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ABSTRACT

Lucinoides orbonalis is a serious pest of brinjdlieh caused 70-80% economic loss productivityfin
eastern Uttar Pradesh . The foliar application ofixture of combination of vermiwash obtaingd
from animal dung and municipal solid wastes (MSMih biopesticides (neem leaf, bark and qjl)
have significant increase in early flowering, grbwand productivity as well as reduction in pest
infestation of brinjal. The combination of vermimasf buffalo dung and MSW (2:1 ratio) with ne

oil is a best combination for better growth, edittywing and productivity as well as pest infestati
reduction. The use of vermiwash with biopesticides alternative of chemical fertilizers a
synthetic pesticides because it is eco-friendly lamsh for farmers.

Key words. Animal and municipal solid wastes (MSW), Vermiwasio-pesticide, Leucinode
orbonalis , Brinjal productivity, Pest Infestation.

INTRODUCTION
Brinjal (Solanum melogenyns one of the important Solanaceous vegetablévatgd in the warm areas
of Far East, being grown extensively in India, Badgsh, Pakistan, China and the PhilippifieBhe
crop is grown during the monsoon period where thEplement irrigation is available. Eggplant is well
adapted to high rainfall, high temperatures, arahieng the few vegetables capable of high yieldsin
wet environmenté. Brinjal fruit contains nutrients such as dietfiber, folate, ascorbic acid, vitamin K,
niacin, vitamin B, pantothenic acid, potassium, iron, magnesium,gaaese and phosphorus. It is low in
calories and fats, contains mostly water, someeprpfiber and carbohydrates. It is a good souifce o
minerals and vitamins and is rich in total watelubte sugars, free reducing sugars, amide proteins
among other nutrierfts
Leucinodes orbonaligPyraustidae: Lepidoptera) monophagous insect gedt commonly known as
shoot /fruit borer and most serious pest of briajadl causes yield loss up to 60-70%. The infestatio
starts during early stage of the crop and contitiuesighout the fruiting stage. Initially the laevattacks
the shoots result in drooping of shoots and deadthkater stages, the larvae starts to feed omeflo
buds and fruits but it prefer more on fruits, théestation during fruit set causes shedding of buds/ae
bore the fruits and holes are sealed -with exaethmake them unfit for consumptfén
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The adult moths are white in colour with brownigl marking on the fore wing and it lays an aveafge
250 eggs singly on the tender shoots, flowers aveldping buds. Larvae are pinkish in colour arly fu
developed with prominent head capsule with spaass lon their body. Pest is active throughout thary
but more during monsoon. The pupation takes pladhe plant debris with brownish cocoon. The egg,
larval and pupal period is 3-5, 15 and 7 days retspsy and it varies with seasofi. Upon hatching, the
larva starts boring near the growing point or itfie flower buds or fruits. During the early vegiat
phase of the crop growth, it feeds on the tendeotsh Soon after boring into the shoots and frits,
larva seals the entry hole with excreta. The lamvaels inside the shoot and feeds on the innetlent

It also fills the feeding tunnels with excreta. §hiesult in wilting of young shoots .In addition, i
produces new shoots, delaying crop maturity. Dutigearly reproductive phase, the larva occadipnal
may feed on flower buds and flowers. However, éf@rs to feed on the fruit rather than other pfaarts
during the fruiting stage of the crop. Damagedtfaxhibits boreholes on the surface, which oftem ar
sealed with excreta. The larva feeding inside thé €reates tunnels filled with frass and fecdhtsl
Hence, the fruit becomes unfit for marketing andstonptiof******°, The use of synthetic pesticides
against insect pests increased the cost of pramueti farmer level and increase the environmentdl a
health hazards at consumer level. Chemical festdizand pesticide have been altered not only the so
quality but also changed the physico-chemical matas well as contaminated the frtfit& The
pesticides of chemical origin have also affect tfigersity of non-target organism. The use of
biofertilizers with biopesticides is economic farrers and non- hazardous to human and animahhealt
as well as environmefit Neem is the most versatile, multifarious treeg@pics with immense potential.

It possesses maximum useful non-wood products dteavark, flowers, fruits, seed, gum, oil and neem
cake) than any other tree spetidd Nimbidin has anti-inflammatory, antiarthritic, tgyretic,
hypoglycaemic, antigastric ulcer, spermicidal, famigal, antibacterial, diuretic whereas, nimbin has
spermicidal, nimbolide- ntibacterial, antifungattinalarial properties.

Animal dung, kitchen and agro-wastes as well asiciped solid wastes (MSW) creates serious problems
for society, caused environmental hazards and warib effects on human life and their domestic
animals, if their proper management and disposattipes are not availaBfé®? %8 The biological
wastes as well as municipal solid wastes (MSW) gaead in metropolitan cities are major problem for
the society in the absence of proper technologyeif managemerfts Vermicomposting with the help
of earthwormEisenia fetidais an appropriate technology for safe, hygienid emst effective disposal of
biological wastes and conversion in to good qualityfertilizers®. The epigeic earthworm species
Eisenia fetidas a suitable earthworm species for vermicompgstihich have short life cycle, small size
and high rate of conversion of organic wastes dbasereproductioff?*** The vermiwash is the liquid
extract of vermicompost and have various nutrienzymes, vitamins and plant growth hormdneghe
vermiwash of municipal solid wastes have also haghounts of organic matter, plant nutrients and
soluble salts which increase the soil nutrientamistare conterit*® Vermiwash with biopesticide is the
better option for the growth, productivity as wal control ofHelicoverpapopulation in gram plant.
Combination of buffalo dung + MSW with neem oil/i@rextract is very effective combination for
growth and productivity of gram plant.

Aim of the present study is to find out the poten€gombination of liquid biofertilizer with biopéside

on productivity of Brinjal and infestation dkucinodes orbonali§Pyraustidae: Lepidoptera).

MATERIALS AND METHODS
Collection of MSW and experiment set up for vermicaposting
Municipal solid wastes (MSW) and buffalo dung wexdlected from the local municipality and form
house of Gorakhpur city. Vermibeds were preparedhfmunicipal solid wastes with animal dung in
different ratio and exposed to the sunlight fon8L0 days to remove the various harmful organisnas a
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noxious gases. After pretreatment, adult earthwdEisenia fetidawere inoculated in each vermibed for
vermicomposting. The vermibed covered with jutekgfdcand moistened daily up to 40-50 days for
maintaining the moisture (50% to 60% RH). After evexk interval vermibed were turned manually. The
tea like granules, brown color have been appeaneithe upper surface of each vermibed after 60 days;
fresh vermicompost collected for extraction of vavash?®,

Extraction of vermiwash

Vermiwash were extracted from prepared vermicompggshe help of vermiwash collecting device. The
apparatus is made from plastic drum having capaditve liter and a tap at the bottom. The drum is
filled with broken bricks, about 3 cm thickened ahnis followed by sand layer of 2-3 cm thicknesslia
filled by prepared vermicompost with earthwormsadianeously one liter fresh water was added in to
the drum and after 10 hours a container kept bétheap for the collection of vermiwaéh

Extraction of neem (Azadirachtaindica A. Juss.)

Neem leaves, bark and fruit were collected fronal@cea of Gorakhpur U.P. India.Neem leaves ankl bar
were crushed in water. After preparation of aqueexisact of leaf, bark, and oil were mixed with
vermiwash in ratio of 1:20. The mixtures of vermsliawith bio- pesticide were diluted with ten times
water for treatment(w/v). Prepared vermiwash withpesticides sprayed in brinjal crop at intervial ©
days after plantation.

Measure the growth, productivity of Brinjal and infestation ofLeucinodes orbonalis

The 40 days old seedlings of Brinj@dqlanum melogenym- Pusa Krantiwere planted in agricultural
field. Randomly selected six spots, each squareematea were used for sowing the crops. For
measurement of growth (cm.) randomly selectedgtant each spot and use Auxanometer at the interval
of 10 days after 30 days of plantation. The progitgtwas measured as kg/nof brinjal crop. The
different combinations of vermiwash with neem bistpEdes was sprayed over the crops after each 10
days interval for the measurement of growth wheratishe time of starting of flowering after eadh 1
days interval the different combinations of vermsivavith biopesticides was sprayed over the crops an
control have no treatment.

Statistical Analysis

All experiments were replicated six times. Sigrafit variance (p<0.05) determined by three way aisly
of variance (ANOVA) was applied in between differgeatment and different paramet@rs

RESULTS
The foliar application of aqueous mixture of condtion of vemiwash with neem oil, leaf and bark have
increased the brinjal plant growth early floweriincreased productivity as well as caused a sagnif
reduction in percent pod infestation of pest (Tdbld). The binary combination of vermiwash witrene
oil, leaf and bark results significant growth ofrijal plant (Table 1-4).The highest growth of bahjvas
(30.01+0.86cm) observed after spray of vermiwasbhudfalo dung and municipal solid wastes (MSW)
with neem oil in comparison to all other treatmere flowering period of brinjal in control was
(74.07+0.79)days. Early flowering was observedliinhe treatment of vermiwash with neem plant parts
The earliest flowering of brinjal was (60.01+0.58)ys after foliar spray of vermiwash of buffalo dun
and MSW (2:1) with neem oil followed by buffalo duand MSW (2:1) with neem bark (62.26+0.10)
days and neem leaf (63.14+0.59) days.
The significant increase in productivity of brinjalas observed in all the combination of vermiwash
obtained from different combination of animal dumgd MSW with neem plant parts. The significant
maximum productivity of brinjal (7.16+£0.59) was abted after foliar application of combination of
vermiwash obtained from buffalo dung and MSW witdem oil (Table 1-4). The significant (P< 0.05)
was found when three way analysis of variance( AMD¥pplied in between different treatment and
different parameters (Table-5).
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Tablel- Effect of different combinations of vermiwah of different animal dung with municipal solid wastes
on growth, flowering, productivity of brinjal plant and per cent pod pest infestation of eucinodes orbonalis

Treatment Combination Growth (cm) Flowering Productivity % Pod pest infes tation
Ratio (days) Spray periods after flowering (days)
(wiv) Spray periods after planting (Days) (kg/m®) 80 90 100
30 40 50
Control - 7.59£0.57 13.15£0.71 16.37+0.59 74.07£0.79 1.9840.36 50,05£0.64  65.19£0.58 80.88+ 0,60
MswW = 11.30£0.71 18.45£ 0,69 21.6320.56 72.39£0.61 2,1840.36 40.21£0.60 36.30£ 0.46 31.45£0.77
Goat Dung - #13.18£0.72 16.39+0.54 20.09+0.73 6588+0.77 3861040 #28.09+0.84  23.53+0.58 19.32+0.70
Goat Dung +MSW 1:1 *14.97+0.52 17.39£0.69 21.06£0.37 6526+0.54 4.17£0.58 *27.1120.64  22.11% 0.58 17.71£0.52
12 15,3+ 0.61 18.51£0.57 21.85£043 64.53+0.77 5.00+0.81 26.02£0.58  24.0140.83 18.91+0.46
2:1 15.19+0.55 19.46:0.72 23.40£0.64 64.04£0.56 4.26£0.53 25.07£0.30 16.99+0.63
Harse Dung - #14.87+0.52 17.33+0.56 2357048 68.95+0.71 4.0610.54 #2577+051  23.19+0.52 16.61+0.89
Harse Dung +MSW M *15.73:0.67 18.55+0.59 24.25£0.49 68.10:0.87 4.29+0.57 *27.51£0.79  22.58£0.46 17.41£0.48
12 16.37£0.51 21.06%0.64 25.66+0.54 67.07+0.76 5.17+0.61 2626£0.53 24424051 19.71+0.67
2:1 16.84+0.64 20.35£0.49 25.58+0.56 66.38+0.51 5394047 27.79£0.52  21.5910.71 18.72+0.59
Buffalo Dung - #1523+ 061 18.33£0.65 23.54+0.54 71.04£0.75 3.98+0.60 #22.61£073 2002+ 0.56 18.07+0.68
Buffalo Dung+MSW 1:1 *17.34£0.55 20.45£0.53 24.60+0.66 6751051 5424063 *21.37£053 18374057 17.01+0.55
12 17.80+ 0.66 20.60=0.61 2641£0.67 66.58+0.78 5.72+0.69 23032055 19.01£048 16.02+0.74
21 18.26+0.59 21.85+0.57 28.89+ 0.64 63.91+ 0.84 5.93+0.67 21.0940.55  20.1040.90 15.69:0.43
Cow Dung - #15.04£0.57 18.0520.58 23.32£0.55 68.84+0.79 $2.9840.56 #2391£043  20.79£0.67 19.87£0.75
Cow DungtMSW 1: *15.82+0.56 18.79£0.58 2384+0.55 67.69+0.71 375+ 0.64 *24.65+0.50  21.89+0.89 20.19+£0.85
12 16,021 0.65 18.98+ 0.88 25.46x0.66 68.70£0.70 4.79+0.51 22.0740.73 18.510.64
211 16.80£0.63 19.460.58 26.66+0.54 67.46+0.82 5.27+0.55 22.93+045 16.49+0.47

Each valueis themean £ SE of six replicates.
3 way ANOVA: Significant (P< 0.05) * wi thin column, # within ow

Table2- Effect of different combinations of vermiwah of different animal dung with municipal solid waste
and aqueous extract of neem leaf on growth, flowerg and productivity of brinjal plant and per cent
pod pest infestation ofLeucinodes orbonalis

Treatment Combination Growth (cm) Flowering Productivity % Pod pest infestation
Ratio (days) Spray periods after flowering (days)
(wiv) Spray periods after planting (Days) (kg/m?) 80 90 100
30 40 50
Control - 7.59£0.57 13.15£0.71 16.37£0.59 74.07£0.79 1.98£0.36 50.05+0.64  65.19+0.58 80.88+0.60
MSW+NL 13.29£0.83 15.46£0.73 22.78£0.28 70.05£0.49 24340.26 30.66£0.62  25.1710.57 18.98+0.50
Goat Dung+ NL - #13.90+0.56 16.66+0.58 20.84+0.65 65.37£0.48 3.98£0.73 #22.49+0.57  16.77+0.58 14.81£0.63
Goat Dung +MSW+ NL I ¥15.27£0.55 17.98+0.59 21.89+0.58 64.24+0.66 473£049 *20.83£0.64  15.20% 0.55 13.79£0.57
1:2 15.85£0.61 18.97+0.62 22.96+0.60 63.76% 5.15+0.81 22.88+0.58 15.0740.45 12.48+0.55
21 16.28+0.52 19.92+0.53 24.28+£0.53 68.21+0.53 5.54+0.74 21.75+0.59 11.68+0.53
Horse Dung +NL - #15.26+£0.49 18.86+0.54 25.38+0.55 66.76+0.58 4.26£0.60 #21.5240.77  15.74+0.59 14.20+0.52
Horse Dung +MSW+ NL 1: *16.39£0.57 20.26+0.50 25.96+0.57 66.17+0.57 4.65£0.74 *22.36£0.79  14.78£0.58 1246+ 0.58
1:2 16.70£0.55 20.68+ 0.60 26.36+0.59 69.25+0.56 5.48+0.64 2141£0.53  13.5640.64 10.15+0.54
2 17.36£0.54 21.54£0.62 26.88£0.58 67.61£0.75 5.64£0.77 22.04+0.62 12.5840.57 920+0.51
Buffalo Dung +NL - #15.64+0.59 18.43+0.61 24.26+0.56 66.32+0.62 4.19+0.81 #22.56+0.73  16.49+0.56 13.18+0.59
Buffalo Dung +MSW+NL *17.75£0.58 20.68+ 0.63 26.32+0.59 64.24£0.60 6.22£0.66 *21.12£0.84  14.2020.61 12.26+0.58
18.044 0.54 21.56+ 0.56 27.86+£0.54 68.76+0.48 6.11£0.80 21.86£0.57 13.97£0.60 982+0.69
18.36:+0.60 21.96+ 0.57 29.12£0.55 63.14£ 0.59 6.37£0.92 20.32:0.59 11.1620.56 8.18:0.56
Cow Dung+NL = #15,66+0.61 18.39+0.55 23.87£0.75 69.38+0.61 3.5310.62 #21.08£0.63  14.17£0.51 12.93+0.64
Cow Dung+ MSW+ NL 1:1 *17.22£0.53 20.37£0.52 25.66£0.52 66.27x0.54 3.65£0.69 *2L17£0.72 13.1340.52 11.38+0.53
12 17.88+0.62 21.28+0.64 26,941 0.68 66.01£0.20 4.57£0.79 21.1940.83 12.1410.57 8940.65
21 18.08+0.57 21.75+0.57 27.56+0.63 66.09+0.63 5.73+0.69 21.39+0.64 11.12+0.53 790£0.68

Each value is the mean £ SE of six replicates.
3 way ANOVA: Significant (P< 0.05) * within column, # within row.
NL-Neem Leaf

Copyright © October, 2015; IJPAB 65



Tiwari, S.K. and Singh, K. Int. J. Pure App. BiosBi(5): 62-72 (2015) ISSN: 2320 — 7051
Table 3-Effect of different combinations of Vermiwah of different animal dung and municipal solid wates
with neem oil on growth, flowering, productivity of brinjal & Per cent pod pest infestation of
Leucinodes orbonalis

Treatment Combination Growth (cm) Flowering Productivity % Pod pest infestation
(wW/v) Ratio (days) " Spray periods after flowering (days)
Spray periods after planting ( Days) (kg/m™) 80 90 100
30 40 50
Control - 7.59+ 0.57 13.15£ 0.71 16.37+ 0.59 7407+ 0.79 1.98+ 0.36 50.05+0.64 65.19£0.58 80.88+ 0.58
MSW+NO - 12.76+ 0.83 15.44+ 0.73 2244+ 0.28 69.13+ 0.49 2,694 0.26 27.39+0.62 23.24£0.57 16.21+ 0.50
Goat Dung+NO - #1430+£0.60 16.68+ 0.55 21.35+ 0.67 65.54% 0.61 4.19+ 0.63 #20.16+0.55 11.45+ 0.62 10.88+ 0.69
Goat Dung +MSW+NO 1:1 *15.79+ 0.67 18.29+ 0.64 2247+ 0.52 635.10+ 0.63 4.56% 0.61 *20.0540.56 10.63+0.70 10.05+ 0.57
12 16.48+ 0.59 19.33+ 0.60 23.49+ 0.68 64.12+ 0.60 5.71+ 0.47 21.33£0.29 10.95+0.72 6.93% 0.84
21 17.68% 0.74 2045+ 0.56 2478+ 0.50 63.67+ 0.45 6.17+ 0.52 20.09+0.54 7.43£0.59 5.75£0.60
Horse Dung+NO -— #15.45+ 0.49 19.23+ 0.51 25.63+ 0.56 68.30+ 0.57 439+ 0.59 #20.35+0.60 10.82+0.56 7.65+ 0.61
HorseDung+M SW+NO 1:1 *16.47% 0.61 20.48+ 0.54 26.29+ 0.63 68.01+ 0.53 4.95+ 0.56 *21 031 9.48+0.49 6.02+ 0.44
1:2 17.28+ 0.50 21.33+ 0.59 27.14+ 0.61 66.18+ 0.82 5.69+ 0.58 20.51+0.62 9.22+0.67 5.29+ 0.65
2:1 17.86% 0.75 21.96+ 0.76 27.70% 0.67 65.66+ 0.85 6.23+ 0.64 20.22+0.64 7.21£0.66 4.76% 0.56
Buffalo+NO = #15.97+ 0.67 18.58+ 0.62 24,80+ 0.63 68.86+ 0.62 #4.49+ 0.60 22,284 0.65 8.22+ 0,60 3.11+0.68
Dung+M SW+NO 1:1 *18.23% 0.58 20.68+ 0.66 26.63% 0.69 67.29+0.65 6.08% 0.62 *20.11+0.60 6.14+0.59 2.58+ 0.54
12 18.79+ 0.62 2245+ 059 2832+ 0.62 65.66+ 0.58 6.48+ 0.61 21.48£0.66 4.09+£0.58 1.12+ 0.41
2:1 19.57+ 0.72 23.28+ 0.58 29.91+ 0.70 60.01+ 0.56 7.16+ 0.59 20.21+ 0.61 3.04+0.61 nil
CowDung+NO - #16.12+ 0,59 18.75% 0.60 24.25+0.68 68.08+ 0.31 3.60% 0.65 #21.49+0.70 9.89+0.76 4.01+ 0.77
Cow Dung+MSW+NO  1:1 *17.77+ 0.48 20.65+ 0.46 25.97+0.73 68.67+ 0.50 4.19 0.56 *20.10+0.56 9.16:0.60 5.03+ 0.56
12 18.42+ 0.80 2176056 21 76+0.62 66.55% 0.66 498+ 0.57 20.58+0.63 7.14+0.48 6.01+ 0.53
2:1 18.89+ 0.57 22.50+ 0.66 22.50+ 0.76 65.26+ 0.61 6.03+ 0.60 21.274).62 5.23+0.55 5.33+0.58

Eachvalue is the mean + SE of six replicate.
3 way ANOVA: Significant(P<0.05) * within column # within row.
NO- neem oil

Table 4- Effect of different combinations of vermivash of different animal dung with municipal solid waste
and neem bark on growth, flowering, productivity d brinjal plant and per cent pod pest infestation
of Leucinodes orbonalis

Treatment Combination Growth (em) Flowen ng Productivity % Pod pest infestation
Ratio (days) Spray periods after flowering (days)
(w/iv) Spray periods after planting ( Days) (kg/m?) 80 90
30 40 50
Control - 7.59£0.57 13.15£0.71 16.37£0.59 74.07£0.79 1.98+0.36 50.05£0.64  65.19+0.58 80.88+0.60
MSW +NB - 12.8540.83 14.95£0.73 22.11£0.28 70.25+0.49 2.5040.28 3045062 26.06+0.57 20.77+0.50
Goat Dung + NB - #14.69£0.17 17.39£0.28 21.75£0.30 63.23£0.97 4.27£0.57 #19.13£0.59  9.55£0.55 778£0.47
Goat Dung + MSW+NB 1:1 *15.87£0.82 18.61+0.78 22.89£0.86 62.77+0.27 4.79+0.52 *19.56+0.51  7.42+ 042 594+0.37
1:2 16.65+0.38 19.79+0.49 23.77£0.86 61.79%1.52 5.55+0.80 20.71£0.40 6.35+0.34 661+0.28
2: 18.29+0.23 2091£047 24.34£0.96 60.88+0.27 5.96+0.53 19:53£0.37 535027 4444020
Harse Dung + NB — #5.88£0.17 19.70+0.28 25.79£0.32 66.1140.51 4.48+0.62 #19.68+0.64  9.12+0.54 567048
Harse Dung +MSW+NB 1:1 *17.19£0.29 21.32+0.51 26.85+0.87 65.89+0.27 4.99+0.54 *20.67+0.54  6.71+048 445+0.38
12 17.43+0.26 21.61£042 27.59+0.94 6342+0.15 5.59+0.78 21.54+ 047 5.66+0.31 404+032
21 18.29£0.33 22.57£1.20 27.91£095 63.05+0.07 6.15+0.74 22.04+042 4394029 369+0.24
Buffalo Dung + NB — #16.39+0.35 19.324+0.26 25294029 66.114048 4.60+0.56 #20.19+0.56  9.20+0.49 497+ 040
Buffalo Dung +MSW+NB 1:1 *18.49+ 036 21.27+0.54 26,88+ 1.40 64.7140.19 6.45+0.51 *19.51+0.51 7.05+0.46 369+0.37
1:2 19.37+0.40 22.89+0.42 2 63204017 6.59+0.57 2097+ 042 548+ 031 277+0.26
21 19.85+0.28 23.77£0.57 62.261 0.10 6.96:0.63 20.5440.33 4.08+0.20 211+0.37
Cow Dung + NB - #16.64£0.15 65.61+0.49 3.7410.66 #2049+ 0.58  8.61£0.46 669£0.40
Cow Dung +MSW+NB 14 65.11£0.17 4.07£0.70 *20.57£0.49  5.7610.38 503£0.35
12 64.17£0.21 5.03£0.76 19.7840.39 405+0.34
2 62.82+0.31 6.01£0.64 20.81£0.36 489+0.17

Each valueis the mean + SE of six replicates.
3 way ANOVA: Significant (P< 0.05) * within column, # within row.
NB-Neem Bark

Table 5. Summary of computation of analysis of vaance (ANOVA) of the data of Table 1,2,3,4

Source of variation Flowering Productivity kg/m* Percentage of pod infested after 100 days
Components D.F. S.S. Variance (6% | F-value P D.F S.S. Variance (°) | F-value P D.F. S.S. Variance (o) F-value P
Between 6 Treatment 5 696.82 139.36 126.9 0.05 5 219.46 43.89 8.01 0.05 5 18876.85 377537 26.87 0.05
Between 4 Animal 3 11.59 386 352 0.05 3 40.84 13.61 248 0.05 3 11620.3 3873.43 2756 0.05
Between 4 Pesticide 3 30.97 1032 941 0.05 3 109.74 36.58 6.67 0.05 3 1867.76 622.58 443 0.05
Residual varation 84 92.19 1.097 84 460.19 547 84 11803.56 140.51
Total 95 831.57 95 830.24 95 67226.27

DISCUSSION

It is evident from result that the foliar appliaati of aqueous mixture of combination of vemiwasthwi
neem oil, leaf and bark have increased the plaswty,early flowering, increased productivity of el
as well as caused a significant reduction in pat ped infestation of pest, it may be due to thespnce
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of different plant growth hormones and micro-maargrients in vermiwash. Vermiwash of different
wastes are rich source of enzymes,vitamins, plaotvifp hormones (such as IAA, gibberellins,
cytokinins) and also provide nutrients (such asphogus, potassium, calcium et€3">°>°2 Singh and
Chauhaff observed that the use of vermiwash of animal duitly municipal solid wastes (MSW) and
neem based biopesticides have significant per genmination of seed, growth, early flowering,
productivity and reduced thHeariasvittellapest infestation.

The hormones auxin promotes the plant growth abbtegellins stimulate the early flowering in long
photo-period plarit. Vermiwash / vermicompost are enriched in certagtabolites and vitamins which
are important for plant growth and producti¥ity’ The soil manganese and zinc content decreaséd wit
increased application time possibly because higinganic soils have lower manganese content. The
organic material in the soil continuously increaséth increased vermiwash’® Muscoloet al'’., also
found an auxin-like effect of earthworm worked tacrease humic substances for cell growth and
nitrogen metabolism iDaucuscarotaThe potential effect of vermiwash was observedkna’*°

The aqueous extract obtained from neempart an@t gaised a significant reduction in pod damage per
cent and promotes the growth, early flowering aratipctivity of gram plarif. Wondafrastet al’®,, was
also observed that the water extract obtained frmem leaf extract caused significant decrease in
feeding and survival behavior of insect pest. Théva component azadirachtin reduced the feeding
behavior of larvae of various lepidopterous inse@figophagous species were more sensitive than
polyphagous oné% The volatiles of neem seed kernel prevented ftontact and repelled the motHs
armigera”. Heydeet af°, reported that the spraying of 1- 50% emulsionneém oil significantly
reduced the food intake of homopterous insects.

The binary combination of vermiwash with neem diaf and bark results significant growth of brinja
plant and highest growth of brinjal was observadragpray of vermiwash of buffalo dung and munitipa
solid (MSW) with neem oil with respect to all otheeatments.Vermiwash of different animal and agro
waste have a significant amount of nitrogen, phospdy Ca, k, vitamins, enzymes, plant growth
regulators, eft*®49°*"and plant pesticide viz neem oil, aqueous extragadic bulb and leaf extract of
custard apple have a toxic effect against aphiestatior®>>>¢

Hossain and Poehliftreported that neem- based insecticide was efteetijainst different immature life
stages of Asian Leaf miner Liriomyzativae (DipteraAgromyzidae) on tomato.

The application of different neem products wasaffe against various rice, wheat, pulse and vdxeta
pest>*® Mordue (Luntz)* and Nisb&reported that the Azadirachtin from neem effectseats in a
variety of different ways: as an antifeedent, inggowth regulator and sterilant. The antifeeddfdots
observed in these species are highly correlateu thié sensory response of chemoreceptors on thetins
mouthpart§’. Feeding behavior depend upon both neural inprm fthe insects chemical senses and
central nervous integration. Azadirachtin stimuaspecific ‘deterrent’ cells in chemoreceptors atsb
blocks the firing of ‘sugar’ receptor cells, whinbrmally stimulate feedirfg®’. This results in starvation
and death of these species by feeding deterremnealn most other species of phytophagous insect
however crop protection results from a combinatiérantifeedancy and physiological effects resulting
from ingestion of azadirachtin. These physiologieffects include ‘secondary’antifeedancy whereby
feeding is reduced post-ingestively. These “secoridantifeedant effects include ‘a reduction in doo
consumption and digestive efficiency subsequent amdh consequence of, ingestion, application or
injection of the antifeedafit The neem leaves contain numerous chemical withcticidal property®®.
Neem triterpenoids showed growth regulating effemtgards many species of insett’

The flowering period of brinjal in control was (84) days. Early flowering was observed in all the
treatment of vermiwash with neem plant parts. Tadiest flowering of brinjal was (60.01+0.56) days
after foliar spray of vermiwash of buffalo dung ad@&W (2:1) with neem oil followed by buffalo dung
and MSW (2:1) with neem leaf and bark.The significeeduction in flowering period of mustard in all
combination of vermiwash of different animal andagvastes,neem oil/garlic bulb extract/ custandl@p
extract with respect to control. Combination of mawash with bio pesticide caused early flowering
possibly due to presence of TKN and TP in vermslwavhich stimulates early flowering of
Cr0p§4'15'48’49‘5.0
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There was significant reduction in flowering periafdtomato in all the combination of vermicomposts
different animal and agro wastes + neem oil/ganlisfard apple extract with respect to control. The
combination of vermicompost with biopesticide caliearly flowering of tomato plants, possibly due to
the presence of TKN, TP in the vermicompost whitimsiate the early flowering of crop>**%*° The
rich amount of TKN and TP stimulate the early floing period ofDaucuscarotaand tomat®®

The significant increase in productivity of brinjalas observed in all the combination of vermiwash
obtained from different combination of animal duswgd MSW with neem plant parts. The significant
maximum productivity of brinjal(7.16+0.59) was oioed after aqueous foliar spray application of
combination of vermiwash derived from buffalo dumgd MSW with neem oil. The combination of
buffalo dung +gram bran with agueous extract ofigaand neem oil shows significant maximum
productivity of tomato, it is due to the presenéeessential nutrients in vermicompost which inceshs
the metabolic activity of plant as well as garlictract check the tomato infestation of
nematode¥“® Large amount of humic acid were produced duringmeomposting which lowers the pH
of soil and ultimately affect the productivity ofapt®

The foliar spray of MSW vermiwash causes persigtensfcwater droplet on the leaves surface which
promotes the leaf thickness, increase photosyethetiivity, internodes growth, improved plant
physiology and ultimately increase the yiéft

Large amounts of humus produced by earthworm’siactilso contributed for the higher productivity i
gram plant. Combination of buffalo dung +MSW with neem oili@ extract is very effective
combination for growth and productivity of gram mifdVermiwash, the extracted body fluid of
earthworms is also nutrient rich with componentnpoting good plant growth and productivfty'#°4®
Mishra et al’.,reported that vermicompost had beneficial effectgrowth and yield of rice, especially
caused significant increase of many growth paramseteeds germination and yield. Solstaaf®,
observed a significant growth and productivity lve black gram. Edwardst af’., have been suggested
that vermiwash influence the fruit quality.

Likewise Prabhtlreported presence of large number of beneficialraniganisms that help in plant
growth and protects it from a number of infestadiolh was also reported that vermiwash improves the
germination percentage of the seeds and seedlguywviof seeds such as cowpea and paddy crops. The
effect of vermiwash was tested on growth of Cowpleant on soil extract agar medium at laboratory
scale experiments. The growth pattern was obsermpdd 15 day only.Vermiwash supplemented medium
showed high Cowpea plant growth as compared toowitBupplementation. Georgé af’., reported the
effect of vermiwash spray have significant maximdny chilli yield. Thangavéf observed that both
growth and yield of paddy increased with the agion of vermiwash and vermicast extracts.

CONCLUSION
It is clear from the results that the foliar apgtion of different combinations of vermiwash witeem
plant parts have significant effect on growth wiing , productivity, as well as their pest infg&in of
brinjal crops. The use of vermiwash with biopesdis is a best alternative of chemical fertilized an
synthetic pesticides. Vermiwash and biopesticidseeasily pre-parable, biodegradable, less expensiv
most effective, non hazardous to animal, human andronment. The use of biofertlizers with
biopestcides is eco-friendly and boon for farmers.
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