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Agro and Kitchen Wastes on Soybean (Glycine max L.) crop
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Abstract: Foliar application of neem (Azadirachta indica A. Juss) plant part and neem based pesticide with
vermiwash obtained from buffalo dung with barley bran/vegetable wastes for management various pests
injurious to the crop. The combinations of neem (Azadirachta indica A. Juss) plant parts and neem based
pesticides (Nimbesidine, Achook and multineem) have significant effect on the growth, flowering, productivity
and their pest’s infestation. The combination of aqueous extract of neem oil with vermiwash of buffalo dung
has maximum effect on the growth, flowering, productivity and their pest’s infestation of soybean crop. The
use of combination of vermiwash and biopesticides are eco-friendly and is one of the interesting aspects, since
it contribute to a broad relationship among food, environmental quality and safety of human and animal health.
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INTRODUCTION Azadirachtin was found to reduce feeding in the

Indiscriminate use of chemical fertilizers and (Spodoptera spp., Heliothis viresens, Helicoverpa spp.,
synthetic pesticides disturbs the texture and physico- Trichoplusiani). It was found to be more sensitive in
chemical properties of soil as well as affect the human oligophagus species than polyphagous ones [16]. Mishra,
health and caused environment hazards [1-3]. The [17] reported the anti-feedent effects of alcohol and
biological wastes caused serious problems in society if watery extracts of neem, kernel, leaves and hard shell.
they are not properly managed [4]. Vermicomposting is a Azadirachtin reduce the feeding behaviour of leaves of
suitable way for management of different biological various lapidopteran’s insects [18-19]. Koul, [20] studied
wastes through earthworm (Eisenia foetida) into valuable the growth regulating and anti-feedent extract and
product [5-6]. During the process the important plant azadiractin on two aphid species of ornamental plants.
nutrients such as nitrogen, potassium, phosphorus, Lowery and Isman, [15], studied the insect growth
calcium etc. present in feed materials are converted in to regulating effects of neem extract and azadirachtin on
more soluble and absorbable form for plant microbial aphids. Vatandoost et al., [21] and Weathersbee and
activity than those in parent substrate [7]. Mekenzie, [22] have reported the larvicidal activity of

Deosthali et al. [8] reported that the soybean neem extract (Azadirachta indica A. Juss) against
(Glycine max) is a short season leguminous crop that mosquito larvae.
grows well in a warm climate with intermediate to heavy The use of vermiwash with neem plant parts and
rainfall and has been recognized as a pulse-oilseed and a neem based pesticides is one of the appreciable tools for
food kharif crop. It is highly nutritive crop which contain control the pest infestation and better growth of plants.
approximately 43% protein and 20% oil [5, 9]. During the Vermiwash is a liquid extract of vermicompost and have
cropping period many pests attack to the soybean crop micro and macronutrients along with several plant growth
[10-11]. hormones, enzymes and vitamins, which enhance the

Neem (Azadirachta indica A. Juss) plants parts and growth, productivity and provides protection against
neem  based  pesticides  have    insecticidal  properties various disease [23-27]. Weerasinghe et al. [28] have
[12-14]. Lowery and Isman, [15] have reported that suggested that vermiwash is a natural growth
azadirachtin is an active component of neem (Azadirachta supplements for tea, coconut and horticultural crops.
indica A. Juss) and use as effective biopesticide. Sobha et al. [29] observed a significant growth and

caterpillars of all Lepidopterans species tested
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productivity in the black gram. Edwards et al. [30] have Experimental  Design:   The   seeds   of  Soybean
been suggested that vermiwash influence the fruit quality.

Based on aforementioned key importance, the
present study was therefore mainly aimed to observe
combined effect of vermiwash of organic wastes with
neem plant parts and neem based pesticides on the
growth, flowering, productivity and pest infestation of the
Soybean (Glycine max L.).

MATERIALS AND METHODS

Preperation of Vermiwash and Biopesticides: Buffalo
dung was collected from farm houses of the Gorakhpur
city. Wheat bran and vegetable wastes were collected
from rural and urban parts of Gorakhpur districts. Partially
decomposed mixture of animal, agro and vegetable wastes
were used for enhancement of vermicomposting
efficiency. After that mixed these agro and vegetable
wastes with dung ratio of (1:1) (w/w). Earthworms
(Eisenia foetida) were used for vermicomposting
procured form culture maintained in laboratory.

The vermicomposting were conducted on cemented
earth surface. There are 3 vermibed formed by buffalo
dung as singly and binary combination with wheat
bran/vegetable wastes in 1:1(w/w) ratio. The size of each
vermibed is 3m x 1m x 9cm. After formation of vermibed
moist it and inoculated 2kg of cultured Eisenia foetida in
each bed and just after this vermiwash of initial feed
mixture were extracted. The beds were covered with jute
pockets and moisten the bed daily up to 40 to 50 days for
maintaining the moisture content. After one week interval,
mixture of bed was manually turned up to 3 weeks. After
50 to 60 days granular tea like vermicompost appear on
the upper surface of beds. These final vermicompost with
earthworms were used for extraction of vermiwash.
Vermiwash extracted from vermiwash collecting device by
the method of Ismail, [31]. The watery extract of
vermiwash has drainage out off drum. The colour of
vermiwash ranges from yellowish to black. After 1 to 2
days the process of extraction has been completed.

Neem plant parts obtained from local plant and neem
derived pesticides Multineem, Nimbecidine and Achook
were  purchased  from  market. Multineem (Azadiractin
0.03 %, neem oil, 90.57 %, hydroxyl. EL, 05.00%,
Epichlorohydrin 0.05%, aromax, 3.9%), Multiplex agricare
Pvt. Ltd. Karnataka; Nimbecidine (0.3% Azadiractin, neem
oil 90.5%, hydroxyl 5.0%, Epichlorohydrate 0.50% and
aromax 3.0%) -T. Stanes and co. Ltd., India and Acook
(Azadiractin 300 ppm; Azadiradone 500ppm; Nimbocinol
and Epimibinol 200 ppm), Godrej Ltd. Bombay India.

(Glycine max L.) were sown in the month of June in the
field. Six different areas of Soybean crop of size 1m  were2

selected for treatment of each combination. Extracted
vermiwash were mixed with aqueous extract of neem plant
part and neem based pesticides in different ratio and
sprayed over the crop. After 10 days intervals of sowing
and observed the growth of plant and after harvesting,
calculated the productivity of the crop.

Statistical Analysis: All the data are mean ± SE of 6
replicates. Students‘t’ test was applied to determine the
significant (P<0.05) difference between treated and control
group [32].

RESULTS AND DISCUSSIONS

There was significant time and dose dependent
growth was observed in vermiwash with neem plant parts
and neem based pesticides. The maximum significant
growth was observed in vermiwash obtained from
vermicompost  of  buffalo  dung  +  vegetable  wastes
with neem oil 47.7±3.0, achook 42.0±3.5 and multineem
42.3±4.3, with respect to control, respectively (Table 3).
Vermiwash  obtained  from  buffalo  dung  as  singly as
well as binary combination with wheat bran with neem
plant part and neem based pesticide showed significant
growth of Soybean plant (Table 1, 2). The treatment of
vermiwash biopesticide show significant growth of
Soybean plant due to the presence of plant growth
hormones, vitamins,  enzyme  along  with  macro  and
micro  nutrient   present   in   the   vermiwash  [23-27].
Neem plant part and neem based pesticide were important
factor which reduced the infestation of pests and
enhanced the growth as well as productivity of crop [14-
16]. It is also reported that azadirachtin have antifeedent
activity and reduced feeding behavior of larvae of various
insect pest [33].

There was dose dependent significant early started
flowering period was observed in all combination with
respect to control group. The significant reduction in
flowering period was observed in vermiwash obtained
from buffalo dung + vegetable wastes with neem oil
32.0±2.7 days and with multineem 33.5±3.5 days (Table 3).
Vermicompost and its extract have consistently improve
the early starting flowering period much more than could
be possible from more conversion of mineral nutrients into
more plant available forms [34-35]. The highly significant
concentration   of   total kjeldahl   and   total  phosphorus
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Table 1: Effect of vermiwash of vermicompost obtained from buffalo dung with neem (Azadirachta indica) plant parts and neem based pesticides on the growth
and productivity of Soybean (Glycine max L.)

Growth of the plant (cm)
----------------------------------------------
Days after sowing
-----------------------------------------------

Treatment Combination Ratio 20 30 40 Flowering period (Days) Productivity (gm/m )2

Control 10.5±2.3 15.2±2.4 20.5±2.3 50.5±2.6 102±20

Vermiwash + Biopesticide
Buffalo dung 15.4±3.4* 22.6±2.3* 30.2±3.1* 40.6±2.5* 290±17*
Buffalo dung + Neem leaf 1:1 16.3±2.3* 25.4±2.8* 32.4±3.5* 39.6±3.2* 302±18*

1:2 17.3±2.5* 27.6±2.4* 32.8±3.4* 38.2±4.2* 305±15*
1:3 17.8±3.5* 28.0±3.4* 33.4±3.1* 38.5±3.2* 310±12*

Buffalo dung + Neem oil 1:1 19.4±1.3* 30.5±2.3* 38.2±3.4* 34.2±3.2* 324±15*
1:2 20.4±2.4* 31.5±2.8* 39.3±2.3* 34.4±3.4* 328±24*
1:3 21.6±4.3* 32.4±2.6* 40.8±3.4* 34.0±4.3* 331±20*

Buffalo dung + Nimbecidine 1:1 18.2±2.3* 28.3±3.5* 36.4±4.3* 35.6±4.3* 320±15*
1:2 19.5±3.2* 29.3±3.4* 37.0±3.4* 35.0±4.7* 324±24*
1:3 20.4±2.3* 30.5±3.4* 38.0±3.6* 35.0±2.3* 326±26*

Buffalo dung + chook 1:1 19.6±2.3* 30.8±4.3* 38.0±4.3* 34.5±3.5* 323±22*
1:2 20.5±3.8* 31.2±3.7* 39.4±2.5* 34.0±2.8* 327±24*
1:3 21.0±3.7* 31.8±2.5* 39.8±3.4* 33.7±2.3* 328±12*

Buffalo dung + Multineem 1:1 20.3±4.3* 30.2±2.5* 38.0±2.8* 34.5±3.7* 322±20*
1:2 20.7±3.5* 30.6±3.8* 39.4±3.4* 34.0±3.4* 321±26*
1:3 21.4±4.2* 31.2±3.5* 40.2±3.5* 33.8±2.5* 326±24*

Each value is mean ± SE of 6 replicates
*Significant (P < 0.05) t test between treated and control group

Table 2: Effect of vermiwash of vermicompost of buffalo dung +wheat bran with neem (Azadirachta indica) plant parts and neem based pesticides on the growth
and productivity of Soybean (Glycine max L.)

Growth of the plant (cm)
------------------------------------
Days after sowing
------------------------------------

Treatment Combination Ratio 20 30 40 Flowering period (Days) Productivity (gm/m )2

Control 10.5±2.3 15.2±2.4 20.5±2.3 50.5±2.6 102±20

Vermiwash + Biopesticide
Buffalo dung + Wheat bran 16.7±2.4* 23.5±3.4* 32.2±3.5* 39.2±3.6* 310±35*
Buffalo dung + Wheat bran + Neem leaf 1:1 17.5±2.5* 26.2±4.3* 34.5±3.6* 38.2±3.5* 315±27*

1:2 18.6±2.3* 27.8±3.4* 36.4±3.7* 37.5±4.5* 320±18*
1:3 20.4±5.3* 30.4±2.3* 39.2±3.2* 36.4±2.5* 324±17*

Buffalo dung + Wheat bran + Neem oil 1:1 20.3±2.5* 28.4±4.3* 39.4±3.5* 38.3±3.6* 320±14*
1:2 23.5±4.3* 314±5.3* 42.4±3.6* 35.4±3.4* 332±24*
1:3 27.5±4.6* 34.6±4.3* 45.5±3.5* 32.4±3.6* 340±25*

Buffalo dung + Wheat bran + Nimbecidine 1:1 18.8±2.5* 28.3±4.3* 37.5±3.7* 35.2±2.4* 318±15*
1:2 19.2±4.3* 29.0±3.5* 38.2±3.4* 34.2±2.3* 324±26*
1:3 20.5±3.5* 30.6±3.1* 39.0±2.3* 34.5±3.5* 329±18*

Buffalo dung + Wheat bran + Achook 1:1 19.8±2.3* 31.0±4.3* 39.2±5.3* 35.2±2.3* 320±12*
1:2 20.4±4.3* 32.5±2.5* 40.5±2.8* 34.8±2.3* 326±20*
1:3 23.4±4.6* 33.2±3.4* 41.5±5.3* 34.2±5.3* 332±24*

Buffalo dung + Wheat bran + Multineem 1:1 21.2±2.3* 29.4±2.5* 39.4±2.4* 34.2±3.5* 321±18*
1:2 22.4±4.2* 30.5±3.6* 40.8±4.3* 33.7±2.3* 327±26*
1:3 23.0±2.5* 32.2±3.7* 41.5±4.6* 33.7±2.5* 331±25*

Each value is mean ± SE of 6 replicates
*Significant (P < 0.05) t test between treated and control group
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Table 3: Effect of vermiwash of buffalo dung +Vegetable wastes with neem (Azadirachta indica) plant parts and neem based pesticides on the growth and
productivity of Soybean (Glycine max L.)

Growth of the plant (cm)
-----------------------------------
Days after sowing
-----------------------------------

Treatment Combination Ratio 20 30 40 Flowering period (Days) Productivity (gm/m )2

Control 10.5±2.3 15.2±2.4 20.5±2.3 50.5±2.6 102±20
Vermiwash + Biopesticide
Buffalo dung + Vegetable Wastes 17.0±2.3* 24.3±2.3* 32.8±2.4* 38.8±3.5* 312±32*
Buffalo dung + Vegetable Wastes + Neem leaf 1:1 17.8±2.8* 26.6±3.3* 35.0±1.6* 37.5±4.2* 320±30*

1:2 19.0±3.2* 28.5±3.7* 36.8±4.2* 37.0±3.2* 324±24*
1:3 21.1±2.5* 31.4±3.7* 39.8±4.4* 36.0±2.3* 329±25*

Buffalo dung + Vegetable Wastes + Neem oil 1:1 20.7±4.3* 29.2±3.2* 39.0±2.4* 35.5±3.4* 324±25*
1:2 24.1±3.4* 32.8±4.3* 43.8±3.5* 35.0±2.4* 334±22*
1:3 28.5±4.2* 35.5±3.2* 47.7±3.0* 32.0±3.7* 348±20*

Buffalo dung + Vegetable Wastes + Nimbecidine 1:1 19.6±3.3* 28.9±3.5* 38.2±2.8* 35.8±2.8* 320±12*
1:2 19.8±4.3* 29.7±2.4* 38.8±3.2* 33.8±3.5* 326±14*
1:3 21.2±4.7* 31.3±2.5* 39.8±2.7* 34.2±2.7* 330±45*

Buffalo dung + Wheat bran Buffalo dung + 1:1 20.2±3.2* 31.5±2.7* 40.5±2.4* 34.8±2.7* 325±25*
Vegetable Wastes + Achook + Achook 1:2 21.1±2.8* 33.2±4.5* 41.3±3.8* 34.4±5.2* 330±12*

1:3 24.0±2.4* 33.8±4.2* 42.0±3.5* 34.2±2.5* 335±22*
Buffalo dung + Vegetable Wastes + Multineem 1:1 21.8±4.0* 30.4±3.2* 40.2±3.4* 34.2±2.2* 325±14*

1:2 23.0±3.5* 31.0±3.4* 41.6±2.3* 33.5±2.3* 331±24*
1:3 23.8±3.2* 32.8±4.2* 42.3±4.3* 33.5±3.5* 334±22*

Each value is mean ± SE of 6 replicates.
*Significant (P < 0.05) t test between treated and control group

stimulate the starting of early flowering period in wheat influence  on soil property [42-43]. The organic foliar
[36]. The large amounts of humic acids were produced spray is better because of more persistence of organic
during vermicomposting and have positive response on droplets  on  leaf  surface  and  more uptake of nutrient
the growth and flowering of plants [37-38]. and ensures the adequate nutriments supply [44].

There was significant productivity observed in all the Gamaley et al. [45] reported that foliar applications of
combinations of vermiwash and vermiwash with neem vermiwash have promoted the plant physiology that
plant part and neem based pesticides. The maximum ultimately caused higher yield and quality of crops.
productivity obtained in combination of vermiwash
obtained from vermicompost of buffalo dung + vegetable CONCLUSION
wastes with neem oil, 348±20 gm/m  and with achook,2

335±22 gm/m  (Table 3). Vermiwash obtained from It is clear from present study that the combination of2

vermicompost of buffalo dung + wheat bran with neem oil vermiwash  with neem based pesticides is better option
have also significant productive of soybean 340±25 gm/m for the growth and productivity of Soybean crop.2

(Table 2). It may be due to the combination of vermiwash Combination of vermiwash obtained from buffalo dung +
with biopesticides increased the number of flowers and vegetable wastes with neem oil is very effective
reduced  pests infestation resulted more number of combination for growth and productivity of Soybean. It
healthy pods, which increased the productivity of the can be also stated that the use of foliar spray of
plants.  The  significant  productivity of spinach vermiwash obtained from vermicomposts of buffalo dung
(Spinacia oleracea L.), onion (Allium sepa) and potato + agro / kitchen wastes have sufficient potency to
(Solanum tuberosum L.) obtained by the use of foliar increase the growth, flowering, productivity and reduced
spray  of  vermiwash,  indicate  the  better growth of pest’s infestation of crop. The farmers of developing
plants and higher yield by slow release of nutrients. countries can easily prepare the different type of
Gibberellins, auxine increase the bio availability of vermicompost / vermiwash and neem plant parts and neem
phosphorus and more exchangeable nutrients by the based pesticides for different type of agricultural and
organic inputs [39-41]. Selective use of organic horticultural plants because these are easily preparable,
amendments like vermiwash has significantly promotes biodegradable, less expensive, eco-friendly, no hazardous
the soil conditioning value and varying degrees of for human health and environment.
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