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Abstract 

The vermicompost increased the growth and yields of black gram significantly; 

the study indicates that filter mud can be effectively converted into nutrient- 

and microorganism-rich vermicompost with Eudrilus eugeniae when mixed with 

Jeevamirtham in 1:1 ratio. In the present study also the application of 

vermicompost had enhanced the shoot length, root length, number of leaves, 

number of root nodules, fresh weight of leaves, dry weight of leaves and total 

chlorophyll percentage. In the present experiment it is established that in the 

filter mud recycling 1:1 ratio of FM:J vermicompost has been more effective than 

the other combinations of feed in providing better yield responses as is 

observed from the black gram pot study. 
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INTRODUCTION 

Vermicompost, an organic soil conditioner is known to enhance the plant growth and 

yield (Gopinath et al., 2009; Fernandez Luquen et al., 2010). The utilization of 

vermicompost and vermicasts in horticultural potting media had been reported 

(Hashemimajd et al., 2004; Zaller, 2007; Bachman and Metzger, 2008). 

 Various greenhouse and field studies had examined the effects of a variety of 

vermicomposts on a wide range of crops including cereals and legumes (Chan and 

Griffiths, 1988), vegetables (Edwards and Burrows, 1988; Wilson and Carlile, 1989; 

Subler et al., 1998; Atiyeh et al., 1999, 2000b), ornamental and flowering plants 

(Edwards and Burrows, 1988; Atiyeh et al., 2000b), and field crops (Mba, 1996; 

Buckerfield and Webster, 1998). Most of these investigations have confirmed that 

vermicomposts usually have significant beneficial effects on plant growth. 

Vermicomposts, whether used as soil additives or as components of greenhouse 

bedding plant container media, have improved seed germination, enhanced seedling 

growth and development and increased overall plant productivity. The greatest plant 

growth responses and largest yields had usually occurred when vermicomposts 

constituted only a relatively small proportion (20±40%) of the total volume of a 

greenhouse container medium mixture, (Atiyeh et al., 2000a).   
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 The plant growth responses in horticultural container media, substituted with a 

range of amounts of vermicomposts, were reported (Shiralipour et al., 1992; Atiyeh et 

al., 2000b). The enhancement in plant growth after substitution of soil or greenhouse 

container media with conventional composts had been attributed to various 

mechanisms, such as: modifications in soil structure, changes in water availability, 

additional or increased availability of macro and micronutrients, stimulation of 

microbial activity, augmentation of the activities of critical enzymes, or production of 

plant growth-promoting materials by microorganisms through interactions with 

earthworms (Vasanthi et al., 2011 Beeson, 1996; Marinari et al., 2000). It is therefore 

possible that vermicompost, in similar ways to composts, can effect bedding plant 

growth by modifying the physico-chemical and microbiological characteristics of the 

plant growth medium beneficially. 

Many studies have reported the favorable effect of mature compost on the 

growth and development of plants by use of parameters such as rooting, time of 

flowering, leaf area development and lengthening of internodes. The enhancement of 

plant growth by mature vermicompost may not only be nutritional but may also be due 

to its content of biologically-active plant growth influencing substances ( Atiyeh et al., 

1999; Muscolo et al., 1999;  Frederickson et al., 2007). Atiyeh et al., (1999) observed 

that tomato plants, grew better in 100% vermicompost derived from pig wastes than in 

100% commercial plant growth medium. 

 Further earthworm produces plant growth promoting hormones in their body 

secretions. (Suthar, 2010c)  and “worm casts” contain several soil nutrients in forms  of 

plant growth promoting substances (Muscolo et al., 1999) and plant nutrients like, 

cytokinins, auxins, ammonia, urea, oxidisable organic matter (Krishnamoorthy and 

Vajranabhainan, 1986). Valdez-Perez et al., (2011) used wastewater sludge for 

vermicomposting and reported a good productivity in the bean plant. 

 In spite of high volume of reports on the production of vermicompost using 

different substrates there is no work on the supplementation of any substrate with 

natural organic nutrient source like Jeevamirtham, Panchagavya and Azospirillum. 

Hence, in the present study filter mud supplemented with different organic nutrients, 

and vermicompost potential of the mixture by E.eugeniae were studies in details. 

 

MATERIALS AND METHODS 

 Vermicompost prepared from filter mud and organic nutrients employing 

E.eugeniae was used for plant growth study.  Vermicompost was mixed thoroughly with 

the garden soil in a ratio 1: 5 and filled in to the pots. The pot size was 3 L. To each pot 

healthy seeds of black gram Vigna mungo (L), were sown. In each pot 10 seeds were 

sown at a depth of 2 cm and with a distance of 7 cm. The pots were watered every 

alternate day (1 L). The water used was prepared vermiwash. 

 

Vermiwash 

It is a liquid manure obtained from earthworms and is used as a foliar spray. It 

contains plant growth hormones like auxins and cytokinins apart from nitrogen, 

phosphorus, potassium and other micro-nutrients. 

Methods of Preparation 

Take 10 L of mud pot or plastic container for preparation of vermiwash. Arrange 

a tap for it at the bottom. Then place 10 cm gravel or broken bricks at the bottom. 

Spread coconut husk up to 4 cm.  Place partially decomposed filter mud waste material 

and dung and moisten the material with water. After wetting the material for 2 days, 
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release 100 earthworms in 2 weeks the wastes get transformed into black compost. At 

this stage pour 3 L of water. After 24 h 2 L vermiwash can be collected through the tap. 

Continue this method for one week, remove the compost from the container and it can 

be used as manure.  

  To compare the results Cow dung mixed with soil was used as control. The 

vermicompost used in the experiments were 8 types (VC1- VC8). To the filter mud 

organic nutrients like Jeevamirtham, Panchagavya, Azospirillum and Cow dung was 

mixed in different proportions (1:1) and (3:1) ratio to prepare effective vermicompost. 

(Table .1) 

 The pots were placed in greenhouse under high humidity and moisture condition 

until the emergence of seeds. The seeds were considered emergence when the 

cotyledons came through the surface of blotting substrate. At that time the percent 

seedling emergence was determined. After seven days emergence, 3 seedlings were 

sampled from each treatment pot for determination of leaf area, and dry weight of 

shoots and roots daily for 12 consecutive days.  Temperature in the greenhouse was in 

the range 26-280 C. 

 Fourteen days after emergence, seedlings of black gram were transplanted into 

large flower pot. There were two fertilization treatments. The control received only Cow 

dung treatment where as the experimental pots received the vermicompost VC1-VC8. 

The seedlings were watered with vermiwash. The transplanted plants were grown for 

75th days and harvested. There were six replications and treatments were arranged in a 

complete randomized design within each species of plant. Shoot and root length (cm) 

No. of  leaves procured, Number of root nodules (NRN), Fresh and dry weight of leaves 

(g) and total chlorophyll content  in leaves were recorded on 35th day for the plants 

grown on different vermibed. 

Estimation of Total Chlorophyll Content  

   An amount of 100mg of leaf was kept in a vial containing 7 ml dimethyl 

sulphoxide (DMSO) and kept in an incubator in the dark at 65ºC until leaf materials 

became colourless. The extracted liquid was transferred to a graduated tube and the 

volume was made up to 10 ml with DMSO and stored at 0-4ºC until required for 

analysis. The absorbance of the liquid was measured at 645 and 663 nm with   UV-

spectrophotometer.  The pigment content (mg/ml) was estimated as per the formula 

given by Harborne (1984). 

 

Total Chlorophyll (mg/ml) = (0.0202×OD 645) + (0.0082 × OD 663) 

Where OD = Optical density 

The pigment contents were expressed as mg/g fresh weight of the leaf. 
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Table .1 Different vermibeds used in the germination assays. 

 

 CD - Cow dung, VC - Vermicompost, FM - Filter mud, J- Jeevamirtham,  

  P- Panchagavya, A- Azospirillum, C-Cow dung 

 

Table .2 Morphological Characteristics of Black Gram in Pot Study Experiment on 

50th Day 

Treatme

nts 
SL (cm) RL(cm) NL NRN FWL(g) 

DWL(g

) 

TChl(mg

/g) 

Control 
24.28±0.

25 

15.63±0.

21 

14.00±0.

57 

34.76±0.

38 

25.33±0.

01 

6.91±0.

04 

1.71±0.0

0 

FM:J 

(1:1) 

32.92±0.

03 

25.90±0.

01 

22.00±0.

57 

56.75±0.

021 

32.47±0.

01 

9.28±0.

01 

1.24±0.0

0 

FM:J 

(3:1) 

32.49±0.

01 

21.91±0.

00 

22.40±0.

15 

55.23±0.

01 

34.35±0.

00 

9.77±0.

00   

1.28±0.0

1 

FM:P 

(1:1) 

23.75±0.

00 

16.72±0.

00 

14.16±0.

16 

38.39±0.

00 

26.82±0.

01 

6.76±0.

04                   

1.77±0.0

2 

FM:P 

(3:1) 

32.26±0.

00 

25.57±0.

00 

23.33±0.

16 

56.36±0.

18 

33.29±0.

00 

9.35±0.

17 

1.36±0.0

1 

FM:A 

(1:1) 

26.73±0.

01 

16.53±0.

08 

16.00±0.

57 

41.17±0.

01 

25.74±0.

22 

6.28±0.

03            

1.85±0.0

1 

FM:A 

(3:1) 

31.53±0.

08 

21.63±0.

21 

20.66±0.

33 

55.16±0.

16 

32.30±0.

00 

9.59±0.

02 

1.33±0.0

1 

FM:C 

(1:1) 

30.91±0.

01 

20.16±0.

16 

16.00±0.

57 

26.73±0.

12 

30.29±0.

07 

8.62±0.

01 

1.45±0.0

1 

FM:C 

(3:1) 

30.05±0.

00 

20.63±0.

08 

15.00±0.

57 

25.46±0.

26 

30.85±0.

01 

8.17±0.

00 

1.42±0.0

1 

SL=Shoot Length  

RL=Root Length NL=No of Leaves    

NRN=No. of root nodules   

FWL=Fresh Weight of leaves 

DWL=Dry Weight of Leaves    

TChl =Total Chlorophyll 

 

 

 

 

 

Sl. no Pot study Treatments 

1 CD (control) 

2 VC-1 FM:J (1:1) 

3 VC-2 FM:J (3:1) 

4 VC-3 FM:P (1:1) 

5 VC-4 FM:P (3:1) 

6 VC-5 FM:A (1:1) 

7 VC-6 FM:A (3:1) 

8 VC-7 FM:C (1:1) 

9 VC-8 FM:C (3:1) 
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RESULTS AND DISCUSSION 

Germination Study Experiment 

 Table .2, presents morphological characteristics and total chlorophyll content of 

the black gram seed after germination in   the 8 different vermicompost, after 50th day 

of germination. For control Cow dung was used for this germination study. From these 

experiments it is observed that only 70%, 80% and 85% of germination was achieved 

with the vermicompost of FM:C (3:1);  CD (control) and FM:C(1:1) respectively. In the 

rest, the percentage of germination was 100% (plate-1). The rate of germination was 

relatively faster with the Vermicomposts of FM:J(1:1), FM:J(3:1); FM:A(1:1); FM:A(3:1) 

and FM:C(1:1). Relatively less percentage of germination was obtained with the 

vermicompost of FM: P(3:1) and FM:P(1:1). This could be due to the slightly alkaline pH 

and lesser content of nutrients like available nitrogen, phosphorus and potassium. 

Accelerated germination (100%) was observed with the Vermicomposts especially of 

FM: J(1:1)  and FM:A (1:1) as is reflected in the root length, shoot length, fresh of shoots 

weight. These results establish that a combination of 1:1FM:J and 1:1FM: A is ideal for 

faster germination in black gram seeds, Vigna mungo (L). Reddy (1986) observed that 

the length and weight of the shoot systems and root systems of Vinca rosea and  Oryza  

sativa showed significant increase when applied the casts of Pheretima alexandri.  

Savithamani and Perumalsamy (1997) reported that the shoot length of the Lady’s 

finger was more in vermicompost mixed with chemical fertilizer was used. When soil 

was amended with vermicompost, it enhanced plant growth with reduction in disease 

parameters (Bachman and Metzger 2008). This enhancement in growth and yield 

parameters might be due to increase in soil nutrient content following nutrient rich 

vermicompost amendment that usually results in better growth of crop culminated in 

yield (Hartz et al., 1996). However, soil amendment is also thought to help in plant 

establishment by providing a suitable rooting environment by the improvement in soil 

structure, aeration, water retention and nutrient availability. Humic acid, nitrogen and 

manganese which are important constituents of vermicompost are thought to be 

involved in manufacture of antifungal compounds (phenolics, flavanoids, lignin’s and 

others) in plants that protects them against invasion by pathogens, as many of them are 

being the basis of many defense mechanisms (Hill et al., 1999). In the present study also 

the application of vermicompost had enhanced the shoot length, root length, number of 

leaves, number of root nodules, fresh weight of leaves, dry weight of leaves and total 

chlorophyll percentage. 

 Kale (1998) had reported good yield responses when vermicompost is used as 

manure in cash crops, cereals and other plantations besides that in ornamental plants. 

Similar observations were also presented in the yield responses of cardamom and 

vanilla cuttings. In the present the results of the yield parameter like number of fruits, 

number of seeds, fresh and dry weight of fruits and the weight of 100 seeds are 

presented in Table.3.Though vermicompost is effective for yield responses (Kale, 1998), 

in the present experiment it is established that in the filter mud recycling 1:1 ratio of 

FM:J vermicompost has been more effective than the other combinations of feed in 

providing better yield responses as is observed from the black gram pot study. They 

started higher growth and yield responses observed with the vermicomposts of 1:1FM: J 

and 1:1FM:A is based on all the parameters put together  i.e number of fruits in the 

seeds as well as 100 seeds (Table 3) as compared with those of the other 

vermicomposts at the same experimental conditions. This confirms the two way 

advantage of bulk management of filtermud recycling (maximum using 1:1FM: J and 

1:1FM: A) to obtain vermicomposts which promote faster germination and for better 



Journal of Global Biosciences               Vol. 5(6), 2016 pp. 4250-4257 
ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    4255 

growth and higher yield, thereby for the overall improvement of soil fertility and crop 

yield. 

 

3. Influence filtermud vermicompost on the fruiting parameters in Black gram  in 

pot study experiment 

Sample  No. of fruits 

/plant 

Fresh weight 

of fruits (g) 

No. of 

seeds 

Dry wt. of  

100 

seeds(g) 

100 seeds 

wt.(g) 

Control 29.692 

(±0.251) 

13.710 

(±0.232) 

165.632 

(±0.1595) 

9.447 

(±0.0.031) 

7.678 

(±0.065) 

1:1FM:J-T1 39.647 

(±0.280) 

15.909 

(±0.0375) 

180.767 

(±0.274) 

 

12.958 

(±0.0145) 

 

8.936 

(±0.09) 

 

3:1FM:J-T2 36.806 

(±0.015) 

14.817 

(±0.099) 

 

177.416 

(±04.005) 

12.442 

(±0.0305) 

8.436 

(±0.019) 

1:1FM:P-

T3 

31.651 

(0.0240) 

14.770 

(±0.055) 

170.393 

(±0.451) 

12.693 

(±0.228) 

8.676 

(±0.351) 

3:1FM:P-

T4 

32.047 

(±0.632) 

14.9095 

(±0.0115) 

170.431 

(±0.510) 

10.225 

(±0.0135) 

8.363 

(±0.0.52) 

1:1FM:A-

T5 

37.895 

(±0.078) 

15.50 

(±0.421) 

176.784 

(±0.2.838) 

11.954 

(±0.061) 

8.464 

(±0.2075) 

3:1FM:A-

T6 

 

36.465 

(±0.448) 

14.523 

(±0.108) 

176.453 

(±0.038) 

12.713 

(±0.032) 

8.476 

(±0.283) 

1:1FM:C-

T7 

33.722 

(±0.241) 

14.947 

(±0.036) 

176.154 

(±2.661) 

11.954 

(±0.061) 

8.464 

(±0.2075) 

3:1FM:C-

T8 

34.804 

(±0.138) 

14.712 

(±0.2305) 

176.951 

(±0.05) 

12.4995 

(±0.2685) 

8.2135 

(±0.025) 

 

FM- Filtermud, J-Jeevamirtham, P-Panjakavia, A- Asospirillum, C- Cowdung. 

 

CONCLUSION 

Vermicomposting technology involves harnessing earthworms as versatile natural 

bioreactors playing a vital role in the decomposition of organic matter, maintaining soil 

fertility and in bringing out efficient nutrient recycling and enhanced plants growth.  

Evaluating the nutritive potential of filter mud turned vermicompost by using organic 

supplementation in experimental parts. In the present study it is concluded that they 

started higher growth and yield responses; FM: J (1:1); FM: A (1:1), Supplementation to 

obtain vermicompost which promoted faster germination and for better growth and 

higher yield. 
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