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OPENING SPEECH – RECTOR, UNIVERSITY OF MATARAM
International Seminar on the Tropical Natural Resources 2015

Respected guests,
Keynote speakers,
Seminar participants,
and all other participants.

On behalf of all staff of the University of Mataram, I welcome you all to Lombok, a
beautiful island in West Nusa Tenggara Province, where the University of Mataram is
located. Lombok is known for its natural and cultural diversity where you can enjoy
traditional cuisines, beaches, waterfall, mountain, traditional villages and handicraft
of many ethnics including Sasak, Samawa, Mbojo, Balinese, Chinese, Arabic, and
many others.

As the Rector of the University of Mataram, it is great honour for me to address the
opening of “the International Seminar on the Tropical Natural Resources” here at the
University of Mataram, which will be held from 10th to 13th June 2015, with a theme
“toward sustainable utilization of the tropical natural resources for better human
prosperity”. The main aim of this seminar is to gather scientist from all over the
world to share their ideas, knowledge and experiences and to build network for
possible future collaboration.

As we are aware that sharing knowledge and experiences from speakers are
extremely valuable in a seminar, therefor I would like to express my high
appreciation, first, to the keynote speakers from overseas (USA, Australia, New
Zealand, China, Singapore, Malaysia, the Philippines) and from Indonesia for their
willingness to come to Lombok to share their acknowledged works. Your efforts and
contribution to this seminar are absolutely valuable. Second, my high appreciation
also goes to the national speakers and all other participants, including the speakers
from University of Mataram and local universities in West Nusa Tenggara Province,
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your participation in this seminar nor only will give incredible share of ideas, skill
and knowledge that you have, but also will improve the academic of environment that
we are developing in this university. I hope this seminar will be a good forum, not
only for communicating and sharing ideas, knowledge and experiences, but also for
building networking for future collaboration.

I would like to take this opportunity to express my appreciation to the sponsors (Bank
Mandiri, Bank BNI, Bank BRI, Bank NTB, Bank Bukopin), which have given some
contribution to this seminar. Last but not least, I would like to thank the steering and
organizing committee as well as all other supporters and participants, without their
effort, commitment and hard work, this seminar will not run well.

Finally, I wish you most successful seminar, enjoy Lombok Island and hope to see
you again in other forum here at the University of Mataram.

Prof. Ir. Sunarpi, Ph.D
Rector of the University of Mataram
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Utilization Of Renewable Energy For Processing Of Seaweeds
Kamaruddin A.1), Aep Saepul Uyun1), Jombrik2), Slamet Rahedi2) and Irna
Djajadiningrat 1)
1) The Graduate School/Renewable Energy, Darma Persada University, Jl Radin Inten II, Pondok
Kelapa, East Jakarta, 13450,Indonesia
2) Faculty of Economics, Darma Persada University, Jl. Radin Inten II, Pondok Kelapa, East Jakarta,
13450,Indonesia
Email:Kamaruddinabd@gmail.com

Abstract
The main focus of this study is on the development of Seriwe hamlet. The
hamlet is located in South East of East Lombok regency where 370 household live
by culturing seaweeds. After harvesting the seaweeds are usually dried using direct
sunshine where the seaweeds are spread on the matt which frequently mixed with
sands and other foreign materials. It may take 2-3 days or some time weeks if the
weather was bad. The dried seaweeds then are sold to the trader at fixed price
without further processing it due to lack of processing facilities. The aim of this
study was to change this traditional method of drying with improved hybrid solarwind dryer which is cleaner and hygienic. Cash flow analysis of the hybrid solarwind dryer has indicated the benefit of using it when leasing method is used. Then
after drying, the seaweeds will be processed in a newly built processing building
where 10 units of processing facilities will be provided. The processing of seaweeds
will use clean water supplied from a desalination facility powered by solar PV and
wind energy. The processed seaweeds are expected to have a good market. The study
will also cover socio-economic analysis of Seriwe hamlet which may include impact
of the project on the welfare of Seriwe community.
Keywords: seaweeds, processing, hybrid solar-wind dryer, energy consumption,
socio-economic study.
1. Introduction
Seriwe hamlet is located about 100 km from the capital city of Mataram which can
be reached with 2 hours’ drive using four wheel car. The hamlet has the potential of
seaweeds and it produced about 10 tons of wet seaweeds /month. Around 391
household lives here who earn their living by growing seaweeds. The most popular
variety of sea weeds grown in the area belongs to the Cottonii (Kappaphycus
Alvarezii) which have been cultivated for more than 10 years. In the beginning the
people have been trained on sea weeds culture through the government assistance.
Now each people owns 1-2 long lines (25 m x 50 m, spaces/per long line) where they
grow the seedlings by them self. It takes 45-60 days to harvest seaweeds which could
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give 6.4-8 tons wet/long lines or become 800 kg-1 tons dry at 45% wb, with 5 times
harvest/year. Usually people will dry their seaweeds around 3 days under direct sun
drying method to reduce the moisture down to 45% w.b. Collectors than may come
directly to the hamlet to buy the sundried seaweeds at average price of Rp.5500 /kg
dry seaweeds without considering the standard quality. Some of the farmers are
already committed to the collector where they have to sell their seaweeds at the
arbitrary price set by the collector.[1]. The seaweeds production potential is 50 tons
/month for cottonii and 25 tons /month of euchema spinosum species.
Seriwe hamlet also has potential in renewable energy such as oar and wind energy.
The solar insolation varies between 4 to 6 kWh.m2/day average clearness of the sky
is 40 to 60%. The wind velocity varies between 3.2 to 5.8 m/s. Considering these
potentials it was recommended to build a hybrid solar-wind dryer comprising a
transparent structure with 8 m x 16 m floor space and 3 m height (see Fig.1). It
shows the interior of the hybrid solar-wind dryer where 4 racks covered with fishing
net. It is expected that the drying capacity will be 800 kg of wet seaweeds, and their
moisture content could be reduced to 35% wb. within 1-2 days.

Figure 1. External view (left) and interior of the hybrid solar-wind dryer
showing racks covered with fishing net.
After drying the seaweeds will be processed in a processing building shown in Fig.2
where 10 units of processing facilities will be provided. The final product will be in
the form of local cake and chip and fine powders. The building has a dimension of
19. 5m x8 m with high of 4.5 m. After drying the seaweeds will be processed further
into local cake or pharmaceutical base materials to further increase value added of
seaweeds.Fig.2.shows the processing building.
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Figure 2. The Processing building
1. Socio-economic condition of Seriwe hamlet
1.1.The I/O table.
A survey had been conducted in Seriwe hamlet to collect data relevant for the
construction of the I/O Table. Through this Table one can know the leading
economic sector of the hamlet, and by knowing it a strategy to improve the economic
condition could be determined. Table 1. Shows the results of the constructed I/O
Table for Seriwe hamlet showing that seaweeds is the leading economic sector
followed by fisheries sector. Therefore it was decided to make investment on how to
increase value added of this seaweeds sector by establishing a Small Processing
Center (SPC) comprising of a hybrid solar-wind dryer and a processing building.
From the Table one can see that the current Gross Domestic Product of Seriwe
hamlet was Rp.5,196,516,000 which can be determined subtracting the final demand
with import. [2].
Table 1. I/O Table of Seriwe hamlet (transaction in Rp.million)
Sector

Intermedia
te Demand

Final
Demand

Total
Demand

Import

Total
Output

.Supply

1. Sea weed

3,910.00

6,881.60

10,791.60

1,742.73

9,048.88

10,791.60

2. Fisheries

71.40%
0.00

63.33%
777.60

66.04%
777.60

30.74%
0.00

84.78%
777.60

66.04%
777.60

0.00%

7.16%

4.76%

0.00%

7.29%

4.76%

6.93

33.37

40.30

4.00

36.30

40.30

0.13%

0.31%

0.25%

0.07%

0.34%

0.25%

1,179.00

2,404.80

3,583.80

3,066.00

517.80

3,583.80

21.53%

22.13%

21.93%

54.08%

4.85%

21.93%
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5.Transport

196.00
3.58%

0.00
0.00%

196.00
1.20%

6.00
0.11%

190.00
1.78%

196.00
1.20%

6. Energy

184.45

0.00

184.45

850.20

(665.75)

184.45

3.37%

0.00%

1.13%

15.00%

-6.24%

1.13%

5,476.38
100.00%

10,865.44
100.00%

16,341.83
100.00%

5,668.93
100.00%

10,672.90
100.00%

16,341.83
100.00%

Total

1.2.LEAP Analysis
A LEAP (Long Range Energy Alternative Planning System) was conducted to
analysis future energy demand of the hamlet. [2]
Table 2.Results of LEAP analysis
Year
2012
2013
2014
2015
2016
2017
2018
2019
2020

Household ( in BOE)
Transportation Cooking Lighting
434.7
657.9
150.4
440.3
666.5
152.4
446
675.2
154.4
451.8
683.9
156.4
457.7
692.8
158.4
463.7
701.8
160.5
469.7
711
162.6
475.8
720.2
164.7
482
729.6
166.8

Total
1243
1259.2
1275.6
1292.1
1308.9
1326
1343.3
1360.7
1378.4

Figure 3 shows the trend of energy consumption of Seriwe household toward 2020. It
shows that cooking has the largest demand for energy followed by transportation and

Barrel of Oil Equivalent
(BOE)

lighting. It has not included the impact of the demand of energy by SPC.
1500
1000
Transportation
500

Cooking
Lighting

0

Total
Year

Figure 3. Energy demand for house hold
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2. Drying test of seaweeds
Drying test was conducted for 21 hrs continously in order to determine the drying
constant. Fig.4. shows the drying curve while Fig.5 shows the condition of the drying
test under solar irradiation and the resulting chamber temperature. It was found that
the drying curve follow closely the thin layer drying model.
−
(−0.017 )
=
−
Here M is the moisture content of seaweeds (%db), Me, the equillibrium moisture
content (%db), Mo,the initial moisture content (%db), t, is the time (hrs.) and the
coefficient 0.017 is the drying constant (1/hr). Using this model one can calculated
the time required for seaweeds to attain 35% wb which for this case it was 28 hrs or

Seaweed moisture
content (%wb)

two days in case if drying will be conducted during daytime only.
0,5
0,4
0,3
0,2

Theory

0,1

Data

0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time elapsed (hrs)

Figure 4. Comparison between data and theory
140
120
100
80

Drying temperature
oC

60
40

Solar irradiation/10
W/m2

20
0
0 1 2 3 4 5 6 7 8 9 10 11
Time elapsed (hrs)

Figure 5. Solar irradiation and chamber temperature
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3. Cash flow of using hybrid solar-wind dryer
Drying process can be done using the hybrid solar-wind dryer shown in Fig.1. If a
leasing method will be used the cash flow will results as given by Tables 3 and 4.
Here is the case of leasing of hybrid solar-wind dryer with cost variation between Rp.
1200 – Rp 1450 /kg of wet seaweeds. Table 4 shows that for the case of leasing at
Rp 1200/kg would results in 4 years payback time with ROI of 23.2% and the NPV
of Rp. 228,751,000,Table 3. Data for cash flow of using hybrid solar dryer
Data
Quantity (Rp)
Price of the dryer
80,000,000.00
Load (wet seaweeds)-kg
800.00
Price of dried seaweeds (at 35% wb)
8,000.00
Recovery (%)
0.69
Salary of the owner (Rp/year)
10,500,000.00
Working days (days/year)
180.00
Laborer (Rp/year)
30,937,500.00
Cost of electricity (Rp/year)
2,585,952.00
Drying time (days)
2.00
O/M-Rp/yr
2,250,000.00
depreciation (Rp/yr)
8,000,000.00
Total production cost(Rp/yr)
134,273,452.00
Table 4. Cash flow analysis of hybrid solar-wind dryer
Year
Revenue/
investme
nt

Productio
n cost
(Rp/yr)

Interest
rate
(12%/an
)

Incom
e (Rp)

ROI
Calc.

ROI

(117.74)

(117.74
)

0.23
2

Cummulativ
e (Rp)

0
117.74

0.12

NPV
(Rp)

(117.74
)

1
86.40

37.74

14.13

34.54

(83.20)

(67.53)

(74.29)

86.40

37.74

14.13

34.54

(48.66)

(32.06)

(38.80)

86.40

37.74

14.13

34.54

(14.13)

(7.56)

(10.06)

86.40

37.74

14.13

34.54

20.41

8.86

12.97

86.40

37.74

48.66

69.07

24.34

39.19

86.40

37.74

48.66

117.74

33.67

59.65

86.40

37.74

48.66

166.40

38.63

75.27

2
3
4
5
6
7

7

8
86.40

37.74

48.66

215.06

40.52

86.86

86.40

37.74

48.66

263.73

40.33

95.10

86.40

37.74

48.66

312.39

38.78

100.58

0.24

228.75
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Table 5 shows the variation in pay back and ROI for the four different leasing costs.
Hear leasing at between Rp 1200/kg to Rp.1450/kg gave the payback time of 3-4
years with the ROI varies between 23.2%-43.7% and NPV varies between Rp
228,751,796,81.-.to Rp 740,923,710,Leasing cost (Rp/kg)
1,450.00
1,400.00
1,300.00
1,200.00

Table 5. Variation in leasing cost
Pay back (years) ROI
3.00
0.437
3.00
0.402
3.00
0.330
4.00
0.23

NPV (Rp)
740,923,710.26
643,148,009.06
461,157,141.92
228,751,796.81

4. Conclusions
a) Seriwe hamlet has the potential of seaweeds and renewable energy sources
such as solar and wind energy. These resources could be developed to support
economic development of the hamlet.
b) The present processing facilities may help improving and increasing value
added of sea weeds which could bring benefit and welfare to the community.
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Abstract
The low production level and solubility of VP28 protein expressed in
prokaryotic cells is considered to be a significant constraint for large-scale
production of White Spot Syndrome Virus (WSSV) vaccine. Previous studies
omitted N-terminal hydrophobic domain in VP28 gene in order to enhance the gene
expression in E. coli. However, this approach generated incomplete VP28 protein,
which may later affect the vaccine accuracy. Thus, this study has tried a protein
fusion tag strategy in which the N-terminal hydrophobic domain of a full open
reading frame (ORF) of VP28 gene was fused with a glutathione-S-transferase (GST)
gene in a pGEX-4T-2 vector. The fused gene was subsequently expressed in E. coli
BL21 (DE3) with 0.25 mM IPTG induction. The result showed significant increase
in the expression level and solubility of the VP28 recombinant protein. In addition,
the GST fusion facilitated the purification process of the protein using available
commercial kit in down-stream steps for further analysis. These results suggested
that the fusion technique is a potential approach to produce a complete VP28 protein
for large-scale production of shrimp vaccine.
Keywords: White Spot Syndrome Virus (WSSV), VP28, N-terminal hydrophobic
domain, GST-tag.
1. Introduction
Since the beginning of the 1990s, shrimp farming has played a significant role
in global aquaculture industries with a high economic output, about US$ 9.0 billion
every year. Moreover, the farming business has reduced poverty numbers in some
poor coastal regions (Adger, 1998; Ahanger et al., 2014). However, the shrimp
production has decreased gradually since two decades ago because of White Spot
Syndrome Virus (WSSV) which commonly accepted as the most calamitous shrimp
pathogen worldwide (Haq et al., 2012). Since firstly reported in Taiwan in 1992, the
virus has spread very fast and caused large economic losses in shrimp-producing
countries including Indonesia.
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Even though invertebrates such as shrimp were generally considered no to
adaptive immune system (Soderhall and Thornqvist, 1997; Loker et al., 2004;
Caipang and Verjan, 2008), some previous studies suggested that the use of
attenuated WSSV or inactivated bacteria expressing WSSV virion envelope proteins
showed significantly increase survival rate of shrimp against WSSV (Witteveldt et
al., 2004; Namikoshi et al., 2004; Singh et al., 2005; Caipang and Verjan, 2008;
Musthaq and Kwang, 2011; Nguyen et al., 2014). In addition, Pope et al. (2011)
revealed that shrimp showed some forms of specific immunity, termed specific
immune priming, although the mechanism is still not fully elucidated yet.
A primary capsid protein of WSSV (VP28) plays a pivotal role for attachment
protein of the virus in shrimp tissue and facilitates the virus to enter the cytoplasm
(van Hulten et al., 2001; Yi et al., 2004). For this reason, the VP28 has been selected
as a potential vaccine candidate for shrimp against WSS virus (van Hulten et al.,
2000; Witteveldt et al., 2004; Rout et al., 2007; Fu et al., 2008). The use of the
protein as a vaccine in Penaeus monodon showed a significantly lower cumulative
mortality, compared to other protein (VP19) (Witteveldt et al., 2004). By using
Kuruma shrimp (Penaeus japonicas), Satoh et al. (2008) found that the use of pellet
containing the protein provided 100% protection when orally challenged with
WSSV.
Production of recombinant VP28 in the most popular host, Escherichia coli, is
hampered by the N-terminal hydrophobic domain of the protein that causes low
expression in the prokaryotic cells. Witteveldt et al., (2004) reported that optimal
expression result of Vp28 in E. coli was obtained when the N-terminal was omitted
and then fused the gene with the His6 tag. It is because the hydrophobic domain can
reduce the solubility of the protein (Lilie et al., 1998). However, deletion of the
hydrophobic domain would generate incomplete VP28 protein, which may later
affect the vaccine quality because of partial epitope loss.
In this research, we tried to express full-length open reading frame (ORF) of
VP28 by using fusion strategy in which the N-terminal hydrophobic domain of VP28
gene was fused with a glutathione-S-transferase (GST) gene in a pGEX-4T-2 vector.
The fused gene was subsequently expressed in E. coli BL21 (DE3) with 0.25 mM
IPTG induction. The result showed a significant increase in the expression level and
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solubility of the VP28 recombinant protein comparing to other result expressions in
E. coli (Witteveldt et al., 2004) or the newest results (Nguyen et al., 2014). The GST
fusion strategy used in this study allows for purification process using available
commercial kit. Glutathione Sepharose-bound GST.VP28 fusion protein can be
eluted competitively by using reduced glutathione without affecting the antigenicity
and functional activity of the recombinant protein. If necessary, GST can be removed
using thrombin because the availability of restriction site of the protease in the downstream of GST gene and upstream region of VP28 gene.
2. Materials and methods
1.1. Isolation of vp28 gene and construction of gene fusions
vp28 gene was digested using smaI from pGEMT-Easy. VP28 construct, gel
purified by agarose gel electrophoresis, and recovered from gel with gel extraction
kit according to manufacturer’s instructions. In the same time, the commercially
available E. coli expression vector bearing GST, pGEX-4T-2 (Novagen), was
linearized with the same restriction enzyme (smaI), dephosporilated with shrimp
alkaline phosphatase to avoid self-ligation in down-stream ligation process, and gel
purified. The isolated and phosphorylated vp28 gene was subjected to blunt end
ligation (Fig.1). After ligation at 16oC for overnight, the recombinant plasmid
designated pGEX.VP28, was then transformed into E. coli BL21 (DE3) competent
cells using heat shock method and plated on LB agar plates containing 50 µgml-1 of
ampicillin. The grown clones were screened by colony PCR using a pair of primers
(pGEX-5’:

5’-GGGCTGGCAAGCCACGTTTGGTG-3’

and

VP28-R:

5’-

AGCACGATTTATTTACTCGGT-3’). Amplification was performed at an initial
denaturing step of 95oC for 5 min, followed by 30 cycles at 94oC for 30 s, annealing
temperature at 50oC for 25 s and 72oC for 30 min. One of the positive clones was
selected for gene expression studies and stored as glycerol stock at -80oC after
sequence confirmation by sequencing.
2.2. Analysis of vp28 gene expression
For vp28 gene expression analysis, glycerol stock of E. coli BL21 (DE3) cell
was streaked into LB-agar containing 50 µgml-1 of ampicillin and incubated at 37oC
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for overnight. The grown single colony was inoculated into 2 ml LB broth
supplemented with 50 µgml-1 of ampicilin and incubated with shaking at 37oC for
overnight. Then, 200 µl of the saturated culture was inoculated into 2 ml LB broth
supplemented with 50 µgml-1 of ampicilin and incubated at 37oC. Expression
analysis (time of induction, IPTG concentration) were conducted to explore the best
condition for high level expression of GST.VP28. Cells were harvested by
centrifugation at 6,000 g at 4°C and the obtained pellet was diluted with 200 µl of
PBS buffer for SDS-PAGE analysis.
2.3. Analysis of fusion protein solubility
To obtain enough sample for protein characterization and purification, seed
culture was set up by inoculating 10 ml LB broth suplemented with ampicillin (50
µg/ml) with 10 µl of glycerol stock of E. coli BL21 (DE3) cells bearing the
expression construct pGEX.VP28. The culture was grown overnight at 37oC with
shaking at 110 rpm. One litre LB broth with appropriate ampicillin was inoculated
with 10 ml of seed culture and allowed to grow at 37oC with shaking at 110 rpm.
Incubation temperature, IPTG concentration, post-induction time was set up based on
the best results carried out previoulsy (expression studies). Cells are harvested by
centrifugation at 6,000 g at 4°C, and the pellet obtained is frozen at -20°C for further
analysis. The cells pellet is then suspended in 160 ml of lysis buffer (140 mM NaCl,
2.7 mM KCl, 10 mM Na2HPO4, and 1.8 mM KH2PO4, 1 mM PMSF, pH 7.3) and
lysed by sonication (10 x 30 s pulse with 45 s interval). The lysate obtained is
centrifuged at 12, 000 g for 15 min. After centrifugation, the resulting supernatant is
transferred into a fresh tube and subsequently compared the fusion protein contents
in the supernatant with the pellet using SDS-PAGE.
2.4. GST.VP28 purification
The supernatant that obtained after sonication was purified by using GSTrap
column (Amersham). After washing three time using lysis buffer (PBS, pH 7),
protein elution was performed using elution buffer (50 mM Tris-HCl and 10 mM
reduced gluthatione, PH 8.0). Elution fraction was examined using SDS-PAGE.
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3. Results and Discussion
3.1. Construction of GST and VP28 Fusion
The maximum solubility and easy purification from the E. coli cellular milieu
are considered to be the most important factors when producing a recombinant
protein using microbial system. It is because the formation of inclusion body in
overexpression of recombinant proteins is commonly observed in a several host
system including prokaryotes, yeast, or higher eukaryotes. According to Lilie et al.,
(1998), it was caused by the high expression rates of the target protein in these hosts.
To maximize the solubility and facilitate the purification, a fusion strategy can be
designed since up-stream steps of gene recombination processes. Fusion with a
hydrophilic protein, such as glutathione-S-transferase, maltose-binding protein or
thioredoxin, can enhance the solubility.
Glutathione-S-transferase (GST) is one of the most common commercially
fusion tags. The expression vector that has the tags is pGEX series (Amersham)
including pGEX-4T-1, pGEX-4T-2, and pGEX-4T-2. These vectors allow
positioning of the tag on the N-terminal end region of the recombinant protein. The
GST gene fusion system provides an integrated system for the soluble expression and
purification of GST chimeric protein in E. coli. The tags permit one-step affinity
purification using GSTrap column or resins that bind the GST tag tightly and
specifically.
In this research, a pGEX-4T-2 vector is used to express the full open reading
frame (ORF) of VP28 gene. Digestion of the vector using SmaI would produce a
linear vector that has blunt-end and directly ligated to the isolated VP28 gene (Fig 1.
A). By using the expression vector, the VP28 gene was fused at the C-terminal end
of GST gene (Fig. 1.B). Thrombin cleavage site which is available between GST and
the VP28 gene is necessary to remove GST from the fusion protein.
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Fig. 1. Map of pGEX-4T-2 vector and inserted VP28 gene (A) and carton of
promoter, GST and VP28 gene position in the recombinant plasmid
pGEX-VP28 (B).
The VP28 gene was successfully isolated from the previous recombinant
plasmid (pGEM.VP28) (Fig. 2) generated for VP28 gene amplification and
sequencing. By using gel purification, the entirely VP28 gene with 612 bp size was
extracted (Fig. 2B). Before ligation with dephosphorylated pGEX-4T-2 vector, the
obtained gene was phosphorylated and then transformed into E. coli BL21 (DE3)
competent cell using electroporation method.
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A

B

Fig. 2. Digestion Results of pGEM.VP28 (A). Upper band is pGEMT-Easy
vector and lower band is vp28 gene. Gel purification result of vp28 gene
(B).
One of the drawbacks of blunt-end ligation is a high opportunity for missdirection of ligation between vector and target gene fragments because both
fragments have blunt-ends region or no protruding end of vector and insert. The
miss-direction of ligation would produce out of frame fragment that could not
express into protein. Therefore, to get the colony which bearing recombinant plasmid
with right fusion direction, a primer amplifying a part of vector and another primer
that amplify insert are needed for colony PCR. By using these primers, a positive
clone would only be generated by a colony with right fusion plasmid.
3.2. Expression of GST.VP28
The lack of endogenous protease Lon in E. coli BL21 (DE3) is the primary
reason why the gram-negative bacteria have been chosen as an expression host in this
research. It is commonly recognized that the periplasmic protease has a pivotal role
in the degradation of recombinant protein in vivo in E. coli. Thus, the expression of
the full-length fusion protein with a minor amount of protease degradation would be
achieved by using the hosts.
The fusion gene would be then transcripted and translated under the control
of the IPTG-inducible tac promoter. The pGEX-4T-2 vector has an internal lacIq
gene that produce repressor protein binds to the operator region of the tac promoter
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preventing expression until induction by IPTG. The expression result of the
recombinant plasmid is GST.VP28 fusion protein of molecular mass 44.90 kDa.
The expression conditions were optimized and best expression of the fusion
protein in soluble form was obtained by induction with 0.25 mM IPTG concentration
at 37oC for 12 h. Fig. 3 shows the solubility analysis of the GST.VP28 recombinant
protein expression in E. coli BL21 (DE3). Based on the figure, the expression and
solubility of the protein were very high in which the amount of soluble fragment was
higher that insoluble (inclusion bodies) fraction. This result gave contrary evidence
with previous results that the GST fusion produce the poorest solubility enhancement
capabilities (Hammarstrom et al., 2006; Bird, 2001).

Fig. 3. Solubility analysis of the recombinant protein expression in E. coli BL21
codon plus RIPL strain. Lane M, protein molecular weight standards
(kDa); lane 1, sonicated supernatant of TF protein; lane 2, sonicated
pellet of uninduced cells; lane 3, sonicated supernatants of uninduced
cells; lane 4, sonicated pellet of induced cells; Lane 5, sonicated
supernatants of induced cells.

The use of low IPTG concentration (0.25 mM) has a contribution to the larger
amount of soluble fraction and lower amount of inclusion body. This result is in line
with the result of Sorensen and Mortensen (2005) that the more significant soluble
fraction was obtained by decreasing the concentration of inducer (IPTG). Berwal et
al ., (2008) reported that lowering of inducer concentration is a traditional approach
to alleviating protein solubility. It is because the inducer has toxicity effect and also
increases the rate of transcription and translation which protein triggers miss-folding
(Baneyx and Mujacic, 2004).
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4.5. Purification of recombinant protein GST.VP28
The

recombinant

protein

GST.VP28

was

purified

by

affinity

chromatography using GSTrap column. The GSTrap column contains glutathione
agarose that bound to GST part of GST.VP28. Elution was achieved using optimized
amount of reduced glutathione. Results of purification were shown at Fig. 4. Based
on the band density in the figure, more than 80% of the expressed protein was
obtained after purification.

Fig. 4. SDS-PAGE analysis of purified recombinant GST.VP28. M = protein
marker, Lane 1 = Soluble fraction , 2 = flowthrough fraction, 3 =
washing fraction, 4 = elution fraction 1, 5 = elution fraction 2, 6 =
elution fraction 3.

The small amount of the GST.VP28 was found in the flow-through fraction
of the purification steps (Fig. 4 lane 2). It was caused by the recombinant protein that
could not perfectly bind to the GSTrap column. There are some possible reasons for
these problems including an extra-large amount of sample loading into the column
that reduce the ability of the column to bind with the all protein target. To get the
protein, the flow through should be passed again through the column. When the
column that binds with the GST.VP28 is washed in the 2nd step, only small amount
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of the protein was available. These facts indicate that the purification process of the
fusion protein is effective.

Acknowledgments
The authors were grateful to Prof Hideo NAKANO, Assist. Prof. Takaaki KOJIMA,
and

Assist.

Prof.

Jasmina

DAMNJANOVIC

(Laboratory

of

Molecular

Biotechnology Nagoya University) for useful advice and helpful discussion. This
work was supported by grants from Directorate General of Higher Education
Indonesian Ministry of Research, Technology and Higher Education, Republic of
Indonesia.

References
Adger WN. 1998. Sustainability and social resilience in coastal resources use.
CSERGE working paper GEC 97-23. Center for Social and Economic Research
on the Global Environment. University of East Anglia and uNiversity College,
London, England.
Ahanger S., Sandaka S., Ananad D., Mani MK., Kondadhasula R., Reddy CS.,
Marappan M., Valappil RK., Majumdar KC., and Mishra RK. 2014. Protection
of shrimp Penaeus monodon from WSSV infection using antisense constructs.
Mar. Biotechnol., 16; 63-73.
Baneyx F. and Mujacic M. 2004. Recombinant protein folding and misfolding in
Escherichia coli. Nat. Biotechnol., 22, 1399-1408.
Berwal R., Gopalan N., Chandel K., Prasad GBKS., and Prakash S. 2008.
Plasmodium falciparum: enhanced soluble expression, purification and
biochemical characterization of lactate dehydrogenase. Exp. Parasitology, 120,
135-141.
Bird, LE. 2000. High-throughput cosntruction and small scale expression screening
of multi-tag vectors in Escherichia coli. Methods 55, 29-37.
Caipang, C. M., N. Verjan. 2008. Enhanced survival of shrimp, Penaeus
(Marsupenaeus) japonicus from white spot syndrome disease after oral
administration of recombinant VP28 expressed in Brevibacillus brevis. Fish
Shellfish Immunol 25(3): 315-20.

19

Fu LL., Li WF., Du HH., Dai W., Xu ZR. 2008. Oral vaccination with envelope
protein VP28 against white spot syndrome virus in Procambarus clarkii using
bacillus subtilis as delivery vehicles. Lett. Appl. Microbiol, 46, 581-586.
Hammarstrom M., Woestenenk EA., Hellgren N., hard T., and Berglund H. 2006.
Wffect of N-terminal solubility enhancing fusion proteins on yield of purified
target protein. J. Struct. Funct. Genomic 7, 1-14.
Haq MAB., Vignes R., and Srinivasan. 2012. Deep insight into White Spot
Syndrome Virus vaccine: a review. Asian Pacific J. Tropical Dis., 73-77.
Lilie H., Schwarz E., and Rudolph R. 1998. Advances in refolding proteins produced
in E. coli. Curr. Opin. Biotech., 9, 497-501.
Loker ES., Adema CM., Zhang SM., and Kepler TB. 2004. Invertebrate immune
system-not homogenous, not simple, not well understood. Immun. Rev., 198,
10-24.
Musthaq SS., and Kwang J. 2011. Oral vaccination of Baculovirus-expressed VP28
displays enhanced protection against White Spot Syndrome Virus in Penaeus
monodon. PloSone, 6, e26428.
Namikoshi A., Wu JL., Yamashita T., Nishizawa T., Nishioka T., Arimoto M and
Muroga K. 2004. Vaccination trials with Penaeus japonicus to induce resistance
to white spot syndrome virus.Aquaculture 229, 25-35.
Nguyen ATV., Pham CK., Pham HTT., Pham HL., Nguyen AH., Dang LT., Huynh
HA., Cutting SM., and Phan TN. 2014. Bacillus subtilis spores expressing the
VP28 antigen: a potential oral treatment to protect Litopenaeus vannamei
against white spot syndrome. FEMS Microbiol. Lett., 358, 202-208.
Pope EC., Powell A., Roberts EC., Shields RJ., Wardle R., and Rowley. 2011.
Enhanced cellular immunity in shrimp (Litopenaeus vannamei) after
vaccination. PloS ONE, 6, e20960.

20

Rout N., Kumar S., Jaganmohan S., Murugan V. 2007. DNA vaccines encoding viral
envelope proteins confer protective immunity against WSSV in black tiger
shrimp. Vaccine, 25, 2778-2786.
SatohJ., Nishizawa T., and Yoshimizu M. 2008. Protection against white spot
syndrome virus (WSSV) infection in kuruma shrimp orally vaccinated with
WSSV rVP26 and rVP28. Dis. Aquatic Organisms, 82, 89-96.
Singh ISB., Manjusha M., Pai SS., and Philip R. 2005. Fennaeropenaeus indicus is
protected from White Spot disease by oral administration of inactivated White
Spot Syndrome Virus. Dis. Aquatic Org., 66, 265-270.
Soderhall K., and Thornqvist PO. 1997. Crustacean immunity: A short review. Fish
Vaccinology 34: 45-51.
Sorensen HP and Mortensen KK. 2005. Soluble expression of recombinant proteins
in the cytoplasm of Escherichia coli. Microbial Cell factories, 4.
van Hulten MC, Westernberg M., Goodal SD, Vlak JM., 2000. Identification of two
major virion protein genes of white spot syndrome virus of shrimp. Virol., 266,
227-236.
van Hulten MC., Witteveldt J., Snippe M., Vlak JM. 2001. White spot syndrome
virus envelope protein VP28 is involed in the systemic infection of shrimp.
Virology, 285, 228-233.
Wittefeldt J., Cifuentes CC., Vlak JM., and Van Hulten MCW. 2004. Protection of
Penaeus monodon against white spot syndrome virus by oral vaccination.
Journal Virology, 78. 2057-2061.
Yi G. 2004. VP28 of Shrimp White Spot Syndrome virus is involved in the
attachment and penetration into shrimp cells. J. Biochem. Mol. Biol. 27; 726734.

21

The Seeds Study From Two Accessions Crossing Ability Of Stevia
(Stevia rebaudiana Bertoni)
Suseno Amien1, Arum Dani Atmojo1, Neni Rostini1, and Tia Setiawati2
1

2

Plant Breeding Laboratory, Faculty of Agriculture, University of Padjadjaran
Department of Biology Laboratory, Faculty of Mathematic and Natural Science, University of
Padjadjaran
J. Raya Jatinangor Km. 21 Jatinangor, Sumedang 45363
Email: suseno2011@gmail.com and arumatmojo.aa@gmail.com

Abstract
Stevia (Stevia rebaudiana Bertoni.) is non-caloric natural-source sweetener
with potential alternative for sugar substitute. Stevia development in Indonesia
limited by low number of superior variety. An objective this research is to evaluate
cross ability and to obtain fertile seed. Two accessions of Stevia i.e. Tawangmangu
(STwg: Stevia Tawangmangu) and Bogor (SBgr: Stevia Bogor) have been grown in
screenhouse and crossed among those plants. There are two kinds of crossing
combinations between those parents, they are STwg x SBgr and SBgr x STwg.
Temperature, humidity, and light intensity has been noted during the crossing. Result
showed that fertile seed (black seed) form by black color with around 2.6 – 3 mm in
length and heavier than sterile seed (tan or clear seed) in weight. Percentage of fertile
seed germination was better than sterile seed. Further results of this research will be
discussed in this paper.
Keywords: stevia, sweetener, crossing, seed, germination

1. Introduction
Stevia (Stevia rebaudiana Bertoni.) is non-caloric natural-source sweetener
with potential alternative for sugar substitute. Sugar cane (sucrose) was used
generally in Indonesia. Sucrose as natural-source still has some problems in
healthiness. Sucrose has negative potential for healthiness such as diabetes and
obesity disease

[11]

. Sweetener needs was increasing to others synthetic sweeteners

like saccharin and cyclamate. Synthetic sweetener also caused some diseases such as
tumor and carcinogenic

[12]

. It will be required for other source sweetener to

fulfillment the sweetener needs of Indonesian people.
Stevia can be an alternative for helping the sweetener needs of Indonesian
people. Leaves stevia have sweetness level up to 300 times than sucrose

[5]

. Stevia
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has some excellence functions for human health, such as diabetes

[6]

, anti

hyperglycaemic, anti cancerous, anti microbial [1], anti hypersensitivity, and prevents
dental caries [4]. If glycosides yields of one leaf stevia can be produced 2.5% with 2.5
ton dry leaves/ha in a year, its required 20,000-30,000 ton dry leaves stevia to replace
synthetic sweeteners in Indonesia

[13]

. Stevia has a potential alternative for other

source sweeteners substitute.
Stevia is not an original plant from Indonesia. It introduced by Japan to
Indonesia since 1977 [8]. Stevia development in a breeding program has not yet done
optimally in Indonesia. Since 2007, PPVTPP (Pusat Perlindungan Varietas
Tanaman dan Perizinan Pertanian) has been released only one of stevia superior
variety, namely AKH L1 on December 10th 2013 with certificate number of
00242/PPVT/S/2013 held by Pure Circle SDN BHD

[15]

. Moreover, Dinas

Perkebunan Provinsi Jawa Barat also has been released only one of stevia superior
variety, it is CM3 that third generation from Vietnam introduced species

[16]

. It

showed the limited stevia superior variety in Indonesia.
Availability of stevia superior variety cause low genetic diversity of stevia in
Indonesia. It can be increased by breeding program. High level of plant genetic
diversity take an effect for success chances to get new genetic characters target.
Efforts for increasing plant genetic diversity can be done by introduction, collection
of some local genetics, gene mutation, hybridization, and genetic modification

[10]

.

Enhancement of stevia genetic diversity was an important aspect for breeding
program.
Hybridization is one of the ways to increase genetic diversity of stevia.
Hybridization is an activity for crossing between two parents with different genetic
structure. Primary objective for doing hybridization are, (1) combining some good
characters into new genotype; (2) increasing genetic diversity; (3) utilizing hybrid
vigorous; or (4) testing parent potential (generation test) [12]. Hybridization has some
important roles for increasing genetic diversity of stevia in breeding program.
Stevia hybridization was not yet done optimally as intensive breeding
program in Indonesia. For other research in Solan, India, it was hybridization of
morphotype A and morphotype B for increasing the percentage of fertile seed (black
seed) [2]. As other result from crossing ability in that research was sterile seed (tan or
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clear seed) with 0% of germination percentage. Low fertile seed as a result from
hybridization is the major problem of this species beside of low germination
percentage. Poor germination is one of factors limiting the cultivation of this species
[9]

. Laboratory of Plant Breeding, Agriculture Faculty, University of Padjadjaran, has

some accessions of stevia that potentially for hybridization in breeding program to
increase stevia genetic diversity. Two of them are collection from Tawangmangu and
Bogor. Cross pollination was doing among those plants without any self pollination.
Study of hybridization among those species above, seed characterisitics, and seed
germination of stevia play an important role to developt stevia breeding program.

2. Methodology
Plants were obtained from a vegetative propagated or stem-cutting population
growing at screenhouse (± 750 m above mean sea level), University of Padjadjaran,
Jatinangor, Sumedang, Jawa Barat. Stem-cutting plants were selected from shoot or
branch with 2-3 nodes and ±10 cm for length. Butt stems were soaked into NAA
solution with 1 ppm concentration around 30 minutes for roots growing. Mixture of
andosol soils and husk fuels with ratio 1:1 was used as media for the first propagated
from stem-cutting until 2 pair leaves were grow, then it was transplanted to the
polybag (with size 20 x 25 cm) and also used some andosol soils and husk fuels
(4:1).
Hybridization was setting into control cross-pollination with two different
accessions of stevia. They were introduced from Tawangmangu (STwg) and Bogor
(SBgr). Control cross-pollination between different plants was accomplished by
emasculating the female parent and then dusting the stigma with pollen from other
plant. It has two kind of crossing combination. Punnet square of crossing ability
between two accessions of stevia was shown in Table 1. Temperature, humidity, and
light intensity were noted during the crossing. It will be analyzed for synchronization
to the crossing result. Seed resulted from crossing ability. It was analyzed for the
type, fertile seed or sterile seed, also for the length and weight every seed set. Seed
germination was evaluated by germinating seeds with 3 layers of paddy paper in
Petri plates under normal condition of day.
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Table 1. Punnet square of crossing ability between two accessions of stevia.
STwg
SBgr x STwg

♀/♂
STwg
SBgr

SBgr
STwg x SBgr
-

3. Results and Discussion
3.1 Genetic Diversity of Both Parents
Phenotype can be evaluated from morphology character of plant, such as
flower, leaf, stem, and root. Phenotype was an interaction between genotype and
environment in a plant

[7]

. Morphology characters were evaluated for root type, stem

type, stem shape, the basic leaf shape, etc. (Table 2.). Stevia from Tawangmangu and
Bogor have a difference of basic leaf shape, also have same type with other
characters. Stevia from Tawangmangu has oblanceolate shape, and stevia from
Bogor has elliptical shape (Figure 1.). Difference of some morphology characters
were indicated diversity in genetic level. Difference of parent basic genetic for
crossing can gives more chance to get high genetic diversity for the generations [12].
This difference can be support aspect for the crossing ability for both parents to
result fertile seed.
Table 2. Difference some morphology characters between two accessions of
Stevia rebaudiana.
Difference
Basic leaf shape
Root type
Stem type
Stem shape
Stem surface
Leaf base
Leaf edge
Leaf tip
Leaf surface
Flower type

Stevia accession from Tawangmangu
Stevia accession
(STwg)
from Bogor (SBgr)
Oblanceolate
Elliptical
Taproot
Herbaceous
Round
Pilosus
Acutus
Serratus
Gabled
Villosus
Hermaphrodite type. It is anthodium flower that divided by 2
types of ray floret and tube floret. There is involucrum inside
the leaf base.
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(a)
(b)
Figure 1. Leaf morphology of stevia accessions from (a) Tawangmangu and (b)
Bogor.

3.2 Micro Climate in Screenhouse
For some observation supports are micro climate aspects in a screenhouse
that noted during the crossing, such as temperature, humidity, and light intensity. It
was noted with time range between 07:45 – 10:30 am. on March – April 2015.
Temperature between 15-30oC was the optimal temperature range for stevia growing
and required for humidity and sunny climate [3]. Stevia also required for 12-16 hours
of sunlight for flowering

[3]

. The condition of this research was showed good

performance of the plants growing. It can be supported for the flowering and seed set
after crossing.
Table 3. Temperature, humidity, and light intensity in screenhouse.
Observation Aspects (unit)

Maximum
Value
o
35.00
Temperature ( C)
73.00
Humidity (%)
32,000
Light Intensity (lux)
3.3 Cross-pollination, Seed Set, and Germination

Mean Value
29.32
50.00
13,260

Minimum
Value
22.00
32.00
1,030

Stevia had reported poor percentage of viable seeds and highly variable [3]. A
study undertaken to investigate it through artificial pollination treatment between
some parents with compatible genotype means to increase seed viability and seed
germination [9]. Pollen selected from anther surface when the flower begins to open
and stigmatic lobes begun to spread out

[2]

. Stigma can be receptive for the pollen

germination when it extrude outside the corolla tube and before it curling backward
[2]

.
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Artificial cross-pollination resulted seed set of fertile seed and also sterile
seed. Fertile seed was form by black color and sterile seed was form by tan color for
the achene (Figure 2A adn 2B). Seed set from crossing between two accessions
(STwg x SBgr and its reciprocal SBgr x STwg) gave the highest fertile seed set of
78.57% (SBgr x STwg) and 46.15% (STwg x SBgr) with the rest being sterile seed
(Table 4). Generally, fertile seed was longer than sterile seed for the length in each
crossing combination treatment. The length result for crossing between two
accessions gave the longer fertile seed of ±3.0913 mm (STwg x SBgr) and ±2.6282
mm (SBgr x STwg) (Table 4). Both of seed set (fertile and sterile seed) were same as
the result in weight for each crossing combination treatment, that the fertile seed was
heavier than sterile seed.
Table 4. Effect of cross-pollination treatment on seed set in Stevia rebaudiana.
Treatment
STwg x SBgr
SBgr x STwg

Seed set (%)
Fertile
Sterile
46.15
53.85
78.57
21.43

Seed length (mm)
Fertile
Sterile
3.0913
2.9354
2.6282
2.5348

Seed weight (mg)
Fertile
Sterile
0.0003
0.0002
0.0003
0.0002

Note: seed length and weight were evaluated with mean value for each seed set.
Percentage of each germination aspects gave the highest score for fertile seed

from STwg x SBgr crossing treatment than its reciprocal with 0% for the
sterile seed of both crossing treatment (Table 5). The first day was counted on the
third day and it continued for four days until the sixth day of seed germination, with
the rest was not germinated. The plumula performed with one pair leaves around one
day after the radicula appeared from achene base (Figure 2B adn 2D).
Table 5. Effect of cross-pollination treatment on seed germination in Stevia
rebaudiana.
Seed
Speed of
*MGT (%)
germination (%)
germination
Fertile Sterile Fertile Sterile Fertile Sterile
14.91
0.00
2.88
0.00
8.67
0.00
STwg x SBgr
11.36
0.00
0.98
0.00
2.83
0.00
SBgr x STwg
Note: *MGT= Mean Germination Time, **MDG= Mean Daily Germination
Treatment

**MDG (%)
Fertile
2.00
0.67

Sterile
0.00
0.00
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Figure 2. Performance of Fertile Seed (A) and Sterile Seed (B) and
formation of radicula (C) and plumula during germination.

Crossing ability between two accessions of stevia above showed that there are
various

seed characterisitics as well as seed germination ability. Others stevia

accessions that suppose to be used as parent in this experiment were not in time for
flowering. Identification of flowering time is other important character that has to be
noted. This preliminary result is a basis for stevia breeding program in Indonesia.

4. Conclusions
Cross-pollination with two combination treatment of crossing resulted higher
number of fertile seed set from reciprocal crossing combination (SBgr x STwg). But
it gave higher percentage of seed germination of fertile seed from STwg x SBgr
crossing combination. It showed that both parents were compatible genotype for
crossing and can be used for the propagation from seed. The two accessions have a
potential for making a new superior variety from crossing.
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Abstract
This study was conducted to identify blood cockles are on the Lada Gulf,
Banten province and compare it with the data on GenBank. Gene used is a gene
derived from mitochondrial DNA (mtDNA) COI that has been extracted by using
the Geneaidkit protocol and amplified using universal primer HCO / LCO. The
resulting 700 bp fragment is visualized on gel electrophoresis and matching of
GenBank data showed a 100% sample is Tegillarca granosa which is an Anadara
granosa. Genetic distance between species A. granosa (sample Lada Gulf and data
GenBank) 0.024 and 0.143 and there are 75 COI nucleotide variation between the
samples and data obtained from GenBank. Phylogenetic tree formed with K2
parameter and pairwise distance analysis showed that the sample is A. granosa/ T.
granosa different with another species that is out group but grouped according to the
location of the samples and the data (sample Lada Gulf separate with data derived
from Genebank). This suggests that habitat differences affect the genetic diversity.
Keywords: Anadara granosa, Blood Cockle, Gene COI, Gulf Lada, mitochondrial
DNA, genetic diversity

1. Introduction
Shellfish is one of the aquatic organisms that have an important role for humans and
ecologically. An important role for the human, economic value and shellfish have
high nutrient content. Fat and protein shells is high enough (Hamli et al., 2012; zuki
et al. 2004) as well as some vitamins and antioxidant minerals such as Zn, Fe and Cu.
In addition to meat, shells also contains high calcium which can be used as a mixture
of chicken feed is beneficial to the formation of the eggshell and calcium levels in
the bones (Setyaningrum et al. 2009). The role of ecology shells are as bio filter, this
is because the dietary habit of eating shellfish can absorb organic and inorganic
particles and can reduce the level of turbidity (Newell 2007).
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One type of shellfish that often used by people is blood cockle (Anadara granosa).
These shellfish have an important economic value and existence widespread Indopacific western part of Africa east to polinesia, Japan and parts of eastern Australia
on muddy substrate. Research related aspects of the biology and ecology of the genus
Anadara have been carried out, among which the biological character and
morphology (Narasimham 1988), growth (Flores 2011), the content of toxins and
heavy metals (Takarina et al. 2013), bacterial pollutants in meat (Jalal et al., 2009),
as well as the potential of the actin gene as a control gene expression in blood cockle
(Butet et al. 2014).
Blood cockle in local Indonesian market has a high market price. Local fishermen
terms refer to as blood cockle to type Anadara granosa and Anadara ferruginea.
Both of these shells have differences in length where is very difficult to distinguish
morphologically. The information of genetic diversity about blood cockle alredy
reported by Chee et al. (2011) that genetic diversity of blood cockle along the coast
of Malaysia, which borders directly to the Strait of Malacca. This research aims to
identify by using molecular approaches derived blood cockle from Lada gulf and
find out how much genetic diversity with information data obtained from GenBank.
2. Methodology
Sample collection
Samples were collected using a special tool called "garok" with depth of 3-5 meters.
Samples were taken in the waters of the Lada gulf located on the western part of
Banten province, Indonesia.

Figure 1. Sample collection map
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Extraction and isolation
The extraction and isolation of DNA is done by using Genomic DNA mini kit Tissue
of Gene aid. A. granosa samples of meat as much as 30-50 mg and cleaned of
preservative (alcohol) and then inserted into the tube followed by 1.5 mL of tissue
separation process by entering 200µL GT buffer and homogenized by using
micropestle. Once homogeneous, the sample is added Prot-K (proteinase K) and then
shaken in order to evenly and then the samples incubation using the incubator (digital
mini Dry Bath peqlab) with a temperature of 60°C for 30 minutes and every 5
minutes a sample inverted. The next stage is added 200µL lysis buffer GBT and
incubated for 20 minutes at a temperature of 60°C. During incubation, each 5 minute
sample inverted. The next phase is the binding of DNA by adding 200µL of absolute
ethanol into the sample and then mixed by shaken up evenly, and then transfer the
sample into the GD column already in 2mL tubes, then centrifuge with speed 14 x 16
000 g for 2 minutes, take GD column and liquid waste that has been filtered. The
next is washing steps, by adding 400µL GD W1 into the column and then the
samples were centrifuge for 30 seconds with speed 14-16000 and then, take GD
column and exhaust fluid (supernatant). After that add W2 buffer into the column as
much 600µL GD and centrifugation at the same speed for 30 seconds. After the
waste supernatant then centrifuge in a dry state with the same speed for 3 minutes.
The final stage is the elution, by adding elution buffer that has previously been
heated at in temperature 60 ° C, then centrifuge for 30 seconds at a speed of 1416.000 xg to obtain pure DNA.
COI gene amplification
COI gene amplification segment performed using commercial kit Kapa Extra Hotstart
according to the manufacturer's protocol. Primers used are HCO / LCO. Amplification is
done with pre denaturation stage at 94°C for 5 minutes, denaturation at 94°C for 1 min,
annealing at a temperature of 50oC for 1 min, elongation at a temperature of 72°C for 1 min,
post PCR with a temperature of 72°C for 5 minutes, and storeage at a temperature of 15oC
for 10 minutes. PCR products were visualized by electrophoresis method.
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3. Results and Discussion
Amplification of mtDNA COI gene
A total of 10 samples of DNA extracted, but only 2 samples showed good quality DNA.
DNA is then used as a template DNA to amplify mtDNA COI gene. Amplification by using
a universal primer COI HCO / LCO on two samples of blood cockle successfully performed
by Lada Gulf fragment length of 700 bp. Fragment on gel electrophoresis pattern is
presented in the figure below.

Figure 2. The pattern of mtDNA COI fragments by COI universal primer HCO
/ LCO on two samples of blood shellfish pepper bay. M = Marker, 1a = Ag1L,
2a = Ag2I.
Alignment of nucleotide sequence
The sequencing results aligned with the length of the base sequence into each sample
Ag1L and Ag2L be 677bp. Then the results of the alignment traced percentage of its
proximity to other species. Search is done with basic local alignment tool on the
NCBI (National Center for Biotechnology Information) website. The results showed
that the samples of A. granosa have closeness with Tegillarca granosa (GenBank:
ZSHG 0001) amounted to 100%. Both sequences Ag1L and Ag2L aligned with the
ingroup (same Family) and the outgroup (different Family). Based on alignment with
ingroup Ag1L of nucleotide long and 558 bp and Ag2L be conserved and variable
values obtained respectively 70% (390/558) and 30% (165/558). Alignment
intraspecies showed little variation that is 13:44% (75/558) and the conserve value at
86.02% (480/558).
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Phylogeny analysis Anadara granosa
Arcidae kinship between the family and the other family can be compared with the
genetic distance p-disatance of the nucleotide base sequence (Table 1). Figures
shown in the table pairwise distance matrix is a of nucleotide alignment between
ingroup and outgroup A.granosa.
Table 1. Genetic distance between species
1
AG1L
AG2L
FJ411464.1_T.granosa_Mala
ysia
EF583524.1_T.granosa_Chi
na
AB076932.1_BarbatiaSp_jap
an
AB050896_Diluvarca_ferrugi
nea_Japan
AB076928_Pinctada_macula
ta_Japan
AF298851_Perna_viridis_Ja
pan

2

4

5

6

0.000
0.024

0.024

0.143

0.143

0.150

0.409

0.409

0.399

0.370

0.281

0.281

0.286

0.234

0.329

0.699

0.699

0.706

0.676

0.649

0.699

0.628

0.628

0.621

0.672

0.685

0.657

7

8

0.70

Data matrix on the table used for the analysis of kinship based phylogeny tree. differences in
genetic distance was the lowest in 0024 the family Arcidae sample T. granosa Malaysia.
Then the highest genetic distance in the family Arcidae sample Lada gulf with samples
derived from Genbank is 0.409.

100 AGL1
100
100

AGL2
FJ411464.1_T.granosa_Malaysia

94

EF583524.1_T.granosa_China

100

AB050896_Diluvarca ferruginea_Japan
AB076932.1_BarbatiaSp_japan
AF298851_Perna viridis_Japan
AB076928_Pinctada maculata_Japan

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Figure 3. The phylogenetic tree between the sample with data from genBank
with K2 parameter
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Discussion
One bivalve marine organisms identified morphologically very difficult or often referred to
the phenomenon of cryptic species. In addition, local designation by society in general
preferred as the cause of identifying common characteristics of individuals and the stock
becomes more difficult. Between granosa and Anadara Anadara fruginea, both referred to as
"blood clam" by the community because they both have similarities which almost
indistinguishable especially when the size of the individual shells are still small and both will
issue the red liquid blood if the shell is opened. Differences between the two species can be
seen if we look carefully at shell length, but it will be difficult to be the benchmark when
coming from different areas. In general, blood clam Anadara feruginea found in waters of a
depth of 3-5 meters to subtract muddy sand and blood clam Anadara granosa at lower
depths that can be taken without the help of fishing gear.

Molecular approach can overcome the problem of cryptic species. The results shown
by the phylogenetic tree and the table of genetic distances showed that mtDNA COI
gene can be used to identify the bivalves. In accordance with the statement Hebert et
al (2003) which states that the COI gene can be used in the identification of the
species level, because this gene nucleotide variation is very little. Feng et al (2011),
Krakau (2008), Matsumoto (2003) proved also by using the COI gene were able to
distinguish between species of bivalves.

Differences in the nucleotide sequence diversity among blood cockle each region
(Indonesia, Malaysia and China) can occur due to the characteristics of different
environments in each of those areas. Different environmental characteristics,
geographical location and the direction of current can be a big factor occurrence of
nucleotide diversity between species (Arruda et al. 2009). Such factors according
Frankhman et al (2002) will affect the migration patterns of an organism that affects
the current of genetic selection and changes that may affect the diversity of alleles
that would affected the diversity of genotypes. Studies conducted Krakau (2008) on
Cerastoderma edule showed distinct diversity between individuals who came from
the waters North and South of Europe nor study by Chee et al (2011) on Anadara
granosa in the west coast of Kedah to Johor Malaysia, has kinship different. The
diversity is a specific character of the nucleotide sequence of each species from
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different areas. Based on this research found there are 75 sites nucleotides COI
sequence differences between Ag1L and Ag2L with samples originating from
Malaysia and China.

4. Conclusion
Molecular approach can solve the phenomenon of cryptic species that can be clearly
identified. Ag1L and Ag2L sample is a sample of blood cockle Anadara granosa or
by any other name Tegillarca granosa with 75 genetic variations as diagnostic
nuceleotida. Differences habitat led to the emergence of specific character.
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Abstract
Freeze drying is started with the process of freezing the material then
continued with a control pressure of vacuum conditions and at temperatures below
the freezing point in order to change phase from a solid into a vapor (sublimation
process). The sublimation process ended when the material becomes supersaturated
and begins to crystallize. The aimed of this research was to study the effects of
variation of lactose concentration as fillers on the quality of passion fruit granules of
freeze drying results. Research done by adding fillers into the passion fruit pulp on
variation of concentrations of 10, 20, 30, 40, and 50%, then dried using vacuum
freeze dryer. The parameters observed were moisture content after drying. The
experimental design used was complete random design single factor with three
replicates. The results showed that the variation of filler concentration had different
significantly to moisture content of passion fruit granules of freeze drying results.
The higher of the filler concentration of added, the lower of moisture contents of
passion fruit granules was produced.
Key words: passion fruit, granules, lactose, freeze dryer

1. Introduction
Passion fruit (Passiflora edulis) including of Indonesia's tropical fruit has a high
economic value. This fruit can be consumed fresh or food processing and consumer
like it because it contains a fairly complete nutrients such as beta carotene,
potassium, fiber, and vitamin C. It can decrease high blood pressure so it is very
beneficial for human health (Pruthi, 2009; Karsinah et al., 2013).
Since passion fruit has been processed into syrup which is the gift Famous in South
Sulawesi (Tanjung, 2010). generally, these extracts are packaged in glass bottles,
neither practice to distributed, heavy and break easily, nor it meet the standards of
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ISO 9000 as exports extract due to used packaging materials that are not green
friendly.
The right solution to overcome these problems is processing passion fruit pulp
become granules by drying. Food dried have more advantages than wet extracts. In
addition to having is longer because of low water levels, as well as more practical to
stored and distributed. While the wet extract has a high water levels due to the
bacteria to multiply easily if it stored in a long time, so there will be decrease in
quality (Winarno, 1997).
As with other fruits, passion fruit is potential to process into dried extract that can be
used as raw material for processed food extracts diversification, such as
effervescent. However, the problems is often arise during the processing of the fruits
is less quality either physical or chemical fruit (Ansar et al., 2004; Sopian et al.,
2005).
Passion fruit dried into powder using a spray dryer (Ansar et al., 2004). However,
the yield obtained very little because many particles are still sticky on the cyclone
dryer. Color, aroma, and flavor extracts also changes due to the influence of dryers’
temperature is high (80oC).
Hariady (2013) explained that the foodstuff that are sensitive to high temperature, so
the most effective and efficient methods is the freeze drying vacuum systems. Freeze
drying does not use high temperature for evaporate of moisture of materials. The
Method of freeze drying is done by maintaining fixed vacuum dryer room and
control the pressure and the temperature below triple point to speed up the process of
sublimation. So that the changes physical and chemical to ingredients of freeze
drying results are not much changed.
Some researchers have revealed that the quality of extract of freeze drying results are
influenced by the type of material, filler material with filler ratio, time and drying
temperature (Guido, 2013; Sembiring, 2009; and Shahidi and Han, 1993). The
addition of filler into the thick extract of passion fruit before it drained granules s can
produce expected can produced dried food extracts that according to standard. Based
on this fact, it is the purpose of research is to know the effect of the variation of
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concentration of lactose as material filler of passion fruit granules quality of freeze
drying results.
2. Methodology
Research has been done in the laboratory of Food Chemistry and Biochemistry of
Mataram University in March-May 2015. Passion fruit pulp is used as the raw
materials. It is from farmers in Malino, South Sulawesi. While lactose is used as
filler material. The equipment are used was the pulper sieve, vacuum freeze dryer,
rote vapor, freezer and oven.
Research procedure consists of 3 stages. The first stage is the creation of passion
fruit pulp. Fruit sorted then it washed. Furthermore the fruit cut become ¼ section
and then flesh of the fruit pried using a spoon. The separation of seeds and the flesh
of the fruit were done using the pulper sieve. Then fruit pulp is stored into the
freezer to wait the next process.
The second stage is processing the fruit into thick extract pulp. Pulp fruit is weighed
then added lactose as filler material with variations in concentrations of 10, 20, 30,
40, and 50%. Fruit pulp and filler are mixed and then stirred for 15 minutes using a
rote vapor. Then the mixture is frozen into the freezer then dried using vacuum
freezer dryer for 48 hours.
The third stage is the measurement of the moisture contents using the oven method
(AOAC, 1995). This study is used a Complete Randomized Design with 5 treatment
variations. The data results were analyzed using the analysis of variance. If the value
of F-count is greater than the F-table means there is a significant difference, so have
to

tests further using the test DMRT (Duncan's Multiple Range Test) at 5%

significance level.
3. Results and Discussion
Mechanism of freeze drying process starts with the freezing of the material, then the
material is put into the dryer. Some of the chemical and physical characteristics of
freeze drying results that need to be analyzed, however in this paper, was more
focused on the analysis of the final water content after drying. The measurement of
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moisture content is very important to determine the quality of a food extract. The
high moisture content in dried food extracts may result the growth of mushroom that
producing mycotoxin which is very dangerous to human health. The Results of the
measurement of moisture content of granules of passion fruit after freeze drying is
presented in table 1.
Table 1. Water content of passion fruit granules after drying
No. Lactose Concentrations (%)

Moisture Content (%)

1

10

22.3

2

20

21.7

3

30

19.1

4

40

16.4

5

50

14.5

Based on table 1 that the higher the concentration of filler added, the lower the
moisture content of dried extract the resulting end. Addition of a lactose filler into
the viscous extract is dried before it can also lower Sticky and shorten the drying
time. The addition of filler materials to give greater opportunities to tie the water
contained in the extract, so that the water evaporates faster. Thus, the time is short
and quality of the resulting dried extract standardized SNI approach to moisture
content of granules (under 14.5%). Drying of freeze dryer more secure against the
risk of degradation of the compounds in the material because the temperature used
for the drying process is very low (Sumaryono, 1996).
The filler materials on concentration 10% have low power to bind the water, so the
process of evaporation of moisture content is also slow. The result is the process of
drying materials longer. It affects the quality of passion fruit granules is produced
because drying time too long, so decreasing the quality of ingredients. The other
way, the higher the concentration of filler added to the thick extract of passion fruit,
the shorter drying time, so that the damage the quality of extracts can be minimized.
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According to Master (1979) the addition of filler material can shorten the drying
process and prevent the damage to the material because a short drying time.
At filler concentrations 30%, moisture content of frozen dried extracts is produced
still fairly high, clot easily, and hygroscopic. While the concentration 40%, ranges
between 15-17%, but it's still hygroscopic, so when it contact with air directly bind
the water back.

Moisture Content, %

25
20
15
10
5
0
1

2

3

4

5

Filler Concentration, %
Figure1. The influences of filler concentration with moisture content of passion
fruit granules
The optimal concentration of filler material is 50% based on consideration of the
moisture content and the speed to granules. This is in accordance with the benefits of
encapsulation that according to Shahidi and Han (1993) is to maintain the stability of
materials and speed up drying.
The statistics analysis showed that significantly, the variation of filler concentration
is influences to the water content of dried extracts were produced (Figure 1). The
higher of filler concentration filler are used, the lower the moisture content is
produced. Using high filler concentration that can bind water in a thick extract of
passion fruit, so that the moisture content of materials is evaporated quickly.
Based on analysis of variance derived F-value tables (3.885) is larger than F-count
down (0.003) at 5% significance level. This suggests that the use of filler is
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influenced significantly to the water content of passion fruit granules of freeze drying
results. To find out the most influential treatment conducted further DMRT analysis
(table 2).
Table 2. Result of DMRT analysis
Replication

Filler
Concentration
(%)

I

II

III

10

22.32

21.38

22.15

21.95 abcd

20

21.75

21.67

21.53

21.65 bcd

30

19.14

19.66

19.34

19.38 cde

40

16.23

16.45

16.92

16.53 de

50

14.52

14.73

13.26

14.17 e

Average*)

*) The same of notation showed not different significantly
Moisture content of materials has an important role to maintaining the self-life
extracts. According to Winarno (2004) water contents in food stuffs were
determined acceptability, freshness, and endurance extract against attacks
microbes. Evaporation of moisture contents during drying is determined by
temperature, humidity, and air velocity and air flow. According to Brooker et al.
(1974), the rate of drying can occur quickly take place if the high dryer temperature
and low air humidity. For the process of freeze drying, according to Muchtadi
(2002), dried material is first frozen and then proceed with drying using pressure
and low temperature, so that the moisture content have become ice directly into
sublimation process.
Passion fruit granules characteristics that resulted from this frozen shaped porous,
so it lighter. This opinion is accordance with the expressed by Hariadi (2013) that
granules s is a very light weight, so it can reduce shipping and transportation cost.
In addition the porosity of the material also can be easy the process of extracts
rehydration, so simplify the process to consume.
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4. Conclusions and Implications
The variation of filler concentration was effected significantly to the moisture
content of passion fruit granules of drying results. The higher the filler
concentration, the lower of the moisture content of passion fruit granules was
produced. The best treatment is using filler concentration are 50% to produce an
average final moisture content of passion fruit granules are 14.17%.
For further study is needed the research about the effects of filler to changes of
vitamin C to passion fruit granules of freeze drying results.
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Abstract
Variability on the quantitative traits and heritability for genotype of plant
population is very important for plant breeding programs to create new varieties.
Present study aims to determine the heritability of quantitative characters on crossed
black paddy rice of Baas Selem vs Situ Patenggang. Ten 10 genotypes consisting of
eight crossed black paddy rice (BC1.1, BC1.2, F2, F3.1, F3.2, F3.3, F3.4 and F3.5)
and two parents (Baas Selem and Situ Patenggang) were used. The experiment was
conducted at the experimental site of Faculty of Agriculture, University of Mataram
at Nyur Lembang, West Lombok, West Nusa Tenggara in March-June 2014, by used
of randomized block design with three replications. Each genotype was planted in
dried condition within 25 cm x 25 cm spacing, and fertilized with 300 kg-1.ha Ponska
and 200 kg-1.ha Urea. The results shows that there were variability on crossed black
paddy rice on quantitative characters such as flowering age, harvesting age, plant
height, number of productive tillers/clump, number of filled grains/panicle, number
of empty grain/panicle, weight of 100 grain s and grain weight/panicle, but there
were no variability on the amount of non-productive tillers/clump and length of
panicle. Estimated value of heritability were found higher on flowering age,
harvesting age, plant height, number of productive tillers/clump, number of filled
grain/panicle, and grain weight/clump; and the middle value of heritability were
showed on number of empty grain/panicle and weight of 100 grains, while the lower
heritability values were found on amount of non-productive tillers/clump and length
of panicle.
Keywords: flowering age, harvesting age, heritability, grain weight
1. Introduction
Black paddy rice (Oryza sativa L.) is a functional food ingredient containing
antioxidants such as anthocyanin which capable to inhibiting the growth of cancer
cells and reduces cholesterol (Budiman et al., 2012). Black color on black paddy rice
is due to high production of anthocyanin produced by alueron and endosperm.
Currently black paddy rice needs continue to increase in line with public awareness
on the health (Abdel et al., 2006; Kristaminanti and Purwaningsih, 2010), even more
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its was popular as basic food stuffs in Europe rather than in the Southeast Asia
(Budiman et al., 2012).
Black paddy rice in Indonesia is one of germplasm that increasingly rare due
to the planting of new rice varieties. One of black paddy rice cultivars from Bali
named "Baas Selem" with flavored and fluffier, but low production potential, around
2 tons-1.ha (Muliarta and Kantun, 2011). Therefore, it is necessary to attempt highyielding varieties of black paddy rice. According to Abdullah et al. (2010) assembly
of functional rice varieties should be made to meet the energy needs and public
health improvement. One of plant breeding techniques in the formation of new
varieties are hybridization (Nasrallah, 1994), for increasing of a common genetic
diversity beside mutations (Yuniarti et al., 2012).
Breeding on black paddy rice, through crosses between varieties of Situ
Patenggang (drought tolerant and high yield potential) with black rice cultivars Baas
Selem (high anthocyanin content and low yield potential) in order to obtain offspring
F1 have done by Muliarta et al. (2013). The next cross breeding method is Back
Cross between F1 as females with P1 and P2 as male parent, then resulting F1BC1.1
and F1BC1.2. Most of F1 population is let to form F2 population. Additionally
(Budiman et al, 2012) has conducted a research on the growth of two local cultivars
of rice black rice originating from East Nusa Tenggara (Laka and Woja), while
Kisbintariet et al., (2013) conducted a study on the effect of drought stress to
anthocyanins content of local black rice paddy cultivars Bantul. This study aims to
determine the quantitative characters and heritability of crossed black paddy rice of
Baas Selem vs Situ Patenggang.
2. Methodology
The experiment was conducted at the experimental side of Faculty of
Agriculture, University of Mataram, in Nyur Lembang, Narmada, West Lombok
district at 100 m above sea level during March-June 2014. The experiment was
designed as a randomized block design with 10 genotypes of rice in three
replications. Those genotypes consisting 8 black paddy rice lines and two parents
(Table 1). Planting was in dry condition (upland) ast 25 cm x 25 cm spacing with one
plant per hole. Fertilization ware used with 300 kg-1.ha Ponsca and 200 kg-1.ha Urea.
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Table 1. Studied genotypes
Code
G1
G2
G3
G4
G5
G6
G7
G8
G9
G10

Genotypes
BC.1.1
BC.1.2
F2
F3. 1
F3. 2
F3. 3
F3. 4
F3. 5
P1
P2

Explanation
back cross F1 vs P1 parent
back cross F1 vs P2 parent
F2 black paddy rice
F3 black paddy rice with black color of seed
F3 black paddy rice with blacklist color of seed
F3 black paddy rice with black yellowiest color of seed
F3 black paddy rice with black stripe color of seed
F3 black paddy rice with yellow-black color of seed
Parent, Situ Patenggang, with white color
Parent, Baas selem, with black color

Data were analyzed by analysis of variance at 5% level and Duncan test at
5% significance level. To calculate the broad sense of heritability values using the
following formula (Shakoor et al. 1978 in Mugiono. 1996):
K
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G
K
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E 2 2G
2G
2
H 2
H
 2
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n
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a
n
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G
2E

=
2G
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U
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2
H
= Heritability
2
 G = Variability in genotype

2F = Variability in phenotype
2E = Environment variability

3. Result And Disscussion
There was significant differences among 10 genotype studied on quantitative
characters observed such as time of flowering, harvesting age, plant height, number
of productive tillers/clump, panicle length, number containing grain/panicle, number
of empty grain, weight of 100 grains and weight of grain/clump. While there no
significant different was observed on the number of non productive tillers/clump and
panicle length (Table 2).
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Table 2. Analysis of variance of quantitative characters
Characters

Fcalc.

Probability

Notation

Flower time (flowering age)
Harvest age
Plant height
Number of productive tiller/clump
Number of non-productive tiller/clump
Length of panicle
Number of filled grain/penicle
Number of empty grain/penicle
Weight of 100 grain
Weight of grain /clump
S = significant; NS = no significant

131,27
79,62
4,77
62,07
0,74
2,07
6,63
0,34
7,44
16,43

0,000
0,000
0,002
0,000
0,673
0,089
0,000
0,005
0,000
0,000

S
S
S
S
NS
NS
S
S
S
S

Flowering phase is a stage in the reproductive cycle of the rice plant. The set
of panicle decide as the time when 50% of the population of the plant has been out of
panicles and take approximately 7-10 days to complete anthesis (Yoshida, 1981).
There was significant differences flowering dates of genotypes studied. The
flowering dates vary, ranged between 74.26 to 80.79 days after planting with
averages of 77.66 days after planting (Table 3). The fastest (early maturing) was
found on parent (P1, Situ Patenggang) followed by F2 genotype The latest time of
flowering 80.79 days after seedling was found in F3.3 Based on the classification of
the flowering dates (Anonymous, 2003). of all genotypes included in the category
fast or early flowering. Age flowering harvesting age-related premises. According
Ismunadji et al., (1988) that plants with earliest flowering had short generative phase,
so then the time of harvest will sooner.
It was significantly different of the harvesting time (age) among the
genotypes studied (Table 3), between 113-118 days after planting with averages of
115.63 days after planting. The latest harvesting time was showed by F3.5 genotype
e.g. 118 days after planting and it was significantly different with all others
genotypes tested. While the earliest harvest time was showed by F3.1 genotype e.g.
113 days after planting. According to Siregar (1981) classification, F3.1, F3.2, F3.5,
BC.1.1, and BC.1.2 genotypes include in early maturity category, while F3.3, F3.4,
P1, P2, and F2 genotypes comprise in moderate category. According to Yoshida
(1981) plants that have early maturity able to increase the production of grain per day
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and increase water use efficiency. Plant breeding program in Indonesia is intended
for create shorter age or early maturation than the existing local varieties.
There was significant different in plant height among genotypes. Plant height
was ranged between 121.25-134.18 cm with averages of 127.65 cm. Parent genotype
of P2 (Baas Selem) was the shortest plants, whereas F3.5 genotype the tallest plants
followed by F3.2, and BC.1.1 (Table 3). According to Lopez et al. (1995) grouping
of high rice plants it can be stated that the genotypes tested was in the medium
category to high. Genotypes were included in the group of medium were of F3.1, P1,
P2, and BC.1.2., while F3.2, F3.3, F3.4, F3.5, BC.1.1 and F2 include in to the high
group. Plant height is one factor in the ability of plants to absorb light which then
effected to assimilate production, and it was one of the selection criteria in rice
plants. According to Yoshida (1981) plant with shorter in height was focused for
breeder to selected genotype. Furthermore Muliarta et al., (2012) mentions that an
ideal plant

height ranged between 90-105 cm to avoid from the fall incident.

Therefore, in this study, plant height was the traits have to be considering as criteria
for black paddy rice breeding program, due to it was range between moderate to
high.
The number of productive tillers/clump is one of supporting for yield rather
than other parameters. According Simanulung (2001) in Endrizal and Bobihoe
(2007) that productive tillers/clump determines the number of panicles, thus
productive tillers/clump had direct effect to the grain (seed) yield. Table 3 shows that
range of the number of productive tillers/clump was ranged 7.93-21.58 tiller with the
average of 12.67 tiller. The higher number of productive tillers was found in BC.1.2
e.g. 21.58 tiller. While parent P1 (Situ Patenggang) was the least number of
productive tiller e.g. 7.93 tiller, followed by F3.2 and F3.3 genotypes. Therefore,
F3.1, F3.2, F3.3, F3.4, F3.5, and P1 genotypes included in the category little/lower
tillers, and P2, BC.1.1, and F2 include into medium category, while BC.1.2, include
into numerous categories. Number of productive tiller of BC.1.2 genotype was
higher than two parents of P1 (Situ Patengang) and P2 (Baas Selem).
There is no significant difference in the number of non productive
tillers/clump among genotypes (Table 3). The average range of the number of nonproductive tillers/clump was between 0-1.22 stem with a mean value of 0.44 stem.
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According Thamrin et al. (2010) in Muliarta et al. (2012) that, the non productive
tillers are competitor of productive tillers in harnessing the energy of light and
nutrients.
Table 3.Vegetatives character
Genotype
BC.1.1
BC.1.2
F2
F3.1
F3.2
F3.3
F3.4
F3.5
P1
P2
Average
Maximum
Minimum

FA
76,00 d
77,25 cd
74,41 e
79,24 ab
79,16 ab
80,79 a
79,38 ab
78,71 bc
74,26 e
77,33 cd
77,66
80,79
74,26

HA
115,00 d
115,00 d
117,00 b
113,33 e
114,66 d
116,33 c
118,00 a
113,00 f
117,00 b
117,00 b
115,63
118
113

PH
131,83 ab
122,25 e
127,00 ed
124,49 de
130,89 ab
129,35 bc
129,07 bc
134,18 a
124,86 de
122,66 e
127,65
134,18
122,25

NPT
13,41 d
21,58 a
14,58 c
10,12 f
10,72 e
10,68 ef
10,49 f
10,01 f
7,93 g
17,25 b
12,67
21,58
7,93

NNPT
0,41
0,66
1,08
0,50
0,07
0,10
1,22
0,00
0,40
0,00
0,44
1,22
0

Explanation : *) number followed by the same letter are not significantly different according
to Duncan Multiple Range Test at 5% level.
FA : flowering age (days after seed sowing); HA : harvest age (time) (days after seed
sowing); PH : plant height (cm); JAP : number of productive tiller/clump; NNPT : number of
non-productive tiller /clump;

Table 4. Generative (reproductive’s) character
Genotype
BC.1.1
BC.1.2
F2
F3.1
F3.2
F3.3
F3.4
F3.5
P1
P2
Rerate
Maximum

LT
23,10
20,94
22,76
22,56
22,65
22,17
22,97
24,82
22,38
22,02
22,64
24,82

NFG
190,45 ab
118,66 f
145,54 de
173,91 bcd
173,03 cd
173,01 cd
144,44 e
162,60 de
192,70 a
187,58 abc
166,19
192,7

NEG
11,00 ab
3,29 c
6,87 bc
10,31 ab
10,27 ab
10,15 ab
6,93 bc
11,50 ab
15,40 a
9,16 b
9,49
15,40

W100G
2,91 a
2,84 ab
2,75 bcd
2,60 e
2,69 cde
2,65 de
2,78 bc
2,84 ab
2,74 bcd
2,66 de
2,76
2,91

WSPG
47,86 a
49,57 a
48,72 a
27,25 c
31,21 b
33,18 b
31,19 b
34,30 b
31,50 b
42,21 b
37,69
49,57

Minimum

20,94

118,66

3,29

2,6

27,25

Explanation : *) number followed by the same letter are not significantly different according
to Duncan Multiple Range Test at 5% level.
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LT; length of tiller (cm); NFG: number of filled grain/penicle; NEG: number of empty
grain/penicle; W100G : weight of 100 grain (filled grain); WSPC: weight of grain /clump
(g).

Length of panicle is selection criteria in rice breeding programmers because it
affects to the yield. According to yoshida (1981) panicle length character associated
with the production. There is no significant difference in panicle length among
genotypes. Panicle length was ranged between 20.94-24.82 cm, with average of
22.64 cm (Table 4). The longest panicle was showed by F3.5 genotype, 24.82 cm, it
was significantly different to F3.1, F3.3, P1, P2, and BC.1.1. The shortest panicle
length was showed by BC.1.2 genotype, 20.94 cm. Based on the classification of
panicle length, all genotypes included in the medium category, except BC.1.2 which
include into short category. Panicle length of genotypes F3.5 was go above length of
the two parents.
Number of filled grains per panicle was ranged from 118.66 to 192.7 grains
with average of 166.19 grains (Table 4.3). Parent P1 (Situ Patenggang) was showed
the highest number of filled grains, 192.7 grain, followed by parent P2 (Baas Selem)
and BC.1.1. While the genotype of BC.1.2 was the least amount of filled grain,
118.66 grains. According Endrizal and Bobihoe (2007) that, the number of filled
grains per panicle had correlated with crop yield but is strongly influenced by empty
grain. Furthermore, rice yield is determined by the yield components like number of
filled grain/panicle and 1000 grain weight.
As well as the amount of filled grain, the number of empty grains/panicle
showed significant differences among genotypes. Number of empty grains/panicle
was between 3.29-15.40 grains. The lowest amount of empty grain was found on
BC.1.2 genotype. Total empty grain at F3.4 and F2 was 6.39 grain and 6.87 grain
respectively. According to Yoshida (1981) the level of emptiness of grain is
influenced by climatic factors (low or high temperature at around anthesis stage (cell
division and sterility), fertilizing, and disease-pest.
There was significantly difference in the weight of 100 filled grains among
genotypes (Table 4). Weight of 100 filled grains was ranged from 2.6 to 2.91 grams
with a average of 2.76 grams. According to the FAO in IRRI (1965) that, most of
genotypes studied include into the weight category, except F3.5, BC.1.1 and BC.1.2
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were include into very heavy category. Measurements of 100 filled grains weight
useful in determining large or small size of grain of a variety. The heavier 100 grain
of variety indicates the great that variety (Fadjry et al, 2012). According Fagi and
Las (1988) in Endrizal and Bobihoe (2007) that, the grain size is influenced by the
nature of the genetic and adaptability to growth environment.
Table 4 also shows that, the weight of grain/clump was ranged between
27.25-49.57 grams with a average of 37.69 grams. The heaviest of grain
weight/panicle was showed by genotype of BC.1.2 (49.57 grams) and followed by
BC.1.1 and F2 respectively with a value of 47.86 grams and 48.72 grams. Grain
weight/clump of three those genotypes was exceeds of the two parents P1 (Situ
Patenggang) and P2 (Baas Selem). Meanwhile the lowest weight of grain/clump was
found on genotype of F3.1, 27.25 grams. Grain weight/clump strongly influenced by
the amount of filled grain, the number of panicles, and a weight of 100 grains, so that
will also affect to the yield.
Estimation of heritability value of genotypes studied was ranged between 0 to
0.99. Character of flowering age, harvesting age, plant height, number of productive
tillers, number of filled grains, the weight of grain/clump include into the criteria of
high heritability, whereas medium value of heritability was showed by number of
empty grain and weight of 100 grains. Low heritability values was indicated by
number of non-productive tillers/clump and panicle length.
Character plant with a expected value of heritability in moderate to high such
as flowering age (0.85), harvesting age (0.96), plant height (0.55), number of
productive tillers (0.95), number of filled grains (0.99 ), the amount of empty grain
(0.50), weight of 100 grains (0.47) and grain weight/panicle (0.83) were showed no
effect of the environment. Crowder (1988) stated that, when the high heritability of a
trait appear, the breeder meet selection gain (progress in the selection) due to the
genetic diversity was effected by genetic material, so that the selection can be done
in early generations. Malik et al (1988) in Limbongan (2008) reported that, selection
of the number of grain/panicle was more effective starting from segregating
generation, like generations F2 until F4.
Instead of characters with low heritability values such as the number of non
productive stem (0.01) and panicle length (0.01) shows that the environmental effect
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was found greater than genetic factor. This means that if the value of heritability is
low, the breeder will not meet progress in the selection of a trait, because of the
diversity was dominantly effected by environmental factors. Furthermore Saleh
(2010) state that, if the characters with low heritability value as a result of
inconsistent appearance of the phenotype, then the selection can be done in the next
generation.
Table 5. Value of heritability in broad sense in quantitative characters
Characters
Flower time (flowering age)
Harvest age
Plant height
Number of productive tiller/clump
Number of non-productive tiller/clump
Length of panicle
Number of filled grain/panicle
Number of empty grain/Panicle
Weight of 100 grain
Weight of grain /clump

Heritability
0,85
0,96
0,55
0,95
0,01
0,01
0,99
0,50
0,47
0,83

Criteria
High
High
High
High
Low
Low
High
Moderate
Moderate
High

4. Conclusion
1. There were variability in quantitative trait such as flowering age, harvesting age,
plant height, number of productive tillers, number of filled grains, the amount of
empty grain, weight of 100 grains and grain weight/clump, but there was no
variations in the amount of non-productive tillers and panicle length of crossed
black paddy rice Baas Selem vs Situ Patenggang.
2. The high heritability estimates on a crossed black paddy rice Baas Selem vs Situ
Patenggang was found in flowering age, harvesting age, plant height, number of
productive tillers, number of filled grains/panicle, and grain weight/clump.
Criteria of moderate heritability was shown by number of empty grain and
weight of 100 empty grain, while the low heritability value was found in number
of non productive tillers and panicle length.
3. Selection in early generation can be done on a character that has a high
heritability estimates, while the selection can be done on the next generation on
the characters with low heritability
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Abstract
The buffalo (Bubalus bubalis) is a livestock that has high potential for
increasing meat production. However, its productivity is still low due to a traditional
management of farming which is having a high-risk of gastrointestinal parasite
infestation. For further investigation of this prevalence, a comprehensive research of
the buffalo’s faeces has conducted within West Lombok district from March to
December 2013. The faeces samples were taken from 74 female adult buffalos
ranging from 1 to 6 years old. The average was 3 years old. The result shows that
56.8% of samples have been positively infected by gastrointestinal parasites.
Furthermore, there are three family of worms was found within samples. Those are
Fasciolidae, Ascaridae and Trychostrongylidae, respectively. The Ascaridae and
Trychostrongylidae that falls into nematode class have approximately 9.6% of
prevalence whilst the Fasciolidae which is originating from trematode class which
known as zoonotic agent, has the highest prevalence (55.4%). However, statistically
there are no differences prevalence of Fasciolidae among sub districts (P>0.05).
Finally, it shows that the prevalence of gastrointestinal parasites in the buffalo that
farmed in extensive manner has a high risk of gastrointestinal parasites infestation.
Preventing from further negative effect of these parasites, it was suggested that
regular anthelmintic is needed.
Keywords : Female buffalo, gastrointestinal parasite, prevalence and zoonotic

1. Introduction
Increasing of livestock productivity is a challenging effort that must be
sustained conducted to meet the ever increasing demand for high quality animal
protein (Tagama, 1995). Among various solutions, the buffalo (Bubalus bubalis)
farming development is a good choice to produce a high quality meat as companion
along with beef. The development of buffalo farming as an alternative for meat
production has an important role not only for rural communities but also for fulfilling
the National meet stock availability (Tiesnamurti and Talib, 2011). Buffalo has
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advantages compared with cow in terms of meat and milk as well as the price which
is 78% less then beef price (Bahri and Talib, 2007).
Furthermore, with 8564 buffalo’s population (BPS, 2012) or approximately
25% of the buffalo population in Lombok Island, the prospect of buffalo livestock
development in West Lombok district is still very much promising. Achieving this
goal is much determined by the number and capability of farmer itself in improving
the quality of farming management. The important aspect that plays an important
role in the farming management is the health of livestock, especially gastrointestinal
parasites (Kobak and Pilarczyk, 2012). This parasite can harm and decrease the
productivity (Saefullah, 2012).
The gastrointestinal parasite isnfestations or commonly known as
helminthiasisis is a disease caused by parasitic (mainly from nematodes, trematodes
and cestodes class) infestation within animal body (Goodwin, 2007; Akoso, 1996).
The animal suffering from this disease will experience a decline in production,
growth inhibition, decreased in endurance so that the animal will be vulnerable
expose to other diseases. It wills also loss of blood cell as well as damaging of vital
organ (Hungerford’s, 2005; Siegmund et al., 1983) and even death (Heath, 2003;
Wells, 1999).
Moreover, because of a negative impact of this disease, whilst there are no
sufficient data of gastrointestinal parasites in buffalo especially in West Lombok
district, it is necessary to conduct a thorough study to obtain the appropriate data on
this case. The data obtained will be expected to become a comprehensive reference
in order to improve the awareness of livestock management in improving the number
of buffalo in Lombok.
2. Methodology
In this research, 74 adult female buffalos ranging from 1 to 6 years old with
an average of 3 years old were chose as samples. The samples were the female
buffalos that grow up in an extensive manner and were never given an anti worm
drug (anthelmintic). It sampled based on the largest population in West Lombok
district. The buffalos that were randomly chosen as samples were originated from
four villages within Kediri and Kuripan subdistricts in West Lombok district. The
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research has carried out from March to December 2013. Moreover, the prevalence of
gastrointestinal parasites was determined by examination of fresh faeces taken by
rectal palpation. It was approximately 20 grams of fresh faeces collected from each
buffalo placed in a sealed container and coded.
To maintain its quality, the samples were given 3 drops of 4% formalin
solution using of 3 ml capacity of Pasteur pipette before it taken to the laboratory of
the Veterinary Hospital of West Nusa Tenggara Province for further examinations.
The gastrointestinal parasite infestation status was known by examination the
number of eggs per gram of faeces (EPG) using of floating Wisconsin method for
nematode and cestodes class (Kvasnisnicka, 1996). Sedimentation method for
examination of trematode class (Deptan, 1999) furthermore to identification the
family of helminthes based on the specific form of the worm egg. Data was analysed
using t-test (SPSS 17.0) to compare the prevalence among the location of sub district
and the prevalence of gastrointestinal parasites was calculated using of the formula
below (Stevenson, 2005):
( )=

ℎ

100

3. Result and Discussion
The result of the research shows that average of prevalence of gastrointestinal
parasites in buffalo in West Lombok district was 56.8%. It was 55.4% infestation of
gastrointestinal parasites caused by trematodes class and 9.6% from nematode class
respectively.
There are three family of worms discovered investing the buffalos during
investigation. Those are Fasciolidae, Ascaridae and Trychostrongylidae. Among
those, two of them are Ascaridae and Trychostrongylidae from nematode class.
These were the common type of nematode attacked the buffaloes (Chavhan et. al.,
2008). Meanwhile, the Fasciolidae is originating from the class of trematode (figure
1). Furthermore, the result of t-test shows that there are no differences prevalence of
Fasciolidae among sub districts (P>0.05).
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Figure 1. The prevalence of gastrointestinal parasites in buffalo in West Lombok

The average of prevalence of nematodes discovered was 9.6%. This result is similar
with research was reported by Raza et. al., (2012) the most common type of worm found in
buffalo is from Toxocara vitolorum is a group of Ascaridae family. In this research, this
species of the worm cannot be specified due to limitation of methods used witches it just
used for qualitative only. This method just only can be used for quantification of specific
differentiation of form of egg worm.
It was reported that around the world the gastrointestinal parasites is still exist. In
Poland, the average prevalence of gastrointestinal parasites infected by both nematode and
trematode in water buffaloes that risen up extensively was about 44% (Kobak and Pilarczyk,
2012). It was also reported in Hunan, China (Liu et al., (2009). This suggests that the water
buffalo maintained extensively has a high risk infested by these parasites. Moreover, the
farming management of West Lombok district was not carried out properly, such as did not
give anthelmintic regularly that will increase the risk of exposing this disease.
Furthermore, one ways that can be used to control the gastrointestinal parasites is
throughout a good farming management. The health management as part of farming
management can be carried out using of anthelmintic drugs treatment. These include
Albendazole, Ivermectin, Fenbendazole and Piperazine (Goodwin, 2007). Giving the
anthelmintic drug scan reduce up to 71-95% of number of worm eggs detected in the faeces
(Reinhardt et al., 2006 ; Grimshaw et al., 1996 ; Meeus et al., 1997 ; Da Cruz et al., 2010).
High prevalence of Fasciolidae in this study was highly related to the samples used
which are a mud buffalos (Bahri and Thalib, 2007). The buffalo is usually very fond going
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into the watery places. This behavior will raise a chance exposed with Fasciolidae

(Fasciola sp.) infestation. The infestation was mainly due to the eggs released by the
adult worms carried by the bile fluid within fesses. If the conditions are appropriate,
the eggs will hatch becoming Miracidia larvae that swim in the water. Furthermore,
in the water it meets Lymnae sp. (Lymnae rubiginosa) snail (Figure 2) as an
intermediate host and the Miracidia penetrate into its body tissues and experience
several development stages namely Sporocyt, Redia, and Cercariae respectively.
Finally, the Cercariae (Figure 3) come out from the snail called Metacercariae
(Figure 4) which swim in the water or stick to water plants. When the buffalo drink
and eat the plants that contaminated by Metacercariae, it will infested by Fasciolidae.
The Metacercariae will migrate throughout intestinal tissue, peritoneum cavity and
end in parenchyma of the liver and settled on biliary duct. It will then develop into
adult worms (Bennett, 1998; McManus and Dalton, 2006; Mayberry and Casey,
200). In the wet conditions such as lowland irrigated rice area in Indonesia the
Metacercariae able to survive up to 5 weeks (Suhardono, 2006).

Figure 2. Lymnae rubiginosa snail was found in Lombok Island

63

AD= ascending duct; C = caecum; CED = caudal excretory duct; EB = excretory bladder;
EC = embryonic cells; Et = excretory tubule; F = flame cell; MDD = major descending duct;
OE = oesophagus; OS = oral sucker; PDD = primary descending duct; VS = ventral sucker

Figure 3. Cercariae of Fasciola sp. in Lombok (left). (Source: Bennett, 1998
(right)

Figure 4. Metacercariae of Fasciola sp. (Courtesy of BBVET)
This worm Infestation was a major source of infection by trematodes
ruminants (Mc Kay, 2007; Walker et al., 2008). The prevalence is highly depending
on the season and humidity. In rainy season, especially in wet places, the
Metacercariae that a source of Fasciola sp. exposure will contaminate water as well
as buffalo food sources (Qureshi, et al., 2012).
Moreover, the diseases caused by infestation of Fasciolidae are known as
Fascioliosis. It is a zoonotic which is a disease that can be transmitted from animal

64

(buffalo, cows, sheep, pigs, donkeys, etc.) to humans being. It will impact huge
economic losses (Mc Kay, 2007; Mas-coma, et al., 2005). The high infestation of
Fasciolidae on the buffalo must be in high alert and attention to prevent transmitting
to human particularly in farmers and their environment.
4.Conclusion and Implication
The prevalence of gastrointestinal parasites in buffalo in West Lombok
district is high and need further improvement of farming management. It is suggested
that a good control management of gastrointestinal parasite must be performed
throughout regular anthelmintic treatment.

This will reduce impact of

gastrointestinal parasitic diseases especially the as zoonotic agent.
Acknowledgments
Greatfull thanks for Research and Technology Ministry funded this research
in 2013, Mr. Wayan Pustaka, Mr. Riwayat Suhartana and all the buffalo farmer for
participating and cooperation for this research and the laboratory staf as well for
assisted to analizing the feses sample.
References
Akoso, B.T. (1996). Kesehatan Sapi Panduan bagi Petugas Teknis, Mahasiswa,
Penyuluh dan Peternak. Kanisius. Yogyakarta.
Badan Pusat Statistik. (2012). Provinsi Nusa Tenggara Barat. Nusa Tenggara Barat
dalam Angka.
Bahri, S., dan Talib, C. (2007). Strategi Pengembangan Pembibitan Ternak Kerbau.
Seminar dan Lokakarya Nasional Usaha ternak Kerbau Jambi: Disnakan
Kabupaten Batanghari, Disnak Provinsi Jambi, Ditjennak dan Puslitbang
Peternakan Bogor. 1 - 11.
Bennet C, (1998) Inside Cercaria. http://www.cercaria.htm.
Chavhan, P. B., Khan, L.A., Raut, P.A., Maske, D.K., Rahman, S., Podchalwar, K.S.
and Siddiqui, M.F. (2008) Prevalence of Nematode parasites of Ruminants at
Nagpur. Veterinary World, 1:140.
Da Cruz D.G, Da Rocha, L.O., Arruda, S.S., Palieraqui, J.G., Cordeiro R.C., Santos,
E. J., Molento, M.B. and De Paula, S. C. (2010) Anthelmintic Efficacy and

65

Management Practices in Sheep Farms from the State of Rio de Janeiro,
Brazil. Vet Parasitology. Epub. http://www.ncbi.nlm.nih.gov/pubmed?term
Departemen Pertanian. (1999) Manual Standar Metode Diagnosa Laboratorium
Kesehatan Hewan. Direktorat Bina Kesehatan Hewan. Direktorat Jendral
Peternakan.
Grimshaw, W. T. R., Hong, C. and Hunt, K. R. (1996) Potential for Misinterpretation
of the Faecal Egg Count Reduction Test for Levamisole Resistance in
Gastrointestinal Nematodes of Sheep. Veterinary Parasitology 62, 267-273.
http://www.sciencedirect.com/science?_ob=articleURL&udi
Goodwin, D.H. (2007) Beef Management and Production. Hutchinson. Australia Pty
Ltd. New South Wales, 183-185.
Heath, S.E. and Harris, B. Jr2. (2003) Common Internal Parasite of Goat in Florida.
University of Florida. CIR1023. IFAS Extension.
Hungerford’s, T.G. (2005) Disease of Livestock. McGraw-Hill Book Company,
Sidney.
Kobak, P. and Pilarczyk, B. (2012) Prevalence Of Gastrointestinal Parasites of Water
Buffaloes Raised In The Notecka Forest Region (Poland). Bull Vet Inst
Pulawy, 56, 33-36
Kvasnisnicka, B. (1996) Parasite Control Strategies for Dairy Cattle in the 1990s.
Hoechst-Roussel Agri-Vet Company.
Liu, Y., Li, F. Dai, R.S. Tan, Y.M. He, D.S. Lin, R.Q. and Zhu X.Q. (2009)
Prevalence of Helminths in Water Buffaloes in Hunan Province, China.
Trop.Anim.Health Prod, 41, 453-546
Mas-Coma. S., Bargues, M.D. and Valero, M.A. (2005) Fascioliasis and Other planborne Trematode Zoonoses. International Journal Parasitology, 30, 1255-1278
Mayberry, C. And Casey, R. (2000) Strategic Assesment Liver Fluke. Stockguard
Cattle. Department of Agriculture Govement of Western Australia.
Mc Kay S. (2007) Fluke: A Burgeoning Problem. Irish Veterinary Journal, 60, 622625.
Mcmanus. D.P. and Dalton, J.P. (2006) Vaccines against the Zoonotic Trematodes
Schistosom japonicum, Fasciola hepatica and Fasciola gigantica. Parasitology,
133, 543-562.
Meeus, P. F. M., De Bont, J. and Vercruysse, J. (1997) Comparison of the Persistent
Activity of Ivermectin, Abamectin, Doramectin and Moxidectin in Cattle in

66

Zambia.
Veterinary
Parasitology
70,
http://www.sciencedirect.com/science?_ob=articleURL&udi

219-224.

Raza, M. A., Bachaya, H.A. Akhtar, M. S. Arshad, H. Murtaza, M. S. Ayaz, M.
Naeeem, M. M. and Basit, A. (2012) Point Prevalence f Gastrointestinal
Helminthiasis in Buffaloes (Bubalus bubalis) at the Vicinity of Jatoi, Punjab.
Pakistan Sci. Int. (Lahore). 24, 465-469.
Saefullah, A. (2012). Infestasi Telur Cacing Parasitik pada Tinja Kerbau Lumpur
(Bubalus bubalis). http://repository.ipb.ac.id.
Siegmund, Otto. H., James Archibald, Douglas, C. B, James, A.H, Paul, M.N, Glenn,
H.S, Willam, L.W. 1983. Merck Veterinary Manual. Fifth Edition. Merck and
Co.,Inc. Rahway, N.J., USA.
Suhardono, J.A. Roberts, D.B. Copeman. (2006). The effect ot temperature and
humidity on longevity of Metacercariae of Fasciola gigantica. Tropical
Animal Health and Production. 38, 371-377.
Stevenson, M. (2005). An Introduction to Veterinary Epidemiology. EpiCentre,
IVABS, Massey University. Palmerston North.New Zealand. 13.
Tagama, T. R. (1995). Pengaruh Hormon Estrogen, Progesteron dan Prostaglandin,
F2 Alfa terhadap Aktivitas Birahi Sapi PO Dara. Jurnal Ilmiah Penelitian
Ternak Grati, 4, 7-11.
Tiesnamurti, B. dan Talib, C. (2011) Inovasi Teknologi dalam Pengembangan
Perbibitan dan Budidaya Kerbau Lumpur. Seminar dan Lokakarya Nasional
Kerbau. 14-22.
Qureshi, A. W., Tanveer, A., Maqbool, A. and Niaz, S. (2012) Seasonal and Monthly
Prevalence Pattern of Fasciolosis in Buffaloes and its Relation to Some
Climatic Factors in Northeastern Areas of Punjab, Pakistan. Iranian Journal of
Veterinary Research, Shiraz University, 13, 39.
Reinhardt, C.D., Hutshenson, J.P. and Nichols, W.T. (2006) A Fenbendazole Oral
Drench in Addition to an Ivermectin Pour-on Reduces Parasite Burden and
Improves Feedlot and Carcas Performance of Finishing Heifers Compared
With Endectocides. Jurnal of Animal Science 84, 2243-2250.
Walker. S.M., Makundi, A.E., Namuba, F.V., Kassuku, A.A. (2008) The Distribution
of Fasciola hepatica and Fasciola gigantica within Southern Tanzaniaconstraints Associated with the Intermediate Host. Parasitology. 135, 495504.
Wells, A. 1999. Integrated Parasite Management for Livestock. Appropriate
Technology Transfer for Rural Areas (ATTRA). 800-346-9140.

67

Microalgae on Period of Dry Seasons In Kombal Estuary Area of
Lombok Utara Regency
Sri Puji Astuti
Departement of Biology, Faculty of Mathematics and Natural Sciences, Mataram University. Jl.
Majapahit No. 62 Mataram, West Nusa Tenggara, Indonesia. Tel./Fax. +62-370-641724,
Email: srpuji@gmail.com

Abstract
Kombal was located in Lombok Utara regency. The estuaries were located
one of fisheries area in Lombok, as a conservation area of mangrove. Kombal
estuaries is the important locations of nursery ground of some habitat of crustacean
and fish, they were grow up supplied nutrition by microalgae in that estuaries. Some
of the microalgae species can be as biology indicator in estuary. The data of
microalgae in Kombal estuary was nothing publishes. This study presents the
concerning of identifications microalgae in Kombal estuary in period of dry seasons.
The sampel were conducted on August to October 2014. The parameters of the
sampel were collected, as pH, water temperature and air temperature. Observations
and identifications preparation procedure refers to standard procedures. Identification
of microalgae according to identifications books by Tomas et al. (1997), Davis
(1955), Yamaji (1966). This results obtained identification of 16 famili and 52
species. Some species were found as biology indicators as Chaetoceros breve,
Chaetoceros cinctum and Nitzschia sp. The parameter of acid degree (pH) on
samples areas around 7-8. The water temperature around 25o-29oC, and the air
temperature around 27o-32oC. The conditions of Kombal estuary were supported the
microalgae grows up. the water condition of estuary can still support the growth and
development of freshwater fishes, because this location is still used as a fishing area
and mangrove conservation area.
Keywords: microalgae, identifications, Kombal estuary.
1. Introduction
Coastal in Nusa Tenggara waters is strongly influenced by the change of
seasons; change of seasons is closely related to the pattern of monthly rainfall. The
month of August is the peak of the dry season. The drought occurred in nearly all
parts of Indonesia since the movement of the Australian monsoon or dry season runs
regularly and reach a maximum in August, so in the Nusa Tenggara region rain
intensity reached 0 mm. In September, Indonesia is still experiencing the Australian
monsoon pattern, which means this month is still experiencing drought. In October
the Indonesian territory of East Java to cover the entire eastern Indonesia Irian Jaya
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unless there is movement drought areas are turning to eastern Indonesia. In addition,
in October monsoon patterns influenced by the Asian monsoon (Aldrian, 2000).
In August to October water conditions of Kombal estuary area tends to
decrease with height between 50-100 cm (Aldrian, 2000). A decrease in the water
level resulted in more concentrated aquatic microorganisms, in addition to high
surface temperatures result in certain types of microalgae cannot sustain life in a
narrow temperature range, so that only certain types of microalgae that can survive
on the water conditions. Nevertheless, the presence of microalgae in estuary waters
still needed and influence, either directly or indirectly to the ecosystem around the
estuary waters. Reviews These habitats at the interface of land and ocean experiences
changes in the mixing conditions that would possibly alter the physical and chemical
properties of the habitat as well.
According Liebmann (1962) in Basmi (2000), α-mesosaprobik is saprobitas
waters pollution level moderate to severe, dissolved oxygen (DO) in the water
increases, no H2S, and the bacteria is high enough, besides the presence of
phytoplankton types Chaetoceros sp. and Nitzschia sp. which is abundant in the
waters to be one indicator and the oligrosaprobik is saprobitas waters have not been
contaminated or light pollution levels, decomposition of organic matter perfectly,
dissolved oxygen (DO) in the water is high, the number of bacteria is very low.

2. Methodology
This research was conducted in the estuary of the Kombal bay, The locations
of research area was in Lombok Utara regency. Identification carried out in the
Laboratory of the University of Mataram Imunobiologi. The research was conducted
from August to October 2014. Samples were taken at 10:00 pm until 15:00 WITA
(standart time in mataram). The samplings have been done in the estuary close to
river body, in the middle of the estuary, in the estuary close to the coastal. The water
samples were composited into one observation.
The sampling data of water in the estuary, using 5 liter bucket, then pour into
plankton net. Water samplings have been done until reaching a volume of 100 liters.
Plankton concentration obtained from the screening to 50 ml then added 5 ml of 4 %
formalin. Observations were made with bottled homogenize the sample, then, the
sample was taken using a pipette and dripped on the slide as a drop which has a
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volume of 0.04 ml. After that, observed using a binocular microscope. Microscopic
observation was repeated by ten times. An inventory and identification of species of
microalgae were found. Microalgae species identification was done by comparing
microalgae were found with the reference of identifications books by Tomas et al.
(1997), Davis (1955), Yamaji (1966). The samplings of the environmental
parameters were obtained, such as pH, air temperature and water temperature.
Environmental parameter data used to support the data obtained microalgae.

Figure 1. Map of the study area showing estuary close to the coastal (Stn.1), the
middle of the estuary (Stn. 2) and estuary close to the river (Stn. 3).
3. Results and Discussion
Based on the results of microscopic observation on the sample of microalgae,
there were have been 52 species, divided into 16 families. Bacillariophyceae class is
a group of algae that has a yellow - brown chromatophore (Nontji, 2008). The
specific of this class lies in the colored translucent shell made of silica. Skeleton
consist of silica called frustul consisting of two valves (Sasidharan and Official,
2014). The identification results there are 13 orders of which Coscinodiscales,
Bacillariales,

Achnanthales,

Thalassiosirales,

Naviculales,

Cymbellales,

Chaetocerotales, Thalassiophysales/Centrales, Rhizosoleniales/ Rhizosoleniineae,
Coccosphaerales, Biddulphiineae/ Biddulphiales. Some genus of the Order were
observed among others Coscinodisccus, Nitzchia, Cocconeis, Thalassiosira,
Skeletonema, Gyrosigma, Diploneis, Manguinea, Navicula, Amphiprora, Pinnularia,
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Cymbella, Chaetoceros, Amphora, Rhizosolenia, Dactyliosolen, Planktoniella,
Minutocellus, Syracolithus (Table 1).
Table 1. Taxonomic classification of microalgae taxa recorded from microscopic
observations.
Class
Order/SubOrder Famili
Genus/Species
Bacillariophyceae Coscinodiscales
Coscinodiscaceae
Coscinodisccus
lacustris
Bacillariales
Bacillariaceae
Nitzschia
fraudulenta
N. lanceolata
N. longisima
N. pungens
Nitzschia sp1
Nitzschia sp2
N. sigma
Achnanthales
Cocconeidaceae
Cocconeis
placentula
Thalassiosirales
Skeletonemataceae Thalassiosira allenii
T. leptopus
Skeletonema
costatum
Naviculales
Pleurosigmataceae Gyrosigma fascicola
G. spencerii
G. strigile
Naviculaceae
Diploneis elliptica
(Kurtz) Cleve
Manguinea
fusiformis
M. rigida
Amphipleuraceae
Navicula sp
Stauroneidaceae
Amphiprora sp.
Pinnulariaceae
Pinnularia
streptraphe
Cymbellales
Cymbellaceae
Cymbella lauceolata
C. obtusiuscula
Chaetocerotales
Chaetocerotaceae
Chaetoceros affinis
C. borealis
C. flexuosus
C. cinctum
C. compressum
C. costatum
C. curvisetus
C. dichaeta
C. distana
C. humicola
C. laciniosum
C. lorenzianus
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Thalassiophysales
/ Centrales
Rhizosoleniales/
Rhizosoleniineae

Biddulphiales/
Biddulphiineae

Catenulaceae

C. mitra
C. peruvianum
C. seiracanthus
C. sociale
C. subsecundum
Chaetoceros sp1
Chaetoceros sp2
Amphora sp

Rhizosoleniaceae

Rhizosolenia alata

Thalassiosiraceae

R. delicatula
R. pugens
Dactyliosolen
antarcticus
D. blavyanus
Planktoniella blanda

Hemiaulaceae
Coccosphaerales

Syracosphaeraceae

Planktoniella sp1
Minutocellus
scriptus
Syracolithus
dalmaticus

The existence of the species cannot be separated from the conditions in
Kombal estuary. In the period of dry seasons, the flow of water in the estuary area
will be decreased with increasing transpiration surface of estuary. This condition will
affect the salinity and temperature of water that impact on population changes
microalgae that live into the waters, microalgae which has a narrow temperature
range (stenothermal) cannot survive in those waters, but instead to microalgae which
has a wide temperature range (eurythermal) will easily grow and thrive in these
waters. The parameters of acid degree (pH) on samples areas around 7-8. The water
temperature around 25o-29oC, and the water temperature around 27o-32oC. The
conditions of Kombal estuary were supported the microalgae grows up.
Mangrove ecosytems are largely eutrophic with high nitrogen loadings as
most of Ecoregions Reviews These coastal border areas (Talane-McManus et al.,
2001). Reviews These habitats at the interface of land and ocean experiences changes
in the mixing conditions that would possibly alter the physical and chemical
properties of the habitat as well.
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Figure 2. Dominan species were founded in research areas by microscopic
observations. A. Chaetoceros borealis (apical axis 12 µm), B. Chaetoceros
flexuosus (apical axis 9 µm), C. Nitzschia sp1 (apical axis 6 µm).
Based on the category of species have been founded, estuary waters Kombal
can be classified as α-Mesosaprobik estuary. According Liebmann (1962) in Basmi
(2000), α-Mesosaprobik is saprobitas waters pollution level moderate to severe,
dissolved oxygen (DO) in the water increases, no H2S, and the bacteria is high
enough, besides the presence of phytoplankton types Chaetoceros sp. and Nitzschia
sp. which is abundant in the waters to be one indicator. However, the water condition
of estuary can still support the growth and development of freshwater fishes, because
this location is still used as a fishing area and mangrove conservation area.
But, at this location is also found phytoplankton types of Skeletonema
costatum and Pinnularia streptraphe the indicator that these waters still a
Oligrosaprobik

estuary.

According

Liebmann

(1962)

in

Basmi

(2000),

Oligrosaprobik is saprobitas waters have not been contaminated or light pollution
levels, decomposition of organic matter perfectly, dissolved oxygen (DO) in the
water is high, the number of bacteria is very low.

4. Conclusions and Implications
In conclusion we can say that even though the category of Kombal estuary is
α-Mesosaprobic because the species of microalgae have been founded were
dominant by Chaetoceros sp. and Nitzschia sp. but there were founded also
Skeletonema costatum and Pinnularia streptraphe were indicated the Oligrosaprobic.
The general conditions in that estuary also can be survive the ecosystem of Kombal
estuary, and still as a fisheries area and mangrove conservations areas.
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Abstract
The objective of this study is to address the suitability of Eucheuma striatum
cultivation using off-bottom method in marine area of Kaung Island, Buer Subdistrict, Sumbawa Regency. This study was conducted from August to September
2014 in marine area of Kaung Island, Buer Sub-district, Sumbawa Regency. The
method used for the research was experimental research by creating a demonstration
plot of Eucheuma striatum cultivation using off-bottom method with a size of 10 m x
10 m. Planting distance between the ropes was set to 1 m, whereas planting distance
between Eucheuma striatum clumps on a rope was 20 cm. The cultivation took place
until Eucheuma striatum reached its harvest age which was 36 days. The result of
this study shows an increase in Eucheuma striatum weight which is 10.77 gr in seven
days or from the first day to the seventh day of cultivation. However, from the next
day until the day of harvest or the 36th day, there is a decrease in weight caused by
falling out thallus. This falling out thallus was caused by large movement of water
and water depth that was more than 2 m when water receded. From this result, it can
be concluded that off-bottom method cannot be applied in marine area of Kaung
Island because of the inappropriateness of water physical condition.
Keywords: off-bottom, weight, falling out thallus, cultivated, exploration
1. Introduction

Development of seaweed-based economy has faced a problem regarding
quality and quantity of production continuity. This is caused by the lack of seaweed
farmers (especially in Sumbawa Island), limited potential area used (56%),
cultivation technical problem, cultivation which depends on environmental and
climate conditions, and the lack of seaweed seed availability. Cultivation technology
applied currently by seaweed farmers is vulnerable to extreme weather conditions
such as strong wind, strong current and wave, and increasing temperature (Nurhayati,
2009). Strong wind and La Nina on 2010 and 2011 have become one of causes of the
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low seaweed production in Sumbawa Island (Pemda NTB, 2011). This is because the
strong wind and strong current cause the loss of seaweed that decreases seaweed
productivity, even causes crop failure, and the damage of and runoff of cultivation
facilities (Sunarpi et al., 2009, 2010). Therefore, the extension of seaweed cultivation
supported by production facility (including seed), and mastery of cultivation
technology suitable for location and growing season, together with appropriate
understanding about the water environmental condition, are strategic steps to
increase the economy of seaweed-based community in NTB. This technology
belongs to Universitas Mataram and has been being applied in some locations in
NTB including Pengantap, Ekas Bay, Kertasari (Sunarpi et al., 2009, 2010;
Nikmatullah, 2012).
The extension of seaweed cultivation can also be done by optimizing marine
area for seaweed cultivation. Intertidal zone has not been being utilized for
aquaculture activity even though this kind of area can be used for seaweed
cultivation using off-bottom method. This also happens in intertidal zone in marine
area of Kaung Island, Sumbawa. The objective of this study is to address the
suitability of Eucheuma striatum cultivation using off-bottom method in marine area
of Kaung Island, Buer Sub-district, Sumbawa Regency.
2. Methodology

This study was conducted from August to September 2014 in marine area of
Kaung Island, Buer Sub-district, Sumbawa Regency. Method used for this study was
experimental research by creating a demonstration plot for Eucheuma striatum
cultivation using off-bottom method with a size of 10 m x 10 m. Planting distance
between the ropes was set to 1 m, whereas planting distance between Eucheuma
striatum clumps on a rope was 20 cm. The cultivation took place until Eucheuma
striatum reached its harvest age which was 36 days.
The increase of weight of Eucheuma striatum was measured every 7 days.
Twelve Eucheuma striatum clumps from each rope were taken to be weighed. Each
clump was weighed and its weight was recorded. Total sample weight taken from
one rope was then averaged. Eucheuma striatum that had been weighed was then
marked and replanted, and this replanted Eucheuma striatum was then reweighed.
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The data of Eucheuma striatum weight increase were calculated using the following
formula:

Increase of weight = weight on t (time) – initial weight
3. Result and Discussion

The result of this study shows an increase in Eucheuma striatum weight which
is 10.77 gram in seven days or from the first day to the seventh day of cultivation.
However, since the fourteenth day of cultivation, the weight starts to decrease that is
10.63 gr due to falling out thallus. From the next day until the day of harvest or the
36th day, there is a dramatic decrease in weight that is 93.26 gram as shown in table
1. The falling out thallus was caused by large movement of water and water depth
that was more than 2 m when water receded.

Table 1. : Growth of Eucheuma striatum from August to September
Cultivated using Off-bottom Method for 36 Days in Marine area of Kaung
Island
Day

Parameter

Weight (g)
Increase of weight
starting from day 0
(g)

0

7

100+0 110+2.12
0

10.77

14

21

28

36

89+3,23

54+3.81

37+3,89

7+2,36

-10.63

-45.872

-63.047

-93.256

Eucheuma striatum cultivated using off-bottom method still has an increase in
weight. This is shown by thallus candidate that has nodules on the surface of the
thallus. However, falling out thallus caused by relatively large water movement leads
to decreasing weight of Eucheuma striatum. In fact, the intertidal zone in marine area
of Kaung Island is still 2 meters underwater during the ebb. This condition is actually
good for the growth of Eucheuma striatum, but it will be a problem for the
construction of off-bottom and its maintenance. Therefore, the cultivation of
Eucheuma striatum will not be economic if its maintenance still uses a boat. It is
expected that the application of off-bottom method can reduce production cost
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because there is no need to use boat and fuel for the boat. The location of seaweed
cultivation on off-bottom is expected to be reached by foot.

4.

Conclusions and Implications
According to the result of this study, it can be concluded that off-bottom

method cannot be applied in marine area of Kaung Island because of the
inappropriateness of water physical condition.
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Abstract
Resources in Kuta Beach are highly utilized for various activities such as
tourism and fishing ground, which in turn will significantly affect marine resources
such as mollusks. The purpose of this study was to determine the structure of
mollusks communities and water quality of Kuta Beach and to obtain a sample
collection.The method used in this research was descriptive method. Observations
were carried out on mollusks communities and water quality parameters.
Measurements on mollusks community were done by using transect quadrants and
free collections. Rope transects drawn from the lowest tide to the sea as long as 300
meters.Water sampling and observation of the parameters was done in several
locations based on the width of the lowest tide and the length of shoreline. Sampling
sites were divided into 3 stations with 3 replications. Sampling was performed once a
month for a duration of 3 months. Meansurement parameters for chemical
oceanographic parameters were focused on the degree of acidity/alkalinity (pH),
salinity, temperature, Dissolved Oxygen (DO), nitrate (NO3) and Phosphorus. Kuta
Beach is the habitat from 25 families of three classes of mollusks, five species of
clams (Bivalve), 19 species of snails (Gastropode) and 1 species of octopus
(Cephalopod). Diversity index range from 0 to 2.27 and station 2 has the highest
biodiversity values. That value means the diversity of mollusks is low. Water quality
such as temperature, pH, DO, nitrate, phosphorus and salinity are still in the normal
range.
Keywords: Structure, Community, Mollusks, Kuta Beach
1. Introduction
Coastal areas are usually composed by several typical ecosystems, dynamic,
interrelated and productive. Southern Lombok has a long coastline. These shores
directly facing the Indonesia ocean. One of the coastal waters is Kuta Beach.
Kuta Beach is located in the administrative region of Central Lombok district. This
beach has been well-known in the local and world travelers. Many tourist activities
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are carried out in a body of water or on the beach. Besides tourism activity, in Kuta
Beach also contained fishing activities. Both of these types of activities directly or
indirectly will affect the organisms that inhabit the coast of Kuta Beach. One of the
existing organisms is molluscs.
Mollusks are the second largest after the Arthropod phylum. Mollusk phylum
consists of eight classes of Caudofoveata, Aplacophora, Monoplacophora,
Polyplacophora, cephalopod, Scaphopoda, gastropods and bivalves (Brusca &
Brusca 1990). Two of the largest class of the phylum of mollusks are gastropods and
bivalves

(Dharma,

1992).

Mollusks live freely, burried or attached on top of the substrate with limited mobility.
Mollusks have some ecological functions, among others, as an indicator of pollution,
sources of protein, animal feed ingredients, industrial materials and jewelry, fertilizer
materials and for pharmaceuticals.
The high human activity in using the environment of coastal waters can lead
decrease in

quality of the water environment. Besides the quality of aquatic

ecosystems are also influenced by various environmental factors, both biotic and
abiotic. Biotic factors that influence the producer as a food source and the presence
of predators. Abiotic factors are chemical physics including water temperature, pH,
salinity, dissolved oxygen (DO), biological oxygen demand (BOD) and chemical
(COD), as well as the substrate of life.
Research in various places show that pollution continues to have an impact
on aquatic communities, especially around the area of the center of activity. This
occurs when the rate of spending pollutant exceeds the capacity of the recovery of
aquatic ecosystems receiver (Setyobudiandi et al. 1996). Similarly, fishing activity
that exceeds the power to recover. It is considered necessary to get information about
the presence of molluscs community in Kuta beach through biological quality of the
waters . Results of this study are also expected to be useful in providing an overview
of the condition of the community structure of molluscs on Kuta Beach. The
information obtained can be an input for management action with regard to the
utilization of coastal areas are optimally ongoing.
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2. Methodology
This study took place in Central Lombok Kuta Beach and Fisheries
Laboratory Studies Program of Aquaculture, Mataram University of. The research
was carry out from October to December 2012. This research used descriptive
method. Determination of sampling stations is based on the results of the field
survey. Sampling sites were divided into three stations each with three sub stations as
replication. Location substation is a straight line from the lowest tide seaward along
the 300 m at each station. Mollusks are identified by a catalog online from the page
www.nmr-pics.nl, www.gastropods.com, and www.marinespecies.org. Observations
were conducted on mollusk communities and water quality parameters, namely: pH,
salinity, temperature, DO, nitrate and total phosphorus.
Density value is calculated by reference to the type MISRA (1985). Some
community structure index are calculated with a specific formula: diversity index is
calculated based on the formula of Shannon and Weiner (Abel 1989). Evenness
Index (J), dominance index (C) is calculated according to Odum (1971)., Sorensen
similarity index (Brower & Zar 1977).
3. Results and Discussion
A. Conditions Location Observations
Research is located on Kuta Beach which is located on the south coast of Lombok
island. Data were collected from three observation stations. Third observation
stations have different characteristics. Station 1 is located at coordinates 08 O53'36,4
"S and 116 O16'38,9" E.Stasiun is fishing village area. Coastal commonly found
household waste. The base substrate in the form of fine sand. In the region there are
also estuaries. Ocean. Station 2 is located at coordinates 08 O53'41,1 "S and 116 O16"
58.9 "E. The base substrate of sand with large grains like pepper. This location is a
tourist area. Coastal areas free from trash and there is a small coral island. Station 3
has three ecosystems are seagrass, coral reefs and mangroves. The position on the
coordinates 08o 53'50,8 "S and 116o17'28,8"E. Pepper base substrate of sand and fine
sand.
B. The Physics Quality of Waters
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The results were obtained water temperature is not too different from each station is
26,7-27,5O Celsius (Figure 1). This is because the observation stations are in a beach
so the water conditions, especially temperature did not significant difference.
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Figure 1. Water Quality Graph of Kuta Beach

C. The Chemical Quality of waters
Water pH average value of 7.9. The pH value is still in the quality standard of
water occur KepMen LH No. 51 in 2004. According to Philips (1972) in Abel
(1989), the pH value in marine waters would never be worth less than 7 because
there is a system buffer for pH values. While there are inputs of waste from the
fishing settlement at station 1, the pH- value remains normal.
The Range salinitas on Kuta Beach is 29.5 to 32 ‰. Salinity value is lowest
at station 1 and the highest at station 3. This is because the first station there
estuaries. Intake freshwater from river make the salinity low of water in the area of
Station

1.

Dissolved oxygen (DO) in Kuta Beach during the study ranged from 6.8 to 7.7 mg / l
(Figure 1). This value corresponds to the value required for marine life that is> 5.
Station 3 has the lowest DO value because its waters covered by a coral island so that
current / wave function in addition of oxygen difficult to reach the shore in station 3.
Nitrate and phosphorus values have the highest average at Station 1 (1.2 mg / l and
0.28 mg / l) and the lowest in the station 3 (1 mg / l and 0.18 mg / l). Station 1
received inputs of nitrate and phosphate from river and waste water from fishing
villages. Stations 2 and 3 do not have a source of nitrates and phosphates from the
outside but the nitrates and phosphates derived from leaf litter
mangrove

(specifically

the

station

sea grass and
3).
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A source of phosphate in sea water only comes from the river. Phosphates in waters
will be utilized by phytoplankton and so will enter the food chain, but the phosphate
also easily lost from the water by sedimentation.
D. Composition and Density of Molluscs Species
The research was conducted at three stations. Samples were taken at
the beginning of the rainy period is in October. Overall found 25 families of the three
classes, which five types of shellfish (bivalves), 19 species of snails (Gastropoda)
and one type of octopus (cephalopod). Some families do not appear at each
observation station and each time of sampling. But there are families that often
appear at Station 2 and 3 and each repetition. The family include; Cerithiidae,
Buccinidae and Nassariidae. The occurence which often causes the number of classes
/ her order has a high percentage of the total individuals that
were collected while the study.
Station 1 is only one family that the collected and station 2 is the largest
station that is 18 families. The low number of families that the collected at station 1
because the area is used as a place to moor fishing boats and coastal plain used as a
village. Catching species of molluscs are also carried out by a family of fishermen.
At low tide the local community are often looking for molluscs and this activity is
called "Madak". Besides the domestic waste input of village and the market is not far
from the beach. These inputs result in changes in water quality and indirectly
interfere biota beach especially molluscs. Plafkin et al., (1989) argued that the total
amount 0 to 10 species were found in a location indicates the location is already
impaired.
Beach at Station 2 there are small coral island where the life gastropod
mollusks especially class. Gastropods were the collected much attached to the dead
coral. Class of bivalves is very rare because the type of bivalves prefers the habitat
with a relatively smooth substrate (Arbi 2011) and contains a lot of organic matter
such as in estuaries. The substrate contained in this station pepper sand. Station 2 is
also under pressure from tourism activities and activities Madak the local
community. Planes et. al. (1993), found that the activity of tourism and fisheries may
decrease the size of the clams (bivalves) as much as 22 mm in less than 1 year in
french Polynesia.
Station 3 has 14 families of mollusks from the three classes that is; gastropods,
bivalves and cephalopods. Cephalopod was collected is octopus. Octopus has wide
habitat from coral reefs, pelagic and bottom waters area. gastropods were the most
collected because they are attached on dead coral and mangrove trees. Class of
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bivalves was collected there are attached to the dead coral using Bysus and no
bivalves buried in the substrate.
Cerithiidae is the most families the collected at stations 2 and 3 (each 4 types)
(Figure 2). Gastropods is easy to find because its habitat on sand, dead coral reefs or
are in the zone sublitoral and warm waters, especially in the tropics. There are also
found mangrove forests. The family are often the collected later from the family
Buccinidae and Nassariidae. At the first station found bivalves that live in the
substrate from family Donacidae. Substrate at station 1 in the form of fine sand and
organic matter inputs received from the river. But the amount of bivalves is rare.
This is because their habitat has been damaged also added fishing activities does not
fit with the recovery(for new recruits).
E. Ecology Index

The concept is important in the ecological community and relevant used to
analyze the condition of the environment due to the composition and characteristics
of the community is a very good indicator to show the environmental conditions in
which the community is located. Five characteristics of community structure is
diversity, dominance, relative abundance, shape and structure of growth and trophic
structure (Krebs 1989).

Station

Environmental conditions the waters is quite good or stable when it acquired
a high diversity index. Diversity index shows the balance of the composition and the
number of individuals possessed by each genus or species diversity makroivertebrata
describe in a region.
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Figure 2. Percentage Number of Individual each Station
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Table 1. Ecological Index each Station
Diversity Index E v e n n e s s

D o mi n an ce In d ex

S t a t i o n
H

J

C

1

0

0

0

2

2 , 2 7

0 , 7 9

0, 12

3

1

0 , 7 2

0 , 2 2

,

9

Table 1 shows that the molluscs community in Kuta Beach have the diversity
index ranges from 0 to 2.27. Station 2 has the highest biodiversity value. This
diversity indicates the range of values that a low molluscs diversity. Based Krebs
(1989) that the diversity index value ≤ 3.32 including communities with low
diversity. Low diversity values indicating the condition of ecosystems subjected to
pressure or decreased (Heddy & Kurniati 1996). Low Family diversity of molluscs
can be caused by the input of waste from the settlement of fishermen, fishing activity
at low tide and pressure from tourism activities (Mudjiono & Sudjoko 1994).
Evenness index results in stations 2 and 3 each have a value of 0.79 and 0.72.
This value can be interpreted that the number of individual Family at stations 2 and 3
are relatively similar. Strengthened again with the low value of dominance index (C
<0.5). There is no Family that dominates at both stations. This condition can be
caused by fertility of habitat to support the life of every Family mollusks in both
stations.
Table 2. Similarity Index of Molluscs in Kuta Beach

Station
1
2
3

1
1

2
0
1

3
0
0 , 5
1

In addition to calculating the diversity index, dominance and evenness indices
are also calculated similarity between observation stations. The similarity between
stations 2 and 3 high. The high value of the similarity between stations 2 and 3 show
the similarity of the two regions compared to the station 1. According to Krebs
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(1989), the greater similarity value of the same type at different locations more. From
25 Family found there are 8 Family that appear on stations 2 and 3 are Cerithiidae,
Buccinidae,

Nassaridae,

Cypraeidae,

Conidae,

Naticidae,

Littorinidae

and

Columbellidae.
4. Conclusion
Research on the community structure of molluscs on Kuta Beach generate
some..conclusions:
1. Kuta Beach is the habitat of 25 Family of the three classes, are five types of
shellfish (bivalves), 19 species of snails (Gastropoda) and 1 type of octopus
(cephalopod).
2. The value of diversity index has a range from 0 to 2.27 and station 2 has the
highest biodiversity value. This diversity indicates the range of values that a low
molluscs

diversity.

3. The value of water quality such as temperature, pH, DO, nitrate, phosphorus and
salinity is still in the normal range.
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Abstract
Background. Dengue haemorrhagic fever (DHF)-a vector borne disease, remains a
health problem worldwide. Citronella oil known as the effective substance to
eliminate Aedes aegypti as the main vector of DHF and also ultrasound wave. Beside
influenced vector itself, both citronella oil and ultrasound could influenced the
physiological function of human body. Blood was body fluid that could be changed
its normal morphology and function directly due to this exposure.
Objective. This study designed to explore the effect of citronella oil and ultrasound
wave exposure to haematological parameter of animal model Rattus norvegicus.
Method. This research used post test only control group design. There were three
groups of Rattus norvegicus strain wistar involved, first group as negative-control
group without exposure either citronella oil or ultrasound; second was positivecontrol, group with exposure of evaporated DEET, and the third was case group
which exposed by evaporated citronella oil and ultrasound. After 14 days of exposure
all groups were assessed haematological parameters included haemoglobin (Hb) and
haematocrit (HCT) concentration, ESR, white blood cell and platelet counting from
intracardiac blood sample. Data were analyzed using Kruskal Wallis test.
Result. Hb concentration of group 3 was 12,7±1,1 g/dL and it was no significantly
different from other groups (p=0.172). HCT concentration 38,5±3,1% and not
significant different from other two groups (p=0.259). WBC count was 6,7±1,4
103/µL and had no significant different from other groups (p=0.655). Platelet count
was 967,0±255,6 103/µL with p value 0.368. ESR was 0,6±0,55/hour (p=1.00).
Conclusion. The exposure of evaporated citronella oil and ultrasound had not
influenced haematological parameters of Rattus norvegicus.
Keywords: Citronella oil, ultrasound, haematological parameter.
1. Introduction
Dengue haemorrhagic fever (DHF) is a vector borne disease, remains a health
problem worldwide (WHO, 2015). As many as 390 million people infected from
dengue and 96 million were clinically manifest and 500.000 of them suffered from
severe dengue and 2.5 of those were died (WHO, 2015). In Indonesia in 2013, the
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incidence of DHF was 35-40/100,000 and case fatality rate 0.73% (Karyanti, 2014)
Some effort were performed to prevent the transmission of this disease, one of them
by avoiding mosquito’s (Aedes aegyti and Aedes albopictus) bites as vector of this
disease (WHO, 2015). Citronella oil known as the effective substance not only to
prevent mosquitoes bite for example as repellent (Sing, 2005; USEPA, 1990; Yang,
2005; Koul et al, 2008) but also to eliminate Aedes albopictus (Nurkaliwantoro,
2010). Ultrasound wave also identified as physical substances that could affected the
physiological function of mosquitoes, and even could eradicated them (Kaliwantoro,
2010). Beside influenced vector itself, citronella oil could influenced the
physiological function of human body. Blood was body fluid that could be changed
its normal morphology and function directly due to this exposure. Nurkaliwantoro
et.al (2010) found that 90% mosquitoes were killed with dried body condition after
exposure of citronella oil inhalation. Ultrasound has effect in stimulation of
inflammation process (Ramirez,1997), while citronella oil caused local irritation and
inflammation, it was essesntial to find out the effect if both citronella and ultrasound
wave were used simultaneously.
2. Methodology
This is experimental laboratory research used post test only control group design.
There were three groups of Rattus norvegicus strain wistar involved in this study,
first group was negative-control group without exposure either citronella oil or
ultrasound; second group was positive-control group with exposure of evaporated
DEET and ultrasound wave divided into 4 days and 14 days of exposure, and the
third group was exposed or tested group which exposed by evaporated citronella oil
and ultrasound divided into 4 days and 14 days of exposure. Number of replication
each groups determined by Federer formula : (r-1) (g-1)≤15 so that, each groups
consist of 6 rats after adding 1 rat as correction factor. Observation on rat behavior
were taken daily.
After 4 days of exposure the rats from DEET group and exposed group 14 days of
exposure were sacrified and take intracardiac blood samples and also on 14 days of
exposure the control negative, DEET and exposed group were sacrified and take
intracardiac blood samples. Blood samples taken with EDTA as anticoagulant and in
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one hour all samples were assessed haematological parameters included haemoglobin
(Hb) and haematocrit (HCT) concentration, Erythrocyte Sedimentation Rate (ESR),
white blood cell (WBC) and platelet counting from intracardiac blood sample.
Haemoglobin were examined by using cyanmethemoglobin method using
haemoanalyzer Cobass and stated as g/dL, Haematocrit was assessed using
haemoanalyzer Cobass and identified as %. ESR was assessed in one hour using
Westergreen method and stated as /hour. WBC and platelet (thrombocyte) counting
were stated in x103/µL. Data were presented descriptively and analyzed using
Kruskal Wallis test.
3.Results and Discussion
Result
Routine haematological examination were conducted for group 4 dayscontrol positive and 4 day-exposed group. Table 1 showed haematological profile in
4 days exposure.:
Table 1. Haematological profile on 4 days exposure
Routine blood examination profile
Control negative group
WBC (x103/uL)
Hb (g/dL)
HCT (%)
ESR (/hour)

value (mean ± SD)
7,2±1,3
13,3±0,8
37,5±4,1
0

Control positive group
WBC (x103/uL)
Hb (g/dL)
HCT (%)
ESR ( /hour)

11,6±1,3
12,4±0,9
39,1±3,2
0

Exposed group
WBC (x103/uL)
Hemoglobin/Hb (g/dL)
Hematokrit/HCT (%)
ESR (/hour)

13,4±1,3
17,9±1,3
41,1±2,1
0

Table 1 showed that WBC for control positive (11,6±1,3x103/uL) and exposed
(13,4±1,3 x103/uL) groups were higher than of control negative group
(7,2±1,3x103/uL). Haemoglobin for normal group (13,3±0,8 g/dL) and exposed
group (17,9±1,3 g/dL) were higher than the control positive (12,4±0,9 g/dL). Control
positive group has the lowest HCT as well (37,5±4,1%).
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Chronically exposed groups exterminated after 14 days of exposure and examined
intracardiale blood sample for haematological parameter as shown in table 2.
Tabel 2. Haematological parameter of 14 days of exposure
Haematological parameter
Control negative group
WBC(x103/uL)
Haemoglobin/Hb (g/dL)
Haematocrit/HCT (%)
Thrombocyte (x103/uL)
ESR ( mm /hour)

Value (mean ± SD)
7,1±1,3
12,6±1,5
40,6±2,4
749,3±500,1
0

Control positive
WBC(x103/uL)
Haemoglobin/Hb (g/dL)
Haematocrit/HCT (%)
Thrombocyte (x103/uL)
ESR ( mm /hour)

7,2±2,6
13,1±1,6
41,0±3,9
875,0±123,2
0

Exposed group
WBC(x103/uL)
Haemoglobin/Hb (g/dL)
Haematocrit/HCT (%)
Thrombocyte (x103/uL)
ESR ( mm /hour)

6,7±1,4
12,7±1,1
38,5±3,1
967,0±255,6
0,6±0,55

Haematological parameter at fourteenth day of exposure demonstrated that exposed
group has the lowest value among groups except thrombocyte number and ESR
(967,0±255,6 x103/uL and 0,6±0,55 /hour).
Statistical analysis using Kruskal Wallis test result as presented in table 3 and 4.
Tabel 3. Kruskall Wallis test result for 4 days exposure
Haematological parameters
WBC
Hb
Haematocrit
ESR

p value
0,861
0,670
0,406
1,000

abel 4. Kruskall Wallis test result for 14 days of exposure
Haematological parameters
WBC
Hb
HCT
Thrombocyte
ESR

p value
0,655
0,172
0,259
0,368
1,000
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Discussion
Citronella oil is a grass of Cymbophogon sp.’Java type’destillation product which
has volatile in nature, when was exposed to mammalian will cause irritation
((USEPA, 1990). Since males rats were used in this study, WBC values for all
groups were higher than of normal value for WBC namely 4.52±1.81 x103/µL
(Giknis and Clifford, 2008). The highest value was for the exposed group 13,4±1,3
x103/µL, this result was the same as USEPA (1990) that 4 days exposure of
citronella oil caused acute inflammation and irritation locally in eye mucosal and
skin as well as founded by Kaliwantoro et al (2011) that irritation and inflammation
of eye mucosal

and lung mucosal occurred in citronella oil exposure. All

hematological parameters were lower value than of normal value for negative and
positive control, demonstrated that all rats involved in this study were in anemic
condition. All parameters showed no significant difference (p>0.05) among groups,
in consequence that citronella oil and ultrasound exposure did not affected
physiological function of animal air exchange. ESR value 0 showed that there was no
alteration in body fluid fraction.
Hb concentration for exposed group was the highest of all groups (17,9±1,3 g/dL),
this value was higher than founded by Teixeira et.al (2000) and Giknis (2008).
Several condition that could influenced hematological parameter of rats were age,
sex, environmental precondition, origin, breeding system and feeding (Teixeira,
2000). Several environmental condition affected Hb concentration were temperature,
air compression and oxygen concentration in the air (Baynes, 2002). In this study,
laboratory conditions were in tight control, temperature remains stabile at 30˚C and
air pressure was setting at 1 atm. Oxygen concentration in the room atmosphere did
not measure and analysis in consequence that we could not know oxygen saturation
has altered by citronella oil vaporizer. Despite of environmental factor, internal
factor also affected Hb concentration i.e acid-base equilibrium (Baynes, 2002).
Behaviour was a signs observed to evaluate the physiological function alteration
(salvesen,2009). As observation taken along the time of exposure, behavioural
alteration did not found out in exposed group, as early sign of acid-base disorders.
Oxygen and Carbondioxide exchanged occurred in alveolus, this physiological event
could be distracted by anatomical disorders. Kaliwantoro (2011) found that there
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were acute inflammatory respons in mucosal of respiratory tract due to citronella oil
exposure, this condition could be a predisposing factor of physiological disorder of
respiratory tract.
Increasing of ESR dan WBC values were signs of acute inflammation. imunological
respons against foreign substance as inflammation signs will observed in 24-72
hours after exposure (Yee, 2005). Thus, tendency of acute severe inflammation
respons to citronella oil and ultrasound did not exist. Hematological evaluation on
fourth day showed that there was no significance difference of exposed group from
the other groups.

We could not evaluate WBC differential counting because

fotometer setting for rat normal value could not conducted, so that we assume that
inflammation evaluate from WBC value generally. Other parameter used to evaluate
inflammation was number of thrombocyte. Some thrombocyte derivative has
function as proinflamatory agent i.e PAF, Tromboxane A2 and serotonin (Baynes,
2002). Statistical analysis result found that no significantly difference among groups.
After 4 days of exposure, WBC decreased tend to reach normal value, the same as
found by USEPA (1990) that after 4 days of exposure the inflammation became
relief.
4.Conclusions and Implications
Conclusion
Exposure of Citronella oil and ultrasound wave 5 hours daily for 4 days and 14 days
did not altered haematological parameters of rattus norvegicus.

Implications
Usage of antimosquitoes equipment using citronella oil and ultrasound was safe, but
should be conducted further studies on the effective dose and clearance time to
eliminate inflammation effect.
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Abstract
Most of the gold mining in West Kalimantan was carried out illegally by
local community. The tailings of ex gold mining accumulated mercury levels up to
16 times higher than the safe threshold value. The purpose of this study was to assess
the effect of biological reclamation on improvements of the tailings as a plant growth
media. Experimental method has been conducted to determine the effect of
arbuscular mycorrhizal fungi, mercury reducing bacteria and the organic-composting
mixture to improve the tailings ex community gold mining as a plant growth media.
The results show that arbuscular mycorrhizal fungi, mercury reducing bacteria and
the addition of compost were able to improve the quality of the tailings as a growth
media. Significantly, the growth of rubber (Hevea brasiliensis) and jatropha
(Jatropha curcas) was better in the improved tailings media than control. Results of
this study show that the biological reclamation can be used as an option to improve
the tailings from community’s ex-gold mining as a plant growth media and safe for
the soil and environment.
Keywords: tailings ex-gold mining, arbuscular mycorrhizal fungi, mercury reducing
bacteria
1. Introduction
Gold mining activities developed rapidly in almost all the districts in West
Kalimantan. Most of these gold mining activities were carried out illegally by local
community. Law enforcement was very weak in the fight against illegal gold mining,
causing these activities could not be stopped. Illegal gold mining is generally carried
out in a wooded area. As a result, the environmental damage resulting from these
activities expanding each year. This is due to the impact of illegal gold mining
activities that changing the landscape of wooded areas into the tailings that barren
and arid.
On one of the mining activities, to separate gold from rock, they are using mercury in
liquid form. There is no fixed rule how much mercury that used in these activity, and
the rest of mercury directly discharged into the environment both terrestrial and
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waters. The research of Ekyastuti (2013) found that the tailings area from
community’s ex-gold mining in Mandor West Kalimantan, have a mercury levels up
to 16 times higher than the safe threshold value. Meanwhile, in the waters, especially
in the sediment was found to thousands times higher than the safe threshold value
(Ekamawanti et al, 2005). Mercury which found in the waters is much higher than in
the terrestrial, due to the character of mercury mobile in the environmental. The
mercury movement is following the water movement so that the water becomes final
terminal.
This condition is very alarming, very urgent to be repaired through reclamation. One
of the series of reclamation activities is revegetation. The most inhibiting obstacles in
revegetation is the low quality of the tailings as a medium for plant growth, and the
mercury content. Repairing of tailings from community’s ex-gold mining as a plant
growth media, can be done physically, chemistry and biology. Therefore, this study
will be try to get the biological improvement, because it is safer for the environment
than chemically improvement. While the physical improvements remain to be done
through the application of research Ekamawanti and Ekyastuti (2009), that is the
addition of compost 1: 1 (v / v).
The purpose of this study was to assess the effect of biological reclamation of the
tailings from community’s ex-gold mining as a plant growth media. While the
expected benefit is to encourage and assist the local communities and local
governments to repair the environment of tailings of community’s ex-gold mining.
2. Methodology
Biological reclamation was carried out by inoculating the microorganisms i.e.
arbuscular mycorrhizal fungi (AMF) and mercury-reducing bacteria. The inoculum
that be used in this research was arbuscular mycorrhizal fungi and mercury-reducing
bacteria from Siviculture Laboratory’s collection, Faculty of Forestry Tanjungpura
University. Isolates collection were isolated from tailings of community’s ex-gold
mining and have been tested for its ability to reduce mercury through previous
research (Ekamawanti and Ekyastuti, 2009; Ekyastuti and Setyawati, 2009). In order
to assess the influence of the biological reclamation of the tailings improvement as a
medium for plant growth, we was conducted these research with experimental
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method in the greenhouse, Faculty of Forestry Tanjungpura University. The
experimental design was a factorial with complete random design. As the treatment
were: (1) inoculation of microorganisms (arbuscular mycorrhizal fungi and mercury
reducing bacteria) with 12 level of isolates i.e. Glomus SS11, Glomus SS15, Glomus
SS18, Pseudomonas sp1, Bacillus sp1, Glomus SS11+Bacillus sp1, Glomus
SS11+Pseudomonas sp1, Glomus SS15+Bacillus sp1, Glomus SS15+Pseudomonas
sp1, Glomus SS18+ Bacillus sp1,

Glomus SS18+Pseudomonas sp1 and

control/without inoculation of microorganisms and (2) the addition of mercury with 2
levels i.e. 0 ppm and 10 ppm. As a plant indicator were rubber (Hevea brasiliensis)
and jatropha (Jatropha curcas). Each species of plant was a series of different
experiments. Each of the treatment combination repeated 4 times, so the total was 96
experimental units for each plant species. As the planting media was the tailing of
illegal ex-gold mining from Mandor West Kalimantan.
To prove the role of microorganisms can be symbiotic with the plant, we were
calculated the percentage of root infected by mycorrhizal using modified of slide
methods (McGonigle et al., 1990), and re-isolation of mercury-reducing bacteria
using Canstein's selective media (Canstein et al, 2002).
Plant responses to mercury were measured through: the ability to absorb mercury,
translocation factor and tolerance index. These activities were performed at the plant
treatment with mercury 10 ppm in the media. Analysis of mercury in the tailings
media and plant tissue were conducted in Baristand Laboratory Pontianak, using
standard of SNI 06-6992.2 (2004).
The parameters observed in this study were: plant growth (height, diameter, number
of leaves, root shoot ratio and plant dry weight), chemical physical analysis of the
media, total mercury levels in the media and plant tissues, translocation factor
(mercury content in the shoot/root) and tolerance index (dry weight of plant with
mercury/control x 100%) (Rabie, 2005).
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3. Results and Discussion
3.1. Plant Growth
Very well plant growth in tailings media, indicate that the biological improvements
(biological reclamation) is work very well. The first indication is the plant health.
This is can be observed from the presence or absence of mercury poisoning
symptoms in plant. Symptoms of mercury poisoning in plants in general are
yellowing, especially in the young leaves and shoots, followed by the development
of shoots were stunted (curling), wilted, changed color to brown (browning), falling
leaves, eventually dry up and die (Ekyastuti, 2013). Both in rubber and jatropha were
not found the mercury poisoning symptoms until the age of plant 4 months in the
nursery (Figure 1). Indeed it was found some leaves turn yellow, but it was occurred
in the older leaves that indicate the plant grow normally.

Figure 1 Plant (a) rubber and (b) jatropha in nursery on tailings media that
have improved physically and biologically
In addition to plant health, plant growth was also detected on the parameters of
height, diameter, number of leaves, root shoot ratio, and plants dry weight. Except at
high parameter of jatropha, ANOVA test results were shown that all of these
parameters have no significant differences on all the treatments. This indicates that
the plants were growth optimally, although the tailings media containing mercury 10
ppm. That means, arbuscular mycorrhizal fungi and mercury-reducing bacteria have
been indicated well capability in symbiosis with the plant host both rubber and
jatropha. Due to the isolates of arbuscular mycorrhizal fungi and mercury-reducing
bacteria that inoculated have the ability to reduce mercury, the growth of plants tend
to be more tolerant to mercury. Göhre & Paszkowski (2006) describes the process of
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symbiosis between plants and the microorganisms in managing heavy metals
including mercury, as follows: (1) chelating agent secreted to bind metals in the soil
(2) binding to the metal in the cell walls of plants and microorganisms (3) plasma
membrane acts as a selective barrier (4) metal-specific and non-specific transporter
and enter through the pores in plasma membrane (sign with active and passive) (5)
chelates in the cytosol, for example, metallothionein (plants and fungi), organic
acids, amino acids, and specialized metal chaperones (6) specific expenditures or
non-specific metal, actively or passively from plant or fungal cells (7) metal exile in
plant cell vacuoles and microorganisms (8) transportation of the metal in the hyphae
of fungi (9) in arbuscules, metals transported from fungi into plant cells through
active or passive transport. Through one or more of these processes, the plants
tolerance will be increase. This condition will also be explained through tolerance
index data.
3.2. Feasibility of tailings that have been improved as a plant growth media
In addition to proven of good plant growth responses, the feasibility of tailings that
have been improved as a plant growth media was also measured trough the physical
and chemical condition of the tailings. From this analysis could be proved that the
tailings have a better condition after treatment (Table 1).
Table 1. Physic and chemistry condition of tailings before and after treatment.
Parame
-

Unit

ters

Before
Treatmn
t

After
Treatmen
t

pH :
H2O
KCl
Corganc
N-total
Pavailbl
K-exch.

6,83
6,59
%
%
ppm
me/10
0g

2,34
3,24

Parame
ters
Mgexch.

189,91

0,51

0,62

me/10
0g
me/10
0g
%

Before
After
Treatmen Treatmen
t
t
0,17

0,19

13,64
14.,74

16,74
13,38

%

85,5

68,16

Dust

%

14,5

9,46

Loamy

%

0

22,38

6,66 CEC
6,67 AS
Texture
3,53 :
3,33 Sand

272,94

Unit
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Naexch.
Caexch.

me/10
0g
me/10
0g

0,41
0,86

0,50

Texture class
Hg
0,93 total
ppm

loamy
sand

sandy
loam

10

< 0,002

From Table 1 can be explained that in general an increase in nutrient content as well
as both macro and micro nutrients. Increased nutrient for plants were also reflected
from an increase in CEC. Texture of media also changed from loamy sand into sandy
loam, it indicates that the element of clay has begun to dominate. After treatment, the
concentration of mercury in the media was much lower (<0,002 ppm). This is the
value that safe threshold for media of plants. This can occur by several causes,
among them: the mercury is absorbed and accumulated by microorganisms and
plants, or evaporate into the atmosphere through volatilization. This opinion is based
on the research of Wang (2004) and Ghosh & Singh (2005), mercury is a pollutants
in the soil and can be reduced by: 1) the evaporation process either directly from the
media or through the plant (phytovolatilization), and 2) absorption by plants through
phytoextraction or phytostabilization. This condition is illustrates that the tailings
from community’s ex-gold mining after repaired much better as a plant growth
media.
3.3. Plant responses to mercury in the media
Mercury level in plant tissue is measured to see the ability of plants to absorb
mercury from the media. Each species of plants will handle the mercury in a different
way, there are store in the root (phytostabilization), or store in the bud/leaf
(phytoextraction) and evaporate into the air (phytovolatilization) (Wang, 2004). To
see which mechanisms are used by the rubber and jatropha plants, we analyze
separately the content of mercury total among the roots and the shoots (Figure 2).
Figure 2 Mercury total (ppm) in the plant tissue of rubber and jatropha.

From the analysis of total mercury in the plants tissues, mercury content in jatropha
is 0.337 ppm to 6.645 ppm. Meanwhile in rubber the value is from 0.002 ppm to
0.718 ppm. From these data, it can be known that the level of mercury in jatropha is
much higher than in rubber. This indicates that the level of tolerance of jatropha is
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much higher than the rubber. After further investigation, based on the value of
translocation factor (TF), it known that mercury in the jatropha tissue mostly stored
in the root (TF < 1). This means that these plants use phytostabilization mechanism
to handle mercury. Through these mechanism plants will become more resistant,
because mercury does not get to the leaves, so that photosynthesis is not disturbed
(Sarma, 2011). While in the rubber, although the numbers are a little mercury tends
to be stored in the shoots (TF > 1). That is, the rubber plant is tends to use the
phytoextraction and phytovolatilization mechanism to handle mercury.
Furthermore, based on tolerance index data, further strengthens the previous
phenomenon. It is known that the tolerance index of jatropha is 77.67% - 128.83% in
the high category (highly tolerant). Meanwhile, rubber plant has an index of
tolerance between 66.67% - 112.94% included in the category of moderate to high
(Rabie, 2005). This condition is consistent with previous data, and further proves that
jatropha is more tolerant to mercury than rubber.
3.4. Percent of Root Infection by Arbuscular Mycorrhizal Fungi and Reisolation of Mercury-Reducing Bacteria
In order to detect the symbiosis between microorganisms with plants, we were
measure the percent of root infection by arbuscular mycorrhizal fungi and reisolation of mercury-reducing bacteria done at the end of the study. If the symbiosis
occurred, proving that the increased of plant tolerance and the improvement of
tailings as a plant growth media are affected by these microorganisms (biological
reclamation). In this study root infection by arbuscular mycorrhizal fungi were found
in both species of plants with different levels. In the rubber plant arbuscular
mycorrhizal fungi infection is found in the range of medium-high (28.33% -91.68%),
while the jatropha infection is found moderate (305% -60%) (McGonigle et al,
1990). Arbuscular mycorrhizal fungi infection is higher in rubber. It is to answer the
question of why these plants tolerance index is high but the mercury content in the
plant tissue is low. Allegedly arbuscular mycorrhizal fungi are able to facilitate plant
in handling mercury, both through external and internal hyphae that are safe for the
plants (Gaur & Adholeya, 2004). Meanwhile, through the reisolation of mercuryreducing bacteria were also rediscovered the two types of bacteria (Bacillus sp1 and
Pseudomonas sp1) in the end of this study. We found the bacterial colonies with an
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average of density 23.5 x 106 CFU. This proves that the symbiosis between
microorganisms both arbuscular mycorrhizal fungi and mercury-reducing bacteria
with the plants in progress well.
4. Conclusions and Implications
The conclusion of this study is biological reclamation on the tailings from
community’s ex-gold mining have a good effect to improve the quality of physical,
chemical and biological of tailings. As a result, the tailings media have become better
or suitable for use as a plant growth media.
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Abstract
This research aims to look at the productivity of rice and soil fertility
differences in nutrient rice in district Bogor, Cianjur and Subang. This research was
conducted in Bogor, Cianjur and Subang using survey methods. Population is Bogor,
Cianjur and Subang. While soil samples in the village Ciruas Rice, Bogor Regency
Cimanuk, Village Sub Bunikasih Olean Picung Sukamandi Cianjur and Subang
district. The choice of location is done deliberately (purposively) on the basis that the
location of production facilities in Ciherang Bogor, Inpari Sidenuk fragrance and
Cianjur and Subang. Sampling was done at some point sampling at each location.
Each district each sample taken 12 units to get the overall sample of 36 units of
samples. Rice varieties with high productivity is Pandan Wangi Cianjur, Ciherang in
Bogor, Inpari Sidenuk in Subang, there is no real difference between the varieties of
Pandan Wangi Cianjur Productivity with Variety Ciherang in Bogor. Rice
productivity lows in Subang. Potential outcomes, the average weight resulting in
three areas did not differ significantly although planted with different fertility levels
can not reach the potential Grain weight as expected. Soil fertility for rice land in
Bogor, Cianjur, Subang has an effect on weight optimal fit Grain Rice is expected
potential.
Keyword: Rice Productivity , Soil Fertility , Varieties.

1. Introduction
A. Background
Rice is a staple food that is vital for the nearly 200 million people of
Indonesia, so that the rice self-sufficiency program becomes very important.
Printing of new fields and intensification program is an effort to Indonesian
government can continue to self-sufficient in rice. National rice production target
of 70.6 million tonnes of paddy (up 7%) in 2011 and the surplus rice stocks reach
10 million tonnes by 2015 Ministry of Agriculture requires hard work for all
stakeholders (stakeholders) and the agricultural application acceleration
technology to increase rice production . Each crop nutrient needs are very specific
depending on the nature of the soil, climatic conditions and plant species.
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Soil fertility is the ability of soil to supply nutrients to the plant in an equal
number. Several factors metnpengaruhi soil fertility are: nutrient reserves, the
availability, the amount of supply, absence of toxic materials or materials that
inhibit the absorption of nutrients by plants. Soil biological activity of various
communities such as microorganisms, microflora and soil fauna mutual support
for the continuation of the process of nutrient cycling, soil structure forming
biogenic (Witt, 2004) which regulate the processes of physical, chemical, and
biological soil. Some microbes can promote plant growth and protect plants
through metabolic substances strees natural growth, increasing the availability of
nutrients and organic matter, the secretion of antimicrobial compounds and pests.
The ability of microbes in a tie N2, dissolved P is unavailable become available,
naturally grown produce substances, organic matter remodel was instrumental in
improving soil fertility.
In intensive agricultural land with tillage treatment, inorganic fertilizer and
pesticide

intensive

can

suppress

the

development

of

populations

of

microorganisms like microbes and soil fauna in principle has a very important role
in the metabolic activity that takes place in the soil subsystem. Empowerment soil
biological resources can also improve soil productivity by providing appropriate
soil media to support the activities of each of the target organism will increase the
efficiency of processing soil resources and can take place in a sustainable manner.
Giller, et al. (1997) in an effort to support the development of intensive
agriculture tropical region its most farmers have the ability to provide input /
weak fertilizer, soil biological resources relefan empowerment to be pursued.
For that the empowerment of land resources should also be able to take
advantage of the role of biological soil conservation has had a high ability to
improve soil fertility. The amount of the loss experienced by farmers from year to
year in line with the rate of wetland conversion. and the impact of wetland
conversion to rice production cuts, unemployment and environmental degradation.
Use of varieties according to fertility and climatic conditions that exist will
greatly affect the productivity of rice, so the determination of varieties with land
type and elevation for each area is required. In Java in particular, many farmers
use some new varieties and Local Varieties include varieties IR 64, Ciherang,
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Inpari Sidenuk, Fragrant and others. From the available data it turns out that many
varieties popular public production is still lower than the potential that can be
expected for the necessary research and Rice Productivity in several varieties and
the regions and different levels of fertility.

B. Problem Formula
1. Are there differences in the productivity of Rice county Bogor, Cianjur and
Subang.
2. Are there differences in Rice Soil fertility (pH, C, N, P, K, KB, CEC and soil
microbes) in the district of Bogor, Cianjur and Subang.
C. The purpose of the study is :
1. To see the difference in the productivity of Rice county Bogor, Cianjur and
Subang.
2. To see the difference Rice Soil fertility (pH, C, N, P, K, KB, CEC and soil
microbes) in the district of Bogor, Cianjur and Subang.
D. Hypothesis
1. There are differences in the location of Rice Productivity in the district of
Bogor, Cianjur and Subang.
2. There are differences in Rice Soil Fertility (pH, C, N, P, K, KB, CEC and soil
microbes) in the district of Bogor, Cianjur and Subang.
E. Benefits of Research
The expected benefits of the research are: Soil fertility can see the condition
of the existing Rice Bogor, Cianjur, and Subang and also can determine what
factors affecting the Rice crop productivity in terms of soil fertility on the
productivity of Rice to three location in the district of Bogor, Cianjur and Subang.
2. LITERATUR
A. Rice Soil Productivity
Soil productivity can be defined as the ability of the soil to produce
something of a plant species or cropping systems management on a particular
system. First, different soils have the capacity to absorb berbedauntuk input for
the highest profit. Secondly, different tanamana have different capacities to absorb
high input management for the benefit of the particular soil type.
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Soil Fertility and produktivitanya interconnected and directly proportional,
if the soil fertility decreases the productivity of these lands are decreasing, but if
the soil is good then the productivity of the soil was good.
In Indonesia, rice cultivated by about 18 million farmers and accounted for
66% of gross domestic product (GDP) crops. In addition, rice farming has
provided employment and income for more than 21 million households with 2535% revenue contribution. Therefore, rice remains a strategic commodity in the
economy and national food security, thus becoming a major base in agriculture
revitalisiasi forward.

B. Chemical Soil Fertility and Its Effect on Rice Production Plant.
Chemical properties of the soil include soil nutrient levels, soil reaction
(pH), soil cation exchange capacity (CEC), base saturation (KB), and acidity. One
of the chemical properties of the soil is the acidity or pH (potential of hydrogen),
the pH is a value on a scale of 0-14, which describes the relative amount of H+
ions to OH-ions in the soil solution. Soil solution called acid react if the pH value
in the range of 0-6, meaning the soil solution contains more H+ ions than OH-ions,
otherwise if the number of H+ ions in the soil solution is smaller than the OH-ion
reacts called alkaline soil solution (alkaline) or have a pH of 8-14. The soil is
acidic due to the reduced cation Calcium, Magnesium, Potassium and Sodium.
These elements carried by the flow of water over land kelapisan down or absorbed
by plants is lost. Soil acidity is common in areas of high rainfall causing
tercucinya bases of complex sorption and water lost through drainage.
In the state of depleted leached bases, and H + cations remained as the
dominant cation causes the soil to react sour (Coleman and Thomas, 1970). Soil
pH also showed the existence of elements that are toxic to plants. In acidic soils
commonly found elements other than aluminum which is toxic also bind
phosphorus, so it can not be absorbed by plants. In acid soil micro elements that
are found to be easily soluble micro elements such as Fe, Zn, Mn and Cu in too
large quantities, consequently also be toxic to plants. Fertilizing action will not be
effective if the soil pH beyond the optimum limit. Fertilizers that have been sown
plants will not be able to absorb the expected amount, therefore the pH of the soil
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is very important to know if the efficiency of fertilization to be achieved. The
selection of the type of fertilizer without considering the soil pH can also
exacerbate soil pH. The degree of acidity (pH) of the soil can be improved with
very low spread agricultural lime, while the soil pH is too high can be lowered by
adding sulfur. It can be concluded, in general, the ideal pH for plant growth is
closer to 6.5 - 7 However, in reality the suitability of each type of plant has a
different pH.
C. Soil Biology and Fertility Effect on Rice Production Plant.
While soil biological activity include microbial decomposer of organic
matter in the process of humification and nitrogen fixation of air. Evaluation of
soil fertility can be done in several ways, namely through the observation of
deficiency symptoms in plants visually, analysis of plant and soil analysis.
Analysis of the plant include the analysis of primary macro nutrient uptake (N, P
and K) and test to see vegetative plant growth. While soil analysis includes the
analysis of the availability of primary macro nutrients (N, P and K) in the soil.
Soil biological properties including soil organic matter, soil flora and fauna
(particularly important microorganisms such as bacteria, fungi and algae), the
interaction of soil microorganisms with plants (symbiotic) and soil pollution. Soil
is said fertile when has content and high biological diversity. Organisms
(microorganisms) in the soil fertility of the soil is important because: 1)
Contribute to the energy cycle. 2) Play a role in nutrient cycling, 3) Play a part in
the formation of soil aggregates. And 4) determine the health of the soil
(suppressive / conducive to the emergence of diseases, especially soil-borne
disease soil-borne pathogens).
D. Rice Productivity Improvement
Rice productivity is yield per unit area and time. One of the efforts in
improving productivity can be done with improved genetic potential and
constraints of plant resistance to biotic (pests and diseases) and abiotic (drought
and poisoning),

improvement of site-specific farming (integrated crop

management and prescription farming). Acceleration and expansion of the
dissemination and adoption of technological innovations. The increase in national
rice productivity is very very possible when viewed from the potential
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development of high yielding varieties of rice and technology readiness AARD.
Increased productivity is not only directed at the optimal land (irrigated), but also
on land sub-optimal as rainfed land, dry land, and swampy wetlands / tidal,
namely:
1.

Irrigated rice land: improving the quality of intensification (PMI) with PTT
approach through the use of specific high yielding varieties (vus) the latest,
hybrid rice (Vuh) and a new type of rice (NPT) which is high yield and quality,
including balanced fertilization and cultivation site-specific manner.

2.

Rainfed land: PTT technology component repairs especially cropping, weed
control, new varieties (VUB) based on location, site-specific nutrient
management (SSNM) including the use of organic materials.

3.

Dryland (upland): via PTT considers aspects of land conservation, cropping
patterns, site-specific nutrient management (SSNM) and VUB appropriate
location.

4.

Tidal wetlands: via PTT and the introduction of rice varieties suitable location,
oil incense / incense duwit, micro water management, soil conservation, and
PHSL + amelioration.

Increased acreage of rice harvest directed at:
1. Improved Farming Index (IP), a minimum fixed 1.52 on irrigated land, through
the utilization of available water resources, including the rehabilitation of
irrigation facilities supported by cultivation technology, planting varieties such
as short-lived (early maturing), seedlings and planting system..
2. Crop area expansion through the extension program attempted to utilize more
than 2 million ha of forest plantations and industrial plants for planting upland
rice gogo.
3. Printing of new fields to compensate for the shrinkage rate due to conversion
of paddy land (especially in Java), the addition of new paddy fields, and realize
the conception of 15 million farmland eternal.
According to FAO (1996) Soil characterized by intensive Rice yields can be
achieved exceed 8 tonnes / ha with one or more growing seasons in a year. In this
intensive Rice Land will happen depletion of nutrients available in the soil.
Availability of sufficient irrigation water throughout the year has been
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encouraging farmers to grow rice on land continuously. The use of improved seed
usage spur more inorganic fertilizers, while organic fertilizers increasingly
abandoned because of various constraints in the transportation and procurement.
E. Varieties
Varieties of rice varieties is due to a personal nature can provide high yields
on a unit area and at one time unit (Department of Agriculture, 1977). The use of
quality seed of improved varieties is the determinant of the upper limit of
productivity of a farm applies to all agricultural commodities (Baihaki Ahmad,
2006). According to the Ministry of Agriculture (1977), yielding rice varieties are
divided into three types, namely:
1. National Varieties (UNGNAS) or Ordinary Varieties (improved national
variety), has the power production is also commonly called high yielding
varieties of Bogor. This rice varieties produced by the Bogor Institute of
Agriculture Research Center, prior to 1965, among other things: Bengawan,
The Girl, Teen and Jelita.
2. New varieties have high production power and responsive to fertilization (high
yielding variety). New Varieties introduced in Indonesi since 1967 that some of
them came from the International Rice Research Institute (IRRI) in the
Philippines.
3. The Local Varieties excluding National Varieties, but in a certain area is
capable of producing rice is higher or equal the production of National
Varieties.
Characteristics of Rice Varieties include :
1. Ciherang Varieties
Ciherang are varieties that are resistant to the season, especially the rainy
season in addition to more pest resistant than the other varieties. The high
absorption Ciherang rice seed varieties in 2012 reached 35 059 tonnes or 45%
higher than the other varieties. Nearly 47% of the total rice varieties planted by
farmers is Ciherang. From the research Ciherang varieties capable of producing
9.7 tonnes of grain / year. Of the various types of varieties, the use of seed
varieties still dominate Ciherang other improved varieties, due to market
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demand Ciherang rice to rice varieties are still high compared to other seed rice
products (BPSP, 2013).

2. Pandan Wangi Varieties
Pandan Wangi rice development begins in the village of Mayak, Cibeber
subdistrict, Cianjur. Then began to be planted in the district in the village of
Jambu Dipa and Bunikasih, the two areas in the District Warung Kondang.
Pandan Wangi planting in all three villages are widespread, as it is considered
to have a special advantage of the rice produced (Department of Agriculture
Cianjur et et al, 2003).
Pandan Wangi rice varieties is an aromatic rice varieties that are widely
understood. Pandan Wangi varieties are local varieties that became the
hallmark of Cianjur Regency. One of the unique Pandan Wangi rice is if
planted outside area Cianjur then a matter of taste, aroma, kepulenan and other
traits will be different (Cianjur District Agriculture Office, 2002). Fragrant
Rice Cianjur typical alloy created by genetic and environmental factors.

3. Inpari Sidenuk Varieties
Sidenuk which stands for Nuclear Dedication Si is a product of the 17th
rice varieties were released Batan Minister of Agriculture in 2011 with the
deployment has reached 24 provinces in Indonesia. This variety also has good
tolerance to water availability. This variety is the only variety that is resistant
planthoppers and stem borers. Inpari Sidenuk made to address shortcomings in
the Holy Diah high trunked so easy to fall down. The trunk is only 110
centimeters (cm), 15 cm shorter than the Holy Diah. Sidenuk has received a
certificate from the Minister of Agriculture to release to farmers. The next
stage is the propagation (breeding) seed to 2 tons at the end of 2011.
F. Production of Rice relation Against Rice Farming Income
The agricultural sector is basically an attempt to improve the quality of life
of farmers achieved through investment strategies and professional development
policies and agricultural labor productivity, the development of science and
technology with the structuring and development of rural institutional
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conceptually and empirically, the agricultural sector is worthy of flagship sectors
of the national economy including the improve the welfare of the farming
community (Mubyarto, 1985).
In an effort to meet the needs for food, rice production depends principally
on two variables, namely crop and yield per hectare, agricultural intensification
and expansion of planting area is main business in farm management to increase
production, productivity, and income (Mubyarto, 1985). Production of rice plants
in the last decade has increased less meaningful. Despite an increase in
production, profits increase because farmers are relatively more high production
costs to be incurred. In line with the objectives of agricultural development today
is more focused on improving the income and welfare of farmers, the rice
intensification program is deserved repair and improvement of various aspects,
both technical and institutional support (BPP Percut Seituan, 2003).
Revenue is a result in a person get by after doing the job although the results
it achieves low or high enough that will be used to satisfy a need or consume the
goods and services. This is in line with his opinion on the book Ernest Engel
Macroeconomic who argued the law "relationship between income and
consumption", that the greater the income, the greater the share of income used
for consumption, especially food and vice versa (Samulson, 1995: 321)
3. Results and Discussion
The difference in the productivity of rice crops is highly dependent on factors
of soil fertility and crop genetics and environment. Soil fertility in all three study
sites examined are different, so are the potential results of the three varieties of
paddy rice were planted in each region studied were different.
The highest yield potential of a third crop of Rice Varieties include varieties
Invari Sidenok (9.6 tonnes grain / ha), then Varieties Ciherang (8.5 tob DUP / ha)
and Fragrant Varieties of 7.4 tonnes grain / ha (Appendix 5). From the results of
statistical analysis showed that the average weight of the three varieties of Paddy
different soil conditions and different locations in this study it was found not
significantly different and more redah than expected potential. Where the average
weight of Ciherang Grain of Rice paddy land in Bogor. Cianjur and Subang in a
row is 6.42, 6:24 and 6:17 tonnes grain / ha.
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There were no differences in the Grain Weight third location, but there are
differences in Rice Productivity of Bogor, Cianjur and Bogor. This is because the
difference in price of paddy from each variety, where the highest price is the price
of grain Grain Fragrant varieties of Cianjur (around Rp 9000 / DUP / kg),
followed by Ciherang (around Rp 8500 / DUP / kg) and Invari Sidenok (around
Rp 7500 DUP / kg). From the results of statistical analysis turns Invari Sidenuk
Rice Productivity in Subang district is lower than in the two districts of Bogor and
Cianjur, however Productivity Ciherang Rice Varieties in Bogor Regency, the
same height as the Productivity Fragrant Rice Varieties of Cianjur Regency.
There are differences in Rice Soil Fertility in 3 districts, especially for pH,
organic C (%), nitrogen (N) (%), P2O5 Bray (ppm P), Base saturation (KB) (%),
Total Soil Bacteria and Azotobater on three districts are: Bogor, Cianjur and
Subang, but there is no difference P2O5 content of 25% HCl (mg / 100 g), K
swapped (cmolc / kg), K2O 25% HCl (me / 100 g), CEC / CEC (me / 100 g),
Total Fungi, bacteria and total Phosphate Solvents. Allegedly no different
Production (dry unhusked rice) in all districts (Variety Ciherang of District,
Varieties Fragrant Varieties of Cianjur and Invari Sidenuk of Subang Regency
partly thought to be caused by some of the difference in fertility of the soil of the
third district, al :
a)

pH (H2O)
Soil pH is a unit used to determine the degree of acidity or alkalinity level of
the soil which is defined as the negative logarithm of the activity of hydrogen ions
(H+). Soil pH affects the chemical processes that occur in the soil, especially
affecting availability of plant nutrients. It ranges from 0 to 14 pH of the soil
affected by mineral soil, climate and weathering. Soil acidity is common in areas
of high rainfall causing tercucinya bases of complex sorption and water lost
through drainage. In the state of depleted leached bases, and H+ cations remained
as the dominant cation causes the soil to react sour (Coleman and Thomas, 1970).
Soil pH also showed the existence of elements that are toxic to plants. In acid soil
micro elements that are found to be easily soluble micro elements such as Fe, Zn,
Mn and Cu in too large quantities, consequently also be toxic to plants. Fertilizing
action will not be effective if the soil pH beyond the optimum limit.
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The pH of the three study sites the average was surly to slightly acid (see
Appendix 4). Where the soil pH was found Rice in Subang highest (mean 5.75),
followed by soil pH Rice in Cianjur and Bogor. However, the high soil pH Rice in
Subang district than in other districts that have not influence on Grain weight
because the average weight of Paddy in all three districts under study is the same
thing as the pH is suspected in a third location is still below the expected pH
(acidic to slightly acid).
Soil fertility can be affected by the pH difference in the third district real
here only Base saturation (KB). Base saturation (KB) Rice land in Subang higher
and significantly different than the KB Rice land in Cianjur and Subang. Rice soil
pH range in all three locations ranged very acidic to slightly acidic (see Appendix
4) not affect the increased weight of Rice Grain yield potential of varieties
suitable to each region studied, especially in Subang district with Variety Invari
Sidenuk potentially Grain yield is the highest weight of the two other locations
(9.6 tonnes grain / ha) (see Appendix 5).
b) C Organic (%) Rice Land
Organic material is a collection of organic compounds that have undergone
decomposition by microorganisms and have favorable properties for the soil so
that the soil organic matter is an indicator of soil fertility. Organic matter is a
major source of soil nitrogen, and has a fairly large role in the improvement of the
physical, chemical, and biological soil environment, where organic matter is the
most important component is the C and N content of organic matter is determined
indirectly by multiplying the levels of C with a factor which is 1.724. Levels of
organic matter in the soil is not always fulfilled and can be reduced due to natural
factors such as erosion that affects so content in the soil swept away and carried
water harvesting.
Soil organic matter content Paddy highest (2:22%) (see Table 50), and is
still classified as moderate (see Appendix 4) were significantly different from the
other districts are found in Bogor Regency. The high organic matter in the soil
Rice at this Bogor district other than that is in the low range (see Appendix 4) also
affect the average levels of nitrogen, Azotobacter and Rhizobium of the three
districts under study (see Appendix 6). In Table 50 it can be seen an average of
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the highest levels of N also in Bogor Regency, followed by Subang and Cianjur
District, as well as levels of Azotobacter and Rhizobium. However, organic matter
content is still relatively low to moderate this not affect the weight of Paddy Rice
Varieties in the third district especially Ciherang (attachment 6 and Table 50).
c) Nitrogen (N)
Nitrogen (N) is an element that also influence in stimulating vegetative
growth, increasing the number of tillers and increasing the number of grains or
clumps. High levels of soil N will affect the production of Rice. In Table 50 it can
be seen an average of the highest soil N found in Rice Soil Bogor. Of the existing
criteria turns average soil N levels in the third district is still relatively very low to
low (see Appendix 4), so that the levels of N have not been able to increase the
weight of Paddy Rice according to the potential of the three varieties, especially
varieties Ciherang in Bogor Regency only 6.0 tonnes grain / ha, whereas the yield
potential is about 8.5 tonnes grain / ha (Appendix 5).

d) P2O5 Bray (ppm P)
Phosphorus (P) including mako nutrient after N which is essential for plant
growth, but its content in the soil is lower than Nitrogen (N), the main function of
P in plant growth, among others, are spurring the formation of flowers, grains on
the panicle, lower aborsitas, development fine roots and root hairs, strengthens the
straw so it is not easy to fall down and improve grain quality. In acid soils P
availability is low because the P-shaped compounds such as Al-P, Fe-P and
Occluded-P. From the results of the study found the levels of available P (Bray
P2O5 (ppm P) soil Rice land in all districts ranged from very low to low (see
Appendix 4), while the average potential soil P HCl 25% P2O5 (mg / 100 g) Rice
land on all three studied districts classified as very high (see Appendix 4). average
levels of available soil P Rice is the highest of the three districts in Bogor soil P
(Table 50) is 6:08 ppm is relatively low (see Appendix 4 .) So with the availability
of soil P Rice in the third district classified as very low to low has not been able to
increase the weight of Paddy Rice according to the potential of each varietal in the
third district, especially in Bogor Regency. potential weight of Paddy Rice in
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Bogor DUP can reach 8.5 tons / ha for the moment can only be achieved on
average 6.0 tonnes grain / ha.
e) Base Saturation (KB) (%)
Base saturation (KB) is the ratio between the number of base cations to the
sum of all cations (cations of alkaline and acidic cations) present in the soil
sorption complex. Cations base contained within the complex sorption ground,
among others, are: Ca++, Mg++, K+ and Na+ whereas cations acids include H+ and
Al+++ where the maximum amount of cations that can be sequestered in the soil
indicates the value of the cation exchange capacity of the land. The result showed
that the average of the highest birth Rice land is in Subang district ie 100% (Table
50) are classified as very high, whereas in other districts KB classified as
moderate to high. Soils with low pH generally have low birth and vice versa,
where the pH relationship with KB at pH 5.5 to 6.5 is almost a straight line
(linear). This is consistent with the results of studies where soil pH Rice is the
highest and significantly different from the other two districts are rice paddy soil
pH in Subang district (Table 50), but still quite a bit sour (see appendix 4). Base
saturation (KB) Paddy soil of the third district especially Subang apparently not
directly affect the weight of Paddy Rice Fields of the three locations in
accordance with the potential of each variety, this is presumably because the
average nutrient content of N and P is still lower although soil pH and KB Rice in
Subang district is high compared to the other two districts, so KB Rice land in
Subang district not affect the increased potential for weight Grain varieties in
Subang Regency Invari Sidenuk
f) Total Soil Bacteria
Bacteria are single-celled prokaryotic organisms with the most number of groups
and found in every terrestrial ecosystem. Although smaller in size than
actinomycetes and fungi but bacteria have more diverse metabolic capabilities and
plays an important role in soil formation, decomposition of organic materials,
remediation of contaminated soils, nutrient transformation, integrate mutualistic
with plants and also as a cause of disease (S. Rasti et al, 2007). It is shown that the
average total bacteria hearted Rice is the highest on Rice land in Subang and
Cianjur were significantly different from the average total soil bacteria Kanupaten
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Rice in Bogor, this is in line with a soil pH of Rice in the District

Subang,

where bacteria will increase the total population when the pH is above 5.5 where
the soil pH Rice in Subang district is 5.75. In general, the average total soil
bacteria at three locations Rice not affect the potency of Grain Weight in Rice
Varieties in each of the three soil Rice Field in the third district studied, especially
for land Rice in Subang district despite having the highest soil pH compared Rice
third land in other districts, but still not able to increase the potential for Grain
weight per hectare which should be around 9.6 tonnes grain / ha, but only reached
an average of 6.9 tonnes grain / ha.
g) Azotobacter
Azotobacter is one of the important bacterial inoculant to improve
ketersediaa N soil and increase crop yields. Azotobacter is rizobakteri always
present in cereal crops. However, the increase in crop yields is not consistent
when compared to the low capacity of nitrogen fixation bacteria pemfiksasi non
simbisois. Because it is suspected there are other factors that play a role in the
control of plant growth such as the production of phytohormones, breaking the
cycle of pests and diseases through changes in the characteristics of microbial,
physical, chemical or soil, or through an increase in activity of soil macrofauna
such as earthworms.
The result showed that the average soil Azotobacter Rice in Bogor regency
higher and significantly different compared to the other two districts (Table 50),
in the third district in line with average levels of soil C and N Rice at three study
sites, because the number of microbes in the soil along with organic matter
content and N and P in the soil (Table 50).
Rice soil Azotobacter levels in the highest compared Bogor regency other,
but not affect the potency of Grain Weight of Rice Varieties Ciherang DUP is 8.5
tons / ha, while the average current that can be achieved only around 6.0 tonnes
grain / ha. This is presumably because the average of Azotobacter in the third
district studied is still relatively low (see appendix 4) so that the effect is not
significant to the results of Rice Varieties especially
h) Rizobium sp
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Rhizobium sp is a group of bacteria capable as a provider of nutrients for
plants, especially legumes. These bacteria are able to infect the roots of plants and
form root nodules that function takes N in the atmosphere and distribute as
necessary nutrients host plants. In addition Rhizobium also able to produce a
growth hormone IAA and giberellin that can spur the growth of root hairs, which
extend the range of root branching roots absorb nutrients plants eventually more
and can increase crop productivity (Hermastini, 2007).
From the results of the study found an average of Rhizobium soil Rice in the
third district classified as very low (see Appendix 4), although the highest average
is in Bogor Regency (see Table 50). It is also in line with the average soil C and N
Rice of the three districts under study, but the average of the highest Rhizobium in
Rice land in Bogor Regency has not effect on the potential weight of Paddy Rice
Varieties Ciherang DUP is 8.5 tons / ha, which can only be achieved on average
6.0 tonnes grain / ha.
4. Conclusion and Recommendations
A.

Conclusion
1. There are differences in the real Rice Productivity of three locations: the
Varieties Ciherang Bogor district, Cianjur district and county Varieties
Fragrant Varieties Subang with Inpari Sidenuk. Rice productivity is the highest
in the Fragrant Varieties in Cianjur district, followed by Variety Ciherang in
Bogor district. and Varieties Inpari Sidenuk from Subang district, but there is
no real difference in productivity between Varieties Fragrant Varieties in
Cianjur with Ciherang in Bogor Regency, where the average is the lowest of
Rice Productivity in Subang district. Grain weight resulting from each of the
three varieties were not significantly different, although the district is planted
in areas with different fertility, but in general the average weight of each Grain
Varieties in the third district still can not reach the potential of Grain Weight as
expected.
2. Potential different results on different varieties and soil fertility of paddy rice
fields at different turns produces an average equal to the weight of Paddy Rice
land in three districts under study. It is caused by several things, among others,
are :
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a) In general, there are differences in soil fertility at all three locations,
especially organic C (%), nitrogen (N) (%), P2O5 Bray (ppm P),
Azotobacter and rhizobium sp is the highest in the land of Rice in Bogor,
whereas for pH and KB highest land in Subang Regency Rice.
b) In general, soil fertility levels are highest Rice Rice is on the ground Bogor,
followed by Rice land Subang and Cianjur, except pH which is the highest
in the land of Rice in Subang district followed by Cianjur and Bogor. But
still not increase the weight of Paddy Rice.

B. Recommendations
1. Average N content is still relatively very low to low and organic C is low to
moderate need the addition of organic matter to improve soil N to achieve
optimum production of wet rice because N is the most many elements needed
for plant growth. The addition of organic material to the soil irrigated rice will
mengembaikan N lost most through harvest, and will spur the growth of soil
microorganisms in nutrient absorption.
2. The low levels of soil fertility in the three districts Rice led to low yields of the
three varieties of rice paddy fields and the District while the average potential
soil P (HCl 25% P2O5 (mg / 100 g) is exceptionally high. For further research it
is recommended to increase available soil P with increasing pH and the use of
microbial solvent P.
3. K on soil nutrient Rice in this study both K and K swapped potential is quite
low so it needs the addition of K into the soil so that the optimal crop
production can be achieved.
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Abstract
Lac insect (Laccifer lacca, Kerr) can be deleloped because of lac production
that are useful for vernis, electric industry, glue, varnish, cables, etc. Kesambi
(Schleichera oleosa) is host plant of lac insect but field survey showed that
Mangifera indica and Albizia chinensis around kesambi were also infested by lac
insect and capable of producing lac. The aim of research was to obtain kind of plants
other than kesambi that potentially could formed the most productive lac either in
quantity or in quality. Descriptive method was used in this study. The results showed
that several plants both annual and wild plants around kesambi were potential to be
the alternative hosts for lac insect. Those several plants were mangga (Mangifera
indica), sengon (Albizia chinensis), sonokling (Dalbergia latifolia), kaliandra
(Calliandra calothyrsus), ara (Ficus carica), langgem (Caesalpinia decapetala),
boran (Pueraria montana), tempulat (Arctium minus), telean/tembelek (Lantana
camara), kesembung, lengkukun, and kentawong, but only Mangifera indica, Albizia
chinensis, Dalbergia latifolia, Calliandra calothyrsus, Ficus carica, Caesalpinia
decapetala, and Pueraria montana could produced lac. Lac produced by those plants
were varied.
Keywords: Laccifer lacca, alternative host plants, Lombok island

Introduction
One of non-timber forest product in forest region residents is development of
shellack or lac. From production of lac insect (Laccifer lacca, Kerr) development can
be obtained lac that are useful for making vernis, electric industry, varnish, glue, and
cables. Besides, lac is also used to make edible dye of soft drink and food, and as
mixing ingridients for outside layer of chocolate. Water waste of lac processing that
contain lakaik acid can also be used to wool tanning, silk tanning, or skin tanning,
etc. (Kasmojo, 2007).
In Lombok island, up to now lac insect culture is based on kesambi as host
plant which lac insect will form aggregate at branches of kesambi plants. Lombok
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island has a great potential to grow kesambi plants. Around 150 hectare planted area
have been developed for kesambi plants (Dinas Kehutanan NTB, 2009).
Asep and Intari (1997), Iqbal (1993), and Green (1995) stated that beside
kesambi, jamuju (Cuscuta australis), Caliandra (Calliandra calothyrsus), Acacia
catechu, Acacia filosa, Butea sp, Cajanus cajan, beringin (Ficus sp.) can be used as
host plants of lac insect. Yield and quality of branch lac produced will be affected by
difference of kind of host plants especially degree of liquid acidity and sap density
of host plants (Radijanto, 1979).
Based on field observation and survey result restricted on one location of
kesambi plantation that were already infested with lac insect and produced lac, there
was interesting phenomenon that two plants other than kesambi at the same location
were also potential to be lac insect hosts. For example, manggo (Mangifera indica)
and sengon (Albizia chinensis) produced lac the same as kesambi. Lac produced on
sengon branches was thicker than that was on kesambi branches.
Several countries as lac producer also have different host plants other than
kesambi as lac insect hosts. For examples, India has Butea monosperma (Ploso) and
Zizypus mauritana as a good lac insect hosts, and Thailand uses Samanea saman as
lac insect hosts (Green, 1995). In East Sumba, they use kesambi, bidara, and beringin
as lac insect hosts (Rochayah dkk, 2012). Based on these, it was interesting to study
alternative hosts other than kesambi that produce lac both in high quantity and
quality that are specific of Lombok island.

Methodology
Descriptive method was used in this study. Observation was done on kesambi
plantation in Sugian village around 35 hectare and Lendangbatu village around 150
hectare in Sambelia Subdistrict, East Lombok regency. Sampling area used in Sugian
village was about 1.5 hectare and Lendangbatu village 7.5 hectare (5% from kesambi
planted area in each region).
Plants that were potential to infect by lac insect were observed around
kesambi plantation near society residents at several determined location points.
Location used were Sugian and representative of

Lendangbatu village were

Penjaruman and Darakunci. Variables observed on each potential host were kind of
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plant, attack intensity of lac insect, contagion length, and contagion fullness, and
branch diameter. Observation were done every two weeks (5 months observation).

Result and Discussion
Observation showed that host plants potentially infect by lac insect in three
location were almost the same. Besides annual plants, there were wild plants that also
potential to be infect by lac insect. Inventories result were described below.
1. Mangga (Mangifera indica): three branhes were infested by lact insect (attack
intensity of lac insect ± 6% with 50 potential branches to be infested) and formed lac
but unsmooth contagion (contagion fullness ± 10-15% with contagion length 5-10
cm and branch diameter 1-2 cm).
2. Sengon (Albizia chinensis): lac formation on sengon branch was thicker than that
on mangga branch and contagion fullness was also longer (contagion fullness ± 2030% with contagion length 15-40 cm and branch diameter 1-2 cm). Attack intensity
of lac insect was ± 10% with 20 potential branches to be infested (sengon plant was
still young, if mature more than 50 branches can be infested).
3. Sonokeling (Dalbergia latifolia): in Penjaruman village near kesambi plants was
faound a small sonokeling plant about 75 cm and it was already infested. This
contagion was observed by white layer on main stem or branches. Attack intensity
was 100% because almost all branches and main stem were infested. Contagion
length was ±60 cm with branch diameter about 1 cm. Further observation showed
that white layer was thinner and lac was already formed about 20 cm on main stem,
the rest lac was formed but they were still small and unsmooth.
4. Langgem (Caesalpinia decapetala): these plants were a wild plants around
kesambi and were potential to be infested by lac insect. Contagion length was ±10
cm with branch diameter ± 1 cm, contagion fullness ±20% with attack intensity of
lac insect ± 15-20% with 5-6 potential branches to be infested.
5. Boran (Pueraria Montana): was a plant creeping up the kesambi plant with stem
diameter around 1 cm. These plants were potential to be infested by lac insect with
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contagion length ±70 cm. Length of stem can reach 2 m. Attack intensity of lac
insect ± 20-25% with 4-5 potential branches to be infested.
6. Tempulat/common burdock (Arctium minus): these plants were wild plants
around kesambi. Almost all branches were infested (attack intensity of lac insect
100%) marked by white layer on branches surfaces. Contagion length were varied
from 3-7 cm with branch diameter 1 cm.
7. Telean/Tembelek (Lantana camara): this wild plants were also found near
kesambi plants. Only one branch was infested (attack intensity of lac insect ±20%)
but many of them were found in observation area. . Contagion length was 3-10 cm
and branch diameter ±1 cm.
8. Kesembung: these plants were also wild plants around kesambi. A white layer
contagion was found on the branches with diameter ±1-1,5cm. Contagion length was
1-2 cm with attack intensity of lac insect ± 30% and 3 potential branches to be
infested.
9. Kaliandra(Calliandra calothyrsus): this plant was also found near kesambi and
potential to be infested by lac insect and formed thick lac. When this observation was
conducted no contagion was found (this information was told by lac farmer).
10. Lengkukun: these plants were also wild plants around kesambi. A white layer
contagion was found on the branches with contagion length 1 cm with branch
diameter less than 1 cm. Attack intensity of lac insect was ±30%.
11. Kentawong: this plants were wild plants around kesambi and potential to be
infested by lac insect. Contagion length was about 10 cm with branch diameter less
than 1cm. The main stem diameter can reach > 10 cm, but the weakness of these
plants was fast drying. Because of this, lac was never formed. Lac is usually
harvested ± 5 months after infested by lac insect.
12. Ara(Ficus carica): there were enough ara plants found in Penjaruman and
Darakunci region. This plants have been infested by lac farmer and capable of lac
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formation as good as kesambi, but this activity was stopped because kesambi forest
still exist.
In this inventories besides potential plants to be infested by lac insect, there
were also found several plants that could not be infested by lac insect although they
grew near kesambi. Those plants were lamtoro, orange, jack fruit, nimba, cashew
nut, singapur, and krerongan. Kaushik et al. (2012) stated that lac insect will die on
non-host plants because plants are too soft or too hard. On moderate host plants, lac
formation is imperfect and dried
Based on the last observation, capability of inventories plants was varied in
lac formation. Kaliandra, sonokeling, and ara plants produced lac high enough the
same as kesambi. Kesambi as a host plant of lac insect can produce about 35-40
kg/plant, attack intensity of lac insect 100%, contagion length 40-60 cm with branch
diameter 1-2 cm, and contagion fullness 50-75%. Kaliandra, sonokeling, and ara
plants produced lac the same as kesambi (based on lac farmer information who
infested those plants on purpose), so that they were potential to be developed as
alternative hosts other than kesambi. This was supported by small sonokeling plant
about 75 cm in height near kesambi infested by lac insect and capable of forming a
thick lac. Attack intensity of lac insect in this small sonokeling plant almost 100%
with contagion length ± 60 cm and already formed lac about 20 cm, branch diameter
± 1 cm. The lac farmers still dont develop

those 3 plants because kesambi forest

still exist.
Mangga plant was capable of producing lac but the quantity was lack ± 25
g/plant, attack intensity of lac insect about 6%, contagion length 5-10 cm with branch
diameter 1-2 cm, and contagion fullness 10-15%. Lac quality was poor because of
somewhat dry and unsmooth. Lac produced by sengon plant was better in quantity
and quality than that of mangga plant. Lac production about 75 g/plant, attack
intensity of lac insect about 10%, contagion length 15-40 cm with branch diameter 12 cm, and contagion fullness 20-30%. Sengon plant is better to be developed as
alternative host plant than mangga plant.
Langgem and boran were wild plants around kesambi that they had been
infected by lac insect and capable of producing lac. Boran plants were plants
creeping up the kesambi plant with stem length more than 2 m. Boran plants were

126

plenty enough around kesambi. Langgem plants were woody wild plants with stem
and branches thorny. These plants were also plenty enough around kesambi.
For langgem plant, attack intensity of lac insect was 15-20%, contagion
length about 10 cm with branch diameter ± 1 cm, and contagion fullness about 20%.
For boran plant, attack intensity of lac insect was 20-25%, contagion length about 70
cm with branch diameter ± 1 cm. Both plants were potential to be developed as
alternative host of lac insect.

Conclusions
1. There were 12 plants both annual and wild plants around kesambi were potential
to be the alternative hosts for lac insect. Those several plants were mangga
(Mangifera indica), sengon (Albizia chinensis), sonokling (Dalbergia latifolia),
kaliandra (Calliandra calothyrsus), ara (Ficus carica), langgem (Caesalpinia
decapetala),

boran

(Pueraria

montana),

tempulat

(Arctium

minus),

telean/tembelek (Lantana camara), kesembung, lengkukun, and kentawong.
2. Among them only Mangifera indica, Albizia chinensis, Dalbergia latifolia,
Calliandra calothyrsus, Ficus carica, Caesalpinia decapetala, and Pueraria
montana could produced lac.
3. Calliandra calothyrsus, Dalbergia latifolia, and Ficus carica produced lac equally
like kesambi both in quantity and quality.
4. Albizia chinensis produced lac higher than Mangifera indica both in quantity and
quality.
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Abstract

As one of the mega biodiversity country, Indonesia is home of many
mammals, and one of the mammal widely distributed in most of Indonesian forest is
long-tailed macaque. Many tourism destinations in Indonesia are using long-tailed
macaque as their icon to attract tourist, such as Bukit Tinggi West Sumatera,
Tawangmangu Central Java, and Kaliurang Yogyakarta. In the last decade, at
Kaliurang Yogyakarta, conflict between human and long-tailed macaque is getting
increase in tension from year to year. Real actions to minimize those conflict and
reduce the dangerous created by long-tailed macaques is urgently needed, and one of
the way to solve the problem is relocating long-tailed macaques to their natural
habitat and minimizing long-tailed macaque-human interaction. The important steps
to start are observation for group identification and examine behavior distortion.
Observation was done from January to May 2015 and during observation,
questionnaires were also distributed to the visitor to collect visitor’s interpretation of
the interaction between long-tailed macaques and human. From that observation, we
found three groups of long-tailed macaques who occupied three different areas at
Muncar Park, Kaliurang. The research also identified that the main conflict found
from all of the groups are stealing food at the traditional market surround Muncar
and seizing plastic bag from the visitors. Moreover, some long-tailed macaques also
have tendency to intimidating and attacking visitors, especially adult male long-tailed
macaques. Behavior distortions observed so far are food dependency and
aggressively intimidating the visitors. Naturally, the monkey supposed to be eating
leaf, fruits, and insect, but the close relationship between monkey and human at
Muncar Park area has been changing monkey’s habits into carbohydrate and meat
eater. From the questionnaires, we uncover that most of the visitors are understand
that their close interaction with macaques is potential transmiting some fatal diseases
from human to macaques and vice versa.
Key words: long-tailed macaques, conflicts, behaviour distorsion

Introduction
Gunung Merapi National Park is one of the representation of mountain forest
ecosystem exist in Java and home for some wild animals such as birds, frogs, deer,
and long-tailed macaque (Macaca fascicularis). As a National Park, Gunung Merapi
has some tourist destination areas, one of it is Telaga Muncar, Kaliurang. Telaga
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Muncar is a small natural park with Macaca fasciluaris as the icon and attracting
visitors to come.
During week end or holiday, Kaliurang is visited by a lot of tourists who
come from many places in Java, even from other islands. With the increasing of
visitors from year to year, Telaga Muncar now is facing serious problems, macaqueshuman conflicts. The conflict it self actually is created by visitors who developing
human-macaques close interaction, but the reason of the most of the visitors come to
Kaliurang is the possibility to seeing and interacting with macaques at Telaga
Muncar
In general, macaques are preferred like to stay close to the water resources (Fa and
Linberg, 1996), and those conditions are found in Telaga Muncar. Moreover, Telaga
Muncar also has a small traditional market, which provides many kinds of food and
fruits for visitors, which also attract macaques. The market and the forest are identic
with food resources usually used by macaques’ colony to support their survival
(Putra et al, 2000).
Close relationship between human and macaques’ occurred at Telaga
Muncar, like other destination with macaques as the icon, have been distorting the
natural behavior of these animals. Normally, macaques will keep distance and stay
far from human. But, at Telaga Muncar, they come close to the visitors. Its look like
happen because the visitors invited them to come closer by providing foods. These
conditions have been occurred for years, and now, the macaques are thinking that the
visitors mean food resources. If they did not getting any foods from visitors, they
will steal anything they can from the visitors, especially when the visitors leave their
belonging unguarded. Some of the colony member, even brave enough to come
closer to intimidating and threatening the visitors for foods.
With these conditions, Faculty of Veterinary Medicine Gadjah Mada
University and Gunung Merapi National Park is making a collaboration to
investigate the possibility to rehabilitate those animals back to their natural behavior.
For preliminary study, we conduct observation to find out the population number and
group number of macaques that occupied Telaga Muncar, Kaliurang, their home
range, and their aggressiveness levels.
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The aim of our study are to find out the groups and populations number, and
the behavior distortion happens on the macaques at Telaga Muncar, Kaliurang,
Yogyakarta as the basic data to rehabilitating the monkey to their natural habitat and
natural behavior.
Materials And Methods
Materials used were macaque’s colony and the visitors at Telaga Muncar,
Kaliurang, Yogyakarta. The researches were done by direct observation to find out
the groups and population number, while the aggressiveness level was done by
collecting the visitor’s perceptions on their interaction with macaques using
questionnaire. The population number of each group was determined using the
biggest number counted instead of the average number, from 5 to 7 times
observations. The data then were analyzed statistically and descriptively.
The aggressiveness levels were classified into 4 levels, starting from the most
danger as the level 1 to the non-aggressive as the level 4 as follow:
Level 1: the monkey were brave to intimidating and threatening visitors
Level 2: the monkey brave to come to the visitors and steal visitor’s belonging from
side or behind the visitors
Level 3: only steal the leaved belonging
Level 4: the monkey, which only grabbing the foods from the rest of food in the
basket bin
All of the observations were done from January to May 2015, involving some
students of Faculty of Veterinary Medicine, Universitas Gadjah Mada and some
rangers from Gunung Merapi National Park Bureau, Yogyakarta, Indonesia.

Results And Discussion
A. Monkey Groups
From our observation, we found that Telaga Muncar is occupied by 3
different groups of monkey. We called each group according to their usually coming
out, that are Mushola group (Group 1), Air Terjun group (Group 2), and Joglo
Trubus group (Group 3). The alpha male of Group 1 characterized with long hair at
the tip of the tail. Besides that, some members of Group 1 are showing special
characteristics such as adult male with short tail, its length only half of his body, one
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adult male torn in his right ear, and one sub adult female with green necklace. The
sub adult female with necklace is perhaps a former pet, which released by the owner
into Telaga Muncar.

Figure 1. Some members of Group 1 that showing special characteristic.

A is the alfa male; B and C adult male with short tail; D adult male with torned in his
right ear; E sub adult female with green necklace

Group 1 is the most often group we found during observations. From seven
times observations, we got the biggest number of the population is 105. Since the
group is living at the front of Telaga Muncar Park, the biggest population compare to
other population could be also caused by released monkeys from the people who
cannot longer keeping their monkeys. Usually, macaques in the tourist destination
like Telaga Muncar are showing aggressive behavior. Previous researcher
(Djuwantoko, 2008), reported that generally, monkeys in Kaliurang were aggressive
by intimidating and sometime they threatening the visitors as well.
According to Alikodra, (2002); Hadi et al., (2007), aggressiveness of monkey
is caused by aggression of their habitat by human activities. Decreasing monkey’s
habitat will increase the contact intensity between macaque and human. Based on our
observations, Groups 1 is living in a good conditions forest with enough vegetation.
The behavior distortion by foraging in the parking area and traditional market is
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probably cause by their changing on their dietary taste. The monkeys are tending to
eat more human dietaries than their natural diet. They are enjoy consuming rice,
meat, children’s snacks, cake and other human dietaries, even ice cream.
Group 2 is the monkey group, which usually come from Pronojiwo hill. Since
they always down from air terjun (water fall), we named Group 2 as Air Terjun
group. Groups 2 is compose of 66 members (the biggest number counted from 6
times observations), with a big alpha male characterized by cleft on his upper lip.
The other group member which characterizing Group 2 is an adult male, which
showing the tail bending in the middle of his tail.

Figure 2. Group2 is characterized by an alpha male with cleft on his upper lip (A),
and one adult male showing bending at the middle of his tail (B and C)
Group 2 was the most difficult group to observe. They only seen in the
morning, then disappear when Group 1 come out. This phenomenon is directing us to
hypothesize that in monkey, probably also has domination of one group to other
group. Groups 2 will make alarm call to warn other group members to leave when
Group 1 is coming to the same location. The interception area is surrounding the park
gate, near the ticket counter.
Group 3 is the monkey group that often found in the Joglo Trubus building, a
former restaurant that closed after 2010 eruption. Group 3 is usually foraging in the
forest and at the parking area where the visitor’s buses stop on there. However,
unlike other groups, Group 3 is not as aggressive as others, and we cannot decide yet
the reason of this behavior. One of the reasons probably is because their forest
habitat is containing more plants with better quality as a forest compare to other
groups habitat.
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During 3 months observation, we are still difficult to decide the alpha male of
Group 3. There are many adult males showing domination to each other. Fighting
among adult male is perhaps occurred frequently in this group if we look at the
wound in many adult male bodies. Group 3 is characterized by some members,
which showing special characteristics, such as one adult female with no tail, an adult
female with chain necklace, one adult male with one digit on his right hand bending
inside, and one adult male with scratch on his upper lip.

Figure 3. One fo an adult female with chain necklace found in the Group 3.

From 8 times observations on Group 3, we found the biggest number counted
is 98. Although Group 3 usually found near Joglo Trubus building, sometimes they
also migrate to the traditional market, but conflict with other groups is only observed
once, where one adult male from other group is too late to leave and attacked by
many males from Group 3 until suffering severe injuries. According to Soma et al.,
(2009), this phenomena is happen at the over-population habitat, where the
competition increase and the tension inter and intra groups are very high.

B. Monkey Behavior
To uncover behavior changing and the visitor’s perception on their
interaction with macaques, we were distributed 100 questionnares randomly to the
visitors. From 100 distributed questionnaires, we got back more than 90% answered
questionnaire. The complete data of the respondent is presented in the Tabel 1.
Tabel 1. The identity of the respondents
sex

age (th)

Profession
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L

P

10-25

26-40

>40

Student

emplyoyee

enterpren houseeur
wife
18
19

47 52 44
46
9
31
28
99
99
96
one sheet with no one sheet with no age 4 sheet with no information of the
sex identity
information
profession
Most of the visitors are realized that close interaction between humanmacaques is very risky, because many diseases are potential to transmit from monkey
to human, but 2/3rd of the respondent are never now that human also very potential
to transmits many diseases to monkey. Though most of the visitors come to
Kaliurang for enjoy the interaction with monkey, but most of them (66%) are agree if
the monkeys must be limited only inside the park, because they know (73%) that
monkeys that roaming to the tradisional market and parking area are danger.
Related with the intimidation behavior of the monkey, 18% of the
respondents have experience intimidated by the monkeys, but only 5% of them were
really teasing or have body contact experiences with monkeys. Respondents who lost
their belonging stealed by monkeys are 19%, and interestingly, most of the monkey
(78,94%) only grab the plastic bag (local people call as kresek). It’s happen because
all the food bought by visitors is always put within kresek by shop owners. By these
experiences, the monkey than become habituated with human dietary and leaving
their natural consumptions like fruits, seeds and leafs.
The important finding that might be having a big contribution to create
behavior disorder according to the questionnaires is feeding the monkey habit of the
visitors. They thought that feeding monkey is normal and only 23% of the
respondents know that feeding monkey is wrong. However, 91% of the respondents
agree that monkey is the most attracting event in Kaliurang, but must be placed in the
special areas within Telaga Muncar Park. Normally, Macaca fascicularis dietary is
make up from fruits, seeds, leaves, and sometimes small vertebrates like birds
(Carter, 2013).

Conclusion
Telaga Muncar, Kaliurang Yogyakarta is occupied by 269 monkeys, divided
into 3 groups. The behavior disorder observed are intimidating visitors and
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consuming human foods, but if the management can limiting the monkey only roam
in the special areas within Telaga Muncar Park, Kaliurang is still interesting for the
visitors.
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Abstract
One of the problems in utilization of land in mountain area is the exploitation
of slopes land that is sensitive to become land slides. For those reason, the feasibility
study of land utilization in Malang district was carried out. There are some methods
in this study and one of them is by conducting the land scoring. For this purpose,
there are three main parameters that must be measured i.e. the slope of the land,
rainfall intensity, and soil sensitivity for erosion. Results of these study show that the
majority of Malang area consist of mountain and 38.6% of them have high risk to
become land slides if in their utilization, land conservation aspects were not taken
into account. Unfortunately, the increasing of the people population was followed by
the increasing of the exploitation of these slope land. Those condition become worst
by loss of the vegetation that are very important for supporting land stability due to
the people activities. The carrying capacity of the land must be considered in their
utilization. Furthermore, those land exploitation without its appropriate land
conservation will result an environmental deterioration. One possibility of
conservation activities that can be promoted for those case are reforestation on the
slope lands with appropriate species vegetation, planting with ground covered plants
and the by considering of its contour for the land utilization.
Keywords : conservation, land scoring, slope land, utilization

Introduction
Malang Regency is one of regencies in East Java which has second largest
areas on Java after Banyuwangi Regency. Most of the area on Malang Regency is
mountainous. There are several mountain in Malang include Mount Arjuno, Mount
Kawi (2.651 m), Mount Bromo (2.392 m) and Mount Semeru (3.676 m). Along with
the increased number of population growth makes land use activities in Malang also
increased. Land use by the community should be adapted to the needs and carrying
capacity of the land. Increasing population and limited land area will result the
decreasing of carrying capacity and environmental capacity, both land, water, and air
(Aliati 2007).
According to Article 19, Article 22, and Article 25 of Law Number 26 Year
2007 on Spatial Planning, the Government should make the National Spatial Plan
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(RTRWN), the provincial government should make the Provincial Spatial Plan
(RTRWP), local government district should make the District Spatial Plan (RTRW
District), and the city local government should make Detailed Spatial Plan (RDTR),
taking into account the carrying capacity of the environment. Making the spatial plan
which does not consider the carrying capacity of the environment, can cause
environmental problems such as floods, landslides and drought.
One of the problems in land use activities, especially in mountainous areas
are slopes which landslide vulnerable. The loss of vegetation which effected in
supporting the stability of the soil as a result of human activities on it, is often the
main cause of landslides in the sloping area. If not accompanied by appropriate land
conservation, the level of environmental damage will also be getting severe. So it
needs to land conservation efforts by considering carrying capacity of the
environment in mountain areas.

Results and Discussion
Land and Land Use
According to FAO, the land is the physical environment includes soil,
climate, relief, hydrology, and vegetation which these factors affect the potential for
its use. Land use (land use) is defined as any form of human activity on the land in
order to meet the needs of both material and spiritual life (Arsyad 1989). One of the
factors that affect the way or pattern of land use is the physical state of the
environment. The physical state of the environment include climate, slope, altitude,
and the condition of rock on the surface.
The difference of nature and characteristics of the land determined by the
interaction of the components of existing resources in a land, so that land with
another one will be different, both in terms of space and time (Notohadiprawiro
1991). Therefore, the land actually has a dynamic nature that will always be
associated with human interests and purposes in line with changes in human
activities such as social change, politics, science, and technology. Perspective of land
between one location to another is different, especially in land use, even though the
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land may have the same characteristics. It is caused by a companion component from
different fields so that interaction is different (Notohadiprawiro 1992).
The scope of land resources covering all conditions, the nature, the processes,
characteristics, and phenomena of land that can be used to meet human needs
(Worosuprodjo 2005). Conditions of different land resources will determine the
potential of the land itself so that it will effect on the land use. The diversity of land
resources will be very complex in composition space and time so that the land
resources will always be dynamic. Therefore, the evaluation of land is necessary for
land resources can be inventory so that the potential of land resources can be
identified and utilized according to land ability.
Critical Land
Critical land is land whose use is not in accordance with the land capability
resulting in damage to the physical, chemical, biological and hydrological functions
that result in harm, socio-economic, agricultural production or for the settlement.
This can causing erosion and landslides occurred in the upstream as well as
sedimentation and flooding in downstream areas. Critical land is not able to be
effectively used for agricultural land, as the media regulator of the water system, or
as a natural protective environment (Zain 1998).
Soil Conservation
Soil conservation has wide and narrow meaning, which soil conservation in
its widest meaning is the placement of each plot in a way use according to the ability
of the soil and treat it in accordance with the conditions necessary to avoid damage to
the land. While conservation land in the narrow meaning is an effort to prevent
damage to the soil by erosion and improved damaged soil by erosion. Soil
conservation has a very close relationship with water conservation. Each treatment is
given on a plot of land will affect the water system at the place and in the
downstream areas.
Therefore, the conservation of soil and water conservation are two things so
closely interrelated; various soil conservation measures are also water conservation
measures. Water conservation in principle is the use of rainwater that falls to the
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ground to agriculture as efficiently as possible, and adjust the time of water flow in
order to avoid destructive floods and there is enough water during the dry season
(Arsyad 2006). Soil conservation efforts consisted of three methods:
1. Physical-Mechanical Methods. Physical-Mechanical Methods are attempts of land
preservation to reduce soil lost on agricultural land by mechanical ways.
Mechanical methods of soil conservation works by:
1. Slow the surface run-off
2. Collect and ditribute surface-run-off with undestructive force
3. Enlarge the absorption of water into the soil and improve soil aeration
4. Supply water for the plant
Some mechanical conservation methods proposed Arsyad as follows: 1)
tillage, 2) Contour cultivation, 3) ridges channel according to the contour, 4) terrace,
5) check dams, 6 ) reservoirs, sediment traps, dikes, and 7) improving drainage and
irrigation.
2. Chemical methods. A chemical method of soil conservation efforts using
chemical or chemically, either synthetic or natural chemicals. Arsyad (2000),
says that certain organic compounds can improve and enhance the stability of
soil aggregates, but the organic compound still too expensive to be used widely.
The chemical method is rarely used in soil conservation efforts.
3. Biological Methods / Vegetative. A vegetative method of soil conservation
efforts by planting with various types of plants. Vegetative methods used in the
conservation of soil include; 1) multiple cropping, 2) crop rotation, 3)
intercropping, 4) mulch and others.
Land Condition of Malang Regency
Malang has various slope from flat to steep. Most of Malang area is
mountainous and hilly areas and dominated by moderate slope until steep slopes
category.
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Table 1. Slope distribution in Malang Regency
Slope (%)

Criteria

Total Area (ha)

Precentage (%)

0-8

Flat

172.114,5

48,68

8-15

Moderate

44.869,66

12,7

15-25

Rather Steep

57.090,54

16,15

25-40

Steep

63.132,1

17,85

> 40

Extremely Steep

16.252,2

4,59

Source : Malang Regency in Figure 2014
Table 1 shows that 38,59% area of Malang Regency is an area with high
potential landslide (rather steep to extremely steep slope) if the utilization is not
considering aspect of soil and water conservation. It needs good implementation of
land use patterns and conservative to minimize erosion. Data of slope distribution
area in Malang Regency is very important to mapping the prone erosion area and can
used as basic to determining the steps to reduce soil erosion impact.
Land Scoring
There are several ways to assess the condition of the land you can do, one of
them by doing the scoring area. Scoring a land use three main factors, namely the
slope, rainfall intensity, and type of soil according to sensitivity to erosion. Results of
the scoring of land used to determine the utilization of the land. This concept is
according to Agriculture Ministerial Decree No. 837/Kpts/Um/II/1980 about the
criteria and procedures for establishing protected forest and reaffirmed by Indonesian
Presidential Decree No. 32/1990 about management of protected areas. Direction of
land use is determined based on the criteria and procedures for establishing protected
forest and production forest related to watershed characteristics that is slope, soil
type according to their sensitivity to erosion, daily rainfall average. Each factor is
shown in each unit of land to get scores macro figures used to define the direction of
the use of land as protected areas, buffer zones, cultivated areas or residential areas.
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Table 2. Slope classification
Slope (%)

Class

Score

0–8

Class 1

20

8 – 15
15 – 25
25 – 40
> 40

Class 2
Class 3
Class 4
Class 5

40
60
80
100

Table 3. Soil type classification
Class
Type of soil according to sensitivity of
erosion

Score

Class 1

Aluvial, Planosol, Grey Hidromorf, Laterik

15

Class 2

Latosol

30

Class 3

Forest Brown Soil, Mediteran Soil

45

Class 4

Andosol, Grumusol, Podsolik

60

Class 5

Regosol, Litosol, Organosol, Renzina

75

Table 4. Daily rainfall intensity classification
Class
Rainfall intensity (mm/day)

Score

Class 1

< 13,6

10

Class 2

13,6 – 20,7

20

Class 3

20,7 – 27,7

30

Class 4

27,7 – 34,8

40

Class 5

> 34,8

50

Protected Areas
A unit of land area designated as protected function if the total score ≥ 175 and
meet one or more of the following conditions:
•

Has a slope> 45%

•

Classification of land is very vulnerable to erosion and have the slopes> 15%

•

river border, at least 100 m on either side of the river flow

•

A protector of springs, which is 200 m from the center springs

•

Has an altitude of 2,000 meters above sea level
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•

Set by the government as a protected area with special consideration.

Buffer Zones
An area of land designated as a buffer function when the scores 125-175 and
meet the following general criteria:
•

The condition of the area enable to do cultivation economically

•

Convenient location economically developed as a buffer zone

•

not detrimental in terms of ecological / environmental

Annual Crop Cultivation Areas
Annual crop cultivation area is the area cultivated with annual crops such as
plantation crops. A unit of land that has a score of ≤ 124, suitable or should be
developed with an annual crop farming. The slope of the field for this function is
15% - 45%.
Seasonal Crop Areas
The area that has the function for crops/year cultivation, especially seasonal
crop area by criteria such as the establishment of annual crops cultivated area, but the
area is suitable developed with seasonal crops. In addition, the level of the
recommended slope is 0% - 15%.
Residential Areas
Residential area is the area that is used for housing, including economy
infrastructure. This includes residential areas are areas that meet the criteria of
cultivated area and is suitable for residential areas, as well as having a slope of 0% 8%.
Land Conservation Direction in Malang Regency
To sustain the land utilization and maintained its quality, land resources in
Malang Regency need to be managed conservatively. Land conservation in Malang
can be done in mountainous and hilly areas that have a fairly steep contours of the
land, because the region is very prone to soil erosion and causing landslides. Land
conservation efforts in Malang district must consider factors slope of the land and the
high rainfall there. Beside that considering Malang also has several natural
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attractions, Land conservation plan should be considering the value of aesthetic and
beauty. Here are some conservation efforts which can be do at Malang Regency:


Reforestation sloping lands to protect hydrological system.

The existence of the forest is very potential to increase the organic matter content
of the soil so that the soil fertility increases. Besides mulch are derived fallen leaf
litter which is also useful to cover ground in order to reduce the splash erosion
occurrence when it rains. Besides the existence of mulch also able to reduce the rate
and volume of runoff and increase infiltration. For Malang Regency where rainfall is
1500-2000 mm / year is very suitable for planting pine trees combined puspa or
agathis.


Planting sloping land with ground cover plants.

Plants that chosen as ground cover are generally type of legume seasonal crops
thats able to growing quickly, can improve soil characteristic, produce tubers, fruits,
and leaves. The higher intensity of ground cover plants in a field, will increase the
rate of infiltration in the land. Based on the growth rate, there are four types of
ground cover plants, that are: 1) low ground cover plants like Centrosema
(Centrosema pubescens), Pueraria (Pueraria javanica), and surly (Mucuna sp); 2)
cover crops were such lamtoro (Leucaena leucocephala), Gliricidia (Gliricidia
sepium); 3) high ground cover plants such as sengon (Albizia Falcataria); and 4)
shrub


Contour tillage

Contour tillage is any type of tillage which follows the contour lines to form
grooves and lines that contour soil pile and cut slopes. Grooves of this land will
inhibit the flow of water surface run-off and prevent erosion that can support
conservation in dry areas.
The main advantage is the contour tillage by inhibiting the formation of surface
run-off that enables the absorption of water and avoid soil transporting. Therefore, in
dry climates contour tillage is also very effective for conservation. According Arsyad
(1989), the manufacture of terrace serves to reduce the length of the slope and hold
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water, thus reducing the speed and the amount of surface run-off and allows
absorption by the soil, erosion can be reduced.

Conclusions
As the result of study about land condition at Malang Regency, we can
conclude that most areas of Malang Regency has high landslide risk. 38,59% area of
Malang Regency is an area with high potential landslide (rather steep to extremely
steep slope) if the utilization is not considering aspect of soil and water conservation.
It needs good implementation of land use patterns and conservative to minimize
erosion.
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Abstract
The effects of various diets on growth performance and survival rate of
juvenile Panulirus homarus were investigated. Ten Panulirus homarus with initial
average mean weight 2.98 ± 0.13 g were fed with different diets for six weeks
feeding period in 1 x 1 x 1 m (L x W x H) sea cages system with mix minced fish,
commercial shrimp pellet and formulated diet, respectively. The results showed that
the highest weight gain (%) and specific growth rate (SGR) were achieved by
Panulirus homarus fed mix minced fish, followed by formulated diet and
commercial shrimp pellet. Survival rate of Panulirus homarus fed mix minced fish,
commercial shrimp pellet and formulated diet were 90, 80 and 100%, respectively.
The present study indicate that mix minced fish is potential to be used for Panulirus
homarus feed in sea cages system.
Keywords: Growth, Panulirus homarus, diet, sea cages.

1. Introduction
Lobster is an important commercial marine species due to high price and
demand in domestic and world markets (Jeffs, 2010; Rogers et al., 2010). The
interest in lobster aquaculture has recently been reported increase in several countries
including Australia, Malaysia, the Philippines, Indonesia and Vietnam (Arcenal,
2004; Biusing and Lin, 2004; Jones, 2010).
Panulirus homarus is one species with considerable potential for aquaculture
development (Phillips and Matsuda, 2011). Panulirus homarus seed for aquaculture
are presently sourced from the wild because commercial-scale hatchery production is
not available. In Lombok, most of seed are caught as pueruli, and they are grown on
sea cages system. The most common lobster caught in Lombok are Panulirus
ornatus (ornate spiny lobster, locally known as mutiara lobster), Panulirus homarus
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(pasir lobster), Panulirus versicolor (bamboo lobster) and Panulirus longipes (batik
lobster) (Priyambodo and Safirin, 2008).
In aquaculture, feed is a major operating cost of the farming operation.
Lobster aquaculture usually use natural diet for feed (Williams, 2007). Trash fish
(Hoang et al., 2008; Tuan and Mao, 2008), mussels (Thomas et al., 2003; Johnston et
al., 2007) and crab (Gendron et al., 2001) are commonly used as a feed for lobster.
However, using natural feed is not suitable for lobster aquaculture due to insufficient
supplies (Tacon and Metian, 2008), and uneaten feed might lead of deterioration in
water quality.
Despite the potential lobster for aquaculture, there is no commercial pellet
successfully developed for Panulirus homarus. Therefore, development of
formulated diet for lobster aquaculture is one of priority. A number of studies have
been conducted to evaluate some practical diets based on nutritional approaches
including different protein sources (Perera et al., 2005; 2012), lipid sources (Ward
and Carter, 2009), carbohydrate sources (Radford et al., 2007; Simon, 2009; Simon
and Jeffs, 2011), dietary cholesterol (Irvin et al., 2010), apparent digestibility
coefficient of feed ingredients (Irvin and Williams, 2007), immunostimulants (Sang
and Fotedar, 2010) and carotenoid content (Barclay et al., 2006). However, the effect
of diets on growth performance of Panulirus homarus in sea cages system has not
been determined. Therefore, the aim of the present study was to evaluate the different
diets as a potential feed to be used in Panulirus homarus grow-out culture.

2. Methodology
Six weeks feeding trial were carried out in sea cage system in Teluk Kodek
bay, North Lombok, Indonesia. Panulirus homarus were obtained from a local farm
in Lombok, Indonesia. They were acclimatized to laboratory condition for one week
and fed a minced fish of mackerel tuna Euthynnus sp. At the beginning of
experiment, thirty Panulirus homarus with an initial average body weight 2.98 ±
0.13 g were distributed among three experiment cages (1 x 1 x 1 m ;L x W x H).
During feeding trial, Panulirus homarus were hand fed of experiment diet ad-libitum
twice a day in the morning and the afternoon. Each of three experiment diet was fed
to ten Panulirus homarus in each experiment cage in this study. Three experiment

147

diets were mix minced fish consists of mackerel tuna Euthynnus sp., trash fish, crab
and terrestrial snail; commercial shrimp pellet was IRAWAN produced by PT.
Central Proteinaprima, Tbk., consists of 30% crude protein, 5% crude lipid, 4%
crude fiber and 12% moisture; and formulated diet were made by mixture of 35%
minced of mackerel tuna Euthynnus sp., 35% trash fish and 30% commercial shrimp
pellet (IRAWAN). Commercial shrimp pellet and formulated diet were dry and moist
diets.
Salinity were monitored periodically. Water salinity during the experiment
ranged from 30 to 34‰. Panulirus homarus were individually weighed every two
weeks to monitor growth performance in each experiment cage. Growth
performances were measured in term of weight gain (WG), specific growth rate
(SGR) and survival rate (SR), and were calculated following equations:
WG (%) = 100 x (Wt – W0) / W0
SGR (% day-1) = 100 x [(ln Wt – ln W0)/t]
SR (%) = 100 x Nt / N0
Where Wo (g) is the initial mean body weight, Wt (g) is the final mean body weight, t
(day) is feeding period, Nt is number of turbo at the start of trial and N0 is number of
turbo at the end of trial.

3. Results and Discussion
The data for growth performance of Panulirus homarus in six weeks feeding
trial are presented in Table 1. The highest final weight, weight gain and SGR were
achieved by lobster fed mix minced fish, and the lowest growth performance showed
by Panulirus homarus fed commercial shrimp pellet. Growth performance of
Panulirus homarus fed formulated diet were a half than lobster fed mix minced fish,
but slightly higher than Panulirus homarus fed commercial shrimp pellet. No lobster
died during the experimental period in Panulirus homarus fed formulated diet. The
survival rate of Panulirus homarus fed mix minced fish, commercial shrimp pellet
and formulated diet were 80, 90 and 100%, respectively.
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Table 1. Growth performance of Panulirus homarus in sea cages system
Diets
Mix minced
fish
Commercial
shrimp
pellet
Formulated
diet

Weight gain SGR (% day1
(%)
)
112
1.79

Initial
weight (g)
3.00

Final
weight (g)
6.36

Survival
(%)
80

3.11

3.82

22.51

0.48

90

2.84

4.37

53.73

1.03

100

In the present study, natural feed was better in growth performance of
Panulirus homarus than pellet diets. This results is in line with the findings of Crear
et al. (2000) and Simon and James (2007) who reported that weight gain and specific
growth rate (SGR) of juvenile spiny lobster Jasus edrawdsii fed fresh mussels were
higher than lobster fed moist and dry pellet diets, respectively. The better growth
performance of lobster fed natural feed than formulated diet have also been found in
western rock lobster Panulirus cygnus (Johnston et al., 2007).
Simon and Jeffs (2008; 2011) reported that feed convertion ratio (FCR) spiny
lobster Jasus edwardsii fed fresh mussels was better compared to lobster fed
formulated diets, which indicate that fresh mussels feed are better utilized than pellet
diet. It might be one of the factors for higher growth performance of lobster feed
natural fed in comparison with formulated diet in the present study. The highest
specific enzyme activity of α-amylase and glycogen content were found in spiny
lobster Jasus edwardsii fed fresh mussel (Simon and Jeffs, 2011). The authors
indicate that glycogen from fresh mussels were utilized as an energy source for chitin
production used in carapace formation. This statement was also supported with the
data of number of moulting events. Radford et al. (2007) and Simon and Jeffs (2011)
found that number of molting events of Jasus edwardsii fed mussels were higher
than lobster fed formulated diets. The higher of moulting events of lobster when fed
with fresh mussels has also been reported by Thomas et al. (2003).
The poor growth performance of Panulirus homarus fed dry pellet diet in the
present study might be due to insufficient nutritional value to the lobster. The dry
pellet used in the present study was commercial shrimp pellet without any additional
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treatment to improve nutritional contents of the diet. Smith et al. (2005) reported that
tropical spiny lobster Panulirus ornatus grow well when fed high protein content,
with protein and protein to energy ratio contents in the diet were 60% and 29 mg kJ-1,
respectively. Smith et al. (2003) also reported that the optimal dietary lipid content
for juvenile Panulirus ornatus was about 10%. Johnston et al. (2003) reported that
dietary carbohydrate to lipid ratio in the formulated diets for optimal growth
performance of Jasus edwardsii were 27% carbohydrate and 13.5% lipid (2:1 ratio),
respectively.
Previous study with spiny lobster Panulirus edrawdsii have shown that poor
palatability caused reduce growth performance and feed consumption of lobster
when fed pellet diet (Simon and Jeffs, 2008). Low feed consumption also found in
Panulirus cygnus when fed with pellet diet (Johnston et al., 2007). Tolomei et al.
(2003) reported that reduce feed consumption of spiny lobster Jasus edrawdsii fed
pellet diet was due to leaching of chemoattractant compounds from the diet.
In order to improve growth performance of lobster fed pellet diet,
combination of dry pellet with fresh feed may provide a better nutritional profile for
growth of lobster. However, combination of minced fish and commercial shrimp
pellet in the present study could not improve growth performance of Panulirus
homarus compared to lobster fed mix minced fish only. Similar results have been
reported in western rock lobster Panulirus cygnus (Johnston et al., 2007). They found
that growth performance of lobster fed pellet diet supplemented with mussels were
slightly higher than lobster fed pellet diet, but lower than lobster fed fresh mussels
Mytilus edulis diet.
Survival rate of Panulirus homarus in the present study were more than 80%.
This finding is higher compared to survival rate of juvenile spiny lobster Jasus
edwardsii in sea-cages system for eight months feeding trial (Simon and James,
2007). Cannibalism of recently molted lobsters was observed to be the main cause of
mortality of spiny lobster Jasus edwardsii (Crear et al., 2000; Thomas et al., 2003).
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4. Conclusions and Implications
The results of the present study indicate that natural feed contain mix minced
of fish is the best feed for promoting better overall results in term of weight gain and
specific growth rate (SGR) of Panulirus homarus in sea cages system. However,
further studies are needed to develop formulated diet which meet nutritional
requirements for lobster.
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Abstract
Malaria remains a serious threat in Indonesia. Resistances of Plasmodium
falciparum to malaria drugs, like chloroquine, are one of the causes of malaria
incidence. Therefore, it is necessary to search a more effective malaria drug.
Artocarpus has been traditionally used for the treatment of malaria. Indonesia is
reported to have 30 species of Artocarpus genus from 50 species that exist in around
the world. Artocapus contais flavonoid that has some particularities ie prenylated on
C-3 and B ring oxygenated at C-4' or C-2', C-4' or C-2', C-4', C-5'. In addition
prenilated can also occur at C-6, C-8, and C-3'. Such patterns are very rare in other
plant considering the biosynthesis of flavonoids derived from a combination of
acetate malonate pathway and shikimic pathway. Some flavonoids with that
framework have an antimalarial activity. Antimalarial test against Plasmodium
falciparum strains 3D7 and K1 showed that prenilated in C8 improve antimalarial
activity of flavonoid compounds from Artocarpus. Scrining phytochemical against
the roots of Artocarpus odoratissimus indicate the presence of flavonoid. Based on
the chemotaxonomic flavonoids contained in the bark of A. odoratissimus must be
have the same pattern, so flavonoids of A. odoratissimus will be potentially for an
antimalarial.
Key words:
antimalarial.
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1. Introduction
One of plants family in tropical forests as a potential source of bioactive
chemicals is Moraceae. Moraceae family consists of 60 genera and 1400 species. The
main genus of Moraceae is Artocarpus. This genus consists of 50 species. 30 species
of this genus found in Indonesia (Jaret, 1960). Based on the literature, it is known
that a number of species of the genus Artocarpus produce prenylated phenolic
compound (Ahmad, 1998). The uniqueness of the structure of flavonoids on
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Artocarpus generate broad physiological effects as antimalarial (Widyawaruyanti,
2011; Boonphong et al., 2007), antioxidants (Tao, et al., 2013), antibacterial (Khan,
2003), antifungal (Jayasinghe, 2004), antiinflammatory (Lee, et al., 2013; Fang,
2008) and a tyrosinase inhibitor (Zheng, 2009).
Malaria is a tropical disease leading cause of death in developing countries.
Data from the WHO (World Health Organization) states that there are about 2.5
million people die from malaria each year. The dead victims are mainly children
under 5 years old (Andriani, 2014; Widyawaruyanti, 2011). Indonesia is still
considered at risk of malaria. Total cases of malaria in Indonesia about 15 million
people each year with a mortality rate of 30,000 people (Sutamihardja, et al., 2009).
Resistance of Plasmodium falciparum to malaria drugs that commonly used, as
chloroquine, is one of the causes of malaria incidence, so it is necessary to search
new effective malaria drugs.
One of species of genus Artocarpus that grow in West Nusa Tenggara
Barat is Artocarpus odoratisimus or terep (region name). The root of A. odoratisimus
has been used widely by people as a malaria traditional medicine. By considering the
unique structure of flavonoids from Artocarpus, it is necessary to do research on the
content of secondary metabolites from the root of A. odoratissimus as an
antimalarial.

2. Extraction, Isolation, Purification, and Structural determination
The method for making extracts consists of making powder, process of extraction,
solvent separation, and extract concentration. The dried Artocarpus was extracted by
maceration at room temperature for 24-72 hours with solvent. The extraction process
was repeated until the less colorful supernatant obtained. Solvent separation was
performed using a rotary evaporator. Extract concentrated was done in a water bath.
The obtained extract was underwent TLC (Thin Layer Chromatography)
treatment using various eluents. This stage was carried out to determine the chemical
components in the extract. Furthermore, the TLC chromatogram was used as a basis
for conducting separation/fractionation by vacuum liquid chromatography (VLC).
The main fractions obtained from the VLC were analyzed by TLC. The same spots
(Rf) fractions were pooled and analyzed again by TLC.
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Purification process on main factions was done repeatedly by varius
chromatography. TLC chromatogram is used to test the purity of an isolate, in which
the pure isolates must show a single stain on three different eluent systems.
The structures of pure isolates were determined by spectroscopic methods
consist of analysis UV-Vis, IR (infrared), 1H and

13

C NMR (Nuclear Magnetic

Resonances). Analysis of structure should be comprehensive of all existing data, to
avoid any error in the determination of the compound structure.
3. FLAVONOID FROM ARTOCARPUS
The content of secondary metabolites from Moraceae family has long been
studied and in recent years there are many research groups which examine secondary
metabolite of Artocarpus species (Nomura et al. 1998, Hakim et al. 1999,
Boonphong et al. 2007, and Widyawaruyanti et al. 2011). The researches have found
many secondary metabolites especially flavonoid.
The flavonoid compounds with activity as an antimalarial have been isolated
from Artocapus plants with a variety of frameworks such as flavanones,
prenylflavone, oxepinoflavone, pyranoflavone, and dihydrobenzoxanthone as below.
3.1 Flavanone
H3CO
HO

O

OCH3
OCH3

H3CO
HO

OH O

Artoindonesianin E

O

OCH3
OCH3

OH O

Heteroflavone C
Figure 1. Flavanone Coumpounds

Hakim et al. (2001) isolates artoindonesianin E from the stem bark of A.
champeden. Widyawaruyanti et al (2011) also succeeded to isolate a similar
compound that was heteroflavon C from the stem bark of A. champeden.
Heteroflavon C has a similar structure to artoindonesianin E. The difference is only
presence prenil at position C-8 in the heteroflavon C.
3.2 Prenylflavone
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Figure 2. Prenylflavone Coumpounds
Flavonoids are prenylated by isoprenoid. The prenylation is especially in C6
and C3 positions. Prenylated flavonoids are intermediate compounds for further
biosynthesis. Lin et al. (1995) isolated artocarpin from the root of A. heterophyllus.
Similar compound, cudraflavon C, was isolated by Boonphong et al. (2007) from
roots of A. altilis and prenylated flavonoid in position C3, artoindonesianin R and
artocarpon A, was isolated from the stem bark of A. champeden by Widyawaruyanti
(2011).
3.3 Oxepinoflavone
OH
H3CO

O
O
OH O

OH

Chaplashin
Figure 3. Oxepinoflavone Coumpound
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Oxepinoflavone framework is derived from 3-prenylflavone. Prenyl in C3
was oxidated with hydroxy group at C2' to form a heptagon ring. Widyawaruyanti et
al. (2011) succesfully isolated oxepinoflavone coupound, chaplashin, from stem bark
of A. champeden.
3.4 Pyranoflavone
Pyranoflavone formed by cyclization prenyl at C3 with hydroxyl at C2' to
forms a hexagon ring. Some piranoflavone compounds succesfully isolated from
stem bark of A. champeden (Widyawaruyanti, et al., 2011), heterofilin,
cycloheterofilin, artoindonesianin A-2, and from roots of A. altilis (Boonphong et al.,
2007), cycloartocarpin, morusin, cudraflavone B, and artonin E.
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Figure 4. Pyranoflavone Coumpounds

3.5 Dihydrobenzoxanthone
In dihydrobenzoxanthone C6' in ring B bound directly to the carbon of prenyl
to forms a ring hexagon. Dihydroxanthone compounds which have been isolated
from Artocarpus plants consist of cycloartobiloxanthone and artobiloxanthone from
roots of A. altilis (Boonphong et al., 2007), and artonin A and artocarpon B from
stem bark of A. champeden (Widyawaruyanti, et al., 2011).
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160

3.6 Antimalarial Activity
Antimalarial activity of flavonoid coumpounds from Artocarpus againt
Plasmodium falciparum strain 3D7 and strains K1 can be seen in Table 1.
Antimalarial activity test againt Plasmodium falciparum 3D7 showed heterofilin C
most active with IC50 0.0006 µg/mL and artoindonesianin E least active with IC50
26.2350 µg/mL. It is very interesting because both compounds are included in
flavanone group. The difference between the compounds is only presence prenil at
position C-8 in the heteroflavon C
Antimalarial test againts Plasmodium falciparum K1 showed morusin most
active with IC50 1.9 + 0.2 µg/mL and cycloartocarpin least active with IC50 4.3 + 0.7
µg/mL. This data is also interesting because both compounds are included in
piranoflavone group. The difference between the compounds is position of the piran
ring. Morusin have a piran ring from cyclization of prenil in position C7 with OH in
position C8, while cycloartocarpin have piran ring from cyclization prenil in C3 with
OH in position C2'.
Antimalarial data test againt Plasmodium falciparum strains 3D7 and K1
showed prenilated in C8 improve antimalarial activity of flavonoid compounds from
Artocarpus. In general flavonoids from Artocapus have some particularities ie
prenylated on the C-3 and B ring oxygenated at C-4' or C-2', C-4' or C-2', C-4', C-5'.
In addition prenilated can also occur at the C-6, C-8 and C-3'. Such patterns are very
rare in other plant considering the biosynthesis of flavonoids derived from a
combination of acetate malonate pathway and shikimic pathway.
Table 1. Antimalarial activities of flavonoid from Artocarpus (Widyawaruyanti,
et al., 2011; Boonphong et al., 2007)
No

Coupounds

Flavanone
1
Artoindonesianin E
2
Heteroflavone C
Prenyflavone
3
Artocarpin
4
Cudraflavon C

IC50 (µg/mL)
Strains 3D7
Strains K1
26.2350
0.0006
3.0 + 0.2
Not determined
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5
Artoindonesianin R
6
Artocarpon A
Oxepinoflavone
7
Chaplashin
Piranoflavone
8
Cycloartocarpin
9
Morusin
10
Cudraflavone B
11
Artonin E
12
Heterofilin
13
Cycloheterofilin
14
Artoindonesianin A-2
Dihydrobenzoxanthone
15
Cycloarthobiloxanthone
16
Arthobiloxanthone
17
Artonin A
18
Artocarpon B

0.5246
0.0066
3.5 + 0.4
4.3 + 0.7
1.9 + 0.2
2.2 + 0.3
2.8 + 0.3
0.0156
0.0830
0.4999
2.3 + 0.6
3.0 + 0.4
0.2800
0.0800

3.7 Artocarpus odoratissimus
A. odoratissimus known as terep in West Nusa Tenggara. The tree of A.
odoratissimus can reach a height of 50 m with a trunk diameter up to 2 m. Width
of leaves about 20-40 cm and length of 30-70 cm (Kennedy, 2014). Scattered in
the tropics and grows at an altitude of 600-650 m above sea level. The wood of A.
odoratissimus is used for household. A. odoratissimus can be seen in Figure 6.

Figure 6. A. odoratissimus
The roots of A. odoratissimus have been used extensively by people to treat
malaria. Scrining phytochemicals against the methanol extract of root of A.
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odoratissimus indicated the presence of flavonoids. A general description of
secondary metabolites from methanol extract of roots of A. odoratissimus can be
seen in Figure 7

Eluent = n-heksane : DCM (7 : 3)

Figure 7. TLC chromatogram of the methanol extract of roots of A. odoratissimus
Based on the chemotaxonomic it can be estimated that root of A. odoratissimus
contained the flavonoids with similar skeleton as some of the compounds described
above.

4. Conclusions and Implications
The skeleton of flavonoid from Artocarpus that active antimalarial activity
consists

of

flavanone

prenylflavone,

oxepinoflavone,

piranoflavone,

and

dihydrobenzoxanthone. Artocapus contais flavonoid that has some particularities ie
prenylated on the C-3 and B ring oxygenated at C-4" or C-2', C-4" or C-2', C-4', C-5'.
In addition prenilated can also occur at the C-6, C-8 and C-3'. Such patterns are very
rare in other plant considering the biosynthesis of flavonoids derived from a
combination of acetate malonate pathway and shikimic pathway. From the data of
antimalarial test againt Plasmodium falciparum strain 3D7 and K1 it seen that
position prenil C8 increased antimalarial activity of flavonoid from Artocarpus.
Based on the chemotaxonomic flavonoids contained in the bark of A. odoratissimus
must be have the same pattern, so flavonoids of A. odoratissimus will be potentially
for an antimalarial .
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Abstract
Tropical forests such as one in the District of Batu Kliang Utara, Central
Lombok Regency, are useful in terms of economic, environment, and social. Yet,
forest must be used in balance mix of the three aspects, to achieve sustainable
development. Management can be the key in achieving this purpose, and
management needs appropriate information, including the current condition and,
most importantly how the surrounding community perceive about the forest. This
paper reports on these two issues.
The study took place in the area of community forest (Hutan
Kemasyarakatan, HKm) of Aik Berik, and covered four villages of Karang Sidemen,
Lantan, Aik Berik, dan Setiling, (in the district of Batukliang Utara, Central Lombok
Regency). There were 200 persons (2.5 % of the population of the four villages)
were sampled for structured interviews, and 40 key informants were in-depth
interviewed. The 200 community members consisted of 160 persons of HKm farmers
and 40 persons who are not HKm farmers, while the 40 informants are those of
governments (of regency, district, and villages), Non Government Organizations
(NGOs), and private businesses. Collected data were analyzed descriptively.
Results of this study revealed that respondents and informants perceived that
the environment, including the forest, scenery, water resource, and fauna, were
improving in this last decade. Maintaining and improving this condition requires that
forest must be managed by the country, but by permitting some forest products to be
utilized by community, with cautious of tight control in maintaining ecosystem
balance to support the live of the community. It is also reported here that forest
degradation occurring now days was caused by illegal logging and so forth. Forest
management requires certain institution, who are able to avoid direct and indirect
degradation of the forest.
Keywords: Tropical Forest, Community Forest, Community Perception, Forest
Management, Central Lombok

1. Introduction
Indonesia is situated in tropical areas at which rainfalls are high.

The

rainfalls are then caught naturally in many locations and become springs. However,
recent forest degradation causes decreased amount of water available for many uses
(Bell 2000; Hamilton, Rai et al. 2000). Some of springs dried, for example in
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Lombok (Arsyad 2005; Transform, Department of Forestry et al. 2005).

This

condition is weakened by the increased population as well as increased per capita
water consumption.
Forests are perceived as serving several functions in terms of economic,
social, and environment. These three functions must be utilized in such way that is
balance and for the purpose of sustainable development. Put it in another way, forest
should provide economic benefit, yet this benefit should not in long term cause harm
for the environment and be acceptable for the community (Maikhuri, Senwal et al.
1997; Bontkes and van Keulen 2003). To maintain forest having useful for the
several aspects then proper management is required. Proper management needs
accurate information, and therefore forest condition need to be monitor from time to
time.
Furthermore, Indonesia produces glass house gas emission at the third highest
in the world.

This large gas emission relates to forest deforestation and land

degradation. On the other hand, Indonesia has very large area of forest (Sunderlin,
Angelsen et al. 2001) . Thus, forest degradation in Indonesia can substantially
contribute to global warming, a concern of most people worldwide.
Indonesia’s forest condition improvement is foreseen very important. There
have been many efforts for improving global environment, one of which is
improving forest condition in Indonesia.

Indonesian government has been

collaborating with several parties who care with forest conservation, such as the
governments of United States, Korea Republic, etc.
One of important aspects in forest management is the human(Arsyad 2005;
Asdak 2005; Djuharsa and Mulyadin 2005). In this concern, human perception on
forest is important to consider in forest management. The human or community can
relate or be in touch directly or indirectly to forest, and therefore they will have
certain perception about the forest. This paper reports on conditions of the forest of
the district of Batu Kliang Utara, Central Lombok Regency, as well as perception of
the people surrounding the forest.
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2. Methodology
This study was carried in the forest community (Hutan Kemasayaratan,
HKm) Aik Berik. Locations of research included the villages of Karang Sidemen,
Lantan, Aik Berik, and Setiling, in the district of Batukliang Utara, the regency of
Central Lombok.

Research respondents are community in those locations, and

virtually all respondent are farmers, either community farmers (HKm farmers) or non
HKm farmers.

Total respondents were 200 persons (2.5% of the household

population in the four researched villages), and these were proportionally distributed
in the four mentioned villages (Table 1). The number of Hkm farmers (160 persons)
was more than the number of non Hkm farmers (40 farmers), and this group
distribution was justified on the ground that Hkm communities are those who have
direct contact with the forest, so more insightful forest perceptions can be gained for
more appropriate management than outsiders’ perceptions.
Table 1. Population and sample distribution in village in the District of Batu Kliang
Utara
Village
Population
Total
Hkm
Respondent (person)
(Person)
Household Household
Hkm
Non Hkm
Karang
5.383
6.135
741
38
9
Sidemen
Lantan
4.617
1.442
520
32
8
Aik Berik
6.634
2.051
1.100
47
12
Setiling
6.135
1.774
426
43
11
Total
22.769
6.926
2.787
160
40
Source: BPS Lombok Tengah (2012), excluding the respondents
This study collected data through three methods, including structured
interviews, in-depth interviews, and secondary data collection (Cooper and Schindler
2003; Babbie 2004; Sjah 2011). 160 Hkm farmers and 40 non Hkm farmers were
interviewed in structured designed questionnaires. In addition, interviews were also
conducted to 40 key informants from governments (of regency, district, and
villages), non government organizations (NGOs), and private enterprises. This study
also collected supplementary data from related offices through secondary data
collection method. Collected data were analyzed in accordance with the need to gain
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descriptions and understandings about topics under investigation, and the analyses
included descriptive analysis, such as percentage, means, and so forth (Moore 2000).

3. Results and Discussions
Results presented here are started with introduction to the location and
respondent characteristic.

This information is important for understanding the

situation and why people perceive the forest in the way in descriptions that are
reported. This followed by presentation of the current condition of the forest, and
finally perceptions of the forest community to the forest of Batu Kliang Utara.
Location description
Batu Kliang Utara is a district in Central Lombok, and located in the northern
part of the regency (Figure 1). The district has high proportion of forest (tropical
forest). There are many kinds of perennial and seasonal plants that grow in the
location. The wide forest coverage and many kinds of flora bring this location to
attention to become an area that need protection or conservation, and has been
managed in the form of forest community (HKm). The essential of this type of forest
in that community are allowed to grow several crops of their own choices for their
own uses {well known as Non Timber Forest Products (NTFPs) or Hasil Hutan
Bukan Kayu (HHBK)}, while they are mandated to conserve the forest (i.e. not to
harvest timbers).

Characteristics of Respondents
Respondents of this research are 160 farmers who participate in the program
of the program of so called forest community (Hutan Kemasyarakatan, HKm), and
40 farmers who do not participate. The family size of the respondents are 4 persons
(usually a couple with two children). On average, the respondents aged about 45
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years, with 15 years of farming experience (for HKm farmers) and 22 years (for non
Hkm farmers). They have low education, averaging 4 years (Grade 4 of elementary
school). The characteristics of HKm and non HKm are similar in terms of family
size, age, and education. Farming experience of HKm farmers are shorter than non
HKm farmers (Table 2).
Table 2. Characteristicts k of respondents
Item
Family size (person)
Age (years)
Education (year)
Farming experience (year)

HKm farmers
3.7
45.0
4.5
15.1

Non HKm farmers
3.6
44.8
4.2
22.4

HKm and non HKm farmers have similar jobs, both in main and secondary
jobs (Table 3 and 4). Their jobs are farming, laboring (on farm or on building,
trading, raising animal, and providing services of several kinds). Farming is a job of
all HKm farmers, and is a job of majority of non HKm farmers, thus is important job
for almost all the community around the forest area.

However, alternative or

additional jobs need is also important, e.g. running trading or business, and this
appears to be promising given there is only about 7% of the respondents who do this
while the area has a potential in providing several kinds of raw or processed products
of the forest. This relatively new business activity needs intervention, to improve
their business capacity.
Table 3. Distribution of respondents by main jobs
Name of job
Farmer
Labor
Trader
Livestock raiser
Teacher
Village officer
Building professional
Driver
Total

HKm farmers
N
126
15
11
6
1
1
0
0
160

%
79
9
6
4
1
1
0
0
100

Non HKm farmers
N
%
24
60
9
22
3
8
0
0
0
0
0
0
3
8
1
2
40
100
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Table 4. Distribution of respondents by secondary jobs
Name of job

HKm farmers
Non HKm farmers
N
%
N
%
Farmer
35
22
3
8
Labor
14
9
9
22
Trader
8
5
2
5
Livestock raiser
7
4
0
0
Transportation
2
0
0
provider
3
Teacher
3
2
0
0
Building
1
0
0
professional
2
Casual worker
2
1
0
0
Driver
1
1
0
0
Total
75
47
16
40
Respondents possessed several assets that are important for maintaining their
living, they are mainly land and livestock. Land includes forest, wet cropping land,
garden, and house yard. All HKm farmers have forest land (as the consequence of
having HKm farmer selection), while non HKm farmers posses no forest but have
other types of land as the case of HKm farmers, and in general the possession is of
low size. In addition, several respondents have livestock which is also limited (Table
5).
Table 5. Respondents asset possession
Type of
HKm farmer
asset
N
%
Volume
Forest land
160
100
0.40 ha
West
21
13
0.27 ha
cropping
land
Garden
22
14
0.42 ha
Yard
105
66
4 are
Chicken
20
13
4 head
Duck
3
2
8 head
Cattle
0
0
0
Goat
0
0
0
Machinery
0
0
0
2
Note: ‘are’ is a size of 100 m

Non HKm farmer
N
%
Volume
0
0
0
18
45
0.14 ha

0
7
0
0
15
1
1

0
18
0
0
38
3
3

0
10 are
0
0
1 head
1 head
1unit
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Respondents’ evaluation on environment
Respondents expressed their perceptions on changes on environment that
occurred within last 10 years, and changes were expressed in improve, constant, or
decrease. The environment is referred to forest, scenery, water resource, and fauna.
HKm and non HKm respondents revealed different results (Table 6a and b).
Majority of respondents (more than 50%) stated that the conditions of forest,
scenery, and fauna have been increasing in the last 10 years.

Similarly, water

condition is thought to be improving bay 43% HKm farmers and 33% non HKm
farmers. If this evaluation result is true, then this is a happy condition, and this can
be an indicator of successful forest and environment development.
On the other hand, the number of respondents who considered deterioration
condition is relatively small, i.e. about 30 % or less. An aspect of environment that
is considered most degrading in the last decade is water resource, and an aspect
considered least degrading is scenery.

Stronger image of water degradation is

expressed by key informants (more than half proportion of the informants stated so in
Table 6c). This different image may be related to their residents, where some key
informants reside relatively far from the forest area and experience water lacking in
their home places, while respondents (HKm and non HKm) reside within or around
the forest and experience relatively abundance of water in their daily life.
Table 6a. Result of evaluation on environment changes in the last 10 years (by HKm
farmers)
Environment

Forest
Scenery
Water
resource
Fauna

Improving
N
%
123
78
123
77
68
43

Change
No change
N
%
10
6
22
14
40
25

Decreasing
N
%
25
16
40
9
52
32

86

52

21

54

33

13
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Table 6b. Result of evaluation on environment changes in the last 10 years (by non
HKm farmers)
Environment

Forest
Scenery
Water
resource
Fauna

Improving
N
%
29
73
30
75
13
33

Change
Improving
N
%
6
15
7
18
16
40

Improving
N
%
5
12
3
7
11
27

21

15

4

53

37

10

Table 6c. Result of evaluation on environment changes in the last 10 years (by key
informants)
Environment

Forest
Scenery
Water
resource
Fauna

Improving
N
%
28
70
18
45
14
35

Change
Improving
N
%
3
8
14
35
5
13

Improving
N
%
9
22
8
20
21
52

15

10

15

38

25

38

Achieving better forest requires forest management by country according to
rules or regulations that support public interest.

However, understanding about

public interest varies. The survey indicated that about 40% of farmers (HKm and
non HKm) could not give meaning to the term (Table 7). Another 60 % could do,
yet varied. One of the meanings given was that public interest is an interest of
community of local, national, or international. In particular relation to forest, public
interest is prioritized to local community who live around the forest. Farer
community is considered as having less interest, despite they still are part of the
public.
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Table 7. Meaning of Public Interest According to Respondent
Understanding

HKm farmer

Do not know
Customary community led by a figure who gets
appointed local custom ceremony
Local community who live at around forest area
Local community who live at around forest area
and community who live in West Nusa
Tenggara Province
Local and national community
Local, national, and international community

Non HKm
farmer
N
%
16
40

N
57

%
36

3
31

2
19

0
2

0
5

26
13
30

16
8
19

13
7
2

33
18
5

Due to forest as public interest then forest need to be possessed and managed
by the country to ensure its conservation.

This appears to be understood by

respondents as apparent from reasons in forest management. The most mentioned
reason was that forest relates to living of people in general (public). Other reasons,
such as vital resource and income source are less mentioned, i.e. less than 10%
(Table 8).
Table 8. Reason for forest to be managed by country and with conservation principle
Reason

Do not know
Forest relates to life of people in general
Forest is a vital source, yet is vulnerable to
degradation
Forest in a source of income for surrounding
community

HKm farmer
N
48
88
10

%
30
55
6

13

8

Non HKm
farmer
N
%
7
18
24
60
4
10
4

10

Although requires to be managed by country, some forest products
considered important can be utilized by community or public. Table 9 shows that
forest products which can be utilized are those of non timber products, but timber
products can be utilized only for fire wood. This is only mentioned by 2% HKm
farmers and 0% by non HKm farmers. Most mentioned forest products that can be
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utilized are of food crops, fruits, and herbs (mentioned by 67% HKm farmers and
85% by non Hkm farmers). Second most mentioned forest products that can be
utilized are water resource. In daily life, water is indeed needed and thus community
has a right to use, including water from the forest.
Table 9. Important forest products that may be utilized by community
Type of forest product

HKm farmer

Food crops, fruits, and herbs
Fire wood
Water resource
Tourism resource
Others

N
125
7
43
7
3

%
78
4
27
4
2

Non HKm
farmer
N
%
35
88
1
3
6
15
0
0
0
0

The question of what good forest is was answered as forest that have many
big trees with lots of leaves. This is a dominant understanding with 83% HKm
farmers and 73% non HKm farmers (Table 10). That condition is good for the forest
because in such condition forest can conserve water and provide oxygen (fresh air).
Some other respondents stated good forest as one that is dense with trees regardless
of tree size, and as one having large area.
Table 10. Understanding of good forest
Understanding

HKm farmer

Non HKm
farmer
N
%
N
%
Do not know
11
7
4
10
Lots of big trees with lots of leaves
133
83
29
73
Large
4
3
4
10
Dense with plants, although small
12
7
3
7
Is Pastoral for high number of livestock
0
0
0
0
Whether the current forest in this area is good or bad was answered in the
survey, and answers were good or very good (Table 11). 78% of HKm farmers and
88% of non HKm farmers perceived that current forest as very good and large. This
condition was indicated by dense population. The table also shows a small number
of respondents who perceived the current forest as less than good (or degraded).
Table 11. Perception on The Forest Condition
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Perception

HKm farmer
N
125
30
4

%
78
30
4

Non HKm
farmer
N
%
35
88

Key
Informant
N
%
2
5
12
30
16
40
8
20

Very good and large
Good, but get smaller
Fairly good, but still large
1
2
Less than good and smallt
0
0
Degraded, but large luas
1
2
Degraded and small
2
5
2
Note: Underlined words are term specifically mentioned by key informants

5

Key informants reported that current forest is perceived differently but can be
categorized as ‘good’ (Table 11). Majority of key informants (40%) stated that the
current forest is ‘fairly good’, and this is followed by the category of ‘good’ (30%),
‘less than good’ (20%), and the remaining proportion is distributed exactly equal to
5% to ‘very good’ and ‘degraded’. Reasons for each category varied and there were
several suggestions for each condition to improve the forest current condition.
Forest function
Virtually all respondents (HKm and non HKm farmers) stated that the current
forest function as protected forest and production forest (Table 12). The knowledge
of forest as protected forest can imply positively for the forest conservation.
However, there were also frequent reports that few persons were attempted to make
of protected forest illegally or unwisely and therefore forest watching is required
regularly.
Table 12. Knowledge of forest type
Forest type
Protected forest
Production forest
Conservation forest
Hunting field
Protected and conserved forest

HKM farmers
N
%
133
83
19
12
1
1
0
0
7
4

Non HKm farmer
N
%
34
85
6
15
0
0
0
0
0
0

Can protected forest be used? Almost all respondents agree to use the
protected forest particularly because of government license provided by the
government in the form of community forest (HKm), while several other reasons
were unclear or reluctant to be mentioned. Furthermore, almost 100% key informants
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are in opinion that all types of forest can be utilized, including production forest,
limited forest production, community forest, conservation forest, industry plant
forest, and protected forest. However, types of uses must be in principles of wisdom
and be appropriated with type of the forest.
The use of forest must be wise for all things, including for water, timber
products, non timber products, environmental service, and so on. Unwise use of
forest will destroy the forest and bring loss to all directly or directly, as stated by
nearly all respondents (HKm or non HKm).

Losses from forest destruction or

degradation mentioned by farmer respondents (HKm and non HKm) and key
informants are listed in Table 13. The main losses are reduced water supply and lack
of comfort (lack of fresh air and increased temperature). The mentioned losses from
forest degradation are in accordance with benefits gained when good forest condition
is maintained or conserved. The good forest will ensure water supply, sustain the
environment, many more subsequent benefits. From identified losses from bad forest
and benefits from good forest, come suggestions to improve the forest. Improving
the forest requires many activities related not only to forestry technology but also to
the aspect of management by person or institution.

Some of these include

reboisation (forest greening), involving many stakeholders such as community,
government, other related parties.
Table 13. Reasons related losses from degraded forest
Type of loss

Reduced water supply
Reduced comfort (un-fresh air, high
temperature)
Flood
Reduced tourist visit
Forest bushfire
Decreased income
Natural disaster (flood, erosion, land
slide)
Reduced natural resources (flora,
fauna, water)

HKm farmer
N
141
60
37
1
3

%
88
38
23
1
2

Non HKm
farmer
N
%
35
88
18
45
13
1
2

Key
Informant
N
%
28
70
14
35

33
3
5
10
24

25
60

2
5
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Threatened human life
Required reboisation
Disturbed ecosystem

5
1
8

13
3
20

The main causes of forest degradation are illegal logging (mentioned at least
by 70% respondents or key informants), and other illegal activities such as illegal
land uses for plants or livestock (Table 14). Logical consequence for this is to
improve forest control.

Apparently, there is insufficient capacity to do the

controlling and therefore will need more in the future, while also consider
intervening with regulation and its enforcement.
Table 14. Factors causing forest degradation
Cause

Do not know
Use of fire
Illegal logging
Illegal livestock pastoral
Illegal land cultivation
Leave cutting for livestock feed
Surface erosion from water run off
Nature
Human
Lack of regulation
Shift land use
Weak law enforcement
Lack of controlling
Economic interest
Lack of supervision

HKm
farmer
N
%
16
10
1
1
94
59
28
18
24
15
7
4
3
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Non HKm
farmer
N
%
9
23
1
3
28
70
1
3
3
8
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Key
informant
N
%
0
0
0
0
29
73
3
8
5
13
0
0
0
0
7
18
7
18
7
18
4
10
2
5
4
10
3
8
1
3

4. Conclusion and Recommendation
This study concludes that respondents are characterized by average family
size of 4 persons, age of 45 years, farming experience of 15 years (for HKm farmers)
and 22 years (for non HKm farmers), educated to year 4, work in agricultural sector,
with main asset of land. HKm and non Hkm farmers and key informants provided
their evaluation that in general in the last 10 years there has been improving
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environment in Batu Kliang Utara, and these include improvement on forest,
scenery, water resource, and fauna. Maintaining and improving this condition will
need a management to be run by the country, and by allowing use of some products
particularly those that related to many people’s life. However, the use must be in
control to maintain balance ecosystem and forest supporting capacity to avoid loss to
community as a whole. The main causes of forest degradation are illegal uses such
illegal logging and so forth. Avoiding forest degradation will require integrated
activities involving many stakeholders.
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Abstract
The increasing of society requirements on fossil fuels to support their activities
is not balanced with the availability. Thus, it’s necessary to look for the alternative
fuel which is the overflow sources in world. One is bioethanol. Bioethanol or
ethanol is the derivative of alcohol which is a biochemical liquid produced from the
hydrolysis process of carbohydrate to glucose then fermented by microorganism.
Has done research to make bioethanol from the waste of tofu with the optimation of
the fermentation perocess. The optimum type of yeast variation was the baker’s
yeast , on the time variation, the optimum time was 7 days, on pH variation in pH
4,5. And the last was the variation of yeast level, the optimum yeast level was 1,5
gram yeast.
Keywords: Waste Tofu, Bioethanol, Optimation of The Fermentation Process.

1. Introduction
Background
Indonesia's abundant wealth of resources Including microorganisms, it is
possible to use ethanol, the roomates until now has not yet developed (Endah RD, et
al, 2007). One alternative raw materials for bioethanol production are still not getting
attention is the use of waste. Due to environmental problems that need serious
attention is the handling of waste. Small Business Waste Management Data shows
that most of the food industry in Java; such as industrial tofu, tempeh, crackers,
tapioca, and fish processing; solid waste and melting discharged into the
environment, such as sewers and rivers. One alternative raw materials-based waste is
industrial waste out.Waste out covering pulp Obtained from the soybean slurry
separation. Dregs at the idea still contains starch / carbohydrate the roomates is quite
high at 67.5 grams / 100 grams of material, so that they can be reused as raw material
for the manufacture of bioethanol (Haryasyah, Catherine, 2009).
Aimed Research
a. To Determine Whether the waste out can be used as raw material for
making
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bioethanol.
b. To Determine the optimum conditions on the variation of fermentation.
c. To find out what the optimal levels of ethanol produced variations optimum
fermentation conditions on the manufacture of bioethanol from tofu waste

2. Research Methods
In this research, optimization of bioethanol production involves the use of
variations in the type of yeast, fermentation time, pH and concentration of yeast
Hydrolysis.Process
500 grams of tofu waste is added with 400 ml of distilled water. Hydrochloric acid is
then added to a solution of 400 ml of 5%. Incorporate the solution into the
erlenmayer and heated to a temperature of 100ºC for 1 hour.
Hydrolysis..Process..Variation..Yeast
400 grams of tofu waste is added with 250 ml of distilled water. Hydrochloric acid is
then added to a solution of 250 ml of 5%. Incorporate the solution into the
erlenmayer

and

heated

to.a.temperature.of.100ºC.for.1.hour.

Fermentation..Process
Fermentation medium is added to the starter / seeds, then fermented at room
temperature for 7 days (for the time variations are fermented fermentation time of 1;
3; 5; 7 and 9 days).

B
A
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C

Figure 2. (a) Cocentrat tofu waste (b) Fermentation (c) Ethanol

RESULTS AND DISCUSSION

Figure 3. (a) Effect of fermentation time variation
variations

(c).Effect.of.yeast.levels

(b) Effect of pH levels
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Figure 4.GCMS results distillate ethanol
From the results above it can be seen that the highest peak is methanol with a
retention time of 1.388 with a total area of 54.65%, which was detected in advance,
this is because the smaller molecular size. While ethanol is detected with a retention
time peaks at 1,466 with a total area of 45.35%. Judging from the area can be said
that the levels of methanol in sanpel greater than ethanol.

CONCLUSION
a. Bioethanol can be made from waste know as the raw material through the
hydrolysis process, fermentation and purification by distillation
b. The optimum conditions for each variation of this experiment performed on
each of which is by using baker's yeast 'fermentation time for 7 days, setting
pH 4.5 and
using baker's yeast concentration of 1.5 grams.
c. On variations of yeast, yeast breads produce ethanol content of 56.8%, the
optimum time produce ethanol content of 56.8%, in the optimum pH to
produce ethanol for
62.7% and the optimum levels of yeast to produce ethanol content of 59.5%.
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Abstract
The aimof this research waselucidate the basic histological features of
regeneration process on second degree skin burn inrats (Rattus norvegicus) induced
by stem cells conditioned medium (SCCM). The research used six female rats which
was adapted for 24 hours in the laboratory before used. Under the influence of 2 cc
single dose ketamine, each of sample wounded with 7 mm in diameter of heated
metal on the left side of body as treatment subject (treated with cream contains 1 cc
SCCM) and on the right side as control subject (treated with povidone iodine). The
diameter of wound shrinking was recorded daily. Every three days untilthe day of
nine, two rats were euthanized to evaluate its skin tissues regeneration. The skin
samples are cut and fixed in Bouin’s solution for 24 hours, processed and stained
with Hematoxylin Eosin (HE). The results showed that SCCMincrease the
regeneration process of skin burns by decreaseinflammation phase, and accelerate
fibroplasia andmaturation phases.
Keywords: skin, burns, regeneration, mesenchymal, stem cell conditioned medium

Introduction
Burn wound is one of a high-risked injury. Due to nonhealing chronical injury that
can be resulted from it and in a worse condition it can causing complication to
visceral organs which can result to death (Niessen et al, 1999). It was reported that
there are 5 to 7 millions of burn wound cases in the United States, where 50 percents
of them could not be healed with common treatments (Maxson et al, 2011). Statistics
from the World Health Organisation (WHO) has estimated over 300,000 people die
caused by skin injury yearly, with the highest death documented in South-East Asian
countries (Mock, 2007).
Burn wound also create another problem after healing, which is known as scar. Scar
is one pathway of survival of the body to overcome an injury where regeneration can
not be done. Unfortunately, the ability of vertebrates to do regeneration is very
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limited. The formation of scar becomes major healing process of vertebrates in
almost part of the body, including the skin (Hardy, 1989).
Stem cell technology is one part of regenerative medicine which aims to support the
body in creating a new functional tissue to replacing damaged tissue (Li et al, 2011).
Stem cells can be made from embryo (embryonic stem cells) and from the specific
parts of matured individual where it’s still containing the stem cells (non-embryonic
stem cells). Non-embryonic stem cellsare devided into two types based on the kind
of cells precursor, hematopoietic stem cells (Li et al, 2011) and mesenchymal stem
cells (Farbod et al., 2010).
It was well known that stem cells secreting a multitude of signals including growth
factors, chemokines and cytokines (Chen et al., 2008) and the presence of growth
factors, chemokines and cytokines can be traced in the stem cell conditioned medium
(SCCM) or medium harvested from cultured stem cells (Shohara et al, 2012). Since
it has been reported that the complex process of wound healing is executed and
regulated by an equally complex signalling network involving numerous growth
factors, cytokines and chemokines, so the presence of those moleculesin the SCCM
raise the possibility of using SCCM to heal burns (Pukanaet al, 2013).
The aims of the present study is to histologically examine the topical application of
mesenchymal stem cell conditioned medium on burn healing of rat (Rattus
norvegicus) skins. The results of the research will reinforce the assumption on the
use of mesenchymal SCCM for the treatment of skin burn wound.

Materials and Methods
Nine female white rats (Rattus norvegicus) were used in this research. Under the
influence of 0.2 cc single dose ketamine, at the right and left sides of the back rat
skin near their neck was burned by using 7 mm in diameter of heated metal.
The skin wound then, treated with cream contains 1 cc mesenchymal SCCM (10
gr cream base + 1 cc mesenchymal SCCM) on the left side and povidone iodine on
the right side, twice a day. They are provided with food and drink ad libitum, and
their wounds were observated and measured daily.
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Each three days to the day of nine, two rats were euthanized and their skin
wound samples were cut and fixated with Bouin’s solution for 24 hours, and then
replaced to 70% of alcohol solution. Furthermore, each sample was processed,
stained with Hematoxylin Eosin (HE) and observed with light microscope.

Results and Discussion
Wound healing is the process of tissue repair involving the tissue response to
injury of burn (Falanga et al., 1988). It is a series of biologic events that begin as
hemostasis but then involve an inflammatory response, the formation of connective
tissue, the covering of the wound with epithelium, and the remodeling of the wound.
Wound healing of skin burn, therefore, is divided into three phases: (1)
inflammation, (2) fibroplasia, and (3) maturation (Edington, 1992).
As indicated by figure 1, the regeneration process of rat skin burn was faster in
the treatment group of mesenchymal SCCM compared with control group of
povidone iodine. At the day of 3, the treatment group of me senchymal SCCM
showed the features at fibroplasia phase of wound healing as indicated by the
increasing of collagen fibers contents (Fig 1A), otherwise the control group of
povidone iodine still in the first phase of wound healing, inflammation phase (Fig
1D). When tissues are injured, circulating blood comes into contact with collagen
and other tissue factors that initiate the hemostatic response. Initially there is
vasoconstriction to control hemorrhage within the wound space (Steed, 1992).
At the day of 6, the treatment group of mesenchymal SCCM showed the features
at the end of fibroplasia phase of wound healing as indicated by the presence of
angiogenesis process (Fig 1B), but the control group of povidone iodine still in the
inflammation phase (Fig 1E). The next phase of wound healing is fibroplasia. The
process of fibroplasia begins as the number of macrophages and fibroblasts increases
in the wound, while the number of neutrophils decreases. This results in the process
of matrix formation, including collagen synthesis. Fibroblasts migrate into the wound
and replicate in response to mediators released during inflammation. At the same
time, the process of angiogenesis begins. At this point, the inflammatory response
ends, as inflammatory mediators are no longer produced and mediators already
present are inactivated (Davidson, 1995).
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Figure 1. Histological regeneration of rat (rattus norvegicus) skin burns induced
mesenchymal SCCM and povidone iodine (HE; 52x). 1A and 1B shows the mesenchymal
SCCM group at fibroplasia phase as indicated by the increasing of collagen fibers contents
(arrows) and povidone iodine group at inflammation phase (arrows) at the day of 3,
respectively. At the day of 6, figure 1B and 1E shows the mesenchymal SCCM rats already
move to the end fibroplasia phase of wound healing as indicated by the presence of
angiogenesis process (arrows), since the povidone iodine rats still in inflammation phase
(arrows), in that order. 1C and 1F shows the treatment group of mesenchymal SCCM at the
beginning of maturation phase as indicated by the epithelialization at the edge of the wound
(arrows) and the control group of povidone iodine start to enter the fibroplasia phase as
indicated by the presence of collagen fibers (arrows), at the day of 9, respectively.

At the day of 9, the treatment group of mesenchymal SCCM showed the features
at the beginning of maturation phase of wound healing as indicated by the
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epithelialization at the edge of the wound (Fig 1C), and the control group of
povidone iodine start to enter the fibroplasia phase as indicated by the presence of
collagen fibers formation (Fig 1G). In the maturation phase of wound healing, wound
remodeling follows wound repair. Epithelialization begins through the proliferation
of cells at the edge of the wound. This process occurs until thickened mature skin
covers the wound (Davidson, 1995).
In conclusion, histological evaluation on the application of mesenchymal SCCM
showed that mesenchymal SCCM can accelerate the skin tissues regeneration by
decrease infiltration of inflammatory cells, accelerate the formation of blood vessel
and epithelialization process of rat skin burns. The next research will be done to
identify the contents of growth factor in the mensenchymal SCCM which plays
important roles to accelerate the regeneration process of skin burns.
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Abstract
In fact Falcataria moluccana favorite to plant in developing forest industry
both in community forest or plantation industry in Java island. There is main pest
problem of developing Falcataria plantation, insect pest Boktor Xystrocera festiva.
This threatening pest attack Falcataria’s trunk that decrease the quality and quantity
of timber products. The aim of this study to analyse the population of Boktor X.
festiva pest in some districts in Java island, namely Sukabumi, Cianjur, Ciamis,
Magelang, Temanggung, Malang, and Kediri. Data and sample collection conduct in
each districts, three Falcataria stands was observed in each districts, and larvae
collected randomly from 10 trees. Larvae collect from infected trees, then identify by
measure the body lenght and head diameter of larvae. The result shows positive
attacked of Boktor pest in each selected districts. Kediri is the most threatened by
Boktor pest, that proved found in every ten selected trees. The analyses from body
lenght and head diameter of larvae indicate the heterogenity size of larvae. Those
physically data of larvae size evince that in one Falcataria tree may occur more than
one population of X. festiva.
Keywords : Larva, Boktor, Falcataria, Java
Introduction
Sengon Falcataria moluccana timber marketing, particularly for pupl and
particle board industry demands high production of Sengon wood as material.
However, it is hindered by pest attacked on Sengon tree in a number of Sengon
plantation in Java. In Sengon plantation management, the existence of pest and
disease is necessary to be main attention to support a good quality of Sengon wood.
One of pest which attack Sengon tree is Boktor (Xytrocera festiva), this species from
ordo Cerambycidae, family Coleoptera. Most threatening stage from this insect is
larvae, the larvae create tunnel on Falcataria thrunk that reduce the volume and
quality of falcataria timber, and even cause death to the tree.
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Various studies have been taken, especially to discover a good genetic
species of Sengon tree from several provenance. However, the presence of X. festiva
still more intense to be found in Falcataria tree until today. Wide distribution of
falcataria planation famous around Java , such as in West Java aroud 40.126,2 Ha
(Pasaribu and Riloadi 2006 ), Wonosobo seluas 18,981.58 (Hakim et al 2008) and
other forest industry in east Java. Because of this large availability of area of
falcataria population, it is support the nutrition of X. festiva, so that X. festiva can
growth positively. The important stage for X. festiva regeneration start from hatching
from the female beetle, that help to spread the colony from one tree to other tree. The
fast growing X. festiva give bad impacts to sustainability of falcataria production,
especially volume and quality of timber. The information about larvae stage of X.
festiva in one population and inter-population is needed to compare their
morphological condition on each others. It will be a point to develop a strategy to
prevent boktor attack in falcataria plantation.
Methodology
2.1 Study site.
The study was conducted in 8 sengon plantations, 4 population

located in

Sukabumi, Cianjur, Ciamis and Tasikmalaya (West Java), 2 population located in
Temanggung and Magelang (Central Java) and 2 population located in Kediri and
Malang (East Java). The sengon plantations are found mainly as community forest
2.2 Data collection and sampling procedure
Data were obtained through ecological inventory. Ten individuals of sengon
were selected from each population randomly. Purposive and simple random
sampling techniques were used for the inventory boktor, because the presence of
boktor is the main factor of this study. Ten of falcataria trees were choose randomly
and collect all the larvae that found on the infected tree.
Result and Discussion
Every population has been observed and larvae were collected from infected
trees. A total number 1959 individu have been record from different infected trees as
discribe in the Table 1. The largest infected trees by X. festiva larvae found in Kediri,
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that are 10 trees and total 271 larvae have been collected. It shows that all the
random tree that been choosen positively infected by larvae, that means the falcataria
stand mostly attacked by X. festiva, and they success gain their population itself.
However, the largest larvae population attack on Falcataria tree was found in
Cianjur, total 537 indivuduals in 7 infected trees. In fact, 6 trees infested by more
than 50 individuals larvae X. festiva and just one tree that infested only six larvae
with the average size 3,8 cm body lenght and 0,07 mm head diameter.

Table 1. Number of larvae and infected falcataria trees in each population.
Number of
Infected trees

Number of larvae

Mean larvae/tree

Sukabumi

3

199

66

Cianjur

7

537

76

Ciamis

4

181

45

Tasikmalaya

6

200

33

Magelang

4

94

23

Temanggung

3

133

44

Kediri

10

271

27

Malang

3

334
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Research site

Body length was diverce with in each population, and some trees in Cianjur
provide variate size larvae in one falcataria tree (Table 2). The larvae body length
varied considerably in Sukabumi, Cianjur and Ciamis, there are 3,366 cm, 3,244 cm,
and 3,839 cm in a row. Different with larvae population in Tasikmalaya, the average
body length is 2,919 cm. Along with this variation, assume the growth rate bertween
those larvae successive instars was in older instars of larvae that prepare for pupal
stage. Unfortunately, according to the latest report in Husaeni (2006), the data and
information about the instar of X. festiva still limited, especially the progress instar
of larvae. Other than in Magelang and Temanggung, the body length was rather
closely uniform, that is about 3,10 cm. Contrary with those population, the average
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body length in Kediri and Malang assume the larvae were in different instar progress,
whereas the range about 1,72 cm between those two population.
Based on the head diameter of larvae, population in Sukabumi, Cianjur,
Ciamis, Tasikmalaya, Magelang, Temanggung, and Kediri were continued, that
range from 0,37 cm in Kediri and increase serially until 0,63 cm. This kind of result
also was mentioned by Husaeni (2006) that larvae size in west region of java tend
bigger than other larvae X. festiva from east part of Java, that is the head diameter of
larvae about 0,19 cm in Malang. The head diameter also been reported as the standart
distinction of instar larvae of X. globosa, that is consist of 9 instar. (Matsumoto et al,
1996). Regretably, the information about the instar from larvae stage X. festiva has
not been recognize yet.
Table 2. Body length and head diameter in each population of X. festiva

n Larvae
Mean of
body length
(cm)

SE
Mean of
head
diameter
(cm)

SE

Sukabu
mi

Cianj
ur

Cia
mis

Tasikmal
aya

Magelang

Teman
ggung

199

537

181

200

94

133

271

334

3.366

3.244

3.83
9

2.919

3.073

3.141

3.224

1.501

0.3401

0.609
1

0.40
56

1.1270

0.9023

0.8277

0.8747

0.1379

0.63

0.56

0.5
2

0.41

0.45

0.45

0.37

0.19

0.0143

0.010
0

0.00
69

0.0167

0.0119

0.0088

0.0837

0.0133

Kediri

Malang

The measurement of body length can describe the dispersal of larvae
population in every tree that shown by boxplot graph in Picture 1. From west part of
Java, the variated size of body length mostly form as a group that refer from
falcataria tree that derive for one larvae population. Exceptional condition from three
trees from Cianjur and one tree in Ciamis, it is shown the the larvae population
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consist more than one group of larvae that estimate they were hatched from different
female beetle.
a

b

c

d

Picture 1. Frequency distribution of body lenght for larvae population in (a)
Sukabumi, (b) Cianjur, (c) Ciamis, dan (d) Tasikmalaya.
Diverce colonization of larvae population from center to eastern part of Java aslo
shown by the Picture 2. The larvae population from Magelang and Malang have are
two trees that hosting by more than one group population, assess that trees were
infected

by female beetle more than one times. While other trees from each

population constant to hosting one larvae population. This condition has been
mention by Nair (2000) that the larvae character are somewhat gregarious and

6

a

Body
lengh
t
(cm)

Body
lengh
t
(cm)

present several times infestation.
5

b

5

Data

4

4

3

3

2

2

1
MGL

MGL

MGL

TMG

TMG

TMG

TMG

KDR KDR KDR KDR KDR KDR KDR KDR KDR KDR MLG MLG MLG

Picture 2. Frequency distribution of body lenght for larvae population in (a)
Magelang and Temanggung, also (b) Kediri and Malang.
Different result were found by measured the head diameter of larvae X.
festiva shown in Picture 3. While the result from Picture 1, larvae population from
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Cianjur more constant with the same group size of head diameter rather than the
analyse by the body length that means only consist of one larvae population. Mean
while larvae population in Ciamis still shoen the variate population has been infested
in one tree, that shown by two trees, that are CM_A1 and CM_A2. Same tree

Head
diam
eter
(mm)

Head
diam
eter
(mm)

condition also found in one of infected tress in Tasikmalaya.

b

Head
diam
eter
(mm)

Head
diam
eter
(mm)

a

c

d

Picture 3. Frequency distribution of head diameter for larvae population in (a)
Sukabumi, (b) Cianjur, (c) Ciamis, dan (d) Tasikmalaya.
Dissimilarity also found in distribution of larvae head diameter in Magelang,
Malang and also Kediri (Picture 4). Each those larvae population shown the variate
group of larvae head diameter represent by one tree, while in ane tree in Malang
significantly had two exceptional group of head diameter. From this condition can be
estimate that there are two population that hatching on the same place, while Husaeni
(2010) mention that in one tree can only infested by on larvae population.

Head
Diamete
r (mm)

Head
Diamete
r (mm)
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Picture 4. Frequency distribution of head diameter for larvae population in Magelang
and Temanggung (a), Kediri and Malang (b).
Refer to Matsumoto et al (1996), species from the same genus X. globosa can
be bred well for two succesive and probably more generation, beside the cpability of
X. festiva flying distance that is not far 3-4 m (Natawiria in Endang and Farikhah
2010). Matsumoto et al (1996), assert that one of female beetle used to hatched their
eggs once, and even three times until 5 times in its life, occasionally. The beetle
laying eggs on fissures in the bark and the larvae initially start to consume the inside
part of the bark, borrer deeper grow to maturity about 4 months (Nair 2000).
Conclutions and Implications
Based on the analyse from the frequency distribution body length and head
diamter of larvae in each population, there are variate larvae population had
possibility to hosted the same site in infested falcataria tree. This occurence support
by the X. festiva beetle ability to have fly distance about 3-4 m. So, that this
condition support the possibility of the female beetle hatching the eggs population
more than one time and assume took different places to layed their eggs. Beside, by
concern to the differences instar of larvae stage in different trees in different placaes,
we can approximate time and treatment to control the infestation of X. festiva.
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Inventory of macroalgae epiphyte on the Kappaphycus alvarezii in the Ekas
Bay
Mursal Ghazali
Biology department, Faculty Of Mathemathic and Natural Science, Mataram
University

Abstract
Seaweeds are marine products which have a high economic value, so that the
expectations of economic improvement of the NTB (Nusa Tenggara Barat).
However, there was reported decline in the past few years a production of seaweeds
in certain seasons because of disease. Cultivation centers are to be studied in this
research is the Ekas Buana cultivation center. Seaweeds crop failure generally occurs
in September and November every year. The results showed that the decline in
production caused by the ice-ice disease. Additionally, the most interesting findings
was the presence of organisms that attached to and covered the thallus. Based on
preliminary studies, then a research was conducted to identify the type of epiphytes
that attach to the macroalgae thallus. The method used in the research was
explorative method, by taking the sample of macroalgae which were overgrown by
epiphytes. The results show that there are four types of macroalgae epiphytes which
are belongs yo red algae group, namely Ceramium flaccidum, Hypnea sp, Laurencia
filiformis and Polysiphonia havanensis. Two of the four species, Ceramium
flaccidum and Polysiphonia sp, have thalli-like tissues penetrate onto Kappaphucus
alvarezii thallus,. Epiphyte which has the ability to penetrate onto other seaweeds
thallus are potential to act as a parasite.
Keywords: Kappaphycus alvarezii, Epiphyte, macroalgae, Ekas Bay
Introduction
Seaweed is a marine commodities that have high economic value, because the
content of hydrocolloid compounds such as carrageenan, agar and alginate. In
addition , some researchers also reported that the commodities also contain the basic
ingredients of liquid fertilizer, pharmaceuticals, cosmetics and biofuels. Based on
this fact, the Ministry of Marine Affairs and Fisheries has made seaweed as one of
the mainstays commodity revitalization program of marine and fisheries, as well as
tuna and shrimp (Anonymous, 2006). In addition to economic value, the nature of the
seaweed farming is labor intensive. Seaweed farming always involve all components
of the family (husband, wife and children). Therefore, seaweed farming is able to
increase coastal society income, welfare and reduction of unemployment (Sunarto,
2006)), so that the expectations of economic improvement of the NTB.
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Seaweed production based on field survey for several production centers in the
island of Lombok and Sumbawa continues to undergo a decline since 2009. This
decline according to information gathered from the community occurred because of
disease (Syahlun et.al., 2012), so that in a given month farmers can not produce or
crop failure. Seaweeds crop failure generally occurs in September and November
every year. Even in 2011 and 2012 damage occurs almost throughout the year except
in the summer strong waves early every year. This happens because, global climate
change is occurring continuously (Syahailatua, 2008).
The most dominant crop failures occur due to the presence of ice-ice disease.
Research pest Pari Island by Darmayati et al. (2001) who isolated the bacteria from
seaweed K. alvarezii healthy or diseased infected ice-ice getting kind of Aeromonas
sp. and Proteus sp (Vibrio group). Largo et al. (1995) found 10 strains of bacteria,
which indicate the cause of the disease but only two strains that Cytophaga sp. P25
(group Cytophaga-Flavobacterium) and Vibrio sp. P11 (Vibrio-Aeromonas group).
This disease attacks munculketika sea water temperature has increased. In addition
due to illness, crop failure also has a correlation with the other algal attack surface
attached thallus (ephyfit).
Results of direct observations in the field, it was found that the thallus seaweed
found many epihyfites attached. Data on the type of algae on the island of Lombok to
date no one has been published. Therefore , the identification to determine the type
of algae epihyfit that exist on the surface of K. alvarezii thallus , especially algae
ephyfit that has a chance as a parasite.

Methode
The method used in the research was explorative method, by taking the sample
of macroalgae which were overgrown by epiphyte. Samples were taken from the
center of the Ekas Bay Cultivation Centre, East Lombok on September to November
2014. The samples collection are done by taking thallus K alvarezii who attacked
ephyfit then conducted observations of morphological characters in imunobiology
and biology laboratories. In addition, transverse incision made preparations thallus
K. alvarezii to see whether or not part of thallus ephyfit infiltrate into the host tissue.
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Figure 1. The location of study area
Result and Discussion
Epiphyte composition and abundance
From the results of sample collection and identification conducted found four
types of algae ephyfit which attached to thallus K alvarezii cultivation centers
located in the Gulf Ekas seaweed cultivation. All four types are derived from the
same class, namely Florideophyceae but of two different orders, namely Ceramiales
and Gigartinales (Table 1). All species belonged to Rhodophyta. The Ceramiales was
the most dominant order with three Ceramiales spesies (Ceramium flaccidum,
Laurencia filiformis, Polysiphonia havanensi) identified. The other spesies was
found with rare population is Hypnea sp.
The study showung that the K. alverizii is a host to a limited range of
epiphyte. This result is difference with Epiphyte in Gracilaria cliftonii (Munos J and
Fotedar, 2009). They found twenty four type of epiphyte in G. cliftonii.

The

duffences of the result may be because the differences of time and periode observed.
The dominance by red algae showing that the great diversity and abundance of the
rhodophyta at the study site (Robert et.al. 2002). In addition, the all epiphyte
observed in this study have been repoted for the G. cliftonii (Leonardi et.al.,
2006;Munos J and Fotedar,2009) for seagrass (Villarreal., 2008;Won et.al., 2010).
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Figure 2. Thallus of Kappaphycus alvarezii a. thallus with epiphyte and b. helthy
thallus
Table 1. Calasification and description of epiphyte was found in Kappaphycus
alvarezii
No
1

2

3

4

Clasification
Class Florideophyceae
Order Ceramiales
Family Ceramiaceae
Genus Ceramium
Spesies Ceramium flaccidum
Class Florideophyceae
Order Gigartinales
Family Cystocloniaceae
Genus Hypnea
Species Hypnea sp
Class Florideophyceae
Order Ceramiales
Family Rhodomelaceae
Genus Laurencia
Species Laurencia filiformis

Class Florideophyceae

Description
Thallus upright or weak, 1-2 cm long,
irregular branching, cells are oval or
cylindrical, corticated by filament growth,
has a collection of cells that look like books,
color reddish brown thallus
Thallus Silindri, has a size of 3 cm long,
branching irregular, spiky tips of branches.
Much like gracilaria but has a size much
smaller thallus. Kuni thallus pale color.
Thallus grow firmly, height up to 40 cm
(found 3 cm), attached with Rhizoid
discoidal or holdfasts solid; irregular
branching in all directions; flat cylinder
branch; thallus and blunt ends of branches.
Tha
llus color of pale yellow to brown,
Polysiphonous.
Thallus upright with branching
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Order Ceramiales
Family Rhodomelaceae
Genus Polysiphonia
Species Polysiphonia
havanensis

polysiphonous cylinder, most have
indeterminate growth; weak branches that
often originate from the secondary
branching; rhizoids, many species are found
as epiphytes forming cellular attachment
discoid derived from germling; Secondary
rhizoids derived from cells axial. Thallus
thallus part can penetrate the host.

Characterization of Attachment
All epiphyte spesies has different type of attachment between epiphyte and
K. alvarezii. Hynea sp was found anchored to K. alvarezii through the apical hooks
that characterise this genus (Fig 2b). However, it was easly to removed by hand
without surface damage to the host. Ceramiales order were observed growing as an
erect thallus arising from the surface of K. alvarezii and were harder to removed
from the host (Fig. 2a, 2c and 2d). The majority of K. alvarezii epiphyte were
distributed evenly over the thallus.
In this study we found two type of epiphyte attachment. first type is
epiphyte growing on the host surface without penetration. No alteration of the host
cortical thickness was observed. The second type is penetration of epiphyte into the
host tissue and was observed in Ceramium and Polishiponia (Figure 4). in fact there
is one type of attachment again that the alteration in the structure of the cell on the
side of attachment (Munos J and Fotedar, 2009).

204

Figure 3. Types of macroalgae were found in Ekas Bay the center of marine
aquaculture a. Ceramium flaccidum, b. Hypnea sp, C. Laurencia filiformis
and D. Polysiphonia havanensis.

Figure 4. Type of epiphyte penetration into the host tissue e. epiphyte h. host and r.
rhizoid.
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Abstract
The advantage of jamur kuping hitam (Auricularia auricula) for human was
to increase the number of its consumption. Production of jamur kuping hitam
decreased significantly at the dry season. The condition of the dry season's climate is
not optimum for jamur kuping hitam growth. The objective of the research was to
study the effect of microclimate by using evaporative pad in kubung (room for
growing a mushroom) expected to be the favorable environment of jamur kuping
hitam. The research used coconut fiber as evaporative pad by considering that it is
easy to get and low price, strong enough and it is not easily damaged of excessive
water. The result of the research showed that one evaporative pad gives the best
growth of jamur kuping hitam. The method also showed that solar radiation intensity.
temperature. relative humadity. the temperature of media. wet-weight yield. and
diameter of jamur kuping hitam is 17.69 lux, 27.25 0C, 91.03 %, 28.22 0C, 24.06 kg,
and 15.14 cm respectively. Because the relative humidity is still high, water supply
has to be regulated to decrease the relative humidity, especially in the one
evaporative pad and it has to be organized rack so that all the rack received the
influence of using evaporative pad.
Keywords: jamur kuping hitam (Auricularia auricula). evaporative pad. coconut
fiber..microclimate

1. INTRODUCTION
Climatic conditions can not always be in the same condition. Each plant has a
growth requirement depends on the climate. Plants can grow optimum if they meet
the conditions that match the micro-climate so necessary effort to change the microclimate to match the growth of plants(Sudyastuti, 1999). The jamur kuping hitam can
grow well in low temperature and high humidity Environment (Anonim, 1992). The
jamur kuping hitam usually cultivate in a kubung with plastic wall. Based on survey
and observation(Djarijah, 2001), Kubung with plastic walls give a good effect during
the rainy season (has low temperatur dan high humadity), but during the dry season,
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the jamur kuping hitam growth is inhibited because the temperature is too high and
the humidity is too low, to overcome these problems. The objective of the research
was to study the effect of microclimate by using evaporative pad in kubung expected
to fix the environment of jamur kuping hitam.

2. METHODOLOGY
This research was conducted in the Cangkringan District, Sleman County,
Yogyakarta Province. This place is located in the highlands, 400 meters above sea
level. This place has a cool climate conditions. The temperature in this area is
between 18 ° C and 32 ° C.
Tools and materials used were coconut fibers black silver plastic, baglog of
jamur kuping hitam, bamboo, wire strimin, measuring instruments (thermometer for
wet and dry bulb, lux meter, scales).
Data collection was performed three times a day ie morning (08.00 am),
afternoon(13.00 pm) and evening(08.00 pm) for 32 days. The recorded data
consisted of the intensity of solar radiation, air temperature, air humidity,
temperature media, plant growth and yield.
Data analysis was performed by analysis of graphs, statistics and formula.
Formula to estimate daily radiation (Ih) :
t
Ih
Ii 4
Igl 2IgpIf
3
……………………………….(1)





Formula to estimate the convection heat transfer coefficient (Holman, 1986) :
h
L

N
u
Lk
L ,

,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,(2)

Design of kubung for growing jamur kuping hitam:
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1
2

3
2
m

6
m
3
m

Note :
1 : ventilation
2 : kubung of jamur kuping hitam
3 : Evaporative pad

(a)

(Source : Strobel, 2002)

(b)

Figure 1. (a)Design of house for growing jamur kuping hitam, (b) Evaporator
Principle
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3. RESULT AND DISCUSSION
Intensity of solar radiation
The observation and calculation of the average intensity of solar radiation in
the morning, afternoon and evening are showed in Table 1.
Table 1, Intensity of solar radiation in the morning, afternoon and evening

There were the differences in the amount of solar radiation intensity in the
morning, afternoon and evening (Table 1). The intensity of solar radiation is greatest
during the evening followed by the intensity of solar radiation in the morning and in
the afternoon. The difference in the intensity of solar radiation in the morning in the
shade with the ambient of 90.62 lux or decrease the intensity of 90.81%. During in
the evening there is a difference in the shade with ambient of 207.61 lux or a decline
of 82.51%. As for the afternoon got value decreased by 100%. In this case means the
use of plastic as the material covering the building is very effective for reducing the
intensity of sunlight so that it suitable with the growth of mushroom that do not
require a lot of sunlight(Sinaga, 1990).
Temperature and air humidity
The observation and calculation of the temperature in the morning, afternoon
and evening are showed in Table 2.
Table 2, The temperature in the morning, afternoon and evening
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The greatest temperature is during in the afternoon followed by evening and
morning (Table 2). The temperature in the morning was 25.74 °C. The temperature
difference in the shade with the environment was 2.74 °C or an increase as many as
11.93%. The highest temperatures during in the afternoon was 29.74 °C and a
temperature difference was 2.74 °C so that there is a temperature increase of 10.14%.
The temperature in the evening was 27.31 ° C. Based on the use of evaporative pad
can be concluded that the evaporative pad can decrease the temperature in the shade
around 12%, while the control increase temperature on the average of 13%.
The observation and calculation of the air humidity with various treatments
can be seen in Table 3.
Table 3. Humidity (%) on treatments

On Table 3, it can be seen that the three observed shades increased in
humidity more than 50% so their humidity was more than 90%. This value is
approaching the condition requirement of mushroom growth. The high humidity in
the shade due to the influence of the greenhouse effect in which heat stored in the
shade can not be out to environment and there was evaporation from the soil. baglog.
as well as evaporative pad. From the data Table 3 can be shown that the shade
control is more effective in creating high humidity because the building sealed and
water vapor produced only from the continuously wetted soil surface during the
research. The higher temperature in the shade, the rate of evaporation is also higher.
Analysis of heat transfer coefficient
Heat transfer coefficient will be inversely proportional to change temperature
(Tw-T∞). If the higher temperature change (Tw-T∞) then the value of the heat transfer
coefficient was smaller for each the same q and A (Incropera, 1990). Data analysis
results were showed in Table 4.
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Table 4. The coefficient of heat transfer in each treatment
Morning Afternoon Evening
Average
(W/m2.K) (W/m2.K) (W/m2.K)
(W/m2.K)
1.20
Control
1.16
1.17
1.28
1.37
1 Evaporative Pad
1.36
1.37
1.38
1.33
2 Evaporative Pad
1.25
1.30
1.42
The smallest heat transfer coefficient for the three observed shades occurred in
the morning around 1.16 W/m2.K - 1.36 W/m2.K and the largest coefficient of heat
transfer to the three observed shades occurred on the afternoon of the range of 1.28
W/m2.K - 1.42 W/m2.K (Table 4). This is because of the biggest temperature
difference occurred in the morning and smallest in afternoon. Control shade has the
smallest heat transfer coefficient with an average of 1.20 W/m2.K and the largest heat
transfer coefficient values was by using one evaporative pad shade with an average
of 1.37 W/m2.K. Based on calculations for three observed shades had a turbulent air
flow (Sibiastika. 2007).
Mushroom growth
The growth rate of the jamur kuping hitam can be observed by looking at the
development of the average diameter of the plant.

Figure 2. Diameter of the jamur kuping hitam
Note :
1. A height of 0.25 meters from the ground
2. A height of 0.45 meters from the ground
3. A height of 0.65 meters from the ground
4. A height of 0.85 meters from the ground
5. A height of 1.5 meters from the ground
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From Figure 2 it can be seen that the best growth of the jamur kuping hitam
was the one evaporative pad followed by 2 evaporative pad and control. At an
altitude of 1, the jamur kuping hitam growth is quite nice with a diameter ranging
from 12.25 cm - 16.68 cm. This is because the temperature and humidity conditions
are optimum for the jamur kuping hitam growth.
In Figure 3 displays the production of the jamur kuping hitam that has been
harvested at the end of the observation.
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Figure 3. Total production for each treatment
The one evaporative pad has the highest production in the amount of 24.06 kg
of the jamur kuping hitam, while the lowest production was in control at 21.8 kg.
This means that the use of one evaporative pad produced the most suitable
microclimate conditions for the growth of the the jamur kuping hitam.

5. CONSCLUSION
a. The use of evaporative pad decreased the temperature and increased
humidity.
b. The smallest heat transfer coefficient was on control shade around 1.20
W/m2.K and the largest heat transfer coefficient was on the one
evaporative pad with an average of 1.37 W/m2.K.
c. The effect of one evaporative pad produced a better microclimate condition
than the control and two evaporative pad for mushroom growth.
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Abstract
Cassava is an important agricultural product in North of Lombok because of
cassava has been utilised as a staple food due to high in carbohydrate and its well
adaptability to climate change. Bayan is a potential district to be developed as a
cassava based production area due to the plantation area availability, the soil
structure, large number of population are living under poverty and to date no cassava
processing has been initiated.. This research was aimed to evaluate the adaptation of
cassava farmers towards climate changes and their food security. The method of this
research was a combination of action and evaluative research. There two villages in
Bayan were promoted as the main research areas namely Akar-Akar and Sukadana.
The women and housewives of poor households and cassava’s farmers were the main
objects in this study. This study was conducted continuously and followed up by
promoting the cassava products to the market in order to enhance the villager’s
awareness and interest in cassava processing. To stimulate positive attitude towards
the cassava processing innovations, basic trainings on the cassava processing
technology was carried out. Furthermore, the evaluation and analysis of training
effectiveness, and the product promotion, were also parts of supervision. The results
indicated that technology implementation of cassava processing into cassava
products such as shredded cassava and cassava flour can be used as a method of
adaptation to climate change to enhance and strengthen the poor household food
security. This study also showed that the respondents have gained knowledge and
skill on the cassava technology processing..
Keywords: cassava; non-rice based food; climate change; food security
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Introduction
•

Background
The climate change has a significant impact in the reduction of

agricultural production in Indonesia; rice in particular (ICR, 2007). This
consequently, could lead to the changing in rice consumption pattern due to
the rice shortage. Cassava is one of the major carbohydrate sources in
Indonesia and because of the versatile nature towards the drought, it could
be utilised to improve rural food security in a time of climate change (Pearce,
2007; Nassar and Ortiz, 2007). The district of Bayan, located at North of
Lombok, North of Nusa Tenggara is considered to be potential for cassava
production (BPS Lombok Barat, 2010).
Bayan with two villages namely Akar-akar and Sukadana has the cassava
plantation area of 350 and 150 respectively. These villages are recognized as the
center of the cassava plantation in the North of Nusa Tenggara. Although, the
cassava production is relatively high, the farmers are still considered as low income
farmers and most of them live under poverty. This is a significant economic gap and
could be due to some reasons such as: low selling price of fresh cassava; long
cassava cultivation practice and no attempt on processing has been done to balance
the production. To fill in this gap, a development of cassava based food products was
urgently required in Bayan, particularly in poor rural communities to improve the
food security in response to the climate changes.

This research was aimed to

evaluate the response of cassava farmers of respective villagers towards the
introduction of cassava processing techniques as an adaptation on climate changes
and food security.

Methodology
Method and Techniques
The method of this research was a combination of action and evaluative
research. The research areas were focused at Bayan-North Lombok with two villages
namely Akar-Akar and Sukadana. The primary object of this research was poor
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households resided in the two villages where the housewives and women cassava’s
farmers were chosen as targeted respondents. In this research, the poor housewives
were the main target due to the fact that most of household activities were in-charged
under their responsibility, such as getting groceries and their logistic, food
preparation and processing. In socio-cultural term, the house wives are known as a
gate keeper. As consequence, they would be trained and socialized in accordance to
the research methodology. In this case, the right term for this was women
empowerment to support the sustainability of non-rice food based in the community.
This research was conducted continuously and in different stages. In this
study, pre-evaluation research was carried out to be able to obtain some information
and preliminary data such as :
1) The food consumption patterns of poor community
2) The current villager’s approach in solving food shortage in household
3) The poor community’s perception and attitude towards new technology and
changes
These preliminary studies were conducted by interviewing the respondent (in depth
interview), Focus Group Discussion (FGD), and with triangulating method. The data
collection of in depth interview was carried out to poor women or housewives where
15 people were selected as respondent per village. The FGD was done in the two
selected rural areas for each village. In this activity, 20 of local community leaders
were involved. These people were selected because they were knowledgeable in
regards to

the local community’s culture and eating habits. In principle,

triangulating method used in this study was a data collection, obtained by combining
some collection techniques to validate the results i.e. combination of observation
method and interview. The next stage of the method employed in this study was a
technology adaptation activity. This was conducted in order to educate, train and
persuade the targeted object. There were 30 respondents where 15 people were taken
from each village.
The method used in this study was an action research, whereas the data
collection (the data from the adaptation technology which in the form of cognitive,
affective, and phsycomotoric skill) was conducted by some tests such as formative,
summative, diagnostic, systematic observation, and interviewing (guided interview
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and un-guided interview). The transfer technology processing of cassava followed
the

SOP and processing method developed by Zakaria (1999), Subagio, Siti,

Witono, Fahmi, 2008; Handayani, 2010 and PKMT Unram report, 2013,
Kusumawardani (2013), Amiruddin (2013), and Sabri (2013). Following

the

adaptation technology stage, was a supervision activity. In this case, the supervisor
was selected based on her capability in supervising in their respective area. This
supervision was carried out for four months to be able to improve the community
skill. The last stage was a final evaluation; to evaluate whole research activities that
have been done in the research areas. The results of measurements were performed
including a descriptive analysis of one variable (univariate analysis) and analysis of
two variables (bivariate analysis). The result of understanding and skill of this
research was analyzed using Dubois analysis (Sudijono, 2007).

Results and Discussion
In this study, activities were conducted in order to increase the community
understanding and awareness for both targeted groups. The activities involved were
as follows: preliminary research, workshop I and training. These activities were
aimed to transfer the knowledge and skill of cassava processing technology hence
the community were able to carry out the process of converting of fresh cassava into
cassava products such as cassava sawut, chips and flour. It was expected that both
groups would gain the skill in producing cassava products, thus they were able to
utilize the products within their community and to communities surrounds. This
would consequently lead to food security in response to rice shortage due to the
climate change. In addition to above activities, there were also several activities
conducted which consisted of data gathering/evaluation and analysis adoption of
cassava products and their technology processing; promotion and marketing of
cassava products including thesis of undergraduate students using sawut and cassava
flour; workshop II, training on marketing, sanitation and product development, and
workshop III .
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Preliminary Result
Sukadana and Akar-akar villages were the targeted areas for the action research
project. In this part, the data was collected through interviewing and FGD.
Sukadana Village
This village consisted of 18 small villages (dusun) and led by a Dusun chief (Kepala
Dusun/Kadus). There were about 7500 people live in this area where 2000 people
were categorized living under poverty. Dusun Sukadana, at Sukadana village was
taken as a research focus area, and there were 192 households were considered
under poverty. Among these households, 150 of them were farmers. For the research
purposes, 15 women (farmers) were selected as the study object. This area was taken
as the research focus area because of most of farmers resided, owned the cassava
plantation, they were enthusiasm to gain new technology and easy learning minded
people.
Akar-Akar Village
Akar-akar village consisted of 18 small villages. Similarly, these small villages were
also led by a Dusun chief (Kepala Dusun/Kadus). There were 3 dusun of central
cassava production namely: Dusun Terbis, Dusun Batu Gembung and Dusun
Gelumpang. Dusun Batu Gembung was taken as the research focus area and with
similar consideration as Dusun Sukadana as described previously. Among 160 poor
households, 15 women (farmers) were selected as the research object.
The Potential of Cassava Processing
Both villages were very prospective to be developed as non-rice food based because
of the scarceness of rice (less rice production in comparison to the other areas) and
they have huge potential resources of cassava production. These areas were wellknown as the cassava plantation areas because of the supportive agronomic factors
for cassava to grow such as the climate and soil structure. On the contrary to the
statement above, there was no cassava processing has been initiated. All freshly
harvested cassava production went to market to be distributed locally or in the most
cases it was transported and sold with underprice to other islands such as Java and
Bali. Furthermore, if there was no demand of fresh cassava, the farmers would keep
the cassava growing in the farm for maximum of 1.5 years. This has led to two
main consequences which were: no incoming income and the plantation field were
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inactive for 1.5 years. If they were able to process the cassava to other alternatives
of processed food within the duration of 1.5 years, the farmer could earn better
income from the processed cassava products. In addition, they also would be able to
grow the cassava for the next season, which could more increase their income.
These are the current main phenomenon happening in these two villages.
Training and Adoption Analysis of Cassava Products and Their Technology
Processing
Several intensive trainings of cassava technology processing were conducted for the
targeted areas. The training was attended by 15 women of cassava farmer from each
village or minimum of 30 women in the group with collaboration training located in
Akar-Akar village. The cassava technology processing followed a method developed
by Subagio, et al (2008), Handayani (2011) and was well adopted at East Lombok
for food security program (PKMT Mataram University, 2011)
Evaluation on Understanding of Mocaf Processing
The cassava processing technology carried out at Bayan was considered as a
new innovation. To ensure this new innovation has been properly adopted, the
research team had communicated intensively with the local community, the targeted
group in particular. Introducing the product innovation concept to the group was the
first important step in enforcing this new innovation. This step included introducing
product characteristic, the benefit, the nature of the adaptation etc. As results, the
targeted group has gained the knowledge and had positive response towards the
product itself. The next step was conducting series training and continuous
supervision on the cassava processing. This step was also very important, so the
community could gain understanding and skill on mocaf (cassava flour) processing.
The research team has conducted formative evaluations to the targeted community to
evaluate their understanding and skill towards cassava flour processing. To this, a
questioner consisted of 20 questions with different level of difficulties (25% was
assigned to be difficult) was tried out. A 25% of questions were designed as theoretic
questions with certain level difficulties. Moreover, some questions were also
designed to be technical and practical, which was considered to be relatively easy.
The materials for this evaluation were related to the innovation theme “the mocaf

220

production”. A score of 100 to 0 was given, where 100 would be given when all
answers were correct and 0 for the opposite. The data was analyzed by descriptive
model where the understanding level of targeted group was classified into 5
categories: excellent (> 80-100), good (> 60-79), satisfactory (> 40-59), inadequate
(> 20-39), and poor (> 0-19).
The results indicated that the level of target group understanding was in the
level of “good” with the average score was 64.7% from the total of 100. This
demonstrated that in general the respondents have good understanding towards the
new technology on cassava processing. In addition, further results on community
understanding also indicated that 30% of targeted community was categorized in the
level of excellent, 36.7% were good, 23.3% were satisfactory and 10% were
inadequate. None of the community was categorized under poor understanding. The
details of the results are shown in Figure 1.

Figure 1.The target quantity (%) on understanding of mocaf production

Further analysis, showed that the targeted community as leaners was not able to give
a perfect answer on “difficult questions”, and because of the nature of questions was
theoretical. It can be understood that the cognitive ability for them were not very
important, as comprehensive was more important to support their phsycomotoric
ability. Therefore the most suitable approaches to enhance their learning ability in
cassava processing were more emphasized in phsycomotoric aspects rather than the
cognitive and affective aspects.
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Based on the results, it can be drawn that the community target has reached a
certain level of understanding on the cassava processing after intensive training and
supervision have been conducted. These results were achieved successfully, because
of the approached systems used in the research were suited to the research condition.
To this, further perceptional questions were given to the community to be responded.
The element to be evaluated was the interaction with trainer, methods, language used
etc. The research evaluation was carried out by scoring system with the scale of 1-3;
Agree (3); likely agree (2); and 1 (disagree).
The data perception of correspondent to the training and supervision given on
cassava processing is not reported in this paper. The feedback showed 100% of the
correspondent agreed that the research cassava processing were very meaningful and
useful for themselves and their family. In addition, more than 93% correspondent
stated that they were able to interact and communicate with the trainer, satisfied with
learning environment provided, tool and equipment and language used. A good
interaction between trainer and the trainee was observed during training and
supervision in the both villages. This was due to the learning environment provided
which encouraged positive feedbacks. The trainer used “proper language”
(combination of Indonesian and local dialect) to enhance learning environment. The
research methodology used in this trial were more emphasized on the aspect of
phsycomotoric, hence more training in practical (~75%) was given rather than
teaching or discussion (~25%).
Promotion for Marketing
The results showed that all members of the targeted group in research areas
have shown their understanding on cassava processing (sawut/chips and flour). This
was indicated by improvement of their skill and knowledge on the processing. To
achieve the production continuities, the product promotion to initiate marketing was
conducted. This is very important part of the research activity to be able to see early
stage of market reaction on the cassava products. There were two type of promotion
have been done: internal promotion (within the group) and external promotion to the
food industry. To accelerate the internal promotion of cassava flour, free sample of
cassava products were given away to the households in Sukadana. This was intended
to stimulate a positive attitude towards the usage and benefit of the flour. It was
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expected more people becoming aware on this innovation. The utilization of cassava
flour as food ingredients has been introduced in the village of Akar-akar. To further
stimulate and promote the application of the cassava flour, a food design competition
where cassava flour was used as the main ingredients. This event was held on 28
June 2013. The villagers started to consider that cassava flour was superior to the
rice flour due to it has longer shelf life. In addition, the government also showed their
interest in cassava flour where some government agencies in KLU also purchased the
flour in KUB Akar-akar.
Further promotion efforts have been also carried out such us introducing the
flour to some local bakeries (e.g. Indah Roti) and some home industries such as Dita
cookies (Perumnas, Mataram); Snack 99 (snack producer in Pejeruk, Ampenan);
Euis camilan (home industry of snack, Ampenan); Mirasa bakery (Cakranegara);
Melissa bakery (Cakranegara); Aroma bakery (Gomong, Mataram); Halus Putra
(Gomong Mataram). To these industries, free flour and sample of cookies made from
cassava flour were distributed. Based on the feedback from these local bakeries; cake
and cookies are considered to be the right application of the cassava flour. However,
further research in incorporating cassava flour as food ingredients in bread systems
need to be further explored.
Further promotion to government agencies was also done paralleled with
introduction of the targeted group and their production availability. Hence,
government could also take apart in the promotion and provide access towards good
promotion and marketing of Bayan’s cassava flour. The cassava processed products
such as flour and sawut/chips (as rice substitute) have been distributed to the local
governments such as: Bappeda Province, Badan Ketahanan Province, Dinas
Perindustrian dan Perdagangan Province, Bupati Kabupaten Lombok Utara, Perindag
KLU dan Bappeda KLU.
Economy Analysis of Sawut Manufacturing in Bayan
The results of economic analysis have shown that the sawut manufacturing in
Bayan Lombok Utara was beneficial for the manufacturer. The B/C analysis
indicated the value of sawut was 1.5 to 1.90, which was positive Although the sawut
manufacturing activity was conducted in a small scale, this activity could be
considered as an alternative activity for women particularly for those who were
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coming from poor household and man who were unemployed and do not have certain
jobs.
The benefits gained by sawut and cassava flour manufacturing could be
considered as the income improvement as the sawut production chains was not only
involved the lay worker (buruh), but also home industry in the villages. Moreover,
this production activity could be done together as a family side activity income. This
whole system could be done continuously since the cassava was available whole year
around in this area. In the case of working as buruh tani (for rice) which was very
seasonable activity; on the contrary the sawut production activity was very
productive hence the family income would be higher. Note that the selling price of
cassava sawut is relatively high compared to the fresh cassava.
Impact of Flour Processing Training towards the production of Food Systems
The training to the targeted groups was aimed to introduce the processing
cassava and the application of cassava’s flour for making noodles and stick. This
training was conducted by describing the ingredients purposes and the method on
how to produce the products. The evaluation result of the training activities was
categorized with the following criteria such as: knowledge (cognitive), attitudes
(affective) and skills (psychomotoric) of members. As expected, the results showed
that the group members gained knowledge and skills on how to produce sawut (dried
shredded cassava) and cassava flour. More precisely, the distribution of the group
members is presented in the Figure 3.

Figure 2: Training Impact of Sawut and Flour Processing
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As shown in Figure 3 most members (62.54 %) were able to mention the materials
needed for the manufacture of noodles, sticks, and rice-sawut, indicating the group
knowledge was relatively high and most of members were able to explain this
properly. The attitude (affective) was examined by relating to the members approval
to materials and how to manufacture. The results showed that the majority of
members (84.62%) understood on the materials needed and its application. This
could indicate that respondent attitudes toward the material and the processing
method of making noodles, stick, and rice sawut could be categorized in agree
criteria. The skills (psychomotoric) under this study are defined as how the members
of the group practice or implement the results obtained during training. The results
indicated that majority members (92.31%) were able to recall the materials required
and conduct the processing as trained, suggesting the respondent was perceived to be
relatively skillful.

Conclusions
a. The technology implementation of cassava processing into sawut and flour
can be used as one method of adaptation to climate change and strengthen
the poor household food security.
b. Manufacturing of cassava tuber into dried shredded cassava (Sawut) has two
functions:
c. Production of Sawut was able to decrease the dependency on rice where
sawut could replace the rice consumption up to 60%.
d. Sawut could be used as a raw material of various kinds of processed food.
e. Cassava flour was able to decrease the wheat flour dependency with an
excellent product properties and could be utilized

in various food

products.
f. The B/C value for the location of the production process in Bayan with
small capacity was 1.53 - 1.90, where the income of poor women
household was higher than lay worker. This also could be considered as
side activity income.
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Abstract
This research aims to look at the influence of factors of farm management on
farm production of paddy farming in terms of land area, the status of farm land,
planting varieties, use of fertilizers, labor, farming experience, education of farmers,
farmers' capital, home to the distance farmland, farmland distance to market in
Cianjur, West Java. This research was conducted using a survey method. Population
studies in four sub-district is agricultural base in the District of Pacet, District
Cugenang, District Warung Kondang, Cibeber District. The choice of location is
done intentionally (purposive) with consideration of the location is the center of rice
production.
The primary data (questionnaires interviews with Farmer, Chairman of
Farmers Group, Family Farmers Group, Agricultural Extension Workers). Secondary
data and other support. Methods of data analysis using Test Data Analysis,
Regression and Correlation Test to see the effects of farm management factors on
production farming rice paddy. Results of the analysis concluded there are
differences between the production of paddy rice into four districts in Cianjur. The
highest production of paddy rice farming in the District Cugenang, District Warung
Kondang, Cibeber District, District Pacet.
Factors management of paddy rice (paddy rice farming land, the status of
paddy rice farming land, three varieties of planting, use of fertilizers, labor, capital of
farmers) significantly affected the production of paddy rice farming, while the
experience of farmers, farmer education, distance home to farmland paddy rice,
paddy rice farmland distance to markets did not significantly affect the production of
paddy rice farming.
Keywords: business paddy rice, paddy, production, paddy farming

1. Introduction
Agricultural country that promotes national development in the agricultural
sector, the development of agricultural development is inseparable from the
availability of natural resources, especially land resources as a source of paddy rice
as a staple feed its population. Therefore, the development of the agricultural sector
is one sector movers and development as well as economic growth.
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In this case the agricultural sector is still one of the foundation sector in the process
of growth is expected to be able to meet the needs of public consumption is likely to
increase. It is shown from the number of residents or workers who live or work in the
agricultural sector as well as national product comes from agriculture, meaning that
agriculture plays an important role on the overall national economy (Mubyarto,
1989).
One major cause is Indonesia to import rice because, farmland increasingly
narrow. Agricultural intensification is necessary because agricultural land is
increasingly narrow due to conversion of agricultural land into non-agricultural (>
500 ha / year).
Area of paddy rice farming that is not enough to increase the area of arable
farming rice paddy fields as a result of pressure of the working population in the
agricultural sector is quite large. This condition causes the development of
agribusiness in Indonesia undergo many obstacles which in turn the production of
paddy rice farming low and high production costs. Broad narrow arable This led to
the production elasticity of production factors labor, capital facilities and very very
small compared to the elasticity of production to production factors land.
Efforts to increase production in wetland management will improve the
welfare of farmers. Some thoughts of author who could be considered to
peeningkatan production of paddy rice farming, among others, support the
government's policy on agriculture made easier especially for the development of
small-scale farmers, increase the use of rice fields belonging to other parties for
small-scale farmers, increase the selling price of the crop, the inheritance system land
to the successor or dependents who are experienced in paddy rice farming, increase
the accessibility of working capital loans paddy rice farming and information for
farmers, improving the quality of human resources through education and counseling
productive and improvement of appropriate technologies and sustainable.
Some indicators that concern the evaluation results of the development of
agricultural activities to date, the rate of decline of land capability, land fertility rate
slumped, increasing conversion of agricultural land, vast and increasingly
widespread critical land quality, the level of pollution and environmental damage to
agriculture increased, the unemployment rate in rural increases, farmers reduced the
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power exchange, income and welfare of farm families declined and horizontal
inequalities increases.
Production of paddy rice farming in Cianjur is still relatively low. One of the
factors causing low rice production is soil fertility and management of paddy rice
farming and a lot of land conversion increases, thereby resulting in the production of
any straight line of the output is low.

2. Methodology
A. Research Design
Research carried out by means of field surveys. This research is a study to
find the facts to the proper interpretation (descriptive) and to test hypotheses
and conduct a deeper interpretation of the relationship variables (analysis),
whereas the collected data based on the observation of the research subjects
variable.

B. Place and Time Research
The experiment was conducted in Cianjur in four sub-districts Pacet,
District Cugenang, District and Sub-District Warung Kondang Cibeber.
Research is also conducted at the Department of Agriculture Cianjur which
began in June till the end of July 2014.

C. Data Collection Techniques
The study population was the manager of the paddy rice field paddy
farmers with paddy paddy rice farming in Cianjur in four sub-districts Pacet,
District Cugenang, District and Sub-District Cibeber Kondang point.
Site selection is done deliberately with the consideration of the location is
the center of production of paddy rice farming rice paddy. Sampling was
carried out at several sampling points at each location.
Of the population in the four districts, amounting to approximately 52
villages and 4,000 farmers were taken 100 samples per district that is a total of
400 samples of the study.
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According Sugiyono (2004) a decent sample size used in the study, among
others, 0 more than 30 samples in the study had normal distribution and 2)
when the study will conduct a multivariate analysis (correlation and multiple
regression for example), then the number of sample members at least 10 times
of the number of variables studied.
Given this research there are 11 variables to be studied, the number of
samples is 400 paddy rice farm manager of the study population. Sampling was
done by probability sampling (Sugiyono, 2004) in which the sample technique
provides equal opportunity for every element (member) to be elected as
members of the population sample.
As the respondents were managers of paddy rice farming, while for
deeper qualitative aspects and problems of information retrieval research
purposes done with in-depth approach to the Chairman of Farmers Group,
agricultural extension agents, and relevant agencies related to research, but it is
supported by direct observation in the field.

D. Sources of Data
Types and sources of data used in this study are primary and secondary
data. Primary data is data collected from the first data source (Soekartawi,
2002).
Primary data includes data managers paddy rice farming that is the name,
date of birth, age, sex, education, main job, second job, villages, village,
district, county, number of families, organizations that follow, paddy rice
farming land ownership,luas lahan, jumlah produksi usahatani padi sawah per
year, land status, duration of farming, irrigation, planting commodities, the
pattern of the growing season, varieties grown, the number and cost of labor
(planting, maintenance, harvesting, post-harvest), though the cost of land, the
amount and cost of seed plants, the cost of the use of fertilizers, pesticide costs,
fees and village irrigation, total labor costs and working capital, total annual
revenue, annual cost of paddy land tax and the net proceeds annual income.
In primary data collection from multiple variables studied by direct
interviews conducted with respondents and assisted by two field agricultural
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extension officers in each district. Questionnaires previously done a short
training procedures for filling questionnaires given. Interviews were conducted
with questions based on the list of questions that have been prepared.
For secondary data collected includes detailed socio-demographic villages
and districts, programs relating to agricultural land obtained from the Village
Office, District Office, Office of the Central Bureau of Statistics, Department
of Agriculture Office and agencies associated with the object of research.

E. Methods of Analysis
Analysis of the data used in this research is descriptive qualitative and
quantitative methods. Descriptive and qualitative methods are used to
determine the presence of factors that affect the production of paddy rice
farming in four districts in Cianjur.
Data processing is a process of simplification of the data collected by the
researchers into a form that is more easily interpreted After the data is
processed and then analyzed descriptively and presented in the form of
pictures, graphs, tables and mathematical calculations, so that the process of
delivering information obtained from these studies and became effective easily
interpreted.
Quantitative analysis method to discuss the data obtained from the results
of research using statistical formulas as described as follows:
1. Test Reliability Questionnaire
a. Test Validity
b. Test Reliability.
2. Analysis of thecorrelation
3. Analysis of Determination
4. Regression Analysis

F. Research Variables
This study was conducted using data independent variables and the
dependent variable is:
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1. Variables (Independent Variable) includes 10 kinds of rice paddy farming
management in four districts in Cianjur.
2. Bound Variables (Dependent Variable) include the amount of the total
production of paddy rice farming rice fields in four districts in Cianjur.
Operational Definitions (limitation) and indicator.

Tabel 1. Variabel, Definisi Operasional dan Indikator
No

Variable

Operational definitions

Indicator

(1)

(2)

(3)

(4)

The ability to produce rice
production with optimal
Paddy rice farming land area
controlled
Managed land owners and
tenants to work on the working
Superior varieties

Total production or sale of
the crop (dollars) per year
Paddy land area (ha)

1.

Production (Y)

2.

Land area

3.

Land status

4.

Rice varieties

5.

the
use
fertilizers

6.

Labor

7.

Farming
experience
Education
farmers

8.

9.

10.

11.

Owner and Cultivators

1 : growing season 1
2 : growing season 2
3 : growing season 3
of Inorganic
and
organic 1 : growing season 1
fertilizers
2 : growing season 2
3 : growing season 3
The number of workers in the 1 : Planting
process of paddy rice farming
2 : Maintenance
3 : Harvest
4 : Post harvest
The length farmers manage rice Long years of farming
paddy farming
of Formal education have been 1. Primary education
followed by farmers
2. Secondary education

3. Upper
secondary
education
4. Scholar
Capital
The amount of labor capital and Amount of labor and capital
working capital in lowland rice management of lowland rice
farming
farming
Distance home The distance to the location of Distance / km
to the land
the location of the house to the
land
Distance home The distance to the location of Distance/ km
to the market
the location of the house to the
market
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3. Result and Discussion
A. Results of Research
Cianjur is geographically located at the coordinate position between
106º42 '- 107º25' East Longitude and 6º21 '- 7º25' south latitude, with an area of
3432.96 km2. The limits are as follows: North: borders with Bogor and
Purwakarta East: borders with Bandung and Garut regency South: borders the
Indonesian Ocean. West: Cibeber bordering the District of Sukabumi.
Most of the area is mountainous Cianjur, except in most of the southern
coast in the form of a narrow lowland. Agricultural lands tanaan food and
horticulture, animal husbandry, fishery, plantation and forestry are keshidupan
for the community. Supported by many large and small rivers are used as water
resources of agricultural crops. The longest river in Cianjur is Cibuni river which
empties into the Indian Ocean.
Northern Territory Cianjur plateau which is located at the foot of Mount
Gede with a height of about 2,962 m above sea level. Its area also includes the
peak with a height of about 1,450 m, Cipanas City (District of Cipanas and
Pacet) with a height of about 1,110 m, and Cianjur City with an altitude of about
450 m above sea level. Most of this area is mountainous plateau and partly the
plantations and rice fields. In the western part of Bogor there is a zone near
Mount Salak with a height of 2,210 m which is the youngest volcano that
covered most of the surface of volcanic material. Central Cianjur region is hilly,
but there are also low-lying rice fields, plantations surrounded by small hills
scattered with state of unstable soil structure..
South Cianjur region is lowland consisting of small hills and punctuated
by mountains that extends into the Indonesian Ocean, between the hills and the
mountains there are also fields and fields huma. Low plains in southern Cianjur
has a height of about 7 m above sea level.
The topographic characteristics contained in Cianjur is as follows :
1. Plains
2. Hills berelief smooth
3.

Hills berelief rugged
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Agricultural wetlands scattered in every district, the designation of areas of
dryland farming spread in each sub-district, district horticulture designation
scattered all districts, the designation of the area plantations are scattered in
every district, and the area designation is directed to the poultry farm, non-farm
poultry and large animals includes District Pacet, Cipanas, Cugenang,
Cikalongkulon, Mande, Warungkondang, Cibeber, Sukanagara, takokak,
Tanggeung, Cibinong, Kadupandak,Leles, Agrabinta, and Sindangbarang.
Cianjur tropical climate with rainfall per year between 1000 to 4000 mm
and the number of rainy days on average 150 days per year. The average
temperature in January is 330C. The average minimum temperature in January is
230C. A day has 12 hours of sunshine in January.

B. Population
Total population in Cianjur is 2.17219 million inhabitants, and the
population growth rate 1.09%. with the population density reaches 625.03jiwa /
km2 (BPS, 2012). The spread of the population is mostly concentrated in the
central and northern regions of Cianjur Regency. The largest population in the
District of Cianjur ie 7.30% of the total population and the population of Cianjur
lowest in Sub Campakamulya ie 1.09% of the total population of Cianjur.
Faced with population problems relating to population and in an effort to
promote the establishment of a quality community, the local government must
provide family planning services targeting the realization of a prosperous
family.
The number of single family heads in 2012 who had to live and raise a
family alone is quite a lot that is 74 389 households. The level of education of
head of the family also looks still very low.

C. Food Security
The food situation in Cianjur can be seen on the food situation in each
district, and the food situation in the risk of mild districts still have to watch out
that this situation can be maintained and no change to the worse situation.

235

The food situation in Cianjur is generally described as the table above that
are in a state of mild risk and moderate risk, while based on the results of the
analysis of the availability of production and consumption needs can be seen
from the comparison between rice production and consumption needs of the
population in macro Cianjur for 5 (five) years (period 2008-2012) is in a state of
permanent surplus.

D. Agriculture
The agricultural sector for Cianjur is a very important sector. That is
because the agricultural sector is the largest contributor to the GDP (Gross
Domestic Product). In addition, most of the population Cianjur work in the
agricultural sector, which is about 51% of employment comes from the
agricultural sector.
The agricultural sector is the main provider of the food needs of the
community which is a basic need and a human right. The agricultural sector also
provides a huge market for manufactured products due to a large number of rural
population and continues to increase. Thus, the agricultural sector is one sector
that is most effective for alleviating poverty in rural areas through increased
income of those working in the agricultural sector.
The agricultural sector is the food crops sub-sector, which is very
prominent. At constant prices of more than 32.95% agricultural GDP is derived
from food crops sub-sector, while the livestock sub-sector ranks second with
contributing to the year 2012 of 6:11%, then the fishery subsector was third,
which accounted for 2, 15%.
Land is one of the requirements to the process of production in agriculture.
Productivity of land is heavily influenced by the level of fertility, soil texture,
and water availability. Most of the land in Cianjur is productive land, although
there are some that have not been used optimally.
Land area in Cianjur in 2012 was 350 148 / ha, consisting of 65 540
wetland area of 173 218 ha of paddy land and not the land area of 111 390 ha of
agricultural instead, further details regarding the extent and use of land in
Cianjur. In support of agricultural development is also closely associated with
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the presence of the farmer's level of knowledge and skills of farmers' attitudes
will color the pattern of farming is performing. In general coaching geared to
strengthen agricultural extension capabilities, as well as the role of farmers and
their families in an effort to reach a strong farm. To facilitate guidance to the
farmers then formed groups - farmers group.
Realization of rice production in 2008 to 2012 exceeded the target
consumer needs in the community so that rice production in Cianjur Cianjur said
surplus.

D. Paddy rice farm households
Agricultural activities are activities that result in the production of
agricultural products with the aim of can produce optimal as possible. Farming
households are households in which one or more members of the household to
manage self-owned agricultural enterprises, the profit-sharing or someone else
with pay in this case is an agricultural services.
The number of farming households in West Java were 3,057,424
households farming. There are three districts with the highest sequence number
of households that have the highest farm Sukabumi many as 291 192 farming
households, Cianjur much as 282 964 farm households and as many as 282 673
Tasikmalaya farming households. (BPS, 2012).

E. Overview Characteristics of Respondents
In this study the respondents were taken from the 4 districts that rice
production is higher than other districts, namely District Pacet with Cibodas and
Sukanagalih village, subdistrict Cugenang for research conducted in the village
of Sukamanah, Sukamulya and Sari Bloom, for the District Warung Cieundeur
Kondang done in the village, Bunisari, Bunikasih, Tegalega, Jambudipa and
Ciwalen, for the District Cibeber in the village of Kanoman, Cibokor,
Cibaregbeg, Mayak and Cipetir.
a. Respondents by occupation
b. Respondents according to education
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F. Statistical Analysis
Statistically, the production of paddy rice farming is the highest, followed
by the District of District of Cugenang point Kondang, Cibeber District and
District Pacet, where there is a significant difference between the average
production of paddy rice farming in Sub Cugenang against average in District
Pacet, District Kondang stalls and Cibeber District and there are significant
differences between the average production of paddy rice farming in the district
Kondang point to the average production of paddy rice farming in the district
and sub-district Pacet Cibeber, but there is no significant difference from the
production of paddy rice farming from the District slugs and Cibeber District.

G. Hypothesis Testing Results
Results of Multiple Regression Analysis and Correlation, Testing
requirements of data analysis

a) Test of Normality
b) Test of Multicollinearity
c) Test Heterokedasitas
d) Test Autokolerasi

B. Discussion

1. The production of paddy rice farming in Cianjur in four sub-districts studied.
2. The effect of farm management on the production of lowland rice paddy paddy
paddy paddy partially.
3. The effect of farm management on lowland rice paddy paddy paddy production
in multiple.
4. Conclusion
There are differences in the production of paddy rice farming among the four
districts in Cianjur. Production of paddy rice farming is the highest, followed by the
District of the District Cugenang Kondang stalls, District and Sub-District Cibeber
Pacet, where there is a significant difference between the average production of
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paddy rice farming in the District Cugenang against average in the district Pacet, Sub
Shop Kondang and District Cibeber and there are significant differences between the
average production of paddy rice farming in Sub Shop Kondang the average
production of paddy rice farming in the district and sub-district Pacet Cibeber, but
there is no significant difference of production of paddy rice farming and District
Pacet Subdistrict Cibeber.
1. Partially factors managing paddy rice farming which has significant effect on
the production of paddy rice farming is farming rice paddy land area (X1),
paddy rice farming land status (X2), 3 varieties growing season (X3.3), the use
of fertilizers (X4), labor (X5) and the capital of the farmer (X8), while the
experience of farmers (X6), education of farmers (X7), the distance to the
paddy rice farmland (X9) and paddy rice farming land distance to the market
(X10) no significant effect on the production of paddy rice farming.
2. In the management of multiple factors significantly affect farm production of
paddy rice farming (Y) is the area of irrigated rice farming (X1), paddy rice
farming land status (X2), varieties growing season 1 (X3.1), varieties of season
planting 2 (X3.2), 3 varieties growing season (X3.3), the use of fertilizers (X4),
labor (X5), the experience of farmers (X6), education of farmers (X7), farmers
capital (X8), the distance to land (X9), the distance of land to market (X10).
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Abstract
Ni-UiO66 solids have been synthesized successfully using direct
solvothermal method in which reaction mixtures of zirconium tetrachloride (ZrCl4),
nickel nitrate hydrate (Ni(NO3)2.6H2O) and 1,4-benzenedicarboxylic acid (BDC) in
N-N'-dimethylformamide (DMF). The variants ratio Ni/Zr used were 0, 0.05, 0.1,
0.15 and 0.2. All materials were heated at 140 °C for 6h. Characterization results
using XRD showed that the diffractogram of Ni-UiO66 not only have similar pattern
to UiO-66 reported by Cavka but also has higher intensity at 2θ of 7.3°. It showed
that there was shift of peak at 2θ of 7.3° due to the adding of Ni2+. The shift showed
that ion Ni2+ was inside of the framework. The point interest was Ni-UiO66 with the
ratio Ni/Zr was 0.15, has the highest intensity at 2θ of 7.3°. In addition, the result of
SEM has showed that Ni-UiO66 with the ratio was 0.15, has morphology sharpest
and nearest to UiO-66 than others Ni-UiO66. The morphology Ni-UiO66 were cubic
intergrown crystal. TGA result showed the stability thermal of Ni-UiO66 was slight
decreased than UiO66.
Keywords: Bimetalic MOF, Ni-UiO66, Solvothermal

Introduction
Metal Organic Framework (MOF) is a new type of porous material developed
at the recently. MOF is composed of metal ions or polinuklear units are connected by
an organic compound as a linker. In addition, the synergy between the organic and
inorganic components makes MOFs as an attraction to be developed in a variety of
applications such as energy storage, adsorbents, separators and a catalyst (Zhou,
2013).
UiO-66 (University of Oslo) or Zr-MOF is one of MOF whose structure is
composed of inorganic metal zirconia (Zr) and 1,4-benzene dicarboxylic acid
(H2BDC) as an organic linker. 3D structure material UiO-66 is composed of a rigid
cubic Zr6 of polyhedral clusters that make up the collection of octahedral and
tetrahedral cavities. Each end of the Zr polyhedral be bonded to one oxygen atom
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that comes from one of the branches of the carboxylic BDC linker. While inter Zr6O6
polyhedral clusters linked by BDC to form a framework UiO-66. UiO-66, was first
synthesized by Cavka et al. in 2008. UiO-66 synthesized using methods solvotermal
with metal and its ligand ratio of 1:1 was dissolved in DMF and then reacted at a
temperature of 120oC for 24 hours. UiO-66 produced has a surface area of 1187 m2 /
g and morphology UiO-66 cubic crystalline intergrown (Cavka, 2008). Another
research has reported that UiO-66 can be synthesized in higher temperature but
shorter time, 140oC for 6h. UiO-66 which was synthesized has isostructural with
UiO-66 by Cavka (Rahmawati, 2013).
MOF modifications with the addition of metal ions in the MOF framework
has been reported previously. Partial isomorphic substitution of Zn in IRMOF metal
clusters by cobalt ions is described for the first time. Specifically, different numbers
of Co2+ ions have been incorporated during solvothermal process into the Zn-based
MOF-5 (IRMOF-1) framework. Through similar solvothermal method, some metal
ions Zn2+ in MOF-5 successfully replaced by Ni2+ ions. It is estimated that the Ni2+
ions entry and replace the skeleton of Zn cluster [Zn4O]6+. The results showed that
the addition of Ni2+ ions in MOF-5 can expand and enlarge specific surface and pore
diameter of MOF-5. (Li et al., 2012, Botas et al., 2010). Herein, we report the
synthesis of Ni-UiO66 bimetallik with solvothermal method.

Methodology
2.1 Materials
Zirconium tetrachloride (ZrCl4 99,0%), 1,4-benzen dicarbocarboxylic acid (BDC,
99,0%), N-N’-dimethyl formamide (DMF, 99,8%), Chloroform (CHCl3, 99,9%), and
Nickel (II) nitrate (Ni(NO3)2.6H2O). All chemicals were pure analysis and used
without purification.

2.2 Procedures
2.2.1 Synthesis of UiO66
ZrCl4 (0.3381 g, 1.5 mmol) and BDC (0.25 g, 1.5 mmol) were dissolved in 45 ml
DMF at room temperature. The mixture was stirred at room temperature for 1h. The
mixture was transferred into a 50 ml vial, which was sealed and maintained at 140oC
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for 6h. The vial was then removed from the oven and allowed to cool to room
temperature. The white solid was filtrated, washed with DMF and chloroform and
dried at vacuum condition (Rahmawati, 2013).
2.2.2. Synthesis of Ni-UiO66
ZrCl4 (0.3381 g, 1.5 mmol), BDC (0.25 g, 1.5 mmol), Ni(NO3)26H2O

were

dissolved in 45 ml DMF at room temperature. To gain a better understanding of the
influence of adding ion Ni2+, different ratio mmol Ni/Zr was used. 0.0218 g (0.075
mmol) of Ni(NO3)26H2O was added for Ni/Zr 0.05 the product was named as Ni(5)UiO66, 0.0436 g (0.150 mmol) of Ni(NO3)26H2O was added for Ni/Zr 0.10 the
product was named as Ni(10)-UiO66, 0.0654 g (0.225 mmol) of Ni(NO3)26H2O was
added for Ni/Zr 0.15 the product was named as Ni(15)-UiO66, and 0.0872 g (0.300
mmol) of Ni(NO3)26H2O was added for Ni/Zr 0.20 the product was named as
Ni(20)-UiO66. The mixture was stirred at room temperature for 1h. The mixture was
transferred into a 50 ml vial, which was sealed and maintained at 140oC for 6h. The
vial was then removed from the oven and allowed to cool to room temperature. The
white solid was filtrated, washed with DMF and chloroform and dried at vacuum
condition.

2.3 Characterization
X-ray diffractometer (PXRD, D8 Advance-Bruker aXS) using Cu Ka radiation (k =
1,54056 Å) in the range of 2θ = 0-50ᵒ was used to confirm the isostructural NiUiO66 with UiO-66. FTIR (Spectrum 100-FT-IR Spectrometer, Perkin-Elmer) was
used to check the stability of the functional groups on the organic ligands. The
spectrum was scanned from 600 to 4000 cm-1. SEM (Zeiss EVO MA 10) analysis
was used to capture and determine the morphologies of the crystalline samples. All
samples were mounted on a carbon tape and coated with gold prior to measurement.
Thermal stability of Ni-UiO-66 was checked by a thermogravimetric analysis (TGA,
TGA/DSC1 STARe system-METTLER TOLEDO) instrument. 10 mg of samples
was loaded into a sample holder and heated to 800ᵒC at a rate of 10ᵒC /min.

Result and Discussion
The starting solutions before the solvothermal green color intensity were
proportional to the amount of ion Ni2+ added. On heating to a temperature of 140oC,
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the results of solvothermal formed of two layers, the bottom layer was bluish and the
upper was blue. Bluish layer was the desired product, namely the suspense of NiUiO-66. Another layer might be was a residual of Ni(NO3)2 which did not react.
Based on the literature, Ni2+ in DMF solvent is green and has a stable octahedral
structure. However, heating of the solution Ni2+ resulted in changes in the structure
of octahedral Ni2+ into tetrahedral (Lalonde et al., 2013). Similar result was reported
that a solution of Ni (NO3)2 is colored blue on heating above 120oC (Li et al., 2012).
After solvothermal reaction, the solution has cooled, then separated between
the white substrates with green filtrates. The substrates were washed with chloroform
to remove residual solvent (DMF) and the rest of Ni(NO3)2. Substrates dried to be a
white solid under vacuum. The amounts of samples was measured with analytical
balance.

Figure 1 Mass Product of Ni-UiO66

Characterization solid of Ni-UiO-66 using PXRD aims to determine NiUiO66 obtained from synthesis via direct solvothermal method whether have
similarities structure with UiO-66 by Cavka. The resulting diffraction pattern was
produced several characteristic peaks of solids that have been characterized.
Characteristic peaks of UiO-66 appears at 2θ of 7.5 with the highest intensity and
then followed by other peaks at 2θ of 8.6, 10.3, 20.6 and 30.5. Solids of UiO-66 and
Ni-UiO-66 with variations ratio Ni/Zr are 0.05; 0.1; 0.15; and 0.20 show a similar
pattern with UiO-66 belongs Cavka. There is a difference in the intensity of each of
the synthesized solids. The addition of Ni2+ does not affect the structure of UiO-66,
evidenced by the absence of new or the loss characteristic peak. While the shift in 2θ
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values can be assumed due partly Zr4+ ions are replaced by Ni2+ ions. Peak intensity
at angles of 7.6 and 8.6 belong to the Ni(5)-UiO66 was higher than UiO-66. Peak
intensity at angles of 7.6 and 8.6 higher in Ni(10)-UiO66 and Ni(15)-UiO66.
However, the intensity of the peak angle of 7.6 and 8.6 decrease in Ni(20)-UiO66.
The increase in intensity caused by the crystallinity of the solids. The higher the
intensity, the more crystalline solids were also analyzed. Thus, the addition of Ni2+
up to 0.15 resulted crystalline solids, but the crystallinity of the solids decreases
when Ni2+ was added by 0.2. Crystallinity other samples can be calculated by
comparing the area under the curve samples with Ni(15)-UiO66 as tabulated in Table
1.

Figure 2. Pattern PXRD Ni-UiO66
Based on Scherrer equation the particle size of UiO-66 and Ni(15)-UiO66
were obtained decreased. SEM image shows the decreasing of particle size also. The
surface morphology of Ni- shows small crystals clustered similar to solids UiO-66 is
synthesized in this study. Ni(15)-UiO66 has morphology sharpest and nearest to
UiO-66. The cubic intergrown was seen clearly.
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Table 1. Relative crystallinity of ZIF-8 crystals synthesized with variation Ni/Zr
2θ
total area under
Relative
Sample
the curve
crystallinity
1
2
UiO-66
7,3479 8,4843
819.89
53%
Ni(5)-UiO66
7,4147 8,5678
65%
996.84
Ni(10)-UiO66 7,3813 8,4843
91%
1398.96
Ni(15)-UiO66 7,3813 8,5344
100%
1535.27
Ni(20)-UiO66 7,4147 8,5845
58%
895.26
Figure 4 shows spectra FTIR of H2BDC and Ni-UiO66 with variation of
Ni/Zr. Carboxylate groups on H2BDC can be identified by the presence of absorption
bands in the 3200-2500 cm-1 which is the stretching area of OH, 1730-1700 cm-1
which is the stretching area of C = O and 1320- 1210 cm-1 which is the stretching
area of CO. Absorption band of benzene rings appear at region 800-711 cm-1
(Kandiah, 2010). The spectra patterns FTIR with variations in Ni/Zr which 0.1; 0.15;
and 0.20 are almost the same as the spectra UiO-66. Significant differences can be
observed with decreasing intensity of absorption at 680 cm-1 area is proportional to
the increase in the concentration of Ni2+ ions added. This indicates that the Ni2+ ions
interfere with the formation of clusters Zr6O6. Li (2012) reported that the Ni2+ ions
can enter and replace Zn2+ in the framework of [Zn4O]6+ of MOF-5. It is unfortunate
that the effect of adding Ni2+ ions with variations Ni/Zr are 0.05; 0.1; 0.15; and 0.20
to the formation of new Ni-O group cannot be observed in the this FTIR spectra.
a

b

Figure 3 SEM Image a) UiO-66 b) Ni(15)-UiO66

Thermal stability of Ni-UiO66 can be known from TGA analysis at figure 5.
TGA curves of Ni-15-UiO-66 is similar with TGA curves of UiO-66. TGA curves of
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Ni-15-UiO-66 show three stages of weight loss. The first decline in the range 50100oC of 10.09%, the second decline in the 120-200oC range of 16.05% and the third
decline in the range of 470-580oC by 28.80%, so that the total weight lost from a
sample of Ni-UiO66 amounted to 54.94%.
Third decline is the decomposition temperature of BDC from framework NiUiO-66. There was shift of the number Tonset to lower temperature compare to UiO66. It means that the stability thermal of Ni-UiO66 decrease. A decrease in thermal
stability of Ni-UiO-66 in accordance with the statement of Li (2012), namely, the
addition of Ni2+ ions in the framework resulted in a decrease in thermal stability
MOF.

Figure 4 Spectra of FTIR Ni-UiO66

Figure 5 TGA Profile Ni-UiO66
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Conclusion
Ni-UiO66

solids

have

been

synthesized

successfully

using

direct

solvothermal method. Ni-UiO66 with the ratio Ni/Zr was 0.15, has the highest
crystallinity. The result of SEM showed that Ni-UiO66 with the ratio was 0.15, has
morphology sharpest and nearest to UiO-66 than others Ni-UiO66. TGA result
showed the stability thermal of Ni-UiO66 was slight decreased than UiO66.
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Abstract
Heavy metal pollution is a serious problem because they cannot be degraded
by natural processes and persist in soil, water, and sediment. Many indigenous
microorganisms isolated from heavy metal contaminated sites had tolerance to heavy
metals toxicity and play a significant role in environmental bioremediation.
Biosorption is one of the mechanisms of microorganisms resistance to heavy metals,
especially in bacteria. Acinetobacter sp. IrC2 is a copper-resistant bacteria isolated
from activated sludge in an Industrial Wastewater Treatment Plant in RungkutSurabaya, Indonesia. The aim of this research was to study the potency of copper
resistant bacteria Acinetobacter sp. IrC2 as biosorbent of heavy metals. Biosorption
was determined by measuring the reducing of heavy metals concentration on
growing medium of bacteria by using atomic absorption spectrophotometer. The
result of this research showed that Acinetobacter sp. IrC2 has capability to reduce
copper, zinc, lead, cadmium in the medium up to 64.31%, 24.73%, 62.79%, and
11.56%, respectively. Acinetobacter sp. IrC2 also could reduce up to 24.30% CuS04,
16.38% Pb(NO3)2 , 75.93% ZnSO4, and 47.62% CdSO4 in medium supplemented
with 1 mM the mixture of those heavy metals. The potency of Acinetobacter sp. IrC2
to reduce heavy metals concentration in medium will be useful in the development of
a bacterium-based biosorbent for treating industrial waste and wastewater.
Keywords: Acinetobacter sp. IrC2, biosorption, copper, heavy metals, reduce

1. Introduction
Heavy metals are groups of pollutants, which are not biodegradable and tends
to accumulate in living organisms (Kobya et al., 2005).The concentration of these
metals need to be reduced to meet legislative standard according to the World Health
Organization (WHO, 2010). The metals of most immediate concern include
cadmium, copper, lead, nickel, mercury, and zinc. The presence of such metals in
aquatic environments cause damage to aquatic life and killing microorganisms
during biological water purification process (Vinodhini and Narayan, 2008).
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Some reports have shown that indigenous microbes tolerate high heavy
metals concentrations in different ways and may play a significant role in the
restoration of contaminated soil (Ge et al., 2009). Microbe-based technologies can
serve as alternatives to conventional methods for pollution removal. In recent years,
the biosorption process has been extensively studied using microbial biomass as
biosorbents for heavy metal removal. The surface properties of bacteria enable them
to adsorb different kinds of organic and inorganic pollutants from solutions (Aksu
and Tunc 2005).
Microorganisms that are able to survive well in high concentrations of heavy
metals are of great interest as bioremediation agents because they can achieve
different transformation and immobilization processes. Specially, they conduct
bioaccumulation based on the incorporation of metals inside the living biomass or
biosorption, in which metal ions are adsorbed at the cellular surface (Vijayaraghavan
and Yun, 2008). Biosorption is a process, which represents a biotechnological
innovation as well as a cost effective excellent tool for removing heavy metals from
aqueous solutions (Das et al., 2008). Biosorption utilizes various natural materials,
including fungi, yeast and bacteria that have been studied to sequester metal ions
from aqueous solution and it represents a cheap alternative to conventional processes
due to the use of low cost sorbent material (Abdel-Ghani et al., 2009). The aim of
this research was to study the potency of indigenous bacteria Acinetobacter sp. IrC2
to biosorb of heavy metals so that the concentration of heavy metals on medium can
be reduced.

2. Methodology
2.1. Bacterial strain, media and growth
Acinetobacter sp. IrC2 was copper-resistant bacteria isolated from activated
sludge in an industrial wastewater treatment plant in Rungkut, Surabaya, Indonesia,
under the accession number of JX 009133 (Irawati et al., 2012). Bacterial isolate was
grown in Luria Bertani (LB) agar containing the following (per litre) : tryptone : 10
g, yeast extract 5 g, NaCl 10 g, glucose 0,1 g, and pure agar 0.15 g. Stock of 1 M
CuSO4 (copper); 1M Pb(NO3)2 (lead); 1 M CdSO4 (cadmium) ; 1M ZnSO4 (zinc)
were added to the autoclaved media (Irawati et al., 2013).
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2.2. The Effect of Heavy Metals on Bacterial Growth
Cells were grown in LB broth supplemented with various concentration of
copper, lead, cadmium, zinc, the mixture of the heavy metals, and in medium without
heavy metals. The cultures were incubated at 37°C on a shaker 175 rpm. Growth was
monitored by measuring optical density at 600 nm using spectrophotometer.
2.3. Heavy metals biosorption
Cells were grown in LB broth containing the various

concentration of

CuSO4; Pb(NO3)2; Cd(NO3); ZnSO4. The cells were incubated at 37°C with shaking
at 175 rpm. The cells were centrifugated at 6000 rpm for 10 min at 4°C. Supernatant
were digested with HNO3 at 100°C. The concentration of heavy metals remaining in
supernatant was determined by an Atomic Absorption Spectrophotometer. Heavy
metals biosorption were calculated as the difference in total heavy metals added to
the medium and remaining total heavy metals in the medium after bacterial growth.
Heavy metals Biosorption = Heavy metals added – Heavy metals total after growth
(Andreazza et al., 2010).

3. Results and Discussion
Acinetobacter sp. IrC2 was isolated from activated sludge in an industrial
wastewater treatment plant. Such contaminated environment made this bacterium
developed resistance mechanism

to heavy metals. Previous study showed that

Acinetobacter sp. IrC2 had multiple resistance to copper, lead, zinc, and cadmium,
as well as those mixture of the heavy metals with minimum inhibitory concentration
of 10 mM, 13 mM, 9 mM, 4 mM, and 2 mM, respectively (Irawati et al., 2014).
According to Rajbanshi (2008) about 52.23 % of bacteria had multiple resistance to
three and more heavy metals. A previous study has revealed that 60 % of bacterial
isolates from a wastewater treatment plant have multiple resistance to heavy metals.
Bacterium which has multiple resistance to many heavy metals can be used as
biosorbent

efficiently

because

metal

polluted

contaminated by more than one kind of heavy metals.

environments

usually

was
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The resistance of Acinetobacter sp. IrC2 to some heavy metals might be due
to the selective pressure by pollution of industrial wastewater at Rungkut, the
location where the bacterium has been isolated (Irawati et al., 2012). Since heavy
metals are increasingly found in microbial habitats due to natural and environmental
processes, microbes have evolved several mechanisms to tolerate the presence of
heavy metals (Adarsh et al., 2007). Microbial populations in metal polluted
environments are adapted to toxic concentrations of heavy metals and become metal
resistant (Prasenjit and Sumanthi, 2005).
Variation in growth pattern was observed in Acinetobacter sp. IrC2 for each
heavy metals and as a mixture of heavy metals (Figure 1). The growth of
Acinetobacter sp. IrC2 was declined with addition of each heavy metals. Isolate was
capable of growing in the presence of copper, zinc, lead, and mixture of heavy metals
but there is no activity of bacterial growth in medium containing 2 mM CdSO4.
Cadmium has been known to be extremely toxic at lower concentrations (El-sersy
and El-Sharouny, 2007). It has no significant biological function. It causes reduced
growth rate, long lag phase, and lower cell density and may even cause death of
bacteria at level below 1 ppm (Sinha and mukherjee, 2009).
The addition of heavy metals in the medium affected morphological
appearance to green or brown (figure 2). Copper accumulation affected
morphological appearance of the bacterium to green and undulate margin might due
to the survival mechanism of bacteria by absorbing of copper (Irawati et al., 2012).
Exposure of toxic heavy metals makes the cells of microorganisms develope
resistance mechanisms and metal-ion homeostasis (Aspassia et al. 2007). The
previous research showed that Acinetobacter sp IrC2 developed resistance
mechanism through heavy metals accumulation process inside the cell (Irawati et al.,
2014). Acinetobacter sp. IrC2 has capability to accumulate up to 2 364.66 mg/l
copper in medium suplemented with 8 mM CuSO4 copper (Irawati et al., 2012).
Acinetobacter sp IrC2 formed dark brown colonies in medium when grown in the
presence of lead indicated that bacterium accumulated of lead inside the cell.
According to Abdel Monem et al. (2010) bacterial isolates produced dark colored
colonies in medium with added of heavy metals exhibited high tolerant and
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bioaccumulation. The bacterium with dark colonies might have the ability to
accumulate and biosorb heavy metals.

Figure 1. The growth of Acinetobacter sp. IrC2 in medium containing 2 mM of
heavy metals

A

B

C

D

Figure 2. The growth of Acinetobacter sp. IrC2 in medium containing (A)
without CuSO4, (B)
5 mM CuSO4, (C) 8 mM Pb(NO3)2 , and (D) 10 mM Pb(NO3)2
Microbes are capable of accumulating toxic metal ions by two well defined
processes, i.e.: (i) biosorption: an energy independent binding of metal ions to cell
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walls, and (ii) bioaccumulation: energy-dependent process of metal uptake into the
cells. Both live and inactivated microbial mass of bacteria, fungi and algae are
utilized for removing toxic metal ions (Raja et al. 2006). Metal uptake by biosorption
is reported to occur through interactions with functional groups native to the biomass
cell wall (Goksungur et al. 2005).
Figure 3 represents the percentage of copper biosorption efficiency using live
cells of Acinetobacter sp. IrC2. It showed that Acinetobacter sp. IrC2 had the
capability to biosorb copper, zinc, lead, cadmium and reduced up to 64.31%,
24.73%, 62.79%, and 11.56%, of those heavy metals on the medium, respectively.
The percentage of biosorption efficiency was increased with increasing concentration
of copper and lead in the medium up to 4 mM and zinc up to 1mM but its capability
decreased after this level. The decrease in percentage of biosorption may be
attributed to a lack of sufficient free sites for metals biosorption. The capability of
Acinetobacter sp. IrC2 to biosorp copper, lead, and cadmium higher than the result of
Stenotrophomonas maltophilia was exposed to 50, 10, and 20 ppm of Cu, Cd, and
Pb, respectively in single metal solutions. Approximately 22 % of Cu, 24% of Cd,
and 42.75% of Pb were removed from primary solutions (Parungao et al., 2007).

Figure 3. Biosorption capability of Acinetobacter sp. IrC2 in medium containing
various concentration of heavy metals

At lower concentrations, all metal ions presented in the solution could
interact with the binding sites and thus the biosorption percentage was higher than
those at higher ion concentrations. At higher concentrations, lower adsorption yield
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was due to the saturation of adsorption sites. Similar results were obtained by many
researchers (Gabr et al., 2008; Lu et al., 2006; Tunali et al., 2006; Kadukova and
Vircikova, 2005). They stated that the biosorption capacity of the biomass decreased
by increasing the initial concentration of heavy metals. The result implicated that the
gradual increase in the bacterium might be because of saturation of the available
binding sites Acinetobacter sp. IrC2 with these metals.
Andreazza et al. (2010) reported that the rate of bacterial growth, Cu (II)
removal and Cu (II) bioreduction were directly related to Cu (II) concentration.
Increasing the concentration of heavy metals lowered biosorption percentage of
bacteria due to its toxic effects. Nies (1999) reported that inside the cell, heavy-metal
cations tend to bind to SH groups. By binding to SH groups, the metals may inhibit
the activity of sensitive enzymes. Other heavy-metal cations may interact with
physiological ions thereby inhibiting the function of the respective physiological
cation. Many mechanisms of resistance are known in bacteria for maintaining
intracellular homeostasis of metal ions. They include cell membrane metal efflux,
intracellular chelation by metallothionein protein and glutathione derived peptides
called phytochelatins (El Aasar, 2005).

Figure 4. Biosorption capability of Acinetobacter sp. IrC2 in medium
containing the mixture of 1 mM of copper, zinc, lead, and
cadmium
Figure 4 showed that Acinetobacter sp. IrC2 has multi-resistant to some
heavy metals. Biosorption of each heavy metals in Acinetobacter sp. IrC2 was higher
than multiple heavy metals. The bacteria demonstrated growth in the medium
containing the mixture of 1 mM copper, cadmium, lead, zinc and reduced up to
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24.30 % CuS04,

16.38 % Pb(NO3)2, 75.93 % ZnSO4, and 47.62 % CdSO4,

respectively. The capability of Acinetobacter sp. IrC2 to biosorp the mixture of
1mM copper, lead, and cadmium higher than the result of Stenotrophomonas
maltophilia was exposed to 50, 10, and 20 ppm of Cu, Cd, and Pb, respectively in
mixture solutions. Approximately 22 % of Cu, 24% of Cd, and 42.75% of Pb were
removed from the mixture solutions by Stenotrophomonas maltophilia (Parungao et
al., 2007).
According to Beveridge (1989) bacteria make excellent biosorbents because
of their high surface to volume ratios and a high content of potentially active
chemosorption sites such as on teichoic acid in their cell walls. Acinetobacter sp.
IrC2 was a gram negative bacteria (Irawati et al., 2012). The outer membrane of
gram negative bacteria, which consists of lipopolysaccharides, lipoproteins, and
phospholipids carries a strong negative charge, because the cell surface of bacteria
carries a net negative charge due to the presence of carboxyl, amine, hydroxyl,
phosphate and sulfhydryl groups. It can adsorb appreciable quantities of positively
charged cationic metals (Tortora et al., 2005). Mechanism of biosorption includes
mainly ionic interactions and formation of complexes between metals cations and
acidic sites in the cell wall of bacterium (Oh et al., 2009).
The surface of a cell has an important role in the relationship between the cell
and its environment, as the surface is in direct contact with the ambient environment
of the cell, and both essential and nonessential metal ions are transported across the
surface into the cell. When heavy metals are deposited into an environment, they
may bind on the surface of microorganisms, which is probably the initial step in the
uptake and concentration of the metals by the microbes and in the toxic effects of
these metals. The cell surface is important in microbial ecology, in the adhesion of
microbes on surfaces, and in interactions between microorganisms and external
environment (Lo et al., 1999).

4. Conclusions and Implications
The result of this research showed that Acinetobacter sp. IrC2 was able to
remove copper, zinc, lead, cadmium up to 52.98%, 21.65%, 72.01%, and 11.56%,
respectively,

in the medium.

Acinetobacter sp. IrC2 also could remove up to
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24.30% CuS04, 16.38% ZnSO4, 75,93% Pb(NO3)2, and 47,62% CdSO4 in medium
supplemented with 1 mM the mixture of those heavy metals.
The findings of the study indicated that Acinetobacter sp. IrC2 is promising
bacteria for removal heavy metals especially copper, lead, zinc, cadmium, and the
mixture of these heavy metals. Capabilities of Acinetobacter sp. IrC2 to growth and
remove multiple heavy metals are indication of the advantages that may offer to
employ this bacterium for bioremediation agent. However, further studies was
needed before using Acinetobacter sp. IrC2 as biosorbent agent of heavy metals in
wastewater treatment plant.
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Abstract
Mindi (Melia azedarach L.) is mostly found in community forests of West
Java. One of the important factors affecting productivity of community forests is the
use of quality seed. Due to scarcity of seed sources, however, seed quality is not
easily available. Currently, community forests serve also as ad hoc seed sources that
are usually without appropriate quality assessment. This research was aimed to
determine baseline information on spatial variability of mindi fruits collected from
five seed sources. Five mindi populations were selected in the following villages:
Nagrak (Bogor), Babakan Rema (Kuningan), Padasari (Sumedang), Sukakarya
(Bogor) and Gambung (Bandung). The results showed that variability of seed
dimension (CV=4.82-14.37%) was moderate. The mindi fruits from Nagrak were
found to be the biggest in terms of size (1.22 ± 0.17 cm), weight (0.40 ± 0.04 g), and
seed set (85.47 ± 15.09%). The findings are useful in supporting scientifically the
selection of seed sources from community forests.
Key words: community forest, mindi, seed source.

1. Introduction
Mindi (Melia azedarach L.) is one type of alternative woods with high quality,
and it is becoming hard to find and expensive due to the increasing market demand
(Syamsuwida et al. 2012). In crafting furniture industries in Jepara, Mindi wood is
used as a substitute for teak wood when supply is reduced. Furthermore, its leaves,
roots, bark, and flowers can be used as medicines and natural pesticides (Karyono
and Hariatno 2001).
Pramono (2012) reported that mindi is a type of plant that has good prospects for
development in the community forests. Mindi trees are able to adapt to different
environmental conditions so that they can grow well in an extensive area (Pramono
et al. 2012). Mindi community forest is one type of community forests where mindi
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trees grow reasonably well and have a promising future, especially in West Java
(Bramasto 2011). One of the factors that affect the productivity of the forest is the
use of seed quality. However, seed quality is still difficult to obtain due to the limited
number of seed sources.
Currently, the existence of community forests can serve as an alternative source
of seeds. Selection of seed sources of community forests is generally not properly
assessed in terms of seed quality i.e. the seed physical, physiological and genetic
qualities. The origin of the seed sources is one determinant of the quality of the seeds
that are expected to produce good quality of seeds. However, information on the
quality of the seed sources in the community forests is still lacking. In respect to the
above problems, it is necessary to conduct further research on seed quality through
observations on spatial variability dimension of mindi fruits from a number of
community forests in West Java. This study aimed to estimate the spatial variability
dimension of mindi fruits collected from five different seed sources.
2. Methodology
2.1 Place and Location
The research was conducted starting from July 2013 to August 2014. The sample
collection was conducted at five community forests in West Java including Bogor
Regency (Sukaraja and Megamendung), Sumedang, Kuningan, and Bandung, as
presented in Table 1 and Figure 1. The activities of dimensional variability analysis
of fruits was conducted at nurseri, Department of Silviculture, Faculty of Forestry.
Table 1. Detail of sampled locations of mindi community plantation in West
Java (Yulianti et al. 2011)
No

Location

1

Nagrak
Village,
Sukaraja
Subdistrict, Bogor
Babakan Rema Village, Kuningan
Subdistrict, Kuningan
Padasari
Village,
Cimalaka
Subdistrict, Sumedang
Sukakarya Village, Megamendung
Subdistrict, Bogor
Gambung
Village,
Pasirjambu
Subdistrict, Bandung

2
3
4
5

Altitude
(m above sea
level)
o
o
06 40’LS, 106 53’ 250
BT
06o45’LS, 105o20’ 417
BT
06o47’LS, 107o56’ 490
BT
06o42’LS, 106 o54’ 711
BT
07o14’LS, 107o51’ 1 250
BT
GPS Coordinate
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Figure 1. Position of sampled locations of mindi community plantation in West
Java (1) Nagrak, 2) Sukakarya, 3) Legok Huni, 4) Padasari, 5) Gambung, 6)
Babakan Rema)
2.2 Materials and Tools
Tools and materials in this study were used to: 1) harvest the fruits, 2) extract the
fruits, 3) measure the dimensions of fruits (Kuniyal et al. 2013), 4) break dormancy
2.3 Method
2.3.1 Fruit Dimension
In general, the peak season of mindi fruits starts from February to April
(Pramono 2012). The harvests of mindi fruits were held in February 2014 and were
taken from mindi trees that had a good phenotype which would be served as the
mother trees as suggested by Mulawarman et al. (2002). The fruits were harvested
based on the locations (Table 1) and number of mother trees in the field. All of the
collected fruits i.e. as many as 1,644 fruits were extracted in reference to Danu
(2005). After the fruits were dry, the measurement of fruit morphology including the
length and width was conducted using a caliper, and measurement of fruit weight
was conducted using a digital scale (Kremer et al. 2009; Kuniyal et al. 2013).
Measurement of percentage of seed set was performed by splitting a fruit with
cross and longitudinal sections with a hammer, and the number of ovule and seeds in
each fruit was calculated. From each mother plant, 5 pieces of fruits were collected
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and repeated for 4 times (Khan et al. 1999). The equation for calculating the seed set
referred to Hansen and Molau (1994).
2.3.1 Data Analysis
The analysis of variance was used to examine the effects of treatment on the
observed variables (Mattjik and Sumertajaya 2013). If a treatment significantly
affects the measured variables, the multiple range test (Duncan's test-DMRT) with
the help of SAS 9.0 software (SAS Institute Inc. 2006) is performed. Data
presentation was in the form of Boxplot using the software Minitab 15 (Minitab Inc.
2007).
3. Results and Disccussions
3.1 Fruit Dimensions
3.1.1 Fruit Size
Mindi is a type of stone fruit (drupe) (Orwa et al. 2009). The results showed that
the average largest size of the fruits comes from Nagrak and Padasari. Length and
width of mindi fruits at each location are presented in Table 2.
In general, Table 2 shows that the higher the place, the smaller the fruit size. The
fruits of Sukakarya and Gambung have smaller size than those at other locations.
Seen from the altitude, both locations have a higher elevation (Table 1). Orwa et al.
(2009) reported that mindi tree is able to adapt to the altitude of 0-1,800 m above sea
level. The small size of the mindi fruits that come from Sukakarya and Gambung
may be caused by the trees’ low temperature adaptation to the altitude of the
locations.
Table 2. Length and width of mindi fruits at each location

Location

*

Nagrak
Babakan
Rema
Padasari
Sukakarya

Length
Mean**
(cm)
1.22
0.17a
1.19
0.13a
1.21
0.19a
1.13
0.19b

±
±
±
±

Range
(cm)
0.751.64
0.781.54
0.661.62
0.771.55

CV
(%)
13.93
10.92
15.70
16.81

Width
Mean**
(cm)
0.74
0.08a
0.70
0.07b
0.73
0.08a
0.70
0.07b

Range
(cm)
± 0.55-0.96

CV
(%)
10.81

± 0.52-0.93

10.00

± 0.44-0.94

10.96

± 0.47-0.85

10.00
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Gambung

1.12
0.13b

± 0.771.40

11.61

0.70
0.08b

± 0.47-0.85

11.42

*) location based on altitude (low to high), **) indicates the median ratio based on Duncan test at α =
0.05 level

3.1.2 Fruit Mass
The average mindi fruit mass at each location was from 0.37 g to 0.40 g. Fruit
mass measurement results showed no significant differences at each location. If the
mass is converted into a number of pieces of fruit each kg, it will reach 2,500-2,700
pieces of fruits. According to Danu (2005), the number of dried Mindi fruits is 1,286
pieces kg-1, meanwhile, according to Orwa et al. (2009), the number of fruits per kg
is 470-2,800 pieces. Therefore, it can be said that the measurement result of mindi
fruit mass in this study is still in the normal range. The measurement results showed
that the heaviest fruits come from Nagrak as presented in Table 3.
Table 3. The average value of mindi fruit mass at each location
Moisture
Location*

content
(%)

Fruit mass
Mean** (g)

Range (g)

CV (%)

Nagrak

15.40

0.40 ± 0.04a

0.34-0.47

10.95

Babakan Rema

15.41

0.37 ± 0.05a

0.31-0.47

12.37

Padasari

15.45

0.37 ± 0.05a

0.31-0.46

14.37

Sukakarya

15.47

0.38 ± 0.05a

0.35-0.46

12.82

Gambung

15.34

0.37 ± 0.02a

0.35-0.39

4.82

*) location based on altitude (low to high), **) indicates the median ratio based on Duncan test at α =
0.05 level

According to Rodrigues et al. (2011) and Sutopo (2012), it is predicted that
large and heavy seeds contain more food reserves and their embryo is larger than that
of the small seeds. Khan et al. (1999) and Kuniyal et al. (2013) reported that the
seeds of the small and light fruits will have a low germination percentage.
3.2 Seed Set
Seed set is the ratio of ovule toward the number of seeds (Hansen and Molau
1994). Information of seed set can be used to predict the number of seeds for each kg
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of fruits. Cross and longitudinal sections of mindi fruit are presented in Figure 2. The
results showed that the average of the highest seed set is in fruits from Nagrak
(Figure 3). Tables 2 and 3 show that the coefficient of variation (CV) in the range of
4.82-14.73% fruit dimensions were categorized as moderate diversity (Ginwal et al.
2005).

Figure 2. Cross-section and part of mindi fruit, (a) Cross and longitudinal
sections of mindi fruit (personal photo), (b) part of mindi fruit, ovl: ovule, cp:
carpels, exc: exsocarp, msc: mesocarp, end: endocarp (Syamsuwida et al. 2012)

100
90

Seed set (%)

80
70
60
50
40
30
Nagrak

Babakan Rema

Padasari

Sukakarya

Gambung

Figure 3. Distribution of mindi’s seed set at each location

4. Conclusions
The dimensional variability of mindi fruits collected from five different sources
of seed and their seedling growth in the nurseries are still relatively moderate. Mindi
fruits of Nagrak have the largest size, weight, and seed set.
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Abstract
Synthesis of organic-inorganic composite membrane is one of the approaches
to obtain membranes with high conductivity, low methanol permeability, and
resistant to high temperatures. In this reaserch chitosan as matrix, montmorillonite as
composite and glycerol as palsticizer. The aim of this reaserch is to investigated
proton conductivity, methanol permeability, and water-methanol uptake of composite
membrane of chitosan-montmorillonite/glycerol. The reasearch comprises two stages
a syinthesis of composite membrane and characterization membrane consist of
water-methanol uptake, fourier transform infrared (FTIR), thermogravimetric
analysis (TGA), proton conductivity and methanol permeability. The addition of
glycerol promoted the interactions among chitosan, starch and glycerol through
hydrogen bonding as reflected on the shifting of main peaks of the glycerol-free film
to higher wavenumbers as shown by FTIR spectra. The water and methanol uptake
of membranes increase while increasing of loaded glycerol. CS-MMT/GLY-20%
membrane has highest proton conductivity 6.06 x 10-3 S.cm-1 at 23 °C. Meanwhile,
the lowest methanol permeability is 4.96 x 10-7 cm2.s-1 wich obtained to CSMMT/GLY-20% membrane.

Keywords: Chitosan, Membrane, Methanol Permeability, Proton Conductivity

1. Introduction
The lack of energy based on fossil due to an increase in energy consumtion
had risen continuously causing the energy crisis. Due to the cureent energy crisis
prompted the search for alternative energies, fuel cell is one of it. Fuel cells are
electrochemical devices able to convert chemical energy directly into electrical
energy (Mariana, 2014). They can be classified based on their operating temperature
and electrolyte: alkaline fuel cells (AFCs), proton exchange membrane fuel cells
(PEMFCs), phosphoric acid fuel cells (PAFCs), molten carbonate fuel cells
(MCFCs) and solid oxide fuel cells (SOFCs). PEMFCs, which can be fed with
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hydrogen or methanol (Direct Methanol Fuel Cells, DMFCs), are generally used for
portable applications and transportation.
There are several components of DMFC are catalyst, gas diffusion layers, and
coatings bipolar (Yumi, 2014). The most important of fuel cell’s component is
membrane. Besides place of proton mobility, membrane takes part to hold methanol
and water in hight temperatur. In this reaserch, it will increase of membrane’s based
on chitosan performance with glicerol as plasticizer and montmorillonite as inorganic
filler. The use of plasticizer can reduce the intermolecular force and increase the
flexibility of the film is by way of the empty spaces enlarge and weaken molecular
hydrogen bonding polymer chains (Suppakul, 2006). The use of montmorillonite
(MMT) as filler aims to improve the thermal resistance and mechanical properties of
chitosan membrane (Gontard, 1993). The reaserch expected in the presence of
glycerol and montmorrilonite are able to increase the value of proton conductivity,
lower methanol permeability and produce good mechanical properties (thermal
stability) of the membrane. Loading modified glycerol concentrations is 10%, 20%,
and 30% (wt/wt).

2. Methodology
2.1 Materials
Chitosan (CS) in powder with a deacetylation degree greater than 75%. The pristine
clay (montmorillonite K-10) was bought from Sigma-Aldrich (Germany). Glacial
acetic (HAc) was obtained from Sigma-Aldrich (Germany) to produce acetic acid
solutions. Glycerol was used as plasticizer.
2.2 Procedures
2.2.1 Preparation of membrane composite (Marino at al., 2010)
Chitosan solution was prepared by dissolving 1 g of CS powder in 50 ml of aqueous
acetic acid solution (2% v/v), using a magnetic stirring plate at 60 °C and 150 rpm
for 30 min then cooled to room temperature. The samples were obtained by
dispersing selected amounts of clay (3% (wt/wt) on solid CS) in 100 ml of 2% (v/v)
aqueous acetic acid solution for 1 h at room temperature. This dispersion was added
to the CS solution, stirres for 30 min at room temperature and then for 20 min at 25
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°C in ultrasonic bath. The dispersion was then poured onto glass discs and dried at
ambient conditions (T = 22 °C and RH = 53%) for 7-8 days.
Free chitosan and films plasticized with glycerol were obtained by adding glycerol
(10%, 20% and 30% (wt/wt) on solid CS) to the CS solution, while stirring for 20
min at 60 °C. Thereafter the procedure for the film preparation was identical to that
described previously. The chitosan and film produced were respectively coded as
follows:


CS/3MMT/10GLY, CS/3MMT/20GLY and CS/3MMT/30GLY

2.3. Characterization and measurements
2.3.1 Water and methanol uptake measurements
The water and methanol uptake of membrane were determined by measur in the
weight difference of membrane before and after immersion in water or an aqueous
solution of methanol. Membrane samples dried at room temperature for 24 h were
weighted, and the immersed in water or 5 mol L-1 aqueous solution of methanol at
room temperature for 24 h. After remove residual water or methanol solution on the
surface membrane, the wet membrane was weighted. The water and methanol uptake
calculated based on Eq. 1:
Water and methanol uptake = Wwet – Wdry/Wdry x 100%
(1)
Where Mwet dan Mdry are the weights of the membrane in the wet and dry states,
respectively.
2.3.2. Fourier transform infrared spectra
FTIR spectra were collected in transmission mode by using a Nicolet FTIR
spectrophotometer in the range of 4000–400 cm-1 at a resolution of 4 cm-1. Films
having a thickness of 0.013-0.014 cm were prepared specifically for this analysis. All
the obtained spectra were normalised for the respective thicknesses.
2.3.3. Methanol permeability
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Methanol permeability was measured by means of a two compartment glass diffusion
cell.

The first cell contained pure methanol (cell A) and the second one contained

deionized water (cell B); a mixer stirred both solution continuously to make them
homogeneous. The concentration of methanol diffused from cell A and B across the
membranes were examined with time using density meter. The amount of 10 mL was
sampled from the cell B every 20 min. Before the permeation experiment, the
calibration curve of the density vs the methanol concentration was prepared. The
calibration curve was used to calculate the methanol concentration in the permeation
experiment. The methanol permeability was calculated from the slope of the straightline plot of concentration vs the permeation time. The methanol concentration in the
cell B as function of time given in Eq. 2.
=

=

( )× ×
(2)
× ( − )

Where C is the methanol concentration, A and L are the polymer membrane area and
thickness; D and K are the methanol diffusivity and partion coefficient between the
membrane and the solution. The product DK is the membrane permeability (P), t0
also termed lag, which is related to the diffusivity; t0 – L2/6D.
2.3.3. Proton conductivity
Proton conductivity of fully hydrate membranes were measured as a function of
temperature. Measurements were carried out in two point-probe conductivity cells
using two platinum wire electrode as working electrode. The electric resistance data
were obtained using impedance analyzer (AglientTM E4980A) and were recorded
between 20 Hz – 2 MHz at working voltage amplitude of 1 V. The impedance
spectra were fitted on Zview 2 softwer by Scribner Associates Inc. for curve fitting
procedure. The proton conductivity values were obtained according to Eq.3:
σ

=

S/R

x

A

x

L

(3)
where S is gap of the electrodes, A is wide of electrodes, L is thickness of membrane
and R is membrane resistance derived from the low intersection of the high
frequency semicircle on a complex impedance plan with Re (z) axis.
2.3.4. Thermal stability
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Thermogravimetry (TG) was performed using a TGA/DSC1 STARe systemMETTLER TOLEDO instrument under nitrogen atmosphere of 0.15 Mpa from 25 to
600 oC and at a heating rate of 10 oC/min.

3. Result and Discussion
3.1 FTIR analysis

Fig. 1. FTIR spectra of (a) CS, (b) CS/3MMT, (c) CS-3MMT/10GLY, (d) CS3MMT/20GLY, and (e) CS-3MMT/30GLY. The insert graph shows the FTIR spectra in the
wave numbers range between 1490 and 1180 cm-1

FTIR spectroscopy analysis was performed to better understand the effects of
glycerol and of MMT filler on the structure of the chitosan. Fig.1 reports FTIR
spectra for both chitosan with and without glycerol plasticizer and membran
containing 3% (wt/wt) of MMT without glycerol. All spectra exhibit the
characteristic two strong band of the amide groups at 1650 and 1590 cm-1 ascribed
respectively to the C=O stretching and NH bending modes (Wang et al., 2005). The
shoulder at approximately 1560 cm-1, observed mainly for the samples not containing
glycerol plasticizer, is assigned to the presence of –NH3+-OOCH3 interaction (Brown
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et al., 2001). This shoulder disappears when glycerol is added as plasticizer to the
membran formulation.
The glycerol molecules are likely to displace the bound acetic acid from the
chitosan macromolecules, thereby increasing the number of –NH2 groups able to
interact by H bonding with the available acceptor moieties (i.e. glycerol molecules,
hydroxyl and ammine groups on the chitosan and hydroxyl groups on the edge of
MMT). The amide bands for chitosan with 3% (wt/wt) MMT is slighty displaced
towards low frequencies (i.e. the absorbance band of NH2 vibration mode moves
from 1588 to 1586 cm-1) due the H-bonding interaction between clay and chitosan,
which facilitates the interclation of the chitosan cains into the clay galleries (Chen
and Zhang, 2006). In addition, FTIR results confirm that (1) acetic acid protonates
the amine groups of chitosan to form chito-ammonium acetate, (2) glycerol
molecules displace acetic acid in the formation of hydrogen bonding with amine
groups and (3) MMT clay interacts with chitosan macromolecules through hydrogen
bonding involving the amide groups (Marino et al., 2010).

3.2 Water and methanol uptake

Fig. 2. Water and methanol uptake profiles at 25 oC of CS and composite
membranes
Water sorption profiles of neat chitosan, CS/3MMT and its obtained by
adding glycerol as plasticizer to the casting procedure. Water and methanol uptake of
membranes have an important influence on their performance, such as proton
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conductivity and methanol crossover. The addition of MMT results in a considerable
reduction of the absorbed water. The decrease of absorbed water with the addition of
MMT was previously reported in Ref. Rahim et al. (2006).
Fig. 2 showed the water and methanol uptake of CS-MMT/Glycerol
increased. The presence of glycerol confers a higher dimensional stability to samples.
This behaviour is most likely to be due both to the formation of the cross-link
network by the hydrogen bonds between the chitosan and glycerol and to an
enhanced interclation of chitosan our path for the molecule diffusion. This is in
contrast with chitosan membrane /MMT on the addition of glycerol 10%, 20% and
30% which increased significantly. Glycerol is a hydrophilic molecule that can easily
fit in between the chains of molecules and form hydrogen bonds with the chitosan so
that the stiffness of the polymer chains is reduced resulting in the ability to absorb
water or methanol is increasing. In addition, this result should be attribute to two
possible reasons: one is that the modified-montmorillonite less hydrophilic than the
chitosan; the other is that the addition of the modified montmorillonite rigidifies the
chitosan chains, resulting in the decrease of their capability to adsorb the solvent
molecules.
2.4 Proton conductivity
Proton conductivity of CS and composite membranes was determined by
means of the complex impedance method. All impedances were carried out after
hydration of the membranes. According to literature, proton conductivity will occur
only after membranes is hydrate (Ramirez, 2007). The proton conductivity data of
the obtained CS, CS/MMT, and CS-MMT/GLY membranes in room temperature
was listed in Table 1.
Table 1. Proton conductivity of membranes
Proton conductivity of membranes (x 10-3 S.cm-1)
Temperature
o

23 C

CS

0.016

CS/3MMT

2.18

CS-

CS-

CS-

3MMT/10GLY

3MMT/20GLY

3MMT/30GLY

2.08

6.06

0.16
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Fig.4 The proton conductivity of membranes
Fig. 4 shows the influence of glycerol concentration to proton conductivity of
composite membranes at 23 oC. The CS-3MMT/30GLY has less proton conductivity
than CS-3MMT/10GLY and CS-3MMT/20GLY due to it has less reactive groups
which act “bridge” in transferring proton. The CS-3MMT/GLY 20% membranes
shows the highest proton conductivity 6.06 x 10-3 S.cm-1 at 23 oC. It is indicated that
CS-3MMT/GLY has the thermal and performance stability better than other
membranes.

2.5 Methanol permeability
Fig. 5 shows the typical curve of methanol concentration vs. time for the CS,
CS/3MMT, CS-3MMT/GLY (10%, 20%, and 30%) membranes using 5 M methanol
aqueos solution. All values of methanol permeability test for the these composite
membranes were obtained from the slope of the straight line. It was found that the
methanol permeability (P) values of all membrane were 4.96-9.93 x 10-7 cm2/s (see
Table 2).
Table 2. Methanol permeability
Membrane
A (cm2)
L (cm)

Slope

P (x 10-7 cm2/s)

CS

3.14

0.013

0.00002

9.93

CS/3MMT

3.14

0.013

0.00002

6.21

CS-3MMT/10GLY

3.14

0.014

0.00001

5.34

CS-3MMT/20GLY

3.14

0.014

0.00002

4.96
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CS-3MMT/30GLY

3.14

0.014

0.00002

5.72

Fig. 5 The methanol concentration vs. time curves for the CS and CS-3MMT/GLY
The difference in the chemical and physical structure between Nafion and
chitosan can account for this distinct difference in methanol permeation behaviour.
After incorporating MMT into chitosan, the methanol permeability was further
decreased. According to literature (Wu at al., 2007) this decrease may be attributed
to the following two reasons: (1) the dispersion of inorganic particles increase the
methanol permeation path length and tortuosity while the strong hydrophilic nature
of MMT prsent much more priority for water molecules traveling through the pores;
(2) the incorporation of the rigid MMT causes local rigridification of the chitosan
matrix and compresses the volumes between polymer chains, thus reducing the
membrane swelling and methanol uptake.

2.6 Thermal analysis
The thermal stability of chitosan and its composite was assessed by TGA
analysis in air. Results obtained for membranes with and without glycerol are
reported in Fig. 6.
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Fig. 6 TGA curves in air flow of (a) membrane not containing glycerol and (b)
membrane containing glycerol
Three steps of thermo-oxidative degradation are observed. The first one, in
the temperature range 30-200 oC, is attributed to the loss of absorbed water. The
second one, at around 270 oC, corresponds to the chemical degradation and
deacetylation of chitosan (Wang et al., 2005, 2006). The third step, in the
temperature range 450-600 oC, can be associated with the oxidative degradation of
the carbonaceous residu formed during the second step. Irrespective of the presence
of glycerol, the degradation temperature of samples containing 3% (wt/wt) MMT on
CS solid in improved by about 20 oC, probably due to the barrier provided by the
platelets to the diffusion of oxygen (Wang et al., 2005). For membranes containing
glycerol, a further degradation step T≈250 oC is observed, related to the loss of
unbound glycerol, as indicated in Fig.6. Furthemore, it can also be observed that the

279

presence of glycerol plasticizer increase of about 20 oC the degradation temperature
for the third step, irrespective of the presence or not of the clay (MMT).

4. Conclusion
The best composition of membrane was obtained in CS-3MMT/GLY 20%
with the highest proton conductivity and lower methanol permeability. However, the
proton conductivity was still an order magnitude lower than Nafion at 3.80 x 10-1
S.cm-1. This result implies that this composite membrane is a good candidate for
DMFC in fuel cell application.
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Abstract
The relationship between mineralization and plants has been acknowledge
since century, but it was not until the 20th century that it became possible to analyze
plant tissues for these metal concentrations. Increasing the understanding of metal
role on plants has made plants-metal is an important biotechnological tools in mining
process from low-grade ores. Thus the idea of phytomining for in-situ metals
removal from sub-economic ore bodies or from contaminated mine sites with the
additional aim of recovery of economic amount of metals from the plants is became
realized. The gold (Au) value of the phytoremediation crop should provide a cash
incentive to artisanal farmers who develop this new agricultural enterprise. The
economic value of this scenario could facilitate the addition of mercury (Hg) cleanup and pollution in the mining areas. The phytomining field trial was set up at
Sekotong’s ASGM by using abandon tailings from cyanidation system which was
containt > 1 ppm of gold (Au), and local tobbaco was planted for 4 months. The
results showed that tobacco leaves was able to uptake gold from the growth media
and the concentration of Au on the tobacco biomass was higher than Hg. The
prospect of gold phytomining at Sekotong tailing was achieveable. In addition, the
results indicated that a successful phytomining process depends on adequate biomass
yield and high metal contents in the harvestable parts of the plants.
Keywords: gold, phytomining, tailing, cassava, tobbaco.

Introduction
In the last two decades, the concept of pyhtomining has been spread out
widely and showed the positive responce on laboratory scale. Some plants known to
be associated with mineral deposits (‘metallophytes’) have been used for prospecting
for hundreds of years. These plants not only have potential to find buried metal ores,
but also to reduce risks of metal-contaminated substrates in eventual mine closure via
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utilisation in a range of phytotechnologies. A subset of the broader category of
metallophytes, rare plants that have the ability to actually accumulate very high
concentrations (1-6%) of metals such as nickel, cobalt, zinc or copper in their
biomass are called ‘hyperaccumulators’. These plants can be utilised in
‘biogeochemical prospecting’ (locating ore-bodies using indicator properties),
‘phytoextraction’ (cleaning up metal-contaminated soils by capture of metals and
removal with biomass), and ‘phytomining’ (commercially producing metals from
biomass). The latter technology entails growing selected hyperaccumulator plants on
sub-economic ore bodies or mineral wastes with subsequent harvesting and biomass
incineration generating a high-grade bio-ore. The concentration of nickel, for
example, in bio-ore (10-25%) is far greater than in current mineable lateritic ores. In
essence this is ‘metal farming’. In addition, induced phytomining has also been
successfully demonstrated for gold (CMLR, 2014).
Phytomining could be used to extract Au from tailings areas that contain
concentrations of Au at alevel uneconomic for conventional extraction techniques
(Anderson, et al., 1999). Krisnayanti (2012) stated that the concentration of gold
remaining on the cyanidation tailings from Sekotong ASGM reached more than 6
ppm. This concentration showed the potential use of the tailings from Sekotong
ASGM for phytomining as an alternative livelihood for miners after mining closure.
The system would be financially rewarding to the ‘gold farmers’. The economic
value of this scenario could facilitate the addition of mercury clean-up and pollution
management, reducing the movement of mercury from tailings into soil, water and
plants, thereby mitigating environmental and human risk in the mining areas. The
goal of the described research is to promote agriculture as an alternative livelihood in
ASGM areas. The gold value of the phytoremediation crop should provide a cash
incentive to artisanal farmers who develop this new agricultural enterprise
(Krisnayanti, 2014).
Methods and Materials
Research location
The field demonstration plots was conducted at Sekotong district, West
Lombok Regency, West Nusa Tenggara Province in April-September 2014. Gold
mining and processing are occured in this area since mid 2009. There are two
system use to process the gold which are amalgamation (mercury) and cyanidation
(cyanide) system. Usually miners reprocesses the amalgamation tailings through
cyanidation system. The tailing used for this research were from cyanidation tailings
where the tailings is the last waste product from ASGM.
Three blocks of demontration plot in each site (two sites) were set up as an
replication (Figure 1). The sites were abandon more than one year (a), and other less
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than one year (b). The block size was 4 x 4 m, where half of the block (4 x 2 m) was
planted by cassava and the rest of the block by the tobacco.

Figure 1. Demonstration plot (a)

(b)

Sample collection
The plan used for this research were local cassava and tobacco (kasturi-local
name) (Figure 2). The mature cassava was cut into 20 cm from the origin plant and
planted on the growth medium. The tobacco was seedling for 8 weeks and planting
on the tailings. Basic fertilizers were applied after land preparation which were N, P,
and K with the application rate at 200 kg/ha. One week after applying the fertilizer,
the cassava and tobacco were ready to be planted. During the growth stage, the
standard watering system was applied to maintance the plants growth A week before
harvesting time, each of the plot was treated by CN solution. The CN solution
applied on surface root zone. The CN was a common Na-CN that was used by
miners to recover the gold through cyanidation system and it was bougth locally. All
the yellowing or drying leaves/biomass after the next day of CN solution application
were collected. The collection of yellowing or dying biomass was conducted till the
next 4-7 days or till all the leaves/biomass dry.
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Figure 2. Tobacco at the harvest time Cassava
Sample preparation
The biomass was grinded to fine powder. A 0.3 g of dry and ground plant
material was placed onto 50 ml digestion tubes with addition of 10 ml concentrated
nitric acid (HNO3). Cover the digestion tubes with a piece of paper, and leave the
acid-plant mixture at room temperature for 10-15 hours (overnight). The next day,
digest the acid-plant mixture at approximatelly 120 oC for 2 hours. Remove from the
heat and add 20 ml of deionised water. Filter the digest solutions and make to a final
volume of 20 ml. Store the solution in a sealed container for analysis. The samples
were sent to Soil and Earth Science Laboratory, Institute of Natural Resources,
Massey University, New Zealand for quality control results.

Results and Discussion
In order to asses the feasibility of pytomining, it is necessary to quantify the
relationship between environmental conditions, including metal concentration on
growth medium, plants growth and metals uptake by plant tissues (Nedelkoska and
Doran, 2000). Krisnayanti et al., (2014) analyzed cyanidation tailings from 3
villages at Sekotong ASGM, and the results were ranging from 1.5 to 12.35 ppm of
Au and from 0.01 to 79.69 ppm of Hg. The present of Hg on the tailing due to the Hg
use on the amalgamation (Au-Hg) system in order to recover gold and the tailing was
re-processed by using cyanidation system. This result indicated that the tailings was
potential to be used for phytomining which is called as low grade ore (Sheoran, et al.,
2009). The present of Hg on tailing was coming from amalgamtion tailings that is
processed through cyanidation system.

After 4 months of growing on the tailings, the tobacco was harvested and
analyzed for Au. The results showed that the plant was able to uptake Au and Hg
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from the growth media (Figure 1). The capability of tobacco for extracting the metal,
particularly Au to the tissue is the key finding of this research and it potential to be
used for phytmining since the biomass produce by tobacco was high. The laboratory
results was confirmed by Soil and Earth Science Laboratory, Institute of Natural
Resources, Massey University, New Zealand.

Ppm

Figure 1. The various concentration of Au and Hg on the tobacco biomass.

To confirm the results, Krisnayanti and Anderson (2014) cited many reports
of gold accumulation by plants, in particular trees: work conducted over 30 years in
Canada showed that common conifers could accumulate up to 0.02 mg/kg gold over
gold mineralization. In addition, Dunn (1995) reported a background level of gold in
plants of 0.0002 mg/kg dry weight, although this author stated that values up to 0.1
mg/kg could be found. Hyperaccumulation of gold was defined in 1998 as
accumulation greater than 1 mg/kg, this limit being based upon a normal gold
concentration in plants of only 0.01 mg/kg (Anderson et al., 1998a,b). Anderson et
al. (1998b) induced Indian mustard (B. juncea) with ammonium thiocyanate at the
rate of 0, 80, 160, 320, and 640 mg/kg dry substrate weight in pots containing an
artificial 5 mg/kg finely disseminated gold rich material, analogous to a natural,
oxidized, nonsulfidic ores. Hyperaccumulation of Au was achieved above a
thiocyanate treatment level of 160 mg/kg and yielded up to 57 mg/kg Au. A similar
experiment with B. juncea grown in a medium containing 5 mg/kg Au prepared from
finely powdered native Au and treated with ammonium thiocyanate at an application
rate of 250 mg/kg also supported the results (Anderson et al., 1999). Anderson et al.
(2005) also estimated that a harvested crop of 10,000 kg/ha biomass (dry) with gold
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concentration of 100 mg/kg, which would yield 1 kg of gold/hectare could be
economically viable. They experimented with B. juncea (Indian mustard) and Z.
mays (corn) induced with sodium cyanide and thiocyanate grown on oxidized ore
pile containing 0.6 mg/kg gold. They reported that B. juncea showed the best ability
to concentrate gold giving an average of 39 mg/kg after sodium cyanide treatment.
The highest individual gold concentration determined through an analysis of selected
biomass was 63 g/kg (NaCN treatment of B. juncea) (Anderson et al., 2005). Gold
phytomining has also been reported by Msuya et al. (2000) with five root crops
(carrot, red beet, onion, and two cultivars of radish) grown in artificial substrate
consisting of 3.8 mg/kg gold, and concluded that carrot roots yielded 0.779 Au kg/ha,
worth US$ 840; by adding chelaters ammonium thiocyanate and thiosulphate carrot
roots yielded 1.45 Au kg/ha of final worth US$ 7,550. Lamb et al. (2001) induced
plant species B. juncea, B. coddii, and Chicory with thiocyanate and cyanide
solutions to determine gold concentration in different parts of plants. GardeaTorresdey et al. (2005) have reported that C. linearis (desert willow - a common
inhabitant of Mexican Chihuahuan Desert) is a potential plant for gold phytomining.
Desert willow seedlings grew very well in the presence of NH4SCN concentration
lower than 1x10-4 mol/ L. Mohan (2005) recommended phytomining to be a novel
cost-effective technology to extract gold from larger residual dumps (mounds of
tailings) and from low-grade ores at KGF (Kolar Gold Fields) in Karnataka.
Continuous conventional mining has depleted the level of gold up to 3 mg/kg, hence
union government closed the mine. Committees worked over closed mine, proposed
a scheme to recover gold from larger residual dumps (mounds of tailings) that had
accumulated over the years. Studies have shown that there are about 33 million
tonnes of dumps accumulated over the years with a concentration of gold 0.7 - 0.8
mg/kg, which may be a source of 24,000 kg of gold.
It stated that a successful phytomining process depends on adequate biomass
yield and high metal contents in the harvestable parts of the plants. It was suggested
for future phytomining that the bioavailability of metals for plant uptake and biomass
can be increased by bringing modulation in both internal (plant associated) and
external (soil associated) factors (Sheoran, et al., 2009). Anderson (1999) described
that phytomining technology is: 1) offers the possibility of exploiting ores or
mineralised soils that are uneconomic by conventional mining methods,; 2) a ‘green’
technology that should appeal to the conservation movement as an alternative to
opencast mining of low-grade ores. In addition, the challange is even though
phytomining is not yet been tested on a commercial scale and much research remains
to be carried out, particular in the field of increasing metal uptake by plants either by
genetic manipulation or addition of specific reagents to the soil, and the potential
leaching of metals during induced hyperaccumulation. It is only then that we shall
know the true value of this proposed technology.
Conclusion
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The tobacco was approved able to uptake mercury and gold, and the gold
concentration on tobacco was higher than mercury. The prospect of gold
phytomining at Sekotong tailing was achieveable.
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Abstract
This study was carried out to identify different mould associated with
affected leaves of rice. This was a descriptive exploratory research with purposive
sampling method in Sumbawa rice field. The rice plants with blast symptoms were
collected as the samples The identification parameters of mould here included both
macroscopic (color and shape of the colonies) and microscopic (color and shape of
the hyphae; conidial structures). The results showed that nine genus of mould were
successfully identified as Pyricularia, Culvularia, Nigrospora, Helminthosporium,
Fusarium, Aspergillus, Drechslera, Dactylaria, and Rhizoctonia.
Keywords: mycoflora, mould, rice blast

Introduction
Nowadays, the raising of rice production faces several problems such as
pests, plant diseases, and environmental threats. One of the plant diseases in rice is
blast caused by Pyricularia grisea. Rice blast is one of the problems in raising the
rice production. The blast may attacks all of the rice part starting from the seedbed,
vegetative stadia and generative stadia by attacking the neck and the stem of the
panicle.
Disease is the process of malfunctioning in the particular parts of the plant. A
plant is sick if there is a malfunctioning (changing) in several or all of the plant part
which influence the physiological activity (Pracaya, 2003). The appearance of the
disease is among the pathogen, the host plant, the environment (chemical, physical,
biological) and the human.

Besides, it may happens from the interaction or

association of intra-pathogens. Association occurs between these pathogens
may provide a synergistic effect, neutral or antagonistic. The synergic influence
happens when two or more pathogens attack the plant in the same time, it may
increase the power attack or one of the pathogen decreased the host plant’s immune
so that it could be attacked by the other pathogens. Generally, the microbe is in
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mixed population in the environment. Seldom the population be found in a single
species (Hadioetomo, 1991). Therefore the research about the association of mould
population with rice blast is important to be done since there is no further research
dealing with this phenomenon.

Research Methodology
Sampling
The samples were the affected rice blast taken from Sumbawa rice field, West
Nusa Tenggara Province. The purposive sampling method was used in collecting the
samples. The rice samples indicated by symptoms the leaves; the shape of the leaves
was square and pointed on the top of the leaves, the color in the edge were brown
and white on the middle (Santoso dan Nasution, 2007).
The isolation of Mould from the sampels
The leaves were cut in 2x3 mm, then it sterilized by soaking on 5% of sodium
hypochlorite (NaOCl) for 2 minutes. The leaves washed by aquadest and placed on
the PDA (Potato Dextrose Agar) and incubated for one week at 25oC. The growth of
mould colony were analyzed then (Sahlan dan Ahmad, 2003).
The Identification of Mould Isolate
The observation was done to all of the isolate mould growth on the PDA.
Different fungal colonies were appeared, which were purified and multiplied on
PDA. (Hajano et al., 2011). The next colonies incubated until sporulation for 3-7
days on at 25oC. The isolate mould observed for the process of identification
macroscopically and microscopically. The identification of mould was done based on
identification handbook The Barnett and Hunter (1998) and Ellis (1976).
Observation
The observed parameter were macroscopic that covers the color and the shape
of the colony, while microscopic covers the color and the shape of hypha and also
the characteristics of conidia; the number of septate and the shape of conidia. .
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Results and Discussion
Based on the identification results macroscopically and microscopically, there
were six (9) identified genus of mould; Nigrospora, Helminthosporium, Fusarium,
Aspergillus, Dactylaria, Rhizoctonia and Pyricularia.

The Identified Mould
Nigrospora

c
d
a

b

Fig 1. a. The macroscopic morphology of Nigrospora colony. b. the microscopic of
Nigrospora (zoomed 10x40), c. The Nigrospora spore
The Nigrospora genus features are; the color and the isolate were vary in each
isolate. (white, gray, transparent up to black-grey). The hypha is long, septate, and
brown. The conidia 1 spore were dark black or dark brown, rounded circling
concavity (Fig 1).
Helminthosporium

d

a

c

b

Fig 2 a. The macroscopic morphology of Helminthosporium colony. b. the
microscopic of Helminthosporium (zoomed 10x40), c. The
Helminthosporium spore, d. Helminthosporium Hypha
The Helmintosphorium genus features are; the color of the colony is white-grey. The
shape of colony is not uniformed. The hypha is big, long, septate, and brown. The
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conidia is like a reel or a long cudgel, curved, thick. It has many septate, brown, the
top was obtuse and rounded. (Fig 2). It has brown strong upright conidiophores.
Fusarium

c

a

b

Fig 3. a. The macroscopic morphology of Fusarium colony. b. the microscopic of
Fusarium (zoomed 10x40), c. The Fusarium spore

The Fusarium genus features are; the color and the isolate were vary in each isolate;
white, yellowish-white up to reddish-brown. The conidia is rounded, long, both of
the top were pointed (Fig 3). It has one spore (micro conidia) while the macro
conidia have 2-3 spores. Hypha hyaline, long, and septate. (Barnett dan Hunter,
1998).
Rhizoctonia

c

a

b

Fig 4. a. The macroscopic morphology of Rhizoctonia colony. b. the microscopic of
Rhizoctonia (zoomed 10x40), c. The Rhizoctonia spore
The Rhizoctonia genus features are; the color were vary; white, transparent,
white-grey. Hypha hyaline, long, septate, it has no conidia (Fig 4). Barnett dan
Hunter (1998), state the characteristics of mould are the septate is formed from the

293

main body, it has no conidia but there is a constriction on the septate hypha
(mycelium).
Dactylaria

c

a

b

Fig 5. a. The macroscopic morphology of Dactylaria colony. b. the microscopic of
Dactylaria (zoomed 10x40), c. The Dactylaria spore.
The Dactylaria genus features are; the color and the shape of the colony were vary;
grey, white, white-grey. The hypha hyaline, small, long, and septate. The conidia
hyaline, cylindrical, septate and both of the top were pointed. It has two spores. (Fig
5).

Aspergillus

•

c

a

b

Fig 6. a. The macroscopic morphology of Aspergillus colony. b. the microscopic of
Aspergillus (zoomed 10x40), c. The Aspergillus spore
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The Aspergillus genus features are; the color of the colony were green, small
rounded, rounded conidia and clumps form (Fig 6). The conidia grew on the fialid,
the hypha hyaline, long, small, and septate. The conidiophore is long and upright
(Barnett dan Hunter, 1998).
Curvularia

Fig 7. a. The macroscopic morphology of Curvularia colony. b. the microscopic of
Curvularia (zoomed 10x40), c. The Curvularia spore, d. The Curvularia
Hypha
The Curvularia genus features are; the colony color is brown and the shape is not
uniformed. The hypha color is brownish, long, small, and septate. It has pale brown
conidia with three or more septate crooked and expanded in the middle. (Fig 7).
Drechslera

Fig 8. a. The macroscopic morphology of Drechslera colony. b. the microscopic of
Drechslera (zoomed 10x40), c. The Drechslera spore

The Drechslera genus features are; the color and the shape of the colony were vary;
white, grey, and black. The hypha is dark, long, small, and septate. It has brown
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conidia with three or more septate, solitary, cylindrical, both of the top was obtuse
and rounded (Fig 8
Pyricularia

Fig 8. a. The macroscopic morphology of Pyricularia colony. b. the microscopic of
Pyricularia (zoomed 10x40), c. The Pyricularia spore
The Pyricularia genus features are; the colony color was white-grey, the hypha
hyaline and septate. It has hyaline conidia with two septate in pear-shape (Fig 8).

Conclusions
The research results found that there were nine (9) genus of Mould;
Nigrospora, Fusarium, Helminthosporium, Aspergillus, Rhizoctonia, Dactylaria,
Curvularia, Drechslera, and Pyricularia.
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Abstract
This research was designed to clarify the influence of mesenchymal stem cells conditioned
(MSCM) medium in the basic structures of primary wound healing process on the incision skin injury.
Six female rats (Rattus norvegicus) were used on the experiments and adapted on the laboratory
conditions for 24 hours. Rats were anesthetized under administrated of 2 ml single dose ketamine, and
7 mm wound were made by incision on the left side of the body. Wound were treated for nine days by
using of 1 ml SCCM medium containing cream, povidine iodine were used as an experiment control.
Skin sample were prepared at the days of three, six and nine after treatments. Progression of wound
healing process were visualized by measurement of the incision length and histological analysis by
hematoxylin eosin (HE) staining.
During the evaluation days (third, sixt, and ninth days after treatments), the incision length on
the skin are decreasing and tend to become more smaller, HE staining show also decreasing of
inflammation phase, increasing of angiogenesis, accelerate fibroplasia and maturation phase. Taking
together our observation indicates that MSCM medium may have capability for increasing skin
regenerations in primary wound healing process.
Keywords : wound incision, primary wound healing, regenerations, MSCM

Introductions
Primary wound usually occurs as a results from operations or surgery treatments,
although in this mechanism the mortality of a number of cellular constituents is
minimal, the healing process still have some problem such as the presence of
granulation tissue known as scar. Scar is one pathway of survival of the body to
overcome an injury to sense a disruption of unity, signal the appropriate cells, and
carry through the sequence of repair without complications. Unfortunately, the
ability of scar to blend in cosmetically and functionally is not successful, and have
been reported before that scar also inducible several complications such as prolonged
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swelling, excessive skin sloughing, color or temperature changes, progressive pain,
and paresthesias [1].
Nowadays stem cells is a one of compromising technology for therapy based on
cell technology. Its including as one part of regenerative medicine which aims
supporting the body to create a new functional tissue for replacing damaged tissue
[2]. Stem cells could be divided become several type base on its source, they are
embryonic stem cells or induced pluripotent stem cells, tissue specific stem cells.
and mesenchymal stem cells (bone marrow stromal stem cells). In the last of
approximately 10 years, because of the weakness of embryonic or induced
pluripotent stem cells, mesenchymal stem cells (MSCs) is the major stem cells which
have been used widely for cell therapy. MSCs have afforded promise in the treatment
of numerous diseases, mainly tissue injury and immune disorders [3].
The use of MSCs for tissue repair was initially based on the hypothesis that
these cells derived and differentiate within the injured tissue into specialized cells.
However, it appears that only a small proportion of transplanted MSCs actually
integrate and survive in host tissues. Thus, the predominant mechanism by which
MSCs participate in tissue repair seems to be related to their paracrine activity which
have influence on expressions of growth factors. Indeed, MSCs provide the
microenvironment with a multitude of trophic and survival signals including growth
factors and cytokines [11].
Recent discoveries suggest that lipid microvesicles released by MSCs may also
be important in the physiological function of these cells. Over the past few years the
biological relevance of micro- and nano-vesicles released by cells in intercellular
communication has been established. Alongside the conventional mediators of cell
secretome, these sophisticated nanovesicles transfer proteins, lipids and, most
importantly, various forms of RNAs to neighboring cells, thereby mediating a variety
of biological responses. The physiological role of MSC-derived vesicles (MSCMVs) is currently not well understood. Nevertheless, encouraging results indicate
that MSC-MVs have similar protective and reparative properties as their cellular
counterparts in tissue repair and possibly anti-cancer therapy. Thus, MSC-MVs
represent a promising opportunity to develop novel cell-free therapy approaches that
might overcome the obstacles and risks associated with the use of native or
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engineered stem cells (Baqlio et. al. 2012). Mesenchymal stem cells conditioned
medium (MSCM) as a part on the secretome system is containing several of survival
signal including growth factor such as VEGF, FGF, PDGF and cytokines (TNF, IL,
IFNs, chemokines, and erythropoietin) which is released by MSCs during cultivation
and culture [4].
Based on these information this research was designed to clarify the influence of
mesenchymal stem cells conditioned (MSCM) medium on the basic structures of
primary wound healing process on the skin injury in comparison with povidone
iodine as a conventional treatment. The result is expected to support the usage of
mesenchymal stem cells conditioned (MSCM) medium instead of povidone iodine
on the treatment of primary wound.
Materials and Methods
Six female white rats (Rattus norvegicus) with 200-300 gram average of weights
were used in this experiments. They are provided with food and drink ad libitum.
Each rat was anaesthetised under administrated of 2 ml single dose ketamine, and 7
mm wound were made by incision on the left and right side of the body. The skin
wound treated with cream contains 1 ml MSCM of mesenchymal cells in ratio 10
gram cream base + 1 ml MSCM medium on the left side. Povidone iodine was used
on the right side as an experiment control. Both of treatment are given twice a day,
for nine days. The wounds were observated and measured daily.
During the observation days (third, sixth and ninth day) two rats were euthanized
and skin wound samples were cut and treated with Bouin’s solution continued by
70% of alcohol solution after 24 hours incubations. Furthermore, each sample was
processed and stained with Hematoxylin Eosin (HE).
Results and discussions
The healing of primary injury such as incision wound is a complex process
requiring collaborative effort of many different process. This process including
different tissue and cell lineages which contribute to proliferation, migration, matrix
synthesis, inflammation, angiogenesis, maturation, wound contractions. Growth
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factor and matrix signaling may have also an influence for regenerations of the
wound healing [5].
On the wound healing process it is known that hemostasis and inflammation
which indicated by the presence of neutrophil area play an important role to develop
the blood clotting in the influence of platelet-derived growth factors. After
hemostasis and inflammation, proliferations which indicating of new tissue growing
is occurs. On this phase, angiogenesis, collagen deposition, granulation tissue
formation, epithelialization, and wound contraction are occur. In angiogenesis,
vascular endothelial cells form new blood vessels. In fibroplasia and granulation
tissue formation phase, fibroblasts grow and form a new extracellular matrix (ECM)
by excreting collagen and fibronectin. Concurrently, re-epithelialization of the
epidermis occurs, in wound contraction, myofibroblasts decrease the size of the
wound by gripping the wound edges and contracting using a mechanism that
resembles that in smooth muscle cells.
The pictures below represent the regeneration process of rat skin tissues on
microscopic level at the 3, 6, and 9 days during treatments. At the beginning both of
the sample (treatment and control) almost have same performance, their epidermis
underwent necrosis, hemorrhage on certain areas, and the presence of oedema on
necrotising epidermis, the inflitration of inflammation cells, but after third days on
the skin which is given with povidone iodine, the number of neutrophil are
intensively more then the one which is given with cream containing MSCM medium.

A1

A2
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B1

B2

C1

C2

Figure 1. Histological analysis of the primary wound healing process on the rat skin
tissues at the third, sixt, and ninth days of treatments and control groups. A) Show
the skin tissues at the third days of MSCM treatment (1&2) with small number of
inflammatory cells and abundance of blood vessels (A2) in compare with control
samples (A1). B) Show the skin tissues at the 6 days of MSCM treatment (1&2) with
small number of inflammatory cells and formation of hair follicles (B2) in compare
to the control sample (B1). C) Show the skin tissues at the 9 days of MSCM
treatment with small number of inflammatory cells and formation of hair follicles
(C2) in compare to the control sample (C1).
On the results show significantly difference on the third and sixth days between
the wound which is given by cream containing MSCM medium in compare to
povidone iodine. On stem cell conditioned medium, the precence of blood vessels are
visible (increasing angiogenesis) and the inflammation cells are significantly reduced
this also in line with research have been reported before that on wounded skin treated
with cream containing MSCM medium has more angiogenesis, reepitelialisation and
more density of collagen fiber [6]. In contrast, on the povidone iodine treatment,
infiltration of inflammation cells are still high. Reduction the amount of
inflammation cells in this process may have influence to decrease the presence of
scar.
At the ninth day, the structural difference between treatments and control appear
significantly different. On the skin which is treated by cream containing MSCM
medium the fibroblasts are increasing and hair follicles are created. However, on the
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povidone iodine, infitration of inflammation cells are increasing. Basically povidone
iodine 10% (PVP-I) has an irritative properties and cytotoxic and also it was found
that povidone-iodine did not effectively promote good wound healing, treatment with
povidone iodine showed either impaired wound healing, reduced wound strength or
infection [6; 7;8].
Furthermore, the expression level of Platelets Derived Growth Factor (PDGF)
genes as a part of growth factor was predominantly expressed in the endothelial cells,
and significantly up-regulated following in vitro exposure to the conditioned medium
of mesenchymal stem cells (MSCs). The presence of PDGF also increasing
chemotactic effects on MSCs. Have been known also that erythropoietin (Epo)
which have released during MSCs cultivation as a part of hematopietic cytokine
promote production of red blood cells, involved in angiogenic process and in wound
healing. The signalling pathway of Epo is released by signals through Jak 2-STAT 5
and PI-3-Kinase Akt Pathway binding to type I cytokine receptors [4;9;10]. These
results suggest that PDGF and or Epo as a part of growth factor and cytokine is
involved in the role of MSCs in the microvasculature of human skin to helping or
accelerate the healing process of primary wound.
Conclusions

Taking together our observations indicate that the application of cream
containing mesenchymal stem cells medium (MSCM) increase the skin tissues
regeneration by decrease infiltration of inflammatory cells, accelerate the formation
of blood vessel (angiogenesis), re-epithelialization and stimulate hair follicle of rat
skin incision wound.
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Abstract
Embung is an ancient heritage of water storage in rainfed Vertisol, Lombok.
It has a specific characteristic i.e. it had been constructed in soils which is high clay
dominated by mineral type of montmorillonite. The area is lied on the climate type of
D3 (1665 mm annual rainfall) and D4 (984 mm annual rainfall). Limited availability
of water becomes a major factor determining the success of agriculture practices in
the region. In addition, soil physical characteristics (swell-shrink properties) may
also create a significant constraint. At the beginning, in the year of 1980’s, there was
a system called “gogorancah” (gora) was believed to overcome these problems.
However, this cropping system require too much water to keep the rice crop flooded
for almost its cropping period. The objective of this experiment was to qualitatively
evaluate quantity of rainfall being able to be harvested from different system of ricebased cropping. There were three treatments tested, namely: GGR is traditional
system well known as “Gogo rancah” (direct seeding of rice with maximum tillage),
FNT is Flat land with no tillege system, and PRB is permanent raised beds system
without tillage. All treatments are cultivated with rice during rainy season and
soybean during dry season. There were some findings obtained from this reserch,
namely: (1) Permanent raised beds (PRB) allowed to harvest 49% higher water than
FNT or GGR did, (2) PRB might reduce the risk of water scarcity, due to variability
of rain, by sustaining amount of water conserved during low rainfall event, (3) PRB
might be able to increase diversification of secondary crops, due to its capacity to
provide more saving water for watering in dry season. Thus, PRB could be be
implemented as an alternative to ” gogo-rancah” croping system, through which
farmers could save more water in rainy season, and reused it more in dry season.
__________________________________________
Keywords: “embung”, rainfed, vertisols, raised beds, cropping system
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1. INTRODUCTION
Embung is one of the most valuable heritage of water conservation system
in the history of Agriculture in Lombok.

Mostly rice fields in Lombok

are

dominated by vertisols, which is spreaded across southern part of central and eastern
Lombok, and under influence of the dry climate with an average annual rainfall of
about 1500 mm (Ma`shum, et al., 2003). Most of the vertisols in Lombok is rainfed
land, which just rely on rain water for irrigation. The area has D3 or D4 climate type
(Oldeman et al., 1980). This fact clearly shows that the availability of water becomes
a major constraint. A significant shrink-swell properties and unstable aggregate due
to low organic matter content of the soil (Kusnarta, et al., 2011) also provide a
significant constraint to the cropping system in the areas.
Since the 1980s, a system of direct seeded rice called “gogorancah” has been
introdused to overcome the constrains (Meidertsma, 1997). Such system is required
too much water, because there is attempt for flooding when there is sufficient water
from rainfall, thus giving the opportunity for evaporation of water in large quantities.
Along with decreasing enthusiasm of farmers in implementing the system of
gogorancah, some efforts are needed to findout a sustainable cropping system based
on utilization of harvested rain water using embung, a traditional water reservoir of
rainfed areas. In addition, this embung system can highly be supported by high clay
content and low soil permeability, as well as deep solum of the vertisols. The effort
of harvesting water and put it in the embung is expected to increase land productivity
through increasing frequency of crops cultivation. Water harvesting effort is also
possible due to uneven distribution of rainfall in the areas, which is high in a few
months at the beginning of the rainy season, around December to March.
Through this paper it will be described the technology of farming system with
a focus on water conservation efforts using traditional water reservoir, embung. The
objective of this writting is to evaluate the role of embung used as a storage of
harvested water to support cropping system in a sustainable way at rainfed vertisol
of Lombok.

306

2. METHODOLOGY
2.1. Location of the experiment
This experiment was set up at Kawo village, distric of Central Lombok (8º45’
S, 116º20’ E) in wet and dry season of 2006/2007. The experiment was arranged
under randomized complete block design with 3 rice-based cropping system as
treatments and replicated 3 times.
2.2. Treatments
There were three rice-based cropping system as treatments, as follows:
GGR : Local traditional cropping system of “gogorancah” (direct seeding of rice at
the end of dry season, and flooded when rain water is available) was setup as a
control treatment. In this treatment soil was tillage using crowbars for inverting the
soil and sun dried for couple of weeks. Secondary tillage to form small clods was
done using a hoe before rain comes.
FNT : Flat land with no tillege system. In this treatment Round Up herbicide (active
ingredient of glyposat) was used for controlling weeds. The herbicide was applied
prior to sowing at rate of 2 litre per ha. Water was maintained at 5 cm height when it
is available.
PRB : Permanent raised beds and no tillage system. This bed treatment was establish
in plot having four single bed with each has the size of 1.2 m x 6 m. Each bed has
hight of 0.20 cm equiped by a 0.30 m wide furrow between the two beds. Beds were
formed without tillage, by excavating soil from the furrows and placing it on to the
untillage bed surface.
In all treatments, rice was grown in plot with area of 60 m2. Rice was plated
with row spacing of 20 cm x 20 cm in rainy season, and followed by soybean in dry
season with similar row spacing.
2.3. Water management
Each plot was manage under rainfed system, i.e. source of water for irrigation
was only come from rain event. Treatment of gogorancah (GGR) and flat land with
no tillage (FNT) were flood irigated at depth of 5 cm, while the treatment of
permanen raised beds system (PRB) irrigation was applied through furrow (20 cm
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depth, and 30 cm wide) between two beds at depth of 10 cm. Excess water from each
plot was temporary saved in to the tradisional water resevoir “embung”. This water
was pumped back in to plots and/or furrows when needed, both during wet and dry
season, as an irrigation water. Water pumpped in or pumpped out from the embung
was measured using a water meter to accurately record the volume of water.
2.4. Crop management
Rice seeds, cultivar of Widas was sown in all treatments (GGR, FNT, and
PRB) at a rate of 40 kg per ha with row spacing of 20 cm x 20 cm, therefore in each
bed (1.2 m x 10 m size) there were 306 plant/bed. Rice was sowing when the amount
of rainfall was obtained 60 mm in 10 consecutiv days using wood stick. The depth of
sowing hole was 5 cm, in which 5 rice seeds were put, then seeds were covered using
rice stubble ash giving protection from pest. Soybean seeds varity of wilis was sown
on remaining rice stubble as a secondary crop (dry season).
3. RESULTS AND DISCUSSION
3.1. Rainfall distribution
Field works were taking place in 3 consecutive growing seasons (2002/2003,
2003/2004 and 2004/ 2005), at Kawo Village, Central Lombok. The experimental
site was rainfed area with an erratic rainfall pattern. Three years monthly rainfall
data of the site were presented on Figure 1. It is clear from the figure that rainfall
varied monthly as well as yearly. Cumulative rainfall in wet season of year-1,
year-2 and year-3 were 1006 mm, 1239 mm, and 1160 mm respectively.

Rainy

season was roughly commenced in November, peaked in January and it was
proceeded by successive
hyperbolic function.

decrease in February through May.

It looks like a
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Figure 1. Monthly Rainfall Pattern During Field Experiments
Field experiments had experienced three different rainfall patterns which
had been dif-ferently responded by crops and agro-hydrology at farm level. First of
all, rainfall was monthly fluctuated in the first year of experiment. It was relatively
high rainfall in onset season of 2001/ 2002.

Rainfall was

200 mm/month in

November 2001, and it sharply dropped in December to 100 mm/month. Since then,
rainfall had linearly increased in January through February when reached a peek at
278 mm/month. In following month (March), rainfall suddenly felt down to 100
mm/month as it was in December. At the end of rainy season, rainfall was slightly
lift up to 157 mm/month in April before stopped raining in May 2002.
In the second year,

the onset season started with 200 mm/month in

November 2002, and it was smoothly climbing from December having 250 mm to
reach a peak of 339 mm in January 2003, then turned down slowly to 209 mm in
February, and landed to level 81 mm in March. Rainfall was slightly recovery to
125 mm/month in April before dropping to 35 mm in May. Thirdly, Rainfall in
third year was started from 159 mm in the onset season of November 2003, and it
was suddenly more than doubled to 320 mm in December, then it successively
decreased to 251 mm in January 2004, 126 mm in February, 152 in March, 141
mm in April, and ended at level 19 mm in May.
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It was clearly demonstrated from the three years rainfall data recorded in
situ that climate characteristic of the experimental site was truly erratic which was
unpredictable in nature. In term of research objectives, the climate variation in three
years field experiments was fortunately expected. Effect of those variation directly
affected the way of agriculture crops responding to water, and requirement for
irrigation. To what extend were cropping systems able to cope with climate
variability ?. This research was clearly distinguished the difference response of ricebased cropping system followed by secondary crops on permanent raised bed (PRB),
on flat land with no tillage (FNT) and maximum tillage, Gogorancah (GGR). Detail
for water saving, and irrigation data are presented in Table 1.
Table 1. Water Saving on Cropping System of Rainfed Vertisols in Three Years
Field Experiments at Lombok
First Year Experiment
Treatments
WATER
FIRST CROP
SECOND CROP
Residual
SAVING
IRRIGATION IN
IRRIGATION IN
water
3
(m /plot)
WET SEASON
DRY SEASON
3
(m /Plot)
(m3/Plot)
(m3/Plot)
PRB-1
PRB-2
PRB-3
Sub Total
FNT-1
FNT-2
FNT-3
Sub Total
GGR-1
GGR-2
GGR-3
Sub Total

10,17
10,13
10,49
30,79
6,47
7,06
7,15
20,68
7,0
7,1
6,9
20,91

1st Irr.
0,89
0,71
0,67
2,27
2,71
2,83
2,86
8,4
2,98
2,88
2,71
8,57

2nd Irr.
0,32
0,31
0,3
0,93
1,1
1,57
1,63
4,3
1,36
1,54
1,48
4,38

1st Irr. 2nd Irr. 3rd Irr.
3,02
1,0
2,0
3,02
1,0
2,0
3,02
1,0
2,0
9,06
3,0
6,0
2,16
0,5
0,0
2,16
0,5
0,0
2,16
0,5
0,0
6,48
1,5
0,0
2,16
0,5
0,0
2,14
0,5
0,0
2,16
0,5
0,0
6,46
1,5
0,0

2,94
3,09
3,50
9,53
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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Second Year Experiment
WATER
Treatments
SAVING
(m3/plot)

FIRST CROP
IRRIGATION
IN WET
SEASON
(m3/Plot)
1st Irr.

PRB-1
PRB-2
PRB-3
Sub Total
FNT-1
FNT-2
FNT-3
Sub Total

10,58
10,53
10,90
32,01
6,72
7,34
7,43
21,49

GGR-1
7,28
GGR-2
7,34
GGR-3
7,12
Sub Total
21,74
Third Year Experiment
WATER
Treatments
SAVING
(m3/plot)

10,35
9,91
10,01
30,27
7,04
6,94
6,14
20,12
6,64
6,94
7,04

Residual
water

(m3/Plot)

(m3/Plot)

0,35
0,34
0,34
1,03
0,95
1,28
1,15
3,38

2nd
Irr.
0,78
0,75
0,75
2,28
1,45
1,4
1,4
4,25

1st
Irr.
3,02
3,02
3,02
9,06
2,16
2,16
2,16
6,48

2nd
Irr.
1,00
1,00
1,00
3,0
1,17
1,50
1,50
4,17

3rd
Irr.
2,00
2,00
2,00
6,0
0,99
1,00
1,22
3,21

3,43
3,42
3,79
10,64
0,00
0,00
0,00
0,00

2,98
2,88
2,71
8,57

1,36
1,542
1,48
4,382

1,44
1,46
1,464
4,364

1,50
1,46
1,47
4,42

0,00
0,00
0,00
0,00

0,00
0,00
0,00
0,00

FIRST CROP
IRRIGATION
IN WET
SEASON
(m3/Plot)
1st Irr.

PRB-1
PRB-2
PRB-3
Sub Total
FNT-1
FNT-2
FNT-3
Sub Total
GGR-1
GGR-2
GGR-3

SECOND CROP
IRRIGATION IN
DRY SEASON

0,93
0,94
0,94
2,82
2,46
2,43
2,15
7,04
2,23
2,38
2,50

2nd
Irr.
0,38
0,38
0,38
1,14
1,33
1,31
1,16
3,80
1,30
1,36
1,38

SECOND CROP
IRRIGATION IN
DRY SEASON

Residual
water

(m3/Pl)

(m3/Plot)

1st
Irr.
2,29
2,32
2,32
6,93
1,95
1,91
1,58
5,44
1,78
1,91
1,95

2nd
Irr.
1,09
1,11
1,11
3,3
0,98
0,97
0,87
2,82
0,93
0,97
0,98

3rd
Irr.
3,14
3,15
3,15
9,4
0,31
0,32
0,39
1,02
0,40
0,32
0,23

2,52
2,01
2,11
6,64
0,01
0,00
-0,01
0,00
0,00
0,00
0,00
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Sub Total
20,62
7,11
4,04
5,64
2,88 0,95
0,00
Note:
PRB: Permanent Raised Bed; FNT: Flat land with no tillage, GGR = Gogorancah
(Maximum Tillage)
3.2 Usefulness of Water Saving in Embung
As it seen from Table 1 that there was more excess water collected from
PRB- cropping system. Each treatment or cropping system consisted of 3 plots with
total area of 180 m2. An average amount of collected water (water saving) from
PRB, FNT and GGR was 31.01 m3 (172,3 mm/180 m2), 20.76 m3 (115.3 mm/180
m2) and 21.09 m3 (117.2 mm/180 m2) respectively. These figure were equivalent to
water depth in one season per total area of each individual cropping system with
three replications. Secondary crop mostly got three times supplemental irrigation on
PRB, even though rainfall was uncertainty. On the other hand, on FNT or GGR,
irrigation frequency was dependently on rainfall event.
There was more water collected from PRB per season. Percentage of yearly
saving water per cropping system is presented on Figure 2a. In first year when rain
was 1006 mm, PRB had saved 17%, while FNT and GGR were 11.4 % on average.
In year second when rainfall was 1239 mm, PRB conserved 14.4%, while on FNT
and GGR was 9.6% on average. It was 50 % higher in PRB than FNT or GGR did.
In third year when water decreased to 1160 mm, PRB was still able to collect water
as much as that of second year (14.5%), while on FNT or GGR were 9.8% on
average. It was 48% higher in PRB than FNT or GGR did. These figures clearly
demonstrate capacity of PRB system in conserving water in rainfed agriculture. The
average capacity of water saving was 15.3 % for PRB, 10.2% for FNT, and 10.4%
for GGR. PRB also indicatd its capability in adapting to fluctuated rainfall pattern.
There would be more water stored in PRB system if peak of the rain came a bit late,
e.g. in February for year-1 event.
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Figure 2a. Percentage of Water Saving in Cropping System
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Figure 2b. Distribution of Reusing Water Saving from Cropping System
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Saving water was reused for irrigation in wet season and secondary crops in dry
season. Distribution of water saving usage is shown on Figure 2b. It can be seen from
the figure that water collected from PRB was distributed 11% for irrigation in wet
season, 60% for irrigation secondary crops, and there was 29% left as residual
water. In contrast, there was about half amount of water collected from FNT or GGR
reused to irrigate first crops, and the rest of it was used for secondary crops without
any residual water. There was no residual water expected from FNT or GGR.
3.3. Yield Response of Rice and Soybean to Cropping System
It is no doubt that yield of crops is one of the most important factor
considered by farmers in adopting new technology. Permanent raised was actually
recognized by local farmers for non rice commodities. They call bedengan (in
Indonesia term) or pelupuh in local word (Sasak language). This research had tried
to explore possibility to grow rice on permanent beds of Vertisols. Yield responses
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of rice and soybean on beds were promising (Figure 3).
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As can be seen from Figure 3a that yield of rice on PRB was less than on
FNT or GGR in three year field experiments.

In year-1, 4.1 tons/Ha in PRB

compared to 4.8 and 4.7 tons/Ha in FNT and GGR respectively. It was statistically
different at level of significance 5% with value of LSD (Least of Significant
Different) 0.4. In year-2 when climate was favorable, yield of rice on PRB was
statistically similar, though in practical it was considered less than yield of rice on
FNT or GGR. While rainfall went down in the year-3, yield of rice on PRB was
slightly pushed down below FNT and GGR. Lose of land due to inter beds channels
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in PRB was to blame as cause of yield reduction (Ma’shum et al., 2009), which has
no scientific proof to be believed yet. Base on three years experiments, one could
argue that yield of rice-based PRB on rainfed Vertisols was sensible to rainfall
event.
Yield response of soybean was presented on Figure 3b. It can be seen from
the figure that

PRB was favorable for soybean. Average yield were 1.16

tons/Ha, 1,09 tons/Ha and 1.17 tons/Ha for PRB, FNT and GGR respectively. This
result implies that soybean was favorable in PRB in dry season with yield was
similar to soybean growing on FNT and GGR.
4. CONCLUSION AND IMPLICATION
It can be concluded that under rainfed Vertisols in Lombok, where rainfall is
erratic, permanen raised bed (PRB) farming system without soil tillage would be
promising alternative to GGR in term of sustainability in water saving. There was
more water saving can be obtained under PRB compare to those of GGR and FNT. It
was 49 % higher of water saving in PRB than FNT or GGR did. PRB could possibly
compensate effect of climate variability on amount of water saving during low
rainfall event. The average water saving from rainfall for each cropping system was
17% for PRB, 10,4% for FNT and 10,5% for GGR .
Implication of this output is that embung is becoming

more valuable

resource functioning as water storage for secondary crop in dry season. The hihgest
amount of water saving, the more water would be available for secondary crops in
rainfed area of southern Lombok. Therefore, in long term, it might reduce the risk
of water scarcity, especially after the rainy season.
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Abstract
Biochar technology is considered as a strategy to slow down the emissions of
CO2 to the atmosphere and thus mitigate global warming. A rapid and low-cost
technique to monitor C changes in soil following biochar deployment and discern the
contribution of biochar to those changes is needed. In this study, we explored the
potential use of near infrared spectroscopy (NIRS) for in situ measurement of total C
and N in biochar-amended soil. For this, 34 soil cores from an experimental field site
in which biochar-amended and unamended plots under different mixed pasture
species swards (rye grass & white clover, cocksfoot & red clover, and chicory and
white clover) were grown in a Typic Fragiaqualf. All soil cores were scanned at 1-cm
intervals to 50 cm depth using modified contact probe of ASD FieldSpec 3 V-NIR
Spectrometer. Vis-NIR spectra analysed using principal component analysis (PCA)
and linear discriminant analysis (LDA) were used to detect the presence of biochar in
soil. Models developed from selected 14 cores using partial least square regression
(PLSR) of pre-processed spectral data and total C and N reference data analysed by
elemental analyser were able to moderately quantify total C and N in situ from fresh
“as is” soil samples. However, very good accuracy was obtained when the soil
samples were homogenising (drying and grinding). Although NIRS technique has
potential to in situ monitor concentration of soil C and N in biochar-amended soil, its
accuracy may be influenced by uneven distribution of biochar applied in the field.

Introduction
Biochar technology has been proposed as a carbon (C) sequestration strategy
that may also contribute to improve soil functions (Lehmann & Joseph, 2009).
Biochar persistence is associated with the presence of condensed aromatic C in its
structure (Lehmann et al., 2014). However, monitoring changes in soil C after
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biochar deployment and discerning the contribution of biochar to those changes
using conventional techniques can be tedious and expensive.
Several researchers have assessed biochar properties using NIRS technique in
the laboratory. Andrade et al. (2012) successfully predicted the fixed C and volatile
matter content of eucalyptus charcoals. Yang and Sheng (2012) adequately
characterised ash, volatile matter and fixed C contents, as well as the caloric value of
the biochars produced from pine wood, cedar wood and cotton stalk. Reeves III and
McCarty (2007) successfully determined some chemical characteristics (total acids,
carboxylic acids, lactones and phenols) of charred pine wood, bark, cellulose and
lignin. In our more recent study, Kusumo et al. (2014a) were able to predict biochar
stability indices such as H/Corg ratio, aromatic C, fraction of aromatic C and fixed C
of 25 biochars produced from various feedstocks at different peak temperatures.
In a laboratory study, Reeves III et al. (2011) found a considerable distortion
in the NIR bands between 4000 and 5000 cm-1 when biochar was mixed with soil,
and raised their concerns on how these could impair the determination of total soil
C in biochar-amended soil. Allen and Laird (2013) successfully quantified total C
from biochar-amended soils and also biochar C independently from total soil C.
Kusumo et al. (2014b) were able to predict the concentration of condensed aromatic
C of biochar after its deployment to soil under laboratory conditions, although for the
coarse soil (an Arenosol), samples needed to be finely grinded for an accurate
measurement.
Although measurements using NIRS are relatively inexpensive provided that
the equipment is available, the calibration of spectral data against reference data can
considerably increase the overall cost of this technique. In order to be more costeffective, a small number of data sets should be able to produce robust calibration
models. Bringing the portable spectroscopy to the field (Morgan et al., 2009;
Kusumo et al., 2011; Kodaira & Shibusawa, 2013), which is known as in situ NIRS
technique, could contribute to reduce the costs associated to the measurements in the
laboratory, but still building of calibration models would be needed. Specifically,
calibration models to be used in the field should be practically robust for various
conditions, as calibration models are sensitive to the changes in soil type, sample
location, and seasonal soil moisture differences (Bricklemyer & Brown, 2010).
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Many studies have shown the feasibility of in-situ measuring soil C and N in
the field using proximal sensing of NIRS technique (Mouazen et al., 2007; Kusumo
et al., 2008; Morgan et al., 2009) and its ability to successfully quantify their spatial
and temporal variability (Odlare et al., 2005). However, the accuracy is generally
poorer than laboratory measurements due to variability associated with soil water
content (Stevens et al., 2006; Morgan et al., 2009), soil texture and aggregation
(Udelhoven et al., 2003), presence of coarse materials (e.g. stone and plant debris)
(Mouazen et al., 2005), the smearing of soil surfaces (Morgan et al., 2009), and
small-scale heterogeneity such as mottles, accumulations and redox features (Waiser
et al., 2007). However, very limited information is available on whether in situ NIRS
technique can be used to determine the contribution of condensed aromatic C from
biochar to total soil C as well as that of biochar N to total N.
The objectives of this study are (i) to identify the presence of biochar in soil
from spectral reflectance, (ii) to test the feasibility of in situ NIRS-soil coring
technique in quantifying total C and N in soil applied with biochar, and (iii) to prove
whether using homogenised (dried, ground) samples improves the prediction
accuracy.
Materials and Methods
Experimental site
An experimental site (40°23′S, 175°36′E) was established in a Tokomaru silt loam
soil (a Typic Fragiaqualf) developed from wind-blown loess of Greywacke origin
nearby Palmerston North in New Zealand which were cultivated by different mixed
pasture species sward (rye grass & white clover, cocksfoot & red clover, and chicory
& white clover) with two treatment; with and without biochar (Hedley et al., 2012).
Biochar properties applied to the experimental site
The properties of pine biochar (PI-350) applied to the experimental site are shown in
Table 1. This biochar was produced using a static retort (Kilnz Bio-energy) pyroliser
at the maximum temperatures of 350 to 450 oC achieved after 3.5 h of heating. The
size of biochar applied in the field trial was passed through the screen size of 15 mm.
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Table 1. Selected chemical properties of pine biochar (PI-350) prior to the
application to the field site.
Unit
mS cm-1
g kg-1
g kg-1
%
%
%
%
kg CaCO3 t-1
cmol (+) kg-1
cmol (+)
kg-1

Available
cations

Variable
pH
E.C.
Total C a
Total N
Ash content
Volatile matter
Fixed C
Moisture content
Lime equivalence
CEC
Ca2+
K+
Mg2+
Na+

Value
7.4
312
851
14.2
2.9
18.6
74.6
3.9
negligible
1.07
0.49
0.46
0.10
0.06

a

Total C is similar to organic C because inorganic C was found negligible.
pH : determined by the method of Ahmedna et al. (1997) for charcoal.
E.C.: determined by the method of Rajkovich et al. (2012).
Ash content : determined by TGA under N2 under N2 atmosphere followed by O2
atmosphere until constant weight.
Volatiles : volatile matter determined using a TGA at 900 oC, after shifting the
atmosphere from N2 to O2.
Fixed C : determined by difference (100 – ash – volatiles).
Lime equivalence: determined by acidification with 1M HCl.
CEC and available cations : determined by extraction with SrCl2 and AAS analysis
(Calvelo Pereira et al., 2014).
Basic soil properties of the experimental site
Basic properties of soil which were collected from the experimental site are shown in
Table 2 (Hedley et al., 2012). Soil was analysed using the methods presented in
Blakemore et al. (1987).
Table 2. Soil test values of the experimental site.
Soil property
pH
Olsen P
SO4
K
Ca

Unit
mg P kg-1
mg S kg-1
cmol(+) kg-1
cmol(+) kg-1

Value
5.4
36.0
5.64
0.44
4.60
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Mg
Na
CEC

cmol(+) kg-1
cmol(+) kg-1
cmol(+) kg-1

0.95
0.11
13.47

Note: pH (soil and H2O, 1:2.5), Olsen-P (extracted by 0.5M NaHCO3 adjusted to pH
8.5), SO4 (extracted by 0.01M KH2PO4), and CEC, K, Ca, Mg, Na (all extracted by
1M ammonium acetate buffered to pH 7.00 ± 0.05) were determined by the methods
of Blakemore et al. (1987).
Sample collection for spectral and soil analysis
Soil cores (0-50 cm depth) were collected using a metal cylindrical corer (4.6 cm
diameter) from the experimental site. A total of 34 soil cores were collected from 6
treatment plots corresponding to 3 treatments (rye grass & white clover, cocksfoot &
red clover, and chicory & white clover) with biochar and 3 treatments without
biochar, from which the spectral data (1690 spectra taken at 1-cm depth interval)
were recorded for principal component analysis (PCA) and linear discriminant
analyses (LDA). Of the total cores, only 14 cores were spectrally recorded for
developing partial least square regression (PLSR) model and analysed using
elemental analysis for total C and N content. These cores were collected from the
treatments of (i) control – ryegrass (4 cores; 32 samples), (ii) rye grass & white
clover without biochar application (5 cores; 40 samples) and (iii) rye grass & white
clover with biochar application (5 cores; 40 samples). Each soil core was cut into 8
slices, thus the total samples analysed were 112.
Spectral acquisition
Spectral reflectance (UV, visible and near-infrared range; 350 – 2500 nm) of the soil
core was acquired using a soil probe (supplied by ASD) attached by fibre optic cable
to the spectrometer – ASD FieldSpec 3 V-NIR Spectrometer (Analytical Spectral
Device, Boulder, CO, USA). The soil cores were scanned at 1-cm interval down to a
depth of 50 cm. The in situ scanning was conducted on the curved one side of
cylindrical soil cores. Scanning was also conducted on homogenised (air dried,
ground) samples which were put in a small container. By homogenising (drying,
grinding) the samples, the chances of any biochar piece possibly hiding under the
scanning area was minimised. The spectrometer used records spectra from 350-2500
nm with 1 nm resolution. One spectrum recorded was the average of 30 spectra. The
splice occurring in the spectrum were corrected using a software (Indico Pro version
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6.0) supplied with the spectrometer. All the spectral data collected were then saved in
an ASCII text file.
Soil C and N measurement
After scanning, soil cores were sliced at 5-cm intervals to 30 cm depth and 10-cm
intervals from 30 to 50 cm depth of soil cores. Each slice was dried, ground with ring
grinder and sieved through the 0.18 mm diameter sieve. Then Total C and N of all
the samples were measured using elemental analyser (Elemental, Vario MACRO,
Hanau, Germany). The dried ground and sieved samples were also scanned using
ASD FieldSpec 3 V-NIR Spectrometer.
Spectral pre-processing
The spectral data taken at 1-cm interval were averaged at 5-cm interval to 30 cm
depth and 10-cm interval from 30 to 50 cm depth of soil cores. The averaged spectral
data were then imported to a chemometric analysis software – ParLeS version 3.1
(Viscarra Rossel, 2008) − for spectral pre-processing. The spectral data underwent
pre-processing steps as follows. Firstly, the spectral data were transformed from
reflectance (R) to Log (1/R) unit; then data were pre-processed using wavelet
detrending (with 0.1 and 6, trend and decomposition level, respectively). Wavelet
detrending was used for extracting features of signals. To reduce the noise, spectral
data were smoothed using a Savitzky-Golay filter with a 3th order polynomial
algorithm and window size of 7 nm (Savitzky & Golay, 1964). The smoothed data
were thereafter transformed into the first derivative, and then finally treated using
mean centring (Viscarra Rossel, 2008).
Principal component analysis (PCA)
The pre-processed spectral data of all 34 soil cores (1690 spectra) were fed into PCA
to produce several principal components. PCA was run using ParLeS version 3.1
(Viscarra Rossel, 2008). A scores plot of two principal components, PC1 and PC2,
which accounted for the greatest variance of the pre-processed spectral data, was
used to discern the pattern of sample scattering (Miller & Miller, 2005).
Linear discriminant analysis (LDA)
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Linear discriminant analysis of principal components (PC-LDA) model was used to
detect the present of biochar in soil and to discriminate those spectra, or soil slices
that contained biochar. For this, the 1690 spectra of the 34 soil cores were divided
randomly into 1000 spectra in the calibration set and into 690 spectra in the
validation set. A PC-LDA model was developed using the scores of principal
components (PCs) from PCA analysis distinguishing sample with or without biochar.
The developed model was used to characterise each spectrum and identify the
presence of biochar. The optimum numbers of PCs used in the LDA were the same
as the optimum numbers of latent variables (factors) used to build the PLSR model.
The LDA analysis was carried out using MINITAB 16 (Ryan et al., 2012).
Developing calibration models
PLSR-1 (ParLeS version 3.1; Viscarra Rossel 2008) was used to develop calibration
models between the pre-processed spectral data and the total C and N reference data
of the 14 cores (112 samples). The PLSR models were developed using a number of
factors (principal components) that produce low root mean square error (RMSE) and
low Akaike Information Criterion (AIC; Viscarra Rossel, 2008). These criteria were
used to avoid overfitting or underfitting, which is frequently the case when using
large or small number of factors, respectively. Thus, the specific number of factors
for building each model was fitted to the model.
Prediction of biochar concentrations
Both leave-one-out cross-validation and validation procedures were used to validate
the models developed. The leave-one-out cross validation involves eliminating the
first sample, from the calibration model development, and predict the eliminated
samples with the model developed; this procedure is repeated for all samples
(Martens & Martens, 1986; Williams, 2001). In doing so, each sample has the same
opportunity in building the calibration model and being predicted using the built
model, thus (i) the suitability of each sample in building the model and (ii) the
accuracy of each sample be predicted by the

model will be known. For the

validation procedure, samples were divided into 2 separated sets, the first set for
building calibration models and the second set for validating the accuracy of the
models. There were 2 calibration and validation sets tested. One corresponded to the
calibration sample set developed from the control (ryegrass) samples and rye grass &
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white clover samples without biochar, which was used to predict total C and N in the
validation set of rye grass & white clover with biochar application. Another
corresponded to the calibration set developed from control (pasture) samples and rye
grass & white clover samples with biochar application, which were used to predict
total C and N in the validation set of rye grass & white clover without biochar
application. Thus, the ratio of calibration and validation sample set was 2:1 (72:40
samples).
Indicators for quality of prediction
The ability of the PLSR-1 model to predict soil C and N was assessed using the
following statistics: (i) RMSE (root mean square error) of measured and predicted
soil C and N, (ii) coefficient determination (R2), and (iii) RPD (ratio of prediction to
deviation); RPD is calculated as standard deviation of the reference data divided by
root mean square error (SD/RMSE). The best prediction model has the largest RPD
and R2, and the smallest RMSE. The criteria proposed by Malley et al. (2004) were
used to assess the classification accuracy whether it is poor (RPD < 1.75, RER < 8,
R2 < 0.70), moderately useful (RPD 1.75-2.25, RER 8-10, R2 0.70-0.80), moderately
successful (RPD 2.25-3, RER 10-15, R2 0.80-0.90), successful (RPD 3-4, RER 1520, R2 0.90-0.95) or excellent (RPD > 4, RER > 20, R2 > 0.95).
Results and Discussion
Total C, Total N and water content of soil samples
Total C and N values of selected 14 core samples, as determined using the elemental
analyser, varied widely from very low (< 0.3 and 0.05%, respectively) to very high
(> 5 and 0.4%, respectively), whereas variability in the water content of the samples
was less apparent, ranging from 0.37 to 0.52 (v/v). As expected, concentrations of C
and N tended to decrease with depth (Figure 2), except at a depth between 17.5 and
22.5 cm for those samples from plots amended with biochar where very high total C
contents were detected (Figure 2a). Total N tended to decrease with depth in all
treatments (Figure 2b), which is also as expected, given the low N content of the
biochar used to amend this soil (Table S1; Appendix).
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Figure 2. Distribution of total C and N with depth of selected 14 core samples.
Spectral characteristics
The spectral data of all 34 soil cores, averaged at 5-cm interval from 0 to 30 cm
depth and 10-cm interval from 30 to 50 cm depth, is shown in Figure 3a. The
additional effect of biochar to the spectral shape is hardly distinguishable.
Generalising, the spectra corresponding to the top soil samples (0-20 cm depth)
showed no concave shape at ~950 nm, in contrast to what was observed in the
spectra of the sub-soil samples (21-50 cm depth). This concave shape has been
attributed to the presence of iron oxy-oxides (Demattê et al., 2004). The organic
matter probably diluted and masked the presence of these compounds in the top soils
(Demattê et al., 2004). Iron oxy-hydroxides, such as haematite (Fe2O3) and goethite
(FeOOH), also contributed to the greater reflectance of light at ~450 nm and 600 nm
in the visible region in the subsoil (21-50 cm) (Clark, 1999; Viscarra Rossel et al.,
2009). Strong reflection in these two bands cannot be found in topsoil (0-20 cm
depth) spectra. In addition, all the spectra showed a strong absorption at band ~1440
nm due to O-H absorption bond and ~ 1925 nm due to combination of O-H and H-OH (water) absorption bond (Clark, 1999).
The effect of biochar on the spectral shape was evident when the individual
spectra were provided (e.g., non-averaged spectra) (Figure 3b). Biochar considerably

0.5
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reduced the spectral reflectance, which was probably due to high absorption of
visible and near infrared light by the condensed aromatic C present in its structure
(Kusumo et al., 2014a). Biochar caused the disappearance of the concave shape ~950
nm. This allowed the spectrum containing biochar was easily differentiated from
other spectra without biochar.
Concave
shape on
subsoils
OH
absorption

600 nm

Water
absorption

450 nm

a

Concave
shape
disappears
on topsoils

b
Spectrum
containing
biochar

Figure 3. (a) Spectra averaged at 5 cm interval to 30 cm depth and 10 cm interval
from 30 to 50 cm depth of the 14 selected core samples, and (b) all 50 spectra of a
soil core collected at 1 cm intervals (the one at 22 cm depth contained the biochar
signal).
Detecting the presence of biochar in the field soil
The position of spectra with and without biochar in the PCA score plot is depicted in
Figure 4. PC1 clearly separated the spectra based on the presence and absence of
biochar, with the spectra of samples containing biochar occupying the area at the
right part of the diagram, whereas spectra of samples without biochar plotted to the
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left of the diagram. Only one sample without biochar plotted within the region
corresponding to the biochar-containing samples. This technique has succeeded to
discriminate between soils containing charred material and those without charcoal
(Figure 4). It has also been used to discriminate charcoals from some tree species
(Labbe et al., 2006; Davrieux et al., 2010; de Muñiz et al., 2013).

Figure 4. Discriminating of samples with and without biochar in the PCA scores plot.
The PC-LDA model was also able to discriminate the spectra with and without
biochar (Table 3), with an excellent discrimination was obtained in both the
calibration (99.8% correct) and the validation set samples (99.7% correct). By using
this model, the presence of biochar in a specific soil sample can thus be identified.
This technique has been used by previous researchers to discriminate biochars
produced at different pyrolysis temperatures and from different feedstocks (Yang &
Sheng, 2012).
Table 3. Summary of spectral classification with separate calibration and validation
set.
Put into group
Biochar
NIL
Total number
Correct number

Calibration set (1000 spectra)
True Group
Biochar
NIL
All
19
0
2
979
21
979
1000
19
979
998

Validation set (690 spectra)
True Group
Biochar
NIL
All
5
1
1
683
6
684
690
5
683
688
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Correct proportion
(%)

90.5

100

99.8

83.3

99.9

99.7

In situ prediction of total C and N
Total C and N values of soil samples with and without biochar as predicted by NIRS
technique at different band regions are shown at Table 4. Vis-NIR bands produced
the best prediction accuracy compared to NIR bands and other selected bands (7801200 and 2100-2500 nm), thus suggesting that the visible band region contains
relevant information related to the C and N content. The noise in the UV band
worsens the prediction accuracy when this band was included. The loss of some
information was considered to be the reason for the lower accuracy obtained when
fewer bands (NIR or 780-1200 & 2100-2500 nm bands) were involved in building
the calibration models.
Table 4. Total soil C and N prediction by NIRS technique with and without samples
containing biochar at different bands used.

Sample

Soil
property

Bands
used
UV-VisNIR a
Vis-NIR
b

C

All
samples

NIR c
7801200 &
21002500 nm
UV-VisNIR a
Vis-NIR
b

N

NIR c
7801200 &
21002500 nm

Number of
samples

Number
of factors
for PLSR
model

112

Leave-one-out crossvalidation
R2

RMSECV

RPD

3

0.783

0.561

2.15

112

4

0.802

0.537

2.25

112

2

0.798

0.540

2.23

112

6

0.797

0.544

2.22

112

4

0.944

0.023

4.25

112

5

0.946

0.022

4.31

112

5

0.939

0.024

4.05

112

6

0.920

0.027

3.55
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UV-VisNIR a
Vis-NIR
b

C

Excluding
samples
containing
biochar

NIR c
7801200 &
21002500 nm
UV-VisNIR a
Vis-NIR
b

N

NIR c
7801200 &
21002500 nm

107

9

0.942

0.275

4.16

107

9

0.945

0.269

4.26

107

8

0.937

0.287

4.00

107

7

0.918

0.328

3.50

107

4

0.947

0.022

4.36

107

9

0.949

0.022

4.42

107

5

0.941

0.024

4.13

107

5

0.920

0.028

3.55

2

R
C
All
samples
N

Vis-NIR

72cal:40val

b

d

Vis-NIR

72cal:40val

b

e

Vis-NIR

72cal:40val

b

d

Vis-NIR

72cal:40val

b

e

Validation
RMSEVAL RPD

6

0.635

0.804

1.60

2

0.924

0.304

3.47

6

0.919

0.028

3.19

3

0.945

0.022

4.03

a

350-2500 nm; b 400-2500 nm; c 780-2500 nm; RMSECV = root mean square error of
cross validation; RMSEVAL = root mean square error of validation; cal = calibration
samples; val = validation samples; d calibration set from soil cores which do not
contain biochar but validation set contains biochar; e calibration set from soil cores
which contain biochar but validation set does not contain biochar. The specific
number of factors for developing PLSR models was fitted to the model.
Including the samples containing biochar in the PLSR models reduced the C
prediction accuracy considerably, but not that of N. Three samples containing high C
content based on the added biochar C were underestimated when using the model,
whereas two samples were predicted well (Figure 5a). The removal of all 5 samples
containing biochar remarkably increased the C prediction accuracy (Figure 5c). The
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reason for this could be the “iceberg phenomenon”, in which the amount of biochar
exposed on the surface scanned by NIRS-coring technique was less than the actual
amount existing under the surface. In other word, there was uneven distribution of
biochar which caused a lower C content reading than that obtained using elemental
analysis. In fact differences in the sample used for wet chemistry and that for
spectroscopy is one of the major sources of calibration error (Mark & Workman,
2003). Interestingly, this phenomenon did not occur on N prediction (Figure 5b and
5d), where samples containing biochar were predicted well. This was probably
associated with the low content of total N in biochar, which did not cause any
considerable difference between the N signal in spectral data and the N values
obtained using elemental analysis. There was an increase in the prediction accuracy
of total N by removing samples containing biochar, but the effect was minor (Figure
5b and 5d).
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Figure 5. Relationship between measured and predicted total C and N using Vis-NIR
band on (a, b) all samples and (c, d) excluding samples containing biochar. Samples
containing biochar were shown by cross symbol.
Including samples containing biochar not only influenced the prediction
accuracy of the samples corresponding to the biochar layers (17.5 - 22.5 cm depth),
but also that of the rest of samples (Figure S1a; appendix), leading to a poorer
prediction. In contrast, better fit-lines were obtained between measured and NIRSpredicted total C in each depth when these samples were excluded (Figure S1c). This
phenomenon did not happen for total N (Figure S1b and S1d), as an excellent
accuracy was obtained both by including (Figure S1b) and removing (Figure S1d)
the samples containing biochar.
It is important to note that an accurate prediction of total C could not be
obtained when the validation data set (from the plot trial of rye grass & white clover,
plus biochar application) was predicted using the calibration model developed from
samples containing no biochar (control + rye grass & white clover, no biochar
application); the prediction accuracy became poor (R2 0.635, RPD 1.60; Table 5).
Variability of calibration samples which cannot embrace the variability of validation
samples (Figure 6), as it was stated previously by Williams (2001), was considered to
be the cause of this poor prediction. However, a successful C prediction (R2 0.924,
RPD 3.47; Table 5) was obtained when the calibration model developed using
samples with biochar (control + rye grass & white clover, plus biochar application)
was used to predict the validation samples from the plot trial of rye grass & white
clover without biochar application. As seen from Figure 6, samples collected from
control + rye grass & white clover plus biochar application (solid line) can embrace
the variability of samples from rye grass & white clover without biochar application
(dash line). Kusumo et al. (2008) reported a better prediction accuracy for total C and
N when the variability of calibration models covered the variability of the validation
dataset. The models were shown to fail in predicting total C and N from samples that
were located outside the coverage area of the calibration samples.
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Experimental Plot
Control (Pasture)
Rye grass & white clover No-Biochar
Rye grass & white clover Plus-Biochar

0.0015

PC2 (4.75%)

0.0010

0.0005

0.0000

-0.0005

-0.0010
-0.004

-0.003

-0.002

-0.001

0.000

0.001

0.002

0.003

0.004

PC1 (77.75%)

Figure 6. Distribution of samples collected from 3 experimental plots in a PCA score
plot. The pre-processed spectral data were analysed using PCA.
Contribution of biochar C to total soil C and N
The contribution biochar C to total soil C and N is shown in Figure 7. A much larger
C content at depth around 22.5 cm was found at the experimental plot of rye grass &
white clover with biochar (BC) compared to the plot without biochar (Figure 7a).
Data obtained by elemental analysis were able to show the contribution of biochar C
to total C (Figure 7a). Unfortunately, NIRS-predicted C content cannot show the
actual contribution of biochar addition (Figure 7b). NIRS technique tended to
underestimate the C content of some samples at the layers (22.5 cm depth)
containing biochar. As mentioned above, this is due to the problem where the amount
of biochar scanned on the surface was lower than the real amount existing below the
surface. Indeed, NIR spectroscopy is only able to detect the molecular vibration of
compounds of several mm depths from the surface (Stuart, 2004). The possible cause
of this was that the average 5 scanning times of spectral data of 5 cm soil slice was
not representative to the actual total C measured by elemental analysis. No effect was
observed on the contribution of biochar N to total N (Fig. 7c-d), as expected, given
the low N concentration of the biochar used in this field trial.
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Figure 7. Total C and N with depths which were measured by elemental analysis and
predicted by NIRS, collected from rye grass & white clover plots amended with and
without biochar (BC).
Total C and N prediction using homogenised samples in laboratory
The total C and N prediction using homogenised (dried, ground) samples in
laboratory is depicted at Figure 8. Total C of 5 samples containing biochar can be
predicted successfully (Figure 8a). The prediction values of the samples were fitted
and close to the trendline. In homogenised samples, biochar and soil were mixed
very well and there was no biochar chunk “hiding” under the scanning area, which
may underestimate the NIRS prediction. Using homogenised samples, large C
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content at 22.5 cm depth due to additional biochar in rye grass & white clover plot,
can be detected very well by NIRS (Figure 8d). The accuracy was comparable with
the result obtained from elemental analysis method (Figure 8c). This result was in
contrast to the C prediction when non-homogenised samples of in-situ coring
technique was used, where 3 of 5 samples were predicted underestimately (Figure
5a), which may be attributed to some parts of biochar hiding under the scanning
surface.
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Figure 8. Relationship between (a) measured and predicted total C using model
developed from selected bands of 780-1200 and 2100-2500 nm, (b) measured and
predicted total N using model developed from Vis-NIR bands, and the average of
total C with depth (c) measured by elemental analysis, and (d) predicted by NIRS.
These all were using 112 homogenised (dried, ground) samples, including samples
containing biochar (cross symbol; Figure 8a and 8b).
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In more detail, the prediction accuracies using the homogenised (dried, ground)
samples for NIRS laboratory analysis are shown in Table 5. Both total C and N can
be predicted excellently – (R2 0.976-0.987; RPD 6.43-8.86) ) (Malley et al., 2004),
except when including the UV bands (350-400 nm) the C prediction (R2 = 0.933;
RPD = 3.87) was the lowest, caused by some noise in this band region. For C
prediction, selected bands of 780-1200 & 2100-2500 nm produced the most accurate
prediction (R2 = 0.981; RPD = 7.25), compared to Vis-NIR and NIR bands. While
for N prediction, the Vis-NIR bands produced the best accuracy (R2 = 0.987; RPD =
8.86). In addition, compared to the prediction accuracy resulted from in-situ coring
technique (Table 4), the NIRS laboratory technique using homogenised (dried,
ground) samples produced better accuracy. This was not only due to homogenising
the samples, but removing the soil water content and grinding the samples also
contributed to the better accuracy. In the previous study, Minasny et al. (2011) were
able to improve prediction accuracy of in situ soil organic C by removing unwanted
variation of soil moisture content using an external parameter orthogonalisation
(EPO) algorithm. Moreover, Barthès et al. (2006) found the most accurate
predictions of total C and total N obtained by oven drying and finely grinding (< 0.2
mm sieve) the soil samples. In summary, the success of C and N prediction using
homogenised (dried, ground) samples could be an alternative procedure, when
dealing with soil samples containing biochar, once the in-situ coring technique was
unsuccessful to quantify these soil properties due to some part of biochar chunk
obscured under the surface scanned.
Accurate total C prediction cannot be obtained when the validation data set
(from the plot trial of rye grass & white clover with biochar application) were
predicted using the calibration model developed from samples containing no biochar
(control + rye grass & white clover without biochar) (R2 0.481, RPD 1.29; Table 5).
In contrast, excellent accuracy of C prediction (R2 0.982, RPD 5.50; Table 5) was
obtained when the calibration model developed using samples with biochar (control
+ rye grass & white clover with biochar application) which were used to predict
validation samples from plot trial of rye grass & white clover without biochar
application. The reason for this excellent accuracy is that variability of calibration
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samples can embrace the variability of validation samples (Williams, 2001; Kusumo
et al., 2008).
Table 5. Total soil C and N prediction by NIRS technique using homogenised dried
ground samples, including samples containing biochar, at different bands used.

Sample

Soil
property

C

All
samples

N

Bands
used
UV-VisNIR a
Vis-NIR b
NIR c
780-1200
&
21002500 nm
UV-VisNIR a
Vis-NIR b
NIR c
780-1200
&
21002500 nm

Number
Number of of factors
samples
for PLSR
model

Leave-one-out crossvalidation
R2

RMSECV

RPD

112

8

0.933

0.312

3.87

112
112

11
8

0.979
0.980

0.178
0.169

6.87
7.14

112

7

0.981

0.167

7.25

112

8

0.976

0.015

6.43

112
112

10
6

0.987
0.982

0.011
0.013

8.86
7.57

112

5

0.985

0.012

8.29

2

R

C
All
samples

780-1200
&
21002500 nm
780-1200
&
21002500 nm

d

72cal:40val
e

Vis-NIR b

72cal:40val

Vis-NIR b

72cal:40val

N

a

72cal:40val

d

e

Validation
RMSEVAL RPD

6

0.481

0.994

1.29

6

0.982

0.192

5.50

6

0.930

0.027

3.25

6

0.991

0.011

8.82

350-2500 nm; b 400-2500 nm; c 780-2500 nm; RMSECV = root mean square error of
cross validation; RMSEVAL = root mean square error of validation; cal = calibration
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samples; val = validation samples; d calibration set from soil cores which do not
contain biochar but validation set contains biochar; e calibration set from soil cores
which contain biochar but validation set does not.
Conclusions
Using NIRS-soil coring technique scanned with 1-cm intervals, the present of
biochar in soil can be potentially detected from Vis-NIR spectra analysed using PCA
and PC-LDA. Moreover, this technique was able to quantify total C and N with
depth, and the accuracy was better by using Vis-NIR band rather than the NIR and
the selected bands (780-1200 and 2100-2500 nm). Removing samples containing
biochar improved prediction accuracy of soil C. We believed this is not because of
inability this technique to predict total C when biochar was applied, but this is more
probably related to uneven distribution of biochar scanned from the curved soil core
surface than the actual amount existing below the surface. This was confirmed by
homogenising (drying, grinding,) each sample, and it was obtained very good
accuracy although those samples containing biochar were included. Homogenising
(drying, grinding) sample for Vis-NIRS analysis can be the alternative way to solve
the underestimation of total C if biochar presents in soil. When building calibration
model using separated sample set both for in situ- and laboratory-NIRS technique,
the variability of calibration set must embrace the variability of samples on the
validation set. Otherwise, robust accuracy will be difficult to obtain. This study
suggests that NIRS-soil coring technique has potential to in situ monitor the present
of biochar and the concentration of soil C and N in soil applied with biochar.
However, lower prediction accuracy may occur when there is uneven distribution of
biochar on soil core surface which was scanned from the side part of soil core,
compared to the actual amount below the scanned surface.
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Appendix
Table S1. Total C, total N and water content selected 14 soil core samples.
Range
Standard
Coefficient of
Soil properties
Median Mean
Variance
deviation
variation (%)
Min
Max
Total C (%)
0.240 5.041 2.093 2.052
1.207
1.457
58.84
Total N (%)
0.049 0.434 0.201 0.198
0.096
0.009
48.65
Water content
0.365 0.522 0.407 0.415
0.035
0.001
8.51
(v/v)
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Abstract
One important aspect of sustainable development is the participation of local
communities that follows. In urban areas, such participation is required in the
mangrove forest conservation to support the development of the coastal areas. This
study aims to explain the conservation efforts undertaken mangrove forests by local
communities residing in urban areas. The method usedis a case study, in whichdata
collection is donethroughin-depthinterviewsandparticipant observation.The results
showed that the communities applying traditional ecological knowledge and establish
institutions so the mangrove preservation kept maintained.The city government and
local companies also played a role by supporting the efforts made by the local
communities.
Keywords :

participation, local communities, cultural capital,traditional ecological
knowledge,mangrove

Introduction
Participation of local communities in forest management is an important aspect
of sustainable development. Marschke and Berkes (2005) explained that a variety of
community-based management practices, such as organizing independently,
institutions development, experimentation, elaboration of knowledge, andsocial
learning can make practices unsustainable become more sustainable. This is in
accordance with the opinion of Darusman (2012) in which the local community is
part of the forest ecosystem and the largest part of the subject and object of
development, have a right to equal opportunities in local resource management and
development in the region, and has a power that is potentially very large both
positive and negative forces for development.
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Participation of local communities in forest resource management also appears
in mangrove management. According to Maconachie et al. (2008), generally
applications of knowledge and traditional practices have been supporting
community-based mangrove management performance better. Correspondingly with
these opinions, Sudtokong and Webb (2008) Described how mangroves stand
structure belonging to the state but was managed by the community was in
Significantly better condition than the state forests with an open access in Thailand.
The Community participation and local institutions greatly assist the
government in the development of coastal areas. This is supportedby the statement of
Lopez-Hoffman etal. (2006) that community-based natural resources management
was mentioned as the appropriate way to reach local sustainability, protecting
mangrove ecological characteristics and responding to human needs. However,
according to Febryano et al. (2014), local institutions should be strengthened through
institutions collaboration between local, national and local NGOs, universities,
research institutions, and others; because such collaboration can improve the
bargaining position of local institutions, so as to encourage the government policy to
be more in favor of the local institutions.
In urban areas, local community participation is also needed in the
conservation of their coastal areas, particularly mangrove forests. Salampessy et al.
(2015) in her study in the coastal area of Ambon city showed that local communities
are able to adapt and modify their environment as a form of cultural capital that they
have, where people applying traditional ecological knowledge and establish the
institutions so that the preservation of mangroves still could be maintained.
Berkes and Folke (1992; 1994) stated that the ability to make the natural
environment back to a natural condition after being damaged due to the exploitation
referred to as the cultural capital. Furthermore, cultural capitals terms in the context
of natural resource management, according to Berkes and Folke (1992; 1994), are
factors that provides the ways and adaptations to the community in touch with the
natural environment and actively modify it. An understanding of the cultural capital
of a group of community can be an important lesson in the preservation of natural
resources. Therefore, this study aims to explain the cultural capital of local
communities in conservation of mangrove in the coastal area residing in urban areas.
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2. Methods
This research was conducted in the village of Mamburungan, District of East
Tarakan, North Kalimantan. This study uses a case study, in which data collection
was conducted through in-depth interviews and participant observation. Key
informants consist of community leaders and the communities play an active role in
mangrove conservation efforts. Collected data were then analyzed using the theory of
cultural capital by Berkes & Folke (1992; 1994) by reviewing the traditional
ecological knowledge and local institutions in the local communities.

Research Location

Figure1. Map of the Research Location

345

3. Results and Discussion


The condition of Mangrove Ecosystem in the Coastal town of Tarakan
Tarakan city is one of the island in the province of North Kalimantan

which geographically is an island that has a very strategic position as a
transportation routes of regional and international scale. According to
Rachmawani (2007) the coastal ecosystem of Tarakan City dominated by
mangrove forests, fringing reef, seagrass and sandy beaches. These ecosystems
provide productive natural resources both as a source of food, mineral and
energy, communications media and a recreation area or tourism.
As a coastal ecosystem of Tarakan City, the existence of mangrove
ecosystems along the coast provides a very important contribution both direct or
indirect benefits. Their benefits physically, especially in protecting the beach
from waves, winds and storms.Stands ofmangrovescanprotect thesettlements,
buildingand agriculturefrom strong windsandseawater intrusion. Mangroves also
play an important role in protecting the coast from the storms. The ability of
Mangrove to develop its territory to the sea direction is one of the critical roles
of mangrove in the formation of new land. Mangrove roots were able to bind and
stabilize the substrate of mud, the trees reduce waves energy and slow down the
flows, while the overall vegetations can traps sediments.
About 1,587 acres mangrove forest area in the town of Tarakan spread over
the coastal area and the small islands in Tarakan. In 2005 the area of mangrove
forest

became

766

hectares.Within

5yearsthere

has

been

areduction

inmangroveforest areaamounting to51.73%. This condition has implications for
the appearance of problems in coastal areas of the city of Tarakan, among others,
potential abrasion is high enough, the lessening of mangrove vegetation in the
eastern coastal city of Tarakan, so that causing shoreline approaching land. This
condition is worsened since the rise of land clearing for traditional farms by the
communities and the modern ponds that managed by the owners of the capital
(industrial) (Anonymous, 2010).
Various losses due to coastal erosion are mainly felt by the community who
settled along the coast, such as communities who have to move their house
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because eroded by tidal waves.The Destruction of mangrove and coral reef
ecosystems have resulted in the environmental quality degradation of fish
resources resulting in decreased in fish production.The felling of mangrove
forests which converted into fishponds and settlements in coastal areas has also
resulted in the sea water intrusionintoinland.


Traditional Ecological Knowledge and Local Institutions in Mangrove
Conservation
Tarakan city which is also a small island, most of its territory is a coastal

region inhabited by the ethnic of Tidung. The Tidung communities have their own
characteristics, where the culture was born as a response to the adaptation process
that is understood by the community. The diversity of their culture pattern are
influenced by the environment archipelago, thus giving rise to aspects of local
traditions that reflect the ritual activity associated with the sea, including mangrove
forest ecosystems. Every year the Tidung communities perform traditional party
named "Tengkayu iraw party". The tradition of the ritual performed as a tangible sign
of gratitude of Tidung communities on marine products and their safety in their
activities as fishing. According to Anonymous (2001) The Tidung communities
always maintain harmonious relationship between nature (flora and fauna
ecosystems), human, and ruler of the universe.
The Conditions of mangrove forest ecosystems in the coastal area of Tarakan
Island which degraded seriously enough has been encouraging the communities to
continue to enhance its role by participating in mangrove conservation efforts. The
communities really understand that the existence of mangrove forests play a major
role for the communities who live around the area. This understanding is supported
by the efforts of the communities in the use of traditional ecological knowledge and
develops local institutions, such as norms and culture values that were very
instrumental for mangrove conservation. The communities believe that the rules
written or unwritten could serve to preserve the nature mainly mangrove areas both
in terms of mastery and utilization.
There are three primary species of mangrove vegetations found in mangrove
conservation area of Mamburungan village, namely: Avicennia sp., Rhizopora sp.,
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and Sonneratia sp. The communities in this village believe that the mangrove in their
village is the source of life that becomes the primary food source for the existence of
fish, shrimp, crabs, clams, and others that they exploit. In order for the sea products
are always available in abundance, the existence of mangroves should be maintained.
For that reason, the communities either individually or in groups voluntarily working
to preserve the mangrove forests. Sea products harvested for the purpose of sale
(commercial) or as a family consumption for the fulfillment of economic family
(subsistence). If there are no mangroves, then certainly the production of sea product
and coastal they earn will be reduced significantly. In addition, the communities
argued that the existence of mangrove has an important role in protecting coastal
areas especially their settlement of abrasion and high winds which often occurs.
The participation of the communities of Mamburungan village in mangrove
conservation, among others, as follows:
2. The communities, mainly people who have a source of livelihood as fishermen,
have initiative and self-awareness for mangrove planting. Seedlings taken from
the fruit of the mangrove around the river path that they go through when going
to the sea. It is intended as crops enrichment or replaces the dead mangrove.
3. The communities picking up trash, both organic and inorganic, that is stuck in
the roots of the mangrove in case of flooding or high tide. The waste is then
sorted again and mostly inorganic garbage is sold to waste collectors. However,
the garbage in the form of bottles of mineral water reused as a buoy which use in
the cultivation of seaweed.
4. Fishing communities usually only catch the male crabs, while the female crabs
were released back into the sea. This is done to maintain the breeding of crabs
that found in the mangrove, which in turn will impact positively on sustainable
yields for fishermen.
The Mamburungan community’s participation form above is supported by the
studies conducted by Arbain (2012) concerning the values of local wisdom ethnic
community of Tidung, such as:
•

The Tidung communities are unique communities and always uphold the legacy
of his ancestors mandate on how to maintain and preserve the natural ecosystem.
They were always at one with nature, close to nature, and always interact with
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the surrounding nature. Tidung community awareness in protecting and
preserving the mangrove ecosystem can be seen clearly in the mandate of yaki
yadu as follows: “Bebilin yadu yaki, sama muyu ngusik/ngacow de upun bakau,
geno baya buyag binatang tanga maupun tad de dumud, upun bakau penyangga
timuk bunsuk, bua upun bakau kalap tenugos de uwot, upun bakau no baya
buyag kuyad bekare baya no gium buyag dan mangow”.("The grandparents
advice, to our children's descendants: keep and preserve the mangrove forests,
do not disturb the mangroves, because it is a place of the life of the animals of
marine and land, mangrove forests as a flooding buffer, mangrove tree fruit can
be a medicine, and place of life of ape/bekantan and place to adapt and multiply
").
•

Mutual help or cooperation in all aspects of society is an integral part of the
Tidung communities. They help each other in making boats, rowing, and fishing
gear, as well as looking for the catch of the sea. They also jointly undertake
community activities in the coastal areas (Tengkayu).

(3) Tidung community is a community that adheres to a simple lifestyle.Taking of
the sea product by the community is not done excessively, but only taken as
needed daily alone.
4.1.The Policy Of Tarakan City Government and The Various Support of
Stakeholders in The Mangrove Conservation
The importance of mangrove forest ecosystems and community participation in
supporting development of urban coastal areas has encouraged the City Government
of Tarakan to support the various efforts to rehabilitate and protect the mangrove
ecosystem in the region, as follows:
(1) Issued local regulations relating to mangrove ecosystems including Regulation
No. 04 Year 2002 concerning the Prohibition and Control of Mangrove Forests
in Tarakan and Decree of the Mayor No. 591 / HK-V / 257/2001 on Utilization
of Mangrove Forests Tarakan City;
(2) Forming three models of mangrove forest conservation management, namely:
Mangrove Conservation Area and Bekantan (KKMB) covering an area of about
9 hectares of intensively managed by the city government, Mamburungan
Mangrove Conservation Area (KKMM) covering approximately 200 ha
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managed by the pattern of community cooperation with the City Government of
Tarakan , and the Mangrove Conservation Aurora Area (KKMA) of 4 ha in cold
storage area of the shrimp export industry which is managed by PT Mustika
Aurora.
(3) Various kinds of mangrove planting activities by relevant agencies, businesses,
education and NGOs.
In addition to the support of the City Government of Tarakan is very large in
mangrove conservation efforts who carried out by local communities, there is also
the role of other stakeholders, such as Pertamina, WWF Indonesia, some
corporations and other organizations.

5. Conclusions & Implications
Cultural capital in the form of traditional ecological knowledge and local
institutions in the local community has played an important role in the conservation
of mangroves in the coastal areas of the town of Tarakan.The importance of
mangrove forest ecosystems and community participation has encouraged the City
Government of Tarakan to support the various efforts to rehabilitate and protect the
mangrove ecosystem in the region. The activity was also supported by many other
stakeholders.
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Abstract
The study examined the effects of a seaweed Kappaphycus alvarezii culture
on Zooxanthella density of coral Acropora formosa, using a factorial design group
pattern. Two factors were observed with a planting distance of three levels (10, 20
and 30 cm), and the third planting distance was compared with the control. The depth
of which consisted of two levels (2 and 5 m). Grouping was made based on planting
period and repeated at three stations. The culture performed on floating rafts during
two periods of planting in waters that have depth 2 and 5 m, and planting distance
10, 20 and 30 cm. The highest density (5,1 x 105 cells/cm2) was obtained at a
planting distances of 30 cm and depth of 5 m, while the lowest (3.7 x 105 cells/cm2).
was obtained at 2 m depth and a planting distance of 10 cm. The average density
distance of 30 cm was higher than 10 cm, while distance 20 cm did not show the
difference at a planting distance of 10 and 30 cm. The density of Zooxanthella based
on depth indicated that the average was more homogen between planting periods that
the planting distance. The relationship with physical and chemical parameter is
relatively low (0.593). The culture of the solid seaweed at 10 cm has a larger
influence to press the Zooxanthella density than planting at the 30 cm. The combined
effect of the planting distance and depth on the density were higher than the planting
distance of 10 cm and a depth of 2 m.
Keywords: Zooxanthella, seaweed culture, planting distance, depth
1. Introduction

The function of coral reefs as a provider of food, health and aspects relating
to the continuance of human life and sustainable development by contributing to
Indonesian marine fisheries production amounted to 3.6 million tons per year with
the economic benefit of 1.6 billion dollars per year (Burke et al., 2002). Coral reefs
also serve to protect the coastal biota and small islands from the threat of a big wave.
At the Bali International Seaweed Symposium is said that the cultureof
seaweed harm and negatively impact on coral reefs with an indication of
Zooxanthella density change, but there are no publish data avalable. Various methods
of culture such as planting distance and cultivation depth of seaweed have been
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advised to anticipate the negative impact, but data to support that yet. Research on
the effects of seaweed culture Kappaphycus alvarezii to zooxanthella density of
Acropora formosa by searching the best seaweed cultivation method and meet the
minimum impacts, but data are required to support this. Therefore rescarch is
required on the effects of seaweed culture Kappaphycus alvarezii to Zooxanthella
density of Acropora Formosa by searching the best seaweed cultivation method that
minim impact lives of coral reff.
2. Methodology
Site and Study Design
The research was conducted in Laikang bay, Garassikang village, East
Bangkala subdistrict, Jeneponto district of South Sulawesi province, Indonesia. The
research was designed using a Complete Randomized Design (CRD) with 3 x 2 x 4
factorial. The depth of treatments (2 and 5 m) and planting distance (10, 20, 30 cm
and control) at three stations of coral reef ecosystems. So there are 24 research units
(18 unit cages and 6 units of coral reef ecosystem research without seaweed
cultivation (control).
The density of Zooxanthella was calculated using the formula of the
American Public Health Association/APHA (2000) as modified by Niartiningsih
(2001) :
N
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= number of Zooxanthella counted (cell)
= width of cover glass (mm2)
= volume total sample (ml)
= width of reef surface (cm2)
= volume of sample used (ml)
= area of Haemocytometer (mm2)

The effect of the treatments (planting distance and depth) against
Zooxanthella density, at the three stations were analyzed using ANOVA with a group
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pattern factorial design. A multiple linier regress was used to explain the relationship
between the density of the Zooxanthella the seaweed using a backward method.
Materials
The material used was Acropora formosa coral, and the equipment and
materials for the calculation of Zooxanthella density are shown in Table 1. Seaweed
types Kappaphycus alverezii chocolate varieties, laboratory equipment and chemicals
for analysis of physical and chemical parameters of waters are as in Table 2. The
materials/ used was floating raft are bamboo, Polyethelen rope and wood.

Methods of Study
The research station was selected on the stretch of Acropora formosacoral in
coral reef ecosystems.
The rearing system of Kappaphycus alvarezii used was floating raft system
created by floating monoline method at the three stations. This floating rafts each
measured 2 x 2 m with a depth of bottom waters of different cultivation was 2 m and
5 m above the coral reef ecosystem that was overgrown by Acropora formosa and
the planting distances of each rope grove were 10, 20, 30 cm and control (adjusted by
treatment factor). At each rope is placed seaweed seed Kappaphycus alvarezii with
initial weight of 50 grams per clump.
Samples of coral consisted of Acropora formosa taken from different
colonies with three repetitions for each treatment. The coral reef was sampled by
cutting with scissors. The procedure used is based on the method described by
Suharsono and Sukarno (1983). The coral was sprayed in a plastic by using air
compressor and then diluted with sterile sea water of 20 ml and filtered with 25 µm
sieve. The sample were calculated using haemacytometer under the microscope with
handy counter (Figure 1).

3. Results And Discussion
Zooxanthella density
The Zooxanthella density ranged from 2.9 - 6.4 x105 cells/cm2 with an
average of 4.4 ± 0.9 x 105 cells/cm2. The variation density with planting distance in
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the station during the planting periods is summarized in Table 3. The highest density
(5.1 x 105 cells/cm2) was obtained at a planting distance of 30 cm and 5 m depth,
while the lowest (3.7 x 105 cells/cm2) was obtained at a depth of 2 m and a planting
distance of 10 cm.
ANOVA revealed that the interactions between the planting distance and
depth was not significant (P2 = 0.991). The main effects of planting distance and
depth significantly (P2 <0, 05) affected the Zooxanthella density and main effects of
the planting period showed no significant effects on the Zooxanthella density.
The partial analysis the first planting period showed consistent results as
shown in variance analysis simultaneously for two planting periods simultaneously
on two groups planting period. While the results of a partial analysis on the two
planting period shows somewhat different results where the influence of planting
distanceshowed significant effect on Zooxanthella density. Referring to the results of
variance analysis both performed simultaneously by grouping the planting period and
partiallyfor each planting period it appears that the interaction between planting
distance and consistent depth showed insignificant effects on the Zooxanthella
density.
The effects of the planting distance significantly by simultaneous and partial
analyseis in the first period showed similar results where the results of Tukey HSD
(Table 4) showeds that the average of Zooxanthella density at planting distance 30
cm differed significantly higher than the average of Zooxanthella density at the
planting distance 10 cm, while the density of Zooxanthella at the planting distance 20
cm showed no difference significantly with the density of Zooxantheelae at planting
distance 10 and 30 cm.
The result of Tukey HSD test from the simultaneous analysis of two groups
planting period showed that the average of Zooxanthella density at the planting
distance 30 cm (4.7 x 105cells/cm2) was significantly different higher than the
density at the planting distance 10 cm (4.1 x 105 cells/cm2), while at the a planting
distance 20 cm the average of the Zooxanthella density (4.5 x 105cells/cm2) showed
no difference significantly with a the planting distance 10 or 30 cm.
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Furthermore, Dunnet test results showed that the average of zooxanthella
density on third treatment was significantly lower than the density of Zooxanthella
without the seaweed cultivation (control).

The multiple regression analysis revealed
Zooxanthella density (Y) = -2.866 + 0.001 * light intensity - 0.041 *
sedimentation + 441.550 * + nitrate +, 26.914 orthophosphate – 16.456* ammonium
+ 0.006 * Mg (r2 = 0.593).
From the coefficient of determination the above relationship described about
59% of the
showed a significant effect of planting distance in the first planting period (October December) but not significantly in the second planting period, it is confirmed that the
impact of the seaweed cultivation on the density of Zooxanthella is large when low
light intensity.
On the Zooxanthella sedentary life in endoderm layers of the host coral body.
The relationship between Zooxanthella as symbionts and coral as host is mutualism
symbiotic (Veron, 1993). Through photosynthesis, Zooxanthella supply oxygen for
the coral to respiration and carbohydrates as nutrients. Instead Zooxanthella receive
CO2 for photosynthesis. As for nitrogen and phosphorus, Zooxanthella receives
nitrogen as ammonia form of coral, and it returned to the coral in the form of amino
acids. In the process of photosynthesis Zooxanthella also play a role in removing
carbon dioxide, Zooxanthella increases the formation of coral calcification (Thamrin,
2006).
The result of Zooxanthella photosynthesis that corals utilize is enough to
meet the needs of coral respiration process. About 75-99% of coral nutrient derived
from Zooxanthella (Tackett and Tackett, 2002). Corals derive most of the energy and
nutrients through photosynthesis results of Zooxanthella (Lesser, 2004).
The declining of zooxanthella density that symbiosis with the coral can be an
indicator that there has been a stressful environment on coral animals. The declining
of Zooxanthella chlorophyll concentration in the animal’s body is also an indicator of
coral reef animals health decline (Yaqin, 2006).
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Zooxanthella density based on the depth shows that the average of
Zooxanthella density at a depth of 5 m (4.9 x 105 cells/cm2) was significantly higher
than that at the depth of 2 m (4.5 x 105 cells/cm2).
The distribution pattern of Zooxanthella density with a higher tendency at a
depth of 5 m affirms that coral growth factors are not fully controlled by one single
factor, i.e light intensity, but is controlled by interactions simultaneously by several
factors. The light intensity at 2 m depth is relatively high compared to the depth of 5
m, possibly with the high degree of sedimentation in shallower water as described on
coral growth.
Interesting Zooxanthella density is more homogeneous at the planting periods
without the planting distance. The average density in the period October - December
(4.3 x 105 cells/cm) was not significantly different from the density of planting
period January - March (4.5 x 105 cells/cm2).

4. Conclusions And Implications
The seaweed culture Kappaphycus alvarezii was denser at aplanting distance
of 10 cm, and had a greater negative impact in suppressing Zooxanthella density
compared to the lighter planting distance of 30 cm. The simultaneous effect of
planting distance in suppressing Zooxantellae density was higher at the planting
distance 10 cm and depth of 2 cm.
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Figure 1. (A) = Relasing coral tissue from each polyp, (B) = Dilution with sterile seawater,
(C) = the stirring and filtering sample in a beaker glass 50 ml, (D) = dropped into
haemocytometer, (E) = Calculation of Zooxanthella density, (F) = coral tissue that has been
released.
Table1.

Equipment andmaterials usedin the collecting dataprocess of Zooxanthella
density

No

Equipments

1
2

Compressor
Glass beaker 50 ml

3
4
5

Drop pipette
Microscope and monitor
Haemacytom

6
7

Cover glass
Handy counter

Table2.

Materials
pyrex
DM Series Optika

Glass

Description
Releasing coral tissue
To load Zooxanthella
To take Zooxanthella
To see Zooxanthella
To measure total
Zooxanthella
To cover object glass
To count Zooxanthella

Physical and chemicalcharacteristics ofwatersmeasured, equipment/methods
ofmeasurementandreferences used

Parameters

Units

1. Light intensity
2. Sedimentation
3. NO324. NH4+
5. PO436. NH4+
7. Ca
8. Mg

lux
mg/cm2/day
ppm
ppm
ppm
ppm
ppm
ppm

Equip./Measurement
Method
Lux meter
Trap sediment
Spectrophotometry
Spectrophotometry
Spectrophotometry
Spectrophotometry
Titration
Titration

References
APHA, 2000
APHA, 2000
APHA, 2000
APHA, 2000
APHA, 2000
APHA, 2000
APHA, 2000
APHA, 2000
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Table3. The mean of Zooxanthella density and physical/chemical parameters on planting
distance and depth of seaweed culture
Treatment and control
Planting
distance
10 cm
20 cm
30 cm
Control

Light
intensity
(lux)

Depth
2m
3.7 x 105 sel/cm2
4.1 x 105 sel/cm2
4.3 x 105 sel/cm2
6.1 x 105 sel/cm2

Treatment and control
Planting
Nitrat (ppm)
distance
2m
5m
10 cm
0.0021
0.0017
20 cm
0.0017
0.0017
30 cm
0.0018
0.0019
kontrol
0.0013
0.014

5m
4.5 x 105 sel/cm2
4.8 x 105 sel/cm2
5.1 x 105 sel/cm2
5.3 x 105 sel/cm2

2m
899
903
919
929

Ortofosfat (ppm)
2m
0.0524
0.0377
0.0383
0.0228

5m
0.0363
0.0357
0.0412
0.0283

Sedimentation
(mg/cm2/days)

5m
519
523
524
525

2m
45.71
39.44
33.39
6.45

5m
29.45
25.38
22.80
8.98

Amonium (ppm)
2 mr
0.0346
0.0191
0.0167
0.0167

5m
0.0192
0.0235
0.0194
0.0147

Table4. The mean of Zooxanthella density and Tukey HSD test based on planting distance
and depth of seaweed farming
Treatment and control
Mean ± SD
N
10 cm
4.1 x 105 ± 0.1a
36
20 cm
4.5 x 105 ± 0.1ab
36
30 cm
4.7 x 105 ± 0.1b
36
Control
5.7± 0.1c
36
Notes: the different letters indicates difference significantly based on HSD Tukey test (a =
0.05) and Dunnet test between control and three treatment.
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Abstract
The association between plant life is determined by the need of sun light,
humidity and air temperature. This physic conditions shape the character canopy
constituent species association between eaglewood with other plants in the
community. This study aims to determine the diversity of plant species associated
with eaglewood trees in western Lombok forest. The study population was seen in
the forest areas of western Lombok image area of 46357.86 ha. Footage designed by
the method of delineation where the existence of eaglewood. Analysis to determine the
association of eaglewood with other plants used SPASSOC.BAS (software of GWBASIC version 3.22 software). The results showed that the community of G.
versteegii in the western Lombok forest portrayed on plants species associated with
it. Species of plants that associated with G. versteegii influenced by the variety and
rate of growth of G. versteegii.
Key words: Association, gaharu, eaglewood, Gyrinops versteegii, Lombok Island.
1. Introduction
Association can be defined as a vegetation unit derived from a number of
samples of vegetation or releves which has the same number of total species.
Individual members of the association, namely, a real community, can be known in
the field by the presence of certain species of diagnostic groups. Asosiasi spesies are
the species composition of character "(ie, species unique to the association-type), but
also by some" species that distinguishes "(Mueller-Dombois, and Ellenberg, 1974).
On the basis of the type of character species are distinguished:
1. The character of local species; with a variety of diagnostic validity tight and
limited (for example, can be used to mountain valleys, an island, or the environment
of

the

countryside).

2. The character of territorial species; which have greater validity, naturally defined
areas

(e.g.

Vienna

basin,

southwestern

lowland

Germany

or

Ireland).
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3. The character of absolute species; who had diagnostic validity without
geographical restrictions (Mueller-Dombois, and Ellenberg, 1974).
Eaglewood are found on the island of Lombok has a local name Ketimunan
(Gyrinops versteegii (Gilg.) Domke) included belong to sub family Aquilarioideae
(Domke, 1934) and family Thymelaeaceae (Hou, 1960). One of the 22 species of tree
aloes pig producer in Indonesia which is naturally found only in the Lesser Sunda
Inlands, Moluccas and Papua (Ding Hou (1960 and 1964), Gunn et al. (2004), Ng et
al. (1997), Mulyaningsih and Yamada (2008), and Eurlings and Gravendeel, 2005).
The existence of agarwood trees in natural forests are very hard to find its
existence, rare even tend to worry now (Mulyaningsih, 2014). Likewise, also on the
island of Lombok, the scarcity of eaglewood in natural forests has been started in
2000 (Mulyaningsih, 2005).
Tragically, based on direct observations in the field, although the condition is
rare and is protected by conservation laws (Anonymous, 2006). Eaglewood illegal
felling of trees continues, to obtain natural agarwood that it is very expensive to
reach IDR 500 million / kg at current (Communication with several collectors and
businessmen agarwood on Halmahera Island, March 2015).
In the natural forest, eaglewood trees usually coexist with the specific of plant
species, such as G. versteegii coexist with Arenga pinnata, Ficus rumphii, Syzigium
polyanthum, Dracontomelon dao, Albizia procera, Calophyllum inophyllum, Pterospermum javanicum, Calophyllum inophy-llum, Lansium domesticum Langsat group,
Swietnia macrophylla and others. To ensure that the relationships (associations)
between G. versteegii with these trees it is necessary to study. This study aims to
determine the diversity of plant species associated with eaglewood in western
Lombok forest.
2. Methodology
The research location is geographically located at the research area
coordinates: 8°15′-8°40′ South Latitude and 116°00′-116°20′ East Longitude (Figure
2). Meanwhile, according to the administrative area, the research area covers three
regions, namely West Lombok, North Lombok and Central Lombok, consisting of
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seven districts and seven villages. The sampling was designed using the method of
delineation of the eaglewood location.
Morphological diversity of data obtained from the collection of plant specimens
that are within the sampling unit and the herbarium specimens. Its were stored in
Herbarium Bogoriensis in Bogor as well as literature.
Ecological data collected by making sampling units measuring 20 m x 20 m,
The sampling was designed using the method of delineation of the aloes trees
location.
This is intended to obtain the location of eaglewood in natural forests and
vegetation present in the plots are really describe the condition of the habitat of the
gaharu tree. Furthermore, in each plot footage was created sub-plots measuring 10 m
x 10 m (for the recording of the data rate of the pole), sub plot 5 m x 5 m (for the
sapling level), and the sub-plot 2 m x 2 m (for seedlings). All sub-sub plots were
made by nesting on the plot shots 20 m x 20 m (Figure 1).
To obtain a picture related to natural regeneration for eaglewood, then
conducted the survey of all the individuals of that species (seedling, sapling, pole and
the tree) contained in footage plots measuring 20 m x 20 m. It is intended to obtain
complete
data in the observation plots.
Remak:
A= Unit sampling 20 m x 20 m
B= Sub-unit sampling 10 m x 10 m
C= Sub-unit sampling 5 m x 5m
D= Sub-unit sampling 2 m x 2 m

A

B
C
D
Figure. 1. Layout of sub-unit sapling in each sampling unit of 20 m x 20 m)
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The grouping or classification of ecological units was based on the structure
and the location of eaglewood in the ecological unit by using an ordination analysis
(Ludwig and Reynolds, 1988; Mueller-Dombois, and Ellenberg, 1974). Analysis to
determine the association of eaglewood with other plants used SPASSOC.BAS
(software of GW-BASIC version 3.22 software).

3. Results and Discussion
Based on the analysis ordinate obtained six ecological communities of plants,
namely: (1) ecological communities of G. versteegii (Gilg.) Domke var.
fructiquadratus T.M., D.M., S. & I.Y. var. nov.; (2) ecological communities of G.
versteegii (Gilg.) Domke var. brunniluteolus T.M., D.M., S. & I.Y. var. nov.; (3)
ecological communities of G. versteegii (Gilg.) Domke var. longistipitis T.M., D.M.,
S. & I.Y. var. nov.; (4) ecological communities of G. versteegii (Gilg.) Domke var.
brevistipitis T.M., D.M., S. & I.Y. var. nov. and G. versteegii (Gilg.) Domke var.
tubuliformis T.M., D.M., S. & I.Y. var. nov.; (5) the ecology of plant communities
moisture areas (6) the ecology of plant communities dry areas. Sixth ecology of plant
communities mentioned above, is illustrated in the map below (Figure 2).

Species of plants associated with G. versteegii var. brevistipitis at seedling
stage.
Interactions between species into the lime light very important in the ecology of
species. In a particular community, there are a number of biotic and abiotic factors
affecting the distribution, abundance and species interactions. Depending on whether
the two species choose the same habitat or avoid it, because it has some attraction to
shared or reject it, or no interaction whatsoever, which will generate a specific
pattern on interspecific associations
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Figure. 2. Map of G. versteegii communities ecology in the western Lombok
forest.
This association can be positive, negative, or no (no association). To measure the
degree of association of the relationship between species used Ochiai Index (OI),
Dice Index (DI) and Jaccard Index (JI). This technique is based on the presence or
absence of species in ecological unit, i.e. by measuring how often the two species are
found in the same location. In general, the relationship between the two species,
because: 1. The two species choose the same habitat or avoid certain habitat factors;
2. The two species have common requirements abiotic and biotic environment are the
same; 3. One or both species have an affinity for each other, either attraction or
rejection (Ludwig & Reynolds, 1988)
True positive associations found in the couple G. versteegii var. brevistipitis
with Sandoricum koetjape and G. versteegii var. brevistipitis with Baccaurea
racemosa shown in the high association index: IO = 81.6%, ID = 80% and IJ =
66.7% for the first pair and the IO = 70.7%, 66.7% and ID = IJ = 50% for couples to
two. Thespesia populnea and Leucauca glauca true negative association indicated
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by the Chi Square (X2) = 2.222 and 5.000> W test = 1.808. Figure 3. shows the
results of the index associations that partner G. versteegii var. fructiquadratus true
positively associated with Hypobatrum roxburghii right index results indicated a
high association namely: IO = 81.6%, ID = 80% and IJ = 66.7%.

< positive association
n negative association

Figure. 3. Diagram Plexus for the association between G. versteegii var. brevistipitis
with 21 other plants in the forest seedlings in western Lombok in the seedling level.
Species that are connected by a hyphen is positively associated right and connected
with broken lines is a true negative association. Description: (20). G. versteegii var.
brevistipitis, (62). S. koetjape, (36). B. racemosa, (24). Eugenia malaccensis, (39).
Harpullia cupanioides, (16). L. domesticum Langsat group, (54) Calophyllum
inophyllum, (56) Mangifera sp., (53) C. soulattri, (63) Chisocheton pentandrus, (15)
L. domesticum Cluring group, (32) Diospyros montana, (52) Artocarpus
heterophyllus, (18) Metadina trichotoma, (59) Nephelium lappaceum, (66) T.
populnea, (42) L. glauca, (1) A. pinnata, (30) S. polyanthum, (3) P. javanicum, (26)
Pavetta indica forma montana and (48) S. macrophylla.

Based on second plexus diagram above it can be concluded that the seedlings,
G. versteegii var. brevistipitis positively associated true with trees of S. koetjape and
B. racemosa. This means that both the tree coexist mutually benefit. Additionally G.
versteegii var. brevistipitis with tree S. koetjape and B. racemosa have the same
habitat.
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Figure 4. Plexus diagram for the association between G. versteegii var.
fructiquadratus with 11 other plants in the seedling stage in western Lombok forest.
Type associated with the line is positively associated correctly. Description: (19) G.
versteegii var. fructiquadratus, (50) H. roxburghii, (70) Litsea glutinosa, (17)
Heritiera sp. (27) Punica. granatum, (1) A. pinnata, (22) Eugenia aquea, (67)
Pometia sp., (52) A. heterophyllus, (56) Mangifera sp., (3) P. javanicum and (65)
Sandoricum sapindina.
So that both the tree can also be used as an indicator of the existence of G.
versteegii var. brevistipitis. However contrary tree L. glauca and T. populnea have a
true negative association against G. versteegii var. brevistipitis. The presence of both
the tree among the trees G. versteegii var. brevistipitis can be detrimental to the
growth of trees G. versteegii var. brevistipitis. L. glauca has a tiny leaf and canopy
structure does not make the meeting so that the intensity of light can penetrate to the
ground.
This causes the soil surface becomes dry conditions are not favorable for the
survival of G. versteegii var. brevistipitis. T. populnea has a canopy that is too tight,
shallow rooting and greedy for nutrients so it can inhibit the trees growth of G.
versteegii var. brevistipitis. G. versteegii var. fructiquadratus, absolutely positively
associated with H. roxburghii. This tree has leaves that are not so dense, so sunlight
can reach to two species of the tree canopy. This tree can be used as indicators of
habitat
G. versteegii var. fructiquadratus.
The plants species associated with G. versteegii var. brevistipitis at sapling stage.

Species of plants associated with G. versteegii at the level of sapling.
At sapling level, there are four diverse population agarwood trees namely: G.
versteegii var. fructiquadratus, G. versteegii var. brunniluteolus, G. versteegii var.
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brevistipitis and G. versteegii var. longistipitis. Results of variance ratio test, chisquare and association index on sapling level shown in (Figure 5).
< positive association
n

negative association

Figure 5. Plexus Diagram for the association between G. versteegii var.
fructiquadratus, with 19 species of other plants at a rate of sapling in the forest in
western Lombok. Type associated with a hyphen is true positively associated.
Description: (23) G. versteegii var. fructiquadratus, (78) Chisocheton pentandrus
(60). H. roxburghii, (20) Heritiera sp., (71) Mangifera sp., (63) Gnetum gnemon, (2)
Garcinia divida, (49) A. fuliginosa, (42) Dracontomelon costatum, (38)
Cinnamomum zeylancum, (21) Durio zibethinus, (48) Coffea arabica, (11)
Planchonella nitida, (86) Litsea glutinosa, (52) Pentaspadon sp., (12) Theobroma
cacao, (67) C. soulattri, (33) P. granatum, (84) Timonius sp. and (64) Garcinia
dulcis.

From the results of the analysis obtained G. versteegii var. fructiquadratus
absolutely positively associated with H. roxburghii shown on a high association
index namely: IO = 100%, ID = 100% and IJ = 100%, and the couple G. versteegii
var. fructiquadratus absolutely positively associated with C. pentandrus with an
index value of association: IO = 70.7%, ID = 66.7% and IJ = 50%.
Results of variance ratio test, chi-square and association index for G. versteegii
var. brunniluteolus sapling at the level shown in (Figure 6). True positive
associations found in the couple G. versteegii var. brunniluteolus with C. inophyllum
and G. versteegii var. brunniluteolus with M. indica shown on a high association
index namely: IO = 100%, ID = 100% and IJ = 100% as well as on partner G.
versteegii var. brunniluteolus with C. arabica and couples of G. versteegii var.
brunniluteolus with P. guajava the association index: IO = 70.7%, ID = 66.7% and IJ
= 50%.
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Figure 6. Plexus Diagram for the association between G. versteegii var.
brunniluteolus with 8 other species at the rate of sapling in the forest in western
Lombok. Type associated with a hyphen is true positively associated. Description:
24. G. versteegii var. brunniluteolus, 58. M. indica, 68. C. inophyllum, 31. Psidium
guajava, 48. C. arabica, 29. E. aquea, 86. Litsea glutinosa, 57. S. macrophylla and 5.
Bambusa sp.

Figure 7. Plexus Diagram for the association between G. versteegii var. brevistipitis
with 39 other plant species at a rate of sapling in the forest in western Lombok. Type
associated with a hyphen is true positively associated. Description: (25) G.
versteegii var. brevistipitis, (26) G. versteegii var. longistipitis. (46) Diospyros
sundaica, (63) G. gnemon, (35) Citrus reticulate, (77) S. koetjape, (80) T. populnea,
(51) Ficus septica, (8) Hypobathrum sp., (22) Metadina trichotoma, (67) C. soulattri,
(78) C. pentandrus, (9) Eurya acuminata, (45) Harpullia cupanioides, (41) B.
racemosa, (19) L. domesticum Langsat group, (57) S. macrophylla , (71) Mangifera
sp., (3) P. javanicum, (33) P. granatum, (40) S. nervosum, (42) Dracontomelon
costatum, (53) Syzygium microcymum, (28) F. rumphii, (68) C. inophyllum, (58) M.
indica, (79) S. sapindina, (36) C. zeylanicum, (47) Syzygium sp., (72) Villebrunea
rubescens, (12) T. cacao, (32) Anacardium ocidentale, (49) Ardisia fuliginosa, (54)
Schoutenia ovata, (66) A. heterophyllus, (81) Pometia sp., (82) Mimosops elingi, (6)
Hypobathrum microcarpum, (39) Diospyros montana and (10) Dilenmia indica.
In the association between G. versteegii var. brevistipitis with 39 other plant
species at a rate of sapling, the results of variance ratio test, chi-square and
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association indexes are shown in (Figure 7). G. versteegii var. brevistipitis true
positive association with G. versteegii var. longistipitis and D. sundaica shown in
association index is quite high, namely: IO = 70.7%, ID = 66.7% and IJ = 50% on
the second pair.
Associations between G. versteegii var. longistipitis with 16 other plants
species at a rate of sapling, the results of variance ratio test, Chi-square and
association indexes are shown in (Figure 8). G. versteegii var. longistipitis true
positive association with G. versteegii var. brevistipitis and H. cupanioides shown in
association index is high enough that: IO = 100%, ID = 100% and IJ = 100% in both
partners, as well as on partner G. versteegii var. longistipitis true positive associated
with Gymnacranthera farquhariana and Syzygium racemosa shown in association
index is high enough that: IO = 70.7%, ID = 66.7% and IJ = 50% on the second pair.

< positive association
n

negative association

Figure 8. Plexus diagram for the association between G. versteegii var. longistipitis
with 16 other plants species at a rate of sapling in the forest in western Lombok.
Species that are connected by a hyphen is true positively associated. Description:
(26) G. versteegii var. longistipitis, (25) G. versteegii var. bre-vistipitis, (45) H.
cupanioides, (15) G. farqu-hariana, (75) S. racemosa, (41) S. polyanthum, (55) A.
edulis, (9) A. scholaris, (69) A. heterophyllus, (67) C. soulattri, (16) T. cacao, (63)
G. gnemon, (62) S. ma-crophylla, (80) N. lappaceum, (33) Eugenia malaccensis and
(78) Dysoxylum parasiticum.
Species of plants associated with G. versteegii at levels pole.
At the level of sapling, based on the variance ratio test, Chi-square and
association index showed a positive association between G. versteegii with plants
species. Each population of G. versteegii in his community have specific plant
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species as shown below. G. versteegii var. fructiqua-dratus, absolutely positively
associated with H. roxburghii, C. pentandra. G. versteegii var. brunniluteolus
absolutely positively associated with: C. inophyllum, M. indica, C. arabica and P.
guajava. G. versteegii var. brevistipitis true positively associated G. versteegii var.
longistipitis and D. sundaica. G. versteegii var. longistipitis true positively
association with G. versteegii var. brevistipitis, G. farquhariana, S. racemosa
and H. cupanioides.

Figure 9. Plexus diagram for the association between G. versteegii var.
fructiquadratus with 16 other plants species at the level of the poles in the forest in
western Lombok. Type associated with a hyphen is true positively associated and
which are connected with broken lines are true negative association. Description:
(25) G. versteegii var. fructiquadratus, (13) Planchonella nitida, (17) Erythrina
orientalis, (74) Mangifera sp., (54) D. costatum, (12) Garcinia opura, (44) M.
trichotoma, (30) F. rumphii, (24) D. zibethinus, (34) A. ocidentale, (63) M. indica,
(69) A. heterophyllus, (80) N. lappaceum, (33) E. malaccensis, (95) L. glutinosa, (75)
Areca catechu and (16) T. cacao.
At the poles there are four varieties of eaglewood namely: G. versteegii var.
fruc-tiquadratus, G. versteegii var. brunnilu-teolus, G. versteegii var. brevistipitis
and G. versteegii var. longistipitis. Results of variance ratio test, Chi-square and
association index on the association between G. versteegii var. fructiquadratus with
16 plants species. Figure 9 shows G. versteegii var. fructiquadratus true positive
association with P. nitida and E. orientalis shown in association index is quite high,
namely: IO = 81.6%, ID = 80% and IJ = 66.7% and IO = 70.7% , ID and IJ = 66.7%
= 50.0%.
Results of variance ratio test, Chi-square and association index on the
association between G. versteegii var. brunniluteolus with 7 other plants species at
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the level of the pole. Figure 10 shows G. versteegii var. brunniluteolus true positive
associations with A. heterophyllus, Alstonia spectabilis designated on the value of X2
= 3.000> VR index and the index is high enough associations: IO = 1.6%, ID = 80%
and IJ = 66.7 % for the second pair.
Additionally G. versteegii var. brunniluteolus also associated with G. gnemon
and D. zibethinus the association index: IO = 70.7%, ID = IJ = 66.7% and 50.0%. G.
versteegii var. brunniluteolus true positive association with A. heterophyllus, A.
spectabilis. G. versteegii var. brunniluteolus true positive association with G.
gnemon, D. zibethinus, A. heterophyllus and A. spectabilis.

Figure 10. Plexus diagram for the association between G. versteegii var.
brunniluteolus with 7 other plants species in the forest in western Lombok. Species
that are connected by a hyphen is true positively associated and connected with
broken lines are true negative association. Description: (26) G. versteegii var.
brunniluteolus, (69) A. heterophyllus, (66) A. spectabilis, (67) G. gnemon, (24) D.
zibethinus, (34) A. ocidentale, (63) M. indica and (58) C. Arabica.
Results of variance ratio test, Chi-square and association index on the
association between G. versteegii var. brevistipitis with 25 other plants species at the
level of the pole. Figure 11 shows the couple G. versteegii var. brevistipitis with
Horsfieldia sp. positively associated correctly shown on the value of X2 = 5.000>
VR index and the index is high enough associations: IO = 81.6%, ID = 80% and IJ =
66.7% and couples G. versteegii var. brevistipitis with Bambusa sp. the association
index: IO = 70.7%, ID = 66.7% and IJ = 50.0%.
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Figure 11. Plexus diagram for the association between G. versteegii var. brevistipitis
with 25 other plants species trees in the forest in the western part of Lombok. Species
that are connected by a hyphen is absolutely positively associated. Description: (27)
G. versteegii var. brevistipitis, (71) C. inophyllum, (75) A. catechu, (63) M. indica,
(62) Sterculia macrophylla, (13) P. nitida, (80) N. lappaceum, (51) B. racemosa, (69)
A. heterophyllus, (83) S. koetjape, (24) D. zibethinus, (76) Villebrunea rubescens,
(33) E. malaccensis, (6) D. rigida, (67) G. gnemon, (74 ) Mangifera sp., (41) S.
polyanthum, (5) P. javanicum, (32) Meliosa ferruginea, (38) C. reticulate, (45)
Diospyros montana, (49) Canarium littorale, (4) G. divida, (21) L. domesticum
Cluring group, (29) C. corniculata and (82) Paraserianthes falcataria.
Results of variance ratio test, Chi-square and association index on the
association between G. versteegii var. longistipitis with 11 other plants species at the
level of the pole. Figure 12 indicate a true positive associations found in the couple
G. versteegii var. longistipitis with S. polyanthum, Allophylus cobbe and A. scholaris
shown on a high association index, namely: IO = 100%, ID = 100% and IJ = 100%.

Figure 12. Plexus diagram for the association between G. versteegii var.
longistipitis with 11 other plants species in the forest in West Lombok. Species that
are connected by a hyphen is true positive association. Description: (28) G. versteegii
var. longistipitis, (41) S. polyanthum, (55) Allophylus cobbe, (9) A. scholaris, (69) A.
heterophyllus, (67) G. gnemon, (16) T. cacao, (63) M. indica, (62) S. macrophylla,
(80) N. lappaceum, (33) E. malaccensis and (78) D. parasiticum.
Species of plants associated with G. versteegii at tree level.
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The positive association relationship between G. versteegii var. fructiquadratus
with other trees at the tree level, based on the results of the variance ratio test, Chisquare and association index, showed a true negative association contained on the
pair: G. versteegii var. fructiquadratus with T. cacao, and A. heterophyllus (the value
of X2 = 4,000> W value test). True positive associations found in the couple G.
versteegii var. fructiquadratus with C. nucifera shown in the value of X2 = 4,000> W
test and the index values are fairly high association namely: IO = 100%, ID = 100%
and 100% and the IJ = true positive associations are also present in pairs : G.
versteegii

var. fructiquadratus with A. pinnata; S. macrophylla; D. dao; L.

domesticum Langsat group; A. procera and P. valida shown on a high association
index, namely: IO = 81.6%, ID = 80% and IJ = 66.7%.

Figure 13. Plexus diagram for the association between G. versteegii var.
fructiquadratus with 21 other plants species in the forest west part of Lombok.
Species that are connected by a hyphen is true positive association and broken lines
is a true negative association. Description: (33) G. versteegii var. fructiquadratus,
(56) Cocos nucifera, (3) A. pinnata, (79) S. macrophylla, (25) D. dao, (28) L.
domesticum Langsat group, (70) A. procera, (95) P. valida , (8) P. javanicum, (61)
Neonauclea calycina, (69) A. cobbe, (84) A. spectabilis, (21) Syzygium aromaticum,
(112) Litsea angulata, (23) E. orientalis, (105) Toona sureni, (89) Palaquium
javense, (85) G. gnemon, (22) T. cacao, (87) A. heterophyllus, (34) G. versteegii var.
brunniluteolus and (30) D. zibethinus.

Results of variance ratio test, Chi-square and association index on the
association between G. versteegii var. brunniluteolus with 13 other plants species at
tree level. True negative association found in pair G. versteegii var. brunniluteolus
with T. sureni (value of X2 = 3,000> W test) (Figure 13).
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Figure 14. Plexus diagram for the association between G. versteegii var.
brunniluteolus with 13 other plants species at the level of the tree, in a forest in
western Lombok. Species that are connected by a hyphen is true positive association
and broken lines is a true negative association. Description: (34) G. versteegii var.
brunniluteolus (51) S. polyanthum, (70) A. procera, (96) N. lappaceum, (60) C.
littorale, (3) A. pinnata, (85) G. gnemon, (56) C. nucifera, (79) S. macrophylla, (47)
P. valida, (105) T. sureni, (80) M. indica, (87) A. heterophyllus and (110) M. caesia.

True positive associations found in the couple G. versteegii var. brunniluteolus
with S. polyanthum, A. procera, N. lappaceum and C. littorale shown in (the value of
Chi-Square = 3,000> W test) and a fairly high association index ie: IO = 100%, ID =
100% and IJ = 100% and a couple G. versteegii var. brunniluteolus with A. pinnata
and couples G. versteegii var. brunniluteolus with G. gnemon ordinated with a high
enough value, namely: IO = 70.7%, ID = 66.6% and IJ = 50%
Results of variance ratio test, Chi-square and association index on the
association between G. versteegii var. brevistipitis with 22 other plants species at tree
level. True positive associations found in G. versteegii var. brevistipitis with G.
versteegii var. tubuliformis, S. polyanthum, B. racemosa, D. dao, F. rumphii and L.
domesticum Langsat group shown in association index is quite high, namely: IO =
70.7%, ID = 66.7% and IJ = 50.0% (Figure 22).
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Figure 15. Plexus diagram for the association between G. versteegii var. brevistipitis
with 22 other plants species at a rate of tree in a forest in western Lombok. Species
associated with the line is absolutely positive association. Description: (35) G.
versteegii var. brevistipitis, (37) G. versteegii var. tubuliformis, (51) S. polyanthum,
(63) B. racemosa, (25) D. dao (41) F. rumphii, (28) L. domesticum Langsat group,
(56) C. nucifera, (87) A. heterophyllus, (3) A. pinnata, (77) S. microcymum, (36) G.
versteegii var. longistipitis, (80) M. indica, (23) E. orientalis, (59) C. odorata, (79) S.
macrophylla, (85) G. gnemon, (8) P. javanicum, (30) D. zibethinus, (107) Artocarpus
elasticus, (106) Alseodaphne sp., (6) G. divida and (113) Antidesma bunius.

Figure 16. Plexus diagram for the association between G. versteegii var. longistipitis
with 16 other plants species at a rate of trees in a forest in western Lombok. Species
associated with the line is true positive association. Description: (36) G. versteegii
var. longistipitis, (51) S. polyanthum, (25) D. dao, (37) G. versteegii var.
tubuliformis, (28) L. domesticum Langsat group, (41) F. Rumphii and (63) B.
racemosa. (77) Syzigium microcymum, (45) E. malaccensis, (14) A. scholaris, (56)
C. nucifera, (80) M. indica, (35) G. versteghii var. brevistipitis, (87) A.
heterophyllus, (3) A. pinnata, (85) G. gnemon, (30) D. zibethinus, (79) S.
macrophylla, (59) Cananga odorata, (27) L. domesticum Cluring group and (92) A.
catechu.
The association between G. versteegii var. longistipitis with 16 other plants
species at tree level. True positive associations found in G. versteegii var.
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longistipitis with S. polyanthum, D. dao, S. microcymum, E. malaccensis and A.
scholaris shown in association index is quite high, namely: IO = 100%, ID = 100%
and IJ = 100% (Figure 14). G. versteegii var. tubuliformis found in one ecological
unit with G. versteegii var. brevistipitis certainly G. versteegii var. tubuliformis also
positively associated with tree species associated with G. versteegii var. brevistipitis
(Figure 16).
On the growth rate of the trees there are true negatives associated tree species
with eaglewood, especially on G. versteegii var. fructiquadratus and G. versteegii
var. brunniluteolus.

G. versteegii var. fructiqua-dratus absolutely positively

associated with Planchonella nitida, E. orientalis. Plancho-nella nitida and E.
orientalis has a canopy with a layout that is not so tight leaves and roots grow
vertically. The conditions enable both the tree species can share the sunlight and
nutrients as well as the association between the three species of these plants can
create a fairly high humidity.
G. versteegii var. brunniluteolus true positive association with A. pinnata tree,
A. procera, S. polyanthum, C. littorale and N. lappaceum. Palm trees have an upright
canopy so sunlight can share with the adjacent plant species. Trees also strong roots
can withstand erosion and has the ability to bind water so as to maintain soil moisture
and the surrounding air (Hidayat, 2014; Nugroho, 2008). So also the tree A. procera,
S. polyanthum, C. littorale and N. lappaceum have canopy structure with the layout
leaves were not so tight. Such canopy structure can maintain air humidity and
sunlight can share with other trees side by side.
G. versteegii var. brevistipitis true positive association with G. versteegii var.
tubuliformis and L. domesticatum Langsat group, D. dao, F. rumphii, S. polyanthum,
B. racemosa. G. versteegii var. tubuliformis, L. domesticatum Langsat group, D. dao
canopy structure has an oval shape and layout has leaves that are not so tight. Such
canopy structure can maintain air humidity and sunlight can share with other trees
side by side. Ficus rumphii have canopy structure has a rounded shape and layout
leaves tightly enough, but the roots can store water, so that the soil and surrounding
air humidity is maintained.
G. versteegii var. longistipitis true positive associated with A. scholaris, S.
polyanthum, D. dao, E. malaccensis and S. microcymum. The species has a canopy
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structure with the layout of the leaves were not so tight. Such canopy structure can
maintain air humidity and sunlight can share with other trees side by side.
At the tree level, based on test results ratio variants, chi-square and association
index showed a true positive association is also true negative association between G.
versteegii with plant species. Such as the following shows that every group in G.
versteegii have specific species in the association.
So at the tree level, based on test results ratio variants, Chi-square and
association index showed a true positive association and also true negative
association between G. versteegii with plant species. Such as the following shows
that every group in G. versteegii have specific species in the association.
1. G. versteegii var. fructiquadratus true negatives associated with T. cacao, and A.
heterophyllus. On the other hand G. verstee-gii var. fructiquadratus absolutely
positively associated with C. nucifera, A. pinnata, S. macrophylla, D. dao, L.
domesticum Langsat group, A. procera and P. valida.
2. G. versteegii var. brunniluteolus true negative associated with T. sureni. In
contrast to the species S. polyanthum, A. procera, N. lappaceum, A. pinnata, G.
gnemon and C. littorale true positive association with G. versteegii var. brunniluteolus.
3. G. versteegii var. brevistipitis true positive association with G. versteegii var.
tubuli-formis, S. polyanthum, B. racemosa, D. dao, F. rumphii and L. domesticum
Langsat group.
4. G. versteegii var. longistipitis with S. poly-anthum, D. dao, S. microcymum, E.
malaccensis and A. scholaris.
Plant species that became associated with G. versteegii broadly has the
character structure of the canopy with the layout leaves were not so tight. The canopy
structure can maintain air humidity and sunlight. It can share with other trees side by
side, or roots can store water to maintain soil moisture and air in the vicinity. This
plant species is essential for maintaining the ecological functions of ecosystems G.
versteegii remained stable. In addition plant species that can be used as an indicator
of ecosystem ecology unit of G. versteegii. It can also be used as a reference in the
domestication G. versteegii. One of the causes of the differences in the association of
plant species on each varieties G. versteegii and growth rate because of differences
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in geography of ecological unit. The following are presented in table 1 plant species
associated with G. versteegii.
The existence of a ecosystem community garahu tree together with other
plants species. There is a positive or negative association. According Kimmins
(1997), the presence of other species may be important for food and / or shelter, or
perhaps the main threat in terms of disease, predation, parasitic or competition.
Beneficial or harmful relationship may exist between organisms of the same size.
Interspecific relationships that do not always appear to be the major factor
controlling the performance or even the existence of species
in a particular ecosystem.

Table 1. Species of plants associated with G. versteegii
The type of association in G. versteegii:

1. var. fructiquadratus;
2. var. Brunniluteolus;
3. var. longistipitis;
4. var. brevistipitis
N
o
Plant species
SEEDLING
1
H. roxburgii
2
S. koetjape
3
L. glauca
4
T. populnea
SAPLING
1
H. roxburghii
2
C. inophyllum
G. versteegii
3
var. brevistipitis
G. versteegii
4
var. longistipitis
5
C. Pentandrus
6
M. indica
7
G. farquhariana
8
D. Sundaica
9
C. arabica
10 S. Racemosa
11 P. guajava
12 H. cupanioides

1

2

3

4

+
+
+
+
.

+

.
+

+
+
+
+
+
+
+
+
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POLE
1
P. nitida
2
G. gnemon
3
S. polyanthum
4
Horsfieldia sp
5
E. Orientalis
6
D. zibethinus
7
A. cobbe
8
Bambusa sp
9
A. heterophyllus
10 A. Scholaris
11 A. spectabilis
TREE
1
C. nucifera
2
S. polyanthum
3
A. pinnata
4
A. procera
5
D. dao
6
B. racemosa
7
S. macrophylla
8
N. lappaceum
9
S. microcymum
10 E. malaccensis
11 F. rumphii
L. domesticum
12 Langsat group
13 G. gnemon
14 A. scholaris
15 C. littorale
16 P. valida
17 T. cacao
18 T. sureni
A.
19 heterophyllus

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+

+

+

+

+
+

+
+
+
+
+
+

+
+
+
+

+
-

4. Conclusion
The results showed that the community of G. versteegii in the western Lombok
forest portrayed on plants species associated with it. Species of plants that associated
with G. versteegii influenced by the variety and rate of growth of G. versteegii.
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Abstract
The increasing Indonesia’s demand for paper has raised the need for raw
materials of pulp and paper production. Generally, wood fibers are the most widely
used raw material for production of pulp and paper. The study aimed to determine
the chemical content of ash, cellulose and lignin in the waste Kumbi’s leaf and to
determine whether the waste Kumbi’s leaf can be used as an alternative source of
raw material for paper. Based on the results obtained by analysis chemical
composition of ash, cellulose, and lignin content of leaves Kumbi by 10.05 %, 42.26
%, and 20.14 %. The value meets the requirements as raw material for making paper.
The technique of making paper from the leaves of Kumbi successfully carried
through the pulping process using NaOH followed by a bleaching process using
H2O2 and sheeting process that produces a rough sheet of paper.
Keywords: Prospect, Kumbi’s leaf, pulp and paper.
1.

Introduction
The paper industry is one of the largest industry in the world. The world

demand for paper increased steadily while the existing wood resources seem to be
inadequate to coup with this increase (Ashori A, 2006). Furthermore, concerns about
the environmental impacts of forest harvest put logging under increasing pressure.
Hence, a need for low-cost alternative raw materials together with process
development was raised. Non-wood fibers could be an alternative source to produce
pulp and paper with acceptable properties (Sridach W, 2010). One of the non-wood
fibers that can be used as raw material for paper making is waste kumbi’s leaf
(Voacanga Foetida (BI) Rolfe). Kumbi (Voacanga Foetida (BI) Rolfe) is a local
plant which find in island of Lombok. Kumbi is usually used by Sasakness to treat
skin diseases. Aside from being a skin medicine, Kumbi can also be used as a natural
pesticide because it contains lombine and voacangine (Hadi, 2010). Many studies
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have been conducted to characterize and exploit this plants mainly in the leaves, but
from research conducted normally only use extracts and waste thrown away.
In this study, the waste of kumbi leaves is used as raw material in the
manufacture of paper namely as paper pulp. Where the main requirement of this pulp
should contain more than 40% cellulose and lignin less than 25% (Stephenson,
1950).
Paper can be made from fibers with simple mechanical disintegrated for
suspending the fibers in water and then forming it into fiber texture through a
process. Paper-making process is generally divided into two parts. The first process
is the process of pulp making, or pulping, and the second is the formation of the
paper or sheeting. Pulping process that is optimal for non-wood plant fibers are
alkaline process using NaOH. Fiber is a collection of cellulose and hemicellulose is a
polysaccharide as a basic component of paper or cloth. Pulp is the result of the
separation of fibers from the fibrous raw material (wood and non-wood) through
various

manufacturing

processes.

Pulp

consist

of

fibers

(cellulose

and

hemicellulose), which is used as raw material for paper (Sjostrom, 1995). From the
description above then conducted a study on The prospect for waste kumbi’s leaf
(voacanga foetida (bi) rolfe) as a raw material of pulp and paper that are expected to
be used as new raw material in the manufacture of pulp made from non-wood and
increase the economic value of waste of Voacanga foetida (Bl) Rolfe leaves.

2. Research Methods
a) Equipments
The equipments used in this study included hot plate, high-temperature
furnace burners (Naber, Germany), analytical balance (AND, Japan), ovens
(Unitemp Laboratory, UK), a sieve size of 250 µm (Endocotts LTD, UK), stopwatch,
desiccator, porcelain cup, thermometer, condenser, FTIR spectrophotometer
glassware and equipments commonly used in laboratories.
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b) Materials
The sample of this study is Voacanga foetida (Bl) Rolfe leaves which was collected
from Central Lombok, methanol p.a, H2SO4 72%, H2O2 4%, acetic acid 2N, NaOH
0,3 N, distilled water, filter paper and litmus paper.
c) Experimental
Preparataion of Sample
The sample was plucked from its tree directly and then cleaned and dried.
After drying, the sample was then blended. The sample that has been blended, then
extracted wuth Methanol (MeOH) and left for 3 days and filtered to separate the
residue and the filtrate. The residue obtained from the extraction then dried. After
drying, the sample was sieved by a sieve which size of 250 µm.
Analysis of the ash
The sample was weighed as much as 5 grams on porcelain cup that had
previously been heated at 25°C and is known dried weight. The sample was heated in
the furnace until 575oC for 4 hours. Then, the sample was cooled in a desiccator and
weighed to the fixed temperature.
Analysis of the cellulose
The sample was weighed as much as 3 grams and transferred into a beaker
250 mL. The sample was basified with 15 mL of NaOH 17.5% and extracted with
stirred for 1 minute and then added 10 mL NaOH 17.5% and stirred for 15 seconds
and left for 3 minutes. Then added 10 mL of NaOH 17.5%

(3 times) every 2.5; 5.0;

7.5 minutes and left for 30 minutes. After that, added 100 mL of distilled water and
left for 30 minutes, then the mixture was filtered and precipitate was washed with 50
ml of distilled water (5 times). Filter paper containing the precipitate was transferred
to a beaker and washed again with 400 mL of distilled water, added 10 ml of 2 N
acetic acid and stirred for 5 minutes. The precipitate was filtered and dried in an oven
at 105 °C, then cooled in eksikator and weighed to constant weight. Then analyzed
using FTIR spectrophotometer to determine the functional groups.
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Analysis of the lignin
The sample was weighed as much as 2 grams and then put in a beaker and
added gradually to 40 mL of sulfuric acid 72 % while stirring until all the samples
submerged and dispersed. After dispersed, the beaker was closed and the temperature
was maintained at 20 °C for 2 hours then added 400 mL of distilled water into the
beaker, the solution boild for 4 hours in a beaker, then allowed to stand to precipitate
lignin precipitate and then the precipitate was filtered to obtain lignin. Lignin was
washed with hot water and then dried in the oven and once cooled in the desiccator
dried and weighed every 15 minutes until a constant weight lignin. Then analyzed
using FTIR spectrophotometer to determine the functional groups.
The Pulp and Paper Making Processes
Kumbi leaves powder that have been sifted as much as 10 grams were hydrolyzed
using NaOH 0.3 N for 1 hour at 100 oC. After the process was completed and results
obtained pulp was washed until free base (test using litmus paper). Pulp obtained was
then weighed as much as 25 grams and included in each Erlenmeyer and added with
225 mL of H2O2 4 % and steamed in a beaker for 1.5 hours at 80 °C. A total of 3
grams of pulp paper was printed using a screen that was pressed using a sieve and
left at room temperature for ± 24 hours until the pulp dried and shaped sheets.

3. RESULTS AND DISCUSSION
1. Analysis of Chemical Compositions
a. Analysis of ash
The ash content is a mixture of inorganic or mineral components contained in
a material. In the residual ash content analysis Kumbi leaves performed by furnace
method which the sample is introduced directly into the furnace and then set the
temperature at 575 oC for 4 hours. Ashing is considered complete when the ashing
obtained mostly white-gray. The existence of ash in the pulp can degrade the quality
of the pulp itself so that the ash content in the raw materials is expected to lower
pulp. From the analysis of the ash content in the samples obtained Kumbi leaves
residue ash content of 10.05%, this indicates that the leaves qualify as a raw material
in the manufacture of paper pulp in which the ash content in the pulp to non-wood
raw materials is estimated at 8-12 % (Saleh, 2009).
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a. Analysis of cellulose
Cellulose is a linear polymer with a high molecular weight that is composed
entirely of D glucose to as many as 14,000 trillion units contained as file file twisted
like a rope, which is tied to one another by hydrogen bonding (Fessenden, 1986).
Cellulose content in the timber stating the amount of carbohydrates or
polysaccharides compounds composed of cellulose, hemicellulose and pectin
(Prawirohatmodjo, 1997). Cellulose is composed of chains of glucose molecules and
a long straight which is the most preferred component in the manufacture of paper.
Cellulose content of below 40% is not good for use as a raw material for pulp and
paper. Cellulose content above 40% give a positive image as a raw material for pulp
and fine paper (Kasmudjo, 1982). From the results obtained, the determination of the
analysis of cellulosic waste of Kumbi leaves at 42.26% so it is still eligible to be used
as raw material for pulp and paper in terms of the levels of cellulose.
The content of cellulose in the wood can be used to estimate the magnitude of
the yield pulp produced in the pulping process, where the greater levels of cellulose
in the wood, the greater the yield pulp produced (Casey, 1980).

Figure 1. FTIR Spectrum Cellulose of Kumbi Leaves
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Figure 2. FTIR Spectrum Standart of Cellulose
In the cellulose waste of Kumbi leaves have functional groups OH stretching
that appears at wave number 3437 cm-1. Meenakshi et al (2002), explains that the
sharp peak at wave number

3,700-3,100 cm-1 shows -OH with stretching vibration

as well as indicate the presence of intra-molecular hydrogen bonding. It can be seen
in the FTIR spectra in Figures 1 and 2, the peak of the wave number 3437.02 cm-1 for
the waste leaves Kumbi and 3410.15 cm-1 for commercial cellulose. In theory cyclic
pyranose structure will appear on the absorption peak in 1150 cm-1, 1059 cm -1, and
1022 cm-1 (Suyatini, 2008). This spectrum is represented by the peaks appearing on
the absorption peak 1159.91 cm-1, 1103 cm-1 and 1060.11 cm-1 in samples of
cellulosic waste of Kumbi leaves. It was confirmed also by the CO stretching
vibration wave number that is between the wave number

1160-1025 cm-1

(Meenakshi et al, 2002). Referring to the opinion proves that the results of the
analysis is a spectrum of cellulosic waste leaves for Kumbi. However, due to the
different wavelengths of cellulose origin and isolated different possible ways.
b. Analysis of lignin
In the pulp and paper industry, lignin is the component that must be removed
so that the cells can be decomposed wood (Junaidi and Yunus, 2009). In the use of
cellulose as a raw material pulp, lignin greatly affect the color of the pulp,
complicate milling and produce a low-strength sheet (Siagian et al., 2003).
Quantitatively, lignin can be hydrolysed and extracted from wood or
converted into soluble derivatives (Casey, 1980). The amount of lignin content is
generally inversely proportional to the amount of cellulose content means higher
levels of ligninnya the lower levels of cellulose. In the pulp and paper industry,
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lignin is the component that must be removed so that the cells can be degradated.
Result obtained wood, leaves the determination of waste lignin analysis Kumbi of
20.145 %. Lignin content was obtained including class category when compared with
chemical content in conifer range which ranges from 25-35% (Prawirohatmodjo,
1997).

Figure 3. FTIR Spectrum Lignin of Kumbi Leaves

According to Hergert (1971), lignin compounds are generally identified by the
emergence of several constituent groups such as absorption at wave numbers 34003450 cm-1 for strain OH,

2820-2940 cm-1 for methyl CH stretch, 1600-1515 cm-1

for an aromatic ring , 1460-1470 cm-1 to CH stretch asymmetry, to stretch CO ether
in the region of 1080-1300 cm-1, 1330-1315 is an area for stringil ring, from 1270 to
1280 cm-1 for ring guasil and 675-870 for the area aromatic CH.
Table 1. Wavenumbers of lignin functional groups
Wave numbers (cm-1) of
Lignin In Kumbi leaves

Wave number of
Standar Lignin (cm-1)

Functional Groups

3446,96

3400-3450

O-H Stretching

2851,55

2820- 2940

C-H Methyl stretching

1628,26

1600-1610

Aromatic Ring

1464,53

1460-1470

CH stretch asymmetry
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1376,33

1330-1315

Stringil ring

1175,39

1080-1300

Stretch CO ether

720,36

675-870

C-H Aromatic

Based on the table above and the FTIR spectrum by comparing groups with a
standard lignin compound leaf waste lignin Kumbi, it can be seen that the
appropriate and relevant to groups that are common in standard lignin. So it can be
said that the results obtained are lignin from waste of Kumbi leaves.
c. The Pulp and Paper Making Processes
Pulping process begins with hydrolysis using NaOH solvent. Natriun
hydroxide (NaOH) which includes alkali compounds are widely known as soda
(caustic soda) has been widely known in the papermaking industry. These
compounds are widely used in various methods of paper making (Castleman, 2001).
Common functions use in the papermaking process NaOH is in the process of
degradation of lignin which, when viewed from waste lignin content Kumbi small
leaves then requires solution of the cooking medium. Delignification process using
NaOH according Fengel and Wegener (1995), a process with the active ingredient of
the most inexpensive. In addition to lignin degradation, use of NaOH used to
improve the properties of the fiber in the process to be made into paper (Sjostrom,
1995).
Strong alkali such as sodium hydroxide will also change the monosaccharide
or groups ends in polysaccharides into carboxylic acids. Polysaccharides with 1,4
glycoside bond and hemicellulose will be relegated to break the bond mechanism
from end to end. The remaining parts of the chain in this process is called alpha
cellulose (cellulose α) or pulp.
The resulting pulp products mostly white but the pulp produced in this study
are still brownish green to proceed with the process of bleaching using hydrogen
peroxide.
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The aim of bleaching process is to eliminate the residual lignin in the pulp. In
this process, the color absorbing molecules (containing chromophore) will be
oxidized into polar and insoluble in water. Bleaching process will make the pulp into
a brighter color or white. Most reagents used are strong oxidizing and bleaching
reagents more attacking lignin than cellulose because lignin molecules more double
bonds or chromophore group that is rich in electrons. In this study, pulp bleaching /
bleaching carried out using a reagent hydrogen peroxide because hydrogen peroxide
has the ability to release oxygen that is strong enough and easily soluble in water.
Advantages of the use of hydrogen peroxide as a pulp bleaching agent, among others,
did not produce a residue / precipitate, solution of hydrogen peroxide to produce a
product that is white and clean and organic material little damaged even completely
destroyed.
Paper was made by a screen made of plastic and then pressed using a sieve
which aims to take water that is still contained within the pulp. Furthermore, left for
± 24 hours or until the pulp dried and shaped sheets. This sheet formed then because
of the effect of ribbon. Ribbon effect is a physical effect in which a single fiber
becomes coarse and stringy (Fengel and Wegener, 1995). With the case, then the
extent of the field between single fibers that interact greater. The greater the extent of
fibers that interact to form a network of fibers, the fibers that form the bond stronger.
Strong bonds between the fibers will reinforce the mechanical strength of the paper is
formed.
4. CONCLUSIONS
The waste Kumbi’s leaf have the chemical content of ash, cellulose and lignin
by 10.05 %, 42.26 %, and 20.14 %. The value meets the requirements as a potential
raw material for making paper. The technique of making paper from the leaves of
Kumbi successfully carried through the pulping process using NaOH followed by a
bleaching process using H2O2 and sheeting process that produces a rough sheet of
paper.
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Abstract
Two experiments were conducted to evaluate the nutritional value of raw and
processed putak and saga bean as energy and protein sources for broilers. A sample
of maize was included in the assay for comparison purposes. Total of 168 broiler
chickens mix male and female (CP 707) were used in both experiments. The assay
diets were developed by substituting corn, raw and processed putak and saga bean for
50, 25 and 15% (w/w), respectively, of a maize-soy basal diet. All diets were offered
ad libitum in mash form to four replicate cages of broilers (4 birds/cage) from day 28
to d 35 post-hatching. Total excreta collection was made during the last four days for
AME determination. The results showed that the proximate composition, fibre, Ca
and P and amino acids of putak fermented with Aspergillus niger is better than raw
putak, but lower than that of corn. The apparent metabolisable energy (AME and
AMEn) value of fermented putak was significantly higher (P < 0.05) than that of raw
putak and corn. The proximate composition, NFE, Ca and P of sun dried saga bean
(control) was better than saga bean heated with oven and boiled. However, no
differences (P > 0.05) were found in AME and AMEn values of all saga bean
treatments. These results suggest that fermented putak and sun dried saga bean are
good sources of energy, and protein for broiler chickens. Feeding value of putak and
saga bean for broiler chickens are needed to be further evaluated.
Keywords: Nutritional value, proximate compotition, AME, amino acid, putak, saga
bean
Introduction
Maize and soybean meal are still the main source of energy and protein in
poultry diet and other monogastric. The utilisation of maize and soybean meal
broadly around the world is due to their high metabolizable energy, and palatable,
and amino acids especially for soybean meal. However, the availability of maize and
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soybean meal in the future and the price which tends to increase year by year have
become serious threat for poultry feed industry around the world as well as in
Indonesia. Because of that, it is essential to evaluate the alternative energy and
protein feed ingredients to half or fuly substitute the proportion of maize and soybean
meal in poultry ration.
NTT has prospective alternative feed ingredients to be evaluated which are
putak and saga bean. The availability of putak ingredients is abundant and containing
a quiet high of energy, while saga bean is not a lot but this ingredient as well as putak
are not competitive with human food. However, the utilization of these ingredients
are still limited due to their high content of fibre and other antinutritional factors
such as antitrypsin and phytic acid and saponin.
The previous research showed that feeding poultry with diets containing high
fibre increased viscosity, digesta transit time and the amount of pathogen microbial.
The morphology and histology of gut also will be affected negatively as well as the
digestibility of nutrients (Jørgensen et al., 1996, Choct, 1997, de Lange, 2000, Nalle,
2009). Phytate caused the phytate phosphor become unavailable. (Ravindran dan
Bryden, 1997; Sangadji, 2004).
Research about the improvement of putak and saga bean is still limited. This
become the main reason why this research was conducted. The main aim of this
research was to evaluate the nutritional value of raw and processed putak and saga
bean for broiler chickens.

•

Methodology
2.1. Ingredients
Raw putak, fermented putak with Aspergillus niger, raw saga bean meal (sun
dried), oven dried saga bean meal, and boiled saga bean meal were used in the
treatment diets.
2.2.Metabolisable energy
A maize-soybean meal basal diet was formulated (Table 1) and six assay diets
were then developed by substituting maize (50 g kg-1 (w/w), putak (fermented
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and unfermented 250 g kg-1 (w/w), saga bean meal (sun dried, oven dried and
boiled, 150 g kg-1 (w/w) of the basal diet.
Day-old male and female broilers (CP 707) were raised in floor pens and
fed a commercial broiler starter diet (230 g kg-1 crude protein) till day 21. Feed
and water were available at all times. On day 21, 168 birds of uniform body
weight were selected and randomly assigned to 28 cages (4 birds per cage). The
birds were offered a commercial broiler finisher diet (180 g kg-1 crude protein)
until the introduction of assay diets on day 28. On day 28, four replicate cages
were randomly assigned to each assay diet.
The AME was determined using the classical total excreta collection
method. The diets, in mash form, were fed to birds from day 28. Feed intake and
excreta output were measured quantitatively per cage from day 32 for four
consecutive days. The excreta from each cage were pooled, mixed, sub-sampled
and freeze-dried. The dried excreta samples, together with samples of the diets,
were subsequently ground to pass through 0.5-mm sieve and stored in airtight
plastic containers for analysis of dry matter, gross energy and nitrogen. On day
35, all birds were euthanised by an intracardial injection of sodium
pentobarbitone solution and the contents of the lower half of the ileum were
collected and processed as described by Ravindran et al. (2005). The diet and
digesta samples were then analysed for dry matter, titanium oxide and amino
acids, while ingredient samples were analysed for dry matter and amino acids.
Table 1. Treatment diets for metabolisable energy determination (Experiment
1)
Diets

Treatment

B

Basal diet (maize-soybean meal)

BDP

Basal diet (maize-soybean meal)

+ 25% raw putak

BDPE

Basal diet (maize-soybean meal)

+ 25% raw putak + multy enzymes

BDPF

Basal diet (maize-soybean meal)

+ 25% fermented putak
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BJ

Basal diet (maize-soybean meal)

+ 50% maize (reference)

Table 2. Treatment diets for metabolisable energy determination (Experiment
2)
Diets

Treatment

B

Basal diet (maize-soybean meal)

BDP

Basal diet (maize-soybean meal)

+ 15% raw saga bean (sun dried)

BDPF

Basal diet (maize-soybean meal)

+ 15% oven dried saga bean meal

BJ

Basal diet (maize-soybean meal)

+ 15% boiled saga bean meal

Table 3. Basal diet composition (g/kg air dry basis, Experiment 1 and 2)
Ingredient
Maize

594.6

Soybean meal

351.8

Vegertable oil

17.8

Dicalcium phosphate

21.7

Limestone

7.8

Salt

2.0

Sodium bicarbonate

2.3

Trace mineral-vitamin premix

3.0

Sanmix, PT Sanbe Farma, per kg provided:Vit A (1250000IU), Vit D3 (250000IU), Vit E (750
IU), Vit K (200 mg), Vit B1 (150 mg), Vit B2 (500 mg), Vit B6 (500 mg), Vit B12 (1012 mcg),
Vit C (3000 mg), Ca-d-pantothenate (500 mg), Niacin (3500 mg); methonine (3500 mg),
Lysine (3500 mg), Manganese (10000 mg), Iron (2500 mg); Iodin (20 mg), Zn (10000 mg),
Cobalt (20 mg), Copper (300 mg), Antioxidant (1000 mg).

2.4. Chemical Analysis

398

The dry matter (DM) content was determined in a convection oven at 105 oC
(AOAC, 2005; method no. 930.15). Gross energy was determined using an adiabatic
oxygen calorimeter (Gallenkamp Autobomb, London, UK) standardised with
benzoic acid. Nitrogen content was determined using Kjeldahl method.
2.5. Calculations
The AME values of the test diets and fermented and unfermented rice bran were
calculated using the following formulas:
AME diet (MJ/kg) = (feed intake x GEdiet) – (excreta output x GE excreta)
Total feed intake

AME raw and fermented putak (MJ/kg) =
AME of raw and fermented putak diet – (AME basal
diet x 0.75)

0.25
AME

maize

(MJ/kg) = AME of maize diet – (AME basal diet x

0.50)
0.50
AME raw and processed saga bean meal (MJ/kg) =
AME of raw and saga bean meal diet – (AME
basal diet x 0.85)
0.15
Correction for zero nitrogen retention was made using a factor of 36.54 kJ per
gram nitrogen retained in the body (Hill and Anderson, 1958).
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2.6. Statistical analysis
The AME, amino acid digestibility and performance data were analysed using the
one-way analysis of variance according to the General Linear Models procedure of
SAS (1997), with cage as the experimental unit. For digestive tract measurements,
individual birds were considered as the experimental unit. Differences were
considered to be significant at P < 0.05 and significant differences between means
were separated by the Fisher’s Least Significant Difference Test.
3. Results and Discussion
3.1. Result
3.1.1. Nutrient profile of raw and processed putak
Proximate composition, fibre and minerals of raw and fermented putak and
maize were summarized on Table 4. As can be seen from Table 4. the improvement
of nutrient of putak fermented with Aspergillus niger only found in crude protein
(25.1%), total P (7.1%), and gross energy (2.4%). The fibre content of fermented
putak decreased by 24.4%, while ADF dan NDF content increased by 13.6% and
89.7%, respectively
Table 4.

Proximate, fibre, minerals (g/kg DM), and gross energy content
(kcal/kg DM) of raw and fermented putak and maize as reference
Putak

Fermented Putak

Maize

Dry Matter

876.5

883.9

883.1

Crude protein

36.6

45.8

91.7

Crude lipid

3.2

0.6

14.4

Crude fibre

99.5

75.2

22.9

Non Starch
Polysaccharides*

298.5

225.6

68.7

Nitrogent Free Extract

736.8

712.0

736.9
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Acid Detergent Fibre

267.5

303.8

165.6

Neutral Detergent Fibre

81.4

154.4

365.3

Ash

50.4

50.3

17.2

Calcium

18.0

17.3

11.5

Phosphor

4.2

4.5

5.5

3,248

3,325

3,763

Gross energy
*) Estimated (3xCF) (Nalle, 2010)

Table 5 shows the AME and AMEn (kcal/kg DM) of raw and fermented putak, and
putak supplemented with multy enzimes (protease, amilase, xylanase dan fitase), and
maize as reference. The AME value of fermented putak was similar (P > 0.05) to that
of maize, however it was higher (P < 0.05) than the AME value of raw putak and
putak supplemented with multy enzimes. The highest AME value was found in
maize (3,142 kcal/kg DM), followed by fermented putak (2,993 kcal/kg DM), raw
putak (2,777 kcal/kg DM), and putak supplemented with multy enzimes (2,595
kcal/kg DM). The pattern was also found in the AMEn value.
Table 5. AME and AMEn (kcal/kg DM) of raw and fermented putak, and putak
supplemented with multy enzimes (protease, amilase, xylanase and
phytase), and maize as reference1
Raw Putak

Fermented
Putak

Putak+ multy
enzimes

Maize

AME

2777bc

2993ab

2595c

3142a

AMEn

2774ab

2802ab

2575b

2919a

a,b
1

Means of column with the superscripts significant defference (P < 0.05),

each value is the average of 4 replicates (4 birds/replicate)

The amino acid profile of raw and fermented putak, and maize was described
on Table 6. Amino acid concentration of maize sample was also evaluated for
comparison purpose. The differences in amino acid concentration of each sample
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was due to the differences in crude protein content. As can be seen from Table 6.
lysine content in fermented putak (5.2 g/kg DM) and raw putak (1.2 g/kg DM) was
higher than lysine content of maize (1,0 g/kg BK). Compared to maize and putak,
methionine and threonine in fermented putak were higher, 2,9 g/kg dan 1,8 g/kg,
respectively. The improvement of amino acids in fermented putak was in line with
the improvement of protein as shown in previous table. This improvement was
probably due to the acitivity of protease produced by Aspergillus niger and probably
due to the activity of phytase that release potein and amino acid from phytic acid
structure.
Table 6. Konsentrasi asam amino (g/kg bahan kering) dari putak dan putak
fermentasi
Amino acids

Raw Putak

Fermented
Putak

Maize

Arginine

0.8

1.8

1.6

Histidine

0.9

2.9

0.9

Isoleusine

0.8

2.3

1.2

Leusine

2.2

6.6

0.6

Lysine

1.2

5.2

1.0

Methionine

0.7

2.9

0.8

Phenylalanine

0.7

1.7

1.8

Threonine

0.9

1.8

1.1

Valine

1.2

3.8

2.1

Alanine

1.9

3.6

3.2

Aspartic acid

1.9

5.8

5.0

Indispensable

Dispensable
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Cystine

0.2

1.2

0.7

Glycine

1.7

5.1

1.3

Glutamic acid

4.8

13.6

1.2

Proline

0.4

1.4

3.9

Serine

0.6

1.5

1.7

Tyrosine

0.3

1.2

1.2

3.1.2. Nutrient profile of raw and processed saga bean
It can be seen from Table 7. no differences (P > 0.05) were found in dry
matter, and ash of all treatments. The crude protein and P content of sun dried saga
bean and oven dried saga bean were found to be similar (P > 0.05), but they were
higher (P < 0.05) than that of boiled saga bean. The lowest crude fibre content was
found in oven dried saga bean (67.8 g/kg), followed by sun dried saga bean (98 g/kg)
and boiled saga bean (107.3 g/kg).
Table 7. Nutrient composition of raw and processed Saga bean
Composition (g/kg)

Treatment

Phosph
or

NFE

392.2a 98.0a

3.3a

132.
7c

46.0

26.98b

367.6b

3.3a

202.
8a

49.6

21.29c

2.9c

184.
2a

50.3

34.27a

Dry
Matte
r

Crude
Protein

Crude
Lipid

Sun
dried
Saga
bean
(control)

936.2

331.2a

Oven dried
Saga bean

938.8

312.2a

Boiled Saga
bean

935.3

a,b

Crud
e
Fibr
e

67.8
b

302.3b

356.0c

107.
3a

Ash

Calciu
m
(ppm)

Means of column with the superscripts significant defference (P < 0.05)
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1

each value is the average of 4 replicates (4 birds/replicate)
As can be seen from Table 8. No differences (P>0.05) were found in the

AME and AMEn (kcal/kg DM) of all saga bean treatments. However, the AME
value of oven heated saga bean was higher to that of control and boiled saga bean.

Table 8. Apparent metabolisable energy and N corrected Apparent
metabolisable energy (AME, AMEn; kcal/kg DM) of saga bean

Treatment
AME

AMEn

Sun dried saga bean (control)

2.101a

1.874a

Oven dried saga bean

2.170a

1.916a

Boiled saga bean

1.800a

1.589a

a,b
1

(kcal/kg DM)

Means of column with the superscripts significant defference (P < 0.05),

each value is the average of 4 replicates (4 birds/replicate)

3.2. Discussion
3.2.1. Nutrient profile of putak: The results show that fermentation of putak
modified the chemical composition, except for dry matter, ash and phosphor
contents. The improvement of acid detergent fibre (ADF) and neutral detergent fibre
(NDF) of putak after fermentation with Aspergillus niger was an unexpected result.
The improvement of crude protein was probably due to the amount of yeast found on
the surface of putak during fermentation and also probably due to the activity of
protease and phytase produced by Aspergillus niger. The decrease of fibre was
probably due to the actvuty of xylanase produced by Aspergillus niger during
fermentation. The decrease of nutritional value of fermented putak also found in
crude lipid (81.3%), calcium (3.9%) and NFE (3.4%). The decrease of NFE was
probably due to the utilization of this nutrient by microbes as energy sources during
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fermentation process. Even though some of the nutritional value of putak has been
improved after fermentation with Aspergillus niger, maize nutritional value is still
better than fermented putak.
Regarding apparent metabolisable energy, in the present study, fermentation
and multy enzymes supplementation had effect on the AME and AMEn of putak.
Fermented putak had higher AME and AMEn values compared to raw putak and
putak supplemented with multy enzymes. This increase was probably attributed the
decrease of crude fibre that occurred during fermentation which leads to an increase
in feed and energy intake.
3.2.2. Nutrient profile of saga bean: Boiled saga bean had the lowest crude protein
content (302.3 g/kg) compared to that of control (331.2 g/kg) and oven dried saga
bean (312.2 g/kg). The difference in crude protein content was probably due to the
difference in protein denaturation level. The level of protein denaturation increases
as the heating temperature increases, where boiling temperature (100oC) produced
the lowest crude protein content, followed by oven heating (60oC) and sun dried
treatment (about 42oC). Asti (2004) reported that temperature is one of the factors
affecting the crude protein of feed ingredient. Moreover, Tubun (2010) reported that
protein will experience denaturation if it is heated on the temperature between 50o
and 80oC.
In terms of crude lipid of saga bean, as can be seen from Table 7. the highest
crude lipid content was found in sun dried saga bean (392.2 g/kg), followed by oven
heated saga bean (367.6 g/kg) and the lowest value was found in boiled saga bean
(356.0 g/kg). The highest decrease of crude lipid in boiled saga bean was probably
due to the release of fatty acid during boiling.
No differences were found on the ash content of saga bean in all treatments.
This result was not in agreement with Hadriyanah (2008) who reported that heating
treatment can decrease the ash content of feed ingredients if the calcium and
phosphor content also decrease. In the present study, the calcium content of boiled
saga bean was higher than that of oven dried saga bean and sun dried saga bean. The
improvement of calcium content of saga bean during boiling was probably due to the
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binding of calcium releasing by water during boiling. As generally known that water
in NTT is high in calcium.
The present study indicate that the AME value of oven heated saga bean was
higher to that of control and boiled saga bean. The highest AME and AMEn values
of oven dried saga bean was probably due to the highest decrease of crude fibre as
shown in Table 7. The research conducted by previous nutritionists have shown that
feeding poultry with diets containing high fibre increased viscosity, digesta transit
time and the amount of pathogen microbial (Jørgensen et al., 1996, Choct, 1997, de
Lange, 2000, Nalle, 2009). Phytate caused the phytate phosphor become unavailable
(Ravindran dan Bryden, 1997; Sangadji, 2004).

6. Conclusions
It is evident from this study that fermentation markedly influenced the chemical
composition, and apparent metabolisable energy values of putak. The improvement
of AME and AMEn of putak was probably due to the decrease of fibre after
fermentation with Aspergillus niger. Heating methods change the chemical
composition of saga bean, but had no effect on AME and AMEn of saga bean.
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Abstract
Mucuna pruriens or in Java called as koro benguk is a tropical legume,
which can be found easily in Java. Local people usually processing koro benguk
bean to become tempe benguk, instead of soybean tempe. Since in fresh condition
koro benguk is highly toxic, people must boiled such seen twice to eliminate the
toxin. After that, they just need to fermenting those koro benguk bean for 24 hours
to become tempe benguk. For the last decade, researcher found that koro benguk
bean is containings L-dopa, an agent with neuroprotective ability and potential for
Parkinson’s disease therapy. From our preliminary research using HPLC method,
we found that, even after the second boiled, koro benguk remain contains L-dopa
1,9 mg/g or 0,19%,
high enough to be extracted for tradisional remedy of
Parkinson disease. Advance study is still running to find out the neuroprotective
potential of korobenguk using neuron cells culture (in vitro) and PD animal
model/rat (in vivo).
Key words: Mucuna pruriens, L-dopa, Parkinson’s Disease, second boiled bean
1.

Introduction
Parkinson’s disease (PD) is a neurologic disease characterized by tremor,

bradykinesia, hypokinesia, walking and balancing disorder, caused by dopaminergic
neuron defects at substansia nigra pars compacta (Emborg, 2004). Such disease
is difficult to treat and usually make patient depression due to difficulties to
control their movements. Nowadays, the best treatment for Parkinson’s disease is
still being explored by many experts (Lee et al., 2005).
One of the causative factors of Parkinson’s disease is parakuat dichloride,
one active ingredient within herbicide. No wonder, farmer is one of the most
potential person suffering PD. Parakuat dichloride causing PD, since such chemicals
when entering body will be metabolized to become 1-methyl-4phenyl-2,3dyhidropyrydinium (MPP+) ion, which toxic to neuron dopaminergic’s neurons at
substanstia nigra pars compacta (Pangestiningsih et al., 2014; Tanner et al., 2011).
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Mucuna pruriens or “koro benguk “ (Indonesian common name)

is a

vigorous annual creeping legume, belonging to family Fabaceae, subfamily
Papilionaceae, distributed in tropical and sub-tropical regions of the world. The
plant has long, slender branches; alternate, lanceolate leaves; and white flowers
with a bluish-purple, butterfly-shaped corolla. The pods are hairy, thick, and
leathery; averaging 4 inches long; are shaped like violin sound holes; and contain
four to six beans. They are dark brown in color, and thickly covered with stiff hairs.
It is cultivated in Asia, America, Africa, and the Pacific Islands, where its pods are
used as a vegetable for human consumption, and its young leaves are used as animal
fodder. This legume is potentially as a phytopharmaca, since their beans have been
reported contains high concentrations of L-dopa (4–7%), a substance that very
potential for PD treatment.
In Yogyakarta and Central Java, velvet bean has been traditionally consumed
as tempe by boiling the beans two times and then fermented for 24 hours.
Fermented velvet beans/tempe benguk have been consumed for many years by
Yogyakarta’s farmers. However, nobody knows, does their habit consuming tempe
benguk have positive effects to protect them from suffering PD. To find out that
correlation, we would like to know, L-dopa concentration left within velvet beans
after boiled twice. If the concentration left is high enough for PD treatment
and prevention, it would be very important to help people in the remote areas to get
protection from suffering PD by utilize local resources.
2.

Materials and methods

Material. Four different samples of velvet bean that have been boiled two times
were purchased from the farmers around in Sentolo, Kuloprogo, Yogyakarta.
Material for extraction are hydrochloric acid; etanol; glacial acetic acid;

and

for fractionation are acetone, n-butanol, ninhidrin, reference standard L- Dopa
(EMerk); precoated silica gel 60F254

TLC, aluminum plates with 0.2mm

thickness; filter paper.
Method. Extraction of L -Dopa from Mucuna pruriens beans with 0,1 N HCL.
After boiled two times, velvet bean then were grinded into powder. Thirty grams
powder were macerated with
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200 ml of 0,1 N HCl. The solutions were shaking well and filtered through
Whatman filter paper No.41. Filtrate then were boiled to denatured the protein, after
that were filtered again. The last filtrates were concentrated by heating until few
ml solution left as crude L-DOPA. Crude L-DOPA was diluted in 70% ethanol,
mixed well and put in room temperature until the solution separated into 2 layers.
Two solutions then were separated by centrifuging 3000 rpm for 10 minutes. Upper
solution was collected and dried in sunlight until transformed into soft mass whitish
crystals. One ml of soft mass then was mixed with 9 ml of acetone 70%. One
mixed solution then was mixed again with 1 ml acetone 70% as the final solution.
Take 1ml final solution then was mixed with 70% acetone, save in a glass, close
tightly, put in refrigerator. The extractions were done for all of four samples.
Thin Layer chromatography. Five different concentrations of standard L-Dopa
solution:

5; 2.5; 1.25; 1 ; 0.625; 0.5 ug/ul respectively were prepared.

Chromatographs were performed on 10×20 cm of pre-coated silica gel 60F254
TLC plate, and then were applied 1 ul standard and samples solution with 15mm
distance on TLC plate. The plates were developed using optimized solvent system
Butanol : Acetic acid : Water (80:20:20), as a mobile phase in a glass chamber.
The plates were developed for 3 hours, and then were air dried and sprayed wit h
ninhydrin reagent (1g of ninhydrin in100 ml of n-butanol and 100 ml of acetic
acid).The plates were dried at 100oC for 5 minutes to developing the color of the
spot.
Calculation of L-DOPA from Mucuna pruriens beans. L-DOPA concentration was
calculated by comparing the standard solution and samples solutions as follow:
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3. Result and Discussion
Sample number 1, 2, and 3 shows the same height and color intensity wit h
0.625 ug/ul standard on TLC solution as shown in Figure 1, but sample number 4
has the same height and color intensity with 1 ug/ul standard solution. If we entering
all of the TLC results from all of thesamples into the first formula in the method
above, we get average concentration of L-DOPA ingredient from second boiled
Mucuna pruriens beans is 1.9 mg/g.

This results show that the concentration of L-DOPA from second boiled Mucuna
pruriens is lowers than the fresh bean that reach 4-7% (Duke, 1981). As fermented
bean, tempe benguk with
1,9 mg/g L-DOPA may be lower than ingredients within fresh velvet bean, but
perhap effective enough to protect local farmers from suffering PD, because they
consume fermented velvet bean since long time ago. Unfortunately, we don’t have
any data of PD rate in the local farmers in Yogyakarta.

Figure 1. Chromatograph L-DOPA from sample 1 (left dot) and standard
(right dot).
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Low treatment dosage of PD previously used is between 396-454 mg
(Poewe et al.,1986). If each tempe benguk is 30 g, we can calculate that each tempe
is contaning 1,9 x 30 = 57 mg L-DOPA. Since tempe benguk is daily dietary for
local farmers, and if average consumption is 4-5 tempe/day, it’s mean that mostly
every day the farmer consume 228 – 285mg L-DOPA. With this fact, tempe benguk
is indirectly might be prevent the farmer from neuro defect caused by parakuat
dichloride in the herbicide they used for grass eradication.
Mucuna pruriens is cheap and growth easily in Java. By our results, LDOPA ingredients in local velvet bean is potential to be explored as the
alternative remedy for PD. Moreover, treatment using natural L-DOPA does not
have negative side effect compare to the synthetic one (Lampariello et al., 2012).
To prove the neuroprotective of L-DOPA in tempee benguk, the study of LDOPA of tempe benguk is now in progress by author’s team. By collecting pure
L-DOPA from fresh velvet bean and eliminating other toxic ingredients, it will
help to provides cheap drug using local resources.
4. Conclusion
Second boiled velvet beans is still containing 0,19% L-DOPA. Although the
neuroprotective of the second boiled of velvet beans is not determined yet, however
the result show that Mucuna pruriens is very potential as the source of L-DOPA for
Parkinson’s disease.
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Abstract
This study presents the concerning of to compare the quality of rice straw
solid compost by using two bioactivator, there were Effective microorganisms 4
(EM4) and natural Local Microorganism (MOL). The materials of the solid compost
were rice straw and feces of cow. Partly-materials rice straws were fermentation by
MOL and EM4. The solid compost fermentations were harvested on 30 days; it was
indicated by the fragile of texture, smell like a soil. The analysis of the chemical
element have been done by using Kjeldhal method to measure the quality of Nitrogen
(N), spectrophotometry method to measure the quality of Phosphor (P) and organic
Carbon, AAS Flame method to measure the quality of Kalium (K), Magnesium
(Mg), Mangan (Mn), Ferum (Fe). The analyses of solid vilifications have been done
by selections of the solid waste. These results of of the chemical element of rice
straws were fermentation by EM4 have better quality of N, P, K, Mg and organic
carbon than fermentation by MOL, but the quality of Mn and Fe were lowest than
fermentation by MOL, because the bioactivator of EM4 have a lot of microorganism
or bacterial composition than bioactivator MOL. The analyses of solid vilifications
were did not finded of solid waste as rubble of glass, small branch and metal in
compost.
Keyword: quality, rice straw solid compost, bioactivator EM4 and MOL
1.

Introduction
One indicator of decrease fertility is the levels of C-organic. The results of

analysis soil from the 30 locations in Indonesia rice fields soil were taken at random
were reported, 68% of them have soil C-organic content of less than 1.5% and only
9% were more than 2% (Karama et al., 1990 in Pramono, 2004). The intensification
patterns in the long run has resulted in inbalance of soil nutrients that affect soil
quality deterioration resource itself as well as environmental damage. With more
advanced agricultural world that is characterized by use of high-yielding varieties
with large amounts of chemical fertilizers especially nitrogen fertilizers and
application of various kinds of pesticides in the long term appeared to have changed
the physical and chemical conditions. Lately, efforts have been encouraged by the
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return of soil improvement rice straw back to soil with the aim that farmers have the
awareness to restore soil fertility by not burning rice straw, but sank into the soil or
composted in advance (Directorate of Land Management, 2009).
The nutrient of NPK and S in rice straw are 1.2 to 1.7% potassium, N (0.50.8%), P (0:07 to 0:12%), and S (0:05 to 0:10% (Fairhurst and Witt, 2005 ). While,
the results of research Gunarto et.al (2002), the levels of P, K, Na, Ca, Mg, Mn, and
Cu in the composted rice straw is higher than unripe rice straw. To accelerate the
decomposition rice straw so more quickly into compost, now have many kinds of
decomposers (bio-activator) is available, both produced by research centers and
product manufacturers that have been circulating in the market. The results rice straw
compost influence on the growth and yield of rice have been carried out. Hardiatmi
(2006) has studied which aims to determine the form of rice straw and rice straw
were the most appropriate dose of the plant nutrient absorption.
The result is the provision of rice straw in the form of compost gives the best
effect on the uptake of N and K, followed later lowest form of dry stover is a form of
ash. Junaedi (2008) reported, with the provision of rice straw compost as much as 10
t ha-1 significantly reduced the volume weighted value soil and improve soil
permeability. This research aimed to test nutrient that content of rice straw compost
made with a EM4 bioactivator with MOL bioactivator.
2. Methodology
This research was done at Dusun Peneguk, Bagu village, District Pringgarata
in Central Lombok on August to October in 2014. The research was using two
Bioactivator. The two kinds of bio-activator were: EM4 and MOL, with the
appropriate instructions dose. MOL made by Leri (Liquid waste of rice washing).
The fermentation of compost was done for 30 days and after finished the sampled of
compost alredy to analysis. The analyses were performed at the Laboratory of
Analytical Chemistry, Faculty of Science and biology laboratories of Mataram
University.
2.1. Analysis of the Nutrient
The Analysis of nutrient content of fertilizer include N, P, K, Mg, Mn, Fe,
NO3 and C-organic. Nitrogen levels are determined by methods Kjeldhal,
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phosphorus levels, and C-organic with spectrophotometry method, while the levels
of potassium, magnesium, manganese and iron with Flame AAS method (AOAC,
1970).
2.2. Analysis of Pathogenic Bacteria Contamination.
The total bacteria was conducted by Total Plate Count (ALT) and expressed
in cfu /ml, while the contamination of pateogen microbial

such as Vibrio sp

Coliform and is determined using the Most Probable Number (MPN) and expressed
as cells/ml (Faturrahman, 2013a, b).
The testing of Total plate is done in accordance with the following
procedures, much as 10 g sample of fertilizer dissolved in a bottle containing 90 ml
of phosphate buffer solution and shaken 25 times until homogeneous. The dilutions
made series from 10-1 to 10-6. Each sample dilution pipette 1 ml into a sterile petri
dish, then poured 15-20 ml of medium Plate Count Agar (PCA), which has been
melted and cooled to the temperature of 45oC. The Petri dishes immediately shaken
and rotated to spread evenly and homogeneous medium. After the medium freezes,
petri dish incubated at 37 °C for 24 hours with an inverted position. The colonies
calculate that grow on each Petri dish with a colony counter.
2.3. The Analysis of Solids contaminations
This analysis is intended to determine the presence of objects that can
decrease the quality of follow-up fertilizer, such as the rubble glass, sand, small
branch and metal.

416

Waste of rice straw & cow faces

Natural MOL Bioactivator

EM4 Bioactivator

Incubation
Harvest Compost
Analysis of Compost
Chemical Analysis

Spectr
ophoto
metry

Kjeldhal
Levels of N

Biological Analysis

AAS flame

Physics
Analysis

Total plate Count
Contamination of
Solid materials

Total Bacteria

Levels of K,
Mg, Mn, Fe

Total Pollutant

Levels of P &
C-organic

Figure 1. The framework of test quality compost

3. Results and Discussion
The waste rice straw and cow faces is used as a compostable material, which
is used EM4 is commonly found in the market with the MOL itself made from the
fermentation of organic waste household. Outline terms of research conducted as
follows.
Waste of rice straw and cow faces as a compostable material arranged in
alternate and split into two groups compost materials, each was given a EM4
bioactivator natural MOL bioactivator, then performed incubation in an enclosed
space. Having both types of mature compost, characterized by the aroma of earthy
compost, rice straw in a form not found in compost, the compost aggregates already
ravel and does not bind to each other when on the handheld. Measured against to
both types of compost which include chemical analysis to measure the content of
nutrient that includes N, P, K, Mg, Mn, Fe and C-organic. Nitrogen levels are
determined

by

Kjeldhal

method,

levels

of

posphore,

and

C-organic
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spectrophotometry method, potassium, magnesium, manganese and iron with Flame
AAS method (AOAC, 1970). The Biological analysis by measuring the total plate
count bacteria, and physical analysis by measuring the contamination of total solid.

Percentase of Nutrient Levels (%)

The Nutrient Levels in Two Kinds of Compost
18
16
14
12
10
8

MOL alami

6

EM4

4
2
0
N

P

K

Mg

C-Org

Mn

Fe

Nutrient

Figure 2. The charts of comparison levels of nutrients in compost are using
EM4 and MOL.
Besed on the figure 2, The result of the content of N, P, K, Mg and organic C
in sample A was lower by 1.10%, 0.30%, 2.88%, 0.32%, 15.29% compared than
sample B of 1.20%, 0.31%, 3.21%, 0.48%, 16.61%. However, the results of Mn and
Fe content of the sample A was higher by 0.030% and 0.36% compared than sample
B of 0.028% and 0.29%. This result that the compost by using EM-4 is richer than
using MOL, because the composition of the microbes in EM-4 is more variety than
the microbes that exist in the MOL, but on the level compost maturity, the result of
both samples showed perfect maturity shown by solid contamination, where the both
sample did not find any glass, pieces of wood and metal in the compost. Base on
research, Compost that using Bioactivactor EM4 is richer than compost that using
Bioactivator MOL. The nutrient such as: N, P, K, Mg, C-organic, Mn, Fe in Compost
using EM4 is higher than compost using MOL. But, both is not significant.
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Figure 3. The Chart comparison of the number of microbes in the
compost using EM4 and MOL.
Base on the figure 3, Compost that used EM4 is higher the
microbactery containts than compost that used MOL.
4. Conclusions and Implications
Compost by using EM-4 is richer nutrients than compost using MOL,
because the composition of the microbes in EM-4 is more wide variety than the
microbes that exist in MOL, but on the level of maturity of compost, both samples
showed perfect maturity shown by solid contamination test results, where the both
sample did not found any contamination in the form of solids.

The result of the

research should be continue to applications the compost in the rice field to
abservation the plants growts up.
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Abstract
Development of Jatropha as a source of biodiesel to dry land, a wide area in
Indonesia, has been an urgent situation due to limitation of fossil fuel. The use of
superior varieties is an imperative effort, however, their number is still limited. Some
local genotypes which were originally from West Nusa Tenggara, namely IP-3A, IP1A, West Lombok Genotype, Bima Genotype, and IP-2NTB, have specific superior
character such as drought stress tolerant. The result of completely diallel
hybridization among them showed that some hybrids had superior characters in term
of seedling growth, vegetative growth and yield in the first year of production cycle,
compared to their parentals.
Key words : biodiesel, dry land, hybrids, growth, yield
1.

Introduction
Developing of high yield varieties of Jatropha needs plant material having

superior charakteristics genetically, such as high number of seed, quick harvesting,
and widely adaptive to unfavourable environments (Hasnam and Mahmud, 2006).
Leon et al. (2003) stated that oil yield of jatropha per plant was determined by
number of seed per stalk or plant, weight of seed, and oil seed content that were
genetic characteristics, however, they can still be modified by environmental factors.
Callaham (1999) suggested that some additional characters that should be
given attention to describe a provenan to breed jatropha were germination rate and
further growth, time of budding, time of flowering, length of reproduction period,
resistancy of environmental stress including plant nutritions, and pest resistency. In
order to get the plant population with seed production ranging from 4 to 7 ton/ha,
jatropha breeding program must produce the plants producing 850-1000
capsul/plant/year, after the plants reach mature (4-5 years old) (Santoso, 2009;
Hasnam et.al., 2007).
Breeding program of jatropha, especially West Nusa Tenggara genotypes,
carried out is to improve plant population composition using plant individual having
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high seed yield potency. Due to cross pollination characteristic, improving jatropha
population genetically based on their population improvement should be using mass
selection and followed by bulk of superior plants selected. Hallauer (1981) stated
that, mass selection is an efective way to improve plant population resulted from
introgressi of exotic plant germ plasm or undomesticated plants.
The plant genetic improvement program through mass selection of some West
Nusa Tenggara genotypes of jatropha resulted Improved Population-1 and Improved
Population-2 (IP-1 NTB and IP-2 NTB) having higher yield potency compared to
their parentals. Using some some jatropha genotypes of West Nusa Tenggara,
Asembagus and Lampung, Hasnam (2007) resulted some improved populations, such
as IP-1A, IP-3A, dan IP-3P. And then, the improved populations can be used as
parentals to create a new superior hybrid. This paper explains the early performance
of some hybrids F1 resulted from crossing of some superior population.
2.

Materials And Methods
Experimental method with field experiment using grid system was used in this

experiment. Each parental and its hybrid were planted in a grid (small plot) with 50
plant population, and crossed each other, and all has chance to be a female and male
parentals (completely diallel hybridization). The parentals were improved population
of NTB2 (IP-2NTB), genotype of West Lombok (LB), improved population of
Asembagus1 (IP-1A) improved population of Asembagus3 (IP-3A), genotype of
Lampung (L), and genotype of Bima (BM). Hybrid evaluation consisted of two steps.
The first evaluation was carried out in seedling period when the seedlings were
grown in The Faculty of Agriculture, The University of Mataram, Mataram, and the
second was early growth after the seedlings were transplanted into field production
in Amor-amor area, Gumantar Village, Kayangan District, North Lombok, West
Nusa Tenggara.
Seeds were planted in the polybag containing soil compos mixture (1:1 – v/v),
and placed in shadow area with light intensity of 35–40%. Each polybag was sown
one seed. Seedlings were maintained as stantard maintenance of jatropha seedling.
Field experiment was arranged using grid system, and the populations were the
seedlings resulted from the seedling process of each F1 hybrid before. Planting hole
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were made with 1.5 x 1.5 m2 in space, and filled with 1 kg of manure, 5 g of
Furadan, 135 g of Urea, and 80 g of Fonska fertilizer. Further Fonska about 160 g
were applied when the plants were two months old. The seedling were then planted
and maintained following planting and maintaining standard of jatropha.
3.

Result And Discussion
Analysis of variance of the seedling, vegetative and reproductive (yield)

characters revealed that there was a significant variation among all F1 hybrids and
their parental studied in all the characters at P≤0.05. Significant variation was
observed in seedling traits (Table 1), and during vegetative growth and reproductive
characters of progeny of 15 F1 hybrids and their parental.
During seedling period (Table 1), F1 hybrids of 2NTBx3A, LBx2NTB,
3Ax2NTB, 3Ax1A, LBx3A, 3Ax1A-b, and BMx3A showed the better growth and
performance, especially in the seedling dry weight (shoot and root) compared to
their parentals and other hybrids. The result of this study is not in line with finding
Tar et al. (2011) stating that the hybrid seedlings (F1) did not show better and bad
growth and performance compared to their parentals.
The better growth and performance during seedling period also affected on
the growth and yield of the first year production cycle (Table 2). They had the best
growth and seed yield per plant compared to other hybrids and their parentals. This
indicates that there was heterosis on the vegetative and reproductive characteristics
showed by some the hybrids. As the purpose of plant crossing is to combine a
number of characteristics possessed by the parental genotype so that it will give a
number of new genotypes results with the characteristics inherited by their parental.
In this study, it was also found that there was high variability level among F1
hybrids. It means, this study could create a superior plant variety. This finding was
in line with Hasnam (2011) that crossing among plus tree with high genotypic dan
fenotypic diversity will result in better F1 hybrids compared to their parentals.
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Table 1. Mean of 2 month old seedling growth characteristics of F-1 Jatropha hybrids
and their parentals
Code of
Genotypes
Parentals:
IP-2NTB
(50)
LB (50)
IP-3A (50)
IP-1A (50)
L (40)
BM (45)
Hybrids:
2NTBxLB
(20)
2NTBx3A
(15)
2NTBx1A
(13)
3AxLB (8)
LBx2NTB
(18)
3Ax2NTB
(12)
3Ax1A (9)
1AxLB
(12)
1Ax3A (8)
LBx3A (9)
3Ax1A-b
(6)
1Ax2NTB
(9)
LBxL (8)
BMx3A
(12)
Lx1A (8)

Number of
leaves

Seedling
height
(cm)

Collar
diameter
(cm)

Root dry
weight (g)

Shoot dry
weight (g)

9.66±0.84

23.66±1.77

13.91±2.49

1.99±0.92

8.51±0.86

6.57±1.02
8.33±1.40
7.27±1.44
6.34±1.11
6.69±1.33

18.35±3.18
23.02±2.82
20.89±2.79
18.19±1.73
18.35±2.05

14.45±2.29
11.51±1.35
13.16±2.35
12.02±1.82
13.22±2.01

1.75±1.01
1.91±1.03
1.87±1.88
1.58±1.36
1.93±0.88

7.33±1.13
7.98±0.94
7.94±1.07
7.12±2.03
8.44±0.91

9.52±0.95

23.43±1.79

14.44±1.43

1.72±1.03

7.02±1.09

8.43±0.65

24.87±0.87

16.21±0.72

2.47±1.66

7.44±1.08

7.95±0.83

23.92±1.22

15.39±0.68

1.77±1.68

7.74±1.02

9.22±0.58
8.19±0.84

26.02±1.31
23.66±1.17

15.07±0.93
13.87±1.02

1.71±1.01
2.42±0.97

7.13±1.18
8.22±0.89

7.25±0.96

26.38±1.60

13.93±0.68

2.31±1.74

7.74±1.37

6.67±1.15
7.56±1.67

20.01±1.50
21.49±3.44

16.20±0.70
14.47±0.89

2.12±1.84
1.91±1.85

7.85±1.11
7.74±1.09

10.0±2.14
8.33±3.21
8.06±1.24

25.05±1.34
18.37±2.83
22.53±3.03

11.80±2.40
17.25±1.48
11.93±1.23

1.93±1.13
1.98±1.03
2.75±1.08

6.35±0.98
7.91±1.19
7.24±1.28

6.76±1.51

19.78±1.52

16.25±0.76

1.79±1.33

7.22±1.06

9.29±1.46
6.64±1.53

23.09±2.52
18.69±2.07

14.56±1.42
13.41±2.22

1.55±1.66
2.49±1.07

6.52±2.13
8.14±1.67

8.38±1.62

22.47±2.63

14.22±1.37

1.51±1.65

7.41±2.51
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Table 2. Vegetative and reproductive characters of F-1 jatropha hybrids and their
parentals in the first year production cycle

Code
of
genoty
pes

Plant
heigh
t (cm)

Parenta
ls:
IP158.1
2NTB
± 1.8
(50)
LB (50) 156.4
± 2.1
IP-3A
157.1
(50)
± 1.2
IP-1A
153.8
(50)
± 1.6
L (40)
139.5
± 3.2
BM
142.7
(45)
± 2.3
Hybrids
:
2NTBx 147.7
LB (19) ± 3.9
2NTBx 160.8
3A (15) ± 4.5
2NTBx 158.8
1A (11) ± 3.6
3AxLB 151.2
(8)
± 3.3
LBx2N 161.6
TB (18) ± 4.9
3Ax2N 165.9
TB (11) ± 4.3

Wei
ght
of
dry
seed
per
plan
t
(g)

Collar
diamet
er
(cm)

*) Days
*) Days
to
Dry
Widt
Numbe
to
maturi weigh
h of
r of
inflores
ty of
t of
canop
fruit
cence
the
per
y
per
initiati
first
seed
(cm)
plant
on
inflores
(g)
cence

8.4 ±
0.9

53.3 ± 119.9 ±
2.9
4.2

37.2 ±
2.9

174.7 ±
3.8

0.68 ± 75.8
0.05
± 6.2

8.6 ±
1.1
8.8 ±
0.7
8.5 ±
0.9
7.6 ±
1.3
8.2 ±
1.2

51.7 ±
3.1
52.8 ±
2.8
55.5 ±
3.4
45.7 ±
3.7
50.4 ±
2.5

122.6 ±
5.5
117.4 ±
4.1
120.8 ±
4.8
159.3 ±
5.2
132.9 ±
5.3

36.5 ±
3.1
37.4 ±
2.7
39.4 ±
3.1
29.6 ±
3.6
33.8 ±
3.8

178.2 ±
4.4
171.3 ±
3.3
173.2 ±
3.7
217.6 ±
4.9
188.7 ±
5.5

0.68 ±
0.08
0.67 ±
0.03
0.66 ±
0.05
0.61 ±
0.09
0.67 ±
0.10

75.5
± 6.7
74.7
± 5.5
78.1
± 5.9
56.7
± 6.9
69.2
± 6.5

7.7 ±
1.4
8.9 ±
1.9
8.2 ±
1.2
7.7 ±
1.2
9.1 ±
1.4
8.9 ±
1.7

47.8 ±
3.6
60.8 ±
4.9
49.8 ±
3.7
52.1 ±
3.5
62.3 ±
4.4
65.2 ±
4.5

121.2 ±
4.7
115.5 ±
6.6
123.2 ±
4.4
126.3 ±
4.0
116.6 ±
6.4
115.2 ±
6.2

33.6 ±
2.5
41.8 ±
5.1
33.4 ±
2.7
31.2 ±
2.9
43.6 ±
4.9
45.9 ±
4.6

175.6 ±
3.7
170.1 ±
6.2
185.3 ±
5.6
181.6 ±
5.8
167.8 ±
6.0
166.2 ±
5.7

0.65 ±
0.09
0.68 ±
0.04
0.65 ±
0.04
0.62 ±
0.03
0.67 ±
0.03
0.65 ±
0.05

65.5
± 8.1
85.7
± 5.7
65.3
± 7.7
58.3
± 6.5
87.7
± 5.9
89.5
± 5.6

425

3Ax1A 162.2 9.2 ±
68.1 ± 116.3 ±
(7)
± 5.1 1.2
4.1
6.1
1AxLB 152.8 7.6 ±
48.8 ± 126.2 ±
(12)
± 3.8 1.4
2.6
4.3
1Ax3A 155.5 8.2 ±
52.2 ± 119.8 ±
(5)
± 2.6 1.1
1.8
4.9
LBx3A 164.4 9.3 ±
66.8 ± 117.1 ±
(9)
± 5.5 1.5
4.3
5.6
3Ax1A 165.7 9.1 ±
60.9 ± 114.8 ±
-b (6)
± 6.2 1.2
4.7
6.8
1Ax2N 156.4 8.3 ±
47.4 ± 128.7 ±
TB (8) ± 2.8 1,0
3.5
3.8
LBxL
146.6 7.6 ±
42.6 ± 141.2 ±
(5)
± 3.2 0.9
3.1
3.1
BMx3
162.4 8.9 ±
62.7 ± 116.6 ±
A (12)
± 4.8 1.6
5.1
6.5
Lx1A
146.2 7.3 ±
51.1 ± 144.9 ±
(6)
± 2.5 0.8
3.0
5.8
Explanation : *) = day after transplanting
4.

47.4 ±
4.4
30.9 ±
2.6
35.5 ±
3.0
46.9 ±
4.6
46.6 ±
4.5
37.1 ±
2.5
30.1 ±
2.3
44.8 ±
4.7
33.4 ±
2.6

162.9 ±
5.6
173.3 ±
3.4
170.8 ±
2.8
162.6 ±
5.1
165.5 ±
5.4
169.8 ±
2.4
171.4 ±
3.3
164.7 ±
5.2
174.3 ±
3.8

0.68 ±
0.03
0.62 ±
0.05
0.64 ±
0.04
0.65 ±
0.06
0.66 ±
0.03
0.62 ±
0.05
0.65 ±
0.05
0.67 ±
0.04
0.64 ±
0.05

96.7
± 6.5
57.7
± 5.5
68.7
± 5.8
91.9
± 6.4
92.8
± 6.1
69.1
± 6.3
58.9
± 6.1
90.4
± 6.2
64.8
± 7.7

Conclusion

The variations were found in seedling growth characters, vegetatives and
reproductives growth in the first year production cycle of the F1 hybrid populations.
F1 hybrids of 2NTBx3A, LBx2NTB, 3Ax2NTB, 3Ax1A, LBx3A, 3Ax1A-b, and
BMx3A could be used as genetic material sources to improve breeding program of
jatropha where the program is still in early development.
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Abstract

Fly-ash (FA) is largely alkaline in nature and contains many essential
elements for plant growth along with toxic metals. Therefore, fly-ash is potential to
be applied as soil ameliorate that may improve soil properties and plant growth. In
this experiment we studied the changes in chemical properties and rice production of
acid sulphate soils amended with fly ash. Six different amounts of FA, viz. 0 (100%
soil), 5, 10, 20, 40 and 75 tones FA ha-1 were added homogenously to 6 kg of soils in
pots of PVC and then chemical properties of acid sulphate soils were observed after a
3-week of incubation. After the observation of soil properties, rice was planted onto
the pots. Results of study showed that fly-ash application improved soil pH and
exchangeable Ca. However, the availability of nitrogen of acid sulphate soils
decreased significantly with fly-ash application. The experiment also showed that
fly-ash application to soils improved rice growth (height plant, number of tillers,
dried-weight root and dried-weight shoot) and rice production. Application 20 tones
FA ha-1 resulted in higher rice production than the application 0, 5 and 10 tones FA
ha-1, and increasing subsequent the amount of FA application did not significantly
increase the rice production. Results of this study demonstrate that low-level fly-ash
application resulted in the improvements of soil chemical properties and rice
production.
Keywords: fly-ash application; soil ameliorant; heavy metals; sub-optimal low land.
1. Introduction
Main problem in rice cultivation in acid sulphate soils is low productivity.
Data from the Department of Agriculture, South Kalimantan (2007) showed that rice
production in acid sulphate soils ranged from 3.14 to 4.30 tonnes per hectare. One of
the factors limiting the growth of rice in acid sulphate soils is low soil pH. The
observations in the province of South Kalimantan showed that the pH (H2O) of the
acid sulphate soils ranged between 3.96 and 4.88 (Saidy et al., 2005). Low soil pH
results in low availability of soil phosphorus, calcium, magnesium, potassium and
sodium (Bohn et al., 2001), and this condition eventually result in unhealthy plant
growth. Improvements soil properties can be done by adding ameliorant material into
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the soil to increase soil pH and simultaneously improve the content of some nutrients
such as Na, Ca, K and Mg.
Fly ash (FA), a coal combustion residue, is an amorphous ferroalumino silicate with
a matrix very similar to soil. Elemental composition of FA (both nutrient and toxic
elements) varies due to types and sources of used coal (Comberato et al., 1997).
Addition of FA to soil may improve the physico-chemical properties as well as
nutritional quality of the soil and the extent of change depends on soil and FA
properties. In view of the high cost of disposal and environmental management,
utilization of FA in agricultural sector could be a viable option. Its use in agriculture
was initially due to its liming potential and the presence of essential nutrients, which
promoted plant growth and also alleviated the nutrient deficiency in soils (Mittra et
al., 2005).
The disposal of fly-ash (FA) from coal-fired power stations causes significant
economic and environmental problems. Dumped FA may adversely affect the
environment by mobilization of its hazardous constituents and thus contaminate the
surface and ground waters, soils and vegetation. Fly-ash is largely alkaline in nature
and contains many essential elements like Si, S, B, Ca, Mg, Fe, Cu, Zn, Mn and P.
Therefore, FA may be applied to soils as soil amendment to improve soil properties
and thereby enhance plant growth and productivity. However, there is a lack of
evidence the use of fly-ash as soil amendment. In this study, we examined the effect
of fly-ash application on changes in chemical properties and rice production on acid
sulphate soils.

2. Methodology
Fly-ash used for the experiment was collected from the Asam-asam Steam
Power Plant, South Kalimantan Province, Indonesia while soils for mixing with FA
were obtained from the Desa Tinggirian II Luar, Kecamatan Tamban, Kabupaten
Barito Kuala, South Kalimantan. Selected properties of acid sulphate soils used for
this study are presented in Table 1.
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Six amendments of FA, viz. 0 (100% soil), 5, 10, 20, 40 and 75 tones FA ha-1
were added homogenously to 6 kg of soils in pots of PVC and then incubated for 3
weeks.

After 3 weeks soils in pots were sub-sampled and analyzed for pH,

exchangeable bases (Na, K, Ca dan Mg), mineral nitrogen, and available P. The
usual farm practice of transplantation of 20-30 days old seedlings, grown in a
separate seedbed, was done at three seedlings per pot. Rice plants were kept in
natural conditions and irrigated with tap water to maintain water-logged conditions
avoiding leakage of water from pots. All the growth and yield attributing characters
were studied after the harvesting period of 120 days. Plant height (cm) was measured
by a metric scale and number of tillers was counted manually. After this, plant parts
were partitioned into roots, leaves, straw and grains and then were washed with
double distilled water. Root biomass (g pot-1), straw weight (g pot-1) and total grain
weight (g pot-1) were determined on oven-dried at 60 oC basis.
Table 1. Selected physical and chemical properties of acid sulphate soils used for the
study
Texture
- Sand (%)
- Silt (%)
- Clay (%)
Bulk density (g cm-3)
pH (H2O)
pH (KCl 1 N)
Organic C (g C kg-1 soil)
Total nitrogen (g N kg-1 soil)
Exchangeable bases (cmol kg-1 soil)
- Na
-K
- Ca
- Mg
CEC (cmol kg-1 soil)

24.23
39.21
36.56
0.55
3.98
3.67
27.67
1.42
0.13
0.09
4.51
0.14
29.24

Total Al (mg kg-1)

1245.80

Total Fe (mg kg-1)

4916.17

Total Mn (mg kg-1)

175.65
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The ANOVA procedure of GenStat 11th Edition (Payne, 2008) was used to
determine the effect of treatment on changes in the chemical properties and plant
growth and production.

In the case of significance in ANOVAs, means were

compared by the Least Significant Difference (LSD) multiple comparison procedure
at P<0.05.
3. Results and Discussion
Results of analysis of variance showed that soil pH, mineral nitrogen content
and the concentration of exchangeable Ca were significantly affected by the addition
of fly-ash. In contrast, fly-ash application to acid sulphate soils did not change the
content of exchangeable -Na, -K and –Mg, and available P.
Soil reaction (soil pH) in the soil without fly-ash application was 5.08,
increased to 5.31 5.48 with the application fly-ash 5 40 tonnes ha-1 and increased
again to 5.62 with fly-ash application of 75 tonnes ha-1 (Figure 1). Increased soil pH
occurs because fly-ash containing CaO and MgO, which reacted with H+ ions to
neutralize soil acidity. The greater the amount of fly-ash application, the greater the
amount of CaO and MgO are given into the soils, thus the greater the change in soil
pH. Kishor et al. (2009) reported that the neutralization capacity of fly-ash ranged
from 0.01 to 3.74 meq per gram H3O+. Increasing the pH of the soil in paddy soils
treated with fly-ash was also reported in several other studies (Clark et al., 2001;
Hyup et al., 2006; Swain et al., 2007; Sajwan et al., 2007).

Figure 1. Effect of fly-ash application on soil pH (left) and exchangeable-Ca (right). The
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vertical bars represent standard deviation (n=3). Similar letters above columns indicate no
statistical difference between the treatments based on the LSD test at P <0.05.

Figure1 also shows that the fly-ash application of 20 tonnes ha-1 yielded
exchangeable Ca that is not different from the soil without fly-ash application.
However, when the amount of fly-ash application increased to 40 and 75 tonnes ha-1,
the concentration of exchangeable doubled than the soils without fly-ash application
(control), which only reached 15 cmol kg-1. Effect of coal ash on the exchangeable
Ca is due to the higher content CaO than the other cations (Na, K and Mg) of fly-ash,
so that when coal ash is added to soil, it will increase the availability of Ca in soils.
This is consistent with the study of Kishor et al. (2009) who reported that
exchangeable Ca is the most dominant cation in soils with fly-ash application.
Concentration of ammonium and nitrate decreased with an increase in the
amount of fly-ash application. Concentration of ammonium in the soil decreased
from 20.03 mg N kg-1 to 12.15 mg N kg-1 soil and concentration of nitrate decreased
from 63.61 mg N kg-1 soil to 42.83 mg N kg-1 soil with fly-ash application (Fig. 2).
These combinations resulted in reduction in total mineral nitrogen from 83.64 mg N
kg-1 soil to 54.98 mg N kg-1 soil with the application of fly-ash (Figure 2). Decline in
the mineral nitrogen with fly-ash application is due to increased gaseous N losses
through denitrification process with an increase in the amount of fly-ash application.
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Figure 2. Effect of fly-ash on mineral nitrogen. The vertical bars represent standard
deviation (n=3). Similar letters above columns indicate no statistical difference between the
treatments based on the LSD test at P <0.05.

Results of variance analysis showed that fly-ash application influenced
significantly the growth and production of rice. Fly-ash application of 5 and 10
tonnes ha-1 improved plant height from 78 cm to 92-94 cm. However, when the
amount of fly-ash application increased to 20-75 tonnes ha-1, plant height did not
show significant increases with subsequent increasing the amount of fly-ash
application (Figure 3).

Similar results were obtained for the number of tiller

variable. Without the fly-ash application, the average number of tillers reached only
3 plants per pot. Number of tillers plants increased significantly to 7 plants per pot
with the fly-ash application at the rate 5-10 tonnes ha-1 (Figure 3).
Root dry weight of rice plants with fly-ash applications up to the level of 20
tonnes ha-1 is no different from that without fly-ash application, which is in the range
of 1.5 to 3.5 grams per pot (Figure 4). However, when the amount of fly-ash
application increased to 40 and 75 tonnes ha-1 , root dry weight of rice plants
increased to 5 grams per pot (Figure 4). In contrast to the root dry weight, stems dry
weight of rice with the treatment of 5-20 tonnes ha-1 fly-ash application increased to
9-13 grams per pot from 3 grams per pot at the treatment of without fly-ash
application (Figure 4). The highest root dry weight of plants was observed in the
treatment of 40 and 75 tonnes ha-1 fly-ash application (Figure 4).
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Figure 3. Effect of fly-ash application in plant height (left) and number fo tillers (right). The
vertical bars represent standard deviation (n=3). Similar letters above columns
indicate no statistical difference between the treatments based on the LSD test
at P <0.05.

Figure 4. Effect of fly-ash application on root dry weight (left) and stem dry weight (right).
The vertical bars represent standard deviation (n=3). Similar letters above
columns indicate no statistical difference between the treatments based on the
LSD test at P <0.05.

Rice production also increased by fly-ash application. Grain dry weight of
rice without fly-ash application is 3.5 grams of pot-1, increased more than 200%
(11.4 g pot-1) with 5 tonnes ha-1 of fly-ash application. When the amount of fly-ash
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application increased to 20 tonnes ha-1, grain dry weight increased by 280% (13.4 g
pot-1). Moreover, there is an increase by 300% in the grain dry-weight (14.5 g pot-1)
with 75 tonnes ha-1 of fly-ash application (Figure 5).
Increases in the growth and production of rice were attributed to increasing the
amount of nitrogen, phosphorus and potassium absorbed by rice. Nitrogen uptake by
rice in the treatment of without fly-ash application was 84.39 mg N pot-1, increased
by 16-38% with 5-75 tonnes ha-1 of fly-ash application. Phosphorus and potassium
uptake by rice increased by 6-70% and 17-128%, respectively, with the similar
amount of fly-ash application (data not shown).

Figure 5. Effect of fly-ash application on rice production. The vertical bars represent
standard deviation (n=3). Similar letters above columns indicate no statistical
difference between the treatments based on the LSD test at P <0.05.

Increase in nutrient uptake followed by increase in the growth and production
of rice may due to changes in the characteristics of the soil with the application of
fly-ash. The addition of fly-ash to soils accelerate the process of mineralization of
organic matter (Khan and Khan, 1996), thus increasing the availability of nitrogen.
Lee et al. (2007) in the study of changes in the availability of P in soils with 120
tonnes ha-1 of fly-ash application in South Korea reported that the increase in P in the
soils due to the increase in the pH of the soil, increasing the amount of silicate and
the additional P from coal ash. In this study, we also observed increases in soil pH
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from 4.43 at the treatment without fly-ash application to pH 5.22-5.41 with the flyash application. Study conducted by Swain et al. (2007) also showed that the fly-ash
application increases the uptake of N, P and K by 106-149%.
4. Conclusion and Implication
Observations on soil chemical properties after fly-ash application showed that
the addition of the fly-ash can increase the soil pH, in which increased the amount of
fly-ash application to the soil will be followed by increases in soil pH. This result
implies that the fly-ash is potential to be used as an alternative lime for soil
improvement properties to increase biomass production. Results of the study
demonstrated that among the exchangeable cations observed, only exchangeable Ca
increased significantly with fly-ash application, indicating that fly-ash can be used as
a source of Ca for improvement of soil properties. The application of fly-ash also
increases the growth and yield of rice.
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Abstract
The resistance of the Eschericia Coli (Eschericia Coli) due to overuse of
broad spectrum antibiotics has recently increased. We studied the prevalence of the
amoxicillin clavulanat-resistant and ciprofloxacin-resistant Eschericia Coli that were
isolated from patients with Urinary Tract Infection (UTI) and the efectivity of those
antibiotics to treat UTI. We use a retrospective study which is analyze descriptively
urinary specimen data of patiens with UTI from July until December 2014 at Private
Microbiology Laboratory, Mataram, West Nusa Tenggara. This study shows that
there are 95 samples of urine culture,and the growth of bacteria found in 47 samples
of urine (49.47%) , 8 patients infected by Eschericia Coli (17.02%). The Eschericia
Coli resistance rates of amoxicillin clavulanat and ciprofloxacin ; 37.5% and 25%
respectively.Our results imply that the empirical use of amoxicillin clavulanat and
ciprofloxacin for patients with UTI because of Eschericia Coli infection is
questionable . The Eschericia Coli’s antibiotics resistance pattern is the urgent thing
to show periodically in order to give information to clinicians , to determine what
antibiotic which suitable to the therapy of non complicated UTI.
Keywords : Eschericia
pattern
1.

Coli, amoxicillin clavulanat, ciprofloxacin, resistance

Introduction
Based on the etiology , most of the diseases of non complicated urinary tract

infections (UTI) caused by Escherichia coli (Eschericia

Coli)and other gram-

negative bacteria . On research conducted by Samirah (2004) in the Laboratory of
Dr. RS Mikrobiologi Wahidin Sudiro Husodo, Makassar found that the bacterium
that causes most non complicated UTI are Escherischia coli (39.4%) and Klebsiella
(26.3%). Both of these bacteria are resistant to amoxycillin clavulanat and ampicillin.
The resistance of the Eschericia Coli due to overuse of broad spectrum antibiotics
such as amoxycillin clavulanat (betalactam group antibiotic) and ciprofloxacin has
recently increased. Antibiotic resistance used for empiric treatment for UTI increased
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along with antibiotic use patterns in an area . Amoxicillin clavulanat (AMC)
is one of the most consumed antimicrobial agents in many countries (Goossens H,
2005) , quinolones antibiotics are one of the most widely used antibiotics in the

community for the treatment of UTI, and it is excessive use of the agent has led to
an increase in the rate of E. coli resistant isolates in many countries (Nickel, 2007). A
research conduct by Song in korea found that all of the ESBL (Extended Spectrum
betalactamase)-producing E Coli isolates were resistant to ciprofloxacin (song,et al.,
2005).
The high morbidity and mortality of urinary tract infections (UTI)
makes this disease as a problem to treat properly .Urinary tract infections
can affect anyone from children to adults. In general, the disease is more
common in women as compared to men . If therapy is not appropriate and
properly will cause unwanted complications ranging from mild cases such as
febrile generalized to such fatal acute renal failure or chronic renal failure
(Brooks,2001). Urinary tract infections (UTI) can be classified into
complicated and non complicated UTI. An infection is considered to be
complicated if it affects pregnant women, children, men or the elderly or if it
affects the upper tract. Non complicated UTI involve the lower tract and
encompass the syndrome of dysuria and frequency in healthy and nonpregnant women (Pappas PG, 1991).

2.

Methodology
This research using retrospective study analyzed descriptively. Data were

taken from the urine culture and sensitivity results July-December 2014.

Data

collection was performed at the private Laboratory of Microbiology , Mataram. Data
retrieved from laboratory medical records,samples were taken from all the culture
and sensitivity results using urine specimens for total of 95 specimens. Materials
urine samples were taken using a clean catch urine mid-stream, which is a way that is
under way take 1/3 the middle of urine. Significant bacteriuria is

regarded as
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cultured urine that yields a growth of organisms of greater 105 colony forming units
(CFU) / ml. The data obtained were analyzed with WHO.NET 5.6 software.

3.

Result and Discussion

No growth;
42%

Bactery; 50%
Yeast; 7%

Normal Flora;
1%

Figure 1. The growth of organism in urine culture.
Based on the analysis of secondary data on 95 urine specimens, found the
growth of different bacteria in patients diagnosed UTI that can be seen in Diagram 1.
The bacterial growth occurs in the urine preparations 47 patients, with a percentage
of 49.47%. In addition, we found yeast growth on the preparation of urine seven
patients with a percentage of 7.37%, and the normal flora in the patient's urine
specimen with a percentage of 1.05%. The rest, there were no growth of bacteria in
the urine specimen of 40 patients , with a percentage of 42.11%.
In the urine preparation of all 47 patients, we found the growth of eighteen
species of bacteria consisting gram-positive and gram-negative bacteria. There are
nine types Gram-positive bacteria, including Enterobacter faecalis, Micrococcus sp.,
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolitycus,
Staphylococcus saprophyticus, Staphylococcus xylosus, Streptococcus agalactiae,
and Streptococcus pyogenes.There

are nine types Gram-negative, such as

Acinetobacter baumannii, Enterobacter cloacae, Escherichia coli, Klebsiella
oxytoca, Klebsiella pneumoniae ss. Pneumoniae, Pseudomonas aeruginosa, Serratia
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marcescens, and Stenotrophonas maltophilia. The type of bacteria that cause UTI are
growing most commonly found in the urine is Staphylococcus aureus

with a

percentage of 23.40% and was found in the urine of eleven stocks. In the second
order, Escherichia coli with a percentage of 17.02% which was found in the urine of
eight stocks. In the third place is Staphylococcus haemolitycus with the percentage of
10.64% which was found in the urine of five stocks. In the next sequence, namely
Klebsiella pneumoniae ss. Pneumoniae with a percentage of 6.39% which was found
in the urine of three preparations. In the fourth place is Staphylococcus epidermidis
and Enterobacter cloacae with a percentage of 6.38%, each of which is found in the
urine of three preparations. In the fifth place is Acinetobacter baumannii,
Enterobacter faecalis and Streptococcus agalactiae by 4.26% percentage of each
preparation was found in two urine stocks. This type of bacteria that grow at least
found among Klebsiella oxytoca, Micrococcus sp., Pseudomonas aeruginosa,
Serratia marcescens, Staphylococcus saprophyticus, Staphylococcus xylosus,
Streptococcus pyogenes and Stenotrophonas maltophilia with a percentage of 2.13%,
each of which is found in the urine preparation.
Amoxicillin Clavulanat

susceptible

Ciprofloxacin

resistant

Figure 2. Escherichia coli resistance pattern to Amoxicillin Clavulanat and
Ciprofloxacin.

In this study, the number of E. coli resistant to amoxycillin clavulanat was 3
(37.5%); whereas the number of E. coli resistant to ciprofloxacin was 2 (25%). One
isolate which resistant to Amoxycillin clavulanat also resistant to ciprofloxacin.
Based on research conducted in India by Niranjan and Malini (2013) Escherichia
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coli are also resistant to ampicillin (88.4%) and Amoxycillin clavulanat (74.4%),
The research in spain found that in urinary infections, previous treatment with AMC
is a risk factor for the development of AMC resistance (Jesus,2009). Goossen (2005)
in europe also found higher rates of antibiotic resistance in high consuming
countries.

Figure 3. Fluoroquinolone use and resistance (adapted from Cheng AC,
Turnidge J, Collignon P, et al. Control of fluoroquinolone resistance through
successful regulation, Australia. Emerg Infect Dis 2012;18:1453–60).

Cheng (2012) also found the correlation between fluoroquinolone use and
antibiotic resistance, in Australia the succesfull regulation of fluoroquinolone use
makes the resistance of Escherichia coli isolates is still relatively low in Australia
than other countries(figure 1). As resistance is becoming more widespread, prudent
use of antimicrobials is urgent and, as asymptomatic bacteriuria is typically benign in
the elderly, antibiotics should not be prescribed without clinical signs of UTI
(Pallet,2010).
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4. Conclusions
Our results imply that the empirical use of amoxicillin clavulanat and
ciprofloxacin for patients with UTI because of Eschericia

Coli infection is

questionable . The Eschericia Coli’s antibiotics resistance pattern is the urgent thing
to address periodically in order to give information to clinicians and to determine
what antibiotic which is suitable to the therapy

of non complicated UTI. As

resistance Amoxycillin Clavulanat and Ciprofloxacin

are becoming more

widespread, prudent use of these antimicrobials is urgent and antibiotics should be
prescribed with the regulation especially in West Nusa Tenggara.
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Abstract
Availability of certified potato seed tubers is a major problem in potato
cultivation in Indonesia. This was partly caused by lack availability of breeder seeds
for the certification program. This research was conducted to assess the use of apical
stem cuttings as a system for mass-production of G1 seed tuber under hydroponic
condition. Experiment was conducted in a screen house located in Sembalun Timba
Gading, Sembalun District, West Nusa Tenggara, at altitude of 1,200 m above sea
level. The cuttings were planted in seedling trays filled with mixtures of rice paddy
husk and coco-peat (4:1), and weremaintained for 2 weeks with daily watering using
a mixture of hydroponic nutrients. Rooted cuttings were transferred to hydroponic
frame filled with mixtures of rice paddy husk and coco-peat (4:1) (aggregate culture),
and planted at different planting space, nutrients were supplied through an automated
system twice a day, and insecticides/fungicides were applied as appropriate. All
cuttings treated with IAA at concentration of 1, 3 and 5 ppm were successfully
rooted, and the growth was influenced by concentration of IAA and length of IAA
treatment. The best seedling growth was achieved on cutting treated with 1 ppm IAA
for 30 minutes. In addition, planting space influenced cutting growth and production.
Better growth rate and G1 tuber were obtained at spacing of 15 x 15 cm, at which
each cutting produced 5,2 tubers. However, the size of tuber produced in each
treatment was mostly large for G1 seedlings (more than 20 gr each). The results
indicate that apical cutting is a possible approach for mass-propagation of Go plants.
Further work is now underway to optimize the system and to evaluate field
performance of G1 tuber for production of quality G2 potato seed tuber.
Keywords: Potato seed Tuber, hydroponics, apical cutting, IAA, planting space
Introduction
Potato (Solanum tuberosum L.) is a plant belongs to Solanaceae family
utilized as an important food due to high carbohydrates content and it is also contain
vitamin B and Vitamin C. The demand for potato in Indonesia in 2012 was 1.3
million tons (Andriyanto et.al., 2013), while national production at the same year
was 1.2 million ton (BPS, 2014). It is predicted that demand for potato in Indonesia
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will increase in accrodance with annual increase in population, welfare and increase
utilization of potato as alternative staple food in Indonesia. On the other hand, there
is a tendency that annual potato production in Indonesia is declining. In 2009,
national potato production in Indonesia was 1,2 million tones and this production
decresed to only 1 million tons in 2013 (BPS, 2014).
It is reported that the decline in potato production in Indonesia is caused by
many factors including the use of low quality seed potato tubers due to lack
availability and expensiveness of certified G4 tubers used for commercial plantation.
Baharuddin et al. (2012) suggested that the demand for commercial seed tuber in
2012 was 138,000 tons while seed tuber availability was only 8% of the demand, and
thus 90% of farmers used consumption tuber for seed tuber. In order to increase the
production of seed potato tuber, Indonesian government has priorities the
development of seed potato industry and new centre for seed potato production in
Indonesia. One potential area for national seed potato production in Indonesia is
Sembalun District in East Lombok (Deptan, 2011).
At the meantime, availability of basic seed tubers (G1 and G2 tubers) in
Indonesia are very limited due to limited number of institution which produced virus
free potato plantlets and breeder seeds (G0). In addition, lack availability and high
price of G0 seeds as well as high requirement for the production of G1 seeds which
have to be produced inside screen house, contribute to the expensiveness of G1 seed
tuber (price per tuber is between Rp.1,500 to Rp. 2,000). One possible solution to
increase availability of G1 seed tuber is by vegetative propagation of the G0 plants
via apical cutting.. Each G0 plants are comprised of 3 to 5 haulms, and thus
potentially 3 additional G0 plants can be obtained from stem cutting of the G0 plant.
Successful propagation of plant from apical cutting deepens on capability of
the cutting to produce adequate number and length of roots. In general, rooting
formation in cutting can be promoted by exogenous application of auxin, such as
Indole Acetic Acid (IAA), Indole Butyric Acid (IBA) and Naphtalene Acetic Acid
(NAA) (Lestari, 2011). Effective exogenous auxin treatments depend on many
factors including type of auxin applied, type of plant treated and concetration of
exogenous auxin applied.

Djamhuri (2011) stated that suitable NAA and IBA

concentrations to promote root formation in hardworod of Shorea leprosula Miq was
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100 ppm while for rooting of potato plantlet, suitable concentration of IAA or IBA
was 1 ppm (Sugihono and Hasbianto, 2014). After the rooted cuttings are transferred
to G1 seed production plantation, growth and yield of the apical cuttings will be
influenced by planting space. Planting space will contribute to competition to get
water, nutrition and light and thus influence yield of the plant (Sutapradja, 2008).
Suitable planting space for the production of G 2, G3 and G4 tubers in the field is 70
cm x 30 cm, while suitable planting space for production of G1 seed tuber from G0
tuber is 20 cm x 20 cm (Baharuddin et al., 2012). G0 plants regenerated from apical
cuttings commonly have 3 to 5 haulms while plant regenerated from apical cutting
will only have one stem, and thus may require less planting space.
Materials and Methods
An experiment has been undertaken in screen house located in Sembalun
Timba Gading Village, Sembalun District, East Lombok from March to July 2014.
The experiments comprised of two stages: cutting stage and production of seed tuber
from the cutting. The first stage of experiment was set according to Completely
Randomized Design comprised of 3 different concentration of IAA (1, 3 and 5 ppm).
The second stage of experiment was set according to Factorial Completely
Randomized Design , with two factors: IAA concentration (1, 3 and 5 ppm) and
planting space (15 cm x 15 cm; 20 cm x 20 cm; and 25 cm x 25 cm). All treatments
were made in triplicates.
Apical stem cuttings (3 nodes length) were made from 3 weeks-old G0 plants,
and the base of cuttings dipped IAA solution (at concentration 1, 3 or 5 ppm) for 30
minutes, Cuttings were planted to seeding trays contained mixtures of coco peat and
rice paddy charoal (3 : 1). The cuttings were maintained under shading with regular
nutrient watering with hydrophynic nutrients at concentration as suggested by the
supplier (PT Amris Hidroponic, Bogor). Cutting growth were observed after twoweeks of planting, and cuttings were then transplanted onto experimental plot (80 cm
x 200 cm) containing media mixture as described previously, and planted at different
planting space as appropriate. The hydroponic nutrients as previously decribed were
given twice a day, at 9 am and 3 pm, by automatic watering system. The plants were
also sprayed regularly with insecticide and fungicide, and media was added to cover
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the rood zone at 4 and 8 weeks after transplanting. The watering and insecticide
application was stopped 10 days before harvesting.

Results and Discussion.
Growth of Apical Cuttings at Different IAA Concentration
IAA concentration influenced growth of the apical stem cuttings by
inlfuencing the number of roots and length of shoot, but it hadno significant effect to
number of root. The best treatment was 1 ppm IAA, resulted in the longest root and
taller plants with the same number of roots for all treatments (Table 1). All cuttings
(1,500 apical cuttings) made in this experiments were rooted succesfully, with
number of roots per cutting ranging between 9,4 sampai to 10,6.
Table 1. Length of root, number of roots and length of shoot on apical stem
cuttings following treatment with different concentrations of IAA.
Length of root (cm) Number of root

Cutting
(cm)

1 ppm

18.6 b*

10.6

11.2 ab

3 ppm

12.1 a

10.2

9. 5 a

5 ppm

12.2 a

9.4

12. 6 b

HSD 5 %

3.34

-

1.52

IAA Concentration

heigh

*) Values at the same column followed by the same letter/s are not significantly
different according to HSD analyses at 5% confidence level
Growth of Apical Cuttings at Different IAA Concentration and Spacing
In general, IAA concentration and planting space had no significant effect on
growth and yield of individual G0 cutting, except that planting space influenced plant
height at 3 weeks after transplanting while IAA concentration resulted on different
leaf areas at 9 weeks after planting. Taller plant was obtained in lesser planting space
(15 cm x 15 cm), and wider leaf area was obtained in cutting treated with 1 ppm IAA
(Table 2). In addition, there was also no interaction between the two tretaments on
growth and yield of the individual apical cuttings (Table 2 and 3). Each cutting
treated with any IAA concentration and planting space produced 3.1 to 3.6 tubers of
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27 to 32 g/tuber (considered large size for G1 tuber) (Table 3). However, planting
space altered total yield of G1 tubers per plot. Different planting spaces gave different
number of plant per plot. Lesser planting space resulted in higher number of plant per
plot, and thus the highest total yield of G1 tuber was obtained in planting space of 15
cm x 15 cm (Table 3).
Tabel 2.Height, number of leaf and leaf areas of apical cutting at 3,6 and 9 weeks
after transplanting following treatments with dfferent IAA concentrationas
and planting space.
Treament
s

Cutting Height (cm)

Leaf area (cm2)

Number of leaves

3 wap

6 wap

9 wap

3 wap

6 wap

9 wap

3 wap

6 wap

9 wap

25,6

27,9

60,7

10,6

36,3

43,0

58,42

67,61

63,0 ab

27,0

27,9

58.7

11,1

37,6

43,8

63,64

66,51

58,2 b

26,9

27,5

58.7

10,6

38,0

42,8

64,24

68.50

65,3 a

HSD 5%

-

-

-

-

-

-

-

-

5,05

Planting
space 15
cm x15
cm

28,4 a

26,6

58.6

10,7

37,4

43,9

58,1

64,2

58,8

Planting
space 20
cm x 20
cm

27,4 ab

27,5

58.8

10,5

38,5

43,9

63,1

68,5

65,2

Planting
space 25
cm x25
cm

23,7 b

29,4

60,8

11,2

36,1

41,8

64,1

69,9

62,5

HSD 5%

3,8

-

-

-

-

-

-

-

-

IAA
ppm

1

IAA
ppm

3

IAA
ppm

5

*) Values at the same column followed by the same letter/s are not significantly
different according to HSD
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Table 3. Yield of individual cutting (number of tuber per cutting, fresh weight of
tuber per plant, dry weight of tuber per plant, fresh weight of each tuber)
and total yield per plot at different IAA concentrations and planting spaces.

Treatments

Number
of tuber
per
cutting

Fresh
weight of
tuber per
cutting (g)

Dry
weight of
tuber per
cutting (g)

Fresh
weight of
individual
tuber (g)

Fresh
weight of
tuber per
plot (g)

IAA 1 ppm

3,3

86,1

13,2

27,7

4329,7

IAA 3 ppm

3,5

94,5

13,4

27,5

4256,9

IAA 5 ppm

3,2

91,7

13,9

29,3

4209,4

HSD 5%

-

-

-

-

-

Planting space 15 cm
3,1
x15 cm

77,9

11,2 b

25,7

5841,7 a

Planting spase 20 cm
3,6
x20 cm

93,1

13,6 ab

26,7

4095,9 b

Planting space 25 cm x
3,4
25 cm

101,3

15,6 a

32,1

28584 b

-

3,42

-

1152,31

BNJ 5%

-

*) Values at the same column followed by the same letter/s are not significantly
different according to HSD
Overall, the results showed that apical cuttings offered reliable method for the
fast propagation of G0 plant, and thus enhanced yield of G1 tubers of each G0 tuber.
Conclusion and Recommedation.
Apical stem cutting can be used as a fast method to propagate G0 plant and
increase the production of G1 tuber. Growth of the apical cutting was influenced by
IAA concentration, and the best IAA concentration for apical stem cutting of G0 plant
of potato was 1 ppm. Different IAA and planting space had similar effect on growth
and individual yield of apical cutting, however the highest total yield per plot was
obtained in the narrowest planting space of 15 cm x 15 cm.
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Abstract
Wood demand in Indonesia has been increased in the last decades. One of the
efforts to fulfill the demand was to develop Jabon community forest in Mempawah
sub district. The objective of the study was to determine the motivations and socioeconomic characteristics of the farmer who grow Jabon community forest in
Mempawah sub district. Survey method was used to collect data for 30 respondents
which were selected by purposive sampling. Descriptive analyses was done to
explore the farmer motivation. The study demonstrates that economic motive is still
dominating the reasons of farmers in developing Jabon community forest. Because
Jabon has higher demand compare to other species, such as Sengon. Socio-economic
characteristics of farmer include age, education, main job, side job, number of
family, land holding, and income per month have contribution for farmer motivation
to developed Jabon community forest management.
Key words : motivation, socio-economic characteristics, community forest
management

1. Introduction
Timber plant developed by people on their land is expected to be the
alternative in fulfilling the needs of wood materials, both for industrial and
household scale.Alig, et al., (2003) stated that the increase of population will
increase the need for wood raw materials; however on the other hand the availability
of land for planting has become narrower due to the development of housing and
other infrastructures. With supply of raw materials from land belonging to
community, it is expected that the different between the target and the actual
availability of wood raw materials can be minimized (Effendi, 2012).
The motivation of people in growing timber plants is a contributing factor to
grow woody plants in land owned. The motivation is various for each area and
influenced by socio-economic condition. People in the area of Claveria, Mindanao –
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Philippines grow timber plants on their own land to earn income, to save for future
and to protect land and air (Magcale-Macandog, et al., 2006).Bengston, et al., (2008)
explained that the motivation of forest farmers in the United States of America in
developing forestry plants on land owned is because of the value of environment,
recreation function, investment or income, the value of which cannot be calculated
(heritage, love of the land, spiritual value, etc.) as well as the value of the quality of
life (environment feels more comfortable with trees).
The objective of the study was to determine the motivations and socioeconomic characteristics of the farmer who grow Jabon community forest in
Mempawah sub- District.
2. Methodology
The research was conducted in Mempawah sub-District from April to Mei
2015. Nusapati Village was choosen by purposive sampling because the farmers in
this village have been planting the wood plant, especially Jabon.
Survey method was used to collect data for 30 respondents which were
selected by purposive sampling. Field observation and interview with questionare
were main methods on data collection process. Descriptive analyses was done to
explore the farmer socio-economic characteristics and farmer motivation.
3. Result and Discussion
3.1. Socio-economic characteristics of farmer
Socio-economic characteristic of the respondents included age, formal
education, non-formal education, the ownership of HR land, income per month,
health, acreage of land, length of stay and social status (Table 1). Age is categorized
into 3 groups; the low category with age less than 30 years old, medium category
with the age between 30 and 50 years old, and the high category with the age above
50 years old. In this study the medium category of the age dominated more with
percentage of 50%, while the rest 40% is from the high category and 10% is the low
category. Age range between 30 to 50 years old is productive age for those who have
sufficient motivation to pursue their land by growing timber plants such as Jabon.
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People in this productive age are still eager to seek new information in developing
their own forest is order to be more productive and can add revenue for family. This
condition occurs since people in productive age are still able to move to the
maximum, high-spirited and creative to find a variety of businessesthat can provide
revenues in order to meet the needs of their families (Sidu, 2006). Meanwhile,
farmers by the age of 50 years old and older still also have motivation of growing
Jabon. This is because the culture of growing timber plants is one of the heritages of
their ancestors. Previously they have experienced the benefits of timber plants grown
by their ancestors so at the moment they would like to maintain the culture of
growing timber plants and pass it on to their children and grandchildren.
Level of formal education is one of the parameter of a person’s ability to
identify, formulate and solve the problems encountered. The majority of farmers
(43.33%) have a level of education in the medium category which are Junior High
School graduates, 30% of the farmers have a low category of education (did not go to
school – elementary school graduates) and 26.67% of the farmers have high level of
education. Level of education is expected to influence mastery of innovation and
technological community in cultivating timber plants (Sukirno, 2007). The higher the
level of education the more it influence the ability and quality of work. Result of
observation indicates that appropriate silvicultural system has not been conducted in
planting Jabon wherein spacing is very tight so that it influences the growth of Jabon.
Non-formal education was obtained by farmers from various trainings,
courses or technical guidance has been followed. Most of farmer respondents
(93.33%) are in the low category of non-formal education; they never attended any
training. Only 6.67% of the respondents had attended non-formal education in high
category. Knowledge and information gained from non-formal education are able to
change the mindset and decision-making in the society. According to Hardjanto
(2002) skills, abilities, knowledge and attitudes are parts of human social capital that
play important roles in economic development. It needs efforts to encourage the
increase of knowledge and basic skills of community such as mentoring activities,
training, courses or technical guidance.
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Table 1. The characteristics of respondents
No.
Respondents
Category
Frequency
Characteristics
1.
Low
3
Age
Medium
15
High
12
Amount
30
2
Low
9
Formal Education
Medium
13
High
8
Amount
30
3
Low
28
Non-formal
Medium
0
Education
High
2
Amount
30
4
Low
7
Income
Medium
6
High
17
Amount
30
5
Low
6
Health
Medium
2
High
22
Amount
30
6
Low
3
Acreage of
Medium
14
Cultivated Area
High
13
Amount
30
7
Low
5
Ownership of HR
Medium
19
Land
High
6
Amount
30
8
Low
1
Length of Stay
Medium
3
High
26
Amount
30
9
Low
7
Social Status
Medium
23
High
0
Amount
30
Source : Data, 2015

Percentage
10
50
40
100
30
43,33
26,67
100
93,33
0
6,67
100
23,33
20
56,67
100
20
6,67
73,33
100
10
46,67
43,33
100
16,67
63,33
20
100
3,33
10
86,67
100
23,33
76,67
0
100
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Level of income per month of most respondents (56.67%) are high that the
range is above Rp 1.000.000,- per month, 20% of middle-income (Rp 500.000,- – Rp
1.000.000,-) and 23.33% of low income (<Rp 500.000,-). The revenue is earned from
farming and other side jobs. Based on the calculation of the income, most of the
farmers are still classified as subsistence farmers although most of them are in high
category. The results gained are likely to meet their daily needs.

To farmers,

revenues from public forest is still incidental. Subsistence farmers have the habit to
prioritize the adequacy of their own consumption needs, which commonly called the
ethics of subsistence The necessity to fulfill the subsistence needs of the family is
above everything, even often forcing them to sell at any price (Scott, 1983).
Most respondents (73.33%) have a high level of health; they never get ill or
only had minor diseases less than 3 times a year. The level of health is one of
indicators of productivity. Poor health lowers the level of economic due to the lack of
working hours and their impacts on the marginal productivity (Hardjanto, 2002).
Adequate health will encourage people to participate in activities that have positive
value to people’s life including in the development of public forests.
46.67% of the acreage and status of cultivated land belonged to respondents
are included in medium category (0.3 – 1 hectare), 43.33% are included in high
category (>1 hectare) and the rest 10% are included in low category (<0.3 hectare).
Land is one of important factors in the process of agriculture. People who own small
land usually do something that will definitely succeed. Growing timber plants takes a
relatively long time, so the result cannot be confirmed. According to it, the
development of public forests on land owned requires a wide area because people
with small area will be more concerned with primary needs than other needs.
86.67% of respondents have been living in Nusapati Village more than 10
years, meaning that they are included in high category. Meanwhile, 10% of them are
included in medium category (5-10 years) and 3.33% of them are in low category (<
3 years). Most respondents were the original inhabitants. It is a positive contribution
to the development of public forests because society is not only a group of people
physically living together in a certain period of time but there is also a spirit that
strengthens the collective life (Pranadji, 2006).
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Social status shows the level of public recognition to individual concerned in
the society. 76.67% of social status of the respondents is medium category; they are
common people/have revenue/the acreage of land between the average and or
community

leaders/customary

leaders/religious

leaders/low-level

government

employees. 23.33% of social status of the respondents is low category; they are poor
people/have under average income or have small land and or not community
leaders/customary leaders/religious leaders/government employees. Social status of
the farmers is influenced by internal and external factors of theirs. To maintain social
integrity people are obliged to act in accordance with their social status since the
value of harmony, togetherness and balance in social structure is useful for the life
sustainability (Lawang, 2005).
3.2. Farmer motivation
Farmers express various motivations behind their developing Jabon
community forest (Figure 1). Those motivations can be grouped into 3 (three)
categories namely economic motivation, social motivation and environmental
motivation.

social

economic

environment

Farmer
Motivation

Figure 1. Farmers’ motivation for Jabon community forest
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The main factor that motivates people in developing Jabon community
forest is economic motivation. Jabon is chosen because it has a promising market.
The market is already available, that is why the farmers want to grow it. Seeing the
success of other farmers who have managed to earn income from growing Jabon
makes the farmers convinced that Jabon will provide income for their families. With
a relatively short cycle time (5-6 years) Jabon has become a choice to be grown in
their forests. The cycle that is relatively short and predictable is the future saving for
the farmers which they can utilize for specific needs. Among others, for the school
needs of their children, can be a saving for pilgrimage and also for the wedding
expenses of their children. Jabon wood can also be a reserve for the raw materials of
the construction of houses, both for the farmers’ own home or for their families.
In addition to economic motivation, social motivation also becomes one of
the motivations encouraging the farmers to grow Jabon. The wood is believed to
have a promising economic value if they can lengthen the cycle time. This implicates
the land ownership of the farmers. The more land of wooden community forests they
have the higher the social status of the farmers in the society. In addition, growing
timber plants that have economic values is also a legacy from the ancestors that
needs to be maintained. When they are able to maintain the culture of growing timber
plants, it means they can pass on the culture to the next generation.
Motivation to preserve the environment has also encouraged the farmers to
develop Jabon community forest. They recognize and declare the existence of timber
plants is to keep the environment calm and has clean, fresh air. Farmers of Nusapati
Village have experienced the different with the existence of timber plants in their
village than in surrounding villages that have been converted into homogenous
plantation (case: palm oil plantation). Farmers believe that trees can be greening the
environment and can also produce clean, healthy air. It means that in addition to
socio-economic benefit, environmental service benefit can also be gained in the form
of clean air. This is consistent with the statement from Karppinen (1998) which
revealed that in addition to economic motivation, the function of environmental
service is also a factor that encourages people to develop forestry plants on the land
they owned. In addition, the trees planted on land belonging to community become
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places to live for various kinds of animals particularly for various species of birds.
This condition supports the statement from Bengstenet al., (2008) stating that
providing a place to live for wildlife is one of the reasons why farmers in America
plant trees on their land.
4. Conclusion and Implications
The motivation of farmers in developing Jabon community forest on land
owned can be categorized into economic motivation, social motivation and
environmental motivation. Economic motivation dominates the reasons of Nusapati
farmers in developing Jabon community forest. The farmers grow Jabon to earn
income, savings for the future and to reserve raw materials. Socio-economic
characteristic of the farmers is also influential in selecting Jabon as community forest
plant. The farmers who largely are productive age and have subsistence income have
high enough motivation to cultivate their lands with timber plants in the form
ofJabon. People in this productive age are still eager to seek for new information in
developing their own forest so that they can produce more and add some income for
their families.
Selecting appropriate plants with environmental condition both physically
and socially determines the success of community forest development on land
owned. When a promising commodity is about to be developed by agents of
development, it is necessary to support them on an ongoing basis. The development
of community forest is already supposed to be based on the needs of the farmers
working on it, in order to ensurethe sustainability of the work done. No more
equating all policies at all locations, but based on the local physical and social
characteristics.
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Abstract
The use of biological agens in living cells often results controlling to crop
disease less consistent compared with the use of bioactive compounds produced the
biological agens. This research aims to (i) extract the antifungal bioactive
compounds produced bacterial isolate Ralstonia pickettii TT 47 (TT47) and (ii) its
effect on the rice sheath blight pathogen Rhizoctonia solani (Rs). Extraction of
bioactive compounds performed using butanol, ethyl acetate, hexane, and chloroform
solvent. In addition, the preparation of bioactive compounds was also done using
freeze-dried technique. Each extract tested its effectiveness to suppress the Rs fungal
growth. Selected extracts tested its phythotoxicity and concentration to suppress the
Rs fungal growth using a completely randomized design. The results showed that
antifungal bioactive compounds produced bacterial isolate TT47 were successfully
extracted using buthanol and hexane solution. Hexane-extract of TT47 bacterial
isolate was not phythotoxic against the rice seed. Difference of freeze-dried culture
filtrate concentration and hexane extracts from TT47 bacterial isolates result
inhibition of Rs fungal growth which vary with the highest percentage of inhibition
shown by treatment hexane-extract of TT47 bacterial isolate, namely 86.3%.
Keywords: Antifungal compound, Ralstonia pickettii TT47, Rhizoctonia solani, the
rice sheath blight.

1. Introduction
Sheath blight disease caused by Rhizoctonia solani Kühn is one of the most
destructive rice diseases and causes significant economic losess in rice yield
worldwide. Disease epidemics often are favored by intensive production practices
that include: deployment of semidwarf rice cultivars, use of hight nitrogen input, and
high seeding rates that encourage lush canopy growth. The pathogen usually infect at
the base of the stem of plant that causes irregular spots with

large in size. Some

spots can be fused to the entire stem or plant resulting crop die (Lee and Rush 1983).
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Pathogen has many host plants (Gangopadyay and Chakrabarti 1982), can infect new
varieties (Rustam 2012), and can survive in the form of mycelium and sclerotia so it
is quite difficult to control.
Syntetic fungicides for controling the plant diseases caused pathogenic fungi
are available in the pesticide markets. For examples, fungicides such as
hexaconazole, carbendazim, difenoconazole, and propiconazole can be used to
control rice sheath blight pathogen, but the constantly use of the fungicides is
negative impact on the environment. There for, efforts to get a kind fungicide with
residues decompose relatively easy and safe for the environment needs to be done,
for examples the antifungi compounds produced by the antagonistic bacteria.
The use of microorganisms or their secretion to prevent and control the plant
disease, is one of eco-friendly biocontrol technologies, normally safe, and may
provide long-term protection to the crop. Biocontrol can be done by using culture
biological agents or antimicrobial compounds contained in the secondary metabolites
(Han et al. 2005) but the use of biological agents in the form of cultured living cells
often protection results on plant diseases are less consistent (Mew et al. 2004)
compared with the use of antimicrobial compounds produced the microbe. Recently
been found to R. pickettii TT47 which is antagonistic to R. solani (Rustam et al. 2012
but the rule of R. pickettii TT47 reported still limited as bioremediation agents and
degrade some toxic compounds (Ryan et al. 2007; Elango et al. 2006). Study about
extraction of bioactive compounds produced by R. pickettii TT47 and its role to
control the rice sheath blight disease has not been done and reported. The research
aims get a bioactive compounds extract produced by isolates of R. pickettii TT47
isolate and its effect on R. solani that causes the rice sheath blight disease.

2. Methodology
2.1 Extraction and Test of Bioactive Compounds Activity
Ralstonia pickettii TT47 isolate was cultured in 2 L Erlenmeyer flasks
containing 0.5 L Luria Broth (LB) medium. The preparation was incubated in the
shaking incubator (150 rpm) for 4 days at room temperature. After that, antifungal
bioactive compounds produced by extracted from the bacterial culture using butanol,
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ethyl acetate, hexane, and chloroform, with the solvent ratio and bacterial cultured
was 1:1 (v / v). Each extraction was evaporated to obtain the crude (antifungal
bioactive compounds extract) (Fig. 1).

Figure 1. R. pickettii TT47 isolate (left), crude of exctrated bioactive compounds
(centre), and crude of freeze dried (right)
To determine the type of solvent that can dissolve the bioactive compounds
produced the R. pickettii TT47 isolates, each solvent extract suspended in 5%
acetone. Antifungal activity test carried out on R. solani using diffusion plate disc
method (Manoharan et al. 2003). About 10 ml of the suspension was dripped into the
sterile piece of filter paper (Ø 0.5 cm) and then allowed to dry. For comparison was a
piece of filter paper soaked with acetone. Pieces of R. solani mycelium (Ø 0.5 cm)
placed at centre of PDA medium containing the ampicillin antibiotic and then filter
paper that had been contaminated with bioactive compounds suspension placed at
around it with the same distance. Testing was repeated three times. The preparation
was incubated at room temperature until see a clear zone that was formed around the
filter paper. Antifungal activity was indicated by the existence of clear zone.
2.2 Preparation of Freeze Dried Bioactive Compounds
Ralstonia pickettii TT47 isolate was cultured in flask containing 500 ml LB
medium. The flask was incubated in the incubator for 84 hours, and then pasteurized.
Pasteurization objective is to reduce population of bacterial cells but not to damage
the antifungal bioactive compounds in the culture medium. Pasteurization was
carried out in 60°C water bath for 30 minutes, then dried using the freeze dryer (Fig.
1).
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2.3 Phythotoxicity test
Phythotoxicity test was intended to determine the effect of R. pickettii TT47
extracts on seed germination and seedling growth of rice. Testing was done by
soaking the rice seed in the 0.5% bacterial isolate extract for 24 hours. For
comparison, the rice seeds soaked in sterile water. A total of 20 the rice seeds that
have been soaked transferred into the Petri dish that has been lined with moist filter
paper. Each treatment was repeated three times. The rice seed germination was
observed after 2 days of incubation while the root and stem length was observed after
5 days of incubation.
2.4 Bioactive Compounds Concentration Testing
Bioactive compounds in the form of freeze-dried and selected extracts were
tested its efficacy against the growth of R. solani. Filtrate of freeze dried was
prepared at concentrations of 0.5, 0.1, and 0.05% with solvent of distilled water
while the selected extracts prepared at a concentration of 0.5%. For control was used
a hexaconazole fungicide.
The efficacy test was used the medium poisoning method. One ml of the
preparation put into a Petri dish and then added 9 ml of PDA medium (± 45 °C)
containing 0.05 mg/ml ampicillin antibiotic. Preparations was shaken until evenly
mixed, then allowed freezing. A 0,5 cm pieces of R. solani culture was placed in the
center of the Petri dish. The preparations were incubated at room temperature then
the inhibition of R. solani growth observed when the fungal mycelium in the control
were reach the edge of Petri dish.
3. Results and Discussion
3.1 Bioactive Compounds Activity
The test results of anti fungal activity of bioactive compounds produced by R.
pickettii TT47 isolate againts R. solani growth showed that they were successfully
extracted using butanol and hexane solvent (Table 1). The butanol and hexana extract
suppressed the mycelium growth of R. solani. This indicates that the extracts of the
bacterial isolate contain anti fungal compounds. These results also indicate that the
compounds contained in the isolate culture composed by polar molecules as polar
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solvents such as butanol only able to dissolve polar molecules, and non non polar
solvent such as hexane only able to to to dissolve non polar molecules.
Table 1. Antifungal activity of bioactive compounds extract from R. pickettii
TT47 isolate each organic solvent on the growth of R. solani
Solvent*
Isolates
Butanol

Ethyl acetate

Hexane

Chloroform

R. pickettii TT47

+

-

++

tu

Control

-

-

-

-

+ = suppress on R. solani growth, ++ = more suppress on R. solani growth - = no
suppression on R. solani growth, tu = not tested.
Therefore the antifungal compounds from R. pickettii TT47 cultured able to
extracted using butanol and hexane solvent but the activity level of hexane exctract is
better than that butanol exctract (Table 1). Addition, extraction process using hexane
solvent is easier than that using butanol solvent because hexane solvent is easier in
its evaporation process.
3.2 Phytotoxicity test
Treatment of hexane-R. picketti TT47 exctract on rice seed germination
provide not significantly different from controls . The extract does not inhibit the
growth of root length and stem length of rice seedling. The hexane extract is
significantly increase the stems long of rice seedling compared to controls (Table 2).
This means that the extract of the bacterial isolates are not phytotoxic to the rice seed
is otherwise promote growth of rice seed. According to Dey et al. (2004) that
microbial antagonists can produce bioactive compounds that are promoting the
growth of plants.
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Table 2. Germination, root length, and stem length of the rice seedlings after the
rice seed treated with bioactive compounds extract from R. pickettii
TT47 isolate
Extract/
Treatment

Germination
(%)

Root length
(cm)

Stem length
(cm)

Hexane-TT47

95.0 a

2,8 b

3.7 a

Without extract

91.7 a

2,7 b

3,1 b

Values in the same column followed with the same letters were not significantly
different at p<0.05

3.3 Bioactive Compounds Concentration Test
The results showed that the highest inhibition of R. solani growth showed by
0,5% hexane-extract (86,3 %), while the freeze-dried filtrate with the same
concentration level is only able to inhibit the growth of R. solani nearly 49,6%
(Table 3). Inhibition of the growth of R. solani is closely related to antifungal
metabolites produced by R. pickettii TT47 isolate.
These results are similar to those Arora et al. (2007) and Chebotar et al.
(2009) that the inhibition of growth of R. solani can be caused by metabolite
compounds produced by microbial antagonists. Antifungal metabolites produced R.
pickettii TT47 isolate might damage the cohesiveness of the structure of fungal cell
walls are generally composed of chitins, glucans, and other polymers (Adam. 2004)
so interfere the fungal growth. According to Ryan et al. (2007) and Elango et al.
(2006) that R. pickettii TT47 was one of bioremediation agents and able to degrade
some toxic compounds.
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Table 3. Antifungal effect of the bioactive compounds concentration of R.
pickettii TT47 isolate on the growth of R. solani
Concentration
(%)
0.5

Growth inhibition to
R. solani (%)
49,6 c

0.1

31,5 d

0.05

26,3 e

Ethyl acetate-extract

0.5

86,3 a

Hexaconazole fungicide

0.1

77.1 b

Source of bioactive compounds

Freeze dried

Values in the same column followed with the same letters were not significantly
different at p<0.05

4. Conclusions
Antifungal bioactive compounds in liquid culture of R. pickettii TT47 isolate
were successfully extracted using hexane and butanol solvent. Hexane R. pickettii
TT47 exctract is not fitotoksik against rice seed. Difference of freeze-dried culture
filtrate concentration and hexane-extract from cultured of R. pickettii TT47 result
inhibition of R. solani growth which vary with the highest percentage of inhibition
shown by treatment hexane-extract of R. pickettii TT47, that is 86.3%.
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Abstract
This study aims to determine the number and intensity of coconut plants
attacked by the coconut beetle. The study was conducted in the smallholder's
coconut in three districts, Indragiri Hilir Regency, Riau province, since February to
October 2014. The study used a survey method, with a purposive sample areas
determined. The results showed that there had been outbreaks of coconut beetles with
area attack reaches 1241,5 ha. Infected coconut plants located mainly along the
border of oil palm plantations are replanted. Level attack has a tendency that the
smallholder’s coconut adjacent or directly adjacent to the area of oil palm plantations
are replanted occure more severe attack level. Number of infected plants within a
radius of 200 m from the replanted areas reaches 36.345 coconut plants, with the
level of severe and middle attack were respectively 33.102 and 3.243 coconut plants.
Number of infected plants over a radius of 200 m from the replanted areas reaches
14.074 plants, with the level of severe and middle attack were respectively 10.270
and 3.809 plants. The beetles that attack coconut plants are Oryctes rhinoceros (L.).
Keywords: The coconut rhinoceros beetle, Oryctes rhinoceros, Indragiri Hilir
Regency

1.

Introduction
Coconut plantations can be found in almost all parts of Indonesia. Nationally,

the total area planted coconut in 2014 approximately 3.7873 million ha, with the
widest distribution of coconut plantation located in Riau Province, which is about
13.8% or 525 785 ha (BPS, 2015). In Riau province, the majority (82.2%) of coconut
cultivation are in Indragiri Hilir which is dominated by smallholder coconut (BPS
Indragiri Hilir, 2014).
The region Indragiri Hilir, the coconut plant cultivated most dominant. Total
area planted the coconut in 2014 recorded 429.110 ha, which consists of local and
hybrid coconut, respectively 391.745 ha and 37.365 ha. Characteristics of the
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coconut plantations in the region Indragiri Hilir, such as: coconut cultivated widely
and evenly spread almost throughout the districts; coconut cultivated in peatlands,
agroecosystem tidal, “trio tata air” irrigation system (embankments, trenches, door
valve); and already has some downstream processing industries of coconut (Dinas
Perkebunan Kabupaten Indragiri Hilir, 2014).
During last 5 years, a decline in coconut production by 12.8% in the province
of Riau, which is dropped from 543,50 thousand tons in 2009 to 473,82 thousand
tons in 2013 (BPS, 2014). Pests attack, particularly the coconut beetle is one of the
causes of declining the coconut production and the planting area. Therefore in this
study simply informed about coconut beetle and the damage inflicted on the
smallholder’s coconut plantation in Indragiri Hilir Regency.

2.

Methodology
The study was conducted in coconut production centers, namely in the area of

Indragiri Hilir (Figure 1). The experiment was conducted from February - October
2014.

Figure 1. Map of study sites in Indragiri Hilir Regenc
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The study used a survey method, which is carried out on 3 samples of the
District (District of Enok, Keritang, and Reteh). The selection of district of the
sample set purposively by its location directly adjacent to the oil palm plantation area
is being replanted. Primary data were collected through interviews and direct
observations to coconut plantations, while the secondary data obtained from
government service the local area.
Radius of observation of beetle infected plants are divided into two, namely a
radius greater than 200 m and a radius less than or equal to 200 m of oil palm
plantations are being rejuvenated. The level of attack by coconut beetle grouped into
3 (three), that is mild, moderate and severe. Determination of the attack categories
based on the number of damaged leaf midrib compared to the total number of leaf
midrib on the coconut plant. Mild attack level = attacked leaf midrib 0-25%;
Moderate = attacked leaf midrib 26-50%; and severe = attacked leaf midrib 51-100%
or plant shoots damaged/dead.
The primary data obtained through interviews and direct observations in the
field and other related secondary data were tabulated and analyzed quantitatively and
descriptively simple.
3.

Results and Discussion

3.1 Coconut farming Characteristics
Coconut is the most dominant commodities cultivated by smallholders in the
region Indragiri Hilir (Table 1). There are two kinds of type coconut cultivated,
namely the local and hybrids coconut. However, nearly 80% coconut planting
conditions currently include categories broken up old plant, with plant age over 30
years. The smallholders generally want the old coconut plants damaged replanted by
oil palm. As a result, the oil palm plant is the second largest plantation crops are
cultivated by farmers (18.4%).
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Table 1. The area of plantation crops in Indargiri Hilir Regency, 2014.
No
Crops
Area (ha)
1. Local coconut
391.745
2. Oil palm
109.046
3. Hybrids coconut
37.365
4. Sago
17.890
5. Areca nut
16.403
6. Nipah
13.128
7. Rubber
5.446
8. Kakao
1.920
9. Coffe
1.247
10. Gambier
12
Source: Dinas Perkebunan Kabupaten Indragiri Hilir (2014)

Percentage (%)
65,9
18,4
6,3
3,0
2,8
2,2
0,9
0,3
0,2
0,002

Table 2. Distribution of coconut plantation in Indargiri Hilir Regency, 2014
Local coconut
Hybrids coconut
(crops)
(crops)
1. Batang Tuaka
24.391
487
2. Concong
16.675
3. Enok
44.118
492
4. Gaung Anak Serka
15.381
2
5. Gaung
28.956
6. Kateman
37.689
7. Kempas
6.100
4.001
8. Keritang
26.968
345
9. Pulau Burung
10.879
10.109
10. Reteh
24.993
129
11. Teluk Belengkong
3.524
8.107
12. Tempuling
10.159
3.156
13. Kemuning
19
2
14. Mandah
55.216
230
15. Pelangiran
15.730
7.129
16. Sungai Batang
14.052
20
17. Tanah Merah
20.948
807
18. Tembilahan Hulu
3.645
949
19. Tembilahan
9.082
367
20. Kuala Indargiri
25.720
1.035
TOTAL
391.745
37.365
Source: Dinas Perkebunan Kabupaten Indragiri Hilir (2014
No

District

Total
(crops)
24.878
16.675
44.610
15.383
28.956
37.689
10.101
27.313
20.988
25.122
11.631
13.315
21
55.446
22.859
14.072
21.755
4.594
9.449
26.755
429.110
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Coconut farming in Indragiri Hilir has some special characteristics, including:
(i) coconut evenly cultivated almost in all districts, (ii) coconut plantation is
dominated by smallholder’s coconut, (iii) relatively old age of the plant, (iv) agroecosystem of plantations area have tidal swam with peat soil types, (v) coconut crop
fertilization is rarely done, (vi) coconut productivity is relatively low, and (vii) the
results of coconut plantations are generally sold in the coconuts or processed into
semi-finished products such as copra. In Table 2 is presented the spread of coconut
plantations in Indragiri Hilir Regency.
3.2 The Coconut Beetles Attack
Based on observation of the smallholder’s coconut area immediately adjacent
to the oil palm plantation area is being replanted, which is included in the District of
Enok, Keritang, and Reteh, it is known that there has been an explosion of the
coconut beetle attack. The area of the smallholder’s coconut are attacked by the
coconut beetles reached 1241,5 ha or approximately 51.257 coconut plants with
moderate to severe categories of attacks. If the note further on infected plants, it can
be estimated that the coconut beetle attack has lasted long enough. This can be seen
on the symptoms that have been further attacks, with many coconut plants collapsed
and dead (Figure 2, number 2). Observation of the young oil palm plants, namely
plant rejuvenation results turned out to the coconut beetles also attack the oil palm
plantations. It is parallel to the information of the ASCC CNR (2005), Mahmud
(1989), and Jackson & Klein (2006) that coconut and palm oil are the major types of
plants attacked by palm beetles. The smallholders control the coconut beetles using
systemic insecticides applied to the plant shoots. This control is quite effective, many
beetle imago falling around a clump of coconut plant (Figure 2, number 3).
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Table 3. The levels of attack and the number of plants attacked by coconut beetle in
Indragiri Hilir Regency
Distance from the oil palm
plantation area is being
rejuvenated
≤ 200 m

> 200 m

The attack levels

the number of plants
attacked

Severe
Moderate
Mild
Severe
Moderate
Mild

33.102
3.243
Not counted
10.270
3.809
Not counted

Figure 2. The smallholder’s coconut attacked by the coconut beetles (1),
symptom on shoots of coconut plant (2), and imago of the beetles (3).
The coconut beetle attack symptoms are very distinctive. In the affected
leaves appears as V-shaped cut in the fronds or holes through the midrib. In severe
infected plants look midrib broken and whole leaf midrib dead. According to Zelazny
(1979) that initially beetles attack the growing point (shoots) the plants so that when
plant leaves open looks the cut / V-shaped cutouts. In severe attack shoots of plants
to die, crops fail to produce, and eventually the whole plant becomes dead.
Based on Table 3 and Figure 2 as well as the observation on infected coconut
by the coconut beetle seen that the amount of heavy coconut plant attacked primarily
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occurs in smallholder’s coconut located along the border of oil palm plantations are
being replanted. The level of attack by beetles have a tendency that smallholder’s
coconut adjacent or directly adjacent to the area replanted by oil palm plantations
suffered a more severe attack rate. The number of plants with a mild attack rate more
in line with the smallholder’s coconut distances from the area of the oil palm
replanting. It can be concluded that the occurrence of outbreaks of the coconut
beetles in the smallholder’s coconut that were around the area of the replated oil
palm likely triggered by the re-planting activity with a wide area on the oil palm
plantations. Re-planting activity in the area of palm oil led to insects and pests,
including coconut beetle that are on oil palm plantations will move on around him,
including the smallholder’s coconut.
4. Conclusions
Based on the results of this study concluded that:
1.

There has been an explosion of the coconut beetle (Oryctes rhinoceros) on the
smallholder’s coconut in Indragiri Hilir Regency, with an area of 1241,5 ha
infected plants, or the number of heavily infected plants reached 43 372 plants.

2.

The type of beetle pests that attack the smallholder coconut plantations in
Indragiri Hilir Regency, Riau Province is Oryctes rhinoceros (L.).

3.

It is widely believed that the coconut beetle outbreaks in Indragiri Hilir
Regency triggered by the re-planting activity in oil palm plantations are located
around the smallholder’s coconut.
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Abstract
The purpose of this study was to evaluate the technical and application
performance solar pv and wind turbine hybrid system. There are two types of hybrid
system of solar PV and wind turbines are installed, namely; capacity of 330 watt and
a capacity of 400 watts.Collecting data for input and output of solar and wind energy,
solar energy contribution of data, and wind for 3 days in a row interval in hours.
Wind energy potential analysis and analysis of input - output energy to contribute
energy and construction planning the necessary energy. A trial was made to operate
ICT equipment, mobile phone charging and for supplying rechargeable lamp. The
results obtained from this study, is wind speed which can rotate the propeller has
surface wind 2.3 m / sec. Wind speed which can rotate propeller below the value that
is up to 1.2 m / sec. The real potential of the system for three days at 1484.70 up to
7770.53 W, and still has the potential to be utilized instanously use is average,
244.52W up to 365.54 W. Sun intensity and wind speed, is normal to less, the
contribution of wind energy to the hybrid system is 10-25%. Normal sun intensity
and wind speed less until the wind dies, the contribution of wind energy for the
hybrid system is 0-10 % . In rain, storm (without sunlight), the contribution of wind
energy is a high speed for a hybrid system, which is 50 to 100 % . Hybrid system of
solar pv and wind turbines are feasible to supply energy to remote areas, and or has a
vulnerability to disaster risks.
Keywords : solar pv, wind turbine, hybrid system.
7.

Introduction
Energy supply is one of the main problems. Limited availability of fossil energy

has caused a great influence on the decreasing productivity and the emergence of
social problems. The impact of the limitations of energy, especially in remote areas,
is perceived by the community, especially for areas that can not be reached by the
state electricity service (PLN). The impact is felt in various community activities,
including the activities of production, communication, education, and others included
in the case when a disaster occurs.
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West Nusa Tenggara is one of the provinces that still have the remote areas who
live in the community and a province that has a high vulnerability to occur risk of
disasters (floods, tsunamis, earthquakes, tornados and other). Has limited supply of
electrical energy, particularly for remote areas and areas that have a high
vulnerability to disasters. There are many villages in remote areas who have a
problem of availability of energy mainly to support education, handling emergencies
for health care and the handling of events during the disaster (especially for
communication and lighting). Is needed towards providing electrical energy in areas
with these conditions.
In addition, in the event of a disaster can cause damage to the network
infrastructure and the water and electricity networks State Electricity Company
(PLN). Electrical network to be normal recovery usually takes a long time. The use
of renewable energy (eg solar pv and wind turbine hybrid systems) have higher
energy resilience to disasters. Because when disaster strikes the electricity network
whose scope is broad, requiring a long time to fix. The use of electrical energy from
solar pv and wind energy, with independent knowledge already mastered in
operations and maintenance, then the energy supply can be immediately recovered,
and can support communication and faster response .
Limited reserves of fossil -based energy, requires efforts to provide electrical
energy that can provide and supply energy to the urgent needs of society and the
needs of the electrical energy in the event of a disaster, based on the potential sources
of energy available in that locatio. West Nusa Tenggara Province has the potential of
renewable energy sources are great. Electrical energy supply can harness the
potential of renewable energy sources through the application of renewable energy
technologies that have been available. A potential energy source based on geographic
conditions Nusa Tenggara Barat, is solar energy and wind energy. Source of solar
energy and wind energy is a renewable energy source that is clean that is quite
popular and freely available.
Both of these energy sources can be combined with hybrid technology, which is
a hybrid system between the solar photovoltaic (PV) and wind turbines. The system
is a hybrid system that combines several energy sources to supply electrical energy to
the load. The goal is to maximize the energy at a low price utilizing available energy
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sources, pollution-free, power quality meet, sustainable energy, and supply energy to
remote areas and disaster risk prone.

8.

Methodology
The research was conducted in six pilot locations installed Hybrid Solar PV and

Wind Turbines in East Lombok and West Lombok. Carried out for 3 days. Locations
divided into coastal areas and the sea, the hills, and flat areas.
The method used in this study is the experimental method, the experiments
carried out through observation planned to obtain data that should be studied in depth
to determine the performance of the equipment tested directly in the field. The
evaluation and analysis was done based on the information specification solar PV
hybrid system and wind turbines, namely : calculations for the collector area by
direct measurement, compared with actual measurements on other parameters (eg
maximum power value produced by the batteries) with information efficiency of the
company that makes hybrid systems (ie 17 %). The extent of which is accounted for
1 solar panels, totaling 0.526 m2, and 2 panels, totaling 0.526 m2 x 2 = 1,052 m2.
Calculation of wind energy conversion into electrical power in wind turbines, for
measurements performed high above the ground and the wind turbines installed 5 to
10 m, then the data above ground wind speed is multiplied by a factor of 1.4 . The
conversion of wind turbines wind speed (m / sec) into electrical power generated (W)
, using the

Conversion Curves Wind Speed (m/s) compared to the Electricity

Generated (W) Wind Turbines, and equation P = (V/12 ) 3 x 200 for product types
JPS 200, which is produced by Jetpro. Where: v = wind speed ( m / sec ), and P =
power generated from wind (W) .
There are two types of hybrid system of solar PV and wind turbines that have
been installed, namely : (1) system with a capacity of 330 watts (130 watts peak solar
PV and wind turbine 200 watts), and (2) with a capacity of 400 watt (200 watt solar
PV peak and 200 watt wind turbine). This hybrid system is used to operate
equipment Information Communication Technology (ICT), charging hand phone (HP
), and to supply rechargeable lights are very beneficial for learning for students at
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home, charger for laptops. System hybrid solar PV and wind turbines are already
installed at six remote locations and have a vulnerability to disasters .
The position of the solar panels are installed to reach a height of 5 to 10 m .
Wind speed over the ground surface is converted into a height of 10 meters.
Conversion is done with the approach presented CRRERIS (1984), to determine the
relationship of height above ground level (m) to the wind speed at ground level
(m/sec).

3. Result and Discussion
Conditions of the study site for 3 days (28th , 29th and March 30th, 2012)
respectively as follows : From observations and based on criteria CRRERIS (1984),
weather conditions in six pilot locations hybrid system installed solar PV and wind
turbines, is good condition. Wind conditions on the island Sunut (East Lombok) is
normal to moderate. At one location, namely Buwun Mas (West Lombok) and a
second location in the Puncak Jeringo (East Lombok), Puncak Jeringo (East
Lombok), is a condition of moderate to less. Pemongkong and neighing island (East
Lombok) in conditions that are less up to a dead wind. Conditions of installation of
equipment (panel) in 5 locations is good condition, except for one location that is at
the peak of Jeringo (East Lombok) installed by placement is position does not match.
Table 1 : Location and Weather Conditions
Location
Sunut Island, East Lombok

Weather
Conditions
good

Buwun Mas, West Lombok
Puncak Jeringo, East Lombok
Puncak Jeringo, East Lombok

good
good
good

Tanjung Luar, maringkik Island, East Lombok

good

Pemongkong, Jerowaru, East Lombok

good

Wind
Conditions
normal moderate
moderate - less
moderate - less
moderate – less
less – dead
wind
less – dead wind

*) Result of observation for 3 days. Based on CRRERIS criteria (1984).

Equipment
Conditions
Good
Good
Good
position does
not match
good
good
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Wind speed which can rotate the propeller wind turbine (wind speed
surface) is approximately 2.3 m/sec. Wind speed observation data to rotate the
propeller is below the value of which is up to 1.2 m / sec. On the other data, with a
speed of 0.9 m / s can rotate the propeller, the position of the steering propeller
ideal, although spin on wind conditions with a round lower propeller.
Graphically input- output performance and contribution of solar PV hybrid
energy system and wind turbines are given as follows :

Solar energy PV input (W)
Wind energy input (W)
the energy stored in the
battery ( W )
Energy loading ( W )
Total Energy input ( W )

Figure 1. Observations (hours) , Energy Input ( W ) , and Contributions of
Solar PV and Wind Turbines against Hybrid System , the intensity of the sun is
a normal condition , and the wind on are normal until moderate conditions.
From the analysis obtained , that recorded the condition of the intensity of the
sun and wind turbines normal conditions until the sufficient condition is obtained
contributions Solar PV and Wind Turbines against the hybrid system is 72.77 %, and
Wind Turbine is 27.25 %. The real potential of the system during the three days of
7770.53 W, and still has the potential to be used instanously average of 365.54 W
(equivalent to 4 pieces of the laptop, or the equivalent of 1 piece LCD , 360 LEDs ,
and three pieces of cassette recorder / radio) .
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Solar energy PV input (W)
Wind energy input (W)

the energy stored in the
battery ( W )
Energy loading ( W )

Total Energy Hybrid
input ( W )

Figure 3. Observations (hours) , Energy Input ( W ) , and Contributions of
Solar PV and Wind Turbines against Hybrid System , the intensity of the sun is
a normal condition , and the wind on are moderate until less conditions.
From the analysis obtained that recorded the condition of normal sun intensity and
wind turbines to the wind conditions being less , obtained contributions Solar PV and
Wind Turbines against the hybrid system is 77.74 % and Wind Turbines is at 22:26
%. The real potential of the system for three days amounted to 1484.70 W, and still
has the potential to be used instanously by an average of 258.7 W, equivalent to 3
Laptop, 1 piece LCD, Tape recorder / radio, and 248 LEDs.

Solar
input
(W)
Windenergy
energyPV
input
(W)

Total Energy Hybrid
The energy stored in the
input ( W
) )
battery
(W
Energy loading ( W )
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Figure 3. Observations (hours) , Energy Input ( W ) , and Contributions of
Solar PV and Wind Turbines against Hybrid System , the intensity of the sun is
a normal condition , and the wind on are moderate until less conditions.
From the analysis obtained , that recorded the condition of the intensity of the
sun and wind turbines in normal conditions and in conditions of moderate wind up
with less, is as shown in Figure 3. From the analysis obtained that recorded the
condition of normal sun intensity, and wind turbines in conditions of moderate to
less, gained the contribution of Solar PV and Wind Turbines against the hybrid
system is 77.22 %, and wind turbines amounted to 22.78 % . The real potential of the
system for three days amounted to 2668.34 W, and still has the potential to be used
instanously average of 248.23 W, equivalent to 3 Laptop, 1 piece Tape recorder /
radio, and 248 LEDs.

Solar energy PV input (W)

Wind energy input (W)

Total Energy Hybrid
input ( W )
The energy stored in the
battery ( W )

Figure 4. Observations (hours), Energy Input ( W ), and Contributions of
Solar PV and Wind Turbines against Hybrid System, the intensity of the sun is
a normal condition, and the wind on are moderate until less conditions.
From the analysis, data showed that recorded the condition of normal sun
intensity, and wind turbines are in moderate wind conditions up to less. Retrieved
contributions Solar PV and Wind Turbines against the hybrid system is 84.19 %, and
wind turbines amounted to 15.81 % . The real potential of the system for three days
amounted to 2972.73 W, and still has the potential to be used instanously average of
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244.52W, the equivalent of 3 Laptop, 1 piece Tape recorder/radio, and 248 pieces of
LED. Results of the data analysis of a hybrid system, which is obtained from one of
the locations hybrid system installed in Puncak Jeringo (East Lombok), obtained the
same storage capacity batteries. Supposedly one of these locations could reach 400
W, due to a higher capacity. This happens, because the installation of solar PV panels
is position does not match, for optimal angle to the sun. Therefore, it is necessary to
repair the installation for the placement of solar panels and wind turbines.
From the data analysis, found that the intensity of the sun recorded conditions
in normal conditions, and wind turbines on wind conditions less wind up with a dead
condition, is as follows :

Solar energy PV input (W)

Wind energy input (W)

Total Energy Hybrid
input ( W )

The energy stored in the
battery ( W )

Figure 5. Observations (hours) , Energy Input ( W ) , and Contributions
of Solar PV and Wind Turbines against Hybrid System , the intensity of the sun
is a normal condition , and the wind on are moderate until less conditions.
The results of analysis that recorded the condition of normal sun intensity and
wind turbines in conditions of moderate to less, gained the contribution of Solar PV
and Wind Turbines against the hybrid system amounted to 77.74 %, and wind
turbines are at 22:26 %. The real potential of the system for three days amounted to
1484.70 W, and still has the potential to be used instanously by an average of 258.7
W, equivalent to 3 Laptop, 1 piece LCD, Tape recorder / radio and 248 LEDs.
Results of the data analysis of P. neighing, though the beach or sea areas that have
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great potential for wind energy, but sometimes it happens dead wind, so the wind
energy input to be very small. This condition is usually accompanied by conditions
the intensity of the sun, so it is not a problem in the hybrid system

Solar energy PV input (W)

Wind energy input (W)

Total Energy Hybrid
input ( W )

The energy stored in the
battery ( W )

Figure 6. Observations (hours), Energy Input (W), and Contributions of Solar
PV and Wind Turbines against Hybrid System, the intensity of the sun is a
normal condition, and the wind on are less until death conditions.
Based on the results this reseach, condition of the sun intensity is normal , and
wind turbines conditions is moderate to less, gained the contribution of Solar PV and
Wind Turbines against the hybrid system amounted to 92.42 %, and the Wind
Turbine is 8% . The real potential of the system for three days amounted to 5087.75
W, and still has the potential to be utilized instanously amounted to an average of
173.72 W, or the equivalent of two laptops, tape recorder / radio, and 179 pieces of
LED .

9.

Conclusions and Implications
From the research that is installed in six locations hybrid solar PV and wind

turbines , there are four classifications based on technical performance Input - out put
and the contribution of energy to the solar PV hybrid systems and wind turbines,
consisting of; Condition I : normal sun intensity and wind speed is normal, the
contribution of wind energy to the hybrid system is 25-40 %. Condition II : normal
sun intensity and wind speed were - less , the contribution of wind energy to the
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hybrid system is 10-25 %. Conditions III ; Normal sun intensity and wind speed less
- dead wind, wind energy contributes to the hybrid system is 0-10 %. And, Condition
IV : rain, storm ( without sunlight ) high wind speed , wind energy contributes to the
hybrid system is 50 s/d 100 % .
Technically , the application of this system is already pretty decent. The results
obtained from this study, is wind speed which can rotate the propeller has surface
wind 2.3 m/sec. Wind speed which can rotate propeller below the value that is up to
1.2 m/sec. The real potential of the system for three days at 1484.70 up to 7770.53
W, and still has the potential to be utilized instanously use is average, 244.52W up to
365.54 W. Sun intensity and wind speed, is normal to less, the contribution of wind
energy to the hybrid system is 10-25%. Normal sun intensity and wind speed less
until the wind dies, the contribution of wind energy for the hybrid system is 0-10 % .
In rain, storm (without sunlight), the contribution of wind energy is a high speed for
a hybrid system, which is 50 to 100 % . ICT technical damage to the equipment used
is small, is 6.64% of the total. Technical defects that occur in ICT equipment is
operated is small, amounting to 6.64% of the total.
Providing electrical energy to the hybrid system , the PV solar energy with the
power of this wind , can supply the energy needs of remote regions and areas that
have the vulnerability to disaster risks. for it should be developed and used for
supplying electric energy needs in remote areas and have a vulnerability to disasters,
such as the characteristics of the location where the research was conducted .
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Abstract
Surface mining for coal drastically alters soil properties, destabilizes soil
organic carbon (SOC) and depletes SOC pools. Reclamation aims to establish a
vegetation cover and replenishment of the SOC pool through stabilization of SOC.
Thus, assessing soil surface properties controlling carbon stabilization is essential to
improve SOC contents of the reclaimed soils. We examined organic carbon (OC)
contents of bulk reclaimed mine soils with differing ages (1, 5, 9, 13 and 18 years)
and the relationship between soil surface properties (clay content, exchangeable Ca
and Mg, pOHNaF, specific surface areas, Fe and Al oxides) and OC contents was
examined through correlation and regression analyses. The OC ccontents of bulk
soils did not significantly increase with increasing the duration of soil reclamation.
The presence of polyvalent cations such as Ca2+, Mg2+, Fe3+ and Al3+ in soils may
function as bridge between negatively charged surface (e.g. in clay minerals) and
acidic functional group of the OM (e.g. COO-). In this study, Ca2+ cation function as
a bridge between both charges as indicated by a significant correlation (r = 0.91; P
<0.001) between OC content and exchangeable Ca2+. Soil OC contents also
correlated significantly with Fed (r = 0.85; P<0.001), Feo (r = 0.94; P<0.001), Alo (r
= 0.91; P<0.001) and specific surface area (r = 0.91; P<0.001), indicating the
importance of Fe and Al oxides in the stabilization of organic matter in the reclaimed
mine soils. The importance of Fe and Al oxides on soil OC stabilization is also
corroborated by a significant decrease in the specific surface area of soils after
removing Fe and Al oxides from soils. Results obtained in this study suggest the role
of iron and aluminium hydro-oxides in the long-term accumulation of organic carbon
in the reclaimed mine soils.
Keywords: adsorption, carbon retention, ligand exchange, cation bridging, carbon
sequestration.

1. Introduction
Surface mining for coal in Indonesia has disturbed thousand hectares of soils.
The soils subjected to surface mining operations show drastically altered biological,
chemical and physical properties (Ussiri et al., 2006). In particular, soil organic
carbon (SOC) concentrations are low due to reduced plant litter inputs, accelerated
soil erosion, topsoil removal, and increased mineralization, along with breakdown of
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soil aggregates (Ussiri et al., 2006). Observations on some of the coal-mined soils in
the Province of Kalimantan Selatan which has been reclaimed by planting acacia and
sengon for 3-7 years showed that organic carbon (OC) content reaches only 0.27 to
0.84% (Saidy et al., 2007) and ranges from 0.46 – 1.57% on coal-mined land has
been reclaimed for 3-11 years (Arifin et al., 2008). Results of this study indicate that
the stabilization of organic matter in the reclaimed mine tropical soils is very slow.
Phyllosilicate clays and hydrous iron oxides have been recognized as the minerals
most relevant to OC stabilisation (Meier et al., 1999; Balcke et al., 2002; Tombácz et
al., 2004; Kaiser et al., 2007). Hydrous oxides are able to interact with both clay
minerals and organic compounds (Ohtsubo, 1989; Tombácz et al., 2004) to form
clay–mineral–organic associations, which may significantly influence the size of the
mineral-associated organic matter fraction resistant to biodegradation. In our
previous study (Saidy et al., 2012), interaction between goethite and kaolinite was
shown to increase the stabilisation of plant residue-derived OC as compared to
kaolinite without goethite treatment. In a subsequent study, we found that coating
kaolinite with goethite resulted in an increase in the capacity of coated-clay to adsorb
dissolved organic carbon (Saidy et al., 2013). These results suggest that the increase
in OC stabilisation upon oxide-coating of clays may be associated with an increase in
the capacity of coated-clays for DOC adsorption (Kalbitz et al., 2005; Schneider et
al., 2010).
The presence of organic matter in the reclaimed mine soils is very crucial
because it improves soil chemical, physical and biological properties (Saidy et al.,
2003; Saidy and Mariana, 2006; Saidy and Septiana, 1999). Results of previous
studies also showed that the reduction of Cr (VI), which is toxic, to Cr (III), which is
insoluble and non-toxic, increases with increasing soil organic matter (Mariana et al.,
2010; Saidy and Badruzsaufari, 2009a; 2009b). However, information on the factors
controlling the stabilization of organic matter in the reclaimed mine tropical soils is
not available. The objective of this study was to quantify the effect of reclamation
duration on the OC contents is reclaimed mine soils. Relationship between OC and
physical-chemical soil properties was measured to determine soil surface properties
control the stabilization of organic matter in the reclaimed mine tropical soils
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2. Methodology
2.1. Study Site and Soil Sampling
The study site is located in the Kecamatan Satui, Kabupaten Tanah Bumbu.
The site was surface mined mined for coal, and reclaimed with application of topsoil,
typically revegetated

by acacia (Acacia mangium Wild.) and sengon (Albizia

chinensis). Five reclaimed mine soils experiencing different ages: 1 years (reclaimed
in 2014), 5 years (reclaimed in 2010), 9 years (reclaimed

in 2006), 13 years

(reclaimed in 2002) and 18 years (reclaimed in 1997) have been selected for this
study. All reclaimed mine soils were planted for acacia (Acacia mangium Wild.).
Soil samples were collected from a depth of 0-30 cm at several different points. Once
cleaned for plant debris, soil samples were then homogenized, stored in plastic bags
and stored at 4 oC. Samples were then air-dried for determining soil physical and
chemical properties.
2.2. Soil Physical and Chemical Analyses
Soil physical properties analyzed include clay content, bulk and particle
density (Blake and Hartge, 1986a; 1986b). Soil pH was determined using glass
electrode method (McLean, 1982). Content of organic carbon (OC) was measured
using chromic acid wet oxidation (Nelson and Sommers, 1986) and nitrogen content
was measured using the Kjehdahl method (Bremer and Mulvaney, 1982). The cation
exchange capacity (CEC) of soils was determined by the ammonium acetate (pH 7)
method (Rhoades et al., 1982). The content of exchangeable bases (Na, K, Ca and
Mg) was determined by atomic absorption spectroscopy (AAS) after extraction with
ammonium acetate. Concentrations of Fe and Al were extracted with dithionite (Fed
and Ald) and ammonium oxalates (Alo) using the methods described by Blakemore et
al. (1987), and then determined using atomic adsorption spectrophotometer. The
change in solution pOH due to the addition of NaF ( pOHNaF) was measured to
estimate the F- reactivity of soils (Fields and Perrot, 1966; Perrot et al., 1976).

A

solution 0.1 mol L-1 NaF in a soil (g) to solution (mL) ratio of 1:40 was shaken and
allowed to equilibrate for 20 min prior taking the final solution pH. The method was
repeated using deionised water. The difference in OH- solution calculated from the
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pH in H2O and NaF was to measure the

pOHNaF. The specific surface areas (SSA)

of the soil samples with and without removing Al- and Fe- oxides by oxalate
extraction was analysed by multiple-step adsorption–desorption of N2 at 77K in the
relative pressure range of 0.05–0.30 with an ASAP 2010 surface area analyser
(Micromeritics Instrument Corp., Norcross, GA).
2.3. Data Analysis
Analysis of variance was performed on the data of carbon organic and total
nitrogen contents to quantify the effect of reclamation duration on the OC contents.
Relationship between soil properties and OC contents of reclaimed mine soils was
measured using correlation-regression analyses. All statistical analyses were
performed using GENSTAT 12th Edition (Payne, 2008).
3. Results and Discussion
Analysis of variance revealed that organic carbon and total nitrogen contents
were influence by changes in the duration of reclamation. Total nitrogen contents
showed an increasing trend with increasing the duration of reclamation, in which 13
year-reclaimed site contained a significant higher total nitrogen content compared to
1, 5 and 9 year-reclaimed sites (Figure 1). The highest total nitrogen content was
noticed in the 18 year-reclaimed site. Contrast to total nitrogen content, organic
carbon content varied significantly with increasing the duration of reclamation
(Figure 1). The highest OC content was observed in the oldest reclaimed site whilst
the lowest OC content was observed in the youngest reclaimed site (Figure 1).
However, the OC content of 1 year-reclaimed sites was significantly higher than that
of 5 year-reclaimed site and the OC content of 9 year-reclaimed site was higher than
that of 13 year-reclaimed site (Figure 1). These results indicate that another factor
than the duration of reclamation controlling the stabilization of organic carbon in the
reclaimed mine soils.
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Figure 1. Contents of organic carbon (left) and total nitrogen(right) of soils.
The vertical bars represent standard deviation (n=3). Similar letters above
columns indicate no statistical difference between the treatments based on the
LSD test at P <0.05.
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Figure 2. Relationship between OC contents and clay contents (a), pOH NaF
(b), exchangeable Ca (c), exchangeable Mg (d), oxalate-extractable iron (e),
oxalate-extractable aluminium (f), dithionite-extractable iron (g), and specific
surface area (h) of reclaimed mine soils.
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Regression and correlation analyses were conducted to assess surface soil
properties controlling the OC stabilization of reclaimed-mine soils.

Results of

analysis showed that organic carbon contents correlated significantly with clay
contents (r = 0.93; P<0.001) (Figure 2a). The relationship between clay contents and
organic carbon was also reported in other studies (Homann et al., 2007; Lorenz et al.,
2008) who found that organic carbon in soil containing high clay contents is more
resistant to microbial decomposition compared to that with low clay contents. The
role of clay in the soil organic matter stabilization occurs through increasing the
number of available reactive sites for the sorption of organic carbon.
The presence of polyvalent cations such as Ca2+, Mg2+, Fe3+ and Al3+ in soils
function as bridge between negatively charged surface (e.g. in clay minerals) and the
acidic functional group of the OM (e.g. COO-) (Kögel-Knabber and Kleber, 2011).
In this study, Ca2+ and Mg2+ function as bridge between both charges as indicated by
significant correlation between OC contents and the concentrations of exchangeable
Ca2+ (r = 0.91; P <0.001) and exchangeable Mg2+ (r = 0.75; P <0.001) (Figure 2c
and 2d). Effect of Ca2+ on the stabilization of organic materials was also reported in
previous studies (Arnarson and Keil, 2000; Feng et al., 2005; Schlautman and
Morgan, 1994), who showed that the presence of cations such as Ca2+ and Al3+
increase the sorption of organic matter through cation bridge mechanism, thereby
increasing soil organic matter contents.
The presence of secondary minerals, in particular those with abundant
hydroxyl groups, also provide significant surface areas to which organic matter can
adsorb (Kaiser and Guggenberger, 2007; Basile-Doelsch et al., 2007; Kleber et al.,
2005). Dithionite-extractable Fe (Fed), oxalate-extractable Fe (Feo) and oxalateextractable Al (Alo) were determined in this study and then correlated with the OC
contents of these soils. Fed represents both crystalline and poorly-crystalline Fe
oxides, and acid oxalate is used to extract Al and Fe from poorly-crystalline
aluminosilicates, ferrihydrite, and Al- and Fe-humus complexes, but not from wellcrystallized Fe oxides. The analysis showed that soil OC contents correlated
significantly with Fed (r = 0.85; P<0.001), Feo (r = 0.94; P<0.001) and Alo (r = 0.91;
P<0.001), indicating the importance of Fe and Al oxides in the stabilization of OC in
the reclaimed mine tropical soils. The role of Fe and Al oxides in increasing the
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stabilization of organic matter also reported in previous studies. The addition of iron
oxide into the soil improves the soil's ability to adsorb organic matter (Saidy et al.,
2013), which in turn will increase the ability of soil to stabilize the organic matter
(Eusterhues et al., 2005; Saidy et al., 2012; Saidy et al., 2015).
The importance of Fe and Al oxides on soil organic carbon stabilization is
also indicated by a significant correlation between organic carbon content of the soil
with data of F- reactivity (

pOHNaF) (Figure 2b). The

pOHNaF is a measure of the

difference in solution pOH due to the displacement of soil surface OH- by the added
F-. The increase in pH when a NaF solution is added to a soil sample has been
previously recognized as a test of mineral surface reactivity (Perrot et al., 1976).
Figure 2b showed that the reclaimed mine soils with high organic carbon content also
had high surface reactivity. The high surface reactivity of those soils may due to the
high contents of the Fed, Feo and Alo. Correlation analysis revealed that

pOHNaF

had a significant correlation with Fed (r = 0.86, P <0.001), Feo (r = 0.81, P <0.001)
and Alo (r = 0.92, P <0.001).
Specific surface area (SSA) describes the surface area that is potentially
available for organic matter sorption. It has been reported that soil organic matter
sorption seems to increase with increasing SSA of soil minerals (Kahle et al., 2004;
Kaiser and Guggenberger, 2003), thereby increasing the OC contents of soils. In this
study, we found that the SSA correlated significantly with the OC contents (r = 0.91,
P <0.001) (Figure 2h), indicating an important role of the SSA on the stabilization of
OC in the reclaimed mine soils. The SSA of soils in this study is considered to be
contributed by the Fe and oxides in soils.

This was supported by significant

decreases in the SSA of reclaimed mine soils from 14-29 m2 g-1 to 6-11 m2 g-1 after
removing Fe and Al oxides from the soils by oxalate extraction (data not shown).
Eusterheus et al. (2005) also reported that the specific surface area of particle-size
fractions reduced significantly from 4-145 m2 g-1 to 2.4–54 m2 g-1 after extraction of
total Fe oxides by dithionite-citrate-bicarbonate (DCB). The results of this study
emphasise the importance of Fe and Al oxides oxides in providing specific surface
areas for organic matter sorption in organo-mineral associations in reclaimed mine
soils.

496

4. Conclusions and Implications
Results obtained in this study revealed that OC contents in the reclaimed
mine soils did not increase with increasing the duration of reclamation. Content of
organic matter in the reclaimed mine soils is controlled by surface soil properties
such as clay content, exchangeable calcium and magnesium, and iron and aluminium
oxides. Results of this study imply that it is not the types of vegetation and the
duration of reclamation controlling the successfulness of soil reclamation, but soil
surface properties should also be considered as factors for increasing carbon
sequestration in the reclaimed mine tropical soils.
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Abstract
Potato (Solanum tuberosom L.) is an important crops in Indonesia.
Despite its utilization as vegetable, the popularity of potato as a staple food
in Indonesia increase every year. This increase is partly due an increase in
income, changes in consumption pattern, requirement for lower glucemic
index foods, utilization of potato for industry as well as development of
tourism industry. It is reported that annual demand for potato in Indonesia is
more than 9 million tonnes, while production of potato is 1,178,304 tonnes
and areas production of 76,000 hectares. Therefore, strategic attempt to
increase potato production in Indonesia is urgently needed, through
intensification and expansion of production areas. These two strategies
require adequate availability of quality seed potato tuber. On the other hand,
potato production in Indonesia is hampered by lack availability of quality
seed potato tuber. Therefore it is highly needed to increase seed potato
tubers production in Indonesia through improvement of established seed
potato production areas and establishment of newly potential areas.
Sembalun, a district below Rinjani Mountain, Nusa Tenggara Barat has a
great potential to be developed into a centre for seed potato production in
Indonesia. The area has comparative advantages such as availability of 4.000
potential areas with suitable agro-climate for potato production. In addition,
the soil in Sembalun is reported to be free from Yellow Cyst Nematode. To
protect this soil, Government of Nusa Tenggara Barat has placed a regulation
to straighten importation of potato seeds to Nusa Tenggara Barat, regulation
of which should then initiate and improve potato seed production in NTB.
This paper will present recent development of seed potato industry in
Sembalun, NTB. In this paper, opportunity and challenges on this
development will be discussed.
Keywords: Potato seed tuber, Sembalun, hydrophonics, aeroponics, virus-free
plantlets
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1. Introduction
Potato (Solanum tuberosum L.) is increasingly important major and cash crop
in Indonesia. Potato is a major source of carbohydrates as well as important
vegetable in Indonesia. The average annual production of potato in Indonesia is
1,124,282 tons (BPS, 2015) which is far below the national demand of ca. 8.9 tons
per year (Wattimewa, 2000). It is predicted that potato demand in Indonesia will
increase every year following population increase, lifestyle changes as well as
improvement in Indonesia economics. For the last ten years, there is an increase
development in food industry in Indonesia requiring potato as a main course. In
addition, development of tourism in industry also contributes to the increase demand
of potato in Indonesia. Therefore, there is a need to increase potato production in
Indonesia.
There are many factors limit attempts to increase potato production in
Indonesia. A major problem is low productivity, between 4 to 9 tons/ha (BPS,
20150), caused by inadequate production management and lack availability of
quality seed tuber (Ranu, 2009). National production of quality seed potato tuber is
far below the national demand (Ranu, 2009). Therefore, the Government of
Indonesia has placed initiative to increase seed potato tuber production in Indonesia
by promoting development of new production centre such as Sembalun District in
Nusa Tenggara Barat (NTB).
Sembalun is a district in East Lombok, located in the hills below Mount
Rinjani, with altitude of 600 to 1,600 mdpl. The area has suitable agro climate for
potato production and considered as a potential area for seed potato production in
Indonesia as the area is reported to be free of yellow cyst nematode (Dawson et al.,
2012). One requirement for certification of seed potato tuber is tubers free from
yellow cyst nematode. It is reported that one few location in Indonesia which is free
of yellow cyst nematode, and thus there is already comparative advantage of seed
potato tuber production in Sembalun.
Several factors contribute to the successful development of certified seed
potato tuber in Sembalun, including ease of the access to seed potato production
chain, acquisition of the seed production system and technology, understanding on
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good production management, access to investation, infrastructure, water
availability, policy, culture of people in the areas, and many other factors. Attempts
to develop seed potato production in Sembalun has been undertaken for about 10
years, and in the last three years University of Mataram in collaboration with
horticulture basic seed production agent in NTB (BBI) develop certified seed
production in Sembalun. This paper will summaries challenges and opportunities in
three years (2013-2015) development of certified seed potato industry in Sembalun
District, East Lombok, NTB.
2.

Some Challanges in Development of Certified Potato Seed Tuber in
Sembalun

2.1 Establishment of The Potato Seed Tuber Production System and
Technology
The standardized system for quality-certified seed potato tuber production in
Indonesia follows one generation vegetative propagation (Anonim, 2014). The
system comprises of six stages of vegetative propagation, initiated from virus- and
disease-free plantlets or minitubers utilized for the production of disease-free Go
seeds which then regenerated onto G1 to G4 seed tubers at which commercial seed is
G4 tuber (Baharuddin et al., 2012). In accordance to the standard seed potato
production in Indonesia, certified potato production involves four parties: qualified
virus-free plantlet producer, Basic seed producer (G0 and G1 tubers), foundation seed
(G2 tuber) producer/BBI, and commercial seed producer (G3 and G4 tubers) as well
as seed certification authority (BPSB) (Suwarno, 2008). Therefore, one of the big
challange in NTB is to establish the producers or establish mutual connection with
the virus-free plantlet, G0 and G1 producers.
Initiation of efficient virus-free plantlet, G0 and G1 certified seed potato tubers
was started in University of Mataram since 2012. Approved technology for vitusfree plantlet production in Indonesia is through meristem culture (Anonim, 2014).
However, production of plantlet through meristem culture takes long time, at least 8
months to generate a single shoot. On the other hand, there are several potential
virus-free planting materials available; including the G0, G1, and G2 certified seeds.
The G0 and G1 seeds can be utilized for fast production of virus-free plantlets
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(Nikmatullah et al, 2014) (Table 1). Virus-free plantlet is now available in the
Faculty of Agriculture, University of Mataram.
Table 1. Production of virus-free potato plantlets via meristem culture or shoottip culture from G0 and G2 scertified tuber with or without chemotherapy
No

1
2
3
4
5

Method

Days of
shoot
emergence

Number of
shoot/explant

Virus-free
shoot (%)

Meristem culture
Shoot tip culture from G0
Shoot tip culture from G2
Shoot tip culture from G0
+ chemotepahy
Shoot tip culture from G2
+ chemotepahy

49.2
6.8
6.5
7.1

0.8
4.1
5.3
4.3

86
78
63
82

Number of
virus-free
shoot after 3
months
3.1
28.4
21.6
42.3

6.5

5.6

68

34.1

As with virus-free plantlet producton, establishment of G0 and G1 seed tuber
production in Sembalun has been initiated from 2013. Following the POB (standard
production protocol) established by Indonesian Horticulture Potato Seed Tuber
Authority, production of G0 and G1 certified potato tubers have to be undertaken in
controlled environment in the screen house. BBI have 3 sceen house in Sembalun
Timba Gading aiming for seed potato production, although the facility has not been
used until 2012. In the collaboration, University of Mataram established the facility
for G0 and G1 quality seed potato production in these screenhouse. Two systems for
basic seed production were established: hydroponics and aeroponics system. Many
studies have been undertaken to develop efficient fast production of G0 and G1 seed
via hydroponics and aerophonics including fast-propagation via apical cuttings as
well as investigation in using more economical cutting holder in aeroponics system.
Apical stem cuttings offer economical and reliable method for fast multiplication of
G1 certified seeds in Sembalun via hydroponics and aeroponics systems. Efficient
apical cutting production was obtained from apical cuttings of 3 weeks old stock
plants treated with 1 ppm IAA (Ramadhan, 2014) (Table 2).
Tabel 2. Length of roots, number of roots and length of shoots regenerated
from apical cuttings treated with different concentration of IAA
Treatments
IAA, 1 ppm
IAA 3 ppm

Length of root (cm)
18.6 a
12.1 b

Number of root
10.6
10.2

Plant height (cm)
11.2 ab
9. 5 b
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IAA 5 ppm
HSD 5 %

12.2 b
3.34

9.4
-

12. 6 a
1.52

*) Values in the same column followed by the same is not significantly different according to the
Honestly Significant Different test at 5%; ppm (part per milion).

Figure 1. Production of G0 and G1 tubers using aeroponics system developed in
screen house in Sembalun Timba Gading, Sembalun District, East Lombok,
NTB
Hydroponics system (aggregate cultures) is used for production of Go tubers in
many production centers in Indonesia, including in Hikmah Farm Pangalengan, East
Java and BBI Kledung, Central Java. However, the aggregate culture system requires
large quantities of sterile media such as coco-peat, peat, charcoal from paddy straw,
etc. These materials are not easily available in the seed production centre. In
addition, large quantity of material shall undergo sterilization before being used for
G0 seed tuber production to meet the standard of certified G0 seed tuber (free of
nematode, free of pest and disease and free of virus). On the other hand, the yield per
plantlet remains low, from 4 to 7 minituber per plantlet. Therefore, the price of G0
tuber is considered expensive (ranging from Rp. 2,000 – Rp. 3,000 per tuber). More
recently, aeroponics system has been tried as developed, and the system is suggested
to be able to increase the yield to 10 times higher than conventional model (Gunawan
and Afrizal, 2009). Similar to this, aeroponic system established in the screen house
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in Sembalun Timba Gading was successful to produce more than 40 G0 tubers in
2014 (data not shown). However, the cost to build and operate aeroponic system in
Sembalun is very high, as the system required system for automatic delivery of the
nutrition daily directly to the root-zone, system to hold the plants, as well as regular
system maintenance (Figure 1). Therefore, the hydroponics system remains more
reliable system for small-scale seed producer in Sembalun.

In 2014 and 2015,

several studies have been undertaking, both in middle altitude areas in Timba Nuh
and high altitude ares in Sembalun Timba Gading and Sembalun Lawang to obtain
suitable system for quality seed potato production in NTB through collaboration with
seed producer (as the land owner) and by placing minimum standard requirement to
meet suitable criteria for certified seed potato tubers.
2.2

Resources and Infrastructures for Seed Potato Production

There are several challenges regarding resources and infrastructure for seed potato
industry in Sembalun as aotlined below.
2.2.1 Land for seed potato production.
At the meantime, BBI has no land occupation in Sembalun (except the area of 10
acres at which 3 screen houses and one seed warehouse are located. In addition, there
is no regulation to separate areas for commercial potato plantation (for consumption)
and seed potato tuber production. The program is undertaken in screen house belongs
to BBI and one seed producer or in screen house build in collaborator land, and the
G2 production is established in land belongs to seed producer. In this situation, as
potato seed tuber production yet become main industry in the area, there is a
difficulty to obtain suitable location for the seed potato production, particularly when
the seed potato production is taken placed at the same time as commercial potato
production or otherwise higher cost will be needed to placed adequate border for the
seed potato production.
2.2.2

Warehouse with cold-storage.

Potato tuber has certain dormancy periods, which are differ between variety to
variety. Therefore, additional warehouse with cold-storage are urgently required,
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particularly when high quantity of seed potato tubers with short dormancy period (for
example Atlantis variety) will be produced.
2.2.3

Electricity.

For the G0 and G1 seed potato production, adequate amount and continuous
supply of electricity in Sembalun will also be required. At the meantime, continuous
supply of electricity is a major problem in Sembalun, in particular for the automatic
nutrition and fogging to maintain suitable condition inside the glasshouse. Large
quantity of electricity will also be needed to run the cold storage.
2.2.4

Water availability.

Adequate quantity and continuous supply of water for agriculture are major
problem for continuous production of seed potato production in Sembalun. There is
limited source of ground water, particularly in Sembalun Timba Gading and
Sembalun Villages. Although there is a potential source of ground water to build
lake/dam, Government program to build the dam is yet to be realized.
2.3

Cost of the investment
Production of quality seed potato is labor and input intensive, and considered a

high cost plantation. Production of G0 through hydroponic or aeroponic systems
require screen-house, hydroponic and aeroponic system, upper class of seed tuber,
insecticide and fungicide, tools, warehouse, labor and many other. The approximate
cost for G2 seed potato production per Ha is Rp. 85.000.000. In addition, the products
could not be sold directly on harvest, as the seed potato tuber is sold for the next year
plantation after passing dormancy period. Therefore, investor will need 3 times
infestation than the actual production cost per cycle. Therefore, for at least next 5
years initiative to sustain the seed potato production in Sembalun shall come from
government program, to train and develop a competent seed potato producers.
2.4

Government Policy
There is also a new challenge as a result of new regulation in seed potato tuber

production in Indonesia. The new regulation, which will be implemented in
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November 2015, will shorten the production stages of certified seed potato
production. The new system will comprise of production of virus- and disease-free
plantlet/micro tuber for production of G0 tuber (foundation seed), G1 tuber (basic
seed) and G2 tuber as commercial tuber (Anonim, 2014). The new regulation aims to
increase quality of potato seed tuber, but have many consequences including increase
demand for increase availability of high quality G1 seeds which means that more
screen house and more infestation will be needed to increase availability of
foundation seeds which, in the previous regulation is G3 seeds produced in larger
scale outside screen house.
2.5

Culture and Social Economic Conditions of the Farmer
Culture and social economic condition of the farmer are two important factors

influence initiation of the program. In general, the farmer in Sembalun has high
eagerness and adoption to a new technology. Although there is already awareness in
the community of Sembalun potency and advantage of being yellow cyst nematode
free areas, some irresponsible parties are illegally imported seed potato tubers from
other Provinces without quarantine inspection. The common practice is the seed
potato tubers are mixed with commercial potato tuber, and taken to Lombok as
commercial potato tuber, and then transported to Sembalun and sold as seed tuber.
More education will be needed to increase awareness of the local farmers of the high
risk for yellow cyst nematode contamination from illegal seed tuber. In addition,
local low will be needed for the protection.
3.

Opportunities in Development of Certified Potato Seed Tuber in
Sembalun
Despite many challenges in development of certified seed potato production in

Sembalun, opportunity to build profitable seed potato industry is high. The market
for the certified seed potato is available in local and national levels (Table 3), and the
price for seed potato tubers in three to five times of commercial tuber. In the
perspective of local demand, the area for commercial potato production in Sembalun
is about 200 – 400 ha (Anonim, 2012). For commercial plantation, the number of
seed tuber needed is 1.5/ha or annual demand for seed potato in Sembalun is 300 –
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600 tons per year valued of 4 to 8 billion rupiah per year. To meet the local demand,
20 to 50 ha of commercial seed potato tuber plantation is required in Sembalun.

Table 3. Comparison between demand and availability of seed potato tuber in
Indonesia from 2004 to 2008

2004
Total area of commercial 65.420
potato plantation (Ha)
Potato seed demand (Tons) 98.130
Potato seed availability 4.955
(Tons)
Availabity/Demand (%)
5.0
Source: Ranu, 2008

2005
61.557

Year
2006
2007
59.748 62.375

2008
64.151

92.336
5.493

89.662
6.019

93.563
7.679

96.227
8.066

5,9

6.7

7.9

8.066

In addition, it has been stated previously that potato seed tuber produced from
Sembalun will have comparative advantage compared to those produced from other
areas in Indonesia, as the tuber will be most likely to be free of yellow cyst
nematode, as Sembalun is reported to be free of yellow cyst nematode (Dawson et
al., 2012). Yellow cyst nematode is a major disease limiting potato production, and it
will be transmitted from seed tuber grown in endemic areas. Therefore, one
regulation of certification for any classes of potato seed tuber is the tuber has to be
free of yellow cyst nematode (Anonim, 2014). In order to minimize the spread of
tuber born disease in potato, any potato seed tuber shipment in Indonesia shall get the
quarantine certification of clearance from yellow cyst nematode. In addition,
Government of NTB has also placed a strict regulation for the introduction of potato
seed tuber from outside NTB to Sembalun, in order to maintain the are to be free of
yellow cyst nematode. These regulations shall open wider opportunity for local seed
potato tuber producer as less competition may occur from certified seed potato tuber
produced from Sembalun.
4. Conclusions and Implications
There is a high opportunity for Sembalun to be a centre for certified seed
potato tuber production in Indonesia. Several reasons for these are availability of
national and local market, comparative advantage of Sembalun as yellow cyst
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nematode free areas, access to plantlet and basic seed potato tuber producers have
been established, technology for basic and foundation seeds production have been
gained by several new seed producers, some facilities for the production and post
harvest are available and there is also good will from government to support the
development (policy and program). Many more supports will be needed in
technology, infrastructures (land mapping, electricity, irrigation, waredrobe with
cold-strorage), infestation, policy and education to increase awarness and eagerness
of the community.
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Abstract
Nile Tilapia is one of the economically important fish in the world. One of
the problems in nile tilapia fish farming is disease such as parasites. The study aims
to determine the effect of leaves of Indian almond (Terminalia cattapa) on the
prevalence and intensity of ectoparasites on nile tilapia (Oreochromis niloticus).
Research was conducted at the Laboratory of Aquaculture, University of Mataram in
December 2014. The method used was experimental method with linier regresion
analysis, which consists of 4 treatments and 3 replications. The treatments tested
were: P1 = Without additional Indian almond leaves, P2 = Addition 0.3 g / l of
Indian almond leaves, P3 = Addition 0.8 g / l of Indian almond leaves, and P4 = 1.2
g / l of Indian almond leaves. The results show that the powder of Indian almond
leaves can reduce the prevalence and intensity of ectoparasites on nile tilapia.
Keywords: Indian almond leaves, prevalence, intensity, ectoparasite, nile tilapia
1. Introduction
Nile Tilapia is a productive fish and become international commodities
trade (Yakubu et al., 2014). One of the problem in the cultivation of nile tilapia was
infectious diseases. Infectious diseases include diseases due to parasites, fungi,
bacteria and viruses. Infectious diseases are usually associated with high mortality
rates, the decline of fish health status that would have a negative impact for farmers,
consumers and the environment (Aly, 2013)
Terminalia cattapa or Indian almond leaves can be used to lower the pH
and heavy metal on fish aquaculture in aquarium (Ololade et.al., 2014). Indian
almond has been used in hatcheries to fight parasites and bacteria (Hnawia et al.,
2011 cit. Ololade et al., 2014).
The study aims to determine the effect of leaves of Indian almond on the
prevalence and intensity of ectoparasites on nile tilapia (Oreochromis niloticus). This
research is desirable to find optimum concentration of Indian almond powder to
reduce the prevalence and intensity of ectoparasites on nile tilapia. The results are
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expected to be useful as a reference for farmers in dealing with ectoparasites on nile
tilapia.
2. Methodology
Research was conducted at the Laboratory of Aquaculture, University of
Mataram in December 2014. The method used was experimental method by linear
regression analysis consisted of 4 treatments and 3 replications. The treatments tested
were:
P1 = Without addition of Indian almond leaves
P2 = Addition 0,3 g/L of Indian almond leaves
P3 = Addition 0.8 g/L of Indian almond leaves
P4 = Addition 1,2 g/L of Indian almond leaves
The tools used in this study are an aquarium with a size of 80 x 60 x 40 cm,
oven, blender, scissors, scalpels, DO meter, and pH paper. The materials used are
nile tilapia with length 5-7 cm derived from Balai Budidaya Ikan (BBI) Aik Bukak
Central Lombok, Indian almond leaves from the University of Mataram’s area, and
aquadest.
Twelve aquariums with aerator filled with 30 liters of fresh water. Nile
tilapia were cultivated with stocking density 5 individu per aquarium. This research
used the brown leaves of Indian almond. Leaves cleaned and oven with a
temperature of 1120C for 27 minutes to eliminate the water content in the leaves. The
leaves are blended to a powder and sieved to obtain a smooth result. The powder of
Indian almond leaves were extracted using hot water for 1 minute. Indian almond
leaves pulp is discarded after dissolved into the aquarium.
During maintenance, ectoparasites before and after the addition of Indian
almond leaves, survival rate of nile tilapia and water quality (DO, pH, temperature)
were observed. Ectoparasites were identified in the gills, tail fins, dorsal fins, scales
and operculum.
Survival is calculated based on a formula developed by Effendie (1997) as
follows:
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SR 

Nt
x100%
No

where SR is the survival rate (%) , Nt is the number of larvae end of the observation,
and No is the number of initial observations larvae
Prevalence is calculated using the following formula:

where Prev is the percentage of infected fish (%), N is the number of samples of
infected fish parasites, and n is the number of observed samples
The intensity is calculated using the formula:

where n is the number of observed samples, int is the intensity of the disease, Σp is
the total number of parasites, and n is the number of fish samples infected parasites.
3. Results and Discussion
Tabel 1. Mean Ectoparasites Prevalence in Nile Tilapia
Treatment
P1
P2
P3
P4

Mean Prevalence (%)
Before
50
66,67
83,33
83,33

After
100
75
50
50

Table 1 indicating that the addition of 0,3 g/L powder of Indian almond
leaves have not been able to reduce the prevalence of ectoparasites on nile tilapia.
The addition of 0,8 g/L and 1,2 g/L powder of Indian almond leaves were able to
reduce the prevalence/percentage of fish which infected ectoparasites. It shows that
the Indian almond leaves able to reduce ectoparasites on nile tilapia as research of
Akharaiyi et al. (2011) that Indian almond plants effectively used as medicines
because containing tannins, saponins, flavonoids, alkaloids and phenols. Tanin is
antibacterial. Tannins will form a strong bond with the iron to produce a chelate.
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Chelate toxic for microorganism membrane (Chansue and Assawawongkasem ,
2008)

Figure 1. Linier Regression Analysis of Cattapa Leaves Concentration (x) and
Ectoparasites Prevalence (y) after The Addition of Cattapa leaves
From calculations using linear regression found a close relationship
between the concentration of Indian almond/cattapa leaves with the prevalence of
fish with regression coefficient (r) of 0.89. According to Gomez and Gomez (2007),
the value of r = + 0.8 showed a high positive, so the addition of Indian almond leaves
provide a high positive effect on the reduction in the prevalence of ectoparasites on
nile tilapia. Results of linear regression analysis also showed that each additional 1
g/l Indian almond leaves will reduce the percentage (95%) of the fish are attacked by
ectoparasites.
Tabel 2. Mean Ectoparasites Intensity on Nile Tilapia
P1
Parasite
Oodinium sp.
Trichodina sp.
Pseudorhabdosynochus sp.
Dactylogyrus sp.
Lernea sp.
Epistylis sp.
Benedinia sp.
Caligus sp.
Gyrodactylus sp.
Mean Ectoparasites
Intensity

P2
Before After
0
0,67
0
0,67

P3
Before After
0
0
23,67
1,33

P4
Before After
0
0
49,33
0

Before
0
0,33

After
0,67
5,50

0
0
0,33
0
0
0
0,67

0,33
1,33
0,33
0
0
0
0

0
0
0,33
0
5,67
0
1,00

0,50
1,33
0
0
0
0
0

1,67
0,67
0
0,33
15,00
0
0

0,33
1,33
0
0
0
0
0

3,33
15,00
0
0
14,33
2,17
0

0
0,83
0
0
0
0
0

0,15

0,91

0,78

0,35

4,59

0,33

9,35

0,09
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Ectoparasites found on tilapia there are 9 species. Ectoparasites species that
dominate are Trichodina sp., Benedinia sp. and Dactylogyrus sp. Trichodina sp.
harmless if in small quantities. But when fish stress and water quality do not support,
the parasite will give serious effect on fish and can lead to secondary infections such
as bacterial (Amoako, 2006). Dactylogyrus sp. and Trichodina sp. also found on
tilapia in Brazil according to the results of research of Pantoja MF et al. ( 2012).
Parasite is an indicator of the decline of fish health (Bhutimethee et al. , 2005)

Figure 2. Linier Regression Analysis of Cattapa Levaes Concentration (x) and
Mean Ectoparasites Intensity (y) after Addition of Cattapa Leaves
Results of linear regression analysis showed that the addition of
cattapa/indian almond leaves can provide a high positive effect in reducing the
intensity of ectoparasites on nile tilapia. The component contained in the leaves can
protect fish from pathogens (Chansue and Assawawongkasem, 2008). The research
of Chitmanat et al. (2005 ) showed that 0,8 mg/L cattapa leaves extract is able to
resist Trichodina sp. on tilapia . Chansue and Tangtrongpiros (2005 ) also showed
that the leaves can reduce the amount of Dactylogyrus sp. on gold fish significantly.
Table 3. Survival Rate (%) of Nile Tilapia
Treatment
P1
P2
P3
P4

Survival Rate (%)
86,667
100
100
93,333
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Figure 3. Linier Regression Analysis of Cattapa Leaves Cocentration (x) and
Survival Rate (y) after Addition of Cattapa Leaves
The results showed that the addition of cattapa leaves didn’t have a
significant impact on the survival rate of nile tilapia. Parasites will give great impact
on the condition of the fish if stocking density is too high and the water quality does
not match (Pantoja et al ., 2011). Parasites can cause a major loss if the density of
fish farming is too high (Biu and Akorede , 2013). In this study, the fish density is
low so that the value of survival rate is high.
Table 4. Water Quality after Addition of Indian almond Leaves

Water Quality
DO (ppt)
pH
Suhu (0C)

P1
7,2
5
25-27

Treatment
P2
P3
7,2
7,2
5
5
27-28,4
27

P4
7,2
5
27

Results of water quality observations indicate that water quality is still
within the normal range for the nile tilapia fish farming .

4. Conclusions and Implications
In conclusion, the powder of Indian almond leaves can reduce the
prevalence and intensity of ectoparasites on nile tilapia.
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Abstrak
Isolation of high quality genomic DNA is a crucial pre-requsite step in any
molecular biology experimentsapplications. Sengon (Falcataria moluccana Miq.) is
a tropical tree species that contains high polyphenol and polysaccharide, which are
major contaminant in DNA yield and act as inhibitor in Polymerase Chain Reaction
(PCR) process. Those contaminants can be removed by some techniques in DNA
extraction. This paper describes the best method to isolate good quality and quantity
of DNA from Sengon. This research used five extraction methods, i.e. 1) Cetyl
Trimethyl Ammonium Bromide (CTAB) I, 2) CTAB II, 3) Purelink® Plant Total
DNA purification kit, 4) CTAB II combined with purification step from Purelink®
Plant Total DNA purification kit, and 5) Qiagen® DNeasy plant miniprep kit with
26% PVP (Polyvinylpyrrolidone) addition. CTAB I method produced DNA with
concentration of 20 ng/µl with high contaminant. CTAB II method produced high
DNA yield (100 ng/µl) and high contaminant too. Extraction with Purelink® Plant
Total DNA purification kit produced pure DNA yield but low concentration of DNA
(10 ng/µl). Combination between CTAB II and purification step from Purelink®
Plant Total DNA purification kit produced pure but low quantity of DNA (10ng/µl).
The best protocol was using Qiagen® DNeasy plant miniprep kit added with 26%
PVP , which could produced quite pure and high quantity of DNA yield (100 ng/µl).
Keywords: DNA extraction, methods, Sengon (Falcataria moluccana)

1. Introduction
Sengon (Falcataria moluccana Miq. Synnonim : Paraserinthes falcataria) is a
tropical tree species that spread naturally in Moluccas, New Guinea, and Solomon
islands. Sengon (Indonesian, Portuguese : Albizia) is one of favourite species in
forest plantation development in Indonesia, because of its multipurpose and fast
growth character, however it also has main obstacles i.e. pest and disease, which
decrease the wood quality. Some genetic studies on Sengon had been done recently
e.g. its genetic variations (Olivia 2012), and cloning effort (Hartati 2007; Tampang
2011).
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For any molecular studies, the prerequisite is superior quality of genomic DNA
without any contamination of RNA, proteins, metabolites, and degraded DNA.
Sengon is one of species in Fabaceae Family, which contains high polyphenol
(Ribeiro & Lovato 2009). Therefore, it’s hard to extract high quality of DNA from
this plant. The presence of those contaminants in extracted DNA, could inhibit
further process, such as Polymerase Chain Reaction (PCR) and DNA restriction
process. Presence of contaminants and degraded DNA are caused by many factors
e.g. tissue used for extraction, cell oxidation, chemicals contained in plant, and the
extraction process itself.
Nowadays, DNA extraction process can be done not only by conventional
methods, but also by some commercially available kits. Extraction process, either by
conventional methods or kits, have general principles : 1) cell lysis, 2) removing
proteins 3) removing other contaminants, and 4) elution or precipitation. Generally,
the advantage of DNA extraction using kit is less time required than using
conventional methods. But on the other side, kits are more expensive than
conventional methods. Therefore choice of DNA extraction methods depends on
facilities and chemicals availability, costs, and required quality of DNA produced.
This paper describes effort to obtain the best extraction methods that produce
high quality and quantity of DNA from Sengon leaves.
2. Methodology
DNA was isolated from fresh Sengon leaves. This research compared five
extraction protocols : 1) Cetyl Trimethyl Ammonium Bromide (CTAB) I (Aritonang
et al. 2007) which is modification from Doyle & Doyle (1990), and Murray &
Thompson (1980), 2) CTAB II (Azmat et al. 2012) which is modification from Jobes
et al. (1995), 3) Purelink® Plant Total DNA purification kit (Life Technologies
2012), 4) CTAB II combined with purification step from Purelink® Plant Total DNA
purification kit, and 5) Qiagen® DNeasy plant miniprep kit (Qiagen 2012) with 26%
Polyvinylpyrrolydone (PVP) addition.
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2.1 CTAB I
Grind about 1 mg of Sengon leaves, place in a tube filed with extraction buffer
(contains 1M Tris-HCl, 5M NaCl, 0.5 M EDTA, 10% CTAB, β-mercaptoethanol,
1% PVP) and 1%. PVP Incubate for 1 hour at 65°C. Cool it and add 500 µL
Chlorofom:Isoamylalcohol (24:1) and 10 µL phenol. Centrifuge at 10.000 rpm for 10
minutes. Transfer supernatant into a new tube. Add 500 µL isopropanol and 300 µL
NaCl. Incubate for ≥1 hour in freezer. Centrifuge at 10.000 rpm for 10 minutes.
Wash pellet by adding 300 µL ethanol 70%. Centrifuge at 10.000 rpm for 10
minutes. Dry tube in desicator. Add 50 µL TE (Tris-EDTA) buffer. Mix properly by
vortex.
2.2 CTAB II
Grind about 5 mg of Sengon leaves with liquid nitrogen, place in a tube filed
with extraction buffer (contains 1M Tris-HCl, 5M NaCl, 0.5 M EDTA, 10% CTAB),
and 1 µL β-mercaptoethanol. Incubate for 1 hour at 65°C. Centrifuge at 11.000 rpm
for 10 minutes. Transfer supernatant into a new tube. Add 750 µL of
Chlorofom:Isoamylalcohol (24:1). Centrifuge at 11.000 rpm for 10 minutes. Extract
supernatant and add 500 µL isopropanol. Incubate for ≥30 minutes in freezer.
Centrifuge at 11.000 rpm for 10 minutes. Discard liquid part. Add 500 µL nucleasefree water. Mix gently. Transfer dissolved part (without any mucous part) into new
tube. Add Na-acetate 0.1x volume and absolute ethanol 2.5 x volume. Incubate for
≥30 minutes in freezer. Centrifuge at 11.000 rpm for 10 minutes. Wash pellet by
adding 500 µL ethanol 70%. Centrifuge at 10.000 rpm for 10 minutes. Dry tube in
desicator. Add 110 µL TE buffer. Mix properly by vortex.
2.3 Purelink® Plant Total DNA purification kit
This protocol follow procedure from Life Technologies (2012). Grind about 1
mg of Sengon leaves with liquid nitrogen, place in a tube filled with 250 µL R2
solution, 15 µL SDS, and 15 µL RNAse. Incubate at 55°C for 30 minutes. Centrifuge
at 10.000 rpm for 5 minutes. Transfer supernatant to a new tube, Add 100 µL N2
solution. Centrifuge at 10.000 rpm for 5 minutes. Add 375 µL B4 solution. Transfer
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all those mix into membrane tube. Incubate for two minutes at room temperature
(RT). Centrifuge at 8.000 rpm for 30 seconds. Discard flow trough. Add 500 µL W4
solution. Centrifuge at 8.000 rpm for 30 seconds. Discard flow trough. Add 500 µL
W5 solution. Centrifuge at 8.000 rpm for 30 seconds. Discard flow trough. Change
collection tube. Add 100 µL E1 solution. Incubate 1 minute at RT. Centrifuge at
10.000 rpm for 1 minute. Elution step done twice and final DNA volume 200 µL.
2.4 CTAB II combined with purification step from Purelink® Plant Total DNA
purification kit.
This method used DNA yield from CTAB II methods followed by purification
step from Purelink® Plant Total DNA purification kit, which started from binding
with B4 solution until end process, with final DNA volume 200 µL.
2.5 Qiagen® DNeasy plant miniprep kit
This protocol follow procedure from Qiagen (2012). Grind about 1 mg Sengon
leaves with liquid nitrogen , place in a tube filled with 400 µL AP1 solution, 4 µL
RNAse A, and 40 µL 26% PVP. Incubate for 1 hour at 65° C. Add 150 µL AP2
solution. Incubate on ice for 10 minutes. Centrifuge at 14.000 rpm for 5 minutes.
Transfer supernatant into Qia Shredder. Centrifuge at 14.000 rpm for 2 minutes.
Transfer flow trough into new tube. Add AP3 solution 1,5 x volume. Transfer to
DNeasy mini spin column. Centrifuge at 8000 rpm for 1 minute. Transfer spin
column into new collection tube. Add 500 µL AW solution. Centrifuge at 8000 rpm
for 1 minute. Discard flow trough. Repeat. Transfer spin column into new collection
tube. Add 100 µL AE buffer. Incubate at RT for 1 minute. Centrifuge at 8000 rpm
for 1minute. Elution step done twice and final DNA volume 200 µL. DNA yields
were quantified by electrophoresis in 1% agarose gel, visualized under UV light.
3. Results and Discussion
Genetic studies, such as genetic diversity, evolutionary relationships, genome
sequencing, taxonomy and molecular systematics are dependant on good quality of
DNA as a starting material. Quality of DNA depends on tissue age (Moreira &
Olivera 2011), tissue type (Weising et al. 2005), and chemical components in plants
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i.a. polysaccharides (Sharma et al. 2002) and polyphenols (Fang et al. 1992).
Therefore, one extraction method is not always compatible for all tissue type and
species. Furthermore, obtaining best extraction methods for specific species is
important. This research investigates five DNA isolation protocols in order to obtain
the best method which give highest DNA yield in quantity and quality from Sengon
leaves. The result of five extraction methods can be seen in Figure 1.

Figure 1. DNA yields in agarose 1% from CTAB I (1), CTAB II (2), Purelink®
Plant Total DNA purification kit (3), CTAB II combined with
Purelink® Plant Total DNA purification kit (4), and Qiagen® DNeasy
plant miniprep kit (5). M10 is DNA lambda 10 ng/µL
DNA yield from CTAB I (Figure 1 (1)) had concentration about 20 ng/µL,
but have lot of contaminant seen in the figure as smear. High amount of contaminant
presence are probably due to grinding process, PVP concentration, and addition of
β-mercaptoethanol in extraction buffer. The grinding process didn’t use liquid
nitrogen that leads to DNA degradation by oxidation. Sahu et al. (2012) showed that
grinding tissue without adding liquid nitrogen can be done by freezing the tissue and
mortar at -80°C. Adding β-mercaptoethanol in the buffer for a long time could
destroy the β-mercaptoethanol itself, which lead into oxidation that destroy DNA
and polymerization of tannin that similar to polysaccharides (Varma et al. 2007).
Therefore, β-mercaptoethanol should be added right before use (Jobes et.al 1995,
Ibrahim 2011). The concentration of PVP (1%) is too low to obtain good result from
high polyphenol containing plants. Maliyakal (1992) used 20% PVP in extracting
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DNA from cotton (Gossypium hirsutum), which is also a woody plant that contain
high polyphenol and tannin.
DNA yield from CTAB II (Figure 1(2)) have higher concentration (50 – 100
ng/µL) than DNA extracted with CTAB I, because CTAB II use higher amount of
leaves than CTAB I protocol, also adding liquid nitrogen when grinding tissues, and
β-mercaptoethanol was added just before extraction. Even so there is still lot of
contaminants presence, which is shown as smear in the figure. In this case,
modification by only taking the diluted part after the first step of extraction without
any yellowish mucous part was not enough to remove contaminants without PVP
addition.
Extraction by Purelink® Plant Total DNA purification kit (Figure 1(3)) give
pure but low concentration of 10 ng/µL DNA yield. The same result shown from
CTAB II combined with Purelink® Plant Total DNA purification kit method (Figure
1(4)) that show scattered and thin DNA band. DNA concentration from CTAB II
before purification step was quite high (50-100 ng/µL), but after purification became
only 10 ng/µL. Therefore, the main reason of low DNA concentration in those two
methods is loss of DNA mostly in the purification step.
Extraction by Qiagen® Dneasy plant miniprepkit with 26% PVP addition
(Figure 1(5)) give high concentration (100 ng/µL) DNA and less contaminant
presence in final volume of 200 µL. Among those five extraction protocols, this
method give the best result. The main reason of high quality yield is PVP
concentration added and purification protocol. The amount of PVP added (26%) is
the optimum concentration for removing polyphenol from Sengon leaves. Too high
concentration of PVP also can cause another contamination by PVP itself. Puchooa
(2004) showed the optimum amount of PVP used for extracting DNA from lychee
(Litchi chinensis Sonn) is 2% PVP 10 (Molecular weight; Mr 1000), instead of PVP
40 (Mr 4000).
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4. Conclusions and Implications
1. The best method for extracting DNA from Sengon leaves is Qiagen® Dneasy
plant miniprep kit with 26% PVP addition, resulting in DNA concentration
of 100 ng/µL.
2. The addition of 26% PVP should be tried in other extraction methods,
especially the conventional ones, to develop less cost methods with good
result.
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Abstract
Irrational use of antibiotic could caused dangerous effects against human
being. One in particular is the big problem of resistance of bacterial against present
antibiotic. Penicillin which is a commonly used as an antibiotic drug and is being
used since more than six decades. It has been proved to be an excellent and
effective drug for b a c t e r i a l i n f e c t io n s . Present antibiotic such as penicillin has
been known as a holy drug, now is not effective to cure infection of Staphylococcus,
urinal infection, and gonorrhea. The main aim of this research was to develop new or
novel compounds with potential as the next generation of antibiotic. Readily
accessed natural products, in particular eugenol (1) which is easily isolated from the
dried leaves of clove and could be used as a starting material for design and synthesis
of these new or novel compounds. Eugenol has been reported to posses antioxidant
and anticancer properties. In an attempt to enhance intrinsic activity of this natural
compound, design and synthesis of the new candidate antibiotic namely: novel cyclic
sulfonic ester, cyclic isothiocyanate, and others will be discussed. Design of these
novel compounds were analyzed based on retrosynthesis and the synthesis products
were rapidly confirmed by GC-MS and nmr analyses. All derivatives studied showed
antibacterial properties against Eschericia coli, Bacillus cereus, and Staphylococcus
aureus.
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1. Introduction
Irrational use of antibiotic caused dangerous effects against human being.
One in particular is the big problem of bacterial resistance against the presence
antibiotic. Antibiotics are grossly abused in developing countries, especially in
Africa and Asia through their purchase without prescription in local pharmacies and
drug stores, and through in appropriate prescribing habits and an overzealous desire
to treat every infection. A number of studies have demonstrated the wide spread
practice of self medication. In Sudan, 1750 adults were surveyed, 60% have used
antibiotics without a prescription (Elsiddi, et al., 2010). Southern Rural Bangladesh
survey was conducted among 6,000 patients and 580 physicians in the In rural areas
of Dhaka and Rajshahi showed around forty-four (44.1) percent doctors prescribe
antibiotics in cold and fever before diagnosis (Sutradhar, 2014).
Any use of antibiotics can increase selective pressure in a population of
bacteria that promotes resistant bacteria to thrive and the susceptible bacteria to die
off. Antibiotic resistance poses a grave and growing global problem. An increase in
the frequency of antibiotic resistance in bacteria since the 1950s has been observed
for all major classes of antibiotics used to treat a wide variety of respiratory illnesses,
skin disorders, and sexually transmitted diseases. Penicillin has been commonly used
to treat a wide range of infections. In 1967 the first penicillin-resistant Streptococcus
pneumoniae was observed in Australia, and seven years later in the U.S. Another
case of penicillin-resistant S. pneumoniae was observed in a patient with
pneumococcal meningitis. In 1980 it was estimated that 3-5% of S. pneumoniae were
penicillin-resistant and by 1998, 34% of the S. pneumoniae sampled were resistant to
penicillin (Criswell, 2004).
As resistance to antibiotics becomes more common, a greater need for
alternative treatments arises. One alternative to solve this problem is by designing
and synthesizing new or novel bioactive compounds as the next generation
antibiotics which can replace penicillin. Readily accessed natural products, in
particular eugenol (1) which is easily isolated from the dried leaves of clove and
could be used as a starting material for the design and synthesis of these new or
novel compounds. Eugenol (4-Allyl-2-methoxyphenol) has been reported to poses
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antioxidant and anticancer properties (Carrasco, 2008). Eugenol, a constituent of
clove, has been used for antibacterial (Burt and Reinder, 2003), acaricidal (Kim, et.
al., 2004), and anti-Helicobacter (Li and Zhang, 2005).
In view of these evidences on biological properties of eugenol and in
continuation of our research on natural products particularly eugenol, chemical
transformation of this compound to the novel cyclic isothiocyanate, novel cyclic
sulfonic, and other derivatives were reported.
2. Methodology
2.1. Extraction and GC-MS Analysis
Dried clove leaves (250 g) was grounded to fine particles and percolated with
dichloromethane (1750 mL) and kept for 24 hours, and then the liquid extract was
filtered and evaporated to afford yellowish oil (11 g). This oil was analyzed by GCMS to confirm the presence of eugenol.

2.2. Isolation of eugenol
Clove leaves oil (5 g) in beaker (250 ml) was dissolved in Dichlomethane (25
mL). This stirred solution was NaOH (1,22 g, in 9,15 mL aquadest) and kept to stirr
for 15 minutes at room temperature. Two layer formed, organic layer and aqueous
layer were separated and the aqueous layer was added concentrated HCl to pH 3.
This solution was extracted with dichloromethane (3 x 25 mL) and dried with
Na2SO4 unhydrous. Filtered and evaporated the solvent to afford eugenol (3.25g,
65%). This oil was identified as eugenol (1) by GC-MS and NMR analyses. M+. 209,
cal for C10H11NO4 Major fragments : 195 (M+. – CH2), 178, 163, 147, 131, 119, 103,
91 (base peak). IR (film) nmax/cm-1: 3232 (O-H), 3084 (C=CH-Ar), 3014 (CH=CH2),
2936, 2829, 1634 (C=C), 1547 (NO2), 1399, 1327, 1260 (C-O), 1127 (C-O), 1066,
999, 912, 764. 1H NMR (400.1 MHz, CDCl3):

3.35 (2H, d, J 6.6 Hz, H1'); 3.93

(3H, s, OCH3); 5.13 (2H, m, H3'); 5.91 (1H, m, H2'); 6.96 (1H, s, H3); 7.50 (1H, d, J
0.9 Hz, H5); 10.67 (1H, s, OH).
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2.3. Design and Synthesis of molecule target (4) and (5)
Design of these molecules target (Scheme. 1) was based on retrosynthesis
analyses (backward of synthesis) which was started from disconnection of C-N and
C-O bonds of cyclic isothicyanate ring to afford amino eugenol (3). Functional
Group Interconversion (FGI) of amino functional group would be achieved by
oxidation to get nitro-eugenol (2). C-N disconnection of nitro group from benzene
ring of nitro eugenol will give eugenol (1).
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Scheme 1. Design and Synthesis of molecule target (4), (5), and (6).

2.3.1. Synthesis of nitro-eugenol (2).
An Efficient Method on nitration of eugenol has been studied (Sudarma,
et.al., 2014).
2.3.2. Synthesis of amino-eugenol (3)
Nitro-eugenol (2) has been reduced smoothly to amino-eugenol (3) in good
yield by zinc and formic acid (Sudarma, et. al., 2015a).
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2.3.3. Synthesis of molecule target (4)
Amino eugenol

(250mg, 1.40 mmol) was dissolved in a minimum of

tetrahydrofuran and stirred for 10 min, then carbon disulfide (0.2 ml) was added. The
solution was stirred overnight. The precipitate was filtered and washed with
methanol to afford amorphous solid (245mg). Worked up as Sudarma, et. al., 2015a.
2.4.Synthesis of molecule target (5)
To stirred solution of amino eugenol (200 mg, 1.12 mmol) and sodium
carbonate (400 mg, 3.78 mmol) in dry dichloromethane (20 ml) cooled to 0oC ,
chloro acetyl chloride (0,4 ml, 5 mmol) was added dropwise. Stirring was continued
below 5oC for another 15 min, and then the mixture was stirred further at room
temperature for 1 h. Distilled water (25 ml) was added to the solution, then the
organic layer was separated. The aqueous layer was extracted with dichloromethane
(3 x 10 ml). The dichloromethane was combined and dried. Worked up as Sudarma,
et. al., 2015b to afford gum (205 mg) and further purification gave orthocetamol (5).
2.5 Synthesis of cyclic sulfonic ester (6)
To stirred solution of eugenol (1) (100 mg, 0.6 mmol) in dichloromethane (20
Ml) was added chlorosulfonic acid (2 mL) drop by drop. The solution was stirred at
room temperature for 30 min then refluxed for 15 min. The solution was evaporated
and water (10 mL) then added, basified to pH 8 with 1M sodium hydroxide, then
extracted with dichloromethane. Worked up as Sudarma, et. al., 2013).
3. Results and Discussion
Preparation of this work was begun from extraction and isolation of eugenol
from dried clove leaves . Extraction with dichloromethane gave a yellowish oil, and
GC-MS analyses of this oil gave five major components, namely eugenol, betacaryophyllene, alpha-humulene, eugenyl acetate, and caryophyllene oxide . Acidbase extraction was employed to separate eugenol from others component, because
eugenol has a hydroxyl group (phenol) and none for the other components. This
phenol is a weak acid and if base such as NaOH was added will give Na-eugenolate
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which is soluble in aqueous layer and treated this solution with HCl to pH 3 will give
eugenol.
Chemical transformations of eugenol to its derivatives were analyzed by GCMS. GC-MS which is a rapid instrument to analyze crude products of chemical
transformation before further work up such isolation and purification. Nitration
reaction of eugenol (1) produced nitro-eugenol (2) (Scheme 1 ). Eugenol is
considered as a phenolic compound similar to benzene with three substituents
(hydroxy, methoxy, and allyl) which undergo electrophilic aromatic substitution
reactions through nitration. Nitro-eugenol is of considerable importance in the
production of other fine chemicals such as amino-eugenol for further chemical
synthesis. Preliminary studied showed that nitration of eugenol with several methods
gave low – moderate yields, but the best method to synthesize nitro-eugenol was is
using method d (Scheme. 2).
2 (55.4%)

NO2
HO

b
d

MeO

HO

2 (35.0%)

a

2 (86%)

+

MeO

O

1

CH3
O

c
NO2
HO
2 (63.2%)

MeO
2a (48.2%)

+
HO
2b (2.9%)

Scheme. 2: Synthesis methods of nitro-eugenol (2).
Conditions:
(a) HNO3/ CH3COOH, rt. 1 h, refluxed 20 min,
(b) HNO3/dilute H2SO4, heated 55 ºC, 20 min,
(c) NaNO3/KHSO4, SiO2 /H2 O (1:1) CH2 Cl2
rt. 5.5 h,
(d) NH4NO3/KHSO4, CH3 CN, rt.
0.5 h, refluxed 5 h.
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The best method to synthesize nitro-eugenol was using method d (yield 86%).
Method d using green, available, inexpensive and easy to handle NH4NO3/KHSO4
reagents was believed to be a suitable method for the synthesis of nitro eugenol.
Nitrification of eugenol (1) was a substitution reaction and theoretically would
produce 4-Allyl-2-methoxy-6-nitrophenol (2) due to the presence of hydroxyl group
in eugenol. The hydroxyl group directed the –NO2 subtituent to ortho position. The
presence of this nitro compound was identified by GC-MS (Figure 1) which gave
molecular ion at m/z 209 corresponding to molecular formula C10H11NO4

Figure 1. Mass spectrum of represented nitro-eugenol (2)
The FT-IR of (2) gave a characteristic –OH phenol and nitro groups
stretching bands at frequency 3232 (O-H), and 1547 (NO2). The 1H NMR. spectrum
of (2) gave signal –OH shifted downfield at 10.67 ppm due to the formation of
hydrogen bonding between hydrogen from –OH with oxygen from NO2.
Further step is preparation of amino-eugenol (3) from nitro-eugenol (2) to the
corresponding amine.Typical reducing agents such as tin/HCl, Zn/CaCl2, Zn/formic
acid have been used for the reduction of nitro aromatic. It has been reported that nitro
aromatic compound was reduced smootly with zinc powder and formic acid in
methanol to afford amino-group. The structure of amino-eugenol (3) was confirmed
spectroscopically (Sudarma, et. al., 2015a). The GC-MS analysis observed molecular
ion at m/z 179 consistent with the molecular formula C10H13NO2 . Comparison of
the 1H NMR spectra of (2) and (3) revealed that the chemical shifts of the protons
were very similar except the amino group of (3) showed a two protons singlet at 3,48
and 3,68 ppm.
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Final step to prepared the molecule target (4) was to treat carbon disulfide
with amino-eugenol (3) for overnight reaction and analysed by GC-MS produced
isothiocyanate derivatives (4). The GC-MS analysis showed peak 6 as a major
isothiocyanate derivative which has molecular ion at m/z 221 corresponding to the
molecular formula C11H11NO2S. Mechanistically, the formation of the compound (4)
can be explained as follows (Scheme-3): nucleophilic attack of the amino group
from amino eugenol (3) on the carbon of carbon disulfide to produced intermediated
(3b), followed by hydroksi addition to give (3c). Elimination of hydrogen sulfide
would then produced (4) (Sudarma, et. al., 2015a).
S
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S

S
..
NH2

S
NH

HO

HO

MeO

MeO
(3b)

(3)

S

H
N
- H2S

O

SH

H S

H
N
O

MeO

MeO

(3c)
(4)

Scheme 3. The formation of the compound (4)
Final step for the synthesis of molecule target (orthocetamol) (5) is acylation
of amino-eugenol, the simplest and most used method for the transformation of
amines to be acetamides is N-acylation of an amine with an acid halide or anhydride
in the presence of base. The chemical transformation of the amino-eugenol (3) to
orthocetamol (5) was prepared by stirring amino-eugenol (3) in dichloromethane
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with anhydrous sodium carbonate and the acetyl chloride (Sudarma, et. al., 2015b).
N-acetyl eugenol (orthocetamol) has two functional groups which are similar to
paracetamol with different position (ortho and para) on their benzene ring. These
functional groups may have similar biological effect to paracetamol which is a
commonly used analgesic and antipyretic drug and is being used since more than six
decades. It has been proved to be an excellent and effective drug for pain relief
and control of fever in adults and children. Some novel alkylated metacetamol
compounds showed antimicrobial and anthelmintic activities (Darsi, et. al., 2011).
Molecule target (6) or cyclic sulfonic ester was prepared by treated of
eugenol (1) with chlorosulfonic acid (Sudarma, et. al., 2013). This compound was
recrystalized in Methanol to give white needles and confirmed by mass spectrum and
NMR analyses. The mass spectrum showed the molecular ion at m/z 244
corresponding to molecular formula C10H12SO5 (Figure 2).

Figure 2. Mass spectrum of represented new cyclic sulfonic derivative (6)

1

H and

13

C n.m.r analyses confirmed the cyclic form of sulfonic derivative (6)

(Figure 3) which showed additional methyl group as a doublet at
13

1.62. This

anayisis was supported by C n.m.r and DEPT which gave 4 quaternary carbons, 3
methine carbons, 1 methylene carbon, and 2 methyl carbons.
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Figure 3. 1H n.m.r. of new cyclic sulfonic derivative (6) in CDCl3

Mechanistically, proposed the formation of the compound (6) can be
explained as follows (Scheme-4): eugenol (1) has an asymmetry double bond at the
side chain which is possible to undergoes Markovnikov or anti- Markovnikov
addition. In the first step of the reaction, the ClSO3H will attack the double bond at
the Allyl side of eugenol (1). This leads to the formation of intermediate (1a). In the
second step of the reaction, a base donates electrons to the hydrogen atom and
generated the losses of HCl to afford cyclic product (2).
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Scheme 4. Proposed mechanism of formation of (6)
Preliminary bioassay of eugenol and its derivatives showed biological
activities against Eschericia coli, Bacillus cereus, and Staphylococcus aureus (Table
1). Highest inhibition was showed by compound (5) which gave wide inhibition
spectrums compared other derivatives. Selective inhibition was showed by
compound (2) which could inhibited Eschericia coli and Staphylococcus aureus but
not for Bacillus cereus.
Table 1. Inhibition of eugenol derivatives prepared from chemical
transformation against bacteria
Compo
unds

Eschericia coli

Bacillus cereus

Staphylococcus
aureus

R1(mm)

R2(m
m)

R1(mm)

R2(mm)

R1(mm)

R2(mm
)

(1)

10.25

12.5

12

14

17

16

(2)

8

10

0

0

12

11

(3)

8

6,5

7

6

6.5

7. 0

(4)

NA

NA

NA

NA

NA

NA
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(5)

20

17

17

18

15

17

(6)

10

13

10.5

10

10

9.5

4. Conclusions
Bioactive compounds can be designed and synthesized from eugenol (1),
constituent of dried clove leaves and potential to replace the antibiotic penicillin.
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The Use of Biocompost and Bioactivator in A Granule Formulation
Containing THE USE OF Trichoderma spp. to Enhance Growth and
Yield of Soybean in Tropopsamnet of North Lombok
I Made Sudantha dan Suwardji
Postgraduate Study Program On Dryland Resources Management Faculty of Agriculture University of
Mataram

Abstract
The aim of this research was to investigate the influence levels of biocompost
and bioactivator containing Trichoderma spp. on the growth and yield of soybean in
Tropopsament of Lombok. This experiment was conducted in the field using a
factorial experimental design. The main plot was biocompost consist of 4 levels:
control (No biocompost added), 5 tons/ha of biocompost, 10 tons/ha of biocompost
and 15 tons/ha of biocompost. The sub-plots was a bio-activator consist of: without
the application of bioactivator(control), 0,3 tons/ha of bioactivator, 0.7 tons/ha of
bioactivator and
1,1 tons/ha of bioactivator. The results showed that: (1) the
application biocompost 10 tons/ha produced 2,863 tons/ha yield of soybean and the
lowest yield produced from the control treatment 1,709 tons/ha; (2) application of
bioaktiavtor of 1,1 tons/ha produced 2,764 tons/ha of soybean yield and the lowest
yield was produced from the the control without the application of bio-activator was
about 1,859 tons/ha. In addition the application of biocompost increased soybean
yield by 23,65% while the application of bioactivator increased yield of soybean by
23,54%. In conclustion application of optimum level of either biocompost (10
tons/ha) nor bioactivator (1.1 tons/ha) incrresed soybean yield by more than 23%,
however from the the cost of prduction analysis of both materials,biocompost and
bioactivator, bioactivator is much more cheaper (Rp. 4.950.00/ha) compared with
biocmpost (Rp. 7.420.000/ha).
Key Words: Biocompost, Bioactivator, Soybean,Growth, Yield, Trichoderma spp.

1. Introduction
Soybean (Glycine max L.) is an important agricultural commodity and highly
required by Indonesia as raw material for food, for animal feeding and industrial
products. As soybean is required for a parimary material of food products such as
tempe, tofu and also others, the deman for soybean is steadily increase every year
(Rukmana and Yuniarsih, 1995).
Soybean production in the West Nusa Tenggara (WNT) Provinnce at the year
of 2013 decreased by 23.63 % from 67.279 ton compared with the production of
year 2012 (75.042 ton). Recent trend on decrease of soyben production in the WNT
Province is mainly due to the decrease of harvest areas by 16.19%, from 75,042 ha
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for year of 2012 ha to 62,890 ha of the year 2013. In addition, our data also suggests
that the decreased of soybean production also due to the decreased of soybean
productivity from its productivity of 1.174 ton/ha at year of 2013 to 1.070 ton/ha
(BPS 2012). This has been advocated due to decline in soil productivity as a result of
unsustainable current farming practice. Long-term farming practice using continous
application of high rate of singgle nutrient fertilizer particularly N and P coulld
accelerate the decline in soil fertility as a result of imbalancing nutrients status in soil
and accelerating the decomposition of soil organic matter (WNT Province
Department of Agriculture, 2009).
This problem can be solved by applying biocompost or bioactivator while at
the same time also reducing the amount of anorganic fertilizer applied. In addition,
introducing the high yielded soybean vaiety is also recomended. By applying this
farming technology, the ability of soybean crop to withstand to the pathogen
particularly soil borne desease increase, and the adaptability of soybean plant to the
drought also increase, as well as able to increase crop growth and yield (Sudantha
dan Suwardji, 2013).
Biokompost is compost produced using lignocellulotic microbes which are able
to act as biological control agents for plant desease and organic matterial
decomposers. Sudantha (2007) reported that Saprofit Fungi of T. harzainum isolate
SAPRO-07 and endofi fungi of Trichodeerma koningii isolate ENDO-02 is local
superior microbes of WNT capable of

accelerating decompotition of organic

substrates. In addition, Sudantha (2009) also showed that the use of biocompost
resulted from fermentation using Saprofit T. harzainum isolate SAPRO-07 and
endofit fungi T. koningii isolate ENDO-02) in soybean crop increased its ability to
withstand to soil borne pathogen and yield of soyben in greenhouse experiment.
Bioactivator is stimulated inoculant made of natural products which is
capable of increasing growth and flowering of the soybean crops. Sudantha (2009)
reported that the use of bioactivator cotaining saprofit fungi T. harzainum isolate
SAPRO-07 and endofit fungi of T. koningii isolate ENDO-02 in soyben crop can
increase growth and flowering of soybean. Fungi of T. polysporum isolat ENDO-

543

04 and T. harzianum isolate SAPRO-07 produced in a agar media can be formulated
in liquid, tablet and a granule form (Sudantha, 2010).
Therefore it is important to investigate the potential use of fugi Trichoderma,
spp. in the development of sustainable soybeam farming practices to increase its
growth and yield.
2. Materials and Methods
2.1 Experiment Site and Design
This field experiment was conducted in Sembung Vilage the District of West
Lombok using Split Plot Experimental Design with the main plot was biocompost
consists of four levels mainly: b0 =

control, without biocompost, b1 = 2 kg

biocompost /plot equal to n 5 ton/ha, b2 = 4 kg/plot equal to 10 ton/ha, b3 = 6
kg/plot equal to 15 ton/ha. Sub plot was bioactivator consists of four levels mainly :
f0 = control, without bioactivator, f1 = 120 g/plot equal to 0.3 ton/ha, f2 = 280
g/plot equal to 0.7 ton/ha, f3 = 440 g/plot equal to 1.1 ton/ha. Combination of both
treatments resulted of 16 treatment combinations replicated 3 times resulted in 48
unit plot.
2.2 Preparation of Bioactivator
Bioactivator containing Trichoderma spp. was prepared in a granule form
made of finely grained dried coffee leaf mixed with stirilized clay soil with the
composition 10:1 (v/v). This material was inoculated with the suspenssion of mixed
incoculation of biomass of fungi T. polysporum isolate ENDO-4 and T. harzianum
isolate SAPRO-07 (containing spore suspenssion of 106/ml). Finally, the mixed
material was passed through 2 mm granule machine and icubated in the room
temperature for 2 week before in use.
2.3 Preparation of Biocompost
Biocompost was prepared from rice straw as main material. Dried rice straw
was cutted and grinded using machine to 2 cm size. The fine cutted and grinded rice
straw was mixed with supplements consist 0.1% of horse manure and 0.01 % of by
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product of milling rice, suspension of fungi endofit T. polysporum (isolate ENDO04) and fungi T. harzianun (isolate SAPRO-07). Waster was added and mixed with
mixed materials to achive water content of 30 - 40 %. The final mixed material was
wrapped with plastic bag and icubated for 2 weeks.
2.4 Land Preparation
Before planting, land was cultivated using hand tractor and experimental plot
was prepared with step by step as follow (1) land was cultivated using hand tractor
wih depth of cultivation up to 15-20 cm, (2) soil was incubated for 7 days, (3) 48 of
experimental plots with size of 2 x3 m2 were prepared manually using huelike tool.
Between experimental plots was separated using dicht of 40 cm of width and depth
up to 30 cm.
2.5 Seed Planting
Three soybean seeds variety of Anjasmoro were planted at depht of 3 cm with
row spacing 20 x 25 cm

the experimental plot. One week after planting, 2

germinated seeds were remained and maintained for the purpose of this study.
2.6 Crops Maintenance
Crops maintenance inlude fertilization, weeding and watering. N, P and K
fertilizer were applied as urea, orthophosphate, and Potassium Chloride at levels of
50 kg Urea/ha, 50 kg orthophosphate/ha and 50 kg potassium chloride 50 kg/ha.
Fertilizer was applied 2 times, at time of sowing and 4 weeks after sowing. Weeding
was conducted at 4 weeks after sowing.
2.7 Data Analysis
Collected data for measurement of plant growth was plant height, plant yield
and some soil properties. The data was statistically analysed using analysis of
variance at P <0.05. Any significant different between mean of the data was further
tested using Leas Significant Ddifferent (LSD) at P <0.05.
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3. Results and Discussion
3.1 Plant Height
Statistical analysis showed that plant heigh at 4 weeks after planting(WAP)
was signficantl different. However there was no significant intaction between
bioactivator and biocompost treatment (Table 1)
Tabel 1. Mean plant height as a result the application of biocompost and
bioactivator at 4 weeks after planting (WAP)

Rate of Biocompost

Plant Height (cm)

Control/Without biocompost

47,82 a

5 ton/ha

48,07 a

10 ton/ha

51,60 b

15 ton/ha

52,06 b
LSD <0.005

2,04

Rate of Bioactivator

Plant Height (cm)

Control/Without Bioactivator

45,44 a

0.3 ton/ha

50,19 b

0.7 ton/ha

52,00 b

1.1 ton/ha

51,92 b
LSD <0.05

2,04

*) Values followed with the same letter are not significantly different at P < 0.05.
Table 1 showed that both application of biocompost and bioactivator increased the
plant height. This results suggested that both biocompost and biactivator were able to
increase the vegetative growth of soybean. Results of this field experiment was
similar to green house experiment reported by Sudhantha (2009). Sudhantha (2009)
showed that the use of biocompost containing fungi endofit T. Polysporum and
saprofit T. Harzianum increased both soybean plant adaptability to the wilted
deasease due to Fusarium spp and enhanced plant growth. Salisbury and Ross (1995)
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suggested that some of soil fungus can produce etilen, and hence it can enhance seed
germination, shoot growth, flowering time and impeded soil borne phatogen.
Similarly, Sudhantha (2010) also found that fungi endofit Trichoderma spp, was
quickly able to colonize in the soybean rhizophere and etilen produced as reported
by Salisbury and Ross (1995) may predominantly enhaced shoot growth. While
Trautman and Olinceiw (1996) also showed that organic matter containing sellulose
can be easily transformed into lignin sellulose and then can be transformed into the
simple compunds which are easily disolve in water. This coumpound may easily
available for plant growth and development.
The increase of plant height as a result the application of biocompost and
bioactvator indicated that both biocompost and bioactivator containing fungi of
Trichoderma spp. were able to enhance vegetative growth of the soybean plant.
Similar result was reported by Sudantha (2007), the use of fungi endofit T. koningii
isolate ENDO-02 and T. polysporum isolat ENDO-04 on the young branch of vanili
plant was able to lengthten development young shoot of vanili plant. Furthermore,
the application of bioactivator Trichoderma spp. in the rhizosphere areas of soybean
plant increased soil fertility and soybean plant peformance become more healthy and
increase plant growth and development. Similar results have also been reported by
Sudhanta and Suwardji (2013) for increasing soil fertility due to the application of
fungi of Trichoderma spp. Utomo (2009) also showed that application of bioactivator
containing Trichoderma spp. increased growth and developmennt of Gmelina Aborea
perenial three in the peat soil, plant height increased by 39.44%, diameter of the three
increased by 3,12%, leaf area increased by 85.63% compared with the control plant
without application of Trichoderma spp.

3.2 Time of Flowering (DAS)
Statistical analysis of the time of tillering using analysis variance suggested
that both biocompost and bioactivator significantly reduced time of tillering.
However there was no significant interaction between biocompost and bioactivator
(Table 2).
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Tabel 2. Means time of soybean tillering as a result of biocompost and
bioactivator application
Time of Flowering (Day After
Sowing/Days)
Control/Without biocompost
33,17 c
5 ton/ha
31,75 b
10 ton/ha
29, 92 a
15 ton/ha
29,58 a
LSD <0.005
0,83
Time of Flowering (Day After
Rate of Bioactivator
Sowing/Days)
Control/Without Bioactivator
31,92 c
0.3 ton/ha
31,33 bc
0.7 ton/ha
30,75 ab
1.1 ton/ha
30,41 a
LSD <0.05
0,83
*) Values followed with the same letter are not significantly different at P < 0.05.
Rate of Biocompost

Table 2 showed that application of

both

biocompost and bioactivator

reduced time of flowering of soybean plant compared with the control. The data also
suggests that application of biocompost can substaantially reduced day of tillering by
3-4 days while application of bioactivator was only able to reduce day of tillering by
1-2 days. It is postulated that biocompost and bioactivator containing Thricodema
spp, enchanced the generatif growth of soybean. This results similar to that of
Sudhantha and Suwardji (2013), reported that application of fermented biocompost
containing endofit and saprofit Thricoderma spp, reduced the time of flowering of
soybean variety of Anjasmoro to some extent. This has been postulated that
Thricoderma spp may produced chemical compound that able to enhance the time of
tillering of soybean.In addition, Stevenson (1982) sugested that in soil may content
chemical compound which may influence the biological activity such as growth
stimulated compounds such as auxin and vitamin. These compunds may influence
growth and development of plant.While Sudhantha (2010), reported that the use of
fermented rice straw and plant leaf residue biocomposts containing T. koninggi
isolate ENDO-02 and T. harzianum isolate SAPRO-07 enhanced time of flowering
of soybean plant and increased the yield. Similar reason that has been discussed
above, mainly the ability of Thricoderma spp to produce certain chemical compound
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in the rhizophere areas which was able to enter into the soybean plant could
enhanced the time of flowering. The different in flowering time of soybean was
postulated as a result of the action of a stimulated compund produced by Tricoderma
spp for soybean growth and flowering.
3.3 Seed Dry Weight
The application of biocompost and bioactivator significanly increased seed
dry weight and there was no significant interaction between biocompost and
bioactivator. Mean dry weight of soybean in each plot of treatment can be seen in
Table 3. Table 3 also showed that the application of biocompost increased seed dry
weight of soybean. Results showed that in all levels of biocompost application
increased seed dry weigh of soybean. In addition, the highest level of soybean yield
(2.863 ton/ha) was achieved at level of biocompost application of 10 ton/ha. While
the lowest yield of soybean (1.709 ton/ha) was resulted from the zero applicaion of
biocompost/control treatment.
Table 3. The influence level of biocompost and bioactivator application on the
seed dry weight
Seed dry wieght
(g/plot)

Seed dry weight

Control/Without biocompost

683,5 a

1,709

5 ton/ha

905,8 ab

2,265

10 ton/ha

1145,1 b

2,863

15 ton/ha

1110,4 b

2,776

Rate of Biocompost

(ton/ha)

LSD <0.005

3,20
Seed dry wieght
(g/plot)

Seed dry weight

Rate of Bioactivator

743,7 a

1,859

0.3 ton/ha

1025,8 ab

2,565

0.7 ton/ha

969,9 ab

2,425

Control/Without Bioactivator

(ton/ha)
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1.1 ton/ha

1105,4 b

2,764

LSD <0.05
*) Values followed with the same letter are not significantly different at P < 0.05.
The results showed that application of biocompost containing Trichoderma
spp. was able to increase the yield of soybean. This result is similar to those of
Sudantha and Suwardji (2013), reported that application of fermented biocompost
with fungi endofit and saprofit Trichoderma spp. significantly increased yield of
soybean compared with zero application of biocompost. Furthermore, Sudantha and
Suwardji (2013) showed that application of biocompost containing Trichoderme
spp. resulted in increase growth and performence of soybean. We postulated that the
increase in the amount of nutrient avaialability under the treatment of biocompost
could

increased

growth

and

yield

of

soybean

compared

with

control

treatment/without application of biocompost.
Table 3 also showed that application of bioactivator containing Trichoderma
spp. at level 1.1ton/ha resulted in the highest seed dry weight of soybean (2.764
ton/ha) compared with control treatment/without application of bioactivator. Results
of this study similar to that of Sudantha and Suwardji (2013) reported that the
application bioactivator the formulation of liquid, granule and tablet as a result of
fermentation of material using fungi endofit and saprofit Trichoderma spp. was able
to increase growth, productive branches, shoot fresh weigth and shoot dry matter
weigth and yield of soybean. Stevenson (1982), reported that there are some
compouds that may influennce biological activity in soil mainly growth accelerated
coumpunds such as auxin and vitamins as well as some organic compounds wih low
molecular weigth mainly bicarbonat compounds (suksinat, ciannamat, fumarat) as a
result of organic matter decomposition. Increasing amount of these compounds in
soil as a result of bioactivator application have been advocated for increasing growth
and yield of soybean plant.
This study suggests that both biocompost and bioactivator increased the growth
and yield of soybean to aproximately more thaan 23% at optimum level for
biocompost (10 tons/ha) and bioactivator (1.1 tons/ha) . However from the the cost of
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prduction analysis of those two materials(biocompost and bioactivator), bioactivator
is much more cheaper (Rp. 4.950.00/ha) compared with biocompost (Rp.
7.420.000/ha).
4. Conclusion
Results from this study suggested that (1) the application biocompost 10
tons/ha resulted of 2.863 tons/ha yield of soybean and the lowest yield resulted from
the control treatment/without biocompost of 1.709 tons/ha; (2) the application of
bioactiavtor of 1.1 tons/ha resulted to 2.764 tons/ha of soybean yield and the lowest
yield was resulted from the the control treatment/without bioactivator application
was about 1.859 tons/ha.(3) the application of both biocompost and bioactivator at
optimum level increased the production of the soybean to approximately more than
23%.
In conclusion from farmers” benefit analysis” suggested that the application
of bioactivator containing Trichoderma spp. is much more beneficial and cheaper
compared with the application of biocompost.
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Abstract

Solid waste management in the sanitary landfill were not good accepted by
the people lived in surrounding area due to their bad volatile odor and other
pollution. The exception is the sanitary landfill in Talang Agung that is belong to
Malang regency due to their very good impact to the people who live in surrounding
area. This research was aimed to study the model of management so that their
existence can be functioned as tourism site and also as education site. It is well
accepted by the people. Direct survey to the sanitary landfill site to gain the
important information regarding with some effort of the management it did not give
bad impact to the environment and some information about the visibility study for
the education and tourism sites. The acceptability of the people related with tourism
site was also noted. The results show that the management has built a kind of “little
green park” that consist the vegetation that can reduce the volatile odor from the
landfill. Moreover, they have built the methane gas installation and they distributed
to the residence in surrounding area. These excellent effort can drive people who live
in surrounding area to accept to protect the existence of the sanitary landfill.
Keywords : sanitary landfill, management, waste
1. Introduction
Waste problem becomes one of the important issues in Indonesia. According
to the Law No. 18 Tyear 2008 about waste management, Waste is the rest of the
day-to-day human activities or natural processes in the solid form. Every day the
garbage thrown in the trash which is then transported by garbage trucks to dispose of
in a landfill (Damanhuri and Padmi 2011). In addition to the garbage, there are also
residues such use of waste residue recycling inorganic waste. Scavengers often use
items from the garbage can still be sold or used (Sankoh et al, 2013). Therefore,
landfills become very important existence.
Landfill has some negative impacts such as the source of illness, bad odor and
other contaminants eg soil contamination (Butu et al, 2014). Because it has negative
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effects are often less preferred Landfill often even opposed its existence, especially
landfill near residential areas. Thus, the need for good management to manage the
landfill in order to function as it should. Talangagung landfill in the village
Talangung, District Kepanjen, Malang Regency is one of the Landfill which was
opposed by the surrounding community. However, due to the good management of
the landfill makes now accepted and protected by the surrounding community. In
addition it is used as a landfill talangagung educational tours. This research was
aimed to study the model of management so that their existence can be functioned as
tourism site and also as education site. is well accepted by the people.
2. Methodology
This study is located at the landfill Talangagung, Talangagung Village,
District Kepanjen, Malang in March 2015. Direct survey to the sanitary landfill site
to gain the important information regarding with some effort of the management it
did not give bad impact to the environment and some information about the visibility
study for the education and tourism sites. The acceptability of the people related with
tourism site was also noted.

Figure 1. Location of Talangagung Landfill
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3. Results and Discussion
3.1 Talangagung Landfill
Talangagung landfill contained in Talangagung Village, District Kepanjen,
Malang regency has an area of approximately 2.5 hectares. Talangagung landfill
were around the village, so that as in most other landfill. Talangagung landfill also
has a major problem, namely the stench of garbage by the community has been very
disturbing. By initiative of Mr. Koderi which time it served as section head Health
and Sanitation Division Office of Human Residence and Spatial Planning (CKTR)
Malang Regency invites the public around to the perception that utilize waste so it
can be reused. After Talangagung well managed landfill, the community around it
strongly supports the Talangaung landfill. Mr. Koderi began to look at managing the
landfill in 2007. With experience since 1995 Mr. Koderi motivated to carry out the
management of waste in the landfill Talangagung (Priyo, 2013). According to Mr.
Koderi, garbage disposal is not just the rest of the course, but it is an asset that can be
managed to have economic potential. Armed with personal money amounting to 36
million rupiahs to build catching installation, control and gas purification. In a
landfill management Talangagung Mr. koderi assisted by Mr. Rudi Santoso and Mr.
Renung Rubiyatadji.
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Figure 2. Waste disposal from truck to landfill
Talangagung landfill is divided into three zones, namely Zone 1 (active),
Zone 2 (passive) and zone 3 (passive). Talangagung landfill management includes
waste sorting organic and inorganic, organic fertilizer, neutralization leachate (water
that comes out of the trash), the purification of methane gas, and the Bank Trash to
scavengers. Organic and inorganic waste sorting is done after the trucks garbage bins
to lower the water containers, waste sorting carried out by officers of the landfill as
well as the scavengers who are empowered by the landfill. Inorganic rubbish that can
be recycled in the bank managed garbage, while the organic waste used as organic
fertilizer. The rubbish that accumulates is certainly going to remove the water, called
leachate. The leachate water has a dangerous potential, so that by the landfill through
the Waste Water Treatment Plant (IPAS) neutralized before being returned to the
environment.
3.2 Recreation Park in Talangagung Landfill
Talangagung lanfill addition to functioning as landfills and waste
management is also used as a place of recreation. Management Talangagung landfill
is build near the park entrance precisely located in Zone 2 (Passive). This
recreational park opened to the public on Monday to Saturday. Recreational parks
located in this Talangagung landfill every day crowded with visitors both from the
area around the landfill up from out of town. The plants are grown in this recreation
park serves as a protective landfill, landfill beautify and neutralize the pungent smell
of garbage. Recreational park Talangagung use of fertilizers derived from sewage
treatment. Thus, the plants that are in the recreational park is also called organic
recreation park.
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Figure 3. Recreation Park in Landfill

3.3 Utilization of Methane Gas
Organic waste found in landfill Talangagung besides used as organic fertilizer
is also utilized as a producer of methane gas instead of LPG. Utilization of methane
gas has been enjoyed by people around the landfill Talangagung. Garbage is organic
waste used long accommodated so as to contain methane gas. However, organic
waste is not only to produce methane gas but also generate other gases that need to
be purified. Purification of these gases is done by filtering using pipes. Before the
purification process methane gas from waste gases contained in the garbage is taken
by using the pipe being planted into the trash. Then, the tube is passed into a gas
separation apparatus to obtain the final result in the form of methane gas.

Figure 4. Methane Gas Instalation (right) Methane gas purification (left)
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Methane gases that have been purified flowed to various places. Place
covering landfill methane gas flowed Talangagung itself and to the homes of
residents around the landfill Talangagung. A h-house rum flowed methane gas has a
sign that there is a sticker that read "METHANE". Gases methane obtained from
organic waste in addition be used as a substitute for LPG is also used as a source of
electricity generation. The power plant in question is oil-fired generators (BBM)
which is converted into a gas-fueled generator (BBG). The power generated by the
methane gas reached 22.5 KVA 5000 watts (Anonymous, 2012).

Figure 5. The circulation of water wells leachate

Aside from organic waste, methane gas also comes from leachate. Previously
hazardous leachate can be useful is to prepare in advance. Through IPAS leachate is
neutralized so as to produce methane gas. The leachate water neutralization using
sanitary landfill technology. After neutralized leachate will be returned to the soil.
Airl leachate monitoring needs to be done so as not to pollute the environment. Thus,
the TPA also build a "Well Monitor" which is useful for monitoring leachate so it
does not pollute the environment.
4. Conclusions and Implications
Waste management at tpa talangagung different from the landfill in
general.There were two great effort to make our landfills talangagung different.The
first is to build tourist destination which serves to reduce dump smell and also as a
patron of our landfills.The second is to harness methane gas coming from garbage to
be used for alternative gas that is distributed to its settlement.The people around tpa
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to cause previously refused to accept the existence of a landfill and protecting the
existence of our landfills.
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Abstract
Hulls of peanut (Arachis hypogeae L.) is one of the abundant resources in
Lombok Island that has potency to be developed for an affordable diabetic medicine.
A preliminary study indicated that the ethanol extract of the A. hypogeae L. hulls had
reduced the blood glucose level in alloxan-induced diabetic mice. The aim of this
study was to analyse the chemical constituents of A. hypogeae L. hulls which were
responsible for the blood glucose reduction by using Gas Chromatography-Mass
Spectrometry (GC-MS). Phytochemical screening of the A.hypogeae L. hulls extracts
strongly indicated flavonoid and steroid. The GC-MS analysis identified two major
compounds in A.hypogeae L. hulls that is potential for reducing blood glucose level
namely 9,12-octadecadienoic acid (Linoleic acid) (42.82%) and Stigmast-5-en-3-ol
(3 beta,24S) (27.05%). Other major constituents (more than 8%) were founded in
three different fractions (DCM, n-hexane and ethanol) namely Hexadecanoic acid
(CAS) (Palmitic acid) (10.29%), 1-hexadecene (9.11%) and quinic acid (8.32%). The
compounds are discussed in this paper to investigate other potential bioactivities.
Keywords: A.hypogeae L. Hulls, Anti-Diabetic Agent, GC-MS
1. Introduction
Lombok as a part of Indonesian archipelagos is rich of natural resources. Since
the dawn of civilization, local people from Lombok used plants for medicinal
purposes [1]. Our research group has been trying to explore the natural resources
from Lombok Island in order to find new herbal medicines, particularly for diabetic
cure. One of the candidates to be local materials medicine is Peanut Hulls (Arachis
hypogea L. Hulls). A. hypogea L. itself has been one of Lombok Commodity in
agriculture. People mostly consumed the seeds and leave behinds the hulls as wasted
or used it as fodder. Whereas, Peanut Hulls contain crude fiber, cellulose, water,
crude protein, ash and fat [2]. Therefore, Peanut Hulls is edible so it will be safe for
medical purposes.
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A. hypogeae L. hulls contain large amount of flavonoid decomposition [2].
Previous study conducted by Hadimi et all [3] found that ethanol extract of A.
hypogeae L. hulls (10%) had reduced the blood glucose levels of alloxan-induced
diabetic mice. Therefore, this study is focused on reporting the chemical constituens
of three fractions (DCM, n-hexane and ethanol) of A. hypogeae L. hulls which
functions to reduce blood glucose levels. The potential medicinal uses of other major
constituents in the three fractions of A. hypogeae L. hull extracts were also observed
in the review of related literature.
2. Materials and Methods
2.1 Materials
A. hypogeae L. hulls were collected from Dasan Borok village, North
Lombok, Indonesia. The sample was prepared at the Fundamental Chemistry
Laboratory and then analysed at the Analytical Laboratory, University of Mataram,
Lombok, Indonesia.
2.2 Instrumentation
The instrument used in this study was Gas chromatography-Mass
Spectrometry (GC-MS) Simadzu QP2010ULTRA. The injection temperature was on
260oC. Initial column temperature was started at 40oC and programmed to increase
30oC min-1 until reached 260oC within 2 minutes. Meanwhile, MS was set up at
260oC for the temperature of transfer line and 200oC for ion source. The ion was
obtained by electron ionization mode. The PTX-5MS capillary column was 30m in
length with the diameter of 0.25 mm and the film thickness of 0.25 µm. Helium was
used as carried gas with the flowing rate of 30mL.min-1. The ion range of MS was
identified at 35 – 500 m/z.
2.3 Procedure of analysis
Dried sample of A. hypogeae L. Hulls was mashed into fine powder and
extracted with ethanol (EtOH) with occasional swirling. EtOH extract was then
concentrated with rotary evaporator at 40-50oC, yielding a solid brown EtOH extract.
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The EtOH extract was then tested phytochemically in order to identify flavonoid,
alkaloid, steroid and triterpenoid, tannin, saponin, anthraquinone and terpenoid by
using standard procedures from Harbone (1998) and Trease and Evans (2002). The
extract was also extracted using n-hexane and DCM. The chemical constituents of
each fraction was analysed by using Gas Chromatography Mass Spectrometry (GCMS).
3. Results and Discussion
3.1 Phytochemical screening
The phytochemical analysis of A. hypogeae L. hulls extract revealed
compounds to be flavonoid, saponin, alkaloid, steroid and antraquinon. The
flavonoid and steroid was showing a strong positive result while terpenoid and tannin
showed a negative result (Table 1).
Table 1. Phytochemical screening result of A. hypogeae L. Hulls extract
Secondary metabolite
Terpenoid
Flavonoid
Saponin
Tannin
Alkaloid
Steroid
Antraquinon/Antracena

Indication
++
+
+
++
+

Appearance
Brown in the surface of solution
Red /orange
Bubble/foam disappeared slowly
Green – dark blue
White sediment
Bluish green
The colour turned into red

Explanation: + + : strong positive indication; + : weak positive indication; - : negative indication

The positive result of flavonoid in A. hypogeae L. hulls extract gives evident
to A. hypogeae L. hulls as a promising anti-diabetic medicine. Flavonoid extracts
injected to 40 adult male rats have successfully improved glucose and insulin tolerance and
significantly lowered blood glycosylated hemoglobin levels [4].

Steroid especially steroid alcohol (sterol) has possessed anti-diabetic,
antioxidant, and hypolipidemic activities in STZ induced diabetic rats [5].

3.2 Analysis of GC-MS
Three fractions of A. hypogeae L. hulls (Dichloromethane (DCM), n-Hexane,
and Ethanol) were analysed by Gas Chromatography Mass Spectrometry (GC-MS).
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The highest peak in ethanol extract (peak 7) was 9,12-octadecadienoic acid (linoleic
acid) with 42.82% abundance (figure 1). DCM extract (peak 3) showed Stigmast-5en-3-ol (3 beta, 24S) as the highest percentage with 27.05% abundance (figure 2). nhexane extract showed 1-Octadecene, the highest abundance in peak 13 and 15 with
9.71 and 10.07% abundance respectively (figure 3).

Figure 1. Chromatogram of ethanol extracts of A. hypogeae L. hulls

Figure 2. Chromatogram of DCM extracts of A. hypogeae L. hulls
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Figure 3. Chromatogram of n-Hexane extracts of A. hypogeae L. hulls
The active compounds in each fraction indicated an activity as anti-diabetic
agent is shown in Table 1.
Table 1. The potential active compounds as anti-diabetic agents
Compound
9,12-octadecadienoic acid (linoleic
acid)
Stigmast-5-en-3-ol (3 beta,24S)
Stigmasta-5,24(28)-dien-3-ol
(3
beta,24E)
Stigmast-4-en-3-one
Stigmasta-5,22-dien-3-ol
Stigmast-5-en-3-ol

Abundance in Fractions
DCM
Hexane
Ethanol
19.21

7.26

42.82

27.05

-

-

5.99

-

-

7.60
4.72
8.68

-

-

Two major compounds were detected in A. hypogeae L. namely 9,12octadecadienoic acid (linoleic acid) and Stigmast-5-en-3-ol (3 beta, 24S) which has
potency as anti-diabetic agent [6,7]. Linoleic acid or omega-3, is an essential fatty
acid, which its conjugated supplementation, cis9-trans-11 CLA decreased insulin
sensitivity by 15% (P < 0.05) which were measured by double-blind, placebocontrolled study in 25 abdominally obese men [6].
As shown in Table 1, there are five kinds of stigmasterols on A. hypogeae L.
hulls in DCM extract. Stigmasterol is categorised as a group of steroids alcohols
called phytosterol [8]. Stigmast-5-en-3-ol (3 beta,24S) is the major compound in
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DCM fraction with 27.05 percent abundance. Stigmast-5-en-3-ol (3 beta,24S) or βsitosterol has been reported for its effectiveness in lowering cholesterol effect and
emphasizing the insulin-liked effect on reducing the blood glucose levels [7]. βsitosterol has been the most effective serum cholesterol-lowering effect among other
kinds of phytosterols [8]. This is because of the similarity between β-sitosterols and
cholesterols. β-sitosterol lowering cholesterols uptake by induced it and replace it in
our body.

β-sitosterol

Cholesterols
Figure 4. β-sitosterol and Cholesterol Structure

Stigmasta-5,24(28)-dien-3-ol (3 beta,24E) also known as fucosterol, revealed a
significant decrease in serum glucose levels of streptozotocin-induced diabetic rats in
dose of 30 mg/kg. In addition, 300 mg/kg fucosterol in epinephrine-induced diabetic
rats was also caused an inhibition of blood glucose level and glycogen degradation
[9].
Another Stigmasterol derivate, Stigmast-4-en-3-one showed a high antitumorpromoting activity [10]. This compound also has shown a promising result in
producing a significant hypoglycaemic activity which was caused a blood glucose
drooped after administrating process in intravenous with dose 1.3 mg/kg body weight
[11].
Antagonist compound in diabetic cure of the extract was also found as shown in
Table 2.
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Table 2. Antagonist Compound
Compound
Hexadecanoic acid (CAS) (palmitic acid)

Abundance in Fraction (%)
DCM
Hexane
Ethanol
2.51
7.70
10.29

Hexadecanoic acid, which is usually called as palmitic acid. This compound
was found in all fractions of A. hypogeae L. hulls. Palmitic acid has an opposite
impact in reducing the blood glucose level. It causes a resistance of insulin in
diabetic patients and even causes a risk of diabetes type 2 [15]. It also has cytotoxic
effect for β-pancreas cell as a main producer of insulin in body [16]. Free radical of
oxygen yielded from palmitic acid is the main agent in destructing β-pancreas cell
[17]. Those effects have caused insignificant result of A. hypogeae L. hulls in
reducing blood glucose levels [18].
Other constituents found in A. hypogeae L. Hulls extract which have
abundance more than 8 per cent were presented in Table 3.
Table 3. Other constituents of A. hypogeae L. Hulls
Compound
1-hexadecene
QUINIC ACID

Abundance in Fraction (%)
DCM
Hexane
Ethanol
9.11
8.32

1-hexadecane was reported to have a strong antioxidant activity [12]. 1hexadecene also possessed ability as an oxygen-vector or plays a role in the redox
system to increase metabolite production of palmarumycin C2 and C3 from cultures
of endophytic fungus, Berkleasmium sp. Dzf12. Palmarumycin C2 and C3 exhibited
antimicrobial and antioxidant effect [13].
Quinic acid was found in ethanol extract of A. hypogeae L. hulls. This
constituent is a natural glucose compound which usually uses as precursor in
synthesis of Tamiflu, an commercial influenza medicine [14].

566

4. Conclusions
1. This study indicated that the activity of A. hypogea L. hulls in reducing blood
glucose level of

alloxan-induced diabetic mice was caused by 9,12-

octadecadienoic acid (Linoleic acid) and Stigmasterols.
2.

Hexadecanoic acid or palmitic acid has adverse effect in diabetic cure.

3. Other major compounds which found in A. hypogea L.Hulls namely 1hexadecene with a high antioxidant activity and quinic acid as a precursor of
influenza medicine.
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Abstract
Volatile flavor and odor-active compounds are a major determinant of apple fruit

quality. The impact of modern apple storage practices on this quality factor is under
investigation. Harvest maturity, a key factor affecting organoleptic qualities, also
influences overall quality and flavor biochemistry of stored ‘Royal Gala’ apples.
Other storage practices include use of: 1-methylcyclopropene (1-MCP), which
inhibits apple ripening by blocking ethylene action during storage; and ozone,
commonly used to control decay and to prevent mold and bacterial growth on fruits.
However, 1-MCP suppresses manufacture of volatile compounds during storage and
there is limited information regarding the effects of ozone on apple fruit. Results
showed that fruits treated with 1-MCP and fruits treated with a combination of 1MCP + Ozone showed inhibited ethylene production both at day 1 and day 7 after
storage at all harvest maturities. The use of ozone alone did not block the action of
ethylene in treated fruits. For the volatile compounds, alcohol and ester production
after storage at all harvest maturities was suppressed in fruits treated with1-MCP and
fruits treated with combination of 1-MCP and ozone. After storage, aldehydes were
produced in the greatest amounts compare to other volatile compounds. Overall,
fruits treated with ozone produced more volatile compounds compared to the other
treatments.
Keywords: 1-Methylcyclopropene, volatile compounds, ozone, ‘Royal Gala’ apples
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1.

Introduction
Harvest date is commonly used as a critical point in handling of any commercial

fresh fruit and vegetable as well as a starting point for the postharvest management
process (Gast, 1994).

Mature in postharvest physiology is defined by having

completed natural growth and development, and a stage at which a commodity has
reached a sufficient stage of development whered its quality will be at least
minimally acceptable to the consumer (Reid, 1985). ‘Gala’ apples are generally
harvested several times throughout the season, based on a*, hue angle and chroma
values of the individual apples (Boylston et al., 1994). This different picking date of
‘Gala’ apple fruits may have a significant impact on fruit quality such as good size,
color, edible quality and uniformity for storage (Kupferman, 1994; Kvikliene et al.,
2008). Less mature harvested fruit enhances a number of quality characteristics such
as increased shelf-life and a slowed decline in firmness, acidity and green groundcolor relative to ripe fruit, but on the other hand this unripe fruit usually do not
develop typical full-flavor which result in overall compromise tasted (Song and
Bangerth, 1996). Fruit ripening is strongly related to the production of ethylene and
the harvest date of apple is determined by the ethylene climacteric exhibited by the
fruit where ethylene production usually coordinates and maintains fruit ripening
processes (Gussman et al., 1993). The respiration rates on apple increased as the
correlation with increases in the internal concentration of CO2 and ethylene during
maturation and ripening (Margo and Watkins, 2004). According to Kader (1999),
fruits harvested at the pre-climacteric stage ripen slower and maintain quality for
longer periods than post-climacteric fruits. In contrast, Mattheis (1996) found that
fruits harvested long before optimum maturity do not develop their full potential
because flavor is not fully developed. The rapid increase in climacteric ethylene
production at the onset of ripening will control the initiation of changes in color,
aroma, texture, flavor as well as other biochemical and physiological attributes
(Lelievre et al., 1997). The use of 1-methylcyclopropene (1-MCP) has represented a
major breakthrough in postharvest science (Kader, 2003; Watkins, 2008) and apple
fruit was the first to receive registration for 1-MCP use (Watkins, 2006). 1-MCP
binds to ethylene receptors which further prevents the ethylene-dependent responses
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when it is used along with cold storage to manage the ripening of apple fruit
(Watkins et al., 2000; Watkins, 2006; Romero et al., 2007; Curry, 2008). 1-MCP
inhibits the development of quality characteristics associated with ripening, such as
flesh softening, loss of acids, volatile production, scald development and flesh
breakdown during storage (Curry, 2008). The relationship between 1-MCP
concentration and period of storage is closely related to cultivar and storage type
(Watkins, 2006) where Bai et al (2005) found that 1-MCP treatment coupled with
Controlled Atmosphere (CA) storage results in higher quality of fresh apples, but
certain desirable ethylene-action based components are lacking (such as aroma
generation). Another research by Watkins (2006) showed that the effectiveness of 1MCP is also influenced by harvest maturity. Application of a higher concentration of
1-MCP to pre-climacteric fruit can result in complete inhibition of or severely
compromised patterns of ripening (Huber, 2008) which means decrease the level of
ethylene production. The use of ozone to react with and destroy volatile ethylene also
has been an area of interest. The destruction of ethylene has been suggested to reduce
decay thus, prolong the storage life of fresh commodities (Lester, 2003).The
physicochemical characteristics of ozone in term of reactivity make it useful for
promoting shelf-life extension (Romero et al, 2007). In general, the use of ozone has
been evaluated for postharvest disease control and other storage uses for many years
(www.tistfr-foodprocess.net) for fresh fruits, cut flower and vegetable handling, and
storage for commercial application (Forney, 2003; Suslow, 2004).Ozone at low
concentration is able to prevent mold and bacteria in the air during postharvest
handling and storage of fruit and vegetables (www. tistfr. foodprocess.net; Suslow,
2004; Romero et al, 2007). Ozone is highly reactive and causes many physiological
changes in harvested fresh fruits and vegetables (Forney, 2003) thus affects the rate
of decay, ripening and overall quality (Forney, 2003). In relation to fruit storage,
apple fruits are known to benefit greatly from controlled atmosphere (CA) storage
due to numerous benefits in maintaining firmness, color, acidity and many other
qualities (Villatoro et al., 2009). However, not all fruit quality parameters are
impacted to the same degree: where as firmness, SSC, and TA values are usually
higher after CA storage, a residual effect of controlled atmosphere (CA) storage of
apples is a reduction in volatile production, mostly a reduced emission of esters
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characteristic of ripening apples (Mattheis et al., 1998; Escalada and Archbold, 2009;
Graell et al., 2008). The other factors that influence the production of volatile
compounds after CA storage are cultivar, maturity stage at harvest, storage period,
days of shelf-life after storage and several preharvest factors including climatic
conditions and cultural practices (Graell et al., 2008). There has been a great deal of
research studies directed at the effect of harvest maturity and the application of 1MCP to prolong the quality and shelf-life of fresh apples during storage and or under
controlled atmosphere storage. However, little new information is available using
ozone in the experiment, especially for ‘Gala’ apple, as the ozone may reduce
disorder during storage. However, cellular damage occurs when the natural defenses
in the plant cells can not alleviate the oxidative stress forced by ozone which can be
expressed as changes in both physiology and visual damage (Forney, 2003). The aim
of this study is to analyze the effects of 1-methylcyclopropene, ozone and fruit
maturity on the postharvest quality of ‘Royal Gala’ apples held under CA storage for
4 months.
2. Materials and Methods
2.1. Materials
2.1.1. ‘Royal Gala’ apples
‘Royal Gala’ apples used in this study were harvested from 29-year-old
(planted in 1981) trees grafted on M7A rootstock, at the Tukey Horticulture Orchard,
Washington State University, Pullman, Washington.
2.1.2. Harvest maturity
Fruits were harvested at three different maturities: 1) Pre-climacteric, at 123
DAFB (days after full bloom) on September 9, 2010; 2) Climacteric, at 137 DAFB
on September 23, 2010; and 3) Post-climacteric, at 144 DAFB on September 30,
2010. The internal ethylene levels at those three different maturities were 0, 0.51, and
2.88ppm, respectively. Fruits were placed on fruit pack trays and allowed to
equilibrate to 25 oC for 3 hours.
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2.2. Methods
2.2.1. Assessment of fruit quality
There were seven fruits of ‘Royal Gala’ apples per treatment with 3
replications (21 fruits for total) to measure the fruit quality for each different harvest
stage. A total of 63 fruits were used for pre-climacteric, climacteric and postclimacteric stages. The quality of each different harvest maturity of ‘Imperial Gala’
apples was done one day prior to the treatments with 1-methylcyclopropene (1-MCP)
and ozone.
2.2.2. Internal ethylene concentration (IEC).
Internal ethylene concentration was quantified from 21 apples at each
different harvest stage was used as in index from the physiological measurement of
maturity. After fruits were allowed to warm to a room temperature about 2-3 hour, a
0.5 cm3 gas sample was withdrawn with a 50-gauge syringe using a hypodermic
needle from the core of 21 fruits per assessment day. The gas sample was injected
into a gas chromatograph (GC) model HP 5890, (Agilent Technologies, Wilmington,
DE), fitted with a PLOT-Q column (Agilent Avondale, PA.) (15 m x 0.53 mm I. D.),
pocked tube injection port, and flame ionization detector (FID). The pre-purified
nitrogen carrier gas flow rate was to 8 ml.min-1. Injector and detector temperatures
were 200 oC and the oven temperature 100 oC.
2.2.3. Volatile compounds
Four replications containing juice of eight fruit per replication were stored
at –20 °C until analysis. Solid phase micro-extraction (SPME) was employed to
determine the concentration of major volatile compounds in apple flesh. One
sample consisted of 2.0 ml of apple juice with 0.65 g NaCl in a 4.0 ml vial with a
Teflon lined cap. The SPME device (Supelco, Co., Bellefonte, PA, USA) consisted
of a fused silica fiber coated with 65 µm poly (dimethylsiloxane)/divinylbenzene
phase. The SPME fiber was exposed to the headspace of the sample for exactly 1
hour before GC injection. SPME injection was achieved by splitless injection for 2
min at 200 °C into a Hewlett-Packard 5890II/5970 GC/MSD equipped with a DB-1
column (60m x 0.32 mm, 0.25 µm film) (Muller et al., 2004; Starr, 2009).
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Chromatographic conditions were as described by Mattheis et al. (1991) except
transfer line and ion source temperatures were held at 250 °C. The GC inlet
contained a 0.75 mm SPME injection sleeve which assures peak sharpness,
especially for early eluting peaks (Yang and Peppard, 1994). The compound
identification was made by comparison of spectra from sample compounds with
those contained in the Wiley-NIST library and by comparing retention indices of
sample compounds and authentic standards. Quantification was accomplished by
using selected ion monitoring for base peaks. Values were calculated using response
factors generated from injection of authentic standard compounds.
2.2.4. 1-Methylcyclopropene (1-MCP) treatment.
Fruits harvested on 9/9/10, 9/22/10 and 9/31/2010 were selected for
uniformity of size and color development. The apples were allowed to equilibrate 3
hours after harvest, then were treated for 15 hours with 1-MCP 1.00 ppm (v/v),
(SmartFresh®, Agrofresh, Spring House, Pennsylvania, USA) 3 hours after harvest.
Apples on trays were set into a 50-gallon plastic bag, and 1-MCP weighed into a
50-ml beaker set on top of trays. Warm ddH2 O was injected into the beaker
containing 1-MCP, and the bag immediately sealed, leaving sufficient headspace for
respiration. There were 42 fruits for each stage of maturity (three replications and 7
fruits of each replication) and another 42 fruits for each stage of maturity that
would be subsequently treated with ozone.
2.2.5. Ozone treatment and 1-methylcyclopropene + ozone treatments.
Ozone was generated using an ozone generator (LC), (PCI Ozone and
Control System, Inc., West Caldwell, New Jersey), 42 apples from each treatment
were placed into the ozone chamber capacity 30 cm3. A gas sample containing ozone
at 2ppm was passed through the sample chamber for 2 hours. For each treatment the
amount of ozone before, during and at the end of treatment was recorded. The total
ozone exposure was then summed to obtain the total amount of ozone over
approximately 2 hours. 42 apples were also treated with 2.0ppm of ozone for 2 hours.
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2.2.6. Controlled atmosphere storage.
Apples for storage were kept at 19 oC for 2 hours, then placed into four CA
chambers and held at 0.5 oC. Storage chamber atmospheres were established within
48 hours of harvest using compressed air piped to a PSA N2 Generator. Chamber
atmospheres were initially set to 1.5 kPa O2, 0.5 kPa CO2. Apples were stored for 4
months. At the end of the 4 month storage period, apples were held at 25 oC for 1 and
7 days, then analysed for quality and volatile content.
2.2.7. Experimental design.
Treatments were arranged in a Completely Randomized Design with 3 way
factor treatment using 3 replications. Each replication constitutes 7 fruits and
replicated three times (7 x 3 = 21 fruits per treatment). Statistical analysis was
performed using Proc GLM in the Statistical Analysis System (SAS Institute, Cary,
NC). Means were separated by Fisher’s Protected LSD test at 0.05 level of
significance.
3. Results and Discussion
IEC at day 7 after storage at all maturity stages
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Figure 1. IEC at Day 7 After Storage at All maturity Stages
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3.1 Internal ethylene concentration (IEC) at different harvest maturities and

treatments after storage.
IEC at day 1 after storage at all maturity stages
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Figure 2. IEC at Day 1 After Storage at All Maturity Stages
Significant differences in IEC were detected at day 1 and 7, and the
interaction between harvest, treatments and days after storage at day 7 in
particular (P < .0001).

Table 1. Influence of harvest, treatment and days after 4 months under
controlled atmosphere storage of ‘Royal Gala’ apples. ** Significant at P <
0.05
Ethylene (ppm)
Maturity
Treatment
Day 1
Day 7
Mean + SE
Mean + SE
Pre-climacteric
1-MCP
0.8326
0.8535
Ozone
0.8108
<.0001
1-MCP + Ozone
0.8224
0.9043
Control
0.5901
0.8124
Climacteric

1-MCP
Ozone
1-MCP + Ozone
Control

0.8581
0.7102
0.8756
0.6791

0.7941
<.0001
0.8351
<.0001

Post-climacteric

1-MCP
Ozone
1-MCP + Ozone
Control

0.8569
0.7942
0.8105
0.6082

0.8569
<.0001
0.7214
<.0001

Maturity

**

F test
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Treatment
Maturity * Treatment
Day
Maturity * Day
Treatment * Day
Maturity * Treatment * Day

**
**
**
**
**
**

Statistical data showed that there were significant differences in all treatments under
different harvest maturities at day 1 and 7 after storage (P < .0001). Overall, the
interaction between harvest stages, treatments and day after storage were
significantly different, even though there was no significant differences at day 1 after
storage in particular. At the pre-climacteric stage, the level of IEC’s were similarly
low at day 1 in all treatments , except the control fruits, as the fruits were not ripe yet
that also cause the slow ripening. The highest ethylene content was observed in
control fruits and 1-MCP treatment showed the lowest amount of ethylene. Ozone
did not inhibit ethylene production. 1-MCP, and 1-MCP + ozone treated fruits
produced a relatively low level of ethylene from day 1 to day 7 after storage.
Research showed a relatively low IEC at climacteric and post-climacteric stages in
day 1 for all treatments. 1-MCP effectively reduced the IEC at the first day after
storage and continued to seven days after storage. Fruits treated with 1-MCP + ozone
also had lower IEC at day 1 and 7 after storage where the dose of 1-MCP allowed the
fruits to be unaffected by ozone in combination, or the dose of ozone used in this
research was relatively low and the apples with 1-MCP were not affected. IEC’s
immediately increased from day 1 to day 7. Untreated fruits also generated high IEC
values and reached a peak at post-climacteric in seven days after removal from
storage. Generally, the effect of ozone was not related to harvest time in terms of IEC
reduction. Ozone did not inhibit the rate of ethylene accumulation at any maturity
stages.

3.2 Volatile compounds at different harvest maturities and treatments after

storage
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Alcohols detected after storage at all maturity stages
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Overall, there were no significant differences for volatile compounds produce in all
treatments at day 1 and day 7 after storage.
Aldehydes detected after storage at all maturity stages

Total Volatiles, g/mL
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Table 2. Influence of harvest, treatment and days after storage
on volatile compounds of ‘Royal Gala’ apples. ** Significant at P < 0.05
Parameter
Alcohols

Aldehydes

Source
Maturity
Treatment
Maturity*Treatment
Day
Maturity*Day
Treatment*Day
Maturity*Treatment*Day

F Test
0.0002**
0.0002**
0.0151**
0.3342
0.4363
0.0869
0.1905

Maturity
Treatment
Maturity*Treatment
Day
Maturity*Day
Treatment*Day
Maturity*Treatment*Day

0.4757
0.9827
0.9969
0.1996
0.7203
0.8840
0.9825
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Esters

Maturity
Treatment
Maturity*Treatment
Day
Maturity*Day
Treatment*Day
Maturity*Treatment*Day

0.1981
0.0110**
0.0019
0.5387
0.8665
0.2800
0.4693

At the pre-climacteric stage, fruits treated with ozone showed a marked increase in
volatile compounds at day seven after storage. In general, fruits treated 1-MCP and
1-MCP with ozone suppressed the volatile compounds from day 1 to day 7 after
storage. 1-MCP is well known to inhibit quality associated volatile development, as
was reported in 2003 by Saftner et al with ‘Golden Delicious’ apples. It was likely
that the existence of 1-MCP treated fruits and 1-MCP + ozone treated fruits
decreased volatile development as well. After seven days of storage, the production
of these two aldehydes were even greater than that in day 1 for all treatments (data
not shown). The production of alcohols and esters decreased for fruits treated with
1-MCP, 1-MCP + ozone and control fruit, respectively. Ozone, in contrast, increased
the production of alcohols and esters.
At the climacteric stage, all the treatments produced a higher amount of alcohols than
those in the pre-climacteric stage. The use of 1-MCP and 1-MCP + ozone decreased
the production of aldehydes at day 7. Control fruits produced the most aldehydes. In
contrast, the production of esters was higher in 1-MCP and ozone treated fruits. The
increases in alcohol and aldehyde production were followed by the decrease in ester
production in fruits treated with 1-MCP. A similar pattern occured in day 7 after
storage. Fruits treated with 1-MCP and 1-MCP + ozone also suppressed the
production of esters. Apparently, the dominant effect of 1-MCP in combining with
ozone resulted in a lower ester production. Alcohol production was higher in ozonetreated apples and untreated control.
In post-climacteric apples, 1-MCP inhibited the alcohol production as well as
treatment with 1-MCP + ozone, especially by day 7. A similar pattern occured in
ester production by day 7. Fruits treated with ozone and control fruit increased the
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alcohols development.The increase in alcohols was likely associated with late harvest
time, thus, apples that had already reached the climacteric maximum produced
maximal alcohols. Aldehydes and esters were also inhibited by 1-MCP treatment.
However, when 1-MCP was combined with ozone, this treatment was unable to
supress the amount of aldehydes. Control fruits and ozone treated fruits showed an
incrased level of aldehyde and ester. By day 7 after storage, 1-MCP treatment still
inhibited alcohol, aldehyde and ester production. Ozone-treated and control fruit
showed rapid increases in alcohol, aldehyde and ester production. The use of 1-MCP
+ ozone slightly increased the production of alcohols and aldehydes, but in contrast,
it decreased the amount of esters. A slightly higher level of alcohols and aldehydes in
the 1-MCP + ozone treatment was not followed by an increase in ester level.
Conclusion
10. Fruits treated with 1-MCP and fruits treated with a combination of 1-MCP +
Ozone showed inhibited ethylene production after storage at all harvest
maturities.
11. Ozone alone did not block the action of ethylene in treated fruits.
12. Alcohol and ester production after storage at all harvest maturities was
suppressed in fruits treated with 1-MCP and fruits treated with combination of
1-MCP + Ozone
13. After storage, aldehydes were produced in the greatest amounts.
14. Overall, fruits treated with ozone produced more volatile compounds after
storage compared to the other treatments.
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Abstract
Soils in dry land generally have low soil quality. This is related with lack of
controlling factors of soil fertility such as the low content of organic matter and
nutrients. Efforts for improving the soil quality can be conducted with input organic
matter and nutrient resources.The aim of this research was to investigate soil fertility
changes through approach of soil quality index analysis by input of inorganic and
organic fertilizers plus inoculation of VAM. Field experiment had been conducted in
amor-amor village at the North Lombok regency. There were six treatments of
fertilization, namely, P0 = without fertilizer; P1= 100% recommendation of
inorganic fertilizers; P2=50 % recommendation of inorganic fertilizers, plus 5 tons of
manure; P3= P2 plus VAM; P4=50 % recommendation of inorganic fertilizers, plus
5 tons of green manure; P5= P4 plus VAM; P6=50% recommendation of inorganic
fertilizers, 2.5 tons of manure and 2.5 tons of green manure.These treatments were
arranged according to randomized block design with each treatment repeated three
times. Minimum Data Set (MDS) analysis were used to measure the soil quality
index. Results of this research indicated that input of 5 tons of organic fertilizer, plus
50 % recommendation of inorganic fertilizers either without or with VAM could
improve soil quality. Soil quality improved from low status at both P0 and P1
become moderate status at P2, P3, P4, P5 and P6.
Key words: Soil quality, dry land, manure,green manure, mycorrhiza

1. Introduction
In this time, exploration area of crop cultivation are conducted at dry land. In
Province NTB, dray land area that have potency for crop cultivation approximately
626.03460 hectare or 31% of total area of dray land areas (Suwardji et al. 2004).
There are three soil types, namely entisol, inceptisol and vertisol which all of these
soil types have low soil quality with soil fertility problems are different for each
location. Doran and Parkin (1994) explained that soil quality is “the capacity of soil
to function within ecosystem boundaries to sustain biological productivity, maintain
environmental quality, and promote plant and animal health”
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Soil quality is measured by observing the condition of dynamic indicators of
soil quality. Measurement of soil quality indicators produces soil quality index. Soil
quality index is an index which is calculated based on the value and weight of each
indicator of soil quality. Soil quality indicators are selected from the soil properties
that demonstrate the capacity of soil functions . The indicators involve properties of
soil biology, chemistry and physic that describe the soil fertility condition (Karlen et
al., 1997). Sikora and Stott (1996) suggested that soil organic matter (SOM) was an
important indicator of soil quality because alteration of SOM content affect these soil
properties. Increasing of SOM content was able to improve population and diversity
of beneficial soil microorganisms for plant growth, soil cation exchange capacity
(CEC), plant nutrients, soil aggregation and water holding soil capacity.
Soil quality level of dry land at North Lombok was limited by soil properties
that less benefit in supporting plant growth (Kusumo et al., 2011). Soil physical
properties were characterized by coarse textures, low soil moisture and weak soil
aggregate stability. Soil chemical properties were characterized by the low content
of C-organic (less than 1%), low CEC, low N-total although content of K nutrient
was high and soil reaction was netral (Kusumo et al, 2011). Soil biological properties
were characterized by low population and diversity of plant growth promoting
bacteria, for example there are phosphate solubilizing bacteria about 104 cfu per g
soil meanwhile in the fertility soil reaches 107 cfu per g soil (Susilowati et al., 2011).
In North Lombok, one common strategy to improve the quality of soil is done
by entering the organic fertilizer derived from compost, green manure and manure.
Indeed, to optimize the soil quality not only use organic fertilizers but also
biofertilizers (Susilowati et al., 2011). Biofertilizer is a group of microbes that was
used to improve soil fertility. Application of biofertilizer was able to increase the
availability of nutrients for plant, so that it can reduce the use of inorganic fertilizers
in large quantities. As a result there occurs improvement of soil quality continuously.
One of the microbes that can be applied as biofertilizer in dry land is a fungal
group that live together with its host plants in form of mutualistic symbiosis. The
fungal group is known as

Vesicular-Arbuscular Mycorrhiza (VAM). VAM

applications can enhance plant growth and yield because VAM has a role to improve
the availability of phosphate in the soil and absorption by plant roots and the
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absorption of some other elements such as N, K, Ca ( Susilowati and Sukartono,
2007). Musfal (2010) reported that the production of maize per ha in the treatment
fertilized with 50% of the recommendation dose of inorganic fertilizer plus 15g
VAM per plant was the same as in the treatment fertilized with 100% of the
recommendation dose. However, the level of influence of VAM inoculation on the
plant growth and yield depended on the presence of soil environmental factors
which affect the level of soil fertility such as the content of C-organic, nutrient
availability and soil reaction (Susilowati dan Kartono, 2007). The aim of this study
was to investigate the changes in soil quality through approach of soil quality index
analysis due to the input of inorganic fertilizers, organic fertilizers and biofertilizersVAM.
2. Methodology
A field experiment was conducted in amor-amor village at the North Lombok
regency. Soil characteristic in the dry land were as follows: the soil texture: sandy
loam; the soil pH: 6.53; content of C-organic: 0.82% (Walkey & Black method); Ntotal 0.04% (Kjeldahl Method; P-available 33.28ppm (Bray I method) and Kexchangeable 1me% (using extractant 0,1N NH4 OAc at pH 7) (Balitan, 2005).
There were six treatments of fertilization, namely, P0 = without fertilizer;
P1= 100% of the recommendation dose of inorganic fertilizers; P2=50% of the
recommendation dose of inorganic fertilizers, plus 5 tons of manure; P3= P2 plus
VAM; P4=50 % of the recommendation dose of inorganic fertilizers, plus 5 tons of
green manure; P5= P4 plus VAM; P6=50% the recommendation dose of inorganic
fertilizers, 2.5 tons of manure and 2.5 tons of green manure.The treatments were
arranged in a randomized block design with each treatment repeated three times.
Vast of experiment plot for each treatment was 3m x 3m. Maize and peanut was
planted in intercropping system for each experiment plot. Peanuts were planted
between two rows of maize. The maize of varietas Lamuru were planted with a
spacing of 300 cm (between rows) and 20 cm (in rows) and the peanut of varietas
Tuban were planted with a spacing of 40cm (between rows) and 20 cm (in rows).
VAM inoculum used in this research come from BPPT-Serpong, manure and green
manure “Crotalaria juncea”come from farmers in situ.
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Before planting, manure were incorporated thoroughly in soils at the time of
soil tillage. Green manure were spread after planting. 10 g of VAM inoculum were
inoculated in each planting hole at the time of planting. Three seeds of maize were
put into the planting hole and then thinning the plants was done by leaving one plant
per hole at 14 days after planting. For peanuts, three seeds were put into the planting
hole and then thinning the plants were performed at 14 days after planting with
leaving two plants per hole planting. Inorganic fertilizers were placed 5-7 cm in the
side of planting hole. Plants were irrigated each 8 days once until 10 days before
harvesting.
Recommendation dose of inorganic fertilizer for maize were 300 kg urea and
200kg Phonska (15:15:15) per ha meanwhile for peanut were 40 kg Urea, 80 kg SP36 and 40 kg KCl. Fertilization of maize was conducted twice, namely the first
fertilization with doses of 100 kg urea dan 200kg phonska per ha was conducted at
the time of planting.The second fertilization with doses of 200 kg urea per ha was
conducted 30 days after planting. Fertilization of peanut were also conducted twice
, the first time with doses of 20 kg Urea, 80 kg SP-36 dan 40 kg KCl were given at
the time of planting and the second with doses of 20 kg Urea per ha were given 30
days after planting.
Collecting of soil samples for soil analysis was performed at the time of
harvesting. Several soil properties analyzed include bulk density (BD, ring method),
particle density (PD, pycnometer bottle method), soil texture (pipette method), soil
porosity (porosity is calculated as a percentage of the soil volume ((rumus ŋ = (1 –
BD/PD ) x 100 %,; soil pH- H2O (electrometric method), P- available (Bray I
method), K-exchangable (using extractant 0,1N NH4 OAc at pH 7), N-total
(Kjeldahl method), content of organic C (Walkley and Black method ) and root depth
(measured in the soil profile).
Determination of soil quality index refers to analysis of Minimum Data Set
(MDS) with criteria that were set by Mausbach and Seybold (1998) cit Partoyo
(2005) and modified according to the field condition of the experimental area (Tabel
1). Modification indicators of soil quality were conducted as follows: (1) Aggregate
stability indicator is replaced with the amount of silt plus clay, with considering that
the measurement results can be used to indicate the quantity of material that can play

586

a role in the function of moisture regulation, filtering and buffering; (2) C-total
indicator is replaced with C-organic, with considering that the levels of C-organic in
dry land is not significantly different with the levels of C-total; (3) lower and upper
treshold of the several indicators was reduced or increased because it is adjusted to
the measurement result of parameters in the field.
Table 1. Modification of several indicators of soil quality and lower-upper treshold
adjusted
to the field conditions

Soil function
Preserve the
biological
activity

Weight
1
0,4

Soil Indicators

Weight
2

Rooting medium

0,30

index
weights

0,6

0,07

12

0

135

1

0,4

0,048

1,22

1

2

0

Porosity %

0,2

0,024

28,9

0

58

1

C-organic %

0,4

0,048

0,75

0

2,05

1

0,4

0,048

14,1

0

43,0

1

pH

0,1

0,012

5,5

0

6,75

1

P-available (ppm)
K-exchangeable
me/100 g

0,2

0,024

8,3

0

15,35

1

0,2

0,024

0,2

0

1,3

1

C-organic %

0,3

0,036

0,75

0

2,05

1

N-total %

0,2

0,024

0,04

0

0,18

1

rooting depth cm
Bulk density
g/cm3
moisture

0,30

silt+ clay %
Nutrient

Arrangement
and
distribution of
water

0,3

Filter and
buffering

0,3

Assessment function
Lower
Upper
treshold
treshold
X1
Y1
X1
Y1

Weight
3

0,30

silt+ clay %

0,60

0,180

24

0

29,3

1

Porosity %
Bulk density
g/cm3

0,20

0,060

39,2

0

43,5

1

0,20

0,060

2,2

1

2

0

silt+ clay %

0,60

0,180

24

0

29,3

1

Porosity %
microbiological
process

0,10

0,030

39,2

0

43,5

1

0,30

C-organic %

0,5

0,045

0,75

0

2,05

1

N-total %

0,5

0,045

0,04

0

0,18

1

Total
1,0
Remarks: way of soil quality index calculation is as follows
A. Index weights are calculated by multiplying the weight of soil functions (weights 1) with a rooting medium
weight (weight 2) with a rooting depth weight (weight 3). For example, the index weight of porosity is
obtained by multiplying 0.40 (weight 1) with 0.33 (weight 2) with a 0.60 (weight 3), and the result is equal
to 0.08.
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B.
C.

Scores are calculated by comparing the observation data result of soil indicators and the assessment
functions. Scores range from 0 for poor condition and one for good condition. Scoring can be determined
by interpolation of linear equation of the specified data based on the data of observation result
Soil quality index is calculated by multiplying the index weights with indicator scores

3. Result and Discussion
3.1 Results of soil analysis after harvesting
Results of the analysis of physical and chemical properties of soil and rooting
depth in several of the fertilization treatments are presented in Table 2. Based on the
analysis of the data showed that the fertilization treatments did not result in changes
in soil texture class. This is understandable because in this experiment did not add
the soil particles that result in the soil texture change. Texture class of the soils is a
sandy loam. Water holding capacity in the soils is low, consequently the potential loss
of water and nutrients through leaching is high in the soil. In addition, the composition of

the soil with a high sand and less clay has a very weak soil aggregate stability. As a
consequence the soils is vulnerable to erosion (Hillel, 1982).
Table 2. Analysis result of some soil properties and rooting depth at several of
fertilization treatments
Physical and chemical
properties of the soil
Soil Texture
- clay
(%)
- silt
(%)
- sand (%)
Texture class

P0

P1

P2

7,8
16,2
76
Lp*

9,1
16,2
74,7
Lp

7,8
17,5
74,7
Lp

Bulk density (BD g/cm3)
Particle density (PD g/cm3)
Porosity
(%)

1,31
2,63
50,19

1,38
2,63
47,53

Rooting depth (cm)

20,00

C- Organic
(%)
N- Total
(%)
P- available
(ppm)
K -exchangeable
(me%)
Organic matter (%)
Soil pH( H2O)

1,03
0,04
28,87
0,83
1,78
6,4

Treatments
P3

P4

P5

P6

7,8
20,2
72,0
Lp

7,8
18,9
73,3
Lp

9,1
17,6
73,3
Lp

9,1
20,2
70,7
Lp

1,27
2,62
51,71

1,27
2,61
51,34

1,25
2,59
51,74

1,26
2,62
51,91

1,25
2,59
51,74

20,67

21,33

22,33

20,33

20,33

20,00

1,07
0,05
31,72
0,89
1,84
6,3

1,17
0,06
32,48
1,02
2,00
6,4

1,32
0,05
28,45
1,52
2,26
6,4

1,23
0,05
29,77
1,04
2,11
6,4

1,28
0,05
30,89
0,97
2,19
6,1

1,31
0,05
29,25
1,23
2,24
6,3
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Remarks : *) Lp=sandy loam; P0 = without fertilizer; P1= 100% of the recommendation dose of
inorganic fertilizers; P2=50% of the recommendation dose of inorganic fertilizers, plus 5 tons of
manure; P3= P2 plus VAM; P4=50 % of the recommendation dose of inorganic fertilizers, plus 5 tons
of green manure; P5= P4 plus VAM; P6=50% the recommendation dose of inorganic fertilizers, 2.5
tons of manure and 2.5 tons of green manure

Average value of the soil bulk density at the treatments given organic
fertilizers was lower than at treatments of P0 and P1 (without organic fertilizers),
with values of 1.26 g/cm3 and 1.34 g/cm3 respectively . Bulk density is an indicator
of soil compaction. It is calculated as the dry weight of soil divided by its volume.
This volume includes the volume of soil particles and the volume of pores among
soil particles.
The results of the above indicated that the organic fertilizer input, either in
the form of manure, green manure or a mixture of both, and either with or without
MVA into the soil was able to improve soil microaggregate so that BD decreased.
Improvement of soil aggregation occurs because there are a number of organic
compounds, either as a product of the decomposition of organic material or
extracellular product of VAM. The organic compound is an adhesive material among
soil particles, thus the soil microaggregates are formed and soil BD is decreased.
Santi et al., (2008) explained microaggregate stability depended on the presence of
organic compounds, such as polysaccharides, glomalin derived from VAM, while
stability macroaggregate occured because of plant root activities, fungal mycelium
and aromatic humics
Related to changes PD of soil, giving organic fertilizers into the soils caused
PD decrease with changing from 2,63 to 2.59 -2.61 g /cm3. Many factors influence
soil PD including content of C-organic, composition of soil particle and kind of
mineral. Kertonegoro et al., (2006) explained that adding of sand into Alfisol resulted
decrease of soil PD meanwhile giving chicken manure improved the PD.
Furthermore, related to the effect of fertilization treatments on soil porosity
can be shown as follows, incorporating of organic fertilizers in to soils tends to
enhance soil porosity,

with changing from 48,86 % (at P0 dan P1 treatments)

become 51,69 %. Increasing soil porosity indicates that the soils had occurred soil
aggregation. Porosity refers to the volume of soil voids that can be filled by water
and/or air. Porous soils have lower bulk densities and greater porosity than tightly
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packed soils. Porosity varies depending on particle size and aggregation. It is greater
in clayey and organic soils than in sandy soils. A large number of small particles in a
volume of soil produces a large number of soil pores. Santi et al., (2008) explained
that soil porosity is an important physical property of soils that is able to create a
good soil environment for growing and developing plant roots through its effect in
increasing water holding capacity and soil aeration. In addition, Yuwono et al.,
(2010) reported that soil organic matter input in to soil with coarse texture was able
to improve mesopore and decrease macropore, so that water holding capacity of the
soils increased.
Refer to data in table 2, this were shown that giving 5 tons ha-1 organic
matter in the soils with low organic matter was able to increase C-organic content in
a cropping time, but it had not changed status of the C-organic content in this soils.
These results indicated that the soils was still required inputs of organic material
continuously until the organic matter content in the soils reaches 2%. Handayanto
(1999) stated that sustainable agricultural systems can be achieved when the content
of organic matter in the soil is greater than or equal to 2%.
Related to the status of N and P in the soil after harvesting, this indicated that
status of these nutrients at several of fertilization treatments ( from treatment of P1
until P6) did not change, namely nutrient of N remained in the low status and P
remained in the high status (Balitan, 2005). These results indicated that the N
fertilization on soils that are poor in nutrient N was intended to satisfy the needs of
the plant, while the P fertilization on soils that are high P status was intended to
maintain the availability of P and/or replace the loss of P due to absorbed by plants.
Furthermore, it can be shown that the content of P-available in treatmnets of P2 untill
P6 was equal to that found in treatment of P1. These results indicated that there are
important role of organic fertilizers and MVA in improving the availability of P in
the soil . Verma (2013) explained that there were some mechanisms of the increased
availability of P due to the input of compost, namely (1) mineralization of compost
produces P-inorganic that available for plants; (2) the dissolution of P that is bonded
to Al, Fe and Ca by organic acids that were resulted during take place decomposition
of compost; (3) formation of complex fosfo-humic and fulvic so that P become more
available to plants.
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In addition, organic fertilizer inputs either with or without VAM can improve
the status of the content of soil K from high status in treatments of P0 and P1 to be
very high status in treatment of P2 up to P6. The increase occurred is not only
because of the mineralization process of organic fertilizer, but also because of the
role of organic fertilizers in improving the cation exchange capacity (CEC). Organic
materials have the ability to increase the CEC of 200-300 me% (Hanafiah, 2005).
Cation exchange capacity is one of the characteristics of soil chemical that acts as a
controller loses of nutrient cations such as K+, NH4+ and Ca2+ due to leaching.

3.2 Soil Quality Index
Assessment of soil quality index was calculated by MDS (Minimum Data Set
analysis) method using selected indicators for each soil function as established by
Mausbach and Seybold (1998) cit Partoyo (2005). Soils were classified as good
quality soils if the soils can support the survival of the organism both inside and
above soils. There are four functions of soils to assess soil quality, ie soil as a place
of biological activity, regulator and distributor of water as well as filter and buffer
(buffer capacity). Several indicators of the soil function that supporting the biological
activity include rooting medium, soil moisture and soil nutrients. Soil parameters
used for determining of indicator function of rooting medium involve rooting depths
and bulk density. Meanwhile for indicator function of soil moisture involve soil
porosity, total of soil carbon and amount of silt plus loam and for function of soil
nutrients involve soil pH, content of P-available, K-exchangeable, C-organic and Ntotal. Soil parameters for soil functions as regulator and distributor of water involve
amount of silt and loam, porosity, and bulk density, while for soil functions as filter and
buffering involve amount of silt and loam, porosity, content of C-organik and organic
matter ( Partoyo, 2005).

Soil quality index is calculated by multiplying the index weights with scores of
indicators. The score can be determined by interpolation of a linear regression
equation of the specified data based on the data of observation result. Value ranges of
Soil quality index is between 0 to 1, a higher soil index value indicates a better soil
quality. Soil quality status based on the levels of the soil quality index are presented
in Table 3 (Partoyo, 2005).
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Table 3. Soil quality status based on the soil quality index
No.
1.
2.
3.
4.
5.

soil quality index
0.80 – 1.00
0.60 – 0.79
0.40 – 0.59
0.20 – 0.39
0.00 – 0.19
Source : Partoyo (2005)

soil quality status
very good
good
moderate
low
very Low

Soil quality index calculation on the treatment P0, P1, P2, P3,P4,P5, P6 are
presented in Table 4. Recapitulation of Soil Quality Index at various of fertilization
treatments are presented in Table 5. Based on soil quality criteria in Table 3, the
status of soil quality in the treatment of P0 and P1 are low, whereas in the treatment
of P2, P3,P4, P5 and P6 are moderate. These results indicated that the improvement
of soil quality from low level to moderate was required inputs 5 tons of organic
fertilizers (manure, green manure or a mixture of both, either with or without VAM)
and 50% dose of fertilizer recommendation per ha. The higher the quality of the soil
shows the level of the better soil fertility.
Table 4. Soil Quality Index Calculation on Treatment P0, P1, P2, P3, P4,
P5, P6
Value of Soil Value of Soil Value of Soil
soil
qulit
soil
qulit
soil
qulit
Soil
Weigh Soil Indicators
Value of
indicator y indicator y indicator y
qulity
t1
Weigh Weigh index
soil
at P1 index at P2 index at P3 index
Soil Fuction
index
t
t 3 weight indicator
at
at
at
at
2
s
at P0
P1
P2
P3
P0
Valu scor
Valu scor
Valu scor
Valu scor
e
e
e
e
e
e
e
e
Preserve the 0,4
Rooting
biological
medium
0,30
activity
rooting depth
20,67 0,16 0,012 21,33 0,16 0,012 22,33 0,13 0,009
(cm)
0,6
0,07 20,00 0,15 0,011
Bulk density
0,041 1,38 0,78 0,037 1,27 0,91 0,044 1,27 0,91 0,044
g/cm3
0,4 0,048 1,31 0,86 1
moisture

0,30

Porosity %

0,2

0,024 50,19 0,54 0,013

C-organic %

0,4

0,048

silt+ clay %

0,4

0,048 24,00 0,33 0,016

0,1

0,012

0,2

0,024 28,87 0,27 0,006

Nutrient
pH
P-available
(ppm)

1,03 0,22 0,011

47,53 0,72 0,017 51,71 0,43 0,010 51,34 0,46 0,011
1,07 0,25 0,012 1,17 0,32 0,015 1,32 0,44 0,021
22,67 0,29 0,014 29,34 0,51 0,024 25,34 0,38 0,018

0,30
6,40 0,72 0,009

6,30 0,64 0,008 6,40 0,72 0,009 6,40 0,72 0,009
31,72 0,10 0,002 32,48 0,05 0,001 28,45 0,30 0,007

592

Arrangemen
t and
distribution
of water

0,3

Filter and
buffering

0,3

Total

Kexchangeable
me/100 g

0,89 0,63 0,015 1,02 0,75 0,018 1,52 0,80 0,019
0,2

0,024

0,83 0,57 0,014

C-organic %

0,3

0,036

1,03 0,22 0,008

N-total %

0,2

0,024

silt+ clay %

0,60

0,180

Porosity %
Bulk density
g/cm3

0,20

0,060

0,20

0,060

silt+ clay %

0,60

0,180

Porosity %
0,10
microbiologica
l process
0,30

0,030

0,05 0,07 0,002 0,06 0,14 0,003 0,05 0,07 0,002
0,04 0,00 0,000
24,0
22,67 0,29 0,052 29,3 0,51 0,092 25,3 0,38 0,068
0 0,33 0,059
4
4
47,71 0,71 0,043 43,58 0,99 0,059 39,48 0,71 0,043
57,05 0,06 0,004
2,63 0,03 0,002 2,61 0,04 0,002
2,63 0,03 0,002 2,63 0,03 0,002
24,0
29,3 0,51 0,092 23,3 0,38 0,068
0 0,33 0,059 22,67 0,29 0,052 4
4
43,58 0,99 0,030 39,48 0,71 0,021
57,05 0,06 0,002 47,71 0,71 0,021

C-organic %

0,5

0,045

1,03 0,22 0,010

N-total %

0,5

0,045

1,77 0,21 0,009

1,0

1,07 0,25 0,009 1,17 0,32 0,012 1,32 0,44 0,016

0,367

1,07 0,25 0,011 1,17 0,32 0,014 1,32 0,44 0,020
1,84 0,30 0,014 2,00 0,50 0,023 2,27 0,84 0,038
0,365

0,462

0,446

Soil Value of Soil
qulit
soil
qulit
Weigh Soil Indicators
Value of So Value of y indicator y
t1
Weigh Weigh index
soil
soil
inde at P6 inde
Soil
t
t weight
Soil
indicator
indicator
x
x
qulit
2
3
s
Fuction
at P4
at P5 at P5
at P6
y
Valu scor inde Valu scor
Valu scor
e
e x at e e
e
e
P4
Preserve 0,4
Rooting
the
medium
0,30
biological
rooting depth
20,3
0,01 20,3
0,01 20,0
0,01
activity
cm
0,6 0,07
3 0,15 1
3 0,15 1
0 0,15 1
Bulk density
0,04
0,04
0,04
g/cm3
0,4 0,048 1,25 0,94 5 1,26 0,93 5 1,25 0,94 5
moisture 0,30
51,7
0,01 51,9
0,01 51,7
0,01
Porosity %
0,2 0,024
4 0,43 0
1 0,42 0
4 0,43 0
0,01
0,02
0,02
C-organic %
0,4 0,048 1,23 0,37 8 1,28 0,41 0 1,31 0,43 1
25,3
0,01 29,3
0,02 25,3
0,01
silt+ clay %
0,4 0,048
3 0,38 8
4 0,51 4
4 0,38 8
Nutrient
0,30
0,00
0,00
0,00
pH
0,1 0,012 6,40 0,72 9 6,10 0,48 6 6,30 0,64 8
P-available
29,7
0,00 30,8
0,00 29,2
0,00
(ppm)
0,2 0,024
7 0,21 5
9 0,15 4
5 0,25 6
Kexchangeable
0,01
0,01
0,02
me/100 g
0,2 0,024 1,04 0,77 8 0,97 0,70 7 1,23 0,94 3
0,01
0,01
0,01
C-organic %
0,3 0,036 1,23 0,37 3 1,28 0,41 5 1,31 0,43 5
0,00
0,00
0,00
N-total %
0,2 0,024 0,05 0,07 2 0,05 0,07 2 0,05 0,07 2
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Arrangeme 0,3
nt and
distribution
of water

Filter and
buffering

silt+ clay % 0,60
Porosity % 0,20
Bulk density
g/cm3
0,20

0,3
silt+ clay % 0,60
Porosity % 0,10
microbiologic
al process 0,30
C-organic %
N-total %

Total

25,3
3 0,38
42,3
0,060
4 0,90

0,06
8
0,05
4
0,00
0,060 2,59 0,05 3
25,3
0,06
0,180
3 0,38 8
42,3
0,02
0,030
4 0,90 7
0,180

29,3
4 0,51
38,2
0 0,62

0,09
2
0,03
7
0,00
2,62 0,04 2
29,3
0,09
4 0,51 2
38,2
0,01
0 0,62 9

25,3
0,06
4 0,38 8
42,0
0,05
4 0,88 3
0,03
2,59 0,50 0
25,3
0,06
4 0,38 8
42,0
0,02
4 0,88 6

0,01
0,01
0,01
7 1,28 0,41 8 1,31 0,43 9
0,02
0,03
0,03
0,5 0,045 2,12 0,65 9 2,20 0,75 4 2,25 0,81 6
0,42
0,47
0,44
1,0
7
7
6
0,5 0,045 1,23 0,37

Table 5. Recapitulation of Soil Quality Index and Status at various of
fertilization treatments
NO.
1.
2.
3.
4.
5.
6.
7.

Treatments
P0
P1
P2
P3
P4
P5
P6

soil quality index
0.367
0.365
0.462
0.446
0.427
0.477
0.446

soil quality status
low
low
moderate
moderate
moderate
moderate
moderate

Land use continuously without the input of organic materials has resulted in a
decrease in soil fertility. Soil fertility decreased because organic matter content
reduced along with occurrence of the process of organic matter decomposition. The
agricultural land use intensively has resulted in a decrease of organic matter content
in soils up to 50% for 50 to 100 years (Rice, 2002 cit, Nurmi, 2005).
Related to the addition of organic matter in the soil, the results showed that
the input 5 tons of organic fertilizers either with and without VAM was able to
increase the organic matter content of 1.05 at fertilization treatment without organic
fertilizers to 1.26. It means take place an increase of 20.19%. The same result was
also shown by previous researchers. Partoyo (2005) reported that the addition of
0,75m3 clay and 1m3 manure per 100m2 on sandy soil at Bantul, Yogyakarta could
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improve quality of the soils indicated by content increase of organic C, N-total, Navailable and K-exchangeable.
Soils with high organic matter content will provide a soil environmental
condition more better for plant growth and development. This is related to the role
of organic matter as a ameliorant of properties of physical , chemical and biological
of soil. Role of organic matter on physical properties of soil are among to maintain
soil aggregate stability, improve the soil pore size distribution, increase water
holding capacity. Furthermore the effect of organic matter in soil chemical
properties are, among others, to increase the cation exchange capacity (CEC) and
improve the nutrient availability to plants. Mineralization of organic matter would
release nutrients of nitrogen, phosphorus, sulfur and some of micro elements that is
necessary for plant growth (Widya et al., 2010). Organic matter also act to chelate
the toxic heavy metals for plants by forming a complex compound of metal-organic
and also serve to increase the soil buffering capacity (Radjagukguk, 1988; Nurmi,
2005). To the biological properties of the soil, organic matter would increase the
population, diversity and activity of plant growth promoting bacteria (Susilowati et
al., 2014).
4. Conclusion
1) Input 5 tons of organic fertilizer plus 50% dose of fertilizer recommendation
per ha, either without or with VAM inoculation, resulted in improving soil
quality status from low to moderate.
2) Changes of soil quality due to the input of organic fertilizers plus 50% dose of
fertilization recommendations either without or with VAM were indicated by
the increasing of soil porosity , the organic C content, P-available and Kexchangeable.
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Abstract

Aim of study was to determining effects of stocking density and shelter ratio on
growth and survival rate of giant freshwater prawn (Macrobrachium rosenbergii).
Completely randomized factorial design was used to examine stocking density of 378
and 756 prawns/m2 with shelter ratio of 0.5, 0.25, and 0.1. The stocking density of
756 prawns/m2 had higher (p<0,05) growth rate, while stocking density of 378
prawns/m2 had higher (p<0.05) survival rate (72.2%). The shelter ratio of 0.5 had
higher (p<0.05) survival rate (75.6%) but lower growth rate (0.14 g). Combination
stocking density of 756 prawns/m2 with ratio shelter of 0.1 resulted higher (p<0.05)
growth rate, but combination stocking density of 378 prawns/m2 with shelter ratio
0.5 resulted higher (p<0.05) survival rate (87.88%).
Keyword: Giant freshwater prawn, growth rate, shelter ratio, stocking density,
survival rate.

1. Introduction
Macrobrachium rosenbergii is the largest prawn in the freshwater, therefore
the prawn is called the giant fresh water prawn. The prawn has delicious flavour and
has high economical value for both domestic and export market. The giant fresh
water prawn is cannibalistic. Cannibalistic get more attention to solve in order to
improve productivity. Cannibalism caused by high density and lack of shelter in the
rearing tank. Sari (2010) reported that the utilization of shelter in rearing tank would

598

repress prawn cannibalistic. Number of shelters can be customized with density
stocked. Shelter usually make from bamboo woven, pipe PVC, hose, coconut leaf,
and net.
Tanribali (2007) had tested combination of shelter ratio of 1 and 1.5 in
various density (50, 100, and 150 prawns/m2) in the cultivation of freshwater lobster.
The experiment showed that the density of 100 prawns/m2 with shelter ratio of 1.0
produced the best performance. Another studied by Sumbaga (2009) reported that
stocking density of 75, 100, and 125 prawns/m2 with shelter ratio of 1 and 0.5 in the
cultivation of freshwater crayfish had no significant effect on the survival, daily
growth rate, and absolute growth length, feed efficiency and production. Experiment
stocking density of giant freshwater prawn by Lesmana (2014) showed that stocking
density of 115 and 375 prawns/m2 result the same of both specific weight and length
growth rate.
According to the importance of stocking density and shelter ratio, to repress
mortality which caused by cannibalism and to improve the productivity, this
experiment was doing to determining effect of various stocking density in different
shelter ratio on the growth and survival rate of giant freshwater prawn.

2. Material and Method
The experiment was conducted on September until October 2014 at
Laboratory of Aquaculture, Aquaculture Department, Mataram University. The
experiment set up in Factorial Completely Randomized Design which consist of two
factor (stocking density and shelter ratio). Stocking density tested factors were 378
and 756 prawns/m2 while the shelter ratio factors were 0.5, 0.1, and 0.25. Each
treatment were replicated three times for 30 days of rearing.
2.1 Preparation of Experiment
Experimental unit were aquarium 30x30x30 m3 which had one air stone as air
supply. The aquariums were set up in recirculation system. Feeding tray had
rectangular shape which was placed in bottom of the aquarium. Shelter was made
from hose which had diameter 0.5 cm and length 2.5 cm. Shelter were placed into
aquarium then spread around the feeding tray. Water which used as rearing medium
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was pumped from the well. The water flowed directly into the aquarium to get 25 cm
water high level.
Prawn as a tested animal were obtained from Balai Benih Udang Galah
Karang Asem, Bali. Prawn (30 days after hatching old) was adapted to laboratory
condition for 10 days. The prawn was selected visually according their size. The
selected prawn was sampled as much as 100 prawn to get their initial mean weigh
and mean length. The selected prawn stocked in each experimental unit as much as
stocking density treatment.
2.2 Rearing and Data Collection
The prawn reared in 30 days and fed once at the morning. Feed put onto the
feeding tray. Uneaten feed were removed every day from the feeding tray by
siphoning and cleaning the feeding tray. Water replacement was done every 3 days
as much as 30 % of total rearing medium.
The measured of weight and length were doing at day 15th and 30th. Ten
prawns sample were picked from each aquarium to get the data. Water qualities (pH,
temperature, and DO) were measured at day 1st and 30th. During the experiment,
number of dead prawns were recorded every day.
2.3 Data Analysis
2 x 3 factorial experiment in complete randomized design (CRD) was
used to analyze data for weight gain, length gain and survival rate of giant
freshwater prawn. One-way

analysis

of

variance (ANOVA)

was

used

to

determine whether there were significant differences in the variables measured
among the experimental groups. When a difference was detected (P<0.05), Tukey
Test was applied.

3. Result and Discussion
3.1 Result
The result of data analysis indicated that stocking densities and shelter ratio
affect the growth and survival rate significantly (p<0.05). The effect of stocking
densities on growth performance is presented in Table 1.
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Table 1. Mean of Growth Performance and Survival Rate in Different Stocking
Densities
Stocking Density (Prawns/m2)

Variables

378

756

Weight gain day 15th (g)

0.12b±0.01

0.26a±0.08

Length gain day 15th (cm)

2.51b±0.23

2.92a±0.29

Weight gain day 30th (g)

0.27b±0.15

0.45a±0.13

Length gain day 30th (cm)

3.20b±0.81

3.81a±0.56

Survival rate

72.22a±12.88

58.59b±4.17

Mean values with different superscript along each row are significantly different
from each other (P<0.05); value after ± is standard deviation.
Table 1 shows that stocking density of 756 prawns/m2 resulted weigh and
length gain more high than 378 prawn/m2. In contrast, survival rate was lower in the
high stocking density (58,5 %) than in the lower stocking density (72%)
Resulted of one-way analysis of variance show that shelter ratio effects
(p<0.05) only for weigh gain at day 15th and survival rate. Tukey Test on effect of
shelter ratio on growth performance and survival rate was presented in Table 2.
Table 2. Mean of Growth Performance and Survival Rate in Different Shelter
Ratio
Variables
Weight gain day 15th (g)
Survival rate

Shelter ratio (number of shelter/prawn)
0.5

0.25

0.1

0.14b+0.04

0.22a+0.11

0.21a+0.10

75.38a+13.96

64.39b+6.41

56.44c+3.
21

Mean values with different superscript along each row are significantly different
from each other (P<0.05); value after ± is standard deviation
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The more number of shelter result low weight gain than the fewer number of
shelter. And the other hand, survival rate would be higher in more number of shelters
than less number of shelters.
Combination treatments of shelter ratio and stocking density had effects
(p<0.05) on growth performance and survival rate of giant freshwater prawn, except
for the length gain at day 30th, as seen in Table 3.

Table 3. Mean of Growth Performance and Survival Rate in Different Shelter
Ratio and Stocking Density
Stocking density (Prawn/m2)

x

Shelter ratio (number of

shelter/prawn)

Variable

378 x 0.5

378

x

0.25

378 x 0.1 756 x 0.5

756

x

0.25

756 x 0.1

Weight gain

2.76bc±0.

2.41d±0.

2.36d±0.

2.55cd±

3.06ab±0.

3.16a±

day 15th (g)

08

18

19

0.11

02

0.01

Length

0.12b±0.

0.12b±0.

0.12b±0.

0.16b±0.

0.32a±0.

0.31a±0.

day 15th (cm)

00

01

01

04

01

00

Weight gain

0.45ab±0.

0.21cd±0.

0.14d±0.

0.35bc±0.

0.41ab±0.

0.59a±

day 30th (g)

07

07

02

07

08

0.10

Survival rate

87.88a±3

69.70b±4

59.09cd±

62.88c±1

59.09cd±

53.79d±

.03

.01

1. 52

. 52

1. 52

1. 52

gain

Mean values with different superscript along each row are significantly different
from each other (P<0.05); value after ± is standard deviation
The growth performance of prawn at day 15th and 30th are high for stocking
density of 756 prawns/m2 with shelter ratio of 0.1, while the stocking density of 378
Prawns/m2 with shelter ratio of 0.1 had generally lower growth performance than the
other treatments.
The best survival rate was resulted by stocking density of 378 prawns/m2
with shelter ratio of 0.5. It seems that the lower stocking density with high number of
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shelter result better survival rate than the higher stocking density with lower number
of shelter.
Water quality measurement shows that the temperature was range from 29300C. pH 7-7.5. and dissolved oxygen 5.1 to 6.32 mg/l.

3.2 Discussion
The low and high of stocking density affect the growth and survival rate of
giant freshwater prawn. Sopiandi (2002) reported that high stocking density in tank
made the prawn stress. The stress made the prawn become weakness and vulnerable
to prey by the other prawn. High stocking density would result lower growth rate of
shrimp (Martin et al., 1988; Tidwell et al., 2007). In contrast to this experiment, high
stocking density of 756 prawns/m2 resulted better growth rate than the low stocking
density of 378 prawns/m2 (Table 1). High stocking density would result higher
cannibalism activity. In high stocking density, each prawn had high opportunity to
prey the other prawn. However, the percentage of survival rate of the prawn in high
shelter ratio (Table 2) was high, but number of died prawn still higher than lower
shelter ratio. Large number of died prawns in the high stocking density treatment,
seem had been preyed by other prawn.
In general, shelter ratio was not affect on the growth rate, except the weight
gain at day 15th. Number of shelter were placed in the aquarium did not disturb
feeding activity of prawn. Tanribali (2007) reported that increasing of shelter ratio
would affect growth rate, due to many of feed hidden or trapped in the shelter. So it
made prawn difficult to find and put the feed. Higher shelter ratio, higher survival
rate. It was due to the opportunity of each prawn to escape or hide were higher in
high number of shelter than in less number of shelters. The hidden prawn on the
shelter would more safe from cannibalism.
In stocking density at 756 prawns/m2 with lower shelter ratio (0.1) results
better growth rate than and higher shelter ratio (0.5) (Table 3). Low shelter ratio in
high stocking density supports high cannibalism, so each prawn get more nutrition
except the given feed. But, low stocking density (378 prawns/m2) with high shelter
ratio (0.5) results better growth rate than low shelter ratio (0.1). In low stocking
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density of 378 prawns/m2, utilization of high shelter more effective to reduce the
cannibalism, so the nutrition intake by the prawn more obtained from the feed.
The higher shelter ratio, the higher survival rate, even in different of stocking
density. High shelter ratio would provide more place to hide, so it would depress the
aggressiveness of prawn. The aggressively of prawn begins with leg and claw
contact, then continuous to attack each other. The fight would injure the organ of
prawn. The utilization of shelter would reduce the frequently of prawn contact.
Based to the simple calculation of survival rate to estimate prawn production
at stocking density of 756 (62.99%) and 378 (87.88%) prawns/m2, if initial price of
prawn is Rp 40 per prawn, then increases to Rp 80 per prawn after 30 days rearing
period, so the benefits was gained from the stocking density of 378 prawns/m2 was
higher than 756 prawns/m2. To sum up, this experiment recommends to using
stocking density of 378 prawns/m2 with shelter ratio of 0.5.
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Abstract
Satay is a typical food and plays an important role for supporting tourism
development in Lombok. The aim of this study was to assess changes in the quality
of beef satay during storage at room temperature. The quality characteristics
including aroma, color, texture moisture content, pH and microbial growth were
assessed at fresh condition (0 hour storage), and after storage (6, 12, 24 and 48
hours). The results indicated that there was no significant change of aroma, moisture
content and pH of beef satay during storage. The aroma of satay remained good
during storage at a room temperature for up to 48 hours. On the other hand,
significant changes were detected on the color and texture of beef satay.
Furthermore, the level of microbial contamination on fresh satay was low, but the
population increased rapidly during storage. After 6 hours storage, the microbial
population in total reached 6,2x105 CFU/g and continued to increase to 2,7x106
CFU/g after 48 hours, thus it did not meet the qualify standard requirement based on
the National Standardization Institute SNI 7388 2009). The main microorganism that
contaminated the product may be bacteria as the fungal population was very low
(less than 1.0 x 102 CFU/g). Adding natural antimicrobial agents or storing the
product at low temperature condition and using vacuum packing system may extend
the storage life of local beef satay.
Keywords: Quality, beef satay, storage, temperature, microbial growth.
Introduction
Satay is a traditional processed meat product which is very popular in
Indonesia including in West Nusa Tenggara (Nusa Tenggara Barat, NTB). Satay can
be as tourism object or widely known as culinary tourism. In Lombok NTB, the beef
satay of “Satay Rembiga” or “Goyang Lidah” is one type of satay that is very famous
for local people and domestic tourism (Anon, 2013a). Satay is not only consumed at
the production place but also often be brought away for families or friends. The
concern is that fresh satay has short storage life at room temperature. The decrease in
the quality of food s in general at room temperature may be related to microbial
contamination as the growth of most type of microorganism is very high at ambient
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temperature (Winarno dan Betty, 1983). It could also be caused by unhygienic
condition during processing or the water activity level of product that support the
growth of certain microorganisms (Suharyanto, 2009).
Several type of microorganisms that often grow in meat products are
Salmonella spp, Escherichia coli O157:H7 and Listeria monocytogenes (Harrison,
Singh, Harrison, dan Singh, 2006), Penicillium, Mucor, Cladosporium, Alternaria,
Sporotrichium, Thamnidium, Rhizopus, Monilia dan Aspergillus (Buckle, Edwards,
Fleet dan Wootton, 1987 ; Muchtadi dan Budiatman, 1991). Therefore, in order to
get good quality meat product, standard operational procedure for good
manufacturing product has to be applied (Oginawati, 2008).
Satay in general has a short shelf life, about 1 day at room temperature.
Product shelf life is affected by temperature, water content, Aw and pH (Park, Lee
dan Lee, 2000). In addition, longer shelf life of satay is also crucial for wider market.
Research on the change of local beef satay quality during storage is very limited.
Therefore, the aim of this research was to study the degradation of quality and shelf
life estimation of beef satay (“Goyang Lidah”) during storage at room temperature.
Methodology
The experiment was carried at laboratory in Faculty of Food Technology and
Agroindustry, University of Mataram. Samples of satay used in this experiment were
obtained from central satay producer in Rembiga. The fresh satay samples were
packed in plastic container then stored at room temperature for 48 hours. The quality
characteristics of satay including aroma, color, and texture using hedonic test
(Rahayu, 1998), pH and moisture content (Sudarmadji, Haryono dan Suhardi, 2007),
and microbial growth (Fardiaz, 1992) were assessed at fresh condition (0 hour
storage), and during storage of 6, 12, 24 and 48 hours. Data were analysed using
Analysis of Variance at 5% confidence level and Polynomial Ortogonal.
Results and Discussion
The result indicated that storing satay at room temperature for 48 hours
resulted in significant change of some quality characteristics of satay including
colour and texture but did not significantly affect the aroma of satay (Table 1).
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Table 1. The Average Level of colour, Aroma dan Texture of Satay During
Storage.
Storage
Colour
Aroma
Texture
Water
pH
aw
time
(Hedonic
(Hedonic
(Hedonic
content
(hours)
scale)
scale)
scale)
(%)
2.00 b
1.73
2.33 ab
43.31
6.04
0.94
0
6
2.13 b
2.00
2.27 ab
43.11
6.04
0.93
12
2.20 ab
1.80
2.20 b
41.60
6.09
0.93
24
2.87 a
2.10
2.20 b
42.40
6.00
0.93
48
2.60 ab
1.87
3.00 b
41.73
6.16
0.92
Note: The numbers followed by the same letters are not significantly different at 5%
confidence level.
Based on the colour assessment data in Table 1, it can be seen that consumer
preference represented by the panelist was slightly changed from score 2 (like) to
score 3 (slightly like) the taste of Satay as the satay was stored for 24 hours. This
may be related to the change of satay colour from red when satay was still fresh then
changed to caused brownish red. This may be caused by the oxidation process of
myoglobin component in the meat. As Abustam (2009) stated that the change of
meat colour could be related to the oxidation process of myoglobin component from
Fe2+(ferrous) to Fe3+(ferric) and form metmyoglobin which has brown colour.
Although not significantly different, slightly change in colour of satay may caused by
bacterial activity such as Lactobacillus viridescens that produce hydrogen peroxide
which react with myoglobin in the meat that produces green pigment and results in
dark red colour of satay (Kramlich et al., 1973 in Setiani et al., 2014; Anon, 2015a).
The change of satay colour may also be associated with the change of satay pH
during storage. Although not significantly different, pH value of satay slightly
changed during storage (Table 1). This change may initiate the denaturation process
of protein, which then change the meat capacity to absorb and reflect light (Anon,
2011), thus change the colour appearance of satay.
Furthermore, the consumer preference to satay aroma also remained good as
indicated by the score of 2 (like) even after 48 hour storage. This may means that the
spicy components used in satay processing was in the right proportion and absorbed
nicely by the meat during marinating process and produced specific aroma of satay
and did not degrade during storage. Specific aroma of satay may also come from
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smoke chemical component such as fenol during grilling, as reported by Atmaja
(2009) and Darmadji (2009) that phenolic compounds (guaikol, eugenol and siringol)
are the main component that produced specific flavor in smoked food.
In addition, the panelist preference to the texture of satay also changed
slightly during storage. Fresh satay has slightly soft texture. As the time of storage
prolonged the texture becomes firm. This change could be the reason for the decrease
of panelist preference to satay samples from like response to slightly like the satay
sample. The change of satay texture may be caused by the change in the level of
satay water content. The data shows that water content of satay slightly decreased as
a result of some water evaporated from satay during storage. As Prabowo (2010)
stated that some water content especially free water is evaporated during drying or
storage.
The results also indicated that water content and water activity (aw) did not
change significantly during storage period of 48 hours. However, there was a trend
that water content and water activity tended to decrease slightly during storage from
43% to 42% for water content and from 0.94 to 0.92 for water activity. The pH of
satay also remained constant at around 6 during storage. The range level of satay pH
was 6.04-6.16 (Table 1). Water content and water activity in satay in general were
high. These may contribute to the increase in microbial growth that leads to food
spoilage. Water activity indicated the amount of free water that can be used by
microorganisms for their growth (Suharyanto, 2009). With the average level of pH of
6 in this experiment, the condition supports microbial growth, thus the population of
microorganism became high.
Data also indicated that the microbial population continued to increase during
storage, from 1,0 x105CFU/gram on fresh satay increased to 2,7 x106CFU/gram after
48 hours storage, whereas fungal growth remained low at the level less than 1,0x102
and Coliform was less than 1,0 x101 (Table 2). As reported that the pH condition of
satay samples (pH around 6) is suitable for microbial growth (Anon, 2012). Based on
the National Standardization Institute (1992), the maximum Total Plate Count (TPC)
on smoked beef is 1x105 CFU/gram. The increase in microbial growth may also be
associated with the increase in water activity. Most food has a water activity greater
than 0.95 which supports the growth of bacteria, yeast and mould (Anon, 2015b).
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Table 2. Microbial Population on Satay During Storage Period up to 48 hours.
Microbial growth

Storage
time
(hours)

Coliform
(CFU/gram)

Total Microbe
(CFU/gram)

Total Fungi
(CFU/gram)

0
6
12
24
48

<1,0x101
<1,0x101
<1,0x101
<1,0x101
<1,0x101

<1,0 x105
6,2 x105
8,9 x105
2,2 x106
2,7 x106

<1,0x102
<1,0x102
<1,0x102
<1,0x102
<1,0x102

Conclusions and Implications
Storing satay for 48 hours at room temperature did not significantly affect the
quality characteristics of satay (aroma, water content, water activity and pH of satay).
On the other hand, as the time of storage prolonged the colour of satay became
slightly dark red. Although the texture became slightly hard, panelists still like the
satay sample after storage of up to 24 hours. The level of microbial population was
low on fresh satay, but increased during storage and became unacceptable (based on
the Indonesian National Standard for processed meat) after 6 hours storage at room
temperature when the total microbe population reached 6.2 x105 CFU/gram. Further
research on extending the shelf life and improving the quality and safety of local beef
satay needs to be carried out, to further support the development of tourism in the
region.
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