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Abstract : The present field experiment was performed in the farmer’s field located in Bambala, Tehsil- 

Sanganer, Jaipur to determine the effects of vermicompost on  Bengal gram (Cicer arietinum L.) var. RSG-896. 

Seeds of Bengal gram (Cicer arietinum L.) var. RSG-896 were exposed to different treatment levels of 

vermicompost i.e. T1 which was control level (soil without vermicompost), T2, T3, T4, T5 and T6.  Plants were 

harvested at three stages i.e. pre-flowering, peak-flowering and post-flowering stages. With the increase in 

vermicompost level the root length, shoot length, root dry weight , shoot dry weight and  total dry weight were 

increased to 39.36, 38.55, 36.92, 67.94, 64.26% respectively. Chlorophyll-a, chlorophyll-b and total chlorophyll 

contents also increased with increasing level of vermicompost to 86.95, 77.61 and 89.95% respectively. 
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I. Introduction 
As India is an agriculture based country, farmers need adequate resources to replenish soil fertility and 

maintain the productivity of soil. Really, the green revolution has popularized the use of chemical fertilizers to 

achieve higher productivity. But due to continuous and indiscriminate use of fertilizers, the natural fertility of 

soil has been lost and this activity has contaminated our soil, water and food. Therefore farmers are in need of 

searching alternative to replace the chemical fertilizers. [1]. 

In this context vermicomposting is a system of farming which does not use any form of chemical 

fertilizers or other agro-chemicals and pesticides. It is dependent entirely on organic sources for crop nutrition 

and crop husbandry. The main objective of vermicomposting is to develop a sustainable agriculture system, 

which conserves environment, maintain soil fertility and ensures adequate food production. In this farming 

system the maintenance of soil fertility and the control of pests and diseases are achieved through the 

enhancement of biological processes and ecological interaction. 

The organic manure (vermicompost) is an eco-friendly, economically viable and ecologically sound 

practice, that played a significant role in soil biology, chemistry and physics. It is interesting that each year 

human livestock and crops produce approximately 38 billion metric tons of organic waste worldwide, which 

may be an efficient source of organic matter supply in soils. According to an estimate around 600 to 700 million 

tons of agricultural wastes are available in India every year, but most of it remains unutilized. This huge 

quantity of wastes can be converted into nutrient rich biofertilizers (vermicompost) for sustainable land 

restoration practices. An estimation showed that 30-35% of applied N & P and 70-80% of K remained in crop 

residues of food crops. Such nutrient rich crop residue must be prepared before they are used as a fertilizer and 

earthworms are suitable for this purpose. The earthworms processes organic wastes often referred to as 

vermicomposts are finely divided peat like materials with high porosity, aeration, drainage and water holding 

capacity [2]. Vermicomposting has been identified as one of the potential processes in managing waste, since it 

is a natural process, cost effective and required only shorter duration. The application of vermicompost helps in 

increasing the organic matter content of the soil, in maintaining soil natural productivity [3]. Organic fertilizers 

such as compost or manure prepared from vegetative matter or animal excreta have been utilized due to its high 

value of physical and chemical properties. But in modern agriculture, the chemical fertilizers and pesticides are 

being applied indiscriminately with desire of getting higher yield which deteriorate the soil fertility as well as 

crop quality [4]. An organic fertilizer serves as a good and suitable source to supply soil food elements. Among 

the organic manure, vermicompost is one of the best which contains growth regulators like hormones which 

increase the growth and yield of crops [5]. Vermicomposting involves the bio-oxidation and stabilization of 

organic material by the joint action of earth worms and microorganisms. Although it is a microorganism, that 

biochemically degrade the organic matter, they are the crucial drivers of the process, as they aerate and fragment 

the substrate there by drastically altering the microbial activity and further decomposition [6].  
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Several workers have reported a positive effect of vermicompost application on growth and 

productivity of cereals and legumes, ornamental and flowering plants and vegetables. Vermicompost have been 

reported to improve seed germination, enhanced seedling growth and development and increased overall plant 

productivity. The organic carbon in vermicompost releases the nutrients slowly and steadily into the system and 

enables the plant to absorb the nutrients. The soil enriched with vermicompost provides additional substances 

that are not found in chemical fertilizers [7]. The use of compost and vermicompost has also been observed to 

improve plant growth and quality. Numerous studies on vermicompost and compost from various sources have 

been found to promote root formation [8], increase fruit setting and yield [9], [10].  Present paper deals with the 

study of the effects of various levels of vermicompost on different parameters like root and shoot length, root, 

shoot and total dry weight and chlorophyll content of Bengal gram (Cicer arietinum L.) var. RSG-896. 

 

II. Materials and methods 
2.1 Experimental setup: For the experimental study Bengal gram (Cicer arietinum L.) var. RSG-896 was 

selected as test plant. The Seeds of Bengal gram (Cicer arietinum L.) var. RSG-896 were obtained from 

Durgapura Research Experiment Station, Jaipur. Vermicompost was collected from M.R. Morarka-GDC Rural 

research foundation. 

 Field experiments were carried out in the farmer’s field located in Bambala, Tehsil- Sanganer, Jaipur 

for conducting field experiments for the test plant species Bengal gram (Cicer arietinum L.) var. RSG-896. The 

total field area divided into six plots. Different level of vermicompost was mixed with soil in the each plot of 

field area. After mixing of vermicompost with soil ten to fifteen seeds were sown in the beginning in each plot. 

Three replicates were used for each vermicompost level. After seedling establishment, a uniform population of 

five plants for each treatment level and each harvest stage was maintained in each plot of field area up to the 

termination of the experiment. Thus three plots of field area were maintained for each treatment level. 

Six treatment levels of different combinations of soil and vermicompost (VC) were maintained viz. T1, 

T2, T3, T4, T5 and T6 as described below: 

T1 =  0.00 g vermicompost+25,000 gm soil 

            (0.0%)                  (100%)  

         T2 = 312.5 g vermicompost + 24,687.5 gm soil 

            (1.25%)          (98.75%) 

         T3 = 625 g vermicompost + 24,375 gm soil 

             (2.5%)                (97.50%) 

         T4 = 1250 g vermicompost + 23,750 gm soil 

             (5.0%)                (95.00%) 

         T5 = 1875 g vermicompost + 23,125 gm soil 

            (7.5%)           (92.50%)   

         T6 = 2500 g vermicompost + 22,500 gm soil 

            (10.0%)           (90.00%)   

2.2 Growth parameters: The experiment was continued up to the end of post-flowering stage. The plants were 

harvested at the following three stages. 

I. Pre-flowering stage (after 75 days) 

II. Peak-flowering stage (after 90 days) 

III. Post-flowering stage (after 125 days) 

Plants were harvested for growth analysis (like root and shoot length, dry weight of root, shoot and total dry 

weight). For dry weight determination roots and shoots were separated and dried in hot air oven at 80
0
C for 72 

hr. 

2.3 Chlorophyll estimation: Samples of known fresh weight of leaves of individual plant species was 

macerated thoroughly in pestle mortar with a little sand and 80% acetone. The suspension of macerated material 

in acetone was centrifuged at 3000 rpm for 2 minutes. Supernatant solution was transferred to a volumetric flask 

and made up to 25 ml. the optical density of the solution was measured by spectrophotometer at 645 nm and 663 

nm. 

Following formulae was used to calculate the amount of chlorophyll - a and chlorophyll- b [11]. 

Chl-a mg/gm = 12.7 x A663  2.69 x A645 

Chl-b mg/gm = 22.9 x A645- 4.68 x A663 

Chl (a + b) mg/gm = 8.02 x A663+ 20.20 x A645   
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III. Results And Discussion 
The average root length, shoot length, root dry weight, shoot dry weight and total dry weight increased 

with increasing vermicompost levels as given in the Table 1. Shoot length was 40.44 cm under controlled 

condition (T1) (soil without vermicompost) at the pre flowering stage, which increased up to 54.80 cm at the 

vermicompost level of T6. At the peak flowering stage under controlled condition (T1) shoot length was 

estimated 48.98 cm, which increased up to 67.78 cm at the vermicompost level of T6. Similarly shoot length was 

49.64 cm at the post flowering stage under controlled condition (T1) it increased up to 68.78 cm at the 

vermicompost level of T6. Root length was 19.70 cm under controlled condition (T1)  (soil without 

vermicompost) at the pre flowering stage increased up to 26.64 cm at the vermicompost level of T6. At the peak 

flowering stage under controlled condition (T1) root length was 22.34 cm, which increased up to 32.62 cm at the 

vermicompost level of T6. Similarly root length was estimated 23.88 cm at the post flowering stage under 

controlled condition (T1) which increased up to 33.28 cm at the vermicompost level of T6.  

Root dry weight was 0.483 gm under controlled condition (T1) (soil without vermicompost) at the pre 

flowering stage which increased up to 0.587 gm at the vermicompost level of T6. At the peak flowering stage 

under controlled condition (T1) root dry weight was 0.562 gm, which increased up to 0.717 gm at the 

vermicompost level of T6. Similarly root dry weight was estimated 0.669 gm at the post flowering stage under 

controlled condition (T1) which increased up to 0.916 gm at the vermicompost level of T6. Shoot dry weight was 

2.975 gm under controlled condition (T1) (soil without vermicompost) at the pre flowering stage which 

increased up to 4.381 gm at the vermicompost level of T6. At the peak flowering stage under controlled 

condition (T1) shoot dry weight was 3.411 gm, which increased up to 5.129 gm at the vermicompost level of T6. 

Similarly shoot dry weight was estimated 4.948 gm at the post flowering stage under controlled condition (T1) 

which increased up to 8.310 gm at the vermicompost level of T6. Total dry weight was 3.458 gm under 

controlled condition (T1) (soil without vermicompost) at the pre flowering stage which increased up to 4.968 gm 

at the vermicompost level of T6. At the peak flowering stage under controlled condition (T1) total dry weight 

was 3.416 gm, which increased up to 5.846 gm at the vermicompost level of T6. Similarly total dry weight was 

estimated 5.617gm at the post flowering stage under controlled condition (T1) which increased up to 9.227 gm at 

the vermicompost level of T6.   

The chlorophyll content also increased with the increasing levels of vermicomposting. Results are 

given in the Table 1. Chlorophyll-a was 2.093 mg/gm under controlled condition (T1) (soil without 

vermicompost) at the pre flowering stage, which increased up to 3.132 mg/gm at the vermicompost level of T6. 

At the peak flowering stage under controlled condition (T1) Chlorophyll-a was 3.188 mg/gm which increased up 

to 5.876 mg/gm at the vermicompost level of T6. Similarly Chlorophyll-a was estimated 2.791 mg/gm at the 

post flowering stage under controlled condition (T1)  which increased up to 5.218 mg/gm at the vermicompost 

level of T6. Chlorophyll-b was 1.336 mg/gm under controlled condition (T1) (soil without vermicompost) at the 

pre flowering stage, which increased up to 2.110 mg/gm at the vermicompost level of T6. At the peak flowering 

stage under controlled condition (T1) Chlorophyll-b was 2.023 mg/gm which increased up to 3.592 mg/gm at the 

vermicompost level of T6. Similarly Chlorophyll-b was estimated 1.823 mg/gm at the post flowering stage under 

controlled condition (T1) which increased up to 3.238 mg/gm at the vermicompost level of T6. Total chlorophyll 

was 3.428 mg/gm under controlled condition (T1) (soil without vermicompost) at the pre flowering stage, which 

increased up to 5.240 mg/gm at the vermicompost level of T6. At the peak flowering stage under controlled 

condition (T1) total chlorophyll was 5.210 mg/gm which increased up to 9.466 mg/gm at the vermicompost level 

of T6. Similarly total chlorophyll was estimated 4.614 mg/gm at the post flowering stage under controlled 

condition (T1) which increased up to 8.454 mg/gm at the vermicompost level of T6. 

The analysis of variance (ANOVA) revealed that with the increase in vermicompost levels, there was 

increase in all the parameters of Bengal gram (Cicer arietinum L.) var. RSG-896. The results are highly 

significant for harvesting stages, the different vermicompost levels and interactions among the harvesting stages 

and the vermicompost level maintained in the experiment. The results are non significant for replicates. Mean 

sum of square (MSS) and P values are given in the Table 2. 

The present study shows that application of vermicompost enhanced the growth percentage in Bengal 

gram (Cicer arietinum L.) var. RSG-896. This confirms the earlier observations [12], [13], [14] [15] and [16]. 

Vermicompost enhanced plant production, mineral nutrients and total carotenoids, and this effect was most 

prominent under organic fertilization [17]. Application of vermicompost was reported by [18], [19], [20], [21] 

and [22] reported that the vermicompost treated plants exhibit faster and higher growth rate and productivity 

than the control plants. 
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Table: 1 Effects of vermicompost on growth parameters and chlorophyll content of Bengal gram (Cicer 

arietinum L.) var. RSG-896 through field experiment. 

 
*Mean of five replicates ± standard deviation; Data in parenthesis denotes percentage increase 

 

Table 2: Mean sum of squares due to effects of vermicompost on different parameters of Bengal gram (Cicer 

arietinum L.) var. RSG-896 through field experiment. 

 
      Data in parenthesis indicate P values. 

      ** p<.01 e.i. Highly Significant  

      * p<.05 e.i. Significant at 5% only 

 

IV. Conclusion 
The application of vermicomposts in the field enhances the quality of soils by increasing microbial 

activity and microbial biomass which are key components in nutrient cycling, production of plant growth 

regulators and protecting plants soil-borne disease and arthropod pest attacks. From the field experiment, it was 

found that increasing dose of vermicompost at highest level T6 resulted higher growth, yield and quality of 

Bengal gram (Cicer arietinum L.) var. RSG-896 crop as compared to rest treatment levels. Compared to 

controlled condition (T1) (soil without vermicompost) the growth of plant was better in the levels in which 

vermicompost was added. With the increase in amount of vermicompost the growth was found to be 

encouraging upto T6. The results revealed that there is a need to shift from use of chemical fertilizers to organic 

farming by using vermicompost. These results can be applied at larger farm levels for safe and sustainable 

agriculture.  
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