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Abstract 

In this study the effect of vermicompost on soil chemical and physical properties was evaluated during black 
gram cultivation studies. The experiments were arranged in a completely randomized block design manner with three 
replications. The soil sampling and plant growth measurements were carried out for two months, ie., during initial and 
final stages. The present study has been carried out to study the impact of various vermiproduct such as vemicompost, 
vermiwash and mixture of vermicompost and vermiwash on soil physico-chemical properties during of the pot culture 
studies of black gram. The physical properties such as the pH, electrical conductivity (EC), porosity, moisture content, 
water holding capacity and chemical properties like nitrogen, phosphorous, potassium, calcium and magnesium were 
found distinctly enhanced in vermicompost treated soil, where as the corresponding physico-chemical values in control 
were minimum. The soil treated with vermicompost had significantly more electrical conductivity in comparison to 
unamended pots. The addition of vermicompost in soil resulted in decrease of soil pH. The physical properties such as 
water holding capacity, moisture content and porosity in soil amended with vermicompost were improved.  The 
vermiproduct treated plants exhibit faster and higher growth rate and productivity than the control plants.  Among the 
treated group, the growth rate was high in the mixture of vermicompost and vermiwash treated plants, than the 
vermicompost and vermiwash un-treated plants. The maximum range of some plant parameter's like number of leaves 
(33.1± 0.21), leaf length (4.1±0.03 cm), Height of the plants (9.5±0.42cm) and root length of plant (7.1±0.10cm), were 
recorded in the mixture of vermicompost and vermiwash. The results of this experiment revealed that addition of 
vemicompost had significant positive effects on the soil physical, chemical properties and plant growth parameters.  
 © 2010 IJRSR. All rights reserved. 
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1. INTRODUCTION  

The concept of organic agriculture is receiving 
increased attention, and organic food markets are also 
expanding rapidly in many countries including India. 
This organic market expansion makes it possible for 
farmers to sell their products at high price premiums. 
India's national program for organic production (NPOP) 
requires atleast a 2 years pose many challenges, because 
the changes in the chemical, physical and biological 
properties of the soil take time to reach an ecological 
balance (Willer and Yussefi, 2005). 
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Organic fertility inputs, such as composted 
farmyard manure and green manure, improve the soils 
physical properties by lowering bulk density, increasing 
water-holding capacity and improving infiltration rates 
(Tester et al., 1999; Werner 1997; Petersen et al., 
1999).  

The casts of earthworm is one of the most 
useful and active agents in introducing changes in the 
soil there by, directly increasing the fertility and crop 
producing power in the soil (Joshi and Kelkar 1951).  

 
Vermicompost are typically finely divided peat 

like materials with high porosity, moisture content, 
aeration and water holding capacity (Edwards et al., 
1988). Hidlago et al., 2006 reported that incorporation 
of earthworm castings increased plant growth, leaf 
growth and root length. Kumari and Ushakumari et al. 
(2002) reported that treatment with enriched 
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vermicompost was superior to other treatments for the 
uptake of N, P, K, Ca and Mg by blackgram.   

Vermicompost are comprised of large amounts 
of humic substances, some of the effects of which on 
plant growth are similar to those of soil-applied plant 
growth regulators (Muscolo et al., 1999). The greater 
pore volume in earthworm casts and compost amended 
soils have been shown to increase the availability of 
both water and nutrient to microorganisms in soils. 
(Scott et al., 1996).  
 

The suitability of vermicompost amended soil 
for sustaining plant growth and biological activity is a 
function of physical properties (Porosity, water holding 
capacity and moisture content) and the chemical 
properties (Nitrogen, Potassium, Phosphorous and 
Calcium) which depend on soil organic matter. Soil 
play a key role in completing the cycling of major 
elements required by biological systems decomposing 
organic wastes and detoxifying certain hazardous 
compounds (Adhikari and Ganguley 1971).  

The present work was carried out to study both 
the combined and individual effect of vermicompost 
and vermiwash (i) on growth parameter's of black gram 
and (ii) on the physico-chemical property changes of 
black gram cultivated soil. 

 
2. MATERIALS AND METHODS 
 
2.1. Preparation of vermibed and collection of 
vermiwash  
 

The raw materials used for vermicompost were 
leaf litter and cow dung. The earthworm species used 
for vermicomposting was Lampito mauritii - an anecic 
indigenous species and two exotic species Eisenia 
fetida and Eudrilus eugineae. Lampito mauritii feeds on 
soft part of the leaves that are at the initial stage of 
degradation. They consume large amount of organic 
matter along with the soil. (Bouche, 1977). The 
vermipits were prepared in the dimension of (2 x 2 x 
2m) (Ibh). The bottom layer was filled with pebbles or 
coconut shell to absorb the excess water from the 
composting pit. The second layer was filled with garden 
soil and old compost inoculum. Cow dung and leaf litter 
were mixed at 1:2 ratio and added in the pit. Finally the 
pit was covered by coconut fronds in order to prevent 
the moisture evaporation due to direct sunlight. Once in 
2 or 3 days, the contents of the pit were turned for even 
decomposition and enhanced aeration. After 30 days the 
compost was collected and packed in a large vermibed. 
Vermiwash is a liquid extract from vermicompost and is 
used as a foliar spray. It contains plant growth 
hormones like auxins, cytokinins apart from soluble 
micro and macro nutrients.  

 

2.1. Physico Chemical Analysis  

To determine soil physical and chemical 
properties, the soil samples were collected 2 months 
after addition of vermicompost from depth of 15cm. 
The pH of the potting mixtures were determined using a 
double distilled water suspension of each potting 
mixture in the ratio of 1:10 (W:V) (Inbar et al., 1993) 
that had been agitated mechanically for 2 hours filtered. 
The same solution was used for measuring electrical 
conductivity with a conductance meter that had been 
standardized with 0.01 and 0.1MKC1. The water 
holding capacity (WHC) (% volume) was also 
calculated as [(wet weight - dry weight) / volume X 100 
(Inbar et-al., 1993). The Gas Pycnometer method was 
used for determining total porosity of soil. The method 
is based on Boyle's law (p1v1 = p2v2). The moisture 
content was determined after drying at 105°C for 24hrs. 
The nitrogen was measured by following Kjeldhal 
method (Jackson, 1975). Available phosphorous was 
measured using the method described by Anderson and 
Ingram Olsen et al., (1954) Exchangeable Potassium, 
Calcium and Magnesium were determined after 
extracting the sample using ammonium acetate (Simard, 
1993) and analyzing with a Perkin-Elmer 3110 double 
beam atomic absorption spectrophotometer (AAS).  

2.3.Growth Parameters Analysis  

Growth parameters such as leaf length (cm), 
leaf number, root length (cm) (including cotyledons) 
and plant height (distance from the potting medium 
level to the terminal node) was calculated. The leaf area 
was calculated by using Licor 3100 leaf area meter 
(LICOR, model LI-3100, Lincoln, USA). The sampling 
(60 days) was done at the initial and final stage of plant 
cultivation. All the growth parameters units were 
recorded in centimeter. The black gram plant's growth 
present in the control, vemicompost, vermiwash and 
mixture of vermicompost and vermiwash applied pots 
were recorded and analysed.  

2.4 Statistical Analysis  

Standard Deviation and Coefficient of Variation 

The Standard deviation is an absolute measure 
of dispersion. While comparing standard deviation of 
two different units the standard deviation must be 
converted into a relative measure of dispersion for the 
purpose of comparison and this is called coefficient of 
variation. The coefficient of variation is of great 
practical significance and is the best measure of 
comparing, the variability or consistency of two or 
more samples or varieties of distributions. The smaller 
the coefficient of variation, the greater is its 
consistency. That is the coefficient of variation is 
greater, the sample is said to be more variable or less 
homogeneous.  
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Coefficient of variation (CV) = 100x
x
S

 

Where S is the standard deviation and x  is 
mean. The resulting percentage of this ratio is 
coefficient of variation. It is the most extensively used 
measure in statistical analysis of the agricultural, 
biological and medical sciences.   

3. Result and Discussion  

3.1. Effect of vermicompost on physical properties of 
the soil observed during initial and final stages of black 
gram cultivated pots.   

Following are the initial physical properties of 
vermicompost manure applied soil during the black 
gram pot culture studies. The maximum pH of 7.6 + 
3.01 in control pot. Compost manure application lower 
the pH which may be due to the accumulation of 
organic acids from microbial metabolism or from the 
production of fulvic and humic acids decomposition 
(Albanell et al 1988; Chan and Griffiths, 1998). The 
electrical conductivity of 1.01± 0.20 dsm-1 was 
observed in vermicompost and vermiwash applied pot 
and the maximum electrical conductivity of 2.24 ± 1.0 1 
dSm-1 in control pot.  

Srikanth et al., 2000 reported that the low 
electrical conductivity was observed in the soil treated 
with enriched compost, FYM and vermicompost after 
harvest of ragi and cow pea. The electrical conductivity 
of vermicompost depends on the raw materials used for 
vermicompsoting and their ion concentration (Atiyeh et, 
al., 2002). 

 
 This was also evidenced by the decrease of 

pH and EC of the soil. In the present study also similar 
results were observed in vermicompost amended soils.  

The maximum water holding capacity, 
porosity and moisture content observed in the initial 
stage were 49.26± 1.51 %,40.8 ± 2.52% and 38.21 ± 
1.20% respectively. The increased water holding 
capacity, porosity and moisture content was also 
noticed in mixture of vermicompost and vermiwash 
treated pots the respective values were 68.23 ± 1.20%, 
59.27 ± 1.28% and 52.05 ± 1.42%. Water holding 
capacity was reported to be greater in soils with large 
amount of organic manure (or) clay particles. The water 
holding capacity and porosity increase on the 
vermicompost added soils. (Einspahr and Fiscus, 
1984). The increased porosity in vermicompost and 
vermiwash in the present investigation is probably due 
to aggregation of the soil particles by the action of 
microorganisms in the vermicompost which produce 
polysaccharides providing a cementing action between 
the soil particles (Six et al., 1995).  

(Bazzoffi et al., 1998) reported that the 
increase in porosity has been attributed to the increased 
number of pores in to                    30-50 µm size ranges 

and a decreased in number of pores greater than 500 
µm. Compost addition cause a significant increase of 
moisture content due to the more porosity added to the 
soil. In the present study also the vermicompost applied 
pot obtained maximum water holding capacity, porosity 
and moisture content increase on the soils (Table 1) 

 
3.2. Effect of vermicompost on chemical properties of 
the soil observed during initial and final stages of black 
gram cultivated pots.  
 

The results showed that the maximum nitrogen 
content was on the mixture of vermicompost and 
vermiwash applied pot, the recorded value was 71.42 ± 
1.32 ppm, the soil treated with vermicompost manures 
posses high nitrogen content, where respective control 
value was 40.10±3.21 ppm. The marked decrease in 
nitrogen in soils without vermicompost treated soils 
may be due to larger amounts of total nitrogen in 
vermicompost manure that could have provided a large 
source of nitrogen for mineralization (Arancon et al., 
2006). Soil treated with vermicompost had significantly 
high content of phosphorous when compared to control 
pots. The control recorded phosphorous content value 
was 32.20± 1.52 ppm. The vermicompost and 
vermiwash applied pot was noticed with maximum 
phosphorous content and it was 62.13 ± 1.21 ppm. The 
increase may be due to the continuous inputs of 
phosphorous to the soil which was probably from slow 
release from vermicompost and released of 
phosphorous was largely due to the activity of soil 
microorganism and plant growths (Arancon et al., 
2006). Soil treated with vermicompost had significantly 
higher content of potassium values 202.1 + 1.41 ppm 
when compared to control 120.4 ± 3.21 ppm. The 
vermicompost and vermiwash applied pot was noticed 
with maximum potassium content and it was 202.1 ± 
1.41 ppm. The selective seeding of earthworm on 
organically rich substances which breakdown during 
passage through the gut, biological grinding together 
with enzymatic influence on finer soil particles, were 
likely responsible for increasing the different forms of 
potassium (Rao et al., 1996).  

The results indicated that vermicompost 
increased calcium con tent of soil. The highest increase 
was recorded was 7.12±1.20ppm mixture of 
vermicompost and vermiwash applied pots, Where as in 
control the recorded values was 3.02 ± 2.01 ppm. 
Vermicompost contains most nutrients in plant 
available forms such as phosphates, exchangeable 
calcium, and soluble potassium (Orozeo et al., 1996). 
(Kumari and Ushakumari et al., 2002) reported that 
enriched vermicompost was a superior treatment for 
enhancing uptake of N, P, K, Ca and Mg by cowpea.  
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Table -1: Effect of vermicompost (vc) and vermiwash (vw) (individual and combined) on physical 
property changes during initial stages of black gram cultivation studies 

Treatments pH EC dsm-1 WHC (%) Porosity (%) MC (%) 

C 7.6± 3.01 2.24± 1.01 49.26± 1.51 40.8±2.52 38.21 ± 1.20 
VC 7.2± 1.42 1.12± 1.12 52.21 ± 1.62 43.20± 1.61 43.32± 1.92 

VW 7.4± 2.02 2.2± 1.01 55.72± 1.31 48.80± 1.21 46.27± 1.72 

VCW 7.1± 1.03 1.22± 1.01 57.42± 1.09 49.02± 0.03 49.32± 1.12 

Effect of vermicompost (vc) and, vermiwash (vw) (individual and combined) on physical property 
changes during final stages of black gram cultivation studies 

Treatments pH EC(dSm-1) WHC (%) Porosity 
(%) MC (%) 

C 7.3± 1.03 1.12 ± 1.04 52.64± 1.20 45.74± 1.72 42.62± 1.03 

VC 7.1± 1.02 1.04± 1.03 58.15± 1.25 51.43± 0.70 46.52±0.13 

VW 7.2± 0.23 1.03± 0.23 65.04± 1.03 55.21 ± 1.32 49.02± 1.40 

VCW 7.0± 0.04 1.01 ± 0.20 68.23± 1.20 59.27± 1.28 52.05± 1.42 
 
Each value is measure of mean± SD of triplicates  
C= control  
VC= vermicompost  
VW = vermiwash  
VCW= vermicompost and vermiwash 

Table - 2:  Effect of vermicompost (vc) and vermiwash (vw) (individual and combined) on chemical 
property changes during initial stages of black gram cultivation studies 

Treatments N (ppm) P {ppm) K (ppm) Ca (ppm) Mg (ppm) 

C 40.10±3.21 32.20± 1.52 120.4±3.21 3.02± 2.01 2.62± 1.04 

VC 42.31±1.91 35.21±1.40 130.7± 1.21 4.04± 1.03 2.31±0.12 

VW 53.20± 2.13 37.31± 1.41 172.1± 1.90 3.10±0.14 2.60± 1.02 

VCW 65.21±1.31 55.21 ± 0.34 193.4± 1.01 5.12± 0.03 3.21 ± 0.04 

Effect of vermicompost (vc) and vermiwash (vw) (individual and combined) on chemical property changes 
during final stages of black gram cultivation studies 

Treatments N (ppm) P (ppm) K (ppm) Ca (ppm) Mg (ppm)

C 42.02± 1.61  34.22± 1.73  130.5± 0.92  3.13±0.13  2.21 ± 2.15  

VC 48.62± 0.41  42.01 ± 0.51  190.2± 1.21  4.12± 1.03  4.38± 1.12  

VW 59.21 ± 1.26  40.16± 0.32  193.1± 1.02  3.10±1.92  4.01±0.17  

VCW 71.42± 1.32  62.13± 1.21  202.1± 1.41  7.12±1.20  6.10± 1.02  
Each value is measure of mean± sD of triplicates  
C= control  
VC= vermicompost  
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The highest magnesium content of soil was recordes 
6.10± 1.02ppm in mixture of vermicompost and 
vermiwash applied pots, when compared to control  
the recorded value 2.62 ± 1.04ppm. (Deepa Devi 1992) 
reported that the available soil calcium and magnesium 
was enhanced significantly due to the application of 
Vermicompost manure and cowdung manure. 
(Ramalingam 1997), (Ramalingam et al., 1998) 
reported a significant increased in the level of N, P, K, 
Ca and Mg in E. eugineae and E. fetida worked 
vermicompost (Ramalingam and Ranganathan 2001) 
reported significant increase in the level of N, P, K, Ca 
and Mg and other micro nutrients in the vermicompost 
by the action of E. eugineae ( Table 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3.3. Effect of vermicompost on growth parameters of 
black gram pot cultivation studies.  
 

The growth parameters of blackgram observed 
in the pot culture studies. The maximum leaf length of 
2.7 ± 1.21 cm was observed in vermicompost and 
vermiwash applied pot. The number of leaves, root 
length and height of the plants were 14 ± 1.10, 4.5 ± 
0.12 cm, and 5.4 ± 1.12 cm respectively.  

The minimum leaf length of 1.3 ± 0.30 cm was 
observed in control and the is number of leaves, root 
length and height of the plant were ranged from 
4.0±3.21, 2.3± 1.10 cm and 3.2±2.10 cm respectively. 
The similar results were observes by Nijhawan and 

Kanwar (1951) in earthworm casts applied plots, there 
was an increased in plant height, number of leaves and 
leaf length plant in triticum aestivum than control. 
Vermicompost could serve as a naturally produced, 
slow release source of plant nutrients. Earthworm cast 
amendment has been shown to increase plant height 
(Lui et al., 1991; Edwards, 1995) and plant N uptake 
(Zhao and Huang, 1988; Tomati et al., 1994). 
Shanmugam and Veeraputhavan 2000; in their study 
was carried out to the application of vermiwash and 
observed the increase the plant height in rice. 
(Nanjundappa et al., 2000) reported that the increased 
leaf length in maize enriched with the organic manure 
and vermicompost. (Gomaa and EI-Kholas, 1999) 
reported that the root length in mungbean was increased 
with organic manure.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
During the 60th day observation of blackgram 

cultivation studies the maximum leaf length, number of 
leaves, root length and height of the plants were 
recorded in vermicompost and vermiwash applied pot. 
The observed values were 4.1±0.03 cm, 33.1 ± 0.21, 
7.1±0.10cm, and 9.5 ± 0.42 cm respectively. The 
minimum leaf length, number of leaves, root length and 
height of the plants recorded in control, their respective 
values of were 2.9 ±1.31 cm, 16±1.01, 5.8±0.12cm and 
5.1 ± 1. 21 cm. The present work was carried out to 
study the vermicompost growth regulators influence on 
growth and development of plant, through enhancing 
the plant metabolism. Root initiation, elongation, 
increased root, enhanced plant growth and development 

Table – 3: Showing the chronological growth performance of black gram cultivation with various vermi treatments 
in 30 days 

Treatments Leaf length (cm) No of leaves Height of the plants (cm) Root length (cm) 

C 1.3±0.30 
 4.0± 3.21 3.2±2.10 2.3±1.10 

VC 2.0±0.21 9.0±2.13 4.5±0.12 3.5± 2.13 
VW 2.2± 1.22 12±1.12 4.9± 1.42 4.1± 1.82 

VCW 2.7± 1.21 14±1.10 5.4±1.12 4.5± 0.12 

Showing the chronological growth performance of black gram cultivation with various vermi treatments in 60 days 

Treatments  
Leaf  

length  
(cm)  

No. of  
leaves  

Height of the  
plants (cm)  Root length - (cm) 

C 2.9± 1.31  16± 1.01  5.8± 0.12  5.1± 1.21  
VC 3.3± 1.30  25± 1.21  7.2± 1.41  6.0±1.10  

vw 3.5± 1.21  29± 1.01  7.7± 1.72  6.2±0.13  

VCW 4.1±0.03  33.1±O.21  9.5± 0.42  7.1±0.10  
 
Each value is measure of mean ± SD of triplicates  
C= control  
VC= vermicompost  
vw = vermiwash  
VCW= vermicompost and vermiwash  
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are recorded by vermicasts treatment on plants in the 
study carried out by (Tomati et al., 1988). The excellent 
plant growth in vermicompost was possible due to some 
plant growth promoters in worm casts. The earthworm 
casts and vermicompost influence the development of 
the plants and promote leaf length, root length and 
number of leaves, which suggest the linkage between 
biological effects of vermicompost and microbial 
metabolites that influence the plant growth and 
development (Tomati et al., 1995). However, the 
quality of vermicompost and its effects on plant growth 
depend a variety of factors, which needs further 
investigations (Table 2). 
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