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ABSTRACT 
A 180-day field trial (Randomized Block Design) was carried out with 14 different treatments, using vermicomposts of Polyalthia 
longifolia leaf litter + cowdung (1:1, VC-PL), pearl millet cobs + cowdung (1:1, VC-PT) and a weed, Rottboellia exaltata + cowdung (1:1, 
VC-RE), chemical fertilizer and combination of vermicompost and chemical fertilizer with Lablab purpureus (L.) Sweet. The results of 
the study showed that all the growth and yield parameters i.e. leaf area index, total chlorophyll content of leaves, dry matter production, 
number of primary branches per plant, day of first flower appearance, length of fruits, dry weight of 100 seeds, yield (fruit) per plant, 
yield per plot and yield per hectare were significantly higher in the plots which received vermicompost, chemical fertilizer and 
vermicompost + chemical fertilizer mixture than in the control plots (P<0.05). The highest fruit yield (fresh weight) of 109 tonnes ha-1 
was recorded in the treatment which received 2.5 tonnes of vermicompost (VC-RE prepared using Perionyx ceylanensis) + ½ dose of 
recommended NPK ha-1, while it was 61.9 tonnes ha-1 in control plots without vermicompost and/or chemical fertilizer. The available soil 
nutrients (nitrogen, phosphorus and potassium) were higher in the plots which received vermicompost than in the plots that received 
chemical fertilizer and those that received chemical fertilizer + vermicompost mixture. The uptake of nutrients by the plants was high in 
the plots which received chemical fertilizer + vermicompost mixture over the plots which received chemical fertilizer and vermicompost. 
The available NPK after harvest in soil collected from the plots treated with chemical fertilizers were 244, 32.9 and 100 kg ha-1 which 
were higher than in the control plots and lower than in the plots that received chemical fertilizer + vermicompost mixture. The available 
NPK values in soil which received VC-RE prepared using P. ceylanensis + ½ dose of recommended NPK ha-1 were 262, 45.2 and 110  
kg ha-1, respectively. 
_____________________________________________________________________________________________________________ 
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phorus and potassium; PC, Perionyx ceylanensis; PL, leaf litter of Polyalthia longifolia; PT, Pennisetum typhoides cobs; RBD, 
Randomized Block Design; RE, Rottboellia exaltata; VC, vermicompost 
 
 
INTRODUCTION 
 
Organic composts, in general, are beneficial to soil fertility 
when applied continuously. They improve the physico-
chemical, enzymatic and microbiological status and in due 
course result in the well-defined improvement of crop 
growth and yield (Wang et al. 2004; Chang et al. 2007; 
Okur et al. 2008). The production and use of vermicompost 
in agriculture is economical with regard to food production 
and more ecofriendly with regard to environment and soil 
protection. Through the process of vermicomposting, many 
different kinds of organic wastes can be made into valuable 
vermicompost. Recent works related to the vermicompos-
ting of different organic wastes, ranging from leaf litters 
(Karmegam et al. 2003), aquaculture effluent solids (Marsh 
et al. 2005), paper mill sludge (Garg and Kaushik 2005), 
plants growing as wild weeds like Taro (Kurien and Rama-
samy 2006), municipal solid wastes (Tognetti et al. 2007), 
sewage sludge (Clarke et al. 2007) and others highlighted 
the vermicomposting potential of different earthworms, 
physico-chemical changes during the process of vermicon-
version and nutrient status of the vermicompost. 

Vermicompost application has shown to increase the 
germination efficiency, growth and yield of plants (Atiyeh 
et al. 2000a, 2001, 2002a). Significantly higher chlorophyll, 
sugar and protein contents were observed in vermicompost 
+ NPK application than in plants treated with press mud or 
vermicompost or NPK alone and in the control (Parthasa-
rathi and Ranganathan 2001). The effects of the application 

of different types and rates of vermicomposts, on the 
growth and yields of field-grown strawberries, under field 
conditions independent of nutrients were reported by Aran-
con et al. (2004). The works related to the preparation and 
standardization of vermicomposting of leaf litters using the 
earthworms, Lampito mauritii (Kinb.) and Perionyx ceylan-
ensis Mich. have been well documented (Karmegam et al. 
2003). The present study reports the application of the ver-
micomposts produced by these two native earthworm spe-
cies with leaf litters of Polyalthia longifolia, pearl millet 
(Pennisetum typhoides) cobs, and a weed Rottboellia exal-
tata mixed with cowdung (1:1). The influence of the vermi-
composts individually and in combination with chemical 
fertilizers on the growth and yield parameters of the vegeta-
ble crop, Lablab purpureus (L.) Sweet. and also the nutrient 
uptakes by the plant and available soil NPK have been in-
vestigated. 

 
MATERIALS AND METHODS 
 
Experimental design 
 
Field trials were carried out with Lablab purpureus (L.) Sweet. 
(Family: Fabaceae) using vermicomposts, recommended dose of 
chemical fertilizer and combination of vermicompost and chemi-
cal fertilizer in a private farm owned by Mr. A. James of Vellodu, 
near Gandhigram Rural University, Dindigul District, Tamil Nadu, 
India. The experiment was laid out in Randomized Block Design 
(RBD) technique comprising of 14 treatments with four replica-
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tions (180 days trial) as listed next: 
 

T0 - Control 
T1 - 5 tonnes VC LM-PL ha-1 

T2 - 5 tonnes VC LM-PT ha-1 
T3 - 5 tonnes VC LM-RE ha-1 
T4 - 5 tonnes VC PC-PL ha-1 
T5 - 5 tonnes VC PC-PT ha-1 
T6 - 5 tonnes VC PC-RE ha-1 
T7 - Recommended dose of NPK (120 Kg N ha-1 + 40 Kg P ha-1 + 

30 Kg K ha-1) 
T8 - 2.5 tonnes VC LM-PL + ½ dose of recommended NPK ha-1 
T9 - 2.5 tonnes VC LM-PT + ½ dose of recommended NPK ha-1 
T10 - 2.5 tonnes VC LM-RE + ½ dose of recommended NPK ha-1 
T11 - 2.5 tonnes VC PC-PL + ½ dose of recommended NPK ha-1 
T12 - 2.5 tonnes VC PC-PT + ½ dose of recommended NPK ha-1 
T13 - 2.5 tonnes VC PC-RE + ½ dose of recommended NPK ha-1 
 
where, VC LM-PL, VC LM-PT and VC LM-RE are the vermi-
composts prepared from P. longifolia leaf litter, P. typhoides cobs 
and R. exaltata in combination with cowdung (1:1) respectively 
using L. mauritii; VC PC-PL, VC PC-PT and VC PC-RE are the 
vermicomposts prepared from P. longifolia leaf litter, P. typhoides 
cobs and R. exaltata in combination with cowdung (1:1) respec-
tively using P. ceylanensis. 
 
Preparation of field and dosage of vermicompost 
and inorganic fertilizer 
 
The field was ploughed three times and brought to a fine tilth. 
Plots were marked for each treatment with an area of 6 m2 per plot 
(2 m × 3 m). The plots were applied with vermicompost and inor-
ganic fertilizer as given in the experimental design. The nutritional 
status of the vermicompost is shown in Table 1. Vermicompost 
was applied at the rate of 5 tonnes ha-1. The recommended dose of 
NPK fertilizers at the rate of 120: 80: 30 kg ha-1 in the form of 
urea (SPIC), single super phosphate (Kothari Industrial Co. Ltd.) 
and muriate of potash (EID Parry India Ltd.,) were applied as 
straight fertilizer. From the recommended N (120 kg ha-1), 60 kg 
ha-1 was applied as basal dose with P and K fertilizers in the soil 
and the remaining N was top dressed on 60th day after sowing 
(DAS) as per the experimental setup. The vermicompost was ap-
plied at the rate of 2.5 tonnes ha-1 along with 50% of the recom-
mended dose of chemical fertilizer given in the experimental de-
sign. From the total application of nitrogen (i.e. 60 kg ha-1), 30 kg 
ha-1 was given as basal dose along with vermicompost and re-
maining 30 kg ha-1 was top dressed at 60th day. 
 
Sowing of seeds 
 
The certified seeds of L. purpureus were procured from local mar-
ket and washed with distilled water then with 0.1% mercuric chlo-
ride. The seeds were sown in rows leaving 0.3 m space in soil and 
covered by the top soil. The distance between each row was 1.0 m. 
The beds were watered and along the edges, Lindane dust (10%) 
was applied to prevent ants from damaging the seeds. The entire 
field was laid with rows of stones fixed with iron wires to spread 
the branches of the plants. After 20 days the seedlings were given 

support to grow straight over the iron wires. After the 40th day the 
terminal buds were removed in all the plants to get sprouting of 
branches as per the traditional agricultural practices. 
 
Plant growth and yield parameters 
 
The day of the appearance of first flower in 50% of the crop from 
the date of sowing was recorded in each treatment. Number of pri-
mary branches was counted on the 60th, 120th and 180th day in 
each plot and the mean values were expressed in numbers. The 
leaf area index (LAI) was calculated on the 60th, 120th and 180th 
day. The total chlorophyll content of the leaves on the 60th, 120th 
and 180th day was measured using the method of Arnon (1949) 
and expressed as mg g-1 of fresh tissue. The length of the fruit for 
10 randomly selected fruits from each plot of the treatments was 
taken and the mean was calculated and expressed in centimeter 
(cm). The dry weight of fruits was taken after drying the fruits in 
hot air oven at 80°C for 24 h and expressed in grams fruit-1. The 
seeds were collected from matured fruits and oven dried at 80°C 
for 24 h and a lot of 100 seeds were weighed and expressed in 
grams (g). The weight of fruits per plant, per plot was recorded at 
each harvest and the total of all the harvests made was calculated 
and expressed as yield of fruits per plant (g) and per plot (kg) and 
the yield per hectare was calculated and expressed in tones ha-1. 
 
Uptake of nutrients by plants 
 
The chopped plant samples were dried in hot air oven at 60°C and 
ground in a Wiley mill and used for the analysis of nutrients i.e. 
nitrogen, phosphorus and potassium by adopting standard proce-
dures (Piper 1966; Jackson 1973) and the nutrients were expressed 
as kg ha-1 of plants. 
 
Analysis of soil samples 
 
Soil samples were collected from the experimental plots at a depth 
of 15-30 cm after harvest of the crop, dried under shade, powdered 
and sieved through a 2 mm sieve for analysis of available N, P and 
K contents. The soil available N content (alkaline permanganate 
method; Subbiah and Asija 1956), available P content (calorimet-
ric method; Olsen et al. 1954) and available K content (flame pho-
tometric method; Stanfold and English 1949) were analyzed and 
were expressed in kg ha-1. 
 
Statistical analysis 
 
The results of the experiments were statistically analysed by one-
way ANOVA (with blocks) with the help of SPSS statistical soft-
ware (version 9.05 for Windows). The analyses were carried out at 
the 0.05 significance level. 
 
RESULTS 
 
The leaf area index (LAI) was significantly (P<0.05) higher 
in all the vermicompost applied plots, chemical fertilizer 
applied plots and vermicompost + chemical fertilizer ap-
plied plots on the 60th day after sowing (DAS) over the con-
trol plots (Table 2). The highest LAI was recorded in the 

Table 1 Physico-chemical characteristics of the vermicomposts of the three different substrates (treatment with P. ceylanensis for 90 days; treatment with 
L. mauritii for 120 days) 

Vermicompost 
Leaf litter of P. longifolia + cowdung P. typhoides cobs + cowdung R. exaltata + cowdung 

Parameters 

P. ceylanensis L. mauritii P. ceylanensis L. mauritii P. ceylanensis L. mauritii 
pH 7.00 6.89 6.99 6.86 7.07 7.12 
E.C. (dS m-1) 1.44 1.67 1.22 1.33 0.89 0.97 
O.C. (%) 25.95 22.99 32.13 27.29 31.99 30.47 
N2 (%) 1.48 1.68 1.05 1.37 0.93 0.99 
P (%) 0.92 1.19 0.96 1.21 0.62 0.74 
K (%) 0.32 0.55 0.46 0.62 0.55 0.65 
O.M. (%) 44.73 39.64 55.40 46.57 55.15 52.54 
C:N ratio 17.48 13.73 30.59 19.97 34.40 30.91 
C:P ratio 28.15 19.28 33.42 22.56 51.67 41.20 
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T11 treatment than all the other treatments. However, the 
difference in LAI within the treatments was not significant 
(P>0.05). The total chlorophyll content of leaves, number of 
branches per plant and total dry matter production (DMP) 
of L. purpureus were significantly higher in vermicompost 
applied plots and vermicompost + chemical fertilizer ap-
plied plots (P<0.05) than in the control. Total chlorophyll 
content of the leaves was high in T7, i.e. 1.4 mg g-1 of fresh 
tissue. The number of primary branches was high in T10 i.e. 
17.7 plant-1. The DMP was high in T8 i.e. 346 g plant-1 on 

the 60th DAS. 
LAI of 1.8 cm2, total chlorophyll content of leaves of 

1.8 mg g-1 of fresh tissue, number of primary branches of 
45.2 plant-1 and total DMP of 2724 g plant-1 were the 
highest recorded values in the treatments T7, T11, T11 and T10, 
respectively over the other treatments but the values did not 
differ significantly between treatments except in T0 (Table 
3). The LAI, total chlorophyll content of leaves, number of 
primary branches per plant and total DMP on the 180th day 
after sowing was higher in the treatments T1 to T13 and the 

Table 2 Effect of vermicompost, chemical fertilizer and combination of vermicompost + chemical fertilizer on the leaf area index, total chlorophyll con-
tent of leaves, number of primary branches and total dry matter production of L. purpureus on the 60th day after sowing 
Treatment Leaf area index 

(cm2) 
Total chlorophyll in leaf 
(mg g-1 of fresh tissue) 

Primary branches 
(no. plant-1) 

Total dry matter production 
(g plant-1) 

Control (T0) 0.72 0.96 8.76 262.19 
VCLM-PL (T1) 0.82 1.29 13.74 316.00 
VCLM-PT (T2) 0.90 1.41 14.73 312.09 
VCLM-RE (T3) 0.83 1.36 15.71 327.74 
VCPC-PL (T4) 0.84 1.26 12.76 332.63 
VCPC-PT (T5) 0.86 1.31 14.73 312.09 
VCPC-RE (T6) 0.91 1.34 13.74 318.94 
NPK (T7) 0.93 1.43 16.69 329.70 
VCLM-PL+NPK (T8) 0.89 1.42 14.73 346.33 
VCLM-PT+NPK (T9) 0.91 1.33 15.71 340.46 
VCLM-RE+NPK (T10) 0.94 1.34 17.67 342.42 
VCPC-PL+NPK (T11) 0.95 1.41 16.69 331.66 
VCPC-PT+NPK (T12) 0.90 1.36 15.71 334.59 
VCPC-RE+NPK (T13) 0.92 1.40 16.49 345.35 
C.D. (0.05) 0.23 0.465 16.46 45.67 

C.D. = Critical Difference. VC – vermicompost; LM – L. mauritii; PC – P. ceylanensis; PL – leaf litter of P. longifolia + cow dung; PT – P. typhoides cobs + cow dung; RE – R. 
exaltata + cow dung; 
 

Table 3 Effect of vermicompost, chemical fertilizer and combination of vermicompost + chemical fertilizer on leaf area index, total chlorophyll content of 
leaves, number of primary branches and total dry matter production of L. purpureus on the 120th day after sowing. For abbreviations see legend of Table 2.
Treatment Leaf area index 

(cm2) 
Total chlorophyll in leaf 
(mg g-1 of fresh tissue) 

Primary branches 
(no. plant-1) 

Total dry matter production 
(g plant-1) 

Control (T0) 1.11 1.21 20.44 1554.57 
VCLM-PL (T1) 1.60 1.68 37.30 2583.78 
VCLM-PT (T2) 1.68 1.66 39.27 2409.64 
VCLM-RE (T3) 1.62 1.70 41.23 2335.28 
VCPC-PL (T4) 1.59 1.72 38.29 2196.36 
VCPC-PT (T5) 1.64 1.75 44.18 2282.45 
VCPC-RE (T6) 1.62 1.78 43.19 2205.16 
NPK (T7) 1.77 1.76 39.27 2457.57 
VCLM-PL+NPK (T8) 1.68 1.79 38.29 2622.91 
VCLM-PT+NPK (T9) 1.63 1.75 36.32 2522.14 
VCLM-RE+NPK (T10) 1.65 1.80 41.23 2723.68 
VCPC-PL+NPK (T11) 1.59 1.83 45.16 2640.52 
VCPC-PT+NPK (T12) 1.62 1.73 37.30 2524.10 
VCPC-RE+NPK (T13) 1.64 1.81 40.25 2641.50 
C.D. (0.05) 0.70 0.62 44.87 1170.12 
 

Table 4 Effect of vermicompost, chemical fertilizer and combination of vermicompost + chemical fertilizer on leaf area index, total chlorophyll content 
of leaves, number of primary branches and total dry matter production of L. purpureus on the 180th day after sowing. For abbreviations see legend of 
Table 2. 
Treatment Leaf area index 

(cm2) 
Total chlorophyll in leaf 
(mg g-1 of fresh tissue) 

Primary branches 
(no. plant-1) 

Total dry matter production 
(g plant-1) 

Control (T0) 1.38 1.39 34.07 2543.67 
VCLM-PL (T1) 2.11 1.98 57.92 3130.67 
VCLM-PT (T2) 2.14 2.07 54.97 3315.57 
VCLM-RE (T3) 2.27 2.11 56.94 3392.86 
VCPC-PL (T4) 2.12 2.01 53.01 3281.33 
VCPC-PT (T5) 2.21 2.15 59.88 3216.76 
VCPC-RE (T6) 2.18 2.09 55.96 3326.33 
NPK (T7) 2.16 2.07 57.92 3316.55 
VCLM-PL+NPK (T8) 2.26 2.12 63.81 3435.91 
VCLM-PT+NPK (T9) 2.25 2.15 59.88 3447.65 
VCLM-RE+NPK (T10) 2.20 2.16 65.77 3395.80 
VCPC-PL+NPK (T11) 2.17 2.11 61.85 3435.91 
VCPC-PT+NPK (T12) 2.14 2.14 61.85 3423.19 
VCPC-RE+NPK (T13) 2.25 2.20 57.92 3315.57 
C.D. (0.05) 1.16 0.92 49.47 522.95 
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difference was significant at 5% level over the control 
(Table 4). LAI of 2.1 cm2, total chlorophyll content of the 
leaves of 2 mg g-1 of fresh tissue, number of primary bran-
ches of 53 branches plant-1 and total DMP of 31301 g plant-1 
were the lowest values recorded on the 180th DAS in the 
treatments T1, T1, T4 and T1, respectively than in the other 
experimental treatments and the difference in these para-
meters between treatments was not significant at 5% level 
except in T0. The treatments in vermicompost application, 
i.e. T1 to T6 did not show significant difference in these 
parameters from the chemical fertilizer application and also 
from the application of vermicompost + chemical fertilizer. 

The first flower appearance was noticed on the 84th day 
after sowing in the control plot and the difference in the 
first flower appearance was significantly higher (P<0.05) 
than in exclusive vermicompost application, chemical ferti-
lizer application and vermicompost + chemical fertilizer ap-
plication (Table 5). The day of first flower appearance did 
not differ significantly (P>0.05) among the vermicompost 
application (T1-T6), chemical fertilizer application (T7) and 
vermicompost + chemical fertilizer application (T8-T13). 
The length per fruit, dry weight of the fruit and dry weight 
of 100 seeds were higher in the treatments T1 to T13 than in 
T0 (control) and the differences in these parameters between 
T1-T13 and T0 were significant at 5% level. These parame-
ters did not differ at P<0.05, within the treatments T1 to T13. 

The available nutrient contents N, P and K in the soil 
showed an increase in the plots which received chemical 
fertilizer (T1) and the plots which received vermicompost + 
chemical fertilizer mixture (T8-T13) over the control (T0). 
The available N content in the plots which received chemi-
cal fertilizer was lower than that in the plots which received 
vermicompost, except T3. The available P content in the soil 

of the plots received chemical fertilizer (T7) was lower than 
the soil which received the vermicomposts of T1, T3, T4, T5 
and T6, but the difference in available P content within treat-
ments was not significant (Table 6). 

The nutrient uptake by the plants grown in T1 to T12 was 
higher than those in T0 and the difference in nutrient uptake 
between T1-T12 and T0 was statistically significant (P<0.01). 
The plots which received vermicompost + chemical fertili-
zer showed an increase in the uptake of nutrients over the 
plants which were grown in the plots which received chemi-
cal fertilizer (Table 6). However, the difference in the val-

Table 5 Effect of vermicompost, chemical fertilizer and combination of vermicompost +chemical fertilizer on day of first flowering, length of fruit, dry 
weight of fruit and weight of 100 seeds of L. purpureus. For abbreviations see legend of Table 2. 
Treatment Day of first flower 

appearance 
Fruit length  
(cm fruit -1) 

Dry weight  
(g fruit-1) 

Weight of 100 seeds 
(dry wt., g) 

Control (T0) 84.42 7.08 3.74 61.91 
VCLM-PL (T1) 68.72 9.05 5.03 70.98 
VCLM-PT (T2) 71.66 8.75 5.53 72.26 
VCLM-RE (T3) 73.63 9.44 5.73 69.69 
VCPC-PL (T4) 67.74 8.65 5.45 73.19 
VCPC-PT (T5) 69.70 8.95 5.18 73.73 
VCPC-RE (T6) 74.61 9.15 5.57 72.50 
NPK (T7) 73.13 8.85 5.66 74.49 
VCLM-PL+NPK (T8) 71.66 9.24 5.38 76.19 
VCLM-PT+NPK (T9) 69.69 8.95 5.29 72.97 
VCLM-RE+NPK (T10) 76.57 8.75 5.46 71.79 
VCPC-PL+NPK (T11) 73.63 8.46 5.20 74.29 
VCPC-PT+NPK (T12) 68.72 9.15 5.51 75.33 
VCPC-RE+NPK (T13) 71.66 9.01 5.32 72.50 
C.D. (0.05) 12.69 1.65 2.24 8.14 
 

Table 6 Effect of vermicompost, chemical fertilizer and combination of vermicompost + chemical fertilizer on the available nutrient content in the soil 
after crop harvest and nutrient uptake by L. purpureus. For abbreviations see legend of Table 2. 

Available nutrient content in soil (kg ha-1) Nutrient uptake by plants (kg ha-1) Treatment 
N P K N P K 

Control (T0) 204.68 20.62 87.86 64.30 8.78 32.02 
VCLM-PL (T1) 245.42 35.34 100.43 85.31 13.35 45.65 
VCLM-PT (T2) 250.33 32.40 95.03 80.71 12.66 43.68 
VCLM-RE (T3) 240.51 37.30 103.76 90.95 14.38 41.73 
VCPC-PL (T4) 263.09 40.25 98.76 85.85 13.73 47.78 
VCPC-PT (T5) 252.29 36.32 96.20 88.56 13.99 42.80 
VCPC-RE (T6) 255.23 33.38 101.50 91.84 12.87 44.64 
NPK (T7) 244.44 32.89 100.43 87.27 14.01 49.10 
VCLM-PL+NPK (T8) 258.18 46.14 116.43 96.79 14.38 52.67 
VCLM-PT+NPK (T9) 252.29 43.19 110.44 99.44 15.04 48.74 
VCLM-RE+NPK (T10) 260.14 39.27 107.20 103.37 14.74 51.58 
VCPC-PL +NPK (T11) 256.22 37.30 117.90 100.72 14.59 49.63 
VCPC-PT+NPK (T12) 251.31 49.08 112.60 102.68 15.02 50.92 
VCPC-RE +NPK (T13) 262.11 45.16 109.75 106.90 15.27 51.56 
C.D. (0.05) 43.25 33.95 36.26 69.21 75.63 32.64 

 

Table 7 Effect of vermicompost, chemical fertilizer and combination of 
vermicompost + chemical fertilizer on the yield of L. purpureus. For 
abbreviations see legend of Table 2. 

Fruit yield (fresh weight) Treatment 
g plant-1 Kg plot-1 Tonnes ha-1 

Control (T0) 1459.74 34.39 61.87 
VCLM-PL (T1) 2258.82 53.22 95.74 
VCLM-PT (T2) 2072.30 48.82 87.84 
VCLM-RE (T3) 2183.23 51.44 92.54 
VCPC-PL (T4) 2149.85 50.65 91.13 
VCPC-PT (T5) 2102.73 49.54 89.13 
VCPC-RE (T6) 2256.85 53.17 95.66 
NPK (T7) 2212.68 52.13 93.79 
VCLM-PL+NPK (T8) 2370.73 55.85 100.48 
VCLM-PT+NPK (T9) 2343.24 55.21 99.32 
VCLM-RE+NPK (T10) 2158.69 50.86 91.50 
VCPC-PL +NPK (T11) 2216.60 52.22 93.95 
VCPC-PT+NPK (T12) 2310.84 54.44 97.95 
VCPC-RE +NPK (T13) 2566.08 60.46 108.77 
C.D. (0.05) 1387.48 32.69 58.81 
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ues of nutrient uptake by plants was not significantly dif-
ferent (C.D. at 5%) between chemical fertilizer and vermi-
compost + chemical fertilizer application. The fruit yield 
was high in certain vermicompost + chemical fertilizer ap-
plied plots when compared to the plots which received che-
mical fertilizer, but the difference was not significant at 5% 
level (Table 7). The highest yield of 109 tonnes ha-1 was re-
corded in the treatment T13, i.e. 2.5 tonnes ha-1 vermicom-
post of R. exaltata + cow dung mixture produced using P. 
ceylanensis + ½ the recommended dose of chemical fertili-
zer. 
 
DISCUSSION 
 
The field trial has shown that vermicompost either alone or 
in combination with 50 percent of the recommended dose of 
chemical fertilizer is able to produce results constantly 
equal to an exclusive application of chemical fertilizer as 
observed through certain growth parameters (Tables 2-5). 
All these observations showed that vermicompost can form 
a replacement for chemical fertilizer, thereby reducing the 
cost of crop production, improving soil fertility (Table 6) 
and saving the environment from the ill-effects of chemical 
compounds. The nutrient uptake (NPK) by plants and fruit 
yield was higher with vermicompost application and equi-
valent to chemical fertilizer application. Similar results for 
A. hypogea and V. mungo were reported by Parthasarathi 
and Ranganathan (2001). 

Ghosh et al. (1999) observed that integration of vermin-
compost with inorganic fertilization tended to increase the 
yield of potato, rape seed, mulberry and marigold over that 
with traditional compost prepared from the same material. 
Bhattacharjee et al. (2001) reported that the increased yield 
was due to uptake of nutrients in paddy and the application 
of vermicompost reduced the dosage of NPK. Increased 
yield owing to the application of vermicompost along with 
chemical fertilizer might be due to increased uptake of nut-
rients. This may indicate that vermicompost reduces the 
loss of nutrients through leeching from the soil by changing 
the physico-chemical properties of the soil. Other factors, 
such as the presence of beneficial microorganisms or bio-
logically active plant growth influencing substances or phy-
tohormones released by beneficial microorganisms inclu-
ding humates in the vermicompost might be also involved 
(Krishnamoorthy and Vajranabhaiah 1986; Tomati et al. 
1990; Subler et al. 1998; Atiyeh et al. 2002b). Nitrogen en-
courages the vegetative growth and is a regulator that gov-
erns to a considerable degree of the uptake of phosphorus 
and potassium, which are important for seed production. 
Muscolo et al. (1999) reported that the effects of these sub-
stances on plant growth have been shown to be very similar 
to the effects of soil-applied plant growth regulators or hor-
mones. Vermicompost contains most nutrients in forms that 
are available for plants such as nitrates, phosphates, and ex-
changeable calcium and soluble potassium. Usually, the 
vermicompost contains most of the essential minerals. Ver-
micomposts are rich in microbial populations and diversity, 
particularly fungi, bacteria and actinomycetes (Edwards 
1998). 
 
CONCLUSION 
 
The good evidence produced through plant growth experi-
ments carried out in the present study shows that vermicom-
post can promote plant growth and retain major nutrients in 
soil. The study clearly indicates that the vermicompost in 
respect of organic wastes and earthworm species utilized 
had equal effects to that of chemical fertilizer alone or par-
tially substituted with vermicompost. The long-run effect of 
similar application trials are required to completely justify 
the improvement of soil fertility status. 
 
ACKNOWLEDGEMENTS 
 
The authorities of Gandhigram Rural University are thankfully 

acknowledged for granting permission to publish part of the Ph.D. 
thesis of Dr. N. Karmegam. 
 
REFERENCES 
 
Arancon NQ, Edwards CA, Bierman P, Welch C, Metzger JD (2004) Influ-

ences of vermicomposts on field strawberries: 1. Effects on growth and yields. 
Bioresource Technology 93, 145-153 

Arnon DJ (1949) Copper enzymes in isolated chloroplast polyphenol oxidase 
in Beta vulgaris. Plant Physiology 24, 1-15 

Atiyeh RM, Arancon NQ, Edwards CA, Metzger JD (2002a) Incorporation 
of earthworm-processed organic wastes into greenhouse container media for 
production of marigolds. Bioresource Technology 81, 103-108 

Atiyeh RM, Lee SS, Edwards CA, Arancon NQ, Metzger JD (2002b) The in-
fluence of humic acid derived from earthworm-processed organic wastes on 
plant growth. Bioresource Technology 84, 7-14 

Atiyeh RM, Edwards CA, Subler S, Metzger JD (2001) Pig manure as a 
component of a horticultural bedding plant medium: effects on physiochemi-
cal properties and plant growth. Bioresource Technology 78, 11-20 

Atiyeh RM, Arancon NQ, Edwards CA, Metzger JD (2000) Influence of 
earthworm-processed pig manure on the growth and yield of greenhouse 
tomatoes. Bioresource Technology 75, 175-180 

Bhattacharjee G, Chaudhuri PS, Datta M (2001) Response of paddy (var. 
TRC-87-251) crop on amendment of the field with different levels of vermin-
compost. Asian Journal of Microbiology, Biotechnology and Environmental 
Sciences 3, 191-196 

Chang EH, Chung RS, Tsai YH (2007) Effect of different application rates of 
organic fertilizer on soil enzyme activity and microbial population. Soil Sci-
ence and Plant Nutrition 53, 132-140 

Clarke WP, Taylor M, Cossins R (2007) Evaluation by respirometry of the 
loading capacity of a high rate vermicompost bed for treating sewage sludge. 
Bioresource Technology 98, 2611-2618 

Edwards CA (1998) The use of earthworms in the breakdown and management 
of organic wastes. In: Earthworm Ecology, CRC Press LLC, Boca Raton, Fl, 
pp 327-354 

Garg VK, Kaushik P (2005) Vermistabilization of textile mill sludge spiked 
with poultry droppings by an epigeic earthworm Eisenia foetida. Bioresource 
Technology 96, 1063-1071 

Ghosh M, Chattopadhyay GN, Baral K (1999) Transformation of phosphorus 
during vermicomposting. Bioresource Technology 69, 149-154 

Jackson ML (1973) Soil Chemical Analysis, Prentice Hall of India Pvt. Ltd., 
New Delhi, India, 109 pp 

Karmegam N, John Paul JA, Thilagavathy Daniel (2003) Vermicomposting 
potential of some earthworm species of South India. In: Kumar A (Ed) Envi-
ronmental Challenges of 21st Century, APH Publishing Corporation, New 
Delhi, India, pp 599-611 

Krishnamoorthy RV, Vajranabhiah SN (1986) Biological activity of earth-
worm casts: an assessment of plant growth promoter levels in casts. Proceed-
ings of Indian Academy of Sciences (Animal Science) 95, 341-351 

Kurien J, Ramasamy EV (2006) Vermicomposting of taro (Colocasia esculen-
ta) with two epigeic earthworm species. Bioresource Technology 97, 1324-
1328 

Marsh L, Subler S, Mishra S, Marini M (2005) Suitability of aquaculture ef-
fluent solids mixed with cardboard as a feedstock for vermicomposting. Bio-
resource Technology 96, 413-418 

Muscolo A, Bovalo F, Gionfriddo F, Nardi F (1999) Earthworm humic matter 
produces auxin-like effects on Daucus carota cell growth and nitrate metabo-
lism. Soil Biology and Biochemistry 31, 1303-1311 

Okur N, Kayikçio�lu HH, Okur B, Deliacak S (2008) Organic amendment 
based on tobacco waste compost and farmyard manure: Influence on soil bio-
logical properties and butter-head lettuce yield. Turkish Journal of Agricul-
ture and Forestry 32, 91-99 

Olsen SR, Cole CL, Watanable FS, Deaw DA (1954) Estimation of available 
phosphorus in soils by extraction with sodium bicarbonate. USDA Circular, 
939 pp 

Parthasarathi K, Ranganathan LS (2001) Supplementation of pressmud 
vermicasts with NPK enhances growth and yield in leguminous crops (Vigna 
mungo and Arachis hypogaea). Journal of Current Science 2, 35-41 

Piper CS (1966) Soil and Plant Analysis, Hans Publishers, Bombay, 401 pp 
Stanfold S, English L (1949) Use of flame photometer rapid soil tests of K and 

Ca. Agronomy Journal 41, 446-447 
Subbiah BV, Asija GH (1956) A rapid procedure for the estimation of available 

nitrogen in soils. Current Science 25, 25-26 
Subler S, Edwards CA, Metzer JD (1998) Comparing vermicompost and 

composts. Biocycle 39, 63-66 
Tognetti C, Mazzarino MJ, Laos F (2007) Improving the quality of municipal 

organic waste compost. Bioresource Technology 98, 1067-1076 
Tomati U, Galli E, Grapppelli A, Dihena G (1990) Effect of earthworm casts 

on protein synthesis in radish (Raphanus sativum) and lettuce (Lactuca 
sativa) seedlings. Biology and Fertility of Soils 9, 288-289 

Wang CM, Changa CM, Watson ME, Dick WA, Chen Y, Hoitink HAJ 
(2004) Maturity indices of composted dairy and pig manures. Soil Biology 
and Biochemistry 36, 767-776   

81


