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ABSTRACT
The experiment was conducted to evaluate the effect of vermicompost, farmyard
manure and urea on the soil fertility and growth and yield of the vegetable plant, Capsicum
annum. The soil samples were taken on 30 t h day and 60 t h day for soil analysis.

The

physical parameters like pH and electrical conductivity of the soil and the chemical
parameters of the soil like nitrogen, phosphorous and potassium content of the soil were
analyzed to assess the fertility of the soil. The g e r m i n a t i o n percentage, shoot l engt h ,
bud formation and flowering of the plants were recorded on 20th, 40th, 60th and 80th
days.There were significant influence of vermicompost on plant height were 21.14cm, on
germination percentage of 76.67%, Number of flowers per plant and were significantly
influenced by 16.23 respectively compared to control. The highest flowering and bud
formation of Capsicum annum was found in vermicompost treatment (T-1) followed by
farmyard manure (T-2), urea (T-3) and lowest was found in control.It concluded through
our study, application of vermicompost increased the vegetative growth and yield of
Capsicum annum .It is also suggested that vermicompost is more favourable for better yield
of Capsicum annum plant and maintenance of soil environment and it can be economically
and also environmentally suitable.
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1. Introduction
In today‘s era, heavy doses of chemical fertilizers and pesticides are being used
by the farmers to get a better yield of various field crops. These chemical fertilizers and
pesticides decreased soil fertility and caused health problems to the consumers. Due to
adverse effects of chemical fertilizers, interest has been stimulated feet were prepared for the
use of organic manures (Follet et al., 1981). Vermicompost is a nutrient-rich organic
fertilizer and soil conditioner in a form that is relatively easy for plants to absorb
(Coyne et al., 2008).
Vermicompost is made up primarily of C, H and O, and contains nutrients such as
NO3, PO4, Ca, K, Mg, S and micronutrients which exhibit similar effects on plant growth
and yield as inorganic fertilizers applied to soil (Singh et al., 2008). Edwards and Burrows
(1988) reported that vermicompost could promote early and vigorous growth of seedlings.
Vermicompost has found to effectively enhance the root formation, elongation of stem and
production of biomass, vegetables, and ornamental plants. Several studies have reported
that vermicompost can increase the growth and yield of some medicinal plants such as
basil (Anwar et al., 2001), garlic fennel and chamomile (Azizi et al., 2009).
Vermicopmpost had a positive effect on flower yield and essential oil of roman chamomile
(Darzi et al., 2007).
Vermi compost plays a major role in improving growth and yield of different field
crops, including vegetables, flowers and fruit crops. In a study involving a wide range of
vegetable and ornamental seedlings, result showed earlier and better germination in a
vermi compost compared with control (Edwards, 1998; Gutierrez- Miceli et al., 2007).
Kale and Bano (1988) in summer paddy revealed that the vegetable growth was
influenced by the application of vermicompost in a better way than chemical fertilizers.
While, the seed weight increased significantly with the application of vermicompost
over other treatments in sunflower.
The fresh and dry matter yields of cowpea (Vigna unguiculata) were higher when
soil was amended with vermicompost than with biodigested slurry ( Karmegam and
Daniel 2000). The fruits, flowers, and vegetables and other plant products grown
using vermicompost are

reported to

have

better

keeping quality.

The vermi

casting containing nutrients is rich manure for the plants (Golchin et al., 2006)
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In our present study, to improve the soil fertility by the addition of organic fertilizer – Vermi
compost, Farmyard manure and inorganic fertilizer – Urea and analysis of the physical
parameters and chemical parameters of the soil. Germination percentage ,Shoot length ,
Flowering and Bud formation of Capsicum annum was also observed.
2.Materials and methods
2.1. Experimental design:
The experiment was carried out to evaluate the effect of vermicompost on the
growth and yield of Capsicum annum .There were 4 treatments viz., control, vermicompost,
farmyard manure and urea. About Twelve pots were taken and each pot was filled with 5 kg
of red soil. The raw materials used for vermicompost were leaf litter. The earthworm
species used for vermicomposting was Lampito mauritii. On 1 st day,1/2kg of
vermicompost anf farmyard manure was added with 5kg of red soil. On 40 th day 1
kg and 80 th day 11/2kg of manure was added to the experiment 1 and 2.The
inorganic fertilizer,1gm,2gm and 3gm was added to experiment 3 respectively.
Control was maintained without treatment. (Tharmaraj et al., 2011).
The seeds of the Capsicum annum were counted and introduced into
the respective pots in the following pattern that is 10 seeds of Capsicum annum for each pot
respectively. Sufficient moisture was maintained by adding water regularly. The manure
was added once in 40 days and the experiment was carried out for 4 months. Three
replications were maintained for each treatment (Nagavallemma et al., 2004).During this
period, Physical and chemical parameters of the soil, Plant Growth, buds and flowering of
Capsicum annum was observed (Olaniyi and Ajibola 2008).
2.2.PHYSICAL PARAMETERS OF THE SOIL:
To determine soil physical and chemical properties, the soil samples were taken on
30th and 60th days after germination. Physical and chemical properties of soil were
determined according to Tyler et al. (1993) and Atiyeh et al. (1999).
a) pH of the soil :
20 gms of dried and powered soil was taken and weighed accurately and it was
transferred to a 100ml beaker to which 50ml distilled water was added. The beaker was
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stirred well. After 30 minutes the PH of the supernatant solution was measured by using
the PH meter (Tylers et al., 1993).
b) Electrical conductivity of the soil
To 20gms of soil in a beaker, 50 ml of distilled water was added and contents were
stirred

well.

The conductivity cell was immersed and the reading of t he

conductance was noted .It‘s expressed as milli m hos /cm or micro m hos/cm as a
large unit (Dewies and Freitas, 1977).
2.3. CHEMICAL PARAMETERS OF THE SOIL.
a) Estimation of available nitrogen in soil :(Alkaline permanganate
method)
To the 20g of soil in a distillation flask, 20 ml of distilled water was added. A
beaker containing 2ml of 2% boric acid with one or two drops of methyl red and
bromocresol green indicator was placed below delivery end, of the distillation unit.
Then 100ml of freshly prepared 0.32% Kmno4 solution and 100 ml of 2.5%NaoH
were added to the contents of the distillation flask, and the flask was tightly closed. The
contents were boiled. The distillate was collected in the standard acid until the distillation
was free from ammonia. It was indicated by the red litmus paper. The red litmus paper did
not change to blue after the distillation was over. Then the content of the beaker was
titrated against 0.02 N sulphuric acids until a pink colour was obtained. (Jadhav et al., 1997)
% of nitrogen = Titre value × 0.00028×100mg/kg.
b) Estimation of available phosphorous in soil- (Oslen method using NAHCO3).
To 5g soils, 25 ml of Oslen‘s reagent and about 1g of Dargo G60 activated
carbon were added and contents were kept in mechanical shaker for 30 minutes. Then it was
filtered through Whatman no.1 filter paper. 5ml filtrate was pipetted out to a 25 ml
volumetric flask and 5ml of molybdate reagent and 1ml of stannouschloride were added to
it. The volume was made up to 50 ml with distilled water. The absorbance was
measured immediately in 660nm (Zhang et al., 2002).
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c) Estimation of available potassium in soil - ( Flame Photometry method).
To 50mgs of soil in a polythene container 25 ml of ammonium acetate
extract was added. The contents were shaken for five minutes in mechanical shakers. The
oil suspension was filtered using whatman No.1 filter paper, the filtrate was collected
in a beaker. The potassium content in the filtrate was measured by using flame
photometer.
2.4. GROWTH AND YIELD OF CAPSICUM ANNUM:
a) Germination of Capsicum annum
The selected plant of Capsicum annum seeds variety were purchased from
local market at Tirunelveli and were used in this experiment. A total of 10 Capsicum
annum seeds with spacing of 3cm were sown at a depth of 3cm in each pot. Hence, a total
of 120 seeds were sown in a 12 pots of each treatment. Germination percentage was
determined in each of the three treatments were calculated on 10th, 15th, 20th and 25th
days (Rokesh Joshi et al., 2010).
No of seed germinated
% of germination =----------------------------- ×100
Total no of seeds
b) Growth and yield of Capsicum annum.
Various growth and yield parameters like average height of the plant,
average number of flowers, and yield, were recorded based on 10 plants randomly selected
from each pot once in three days from 3rd day to 4 months. The average shoot length was
calculated on 20th, 40th, 60th and 80th days calculated on the respective days. The
average plant height was recorded using scale. The number of flowering and bud
formation in plants were noticed (Narkhede et al., 2011).
Statistical methods -The e x p e r i m e n t data was expressed as Mean ±S.D. The mean
difference is significant of the p< 005 level.
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3. Results and discussion
The physical parameters of the soil analysis were P

H

and electrical

conductivity, and the chemical parameters of the soil like nitrogen content, phosphorous
content and potassium content were analyzed in control, as well as in experimental pots.
Control pots contain only red soil. The effect of vermicompost and inorganic fertilizers
application on the growth and yield of the Capsicum annum was studied.
3.1. Physical parameters of the soil.
a) pH of the soil and electrical conductivity of the soil.
The pH of the soil in control Treatment 1 (Vermicompost), Treatment 2
(farmyard manure) and Treatment 3 (Urea) for the plants was measured on 30th and 60th
H
days. The control showed a pH value of 8.20±0.1 and 8.43±0.11.In Treatment 1, the P
was noted as 8.30±0 and 8.67±0.05.In Treatment 2 the PH value were reported as,
8.27±0.05 and 8.50±0. In treatment 3, the PH value were reported as, 7.90±0.1 and
8.30±0.06 (Table 1). The ideal PH range for most agricultural soils and plant growth
is 5 to 8.5.In this present study, the P

H

range is between 7.90 to 8.67. The optimum

PH for plant growth was noted in Treatment 1 (Vermicompost).
Electrical conductivity of the soil was observed in control and Treatment 1 and 2 on the
30th and 60th days. In control, it was found to be 0.30±0.03 and 0.28±0.03. In Treatment
1, the value was 0.69±0.06 and 0.58±0.06. In Treatment 2, the value was 0.60±0.03 and
0.16±0.03. In Treatment 3, the value was 0.61±0.02 and 0.14±0.01 (Table 1). In the entire
medium taken for our study, vermicompost seems to be maintained the physical and
chemical parameter for the soil which is ideal for growth of the plant. It is understood that
electrical conductivity of the soil is means to determine the changes in soil moisture. The
fertility of the soil and growth of plants are greatly affected by increase in electrical
conductivity (Ayers and Haywards 1949). It is r e v e a l e d t h a t earth worm costing may
influence

the P H

of the medium favourable of the plant growth. The soil treated

with vermicompost has significantly more electrical conductivity (EC) and near neutral PH
(Tiwari et al., 1989).
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b) Chemical parameters of the soil.
Nitrogen, phosphorous and potassium content of the soil
The percentage of nitrogen values in control and Treatment 1, 2 and 3 were observed on
30th and 60th day of the study period. In control pot of Capsicum annum, the percentage of
nitrogen was reported as 59.67±26.88 and 66.00±9.07. In Treatment 1, the nitrogen value was
found to be 94.00±24.94 and 95.00±0.26.In Treatment 2, the value was 73.00±6.11 and
56.33±14.17. In Treatment 3, the nitrogen value was found to be 85.67±6.02 and 56.00±13.89
(Table 2).
The percentage of phosphorous value was observed in control, Treatment 1, 2 and
3 on 30th

and 60th days. In control pot of Capsicum annum, the percentage of

phosphorous value was observed as 18.00±4.16and 14.50±6.26. In Treatment 1, it was
noted as 78.00±15.46 and 70.00±14. In Treatment 2, the value was 66.67±13.89 and
60.00±47.22. In treatment 3, it was noted as 68.33±13.31 and 68.00±44.56.
The percentage value of potassium was measured on 30thand 60th

days in

control, Treatment 1, 2 and 3. In control the percentage value was 158.33±24.66 and
185±75.71 .In Treatment 1, it was 380.83±0 and 500±206.4.In Treatment 2, it was
found to be 236.67±0 and 500±55.07. In Treatment 3, it was 248.33±12.35 and
488±51.05 (Table 2).
The data represented in Table 2 reveals that the pot containing Vermi
compost have higher percentage of NPK values almost throughout the study period
of 60 days.
Ushakumari (1999) reported that treatment with enriched vermicompost was
superior to other treatments for the uptake of N, P, K, Ca and Mg by cowpea (Vigna
unguiculata L. Walp) and Mn in shoot tissues of red clover and cucumber. Soil analysis
was made after the vermicompost applications showed marked improvements in the overall
physical and chemical properties of the soil. Plant available Nitrogen, Phosphorus and
Potassium were higher in plots supplied with both vermicompost and NPK fertilizers
(Senthilkumar et al., 2004).
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3.2. EFFECT OF VERMICOMPOST ON GROWTH AND YIELD OF
CAPSICUM ANNUM
The average plant height, the percentage of germination and number of flowers and average
yield of Capsicum annum treated with organic and inorganic fertilizers application was
observed.
a) Germination o f Capsicum annum
The germination percentage was observed On 10th, 15th,20th
days, in

control

and treatment 1 , treatment 2

and 25th

and treatment 3. On 10th day, the

germination percentage of Capsicum annum in Control and experiment 1, 2 and 3, it
was noted as 0%, 6.6%,6.6%, and 6.6% respectively. On 15th day, it was noted as 0%,
13.2%, 10% and 10% respectively. On 20th day, it was noted as 10%, 50%, 42.9% and
40% respectively. On 25th day, the germination percentage of Capsicum annum in control
and experiment 1, 2 and 3, it was noted as 16.5%, 75.9%, 70% and 66%.
The present study stated that the germination percentage was higher in vermi
compost treatment when compared to Farmyard manure,urea and control. From the
above data, it is a clear
promote

evidence to

support that the

Vermicompost medium

and enhanced the germination process of the Capsicum annum. The

application of vermicompost gave higher germination of mung bean (Vigna radiata)
compared to the control. The growth and yield of mung bean was also significantly
higher with vermicompost application (Karmegam et al. 1999).
b) Shoot length of Capsicum annum
The plant height is the major important yield contributing parameter of all plants.
In

this present study in the shoot length of the Capsicum annum was, measured on 20th,

40th, 60th and 80th days in control and Treatment 1,Treatment 2 and Treatment 3.The
plant height

ranged

from 0.05±0.04cm recorded in

the control, 1.92±0.51cm,

1.55±0.39 cm and 1.44±0.34cm recorded in the treatment1,2 and 3 was observed on 20th
day. On

40thday, the shoot length

was

observed in control from 0.09±0.056 cm in

treatment 1, 6.42±2.45cm, treatment 2, 5.15±1.92 cm and treatment 3, 5.02±1.28 cm.On
th
60 day,

the plant height

was

observed

in

control 4.7±1.05, in

treatment 1,
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12.8±3.94 cm, treatment

2, 10.86 ±2.22 cm and treatment 3, 10.73±2.06 cm

respectively. On 80th day, the plant height was observed in control 8.3 ±2.08 cm, in
treatment 1, 21.14±5.84 cm, treatment 2, 19.04±3.87 cm and treatment 3, 18.12±3.14 cm.
(Table 4 ).
In this present study, application of vermicompost alone recorded higher shoot length,
over the control.Vermicompost applied at a rate of 25% improved stem length by 11 mm
and diameter by 40 mm in chili plants compared with the control plants (Atiyeh et
al.,2002). The amount of vermicompost had a significant effect on not only growth and
flowering of the Marigold plants, but also on the plant shoot and root biomass, plant height
and diameter of the flowers(Pritam etal.,2010).
C) Bud formation and flowering of Capsicum annum.
The
following

bud formation and flowering of
pattern

and

presented

in

the

Capsicum annum assessed in the

different

units

like

number of

flowering, number of bud formation in control, treatment 1 , treatment 2 and
treatment 3 are presented in Table 5.
The average number of buds was observed on 60th and 80th days in control and treatment
1, treatment 2 and treatment 3. On 60th

day, the average number of buds of

Capsicum annum in control and experiment 1, 2 and 3 it was noted as 1.02±2.15,
8.92±4.50, 2.85±3.18 and 1.62±1.84. On 80th

day, it was noted as 1.67±2.08,

14.23±16.13, 8.05±9.14 and 7.40±8.38.
The average number of flowers was observed on 60 th

and 80th

days in in all

experiments.On 60th day, the average number of flowers of Capsicum annum in control and
experiment 1, 2 and 3 like 1.05±2.77,1.25±2.14, 1.10±31.64 and 1.02±1.29 respectivly..
On 80th

day, the average number of flowers of Capsicum annum in control

and

experiment 1, 2 and 3, it was noted as 1.86±2.58, 16.23±18.25, 11.05±12.18 and
9.08±10.49. The results showed that the number of flowering and bud formation in
Capsicum annum was higher in vermicompost followed by Farmyard manure, urea and
control.
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Ansari and Ismail (2001) the application of chemical fertilizers over a period has
resulted in poor soil health, reduction in produce, and increase in incidences of pest and
disease and environmental pollution. In order to hope with these trenchant problems, the
vermin-technology has become the most suitable remedial device (Edwards and
Bohlen, 1998; Kumar, 2005).
Vermicompost improves soil physical structure, enriches soil with micro- organisms and
improves water holding capacity. It enhances germination, plant growth and crop yield.
In economic level the elimination of bio wastes from the waste stream reduces
contamination of other recyclables collected in a single bin (a common problem in
communities practicing single stream recycling). Creates low skill jobs at local level. Low
capital investment and relatively simple technologies make vermicomposting practical for
less-developed agricultural regions (Marha and Glenn 2000).
vermicompost

results

in

The

utilization of

several benefits to farmers, industries, environment

and

overall national economy.
TABLE: 1
Effect of vermicompost on physical parameters of the soil

P
H
D
ay
3
s
0
8.20±0.1
8.30±0
8.27±0.05
7.90±0.1

Treatments
Cont
rol
Vermicompost
(T1)
Farmyard
Treatments
manure(T2)
Urea (T3)

Electrical conductivity (dsm-1)
6
0
8.43±0.11

3
0
0.30±0.0

8.67±0.05
8.50±0
8.30±0.06

0.69±0.06
0.60±0.03
0.61±0.02

D
a
y
s

6
0
0.28±0.03
0.58±0.06
0.16±0.03
0.14±0.01

TABLE:2
Effect of vermicompost on the chemical parameters of the
soil

Treatments

Nitrog

Phospho

en

rus

D

D
(ppm)
ay
(pp
s
m)

ay
(pp
s
m)

Potassium
Days
(ppm)
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3

6

0
0
59.67±26.8 66.00±9.07

Control

6

3

3

0
0
0
18.00±4.16 14.50±6.26 158.33±24.6 185±75.71

8
Treatment

6

94.00±24.9 95.00±0.26 78.00±15.4

70.00±14

380.83±0 500±206.4

73.00±6.11 56.33±14.1 66.67±13.8 60.00±47.2

236.67±0 500±55.07

4

1
Treatme
nt 2
Treatment 3

60

6

7

9

2

85.67±6.02 56.00±13.89 68.33±13.3 68.00±44.5 248.33±12.3 488±51.05
1

6

5

The experiment data was expressed as Mean ±S.D. The mean difference is significant of
the p< 005 level.
Table 3
Effects of Vermi compost on the germination percentage of the Capsicum annum
Germination (%)
Treatments

Control
Vermi compost (T1)

Farmyard manure
(T2)
Urea (T3)

Days
10

15

20

25

0.00

0.00

10.00

16.67

6.67

13.33

50.00

76.67

6.67

10.00

43.33

70.00

6.67

10.00

40.00

66.67
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TABLE:
4
Effect of Vermicompost on the average shoot length (cm) of Capsicum annum
Shoot length(cm)
Days

Treatments
20th day

40th day

0.05±0.04

Control

60th day

80th day

0.09+0.56

4.71+1.05

8.3±2.08

6.42+2.45

12.8+3.94

21.14±5.84

Treatment 1

1.92±0.51

Treatment 2

1.55±0.39

5.15+1.92

10.86+2.22

19.04±3.87

1.44+0.34

5.02±1.28

10.73+2.06

18.12±3.14

Treatment 3

TABLE: 5
Effects of Vermi compost on the Bud formation of the Capsicum annum
Buds
Treatments

formation
th
60 day

Treatments
Control

th
80 day

day
1.02+2.15

1.67+2.08

Vermi compost (T1)

8.92+4.50

14.23+16.13

Farmyard manure (T2)

2.85+3.18

8.05+9.14
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1.62+1.84

Urea (T3)

7.40+8.38

TABLE 6
Effects of Vermicompost on the Flowering of the Capsicum annum
Flowers formation
Treatments

60th day

Control

Vermi compost (T1)
Farmyard
manure

80th day

1.05+2.77

1.86+2.58

1.25+2.14

16.23+18.25

1.10+1.64

11.05+12.18

(
T (T3)
Urea
1.02+1.29
9.08+10.49
The experiment
data
was
expressed
as
Mean
±S.D.
The
mean
difference
is significant of
2
the p< 005)level
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