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Abstract. Rusmini, Manullang RR, Daryono. 2017. Development of shrimp shells-based compost and plant-based pesticide using bio-
activators from Golden Apple Snails and their effects on the kenaf plant growth and pest population. Nusantara Bioscience 9: 260-267. 
Kenaf (Hibiscus cannabinus L) cultivation generally uses chemical fertilizers and pesticides to increase production despite the adverse 
effects of those chemicals toward environmental ecosystem. Meanwhile, there are a lot of unutilized wastes produced from agriculture 
and fishery. This study aimed to develop the best bio-activator from Golden Apple Snails and spices to decompose the shrimp shells 
waste. The bioactivator was utilized for the production of plant-based pesticide to control pests in kenaf plant, and shrimps-shells-based 
composts to improve kenaf plant growth. This study employed a Randomized Block Design with two factorials. The first factor was the 
shrimp shells-based composts (K) which consist of three levels, and the second factor was the plant-based pesticide (P) which also 
consists of three levels. Each of experiment was repeated twice. Thus, in total there were 18 treatments. The shrimp shells-based 
composts had a pH value of 8.79, Potassium (K) 8.13 %, organic carbon (C) 17.45%, Nitrogen (N) 3.62%, Phosphorus (P) 2.27%; 
Magnesium (Mg) 0.59%, and Calcium (Ca) 7.64%; and a C/N ratio of 4.82. Kenaf plant height at 6 and 9 weeks after planting (WAP) 
showed significant differences upon the shrimp shells-based composts treatments. At 6 weeks after planting, kenaf plant diameter 
showed significant differences upon the composts treatment, while at 9 weeks after planting, the plant diameter indicated significant 
differences upon both the compost and plant-based pesticide applications. Pest populations that were present in kenaf plants were 
caterpillars, bugs, and beetles. 
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INTRODUCTION 

Kenaf (Hibiscus cannabinus L.) is a plant well known 
for producing natural fibers that are eco-friendly because of 
its readily degradable nature and its capacity for absorbing 
a significant amount of CO2. Besides as a raw material for 
agricultural/estate crops product packaging, there is a vast 
array of diversified products of the kenaf fiber, such as: 
paper, wallpaper, car interior material, geotextile, soil safer, 
fiber drain, particle board, reinforced plastic, and raw 
material in biofuel industry (Lips and Dam 2013; Ryu et al. 
2013; Saba et al. 2015; Ryu et al. 2016; Bourguignon et al. 
2017). 

Kenaf cultivation generally involves the use of 
chemical fertilizers to boost its production, despite the 
harm exerted by the chemical to the environment. The 
continuous application of fertilizers, pesticides, and other 
chemicals can harm organisms in the soil, induce pest and 
pathogen resistance, and change the vitamin and mineral 
content of crops. Indeed, if this practice is left as is, it will 
deleteriously affect the cycle of life survival (Xu et al. 
2012; Maheswari et al. 2014; Nkbiwe et al. 2016; Thonar et 
al. 2017). However, agricultural farming is impossible to 
be undertaken without involving pesticides. Pesticide 
controls plant diseases and pests as well as grain insects, 
while at the same time pesticide causes a lot of adverse 

effects from its residue that affect the environment and the 
safety of agricultural products (Huang et al. 2014). 

Another issue is the increasingly high fertilizer prices 
because of the chemical fertilizers distributed in Indonesian 
market is highly dependable on the imported raw materials 
whose prices rise following the US Dollar rate in the 
international currency market. The use of inorganic 
fertilizers dramatically increases because of the farmer 
fanaticism and the growth in the agricultural field area, 
whereas the use of organic fertilizers does not expand. 
Development of organic fertilizer was based on the adverse 
effects exerted by the chemical fertilizer towards soil and 
plants. Organic fertilizer is developed to solve the negative 
effects of chemical fertilizer that can drain a nutrient rich 
soil and turn it into a nutrient-deprived soil. Plants growing 
on the nutrient-deficient soil suffer malnutrition and less 
vigorous (Maheswari et al. 2014; Cheng et al. 2014; 
Nkbiwe et al. 2016; Thonar et al. 2017). 

Bodies of water in Indonesia are rich with various 
invertebrates such as shrimps. Shrimps are commonly 
consumed seafood among Indonesian people. However, 
shrimp shells often time are wasted without being utilized. 
A pile of shrimp shells waste produces a putrid odor that 
pollutes the air and disturbs people activities (Prakash et al. 
2011). One alternative to solve this issue is to utilize the 
shrimp shells waste as organic fertilizer by composting. 
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According to Jamaluddin et al. (2013; Osman (2012); 
Nathand Singh (2016), production of organic fertilizer in 
the form of liquid is less effective if the fermentation time 
is short and the cellulose content of the raw material is 
hard. These two conditions cause an incomplete 
fermentation of the waste material, as indicated by the low 
nutrient content of the analyzed material sample. 

The addition of an activator in the form of 
microorganism can accelerate decomposition of organic 
waste. The activator microorganism can be from a local 
microorganism (MOL). MOL is a liquid fermentation 
product generated from easy-to-obtain local resources. One 
of the natural resources that can be utilized in MOL 
production is Golden Apple Snails (Pomacea canaliculata 
and Pomacea maculata). Golden Apple Snails, a 
disconcerting pest to farmers, is an excellent source of 
bacteria for compost activator. MOL of the snail includes 
organic matter bacteria decomposer, plant growth 
regulators, pest and pathogen control agents, and nutrients 
for plants. MOL of Golden snails contains Pseudomonas 
fluorescence (Rusmini et al. 2016). The bacteria were able 
to suppress the population of pathogens and associated with 
protected plant roots from soil pathogen infection via root 
surface colonization, secretion of chemical compounds 
such as antifungal and antibiotics, and competition in Fe 
cation absorption (Gajendran et al. 2016). Previous studies 
report that Pseudomonas fluorescence was able to control 
Anthracnose disease in banana (Peeran et al. 2014), and 
Fusarium wilt disease in onion and tomato (Gajendran et al. 
2016; Khan et al. 2011). Furthermore, Pseudomonas 
fluorescens was able to solubilize phosphate from its fixed 
and unavailable form, thus become available and 
absorbable to plants (Khan et al. 2011). Furthermore, 
Subashri et al. (2012) reported that Pseudomonas 
fluorescens was also able to improve plant production. 

The low productivity of kenaf plant is caused by several 
hindrances, one of them is biotic stress including pest, 
pathogen, and weed attack. Therefore, to tackle this issue, 
we try to develop a plant-based pesticide using a diluted 
bio-activator from Golden Snails to control pests that attack 
Kenaf plant effectively. This study aimed to produce a bio-
activator from Golden Snails and the best spices and herbs 
as a decomposer of shrimp shells waste. The product will 
serve as a plant-based pesticide and generate composts 
from shrimp shells waste for the best interest of kenaf plant 
growth. 

 

MATERIALS AND METHODS 

This study was conducted in Center for Agricultural 
Technology Assessment (BPTP) of East Kalimantan, 
Indonesia for nutrient content analysis; and State 
Agricultural Polytechnic of Samarinda, Indonesia for bio-
activator development, nutrient content analysis, and 
composts and plant-based pesticide application on fenaf 
plants. 

Instruments and materials 
Instruments employed in this research were a water 

plastic drum (capacity 200 l), scale, grinding machine, a 
wooden container for fermentation, and stirrer. Materials 
used in this study were Golden Apple Snails, cattle urine, 
rice-washing water, coconut water, palm sugar, kencur 
(Kaempferia galanga), turmeric, temulawak (Curcuma 
zanthorrhiza), shrimp shells, rice bran, chicken manure and 
Kenaf variety KR-11 seeds. 

Experimental design 
This study was a two factorials experiment conducted 

using a randomized block design. The first factor was the 
shrimp shells-based composts (K) which consist of three 
levels, namely: K1 = 10 ton ha-1 compost application (1 
kg/plot), K2 = 20 ton ha-1 compost application (2 kg/plot), 
K3= 30 ton ha-1 compost (3 kg/plot); the second factor was 
the plant-based pesticide using a diluted bio-activator from 
Golden Snails (P) which consists of three levels, namely: 
P0 = control, P1 = 50 ml pesticide /plant pesticide, P2 = 100 
ml pesticide/plant 

Each experiment was repeated twice. Thus there were 
18 units of experiment/plot. Each plot consisted of 16 kenaf 
plants. Hence in total, there were 288 kenaf plants. Each 
sampling was done on four plants in the center of the plot. 

Preparation of bio-activator 
All materials were prepared with specified amount as 

follows: 75 kg Golden Apple Snails, 45 l cattle urine, 30 l 
rice-washing water, 22.5 L coconut water, 37.5 kg palm 
sugar, 22.5 kg kencur (Kaempferia galanga L.), 3.75 kg 
turmeric, 7.5 kg temulawak (Curcuma zanthorrhiza Roxb.). 
The Golden Apple Snails were pulverized into a fine 
ground by using grinding machine. Palm sugar, kencur, 
turmeric, and temulawak were blended into fine pieces 
using a blender. The ground snail material and other 
materials were put into the plastic drum and then mixed 
well. The drum containing the mixture was closed with a 
lid that had a small hole in it. A plastic hose was attached 
into the drum lid hole on the one end, and into a 1500 ml 
plastic bottle containing 500 ml water on the other end. The 
mixture was stirred daily and fermented for 20-25 days. 
The final fermentation product or MOL would indicate 
certain characteristics, including no gas remaining, and 
smelled like tape (fermented rice or cassava). For 
composting, 500 ml MOL of golden snails was added into 
1 kg organic matter and mixed thoroughly (a thoroughly 
mixed organic matter will not break upon grasping). As for 
the application of MOL as a plant-based pesticide, 1 l MOL 
was mixed with 5 l water and sprayed on kenaf plants to 
control the plant’s pest. Furthermore, the activator from 
Golden Snails was analyzed for its nutrient and bacterial 
contents. 

Composts production from shrimp shells 
All the necessary materials were prepared with 

specified amount as follows: 50 kg fresh shrimp shells, 20 
kg rice bran, 20 kg chicken manure. All Shrimp shells were 
cut into fine pieces by a chopping machine. Shrimp shells 
were mixed thoroughly with the rice bran, chicken manure 
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and the MOL of the golden snails. The mixture was then 
transferred into a fermentation container. The mixture was 
flip once a week to maintain the ideal condition for 
composting. The mixture was then analyzed for its 
macronutrient level and C/N ratio. For application as plant 
fertilizers, the composts were applied 2 weeks before kenaf 
plantation. For the second application, the composts were 
used when the plants reached 1,5 month old. The plant-
based pesticide was applied to the plants three times: 
firstly, 6 day old after planting; secondly, 30 days after the 
first application; and thirdly, 30 days after the second 
application. 

Observations 
Multiple observations were conducted on the MOL of 

the Golden Apple Snails, including color, odor, and 
temperature observations. Whereas, with regards to shrimp 
shells-based composts, in addition to observations of color, 
odor, temperature, the compost humidity was also 
monitored. Moreover, the nutrient content analysis was 
carried out on the mature composts. Observations on plants 
included plant height and diameter measurements. Both 
plant height and diameter were measured once every three 
weeks for three months. Pest observation was done through 
direct monitoring of the kenaf plants on a daily basis. 

Data analysis 
A difference in the nutrient content variable between 

each shrimp shells composting treatment was analyzed 
using a parametric statistical method of Least Significant 
Different (LSD) test. 

RESULTS AND DISCUSSION 

Bioactivator (MOL) from Golden Apple Snails  
Observation on the preparation of MOL of Golden 

Apple Snails indicated that the MOL did not produce smell 
at day 28 after the onset of fermentation. This result 
indicated that each of the MOL raw material worked 
properly. In the fermentation mixture used in this study, the 
energy source was adequately supplied such as by the palm 
sugar. In addition, the carbohydrate supply in the mix also 
satisfied the need of the bacteria that were originated from 
the Golden Apple Snails. According to Rusmini et al. 
(2015), the nutrient content in the MOL of the Golden 
Apple Snails was higher than those from fruits and banana 
rhizome (Manullang and Rusmini, 2015). Bacteria species 
in the MOL of Golden Apple Snails was also different from 
those of fruits and banana rhizome. Bacteria in the MOL of 
Golden Apple Snails, fruits, and banana rhizome were 
Bacillus sp., Enterobacter sp., and Pseudomonas 
fluorescence, respectively (Rusmini et al. 2016).  

Nutrient content of shrimp shells-based composts 
Nutrient content of the shrimp shells-based composts 

was shown in Table 1. The compost's pH was 8.79 (basic). 
The high pH of the composts was likely due to the alkaline 
mineral content in the shrimp shells. This argument was in 
agreement with Vandecastlee et al. (2016), and Munoz et 

al. (2017) that suggested that the high pH and Ca level in 
crab shells-based composts was due to the alkaline mineral 
comprising the crab shells. Crabs and shrimps are 
Crustacean whose shells contain protein, calcium 
carbonate, and chitin (Weidema et al. 2013). 

Nutrient analysis revealed that the composts N content 
was 3.62%, which was higher than that of the previous 
study (0.12 %) by Rusmini et al. (2015). This N level was 
still below the standard stipulated by the Regulation of 
Minister of Agriculture Republic Indonesia (Permentan). 
This substandard N content was probably due to the MOL 
of Golden Apple Snails used in this research only contain 
Pseudomonas fluorescent. The addition of rice bran in the 
composting material did not seem to increase the N 
content. The low N level could also be due to the chitin and 
CaCO3 content of the shrimp shells. Shrimp shells 
consisted of protein (25%-40%), chitin ( (C8H13NO5)n) 
(15%-20%), and calcium carbonate (CaCO3) (45%-50%) 
(Kandra et al. 2012 ; Radwan et al. 2012;Paul et al. 2015). 
Chitin can be further processed into chitosan ( 
(C6H11NO4)n) and glucosamine (C6H13NO5). Chitosan is an 
antibacterial compound that can inhibit bacterial growth. 
The natural polycation of chitosan was able to inhibit the 
growth of bacteria and mold (Sarasam et al. 2008; Baherei 
et al. 2009; Kingkaew et al. 2014; Chudinova et al. 2016; 
Kulikov et al. 2016; Fardioui et al. 2017). 

Shrimp shells contained chitin that inhibited 
decomposer microorganism development, thus hindering 
the composting process. Menurut Zhou and Haynes (2012). 
Kaya et al. (2014), Mohanasrinivasan et al. (2014), 
Nidheesh and Suresh (2015), chitin and its derivatives were 
highly potential for antimicrobial materials.The low N 
content in the composts could also because shrimp shells 
contain 15%-20% CaCO3. The high calcium carbonate 
content made N volatilize. According to Manurung (2011), 
application of lime on composts was not recommended. 
Liming caused nitrogen to volatilize into gaseous ammonia. 
In comparison, the N level of the composts produced in this 
study was lower than that of chicken-feather-based 
compost (7.23 %) supplemented with manure and rice bran 
(Sorathiya et al. 2014), but higher than that of the compost 
generated by Jamaluddin et al. (2013), Azim et al. (2015), 
and Manullang and Rusmini (2015). Kusmiadi et al. (2014) 
reported a decrease in N level of the composts 
supplemented with crab shells because of chitin and CaCO3 
of the shells. Khan (2009) suggested that addition of rice 
bran and hull waste to the composting material as a 
carbohydrate and nutrition source for the activator 
microorganisms led to composts with high N content. 
Suwastika et al. (2005), Partey et al. (2013) and Sutanto et 
al. (2016) suggested that addition of composted rice bran 
was able to increase the N content of the fertilizer. This 
increase in the compost N content was due to the presence 
of organic compounds.  

The phosphorus content of the shrimp shells-based 
composts was 3.62%, which was higher than those of 
composts produced by Rusmini et al. (2015) (1.42%), 
Azim et al. (2015), and Manullang and Rusmini (2015). 
The P level indicated in this study met the Indonesian 
National Standard (SNI) Number 19-7030-2004 on 
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composts, which stated the minimum P content is 0.10%. 
The low P level in the composts was probably due to the 
consumption of the P contained in the activator by 
microorganisms during composting (Vaneeckhaute et al. 
2014; Ratna et al. 2015; Vandecasteele et al. 2016). 

The Potassium (K) content of the shrimp shells-based 
composts was 8.1%, which was higher than the minimum 
Permentan standard and SNI for K of 4% and 0.20%, 
respectively. The high K content of the composts was 
likely contributed by its raw material of shrimp shells. The 
K level of the composts produced in this study was greater 
than those of the composts reported by Manullang and 
Rusmini (2015) and Azim et al. (2015). Microorganism 
availability significantly affected Kalium content in 
composts. Ratna et al. (2015) stated that K element was 
obtained from organic material decomposition by the 
microorganism. Hence, the decline in K content was highly 
influenced by the microorganism nutrition factor. 

Organic carbon content identified in the shrimp shells 
composts was 17.45%, which satisfied the standard C 
content for organic fertilizer according to Permentan (15%) 
and SNI on composts (9.8-32%). The shrimp shells-based 
composts resulted in this study showed a lower organic C 
content than that of the previous study (27.3240%) 
(Rusmini et al. 2015). This phenomenon was likely due to 
the high chitin content of the shrimp shells. Upon such high 
chitin environment, the decomposer microorganism 
required a greater amount of energy to break down the 
material. Microorganisms used carbon as energy sources, 
thus during composting the carbon content of the compost 
might gradually deplete. Manurung (2011) suggested that 
the decline in the compost organic C content was due to the 
utilization of carbon as an energy source by the 
decomposing agents to power their metabolism activities.  

Laboratory analysis on the shrimp shells-based compost 
indicated a C/N ratio of 4.82, which failed to meet the C/N 
standard range of SNI 19-7030-2004 (10-20) and that of 
Permentan (15-25). The low C/N ratio was probably due to 
the complete decomposition of the shrimp shells. The 
compost C/N ratio achieved in this research was better than 
that of the previous study (Rusmini et al. 2015). In that 
earlier study by Rusmini et al. (2015), the interaction value 
between MOL (a2) and the shrimp shells (b3) was 41.52, 
which indicated that the compost was not completely 
decomposed. The low C/N ratio showed that organic 
material in the two composting treatments was actually 
decomposed. Depletion and maturation of the compost 
material were indicated by compost flaking, color change 
into soil color, no odor, and low water content in the 
bokashi and composts. Composting rate depends on the 
availability of C and N elements in the bokashi/compost 
material. Microorganisms require a balance amount of C 
and N to decompose organic materials during composting 
process optimally. Organic matters will be oxidized by 
microorganisms, thereby reducing the C/N ratio of the 
matters and devouring all its N element. Supplementation 
of the organic matter with an N-rich material such as rice 
bran can alleviate the N loss. 
 
 
 

Table 1. Nutrient content of shrimp shells-based composts  
 

Parameter Unit 

Shrimp 
shells-
based 
composts 

SNI range* Per-
mentan** Min Max 

pH - 8.79 6.8 7.49 4-9 
N total % 3.62 0.4 - min.4 
Water content % 31.83 - 50 15-25 
Organic C % 17.45 9.8 32 min.15 
C/N ratio - 4.82 4.82 0.10 15-25 
P % 2.27 0.10 - min.4 
K % 8.13 0.20 - min.4 
Ca % 7.64 - 25.50 - 
Mg % 0.59 - 0.60 - 
Note: *SNI (Indonesian National Standard) 19-7030-2004 and 
**Permentan (Regulation of Minister of Agriculture Republic 
Indonesia) Number 70/Permentan/SR. 140/10/2011 
 

 
The compost exhibited a low C/N ratio probably 

because, during decomposition, microorganism preferred 
carbon as their energy source. This idea was corroborated 
by Zaman and Endro (2007) who suggested that during 
composting, microorganism decomposed organic matter 
aerobically and thus releasing CO2 and H2O and in turn 
diminishing carbon content in the composting material. 
Yuniawati et al. (2012) suggested that the decrease in C 
content during composting was due to the conversion of 
organic matters into gaseous CO2 and CH4, thereby 
lowering the C/N ratio. 

Widaryanto (2013); Partey et al. (2013) and Sutanto et 
al. (2016) stated that the C/N ratio corresponded to the 
organic matters decomposition intensity. Higher C/N ratio 
indicates that material was recalcitrant to decomposition, 
whereas lower C/N ratio means that the material was 
readily decomposed. Also, a higher C/N ratio was indicative 
of cellulose and lignin-rich material, i.e. a recalcitrant 
material. Conversely, a lower C/N ratio was indicative of 
cellulose and lignin-poor material which was readily 
decomposed. The decrease in C content during composting 
was due to the conversion of organic matters into gaseous 
CO2 and CH4, thereby lowering the C/N ratio. Another 
factor that accelerates a decomposition is the size of the 
raw material. Kusmiadi et al. (2014) suggested that the low 
C/N ratio in compost was also likely caused by the CaCO3 
content in the compost material. Calcium carbonate in the 
composting material will increase the decomposition rate. 

With regards to the Mg content of the compost in this 
study, its level reached 0,59% which was below the 
maximum Mg level dictated by SNI 19-7030-2004 for 
compost fertilizer (0.60 %). The Mg level of the compost in 
this study was slightly higher than that of the compost 
produced by Rusmini et al. (2015) (0.5121%). Meanwhile, 
the Ca content of the shrimp shells-based composts was 
7.64% or in other words was below the maximum compost 
Ca level of 25.5% as recommended by SNI for compost 
fertilizer. The compost Ca level higher compared with that 
of the previous report by Rusmini et al. (2015) (1.10%). 
Probably, the significant amount of calcium carbonate 
constituting the shrimp shells contributed to the high Ca 
content of the resulted composts. 
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Table 2. Mean of kenaf plant height (cm) 3 weeks after planting 
(WAP) upon plant-based pesticideapplication (P) and shrimp 
shells-based compost (K) 
 
Treatment K1 K2 K3 Mean 
P0 21.1250 20.8150 21.1900 21.0433 
P1 23.4400 20.0000 25.3150 22.9183 
P2 22.2550 25.5050 20.8150 22.8583 
Mean 22.2733 22.1067 22.4400  
Note: Mean followed by the same letter indicated a non-
significant difference (α = 5%) 
 

 
Table 3. Mean of kenaf plant height (cm) 6weeks after planting 
(WAP) upon plant-based pesticide application (P) and shrimp 
shells-based compost (K) 
 
Treatment K1 K2 K3 RMean 
P0 130.6250 141.1250 168.0000 146.5833 
P1 139.0000 165.5000 162.7500 155.7500 
P2 131.3750 160.8750 163.3750 151.8750 
Mean 133.6667 b 155.8333 a 164.7083 a 
Note: Mean followed by the same letter indicated a non-
significant difference (α = 5%) using LSD test (K) 16.00 
 
 
Table 4. Mean of kenaf plant height (cm) 9weeks after planting 
(WAP) upon plant-basedpesticide application (P) and shrimp 
shells-based compost (K)  
 
Treatment K1 K2 K3 Mean 
P0 172.5000 196.3750 220.8750 196.5833 
P1 185.3750 224.1250 217.7500 209.0833 
P2 198.2500 220.8750 230.8750 216.6667 
Averange 185.3750 b 213.7917 a 223.1667 a 
Note: Mean followed by the same letter indicated a non-
significant difference (α = 5%) using LSD test (K) 23,31 
 

 
Table 5. Mean of kenaf plant diameter (mm) 3weeks after 
planting (WAP) upon plant-based pesticide application (P) and 
shrimp shells-based compost (K) 
 
Treatment K1 K2 K3 Mean 
P0 2.6600 2.9450 3.6100 3.0717 
P1 2.5350 2.8350 2.7050 2.6917 
P2 2.0550 2.5200 2.5900 2.3883 
Mean 2.4167 2.7667 2.9683 
Note: Mean followed by the same letter indicated a non-
significant difference (α = 5%) 
 
 
 

Table 2 showed the analysis of variance on kenaf plant 
height 3 weeks after planting (WAP) indicated that there 
were no significant differences among pesticide application 
treatments (P) and shrimp shells-based compost application 
treatments (K). This result was probably due to the 
suboptimum absorption of the composts and pesticides by 
the kenaf plants at 3 weeks after planting, thereby affecting 
plant height. 

Table 3 showed the analysis of variance of Kenaf plants 
height treated with plant-based pesticide treatments (P) and 
shrimp shells-based compost treatments (K) at 6 weeks 
after kenaf planting. Applications of shrimp shells-based 

composts gave significant effects on kenaf plant height. K3 
treatment resulted in the highest plant height of 165.7083 
cm. The plant height upon K3 treatment (164.7083 cm) 
was significantly different from that of K1 treatment 
(133.6667 cm) but was not from that of K2 treatment 
(155.8333 cm). This result indicated that at 6 weeks after 
planting, the shrimp shells-based composts were maximally 
absorbed by the kenaf plants. In agreement with this result, 
Daryono (2016) reported that at 75 days after planting, 
plant growth increase showed significant differences in 
response to fertilizer treatments applied in the experiment, 
whereas at 15, 30, 45, and 60 days after planting, such 
significant differences in plant growth increase were 
absent. 

Table 4 indicated the plant height upon pesticide (P) 
and composts (K) treatments on kenaf plant 9 weeks after 
planting. The shrimp shells-based compost treatments 
significantly affected kenaf plant height. K3 treatment 
which represented the highest amount of compost applied 
to the plants resulted in the highest plant height of 
223.1667 cm. This plant height upon K3 treatment was 
significantly different from that of the lowest concentration 
of compost applied, the K1 treatment (185.3750 cm) but 
was not from that of K2 treatment (213.7917 cm). Again, 
this result was in agreement with Daryono (2016) who 
reported that at 75 days after planting, plant growth 
increase showed significant differences in response to 
fertilizer treatments applied in the experiment, whereas at 
15, 30, 45, and 60 days after planting, the growth increases 
were not significantly different. Rusmini and Nurlaila 
(2016) pointed out that application of liquid fertilizer from 
three types of agricultural wastes did not give significant 
effect on the kenaf plant height. Meanwhile, Khodijah et al. 
(2015) reported that application of solid and liquid 
formulations of bioinsecticide supplemented with an active 
ingredient of entomopathogenic B. bassiana fungi together 
with a liquid formulation of bioinsecticide with a shrimp 
shells-based carrier material as well as with a solid 
formulation of compost enriched with Trichoderma sp. 
fungi on rice plants was able to positively affect rice plant 
vigor such as stem height, productive tiller number, grain 
weight per clump, grain number per panicle. Furthermore, 
a study by Yenanni (2013) on the effect of shrimp shells-
based compost media on the growth of ornamental plant, 
Aglaonema costatum, identified that 4% shrimp shells 
waste powder treatment resulted in the optimum growth of 
the Aglaonema costatum, with a mean of total leaf number 
of 6.25 and an average of plant height of 21.5 cm. 

Table 5 presented the analysis of variance of kenaf 
plant diameter at 3 weeks after planting. There were no 
significant differences in the plant diameter in response to 
the plant-based pesticide (P) and the shrimp shells-based 
composts (K) treatments. It was likely that at 3 weeks after 
planting, both the pesticide and the compost were not 
optimally absorbed by the plant, resulting in no significant 
effect on the plant diameter. In line with this present result, 
Rusmini and Nurlaila (2016) have also shown that 
application of liquid fertilizers produced from three 
different agricultural wastes did not significantly affect the 
content of kenaf fiber. 
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Tabel 6. Mean of kenaf plant diameter (mm) 6weeks after 
planting (WAP) upon plant-based pesticide application (P) and 
shrimp shells-based compost (K) 
 
Treatment K1 K2 K3 Mean 
P0 11.3000 13.5000 16.4650 13.7550 
P1 10.9950 15.7150 16.8100 14.5067 
P2 13.2850 15.7500 16.9650 15.3333 
Mean 11.8600 c 14.9883 b 16.7467 a 
Note: Mean followed by the same letter indicated a non-
significant difference (α = 5 %) with LSD test (K) 1.23 
  
 
 
Tabel 7. Mean of kenaf plant diameter (mm) 9weeks after 
planting (WAP) upon plant-based pesticide application (P) and 
shrimp shells-based compost (K) 
 
Treatment K1 K2 K3 Mean 
P0 13.0650 17.3550 22.4400 17.6200 b 
P1 15.2200 21.7450 21.3150 19.4267 ab 
P2 18.4900 20.9900 23.4600 20.9800 a 
Mean 15.5917 b 20.0300 a 22.4050 a  
Note: Mean followed by the same letter indicated a non-
significant difference (α = 5 %) LSD test (K) 1.23 ; LSD test (P) 
2.40 
 
 
 
Table 8. Pest population of kenaf plants during 9 weeks of 
observation 
 
Pest type Amount 
Caterpillar 15 
Bugs 5 
Beetle 4 
 

 
 
Table 6 showed the plant diameter upon pesticide (P) 

and composts (K) treatments on kenaf plant at 6 weeks 
after planting. The shrimp shells-based compost treatments 
significantly affected kenaf plant height. K3 treatment 
which represented the highest amount of compost applied 
to the plants resulted in the largest kenaf plant diameter of 
16.7467 mm. This plant diameter upon K3 treatment was 
significantly different from that of K2 treatment (213.7917 
cm), and that of the lowest compost concentration applied, 
the K1 treatment (185.3750 cm). The significant difference 
in the plant diameter in response to the compost treatments 
might indicate that at 6 weeks after planting, the shrimp 
shells-based compost was already maximally absorbed by 
the plant. This result, again, was in line with the study 
conducted by Daryono (2016) who reported that at 75 days 
after planting, plant height increase showed significant 
differences in response to fertilizer treatments applied in 
the experiment, whereas at 15, 30, 45, and 60 days after 
planting, the height increases were not significantly 
different. 

Table 7 showed that both the plant-based pesticide (P) 
and the shrimp shells-based composts (K) applications 
gave significant effects on the plant diameter at 9 weeks 
after planting. In response to K3, the highest amount of 
composts applied, the kenaf plants showed the largest plant 

diameter of 22.4050 mm. The plant diameter upon K3 
treatment differed significantly from that of the lowest 
concentration of compost applied, the K1 treatment 
(15.5917 mm ) but did not so from that of the K2 treatment 
(20.0300 mm). This result indicated that at 6 weeks after 
planting, the applied composts were optimally absorbed. 
With regards to the effect of the plant-based pesticide, the 
application of P2 dose (100 ml pesticide/plant) showed a 
significant effect on plant diameter compared with that of 
control treatment (P0). Meanwhile, there were not 
significant differences in the resulting plant diameter 
between the P¬1 with those of the control and the P2 
treatments. As stated earlier, this finding was in agreement 
with Daryono (2016). Previously, Daryono (2016) reported 
that plant height increase exhibited significant differences 
in response to fertilizer treatments applied in the 
experiment at 75 days after planting, whereas such 
significant differences were not observed at 15, 30, 45, and 
60 days after planting. 

Table 8 showed demonstrated that there were three pest 
populations infesting the kenaf plants. The total individuals 
constituted each pest population of each pest was still 
below the economic threshold. This observation indicated 
that the plant-based pesticide supplemented with diluted 
MOL of the Golden Apple Snails was able to control the 
pests as well as to provide nutrients required for the plant 
diameter growth and increase. Furthermore, it appeared 
that the application of shrimp shells-based composts was 
able to control the pests that attacked the plants. This 
present finding was in agreement with Syahril et al. (2014) 
that reported that an extract of shrimp shells compost 
effectively suppressed the severity of leaf rust disease in 
long beans (Vigna unguiculata) with a suppression rate of 
59.4%, and rotten leaf disease in angled luffa (Luffa 
acutangula) and cucumber with a suppression rate of 
10.31% and 14.85%, respectively. In addition, the 
application of the extract of shrimp shells compost was also 
able to increase oyong and yardlong bean plants production 
up to 17.40% and 246.67%, respectively. Moreover, 
Khodijah (2012) stated that utilization of shrimp shells-
based compost extract as a carrier material for liquid 
formulation bioinsecticide with an active ingredient of 
Beauveria bassiana had been proved to be effective in 
controlling the rice stem borer pest in the swamp and non-
tidal marsh areas. In addition to containing chitin which 
was required by B. bassiana fungi in order to maintain the 
fungi virulence during storage, the extract of the shrimp 
shells-based compost also included other elements for 
improving rice plant production. 

To conclude, this present study concluded that the 
shrimp shells-based composts exhibited a pH value of 8.79; 
nutrient content: Potassium (K) 8.13 %, organic carbon (C) 
17.45%, Nitrogen (N) 3.62%, Phosphorus (P) 2.27%; 
Magnesium (Mg) 0.59%, and Calcium (Ca) 7.64%; and a 
C/N ratio of 4.82. Kenaf plant height at 6 and 9 weeks after 
planting (WAP) showed significant differences upon the 
shrimp shells-based composts treatments. At 6 weeks after 
planting, kenaf plant diameter showed significant 
differences upon the composts treatment, while at 9 weeks 
after planting, the plant diameter indicated significant 
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differences upon both the compost and plant-based 
pesticide application. Pest populations that present in kenaf 
plants were caterpillars, bugs, and beetles. 
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