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ABSTRACT  

Vermicompost produced by earthworms (Eudrilus eugeniae) using lignocellulosic organic matter (leaf litter, 

vegetable wastes and paper wastes) was amended with soil (1:3) to evaluate the productivity of cowpea (Vigna 

unguiculata) and winged bean (Psophocarpus tetragonolobus). The nine parameters tested in two legumes 

(seed germination, plumule emergence, first leaf emergence, plant height, number of leaves, number of flowers, 

number of pods, pod length and number of root nodules) were significantly higher in vermicompost than the 

control. The ideal duration to harvest the tender pods in cowpea was 10-11 weeks, while for winged bean it was 

about 30 weeks. This study demonstrated the improved production of protein-rich indigenous legumes using 

vermicompost produced by lignocellulosic wastes.  
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INTRODUCTION 

In soil ecosystem, elemental cycling mainly occurs 

through saprophytic pathway by below-ground biota 

(Bonkowski et al. 2002; Newington et al. 2004). 

Diverse faunal communities in soil are known for 

habitat modifications (abiotic and biotic) towards 

global multiple ecosystem functions (e.g. plant 

productivity and nutrient cycling) by strengthening 

the interaction of microbes with saprophagous fauna 

for vital agricultural sustenance (Liu et al. 2019; 

Phillips et al. 2019). The global production of 

lignocellulosic organic wastes amounts more than 20-

50 billion tons per annum, but only about 8-20% 

exploited for benefit (Kelly and Peterson 1997). 

Organic matter processing towards production of 

vermicompost is one of the most popular approaches 

to manage agricultural and other organic residues 

(Gajalakshmi and Abbasi 2004; Nagavallemma et al. 

2004; Pathma and Sakthivel 2012). In spite of 

increased agricultural productivity in India, the 

agrowastes are not fully utilized for production of 

food, energy and fertilizer (e.g. mushrooms, biofuels 

and vermicompost). The rate of organic matter 

degradability determines the quality as well as its 

utilization for ecofriendly bioconversion (Jiang et al. 
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2018). Accordingly, the organic matter could be 

categorized into fast and slow degradable groups 

(Tremier et al. 2005). The components of organic 

matter has been further classified into six groups such 

as carbohydrates, cellulose, hemicellulose, lignin, 

lipids and proteins (Sole-Mauri et al. 2007). 

Some of the educational institutions in 

Southern India are attempting to be self efficient by 

processing the sewage, waste waters and solid wastes 

(garden, kitchen, fruits, vegetables and cellulosic 

wastes) towards recycling and production of compost 

to cater the needs of their gardens. The earthworm 

Eudrilus eugeniae is known to be a suitable candidate 

to a wide geographic conditions of Southern India for 

production of vermicompost (Bano and Kale 1988; 

Kale and Bano 1988; Chowdappa et al. 1999). The 

present study is aimed at understanding the effect of 

vermicompost produced by E. eugeniae on 

lignocellulosic wastes on the seed germination, 

growth and productivity of two indigenous edible 

legumes (cowpea and winged bean) under field 

conditions in the southwest coastal region of 

Karnataka.  

MATERIALS AND METHODS 

Production of vermicompost  

Vermicompost was prepared by lignocellulosic wastes 

(leaf litter, paper waste and vegetable waste) 

generated in the Yenepoya University Campus, 

Mangalore. In the vermibin unit, coconut sheath bed 

was prepared and shredded waste materials were 

added layer by layer, mixed with cow dung slurry at a 

ratio 10:1. The set up was left for primary 

decomposition for about four weeks and the contents 

were mixed once in 2-3 days by sprinkling water. 

After primary decomposition, earthworms (Eudrilus 

eugeniae) were introduced into the bin for secondary 

decomposition for about 40-50 days. Contents were 

mixed once in 2-3 days by sprinkling water, while 

harvesting, the compost was sieved, earthworms were 

retrieved and the vermicompost was stored for further 

analysis.  

 

Impact on plant productivity 

Cowpea (Vigna unguiculata) is an annual legume 

widely grown in Southern Asia. It serves as a grain 

crop, vegetable and pasture. The winged bean 

(Psophocarpus tetragonolobus) is a twining, 

perennial herbaceous plant that is characterized by 

its tuberous roots and winged (ridged) pods. Winged 

bean is an edible crop as its leaves, flowers, immature 

pods, seeds and tubers are highly nutritious with high 

protein content.  

The efficacy of the vermicompost prepared 

was studied on cowpea and winged bean. 

Vermicompost was mixed with soil (sandy loam) in 

1:3 ratio (referred as vermicompost hereafter), 

whereas sandy loam soil served as control. 

Vermicompost (experimental) and soil (as control) 

were filled in nursery polythene bags (size, 30  30 

cm). Seeds were collected from the horticulture 

department of Yenepoya University and soaked up to 

12 hr before sowing. The polythene bags were 

maintained in the open shade, where it was watered 

regularly. The agro-botanical parameters studied were 

percent seed germination, day of plumule emergence, 

first leaf emergence, plant height, number of leaves, 

number of flowers, number of pods, pod length and 

number of root nodules.  

RESULTS AND DISCUSSION 

There was a drastic increase in percentage of seed 

germination, plumule emergence and first leaf 

emergence in cow pea as well as winged bean in 

vermicompost than control (Fig. 1A, B). Figure 2 (A-

H) shows growth of plants, roots and pods in control 

and vermicompost. The height of the legumes showed 

a gradual increase from week three to six with higher 

growth rate in vermicompost than control (Fig. 3A, 

B). The number of leaves in legumes also gradually 

increased from 3-6 weeks with higher leaf number in 

vermicompost than control (Fig. 4A, B). The number 

of flowers produced in cowpea and winged bean was 

also higher in vermicompost than control (Fig. 4C, D). 

However, the time elapsed for production of flowers 

in winged bean was slower than cowpea (30-32 vs. 8-

13 weeks). The number of pods produced was higher 

in vermicompost than control in cowpea with a 

gradual increase in control up to 13 weeks, while it 

was up to 11 weeks in vermicompost and decreased 

thereafter (Fig. 5A). Similar to flower production, pod 

production was delayed in winged bean with higher 

number of pods in vermicompost than control, it was 

at peak at 31 weeks (Fig. 5B). The pod length of both 

legumes increased in vermicompost compared to 

control (Fig. 5C). As seen in leaves, flowers and pods, 

the nodule number in both legumes were higher in 

vermicompost than control, however, the number of 

nodules was higher in cowpea compared to the 

winged bean (Fig. 6).  

Nine parameters tested in two legumes were 

significantly higher in vermicompost than control. 

This shows the impact of vermicompost in plant 

production and yield. The vermicompost showed 

positive effects on many parameters of legumes owing 

to presence of growth factors. In addition, 

vermicompost increased the root nodules of legumes 

that in turn increases the protein content of the pods. 

The ideal time to harvest the tender pods in cowpea 

was 10-11 weeks, while for winged bean it was about 

30 weeks. Further studies need to focus on the 

nutritional quality of pods obtained in vermicompost 

and control to justify the claim. The plants nourished 

in vermicompost was healthy, lush green without any 

disease symptoms, while those plants grown with soil 

showed faster leaf yellowing than vermicompost 

possibly due to mineral deficiency.  

The impact of vermicompost on the growth 

and production of several vegetable crops (brinjal, 

carrot, legumes, paprika and tomato) and flowering 

plants have been tested (Hari et al. 2007; Bhat and 

Limaye 2012; Mamta et al. 2012; Porkodi and 
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Amruththa 2014; Kashem et al. 2015; Hasan et al. 

2018). In these studies, the vermicompost has positive 

effect on growth as well as yield. The plants grown 

with vermicompost were disease-free owing to 

resistance against pests (Al-Dahmani et al. 2003). 

Furthermore, vermicompost enhances the growth-

promoting microbes in rhizosphere (nitrogen fixing 

bacteria and phosphate solubilizing microbes). It also 

supports polysaccharide synthesis by rhizosphere 

microbes, which serve as conditioner to enhance 

moisture retention and in turn protect plants under 

water deficiency or stress (Hari et al. 2007). In 

addition, vermicompost possesses beneficial bacteria 

for sustainable agriculture and waste management 

(Pathma and Sakthivel 2012). 

 

 

 
Fig. 1. Seed germination, plumule emergence and first leaf emergence in cowpea (A) and winged bean (B) 

during 5-15 days in soil and vermicompost (n=3, mean). 

 
Fig. 2. Growth of cowpea in soil (A) and vermicompost (B) in 4 weeks; roots and nodules of cowpea in soil (C) 

and vermicompost (D) in 4 weeks; pod yield of winged bean in 31 weeks in soil (E) and vermicompost (F); 

roots and nodules of winged bean in soil (G) and vermicompost (H) in 4 weeks. 
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Solid waste management is one of the pressing 

problems owing to increased population. However, 

organic wastes could be properly managed to protect 

the environment and convert into compost to boost the 

plant production. Food wastes produced by 

households constitutes about 50-63% of fruits and 

vegetables (Laurentiis et al. 2018). In addition, avenue 

and horticulture trees generate huge amount of leaf 

litter. Besides, paper waste is another discarded 

resource. Thus, there is ample scope to utilize such 

wastes tangibly for production of foodstuff (e.g. 

mushrooms), biofuel (e.g. methane) and compost (e.g. 

vermicompost). Vermicompost production is an 

environment-friendly technology helpful to improve 

the soil nutrients and supports sustainable agriculture 

(Lazcano and Dominguez 2011; Pathma and Sakthivel 

2012).  

Overall, this study demonstrated the 

improvement in production of protein-rich legumes by 

application of vermicompost produced by 

lignocellulosic wastes. In addition to horticultural 

activities, small institutes (or higher educational 

institutions and industries) could adapt vermicompost 

production by biodegradable wastes to educate the 

students and public to follow  such ecofriendly 

approaches in urban and rural localities as a 

sustainable measue to manage the biodegradable solid 

wastes.  

 

 
Fig. 3. Height of cowpea (A) and winged bean (B) during 3-6 weeks in soil and vermicompost (n=3, mean). 

 

 
Fig. 4. Number of leaves in cowpea (A) and winged bean (B) in soil and vermicompost during 3-6 weeks; 

number of flowers in cowpea during 8-13 weeks (C) and winged bean in soil and vermicompost during 3032 

weeks (D) (n=3, mean). 
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Fig. 5. Number of pods in cowpea during 8-13 weeks (A) and winged bean during 30-32 weeks (B) in soil and 

vermicompost; pod length of cowpea in 11 weeks and winged bean in 31 weeks (C) in soil and vermicompost 

(n=3, mean). 

 
 

Fig. 6. Number of root nodules in cowpea and winged bean in 4 weeks in soil and vermicompost (n=3, mean). 
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