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ABSTRACT 
Vermicomposting is an ecofriendly technology that converts different wastes into valuable organic fertilizer for sustainable 

vegetable crop production to reduce the use of chemical fertilizers. This is an appropriate ecobiotechnological process of waste 

management regarding safe disposal of wastes for preventing environmental pollution and also soil health improvement as organic 

fertilizer for reducing soil pollution caused by chemical fertilizers. Different organic wastes such as press mud and municipal solid 

waste were spiked with cow dung at ratios of 50:50, 70:30 and 90:10 in vermibed and the status of nutrient during mineralization 

of wastes in the presence of earthworm (Eisenia fetida) was studied. As control treatment, same experimental set up without 

earthworm was also maintained. Vermicomposting increased the contents of N, P, K, S, and Zn but caused reduction in organic C as 

well as C:N ratio in different experimental beddings as compared to control treatment after 75 to 90 days of earthworm activity. 

Considering the nutrient status, vermicompost prepared from press mud and cow dung (70:30) was applied in a pot experiment to 

study its performance on the growth, yield and nutrient status of okra (Abelmoschus esculentus L.). The experiment was laid out in a 

completely randomized design (CRD) with 3 replications and 8 treatments. The experimental treatments were: T1 - Control, T2 - 

Recommended dose of chemical fertilizers (CF), T3 - VC1 (Vermicompost @ 5 t ha-1), T4 - VC2 (Vermicompost @ 10 t ha-1), T5 - VC1 + 

50% CF, T6 - VC1 + 75% CF, T7 - VC2 + 50% CF and T8 - VC2 + 75% CF. Application of vermicompost @ 10 t ha-1 along with 50% 

chemical fertilizer (T7 treatment) showed the best performance for growth parameters viz., plant height, number of leaves plant-1, 

days to flowering and first harvest, number of mature green pods plant-1, length and diameter of green pod followed by the use of 

vermicompost @ 10 t ha-1 along with 75% chemical fertilizer (T8 treatment). Vermicompost with different doses of chemical 

fertilizers had significant influence on the yield and yield contributing characters of okra as compared to control treatment. The 

contents of N, P, K, S and Zn in okra were significantly influenced by vermicompost treated soils. Vermicompost treated soils 

conserved more organic C, macro and micro nutrients under consideration over control. It is concluded from the present study that 

vermicomposting could be an alternative technology for the management of different organic wastes with solving disposal problem 

into useful organic fertilizer in the environment and the increase of plant nutrition and improvement of soil fertility would help to 

maintain the long-term soil productivity for sustainable okra cultivation with reduction of environmental pollution caused by 

chemical fertilizers. 
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INTRODUCTION 
 

Vermicomposting is a biooxidation and ecofriendly organic farming technology for converting different 
domestic, municipal and industrial wastes into high value organic fertilizer. Recently, there has been much 
emphasis on the preparation of vermicompost using earthworms. Earthworms are voracious feeders on different 
wastes and accelerate the mineralization rate for the conversion of the wastes into casts with high nutritional 
value and degree of humification than traditional method of composting. The utilization of organic wastes by 
recycling can supply plant nutrients and improve soil properties. Vermicompost is considered as an excellent 
product because it tends to hold more nutrients over a longer period without adversely affecting the 
environment. Regarding the nutrient status of vermicompost, there is increase in plant nutrient content as 
compared to control and the uptake of which has a positive effect on plant nutrition (Theunissen et al., 2010; 
Bhat and Limaye, 2012). The nutrient-rich vermicomposting technology can be used for economical recycling 
of solid organic waste in developing countries and also applied to manage the waste placed in landfill or in open 
dumps, sewage sludge, incineration waste and dumps in the agricultural fields to avoid or reduce groundwater 
contamination and toxicity of soils and plants through different contaminants (Ali et al., 2015). With a view to 
environmental conservation and sustainable development through organic waste management, these wastes are 
composted through a vermicomposting technique into a valuable organic rich vermicompost for the possibility 
of reducing the use of chemical fertilizers.  

Organic farming is the utilization of vermicompost to practice vegetable crop production for maintaining 
soil health and plays a vital role in sustaining soil fertility as compared to chemical fertilizer. The organic 
manure could increase the fertility and productivity of the land and produce nutritive and safe food (Ramesh et 
al., 2005). In today’s era, heavy doses of chemical fertilizers are being used by the farmers to obtain a better 
yield of various crops. These chemical fertilizers decreased soil fertility and caused health problems to the 
consumers. Application of chemical fertilizers over a period has resulted in poor soil health, reduction in 
produce and increase in incidences of pest and disease and environmental pollution (Ansari and Ismail, 2001). 
In Bangladesh, the indiscriminate application of chemical fertilizers has created serious problem for the 
deterioration of soil quality. Due to adverse effects of chemical fertilizers, interest has been stimulated for the 
use of vermicompost as organic manure (Follet et al., 1981; Kumar, 2005). As a result, there is increasing 
awareness of the need for alternative agricultural system. Vermicompost has the capacity to supply both macro 
and micronutrients in the soil for optimum plant growth (Harris et al., 1990). These plant nutrients are adsorbed 
on the humic acid molecules and are released slowly and gradually into the soil solution and made available for 
plant growth and development processes (Arancon et al., 2005; Guiterrez-Miceli et al., 2007). The application 
of vermicompost as organic fertilizer is increasing soil fertility for vegetable crop production. Ahirwar and 
Hussain (2015) reported that the addition of vermicompost in soil increased the growth, yield and quality of 
vegetable crops as compared to using chemical fertilizers. In Bangladesh, the yield of vegetable crops is not 
satisfactory due to soil fertility degradation and low soil organic matter content. For this reason, the effect of 
vermicompost on vegetable crops such as okra is considered in this study. Keeping these facts in mind, the 
present study was accomplished to evaluate the effect of vermicompost prepared from organic wastes on the 
growth, yield and nutrient status of okra (Abelmoschus esculentus L.) as well as the residual effect of 
vermicompost on the postharvest soil. 

  
MATERIALS AND METHODS 

 
Experimental Set Up: 

The experiment was conducted in the net house and laboratory of the Department of Agricultural 
Chemistry, Bangladesh Agricultural University, Mymensingh. As sugar industry waste, press mud was collected 
from North Bengal Sugar Mill Ltd., Natore and municipal solid waste was collected from Mymensingh 
municipality in Bangladesh. Each vermibed was prepared by spreading a layer of biodegradable bedding 
materials. In vermibed, press mud and municipal solid waste were incorporated as dry basis separately with cow 
dung at ratios of 50:50, 70:30 and 90:10 in vermibed. Earthworm known as red worm - Eisenia fetida was 
selected and cultured for the preparation of vermicompost. The experiment was terminated after complete 
decomposition of wastes. As control treatment, same experimental setup without earthworm was also 
maintained.  

After collection, soil samples were pulverized, air dried and then mixed thoroughly. Soil samples were 
placed in pots at the rate of 10 kg pot-1. Considering the nutrient rich material, vermicompost prepared from 
press mud and cow dung at the ratio of 70:30 was applied at rates of 5 and 10 t ha-1. The prepared vermicompost 
and recommended dose of NPK fertilizers were mixed thoroughly with soil as per the experimental treatment. 
Okra (Abelmoschus esculentus L.) cv. BARI Dherosh-1 was used as a test crop in the experiment. This 
experiment comprised of 8 treatments including one control (no compost and chemical fertilizers) and one 100% 
chemical fertilizers. Vermicompost was applied at rates of 5 and 10 t ha-1 separately as well as combinedly with 
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50% and 75% chemical fertilizers. The experiment was laid out completely randomized design with 3 
replications. Plant samples were collected from each pot, dried in an oven at 60οC for about 72 h and ground to 
pass through a 20-mesh sieve.  

 
Chemical Analyses of Vermicompost, Soil and Plant: 

The nutrient status of vermicompost, compost, plant and postharvest soils was determined following the 
standard methods. Total-N content of all samples was determined by semi-micro kjeldahl method (Page et al., 
1982; Tandon, 1995). Vermicompost, compost and plant samples were digested by wet oxidation method using 
di-acid mixture (HNO3:HClO4 = 2:1) for the determination of P, K, S and Zn (Singh et al., 1999). Available soil 
P was extracted with NaHCO3 (0.5M) at pH 8.5 and the content of P in all extracts was determined by 
spectrophotometric method (Jackson, 1973; Tandon, 1995). Exchangeable K in soil sample was extracted with 
NH4OAc (1N) at pH 7 and its content in all extracts was analyzed by flame photometric method (Page et al., 
1982; Ghosh et al., 1983). Available S in soil sample was extracted with CaCl2 (0.15%) and its content in all 
extracts was determined by spectrophotometric method (Tandon, 1995). Available Zn was extracted from soil 
sample with 0.04M Na2EDTA (McLaren et al., 1984) and the amount of Zn in all extracts was determined by 
atomic absorption spectrometric method (Tandon, 1995; Singh et al., 1999). Soil pH was measured 
electrometrically using pH meter at soil water ratio of 1:2.5 (Ghosh et al., 1983; Gupta, 2013). Organic C in 
vermicompost, compost and soil samples was determined by Walkley and Black’s wet oxidation method 
(Jackson, 1973; Singh et al., 1999).  

 
Statistical Analyses: 

The recorded data were subjected to statistical analysis and analysis of variance was done following 
Completely Randomized Design (CRD) with the help of computer package. The significance of difference 
between treatment means was evaluated by Duncan’s Multiple Range Test (DMRT) and the mean comparisons 
of the treatments were adjusted by Least Significant Difference (LSD) test at 1% level of probability (Gomez 
and Gomez, 1984). 

 
RESULTS AND DISCUSSION 

 

Nutrient Status of Vermicompost Prepared from Different Wastes: 
The results in Table 1 revealed that organic C content of vermicompost varied from 19.6 to 39.3%. In T1 

treatment, the highest organic C content (39.3%) was obtained and the lowest organic C content (19.6%) was 
recorded in T6 treatment. Organic C content in vermicompost declined compared to control treatments. These 
studies revealed that vermicomposting process caused significant decrease in organic C budget of waste 
decomposition system and accelerated waste degradation process. Similar observation was reported by Loh et 
al. (2005). Elvira et al. (1996) stated that large fraction of organic matter in the initial substrate was as loss as 
CO2 between 20 and 43% as total organic C by the end of vermicomposting. Total N content of vermicompost 
ranged from 1.00 to 2.86% due to different treatments (Table 1). The highest and lowest values were obtained in 
T2 and T6 treatments, respectively. Total N content of vermicompost was higher as compared to control 
treatment. Losses of organic C might be responsible for N addition in the form of mucus nitrogenous excretory 
substances and enzymes from the gut of earthworms (Tripathi and Bhardwaj, 2003). C:N ratio of vermicompost 
varied from 10.5 to 19.6 due to different treatments (Table 1). T2 treatment recorded minimum value (10.5) and 
maximum value (19.6) was found in T6 treatment. Suthar (2008) reported that C: N ratio of substrate material 
reflected the organic waste mineralization and stabilization during decomposition process. C:N ratio, which is 
the indicator of maturity of organic composts, decreased in all treatments. The loss of C as CO2 in the process of 
microbial respiration and production of mucous and nitrogenous excreta enhanced the level of N, which 
decreased C:N ratio (Senapati et al., 1980; Kale, 1998).  

 

Table 1: Nitrogen and organic carbon content of vermicompost prepared from different organic wastes 

Treatment 
Organic C (%) N (%) C:N ratio 
Control Experiment Control Experiment Control Experiment 

T1 41.8a 39.3a 1.36b 2.46b 30.7c 16.0b 
T2 33.9c 29.8b 1.62a 2.86a 20.9e 10.5e 
T3 32.5cd 28.6bc 1.20bc 2.10c 27.1cd 13.6cd 
T4 35.6b 27.5c 0.90de 2.00c 39.6a 13.8c 
T5 31.7d 25.0d 1.00cd 2.20c 30.5c 11.4b 
T6 28.4e 19.6e 0.78e 1.00d 36.4b 19.6a 
LSD 1.38 1.34 0.21 0.24 1.11 1.07 
CV (%) 2.14 2.05 8.55 5.47 1.90 3.24 
Significance level  ** ** ** ** ** ** 

 Legend: PM - Press Mud; Cow Dung - CD; Municipal Solid Waste - MSW and ** - Significant at 1% level. 
 T1 - PM + CD (50:50); T2 - PM + CD (70:30); T3 - PM + CD (90:10); T4 - MSW + CD (50:50); T5 - MSW + CD (70:30) & T6 - MSW + CD 
(90:10). Treatment within each column having different letter(s) differed significantly as per DMRT. 
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Due to different treatments, the contents of P and K in vermicompost varied from 0.72 to 2.40% and 0.75 to 
1.00%, respectively and were significantly influenced by different treatments (Table 2). The contents of P and K 
in vermicompost were comparatively higher than control. According to Parthasarathi and Ranganathan (2000a), 
microbial communities present in the gut of earthworms secrete enzymes, which are actually responsible for 
enhanced P and K contents in vermicompost. Available S and Zn contents in vermicompost were significantly 
influenced by different treatments. The contents of available S and Zn in vermicompost ranged from 0.26 to 
0.62% and 62.60 to 168.0 µg g-1, respectively (Table 2). The highest and lowest contents of available S and Zn  

  
Table 2: Nutrient status of vermicompost prepared from different organic wastes 

Treatment 
P (%) K (%) S (%) Zn (µg g-1) 
Control Experiment Control Experiment Control Experiment Control Experiment 

T1 1.62b 2.00b 0.51c 0.84bc 0.41b 0.58a 114.0b 145.0b 
T2 1.90a 2.40a 0.78a 0.92ab 0.52a 0.62a 121.0a 168.0a 
T3 0.92c 1.20c 0.40d 0.75c 0.36bcd 0.40bc 88.40c 140.0c 
T4 0.46e 0.80d 0.76a 0.98a 0.24cd 0.32cd 54.50e 66.50e 
T5 0.68d 1.10c 0.82a 1.00a 0.38bc 0.45b 56.60d 84.40d 
T6 0.38e 0.72d 0.64b 0.85bc 0.20d 0.26d 44.40f 62.60f 
LSD 0.15 0.18 0.10 0.12 0.16 0.12 1.85 3.06 
CV (%) 7.27 6.62 6.66 5.96 8.67 12.86 1.11 1.31 
Significance level ** ** ** ** ** ** ** ** 

 Legend: PM - Press Mud; Cow Dung - CD; Municipal Solid Waste - MSW and ** - Significant at 1% level. 
T1 - PM + CD (50:50); T2 - PM + CD (70:30); T3 - PM + CD (90:10); T4 - MSW + CD (50:50); T5 - MSW + CD (70:30) & T6 - MSW + CD 
(90:10). Treatment within each column having different letter(s) differed significantly as per DMRT.  
 
were found in T2 and T6 treatments, respectively. The contents of S and Zn in vermicompost were comparatively 
higher than control treatment. There was considerable increase in nutrient level of vermicompost when 
compared to control treatments and this higher level of these nutrients contributed by the enzymes as well as 
microbial activity of the earthworms. The present findings were in agreement with finding of 
Muthukumarasamy et al. (1997); Parthasarathi and Ranganathan (2000b), who observed the increased nutrient 
content of vermicompost obtained from press mud and solid wastes. 

 
Growth and Yield Contributing Characters of Okra: 

The effect of different treatments on plant height was statistically significant at 1% level. Plant height 
varied from 83.00 to 102.60 cm at the harvesting stage (Table 3). The tallest plant height (102.60 cm) was 
observed in T8 treatment and the shortest plant height (83.00 cm) was found in control treatment. The reasons of 
obtaining higher plant height might be due to the contribution of vermicompost application. The above finding 
was in conformity with the result of Hamsaveni et al. (2003), who reported that the application of vermicompost 
resulted in significant increase in growth of okra. Number of leaves plant-1 ranged from 19.50 to 29.00 at the 
harvesting stage. Maximum number of leaves plant-1 was observed in T8 treatment and minimum number of 
leaves plant-1 was recorded in control (T1) treatment (Table 3). This result obtained in this regard had in 
accordance with the findings of Naresh (2002), who reported that the application of vermicompost increased 
number of leaves plant-1. It is evident from the experimental results that number of leaves plant-1 was significantly 
influenced by the application of vermicompost. Days to flowering and first harvest ranged from 36 to 48 and 63 
to 79, respectively. Maximum days to flowering and first harvest were observed in T1 treatment and minimum 
days to flowering and first harvest were recorded in T8 treatment followed by T7 treatment, respectively (Table 
3). It is evident that days to flowering and first harvest were influenced by the application of vermicompost. 
Number of mature green pods plant-1 was significantly influenced by different levels of vermicompost along 
with chemical fertilizers. The highest no. of mature green pods plant-1 (19.20) was produced in T8 treatment 
followed by T7 treatment and the lowest number of mature green pods plant-1 (10.40) was found in control (T1) 
treatment (Table 3).  

The experimental results in Table 4 indicated that plant grown with vermicompost at the rate of 10 t ha-1 
along with chemical fertilizer gave the longest length and diameter of green pod where as the shortest length and 
diameter of green pod were obtained from T1 treatment. Length and diameter of green pod varied significantly 
due to the application of vermicompost along with chemical fertilizers. Number of seeds pod-1 was significantly 
influenced by different levels of vermicompost and chemical fertilizers. Maximum number of seeds pod-1 (42.10) 
was produced in T8 treatment followed by T7 treatment and minimum number seeds pod-1 (28.00) was found in  
 
 
 
 
 
 
Table 3: Effect of vermicompost and chemical fertilizer on the growth of okra  
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Treatments Plant height (cm) 
No. of leaves plant-

1 
Days to 
flowering 

Days to first 
harvest 

No. of mature green pods 
plant-1 

T1 (Control) 83.00f 19.50f 48.00a 79.00a 10.40f 
T2  84.70f 20.30f 46.00b 77.00b 11.60e 
T3  87.90ef 23.00e 43.00c 73.00c 13.80d 
T4  90.70de 24.50d 42.00c 72.00c 14.70c 
T5  94.10cd 26.30c 38.00e 67.00e 15.20c 
T6  96.60bc 27.00bc 40.00d 69.00d 16.80b 
T7 100.80ab 28.30ab 36.00e 65.00f 18.80a 
T8  102.60a 29.00a 37.00e 63.00g 19.20a 
LSD 5.60 1.38 1.93 1.84 0.80 
CV (%) 3.14 2.90 2.42 1.35 2.75 
Significance level ** ** ** ** ** 

 Legend:  VC - Vermicompost; CF - Chemical Fertilizer and ** - Significant at 1% level.  
T1 - Control; T2 - Chemical Fertilizers; T3 - VC1 @ 5 t ha-1; T4 - VC2 @ 10 t ha-1; T5 - VC1 + 50% CF; T6 - VC1 + 75% CF; T7 - VC2 + 50% CF 
& T8 - VC2 + 75% CF. Treatment within each column having different letter(s) differed significantly as per DMRT 

 
control (T1) treatment (Table 4). Thousand seed weights ranged from 40.50 to 63.10 g. Maximum weights of 
1000 seeds were observed in T8 treatment followed by T7 treatment and minimum weight of 1000 seeds was 
recorded in control (T1) treatment followed by T2 treatment (Table 4). Yield of okra was significantly influenced 
due to the application of vermicompost with chemical fertilizers. It appeared that yield varied from 8.50 to 15.00 
t ha-1 due to different treatments. The highest yield (15.00 t ha-1) was recorded in T8 treatment and the lowest 
yield (8.50 t ha-1) was observed in control treatment (Table 4). The results indicated that the application of 
vermicompost had significant influence on growth parameters, yield and yield contributing characters of okra. 
This might be possibly due to the contribution of vermicompost enriched with nutrients that was required by this 
vegetable crop. Arancon et al. (2003); Zaller (2007) and Roy et al. (2010) reported that vermicompost caused 
significant increase in growth and yield of vegetable crops. 

 
Table 4: Effect of vermicompost and chemical fertilizer on the yield of okra  

Treatments 
Length of green pod 
(cm) 

Diameter of green pod 
(cm) 

No. of seeds 
pod-1 

1000 seed wt. 
(g) 

Yield 
(t ha-1) 

T1 (Control) 10.20d 1.10c 28.00d 40.50d 8.50f 
T2  10.90d 1.28bc 32.10c 43.10d 10.20e 
T3  12.10c 1.44ab 35.80b 50.00c 12.00d 
T4  12.80bc 1.48ab 36.20b 51.60c 12.60cd 
T5  13.00b 1.54ab 37.00b 57.60b 13.00cd 
T6  13.50b 1.58a 36.80b 58.10b 13.50bc 
T7 15.40a 1.67a 40.80a 62.70a 14.60ab 
T8  15.90a 1.70a 42.10a 63.10a 15.00a 
LSD 0.85 0.26 2.23 3.24 1.19 
CV (%) 3.37 8.97 3.20 3.18 4.95 
Significance level ** ** ** ** ** 

Legend:  VC - Vermicompost; CF - Chemical Fertilizer and ** - Significant at 1% level.  
T1 - Control; T2 - Chemical Fertilizers; T3 - VC1 @ 5 t ha-1; T4 - VC2 @ 10 t ha-1; T5 - VC1 + 50% CF; T6 - VC1 + 75% CF; T7 - VC2 + 50% CF 
& T8 - VC2 + 75% CF. Treatment within each column having different letter(s) differed significantly as per DMRT. 

 
Nutrient Content of Okra Plant and Pod:  

The content of N in okra plant and pod ranged from 0.05 to 1.68% and 0.08 to 2.10%, respectively (Table 
5). All treatments significantly increased N content in plant and pod as compared to control treatment. The 
content of P in okra plant and pod ranged from 0.03 to 0.86% and 0.05 to 1.00%, respectively (Table 5). T8 

treatment gave the highest N and P contents but the lowest N and P contents were recorded in T1 treatment. 
Hossain (1996) found that N and P contents in okra were improved in the combined used of organic fertilizer 
with N, P, and K. The results indicated that N and P contents were significantly increased in okra due to the 
application of vermicompost. Similar result was observed by Kadu et al. (1991). The content of K in okra plant 
and pod varied from 0.04 to 0.98% and 0.06 to 1.20%, respectively (Table 5). Maximum content of K in okra 
was observed in T8 treatment, which was identical to T7 treatment and was significantly inferior to all treatments. 
The result showed that the highest K content was significantly increased with the application of vermicompost 
and chemical fertilizers. The concentration of S in okra plant and pod varied from 0.05 to 0.82% and 0.07 to 
0.90%, respectively (Table 5). The content of S in okra plant and pod increased significantly due to the 
application of vermicompost with chemical fertilizers. The highest S content of okra was found in T8 treatment 
followed by the treatment (T7) and the lowest S content in okra was recorded in control (T1) treatment. The 
results clearly indicated that S content was increased in okra due to the application of vermicompost and 
chemical fertilizers. Hossain (1996) found that S content in okra was improved in the combined used of organic 
fertilizer with N, P, and K. Similar result was observed by Kadu et al. (1991). The results in Table 5 showed that 
Zn content in okra plant and pod ranged from 10.10 to 32.10 µg g-1 and 12.44 to 44.10 µg g-1, respectively. The 
content of Zn in okra plant and pod was significantly influenced by applying vermicompost. The highest Zn 



14 M. Mokhlesur Rahman and M. Zahid Hasan., 2016/Research Journal of Agriculture and Biological Sciences, 12(1): 9-16, 2016 

 

content was found by the application of vermicompost @ 10 t ha-1 with 75% chemical fertilizers (T8 treatment) 
and the lowest Zn content was obtained in control treatment. Moyin-Jesu (2007) observed the significance 
increase of okra mineral nutrition concentration when applied to organic fertilizers. Similar trend of nutrient 
content in vegetable crop applying vermicompost was reported by Tejada et al. (2007). These results clearly 
indicated that the content of nutrients under consideration was increased in plant and pod due to the application 
of vermicompost as organic fertilizer.  

 
Table 5: Effect of vermicompost and chemical fertilizer on the nutrient content of okra  

Treatments 
N (%) P (%) K (%) S (%) Zn (µg g-1) 
Plant Pod Plant Pod Plant Pod Plant Pod Plant Pod 

T1 (Control) 0.05f 0.08h 0.03f 0.05g 0.04f 0.06f 0.05d 0.07f 10.10h 12.44h 
T2  0.46e 0.82g 0.20e 0.30f 0.28e 0.42e 0.18d 0.30e 11.15g 18.50g 
T3  0.84d 1.25f 0.44d 0.60e 0.42d 0.62d 0.38c 0.48d 19.77f 27.10f 
T4  0.96d 1.37e 0.52d 0.68d 0.56c 0.70d 0.42c  0.56cd 21.29e 28.88e 
T5  1.20c 1.61d 0.61c 0.72d 0.70b 0.86c 0.56b  0.68bc 24.98d 36.33d 
T6  1.34b 1.75c 0.70b 0.81c 0.76b 0.92c 0.60b 0.72b 26.32c 38.6c 
T7 1.57a 1.98b 0.78ab 0.92b 0.90a 1.00b 0.78a 0.88a 30.98b 42.82b 
T8  1.68a 2.10a 0.86a 1.00a 0.98a 1.20a 0.82a 0.90a 32.10a 44.10a 
LSD 0.12 0.086 0.092 0.064 0.11 0.10 0.13 0.14 0.28    0.86 
CV (%) 6.50 3.58 7.79 4.69 9.48 7.06 14.66 12.57 1.66 1.43 
Significance 
level 

** ** ** ** ** ** ** ** ** ** 

  Legend: VC - Vermicompost; CF - Chemical Fertilizer and ** - Significant at 1% level. 
 T1 - Control; T2 - Chemical Fertilizers; T3 - VC1 @ 5 t ha-1; T4 - VC2 @ 10 t ha-1; T5 - VC1 + 50% CF; T6 - VC1 + 75% CF; T7 - VC2 + 50% CF 
& T8 - VC2 + 75% CF. Treatment within each column having different letter(s) differed significantly as per DMRT 
  
Nutrient Status of Postharvest Soil: 

The analytical results in Table 6 revealed that pH of postharvest soils varied from 6.55 to 7.40. Control 
treatment (T1) recorded the highest pH value (7.40) followed by T2 treatment and the lowest value (6.55) was 
recorded in T8 treatment. The addition of vermicompost in soil resulted in decrease of soil pH. The decreasing 
trend of pH in vermicompost treated soils might be due to the higher content of organic matter, which on 
decomposition released CO2 and organic acids causing lowering soil pH. Similar trend of finding was observed 
by Azarmi et al. (2008). Organic C content of the postharvest soil varied from 0.49 to 1.30%. T8 treatment 
produced the highest organic C content (1.30%) and the lowest value (0.49%) was recorded in T1 treatment 
followed by T2 treatment. Organic C content in the postharvest soil increased due to the application of 
vermicompost. Zhang et al. (1996) showed that the application of organic fertilizer increased organic matter 
content in soil. Total N content of the postharvest soil varied from 0.09 to 0.19% due to different treatments 
(Table 6). The lowest and highest values were obtained in the treatments of T1 and T8, respectively. The content 
of total N in soil increased due to the effect of vermicompost. Reddy et al. (1998) reported that vermicompost 
increased N content in the postharvest soil. The effect of vermicompost on available P content in the postharvest 
soil was statistically significant ranging from 12.60 to 32.20 µg g-1 (Table 6). The highest and lowest values 
were recorded in T8 and T1 treatments, respectively. T8 treatment showed the highest available P content (32.20 
µg g-1) followed by T7 treatment and the lowest value (12.60 µg g-1) was recorded in control (T1) treatment. 
Available P content increased due to vermicompost application. Due to the application of vermicompost, 
exchangeable K content in the postharvest soil ranged from 0.20 to 0.34 cmol kg-1, which was statistically 
significant (Table 6). The highest value of exchangeable K (0.34 cmol kg-1) was found in T8 treatment when 
vermicompost @ 10 t ha-1 was applied and control (T1) treatment gave the lowest value (0.20 cmol kg-1). Ansari 
and Sukhraj (2010) reported significant increase in P and K contents in the postharvest soil by the application of 
vermiwash and vermicompost. Available S content in the post-harvest soil ranged from 10.50 to 21.10 µg g-1 as 
shown in Table 6. The highest value of available S (21.10 µg g-1) was found in T8 treatment followed by T7 

treatment and the lowest value (10.50 µg g-1) was recorded in control (T1) treatment. Available S content in the 
post-harvest soil was significantly influenced by different treatments. Hossain (1996) found that the combined 
use of organic fertilizer with NPK and S improved the level of S in soil. The content of Zn in the post-harvest 
soil varied from 0.84 to 3.10 µg g-1 (Table 6). The effect of vermicompost on Zn content in the postharvest soil 
was significant. Control (T1) treatment recorded minimum value (0.84 µg g-1) followed by T2 treatment and 
maximum value (3.10 µg g-1) was recorded in T8 treatment. Application of vermicompost had a significant 
influence on the marked improvement in soil micronutrient including Zn (Ansari and Sukhraj, 2010). Azarmi et 
al. (2008) reported that the addition of vermicompost significantly increased organic C, N, P, K and Zn contents 
substantially compared with control treatment. This experimental result might be due to the remarkable 
contribution of vermicompost enriched with nutrients as organic fertilizer. 

 
The research finding was contributed to natural conversion of organic wastes into odour free vermicompost 

with solving disposal problem of different wastes in the environment, improvement of soil fertility status for 
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sustainable okra cultivation using vermicompost as ecofriendly technology as well as reduction of cost and 
environmental pollution caused by chemical fertilizers. 

 
Table 6: Effect of vermicompost and chemical fertilizer on the postharvest soil 

Treatments pH 
Organic C  
(%) 

Total N  
(%) 

P  
(µg g-1) 

K  
(cmol kg-1) 

S 
(µg g-1) 

Zn 
(µg g-1) 

T1 (Control) 7.40a 0.49e 0.09e 12.60g 0.20d 10.50g 0.84f 
T2  7.20a 0.51e 0.10de 16.00f 0.21d 11.70f 0.90f 
T3  6.80b 0.90d 0.13cd 24.10e 0.24cd 14.50e 1.80e 
T4  6.75b 1.20b 0.15bc 28.30c 0.28abc 16.60d 2.00d 
T5  6.70b 0.96cd 0.16abc 27.50d 0.26bcd 18.00c 2.10cd 
T6  6.75b 1.00c 0.17ab 29.10b 0.27bc 19.50b 2.20c 
T7 6.60b 1.25ab 0.18ab 31.80a 0.31ab 20.80a 2.90b 
T8  6.55b 1.30a 0.19a 32.20a 0.34a 21.10a 3.10a 
LSD 0.34 0.09 0.04 0.75 0.06 0.85 0.15 
CV (%) 2.25 5.02 12.09 1.53 12.85 2.66 3.99 
Significance level ** ** ** ** ** ** ** 

Legend:  VC - Vermicompost; CF - Chemical Fertilizer and ** - Significant at 1% level.  
T1 - Control; T2 - Chemical Fertilizers; T3 - VC1 @ 5 t ha-1; T4 - VC2 @ 10 t ha-1; T5 - VC1 + 50% CF; T6 - VC1 + 75% CF; T7 - VC2 + 50% CF 
& T8 - VC2 + 75% CF. Treatment within each column having different letter(s) differed significantly as per DMRT 
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