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ABSTRACT
The aim of present study was to observed the growth, early flowering, maximum productivity
as well as minimum pest infestation of tomato crop. The foliar applications of combinations
of vermiwash obtained from animal dung and MSW with bio-pesticides neem (Azadiracta
indica) oil,aquous extract of leaf, bark and vermiwash alone caused significant growth, start
early flowering , enhance productivity as well as significant reduction (P>0.05) in pest
infestation of tomato crop. The highest growth of tomato (50.09±1.29 cm) and maximum
significant early flowring were observed after foliar application of mixture of vermiwash with
neem oil in ratio of (2:1) whereas, the maximum significant early flowering period obtained
after treatment of vermiwash of buffalo dung and MSW ( 2:1 ratio ) with neem oil. The
combinations of buffalo dung and MSW with neem oil in ratio 2:1 have also maximum
productivity (8.01 kg/m2) and minimum pest infestation of Helicoverpa armigera of tomato
crop. The foliar application of combinations of liquid biofertilizers with biopesticides is an
appropriate technology for sustainable agriculture.
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INTRODUCTION
Tomato (Solanum lycopersicum L.), is the
world’s most popular and widely cultivated
fruit vegetable. It is a warm season crop
and grows best in rich loamy soil. Tomatoes
are now eaten throughout the world (Singh
et al., 2005). Being widely consumed
vegetable fruit it is also known as
“Mediterranean diet” and is strongly
related with a reduced risk of chronic
degenerative diseases. (Agarwal and
Rao,2000; Rao and Agarawal,1998).
Tomato is a good source of antioxidants
and daily intake of it provide a significant
amount of these molecules. It is consumed
either fresh or as processed product such
as sauce, soup, canned tomato and, juice
ketchup. (Lenucci et al., 2006). Tomato
includes carotenoids such as β-carotene, a
precursor of vitamin A, and mainly
lycopene, which is largely responsible for
the red color of the fruit, vitamins such as
ascorbic acid and tocopherols, and
phenolic compounds such as flavonoids
and hydroxycinnamic acid derivatives.
(Borguini and Torres, 2009; Clinton, 1998;
Kotkov et al., 2009; Kotkov et al., 2011;
Moco et al., 2006; Vallverdú-Queralt et al.,
2011).Tomato fruit borer, Helicoverpa
armigera (Hubner) is a cosmopolitan,
highly polyphagous pest, distributed widely
in Indian subcontinent ( Fennimore, 1990).
Apart from tomato, H. armigera is reported
to infest cotton, maize, chickpea, pigeonpea, sorghum, sunflower, soyabean and
groundnut (Fitt, 1989). Females lay eggs on
flowering and fruiting bodies of crops
where voracious larval feeding leads
substantial economic loss (Reed and
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Pawar, 1982). Larvae affect almost all the
aerial parts of the tomato plant from the
early growth till to the fruit maturation
stage ( Lal et al.,1996, Tripathy et al.,1999).
Chaudhuri (2000) has reported very high
loss of tomato due to borer infestation.
The cotton bollworm is a highly
polyphagous species (Robinson, 2010).
Helicoverpa
armigera
(Lepidoptera:
Noctuidae) is geographically widespread
in Europe, Asia, Africa and Oceania
(Zalucki et al., 1986, Guo, 1997). Its larvae
have been reported in more than 60
species of cultivated and wild plants and
in around 67 host families, including
Asteraceae,
Fabaceae,
Malvaceae,
Poaceae and Solanaceae (Pogue, 2004).
Moreover, this herbivore can cause losses
to different economically important crops,
such as cotton, leguminous plants,
sorghum, maize, tomato, ornamental
plants and fruit trees (Garcia, 2006). H.
armigera larvae feed on leaves and stems,
although they prefer buds, inflorescences,
fruits and pods causing damage in the
vegetative and reproductive plant stages
(Reed, 1965; Wang and Li, 1984).Tomato
fruit worm, Helicoverpa armigera is major
threat to tomato crop causing significant
yield loss (Talekar et al., 2006). Worldwide
annual crop loss due to H. armigera alone
is approximately 5 billion US dollar (Sharma,
2001). In Pakistan, 32- 35% fruit infestation
by H. armigera was observed in tomato
(Latif et al., 1997), where as 53% fruit loss
was reported in Peshawar, Khyber
Pakhtunkhwa Province (Inayatullah, 2007).
Nath and Singh (2011) reported that the
vermicomposts singly and in combination
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with different biopesticides were used in
agricultural field to check the infestation of
nematode
(Pratylenchus
sp.)
and
measured the growth and yield of tomato
(Lycopersicon
esculentum)
crop.
Significant
reduction
of
nematode
population was observed in the soil after
mixing of combination of vermicompost
with neem oil (95%) and custard apple
leaves (83%). The combination of garlic
extract
with
different
vermicompost
caused 100% control of nematode
population. Vermicompost obtained from
animal dung and gram bran with neem oil
was also very effective against the
nematode (Pratylenchus sp.). Applications
of
vermicompost
with
biopesticide
increased the productivity of tomato crop
up to four times with respect to control. The
results clearly demonstrated that the use of
vermicompost with plant product is more
beneficial in organic farming. It is helpful to
compensate the deficiency of nutrients in
the soil as well as control of the harmful
nematodes.
MATERIALS AND METHODS
Collection of MSW and experiment set up
for vermicomposting:
Municipal solid wastes (sewage sludge)
and buffalo dung were collected from the
local municipality and farm house of
Gorakhpur city. Vermibeds were prepared
from municipal solid wastes and animal
dung in different ratio. For pretreatment,
exposed to the sunlight for 5 to 10 days to
remove the various harmful organisms and
noxious gases. After pretreatment, adult
earthworms Eisenia fetida were inoculated
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in each vermibed for vermicomposting.
The vermibed covered with jute packet
and moistened daily up to 40-50 days for
maintaining the moisture (50% to 60% RH).
After one week interval vermibed were
turned manually. The tea like granules,
brown color have been appeared on the
upper surface of each vermibed after 60
days(Nath et al., 2009).
Extraction of vermiwash:
Vermiwash were extracted from prepared
vermicompost by the help of vermiwash
collecting device. The apparatus is made
from plastic drum having capacity of five
liter and a tap at the bottom. The drum is
filled with broken bricks, about 3 cm
thickened which is followed by sand layer
of 2-3 cm thickness lastly filled by prepared
vermicompost
with
earthworms,
simultaneously one liter fresh water was
added in to the drum and after 24 hours a
container kept below the tap for the
collection of vermiwash (Nath et al., 2009).
Extraction of neem (Azadirachta indica A.
Juss.):
Neem leaves, bark and fruit were
collected from local area of Gorakhpur
U.P. India. Neem leaves and bark were
crushed in water. After preparation of
aqueous extract of leaf, bark, and oil were
mixed with vermiwash in ratio of 1:20. The
mixtures of vermiwash with bio- pesticide
were diluted with ten times water for
treatment (w/v). Prepared
vermiwash
with biopesticides sprayed on tomato crop
at interval of 10 days after plantation.
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Measurement of the growth, productivity of
Tomato and infestation of Leucinodes
orbonalis:
The 40 days old seedlings of Tomato
(Solanum lycopersicum L.) -- AZAD T - 2,
were
planted
in
agricultural
field.
Randomly selected six spots, each square
meter area were used for sowing the
crops. The growth (cm.) of plant was
measured by Auxanometer at the interval
of 10 days of plantation. The productivity
was measured as kg/m2 of tomato crop.
The different combinations of vermiwash
with neem biopesticides was sprayed over
the crops after each 10 days interval for
the measurement of growth whereas, at
the time of starting of flowering after each
10 days interval the different combinations
of vermiwash with biopesticides was
sprayed over the crops and control have
no treatment.
Statistical Analysis:
All experiments were replicated six times.
Significant variance (p<0.05) determined by
three way analysis of variance (ANOVA) was
applied in between different treatment and
different parameters (Sokal and Rohlf, 1973).

RESULTS
The combination of vermiwash obtained
from animal dung and MSW with biopesticides neem (Azadiracta indica) oil,
aquous extract of leaf, bark and
vermiwash
alone caused
significant
growth, start early flowering , enhance
productivity as well as significant reduction
(P>0.05) in pest infestation of tomato
crop.(Table 1-4 Fig.1-8). The highest growth
of tomato (50.09±1.29 cm) was observed in
foliar application of mixture of vermiwash
with neem oil in ratio of (2:1). The
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significant early flowering was observed in
all the treatments of vermiwash with
aqueous extract of neem plant parts. The
maximum significant early flowering period
of tomato was (90.90±1.03) days in
treatment of vermiwash of buffalo dung
and MSW ( 2:1 ratio ) with neem oil. The
significant increase in productivity of
tomato was observed in all the
combinations of vermiwash of buffalo
dung and municipal solid wastes singly and
in binary combination with neem- oil,
aqueous leaf and bark extract. The
combinations of buffalo dung and MSW
with neem oil have maximum productivity
of tomato (8.01 kg/m2) in comparison to all
the treatments. .(Table 1-4 Fig.1-8). The
significant reduction in infestation of H.
armigera
was
observed
in
foliar
application of all the combinations of
vermiwash with neem plant parts. The
minimum pest infestation of H. armigera
was obtained in vermiwash obtained from
combination of buffalo dung and MSW (2:1
ratio) with neem oil .(Table 1-4 Fig.1-8).
DISCUSSION
It is evident from result section that the use of
the combination of vermiwash obtained from
animal dung and MSW with biopesticidesneem (Azadiracta indica) oil, aquous extract
of leaf, bark and vermiwash alone caused
significant growth, start early flowering,
enhance productivity as well as significant
reduction in pest infestation of tomato crop.
Vermiwash of different animal dung and
municipal solid wastes have significant

amount of nitrogen, phosphorus, Ca++, K+
vitamins, enzyme, plant hormones etc.
which promotes the plant growth ( Suthar,
2008; Garg et al.,2003; Pathak and Ram,
2004 ). Krishnamoorthy and Vajranabhiah
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(1986) reported the microbial activity in
vermicomposts could result in production
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of significant quantity of plant growth

Table 1: Effect of different combination of vermiwash of combination of different animal dung with MSW on the growth, ,flowering and
productivity as well as per cent pest infestation of tomato (Solanum melogenum).
Combination

Ratio

Control
MSW
Cow dung
+MSW

----------

50days
12.75±0.48
14.77±0.59
17.03±6.95

70days
19.22±1.16
23.29±1.50
24.05±3.81

90days
29.22±1.16
33.09±1.50
34.05±3.81

106.77±0.74
105.57±0.73
103.47±2.80

110 days
55.84±1.54
45.28±0.87
34.52±3.60

120 days
68.33±0.86
54.29±0.81
29.13±2.11

130 days
80.29±0.72
66.27±1.03
25.01±1.09

1.12±0.40
1.41±0.43
3.05±1.40

1:1
1:2
2:1
---

19.05±0.85
21.01±0.57
23.02±0.58
20.55±0.62

26.01±1.04
28.03±0.84
30.02±0.79
25.05±0.90

36.01±1.04
38.03±0.84
40.02±0.79
35.05±0.90

100.47±0.66
101.57±0.78
102.78±0.76
100.11±1.37

28.83±0.81
30.67±1.07
32.55±0.83
31.05±0.79

23.19±0.84
25.17±0.88
27.14±0.77
24.05±0.76

19.05±1.19
21.04±0.82
23.04±1.16
19.05±1.19

3.67±0.56
4.11±0.76
4.75±0.65
3.16±0.64

1:1
1:2
2:1
---

22.37±0.60
24.03±0.98
26.01±0.91
17.33±0.61

28.01±0.84
30.12±0.83
34.45±1.16
21.52±0.81

38.01±0.84
40.12±0.83
44.45±1.16
31.52±0.81

99.05±0.80
101.01±1.00
98.02±0.81
104.85±0.96

27.25±0.94
29.01±1.07
26.82±0.85
35.81±1.05

21.02±0.78
23.01±0.79
20.11±0.76
30.52±0.83

16.07±0.97
17.06±1.19
15.02±1.32
25.09±1.01

3.92±0.66
4.77±0.73
5.01±0.67
2.75±0.69

1:1
1:2
2:1
----

19.47±0.66
20.52±0.67
22.19±1.07
19.02±0.87

23.57±0.78
25.61±0.69
27.13±0.82
23.05±0.88

33.57±0.78
35.61±0.69
37.13±0.82
33.05±0.88

102.81±0.73
103.78±0.77
101.87±0.79
102.57±0.86

33.33±0.97
31.59±0.78
36.49±0.87
33.21±0.98

28.78±0.78
26.71±0.81
31.82±0.87
28.57±0.68

23.11±0.96
21.29±0.86
26.31±0.82
24.39±0.94

3.55±0.80
4.03±0.78
4.19±0.77
3.09±0.89

1:1
20.07±1.04 25.01±0.70 35.01±0.70
1:2
22.01±0.94 27.03±0.67 37.03±0.67
2:1
23.09±1.49 29.52±0.89 39.52±0.89
Each value is the mean ± SE of six replicates
Three way ANOVA: Significant (P<0.05) within column and row.

100.29±0.70
99.19±0.64
101.43±0.62

31.11±0.87
29.17±0.57
27.65±0.71

26.59±0.80
24.29±0.88
22.77±0.69

22.12±0.65
20.18±1.16
18.85±0.64

3.68±0.90
4.09±0.92
4.39±0.65

Buffalo
dung+MSW

Goat
dung+MSW

Horse
dung+MSW

Growth(cm)

Flowering(days)

% Pest infestation

Productivity
(kg/m2)

Table 2: Effect of different combination of vermiwash of different animal dung with MSW and neem bark on the growth, ,flowering and productivity
as well as per cent pest infestation of tomato (Solanum melogenum).
Combination

Ratio

Control
MSW
Cow dung
+MSW

----------

50days
12.75±0.48
15.79±1.02
18.05±0.55

70days
19.22±1.16
24.31±1.44
25.07±1.03

90days
29.22±1.16
34.01±1.44
35.07±1.03

106.77±0.74
105.07±0.71
101.83±2.81

110 days
55.84±1.54
41.23±0.87
30.51±3.52

120 days
68.33±0.86
50.28±0.83
25.11±2.12

130 days
80.29±0.72
62.25±1.01
21.09±1.05

1.12±0.40
1.49±0.45
3.29±1.41

1:1
1:2
2:1
---

20.08±0.67
22.03±0.69
24.04±0.81
21.32±0.72

27.01±1.04
29.59±1.07
31.29±1.17
26.62±0.69

37.01±1.04
39.59±1.07
41.29±1.17
36.62±0.69

98.63±1.16
99.01±0.74
100.27±0.75
98.11±1.31

24.83±2.19
26.66±1.19
28.51±1.11
27.05±0.99

19.17±0.85
21.16±0.81
23.15±0.71
20.06±0.67

15.05±1.51
17.07±1.03
19.05±1.06
15.04±1.09

3.97±0.59
4.48±0.67
4.93±0.69
3.69±0.92

1:1
1:2
2:1
---

23.37±0.75
25.51±0.58
27.83±3.35
18.01±1.03

29.61±2.21
32.35±0.84
36.96±0.82
22.52±1.16

39.61±2.21
42.35±0.84
46.96±0.82
32.52±1.16

97.19±0.83
99.23±1.03
96.05±0.80
102.85±0.95

23.24±0.95
25.01±1.17
22.81±1.25
31.79±1.35

17.03±0.87
19.02±0.97
16.12±0.65
26.52±0.73

12.03±0.98
13.04±1.11
11.01±1.23
21.09±1.13

4.37±0.67
4.98±0.74
5.92±0.68
3.01±0.65

1:1
1:2
2:1
----

20.03±1.10
21.05±1.23
23.02±2.05
19.77±1.59

24.57±0.81
26.61±0.78
28.15±0.69
24.27±0.88

34.57±0.81
36.61±0.78
38.15±0.69
34.27±0.88

102.85±0.95
100.32±0.71
101.68±0.82
100.37±0.91

29.31±0.98
27.58±0.79
32.47±0.89
29.22±0.99

24.78±0.72
22.69±0.79
27.79±0.78
24.51±0.62

19.12±0.97
17.28±0.87
22.31±0.83
20.32±0.95

3.59±0.81
4.20±0.79
4.61±0.75
3.37±0.88

1:1
21.93±2.99 26.11±0.71 36.11±0.71
1:2
23.47±1.96 28.17±0.66 38.17±0.66
2:1
24.81±1.81 30.12±0.89 40.12±0.89
Each value is the mean ± SE of six replicates
Three way ANOVA: Significant (P<0.05) within column and row.

98.19±0.93
97.85±0.97
99.31±0.92

27.13±0.88
25.18±0.56
23.62±0.72

22.52±0.82
20.23±0.91
18.71±0.60

18.13±0.66
16.47±1.17
15.11±0.99

3.98±0.91
4.37±0.93
4.59±0.67

Buffalo
dung+MSW

Goat
dung+MSW

Horse
dung+MSW

Growth(cm)

Flowering(days)

% Pest infestation

Productivity
(kg/m2)
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Table 3: Effect of different combination of vermiwash of different animal dung with MSW and aqueous nextract of neem leaf on the growth,
flowering and productivity as well as per cent pest infestation of tomato (Solanum melogenum).
Combination

Ratio

Control
MSW
Cow dung
+MSW

----------

50days
12.75±0.48
16.75±0.55
19.07±0.95

70days
19.22±1.16
25.29±1.11
26.05±1.04

90days
29.22±1.16
35.02±1.11
36.09±1.04

106.77±0.74
103.69±0.73
99.83±1.81

110 days
55.84±1.54
36.23±3.61
25.51±0.82

120 days
68.33±0.86
45.28±2.11
20.11±0.83

130 days
80.29±0.72
56.25±1.10
16.09±1.16

1.12±0.40
1.78±1.81
3.72±0.96

1:1
1:2
2:1
---

21.09±0.85
23.11±0.57
25.08±0.59
22.91±0.62

28.01±1.14
30.07±0.79
32.39±0.91
27.71±0.85

38.01±1.14
40.07±0.79
37.39±0.91
37.71±0.85

96.88±0.66
97.89±0.76
98.91±0.77
96.19±1.31

19.83±1.07
21.66±0.83
23.51±0.81
22.05±0.95

14.17±1.05
16.17±0.82
18.15±0.77
16.09±0.82

11.05±0.84
13.06±1.17
17.37±1.21
11.01±1.20

4.81±0.92
5.32±0.98
5.91±0.68
4.03±0.72

1:1
1:2
2:1
---

22.49±0.61
26.23±0.92
29.89±0.93
19.09±0.74

30.18±0.83
33.07±1.03
38.39±1.11
23.03±0.80

40.18±0.83
43.07±1.03
48.39±1.11
43.03±0.80

95.12±0.82
97.11±0.89
94.01±0.65
100.44±1.02

18.24±1.09
20.14±0.88
17.19±1.06
26.79±0.99

13.25±0.59
12.13±1.01
10.01±0.81
20.52±0.89

8.02±1.23
9.05±0.97
6.02±1.13
17.09±1.31

5.09±0.97
6.17±0.59
7.01±0.77
3.34±0.92

1:1
1:2
2:1
----

21.09±0.72
22.25±1.21
24.09±1.29
20.49±1.81

25.11±0.87
27.09±0.79
28.08±0.86
25.16±0.88

35.11±0.87
37.09±0.79
38.08±0.86
35.16±0.88

98.41±0.88
99.48±0.69
97.52±0.75
98.37±0.74

24.32±0.96
22.55±0.97
28.47±0.88
25.45±0.85

22.78±0.83
18.61±0.86
24.71±0.87
20.45±1.19

15.11±1.04
13.21±0.99
19.13±0.87
16.21±0.96

3.93±0.54
4.68±0.59
5.03±0.53
3.67±0.57

1:1
22.37±1.91 27.17±0.71 37.17±0.71
1:2
24.06±1.86 29.08±0.77 39.08±0.77
2:1
26.73±1.59 31.01±0.91 41.01±0.91
Each value is the mean ± SE of six replicates
Three way ANOVA: Significant (P<0.05) within column and row.

96.78±0.78
95.86±0.83
97.33±0.99

23.47±0.74
21.24±0.75
19.62±0.76

18.47±0.49
17.21±0.64
15.62±0.66

14.11±1.15
12.09±0.63
10.11±0.67

4.33±0.53
4.57±0.58
4.88±0.57

Buffalo
dung+MSW

Goat
dung+MSW

Horse
dung+MSW

Growth(cm)

Flowering(days)

% Pest infestation

Productivity
(kg/m2)

Table 4: Effect of different combination of vermiwash of different animal dung with MSW and neem oil on the growth, ,flowering and productivity as
well as per cent pest infestation of tomato (Solanum melogenum).
Combination

Ratio

Control
MSW
Cow dung
+MSW

----------

50days
12.75±0.48
17.87±0.59
20.07±1.91

70days
19.22±1.16
26.41±1.13
27.05±1.16

90days
29.22±1.16
36.01±1.13
37.05±1.16

106.77±0.74
102.69±0.72
97.81±1.82

110 days
55.84±1.54
41.23±0.87
30.51±3.52

120 days
68.33±0.86
50.28±0.83
25.11±2.12

130 days
80.29±0.72
62.25±1.01
21.09±1.05

1.12±0.40
1.87±0.46
3.72±1.42

1:1
1:2
2:1
---

22.09±0.86
24.13±0.57
26.08±0.97
23.71±1.11

29.01±1.17
31.02±1.44
33.01±1.16
28.23±1.22

39.01±1.17
41.02±1.44
43.01±1.16
38.23±1.22

93.93±1.19
95.89±1.17
96.87±1.25
94.72±1.33

24.83±2.19
26.66±1.19
28.51±1.11
27.05±0.99

19.17±0.85
21.16±0.81
23.15±0.71
20.06±0.67

15.05±1.51
17.07±1.03
19.05±1.06
15.04±1.09

4.81±0.61
5.32±0.68
5.91±0.71
4.83±0.76

1:1
1:2
2:1
---

25.61±1.35
27.63±1.23
31.39±1.07
20.11±1.19

31.22±1.26
35.23±1.27
40.09±1.29
24.03±1.31

41.22±1.26
45.23±1.27
50.09±1.29
34.03±1.31

93.50±1.31
92.02±0.84
90.90±1.03
98.88±0.81

23.24±0.95
25.01±1.17
22.81±1.25
31.79±1.35

17.03±0.87
19.02±0.97
16.12±0.65
26.52±0.73

12.03±0.98
13.04±1.11
11.01±1.23
21.09±1.13

5.89±0.68
6.77±0.75
8.01±0.69
3.61±0.65

1:1
1:2
2:1
----

22.11±0.65
24.25±0.78
26.09±0.75
21.41±1.91

26.12±1.33
28.08±1.31
30.08±1.15
26.19±1.06

36.12±1.33
38.08±1.31
40.01±1.15
36.19±1.06

96.96±0.96
97.97±0.99
95.85±0.97
96.62±0.98

29.31±0.98
27.58±0.79
32.47±0.89
29.22±0.99

24.78±0.72
22.69±0.79
27.79±0.78
24.51±0.62

19.12±0.97
17.28±0.87
22.31±0.83
20.32±0.95

4.43±0.81
4.89±0.79
5.42±0.75
4.02±0.88

1:1
23.23±1.09 28.17±0.88 38.17±0.88
1:2
25.08±1.10 30.05±0.89 40.09±0.89
2:1
27.73±1.18 33.02±0.93 43.02±0.93
Each value is the mean ± SE of six replicates
Three way ANOVA: Significant (P<0.05) within column and row.

93.85±0.92
92.39±0.87
94.77±0.89

27.13±0.88
25.18±0.56
23.62±0.72

22.52±0.82
20.23±0.91
18.71±0.60

18.13±0.66
16.47±1.17
15.11±0.99

4.85±0.91
5.23±0.93
5.62±0.69

Buffalo
dung+MSW

Goat
dung+MSW

Horse
dung+MSW

Growth(cm)

Flowering(days)

% Pest infestation

Productivity
(kg/m2)
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Table 5.
1,2,3,4.
Source of
variation
Components

Between 6
treatment
Between 4
animal
Between 4
pesticides
Residual
variation
Total
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Summary of computation of analysis of variance (ANOVA) of the data of table
Productivity (kg/m2)

Flowering (Days)
D.F.

S.S.

Variance(2)

Fvalue

P

D.F.

S.S.

Variance(
2)

5

78611.9

15722.4

8.28

0.05

5

336.45

3

79427.4

26475.8

13.9

0.05

3

3

289.40

96.49

3.05

0.05

84

159482.1

1898.59

95

1732.20

% Pest infestation
P

D.F.

S.S.

Variance
(2)

Fvalue

P

67.29

Fvalu
e
7.92

0.05

5

2200.85

4400.77

12.7

0.05

119.44

39.41

4.68

0.05

3

17647

5882.33

17.0

0.05

3

162.65

54.21

6.38

0.05

3

1945.52

648.50

1.9

0.05

84

713.43

8.49

84

29078.75

346.17

95

1331.98

95

70674.91

Fig 1: Effect of vermiwash of combinations of animal dung and MSW with biopesticides on
growth of tomato plant at 30 days NB= Neem bark, NL=Neem leaf, NO= Neem oil,
MSW=Municipal solid wastes, CD=Cow dung, BD=Buffalo dung, GD=Goat dung.
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Fig 2: - Effect of vermiwash of combinations of animal dung and MSW with biopesticides on
growth of tomato plant at 40 days. NB= Neem bark, NL=Neem leaf, NO= Neem oil,
MSW=Municipal solid wastes, CD=Cow dung, BD=Buffalo dung, GD=Goat dung.

Fig 3: Effect of vermiwash of combinations of animal dung and MSW with biopesticides on
growth of tomato plant at 50 days. NB= Neem bark, NL=Neem leaf, NO= Neem oil,
MSW=Municipal solid wastes, CD=Cow dung, BD=Buffalo dung, GD=Goat dung.
.
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Fig 4: Effect of vermiwash of combinations of animal dung and MSW with biopesticides on
flowering of tomato plant. NB= Neem bark, NL=Neem leaf, NO= Neem oil, MSW=Municipal
solid wastes, CD=Cow dung, BD=Buffalo dung, GD=Goat dung.

Fig 5: Effect of vermiwash of combinations of animal dung and MSW with biopesticides on
productivity of tomato plant. NB= Neem bark, NL=Neem leaf, NO= Neem oil, MSW=Municipal
solid wastes, CD=Cow dung, BD=Buffalo dung, GD=Goat dung .
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Fig 6: Effect of vermiwash of combinations of animal dung and MSW with biopesticides on
productivity of tomato plant at 110 days.NB= Neem bark, NL=Neem leaf, NO= Neem oil,
MSW=Municipal solid wastes, CD=Cow dung, BD=Buffalo dung, GD=Goat dung .

Fig 7: Effect of vermiwash of combinations of animal dung and MSW with biopesticides on
productivity of tomato plant at 120 days. NB= Neem bark, NL=Neem leaf, NO= Neem oil,
MSW=Municipal solid wastes, CD=Cow dung, BD=Buffalo dung, GD=Goat dung.
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Fig 8: Effect of vermiwash of combinations of animal dung and MSW with biopesticides on
productivity of tomato plant at 130 days..NB= Neem bark, NL=Neem leaf, NO= Neem oil,
MSW=Municipal solid wastes, CD=Cow dung, BD=Buffalo dung, GD=Goat dung.
regulators such as IAA, gibberellins,
cytokinins, by microorganisms. Large
amount of humic acid were produced
during vermicomposting and these had
been reported to have positive effects on
plant growth (Chen et al., 1990; Atiyeh et
al.,2002; Manivannan, 2004; Ramamoorthy,
2004) Vermicomposts had been shown to
influence the growth and productivity of a
variety of plants, cereals and legumes(Rao
et al.,2005,Chan et al.,1988) vegetable
(Atiyeh
et
al.,1999;
Atiyeh
et
al.,2001;Edwards et al.,1988) Nath and
Singh (2009) observed that the treatment
of vermiwash shows significant increase in
growth, productivity and decreased
flowering period.
The highest growth of tomato
(50.09±1.29 cm) was observed in foliar
application of mixture of vermiwash
buffalo dung and municipal solid wastes

with neem oil because the vermiwash of
buffalo dung and municipal solid wastes
contain higher amount of potassium (K)
than sodium (Na). Potassium, as one of the
essential macro-nutrients, which enhance
the
better plant growth (Bumb and
Hammond, 2005).Vermicompost of these
combinations are the rich source of
enzymes, vitamins plant growth hormones
such as IAA, Gibbereline, Cytokinine along
with micro and macro nutrients. The use of
combination
of
vermiwash
with
biopesticides protect the plant to the
pathogens and help in better growth of
tomato plant( Nath and Singh, 2011; Mishra
et al., 2014). Vermiwash of different animal
dung with municipal solid wastes have
significant
amount
of
nitrogen,
phosphorous, calcium, potassium, vitamins,
enzymes and plant hormones (Astaraei
and Ivani, 2008). The foliar spray vermiwash
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of
municipal
solid
wastes
causes
persistence of water droplet on the leaves
surface
which
promotes
the
leaf
succulency,
increase
photosynthetic
activity, internodes growth, improved plant
physiology and ultimately increase the
yield and quality of plant (Astaraei and
Ivani, 2008; Gamaley et al., 2006).
Sundararasu
and
Jeyasankar
(2014)
reported that the yield of brinjal in
response to vermiwash was highly
significant in experimental plots which may
be due to increased availability of more
exchangeable nutrients in the soil by the
application
of
vermiwash.
Similarly,
Muscolo et al., (1999) also found an auxinlike effect of earthworm worked to
increase humic substances for cell growth
and nitrogen metabolism in Daucus
carota.
The significant early flowering was
observed in all the treatments of
vermiwash of buffalo dung and municipal
solid wastes with aqueous extract of neem
plant parts. Early starting of flowering and
prolonged flowering period may be due to
the presence of increased amount of
nitrogen,
phosphorus,
calcium
and
potassium, as well as growth hormone,
enzyme, vitamins in different vermiwash (
Nath and Singh,2011 ). Vermicompost and
its extract have consistently improve the
early starting flowering period much more
than could be possible from more
conversion of mineral nutrients in to more
plant available forms (Atiyeh et al.,
1999,2000,2001,2002).
It
has
been
suggested that the dramatic increase in
microbial in organic matter by earthworms
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could result production of significant
quantities of plant growth regulators such
as indol acetic acid,(IAA) gibberellins and
cytokinines and hormone like activity in the
vermicompost. The highly significant
concentration of TKN and TP stimulate the
starting of early flowering period of wheat
(Muscolo et al., 1999; Atiyeh et al., 2002). It
may be possible that the growth hormones
(gibberellins) present in significant amount
started the early flowering period of the
plant. Marschner (1995) reported that K+
accelerates the osmotic potential of
phloem and volume flow rate. Edwards et
al., (2004) reported that the hormones
produced by high microbial activity in
vermicompost present in vermiwash are
very effective in growth and flowering of
plants., the hormones auxins, promotes the
plant growth and gibberellins stimulate the
early flowering in long photo period plant
(Edwards et al., 2004). Gomathy et al.,
(2008), reported that the phosphorus is one
of the major essential nutrients for
biological growth and development. Many
soil microorganism are able to solubilize the
unavailable forms of calcium bound P
through their metabolic activities. Extract
of vermicompost had been shown to
induce the flowering of plants (Edwards
and Burrows, 1988; Atiyeh et al., 2000).
Rao (2005) reported that foliar spray
initiate flowering and long lasting the
inflorescence of Anthurium due to
presence of K+, Ca++, Mn++ hormones,
enzyme, vitamins plant growth promoting
substances. Increase NKP fertilizer rate
increase
inflorescences
of
flower,
productivity and decreased abscission of
flower. The increase nitrogen level had
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significantly prolonged flowering period in
brinjal (Satpal and Saimbhi, 2003; Anburani
et al., 2003). Nitrogen and sulphur are
important
components
that
have
significantly increase the plant growth,
flowering and yield of grains (Farahbakhsh
et al., 2006).
The maximum significant early
flowering
period
of
tomato
was
(90.90±1.03)
days
in
treatment
of
vermiwash of buffalo dung and MSW (2:1
ratio) with neem oil. There was significant
reduction in flowering period of cauliflower
in all the combination of vermi composts of
different animal and agro wastes with
neem oil/garlic/custard apple extract with
respect to control. The combination of
vermicompost with biopesticide caused
early flowering of cauliflower plants,
possibly due to the presence of TKN, TP in
the vermicompost which stimulate the
early flowering of crop (Atiyeh et al., 2002 ;
Nath et al.,2009). The rich amount of TKN
and TP stimulate the early flowering period
of Daucus carota and tomato (Satpal and
Saimbhi, 2003; Anburani et al., 2003)
The
significant
increase
in
productivity of tomato was observed in all
the combinations of vermiwash of buffalo
dung and municipal solid wastes singly and
in binary combination with neem- oil,
aqueous leaf and bark extract. The
combinations of buffalo dung MSW with
neem oil have maximum productivity of
tomato (8.01 kg/m2) in comparison to all
the treatments. Large amount of humic
acids
was
produced
during
vermicomposting (Gupta, 2005; Albanell et
al., 1988) and, humic acid extracted from
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vermicompost of cattle, food and paper
wastes were applied to young marigold,
pepper, and strawberry plant increases the
fruit growth and number of fruits of
strawberries (Ramamoorthy, 2004; Canellas
et al., 2000; Atiyeh et al., 2002). Darzi et al.,
(2012) reported that the application of
vermicompost and phosphate solubilizing
bacterium on Anise (Pimpinella anisum L.)
causes expression of good morphological
character better seed yield of Anise. The
presence of significant amount of
enzymes, hormones and vitamins were
responsible for better results. The significant
productivity
of
spinach
(Spiracia
oleracea), onion (Allium sepa) and potato
(Solanum tnburosum) obtained by the use
of foliar spray of vermiwash, indicate the
better growth of plants and higher yield by
slow release of nutrients. Gibberellins,
auxine increase the bio availability of
nitrogen,
phosphorus
and
more
exchangeable nutrients by the organic
inputs ( Tiwari, 1989; Lalitha et al., 2000 ).
The foliar spray of K+ plays an
important role in translocation and
synthesis of carbohydrate and protein
(Tisdale
and
Nelson,
1976;
Venkatarayappa et al., 1969). Application
of worm casts enhance nutrient uptake by
plants, stimulate plant root initiation,
increase root biomass, enhance plant
growth, increase crop yield, plant
productivity, and also increase protein
synthesis in plants. Increased growth and
yield have been reported in a variety of
plant (Atiyeh et al., 2001, 2000).
Supplementation of NPK with presumed
vermicast enhanced the yield in black
gram (Vigna mango) and groundnut
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(Arachis hypogea) (Parthasarathi and
Rangnathan,
2002).Selective
use
of
organic amendments like vermin wash has
significantly promotes the soil conditioning
value and varying degrees of influence on
soil property (Ansari, 2007, 2008). The
organic foliar spray is better because of
more persistence of organic droplets on
leaf surface and more uptake of nutrient
and ensure the adequate nutriments
supply (Mangle, 2002; Neri et al., 2002).
Gamaley et al., (2006) reported that foliar
applications of vermiwash have promoted
the plant physiology that ultimately caused
higher yield and quality of crops.
The combinations of buffalo dung
and MSW with neem oil have maximum
productivity of tomato (8.01 kg/m 2) in
comparison to all the treatments. Presence
of essential nutrients in vermi compost
increased the metabolic activity of plant
as well as garlic extract check the
nematodes infestation in cauliflower
(Mangle, 2002; Talarposhti and Kambouzia,
2007). Reduction of plant parasitic
nematodes directly affects the productivity
of crops (Akhtar and Mahamood, 2004;
Musabyimana and Saxena, 2008).The
significant reduction in infestation H.
armigera
was
observed
in
foliar
application of all the combinations of
vermiwash with neem plant parts. There is
minimum pest infestation of H. armigera
was obtained in combination of vermiwash
of buffalo dung and MSW with neem oil in
ratio of 2:1. Mishra et al., (2014) reported
that the foliar spray of water extract of
single and binary combinations of
vermiwash with biopesticides control the
infestation of the Lucinodes orbanalis and
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increases the crop productivity. Significant
decrease
in
Lucinodes
orbanalis
population was observed after foliar spray
of vermiwash with neem oil followed by
aqueous garlic and Annona leaf extract.
The combination of neem oil with
vermiwash caused complete removal of
the Lucinodes orbanalis infestation. Neem
extract obtained from different plant part
have bio-active compound Azadirachtin,
a limnoid (Tri-terpenoid) which is potent
anti-feedant ,growth regulator, antifungal,
bactericidal, antiviral effect in animals
(Wondafrash, 2012; Champagne, 1992).
Chitra et al., (1993) observed 69.55%
control of L. orbonalis after spraying of
0.10% leaf extract of Azadirachta indica.
Esakkiammal et al., (2015) reported that
the combination of vermi compost and
vermi wash of organic wastes have
significant growth and yield of Dolichous
lablab.
CONCLUSION
It is evident from the present study
that
vermiwash
with
pesticide
for
management of Helicoverpa armigera
population in tomato plant. Combination
of buffalo dung and MSW with neem oil is
very effective combination for growth,
productivity and early flowering of tomato
plant. It is also clear that foliar spray of
vermiwash provides all the necessary
nutrients to the plants which are required
for growth, early flowering and enhanced
productivity. The bio-pesticide are more
effective against Helicoverpa armigera
without contamination of fruit. So it is best
alternative of chemical fertilizer and
pesticide for management of Helicoverpa
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armigera. These by products are easily
preparable, less expensive and ecofriendly.
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