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ABSTRACT

The study was carried out to evaluate the impact of vermiwash on the growth, flowering and productivity of okra
(Abelmoschus esculantus), lobia (Vigna unguiculata) and radish (Raphnus sativus). Vermiwash was extracted from
different vermicompost which was composted from different animal agro and kitchen wastes through earthworm
Eisenia foetida. It was observed that treatment of vermiwash shows significantly increased in growth and productivity
and decreased flowering period. The maximum significant growth was observed in 30 mg/m? concentration of
combination of buffalo dung with rice bran 38.0+1.3 cm. in case of okra, 30 mg/m? concentration of combination of
buffalo dung with gram bran (seed of Cicer arientinum) 215.5+5.2 cm., in lobia crops and 30 mg/m? concentration of
buffalo dung with gram bran 20.4+1.4 cm. The significant early starting of flowering and increased in productivity was
found in all treated groups with respect to control.
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INTRODUCTION

Although not much of calorific value, vegetables are
importantsource of essential vitamins and minerals needed
for human system. The plants are the source of a large
number of vegetables; hence it is essential to protect the
vegetable plants from disease, created from deficiency of
nutritional requirement. Okra (Abelmoschus esculentus)
is a warm season crop belonging to family Malvacae and
thrives best on a moist friable, well mannered soil having
pH between to 6.0 to 6.8. Lobia is belonging to family
Leguminaceae and warm weather drought resistant crop.
It is usually grown as rain fed crop. The dry seed of lobia
contains 24.6% protein, 55.7% carbohydrate, 1.3%fats,
3.8%fibers, and 3.2% minerals. Radish is belonging to
family Brassicaceae. It used in salad. The nutritional
value of the crops estimated as 3.4% carbohydrate, 0.7%
protein, 0.1 fats, 0.6%minerals, and 0.8% fibers along
with vitamin A, thiamine, riboflavin, nicotinic acid and
vitamin C [33].

Vermiwash is the watery extract of Vermicomposts,
extracted in the presence of rich population of
earthworms. It contains several enzyme, plant growth
hormones, vitamins along with micro and macronutrients
[29] which increases the resistance power of crops
against various diseases and enhance the growth and
productivity of crops [1, 24, 34, 36, 37]. Karuna et al.
[17] have studied the stimulatory effect of vermiwash on
crinkle red variety of Andurium reanum. The treatment
of vermiwash of vermicompost has been shown to
reduced disease by necrotrophs as well as biotrophs [13,
5] and significantly decreases in soil born pathogens
and various pests [31, 21, 22, 25]. Generally, foliar
spray of vermiwash of vermicomposting would offer
a method of supplying nutrients to higher plants more
rapidly than methods involving soil and root application
[18]. In dry condition with a lack of water in the top soil
and corresponding decline in nutrients available foliar
application of nutrients is much more effective than soil
application [14].

Foliar spray containing nutrients can also compensate for
the decline in nutrients uptake by roots with the onset of
the reproductive stage a result increase in number of fruit
[6]. It was demonstrated that growth of ornamental plant
after adding vermiwash showed similar growth pattern
as with addition of auxines, gibberellins and cytokinines
through the soil [15, 35].

MATERIALS AND METHODS

Collection of wastes:

Different animal (cow, buffalo, sheep, horse, goat dung)
and agro waste were collected from rural and urban parts
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of Gorakhpur districts. Partially decomposed mixture of
animal, agro/kitchen wastes were use for enhancement
of vermicomposting efficiency. After the collection the
mixture of organic wastes sprayed in a layer of 1-2 feet
and exposed to sun light for 5 to 10 days to remove the
various harmful organism and noxious gases.

Collection of earth worm:

Earth worms Fisenia foetida an epigeic species
were collected from U.P. agro states industrial area,
Gorakhnath, Gorakhpur. The collected earthworms were
cultured in laboratory conditions, temperature (20 to 30
C) and moisture were maintain up to 40% to 60% (w/w)
for proper growth and survival of earthworms.

Experimental setup for Vermicomposting

The experimental for vermicomposting were conducted
on cemented earth surface. The combination of different
animal, agro/ kitchen wastes was used in 1:1 ratio for
each vermibed of size 3m X 1m x 9cm. After formation
each vermibed was moistened it and inoculated with 2 kg
of cultured Eisenia foetida in each. This bed was covered
by torn and useless jute pockets and moisted the bed daily
up to 40 to 50 days for maintaining the moisture content
and after one week interval the mixture of bed was turned
manually up to 3 weeks. After 45 to 50 days granular,
brownish vermicompost appeared on the upper surface of
vermibeds. These vermicomposts with earthworms uses
for extraction of vermiwash.

Extraction of vermiwash

Vermiwash extracted from vermiwash collecting device.
The apparatus made from plastic or metals drum having
capacity of 2litre and a tap at the bottom the drum filled
with broken breaks, about 10 cm thickened which is
followed by sand layer of 2-3 cm thickness lastly filled
with vermicompost with heavy population of earth
worms simultaneously added fresh water in to drum
and a container kept bellow the tap of drum. The watery
extract of vermicompost, vermiwash drained out off
drum. The colure of vermiwash ranges from yellowish to
black. After 1 to 2 days the process of extraction has been
completed and used for foliar spray on crops.

Experimental designs

There are six experimental fields of 1 m? for each treated
concentration of different combination of vermiwash on
the each crops. The seeds of all these three crops were
directly planted in it. The first treatment was given at 20
day in case of radish and 30 days in case of Okra and
Lobia just after planting. After 10 days we observed the
growth and gave second treatment, again we observed
the growth before third treatment; each observation used
10 days of time interval. Flowering period was observed
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and finely we observed the productivity of plants in kg/
m?.

Statistical analysis:

All the reported data are mean + SE of 6 replicates.
The two way analysis of variance (ANOVA) was used
to analyze the significant growth difference between
vermiwash of different combination of wastes and their
concentration for observation of growth, flowering
period and productivity. The test performed to identify
that which combination and concentration of vermiwash
is effective for growth and productivity of crops [28].

RESULTS

The significant time and dose dependent effect of
vermiwash of different vermicompost of animal agro and
kitchen waste observed on the growth, flowering period
and total productivity of three vegetable Okra, Lobia and
Redish. The significant growth observed in okra from the
treatment of 10 mg/m’concentration of combination of
buffalodungwithstraw(18.2+1.3)andricebran(18.2+1.3).
However 30 mg/m? concentration of combination of
buffalo dung with gram bran (24.3£1.6). Finely the
treatment after 50 days the significant growth observed
in combination of buffalo dung with rice bran (38.0+1.3)
and straw (36.6+0.2) table 1. In case of lobia or cowpea
the significant growth find in 10 mg/m*concentration of
combination of buffalo dung with gram (120.4+5.8) and
straw (117.5£3.6). The 30 mg/m? concentration of similar
combination shows significant growth (150+8.2) and
(137.6+6.3) respectively first treatment viz. 30 days after
sowing. The 30mg/m? concentration highly significant
growth observed in similar combination (215.5+5.2) and
(90.4+6.2) respectively (table 2).

The significant growth observed in 10mg/m*concentration
of combination of buffalo dung with straw (15.0+0.6)
and gram bran (13.2+0.4). The similar combination at
30 mg/m? treatment of vermiwash shows significant
growth (17.0+1.0) and (17.2+1.2) respectively after first
treatment. The third treatment (50 days after sowing)
similar combination shows highly significant growth
(30.0+0.8) and (30.4+1.4) respectively (table 3).
Significant dose dependent, decreased in flowering period
observed in the crops of okra and lobia only. There was
significant decreasing in flowering period of okra crops
in 10 mg/m? concentration of combination of buffalo
dung with straw (21.443.0) and gram bran (21.3£2.5).
The highly significant decreasing in flowering period
of 30 mg/m? concentration of (19.8+1.6) and (19.0£1.2)
respectively. Lobia have the significant decreasing
in flowering time observed at 10mg/m? concentration of
combination buffalo dung with gram bran (41.442.6) and
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(42.2+1.2). The highly significant flowering period noticed
at 30 mg/m? concentration of same combination (table
4).The significant dose dependent productivity observed
in okra, radish and lobia. The significant productivity find
in okra crops at 10 mg/m? concentration of combination
of horse dung with gram bran (4.132+0.064) and buffalo
dung with straw (3.926+0.098) and highly significant
productivity —at 30 mg/m?> of same combination
(4.532+0.126) and (4.34+0.088) respectively. In case
of radish crops the significant productivity observed at
10 mg/m? concentration of combination of buffalo dung
with straw (4.123+0.132) and horse dung with gram
bran (4.042+1.132) but the 30 mg/m? concentration of
these combination shows highly significant productivity.
There was significant productivity observed in lobia
crops, from the treatment at 10mg/m?concentration of
combination of buffalo dung with straw (4.124+0.084)
and (4.102+0.098) but the highly significant productivity
observed at 30 mg/m? concentration of combination of
buffalo dung with gram bran (4.832+0.140) and horse
dung with straw (4.821+0.120) (table 5).

DISCUSSION

From the above results it is clear that the vermiwash of
different vermicomposts have time and dose dependent
significant effect on the growth, flowering period and
productivity of crops. In a preliminary study Edwards
and Fletcher [12], Krishnamoorthy and Vajranabhiah
[16] reported the microbial activity in vermicomposts
could result in production of significant quantity of plant
growth 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 [9, 4,
20, 26]. Vermicomposts had been shown to influence the
growth and productivity of a variety of plants, cereals
and legumes [27, 8], vegetable [10, 2, 3]. Ornamental
and flowering plants [10] field crops [19, 7]. Anand et
al. [1] Atiyeh et al. [3], Suthar [34] have shown that
vermicomposts when in bedding media had improved seed
germination, enhanced the seedling growth and increased
overall plant productivity. They have further shown that
the greatest response from the plants could be observed
only when the vermicompost was used at 10 - 40 per cent
of the volume of plant growth medium. Parthasarathi and
Rangnathan, [23] have reported that supplementation of
N.P.K. with pressmud vermicast had enhanced the growth
and yield in black gram (Vigna mungo) and groundnut
(Arachis hypogaea). Vermicompost had enhanced the
germination rate in seeds [11, 32]. Atiyeh et al. [3]
reported that increases in the rate of germination, growth
and yield of tomato. Subler et al. [30] demonstrated that
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UTILIZATION OF VERMIWASH POTENTIAL ON CERTAIN SUMMER VEGETABLE CROPS

Table- 4. Effect of different concentration of vermiwash of different vermicomposts
of combinations of animal, agro and kitchen wastes of flowering period (days) of

Okra and Lobia.
Vermiwash Crops
Okra Lobia
Concentration
(mg/m?)
10 20 30 10 20 30

Control 42.4+2.6 424426 42.442.6 63.243.2 63.243.2 63.243.2

Cow
Dung # 33.6£2.6 324424 31.3£3.0 # 52.6£3.6 50.242.3 48.6+2.4
Dung + Gram Bran 27.4+2.8 26.2+3.0 24.3+2.6 56.2+2.4 45.6+2.8 43.24£2.6
Dung + Straw 273+23  26.8+2.1 24.242.7 57.3+2.8 46.4+2.5 44.2+3.2
Dung + Wheat Bran 28.4+1.5  27.3+1.5 26.3+1.5 58.242.1 47.243.0 452428
Dung + Rice Bran 29.3+1.8 282425 27.3+1.7 59.443.0 48.4+2.4 46.7+2.7
Dung +Vegetable wastes 31.4£1.6 30.4£2.0 28.5£1.5 59.3£2.4 48.5£2.6 46.2+2.8
Dung + Barley Bran 323426 312426 30.2+1.7 50.242.3 49.5+3.2 47.6+2.3

Buffalo
Dung # 274415  264+2.6 25.3+14 # 46.3£2.1 454425 43.4+3.0
Dung + Gram Bran 21.3£2.5  20.4+2.4 19.0£1.2 41.4+2.6 40.5+£3.2 37.8£2.7
Dung + Straw 21.443.0  20.6+2.3 19.8+1.6 42.2+1.2 412425 39.3£2.6
Dung + Wheat Bran 23.6+2.7 222424 21.542.1 43.4+1.6 42.6+2.6 40.2+2.3
Dung + Rice Bran 244426  23.643.2 22.6+2.4 432425 42.8+3.2 40.4+2.8
Dung +Vegetable Wastes 25.442.1 244430 23.2+1.6 45.6+2.6 44.2+2.1 42.4+1.8
Dung + Barley Bran 277417 264424 25.242.6 46.2+2.8 44.8+2.3 42.6+2.5

Goat
Dung # 39.443.0  38.242.7 37.6£1.7 # 57.2+2.8 55.8£2.4 53.242.6
Dung + Gram Bran 35342.1  34.6+2.4 33.442.6 52.442.1 50.4+2.3 48.8+2.5
Dung + Straw 352423 342+2.0 33.6£2.5 52.4£2.6 51.6£3.0 49.3+2.8
Dung + Wheat Bran 36.4+1.6  35.4+43.0 34.2+1.5 53.442.5 52.4+2.5 50.6+3.2
Dung + Rice Bran 36.3t1.5  35.6+2.4 34.4x1.4 53.4+3.4 52.8+2.1 50.2£2.6
Dung +Vegetable Wastes 37.441.6 362423 35.242.5 56.443.2 54.5£2.4 52.3£3.0
Dung + Barley Bran 38.4+2.8  37.8+2.6 36.2£2.6 56.2+2.3 54.8+3.0 52.4+2.8

Sheep
Dung # 39.642.4  38.4+2.0 37.342.1 # 582425 562425 54.3+2.7
Dung + Gram Bran 33.5+1.6 324421 32.2+1.5 51.843.1 50.2+2.4 48.3+2.6
Dung + Straw 342+1.6  33.8£1.6 324+2.7 52.6+2.4 51.4+3.0 49.4+1.5
Dung + Wheat Bran 35342.6 342424 33.242.8 53.842.0 52.4+1.6 50.2+2.6
Dung + Rice Bran 35.842.6  34.6£2.1 33.2+1.2 54.242.6 52.242.8 50.2+2.7
Dung +Vegetable Wastes 382414  36.3+24 35.4+3.0 56.242.4 542432 524+2.6
Dung + Barley Bran 39.4+1.3 37.242.0 36.242.5 57.342.3 55.4+2.6 53.242.8

Horse
Dung # 283423  26.4+43.6 25.242.6 # 47.34£2.6 452425 43.442.7
Dung + Gram Bran 222+2.4 20.4+2.1 19.0£2.0 42.8+3.2 40.8+2.6 39.2+2.5
Dung + Straw 22.842.1 20.6+1.5 19.442.7 43.6+1.8 41.243.0 39.843.6
Dung + Wheat Bran 24.4+1.5 22.6+2.4 20.2+3.2 45.242.6 43.2+2.6 41.2+2.8
Dung + Rice Bran 24.6+2.3 23.8+2.1 22.442.1 453+2.4 43.442.5 41.543.0
Dung +Vegetable Wastes ~ 25.3+2.8 24.3+2.7 23.543.0 46.7+2.8 44.3+1.5 42.6+2.5
Dung + Barley Bran 26.4+2.3 25.6+2.3 24.6+2.8 46.3+2.9 44.842.6 42.242.1

Each value is the mean + SE of six replicates.

2 way ANOVA: Significant (P<0.05) * within column, # within row.

improvement in the germination and growth of petunias,
merigold, bachelor buottns, poinsettias, bell peppers and
tomatoes in response to vermicompost substitution in to
bedding plant container media.

CONCLUSION

From the results it was concluded that the vermiwash
of different combination of animal, agro and kitchen
wastes have better growth and productivity of crops. The
vermiwash is less expensive than chemical fertilizers,
easily producible, eco-friendly and one of the best organic
manure for foliar spray on the different crops.

J. Cent. Eur. Agric. (2009) 10:4, 417-426
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