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Abstract

Intensification of vegetable cultivation are
important for with stand adverse climatic effect.
Intensification of vegetables by use of high-yielding crop
varieties, fertilization, irrigation, and bio-pesticides has
contributed substantially to the tremendous increases in
vegetable  production. = Land  conversion  and
intensification, however, also alter the biotic interactions
and patterns of resource availability in ecosystems and
can have serious local, regional, and climate change
effect. The use of integrated crop management strategies
can increase the sustainability of agricultural production
while reducing chemical use of agriculture.

Key world: Climate change, System of Crop
Intensification, Organic farming, Integrated nutrient
management.

Introduction:

WOTR has specific competencies in Watershed
Development and Natural Resource Management,
Integrated Water Resources Management, Adaptive
Sustainable Agriculture, Rural Development,
Community Mobilization, Gender and Women'’s
Empowerment, Systems Development and Capacity
Building.

In all, WOTR has carried out developmental
work in over 2,500 villages in five states of
Maharashtra, Andhra Pradesh, Madhya Pradesh,
Rajasthan, Jharkhand and Odisha (Orissa). In its 20
years since inception, it has organized over 1,100
watershed developmental and climate change
adaptation projects, covering over 6,80,000 hectares

and impacting over 9,70,000 people. Its involvement in
over 8,300 women’s SHGs, micro-finance, training and
other initiative have benefitted over 1,00,000 women.
Similarly, over 3,00,000 people from 27 states in India
and 35 countries have participated in WOTRs Training
and Capacity Building programs.

The WOTR has been working in the
Sangamner area since the last 20 years, organizing
communities regenerate the watershed they live in and
adopt sustainable agriculture practices. As part of its
Climate Change Adaptation project being implemented
in 16 villages.

The WOTR team has been decided to conduct
sustainable organic practices with vegetable crop along
SCI system of cultivation since 2011. Based on the
outcome of experimentations in various villages of
pathar area of Sangamner, WOTR has shift chemical use
to sustainable organic practices.

Vegetables grown in pathar area

Soils of the Sangamner block have been
classified as Shallow 30 cm, medium 45-60 cm and deep
soils 60-90 cm. In pathar area of Sangamner, prominent
three vegetable crops are grown, mainly tomato, onion
and brinjal. Mostly these crops are grown in kharif
season in pathar area. Relatively vegetables are short
duration, short or long production period can be grown
as an uncovered field crop and in protected cultivation
fits easily into different cropping systems has high
economic value, high micronutrient content, fruits can
be processed easily and vegetables are dried and
canned for longer storage. In pathar area, climatic
condition is suitable for vegetable cultivation in kharif
season.
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Role of WOTR in Pathar area of Sangamner for SCI
in vegetables

WOTR work in Pathar area of Sangamner since
2011 under Climate Change Adaptation Project plays
important role in motivating farmers for grow
vegetables because it gives high market value in short
period, vegetables have high nutritive value and gives
higher production so it is help to poor community
farmer to get higher income. WOTR conduct several
demonstrations on integrated system of crop
intensification in vegetables on farmers field of pathar
area in Sangamner. These demonstrations compared
with control plots and take results of yield fluctuation of
vegetables due to climate change. On these research
studies WOTR guided several farmers how to cultivate
vegetable crops then it gets more profit and self
sufficiency of farmers in adopted villages of pathar area
in Sangamner. WOTR decided fixed package of practices
for cultivation in relation to climate change and system
of crop intensification of vegetables.
Climate Change

The entire income of pathar area farmer is
often dependent on a single season - the unpredictable
Indian monsoon. A failed crop affects not just these
farmers but also has direct implications for the farmers.
Being dependent on farmers and their ability to provide
earning opportunities, an uncooperative climate means
migration and disrupted families for them. But in India’s
monsoon-driven  weather system, local agro-
meteorological conditions, especially rainfall, vary even
within a kilometer; and distantly located weather
stations at taluka places are not able to provide accurate
data, that can generate local-specific knowledge. Also,
most indigenous knowledge about weather predictions
based on observing surrounding flora and fauna, is now
lost.
Agromet stations

The aim of Agro-meteorology component of
WOTR’s climate Change Adaptation (CCA) project is to
improve agriculture productivity despite variations in
local weather conditions. 16 weather stations have been
installed in the project villages and simultaneously,
interested youth in the villages have been trained to
read the agromet-data and display them on daily
weather information boards installed at prominent

places in the villages. This helps people be informed

about local weather conditions like rainfall,
temperature, humidity, wind speed etc. this are help to
predict adverse climate effect on crop.
Agro-advisories

There is also an automated online platform
that wuniquely combines locale-specific agro-met
advisories and Agro-advisories that provide timely
information to farmers so that they can plan their

agricultural activities accordingly. WOTR has also tied
up with the Indian Meteorological Department (IMD)
for regular 3 days weather update, received online,
which is relayed to the field through SMS and word of
mouth too. This is indeed an instance of application of
advanced technology to solve issues in remote villages.
WOTR’s Agro met stations empower through
knowledge generation at the local level to regeneration
of farmers capacities and build resilience to climate
change. It helps and guide to farmers how to cultivate
crop to with stand adverse climatic condition.
Components of integrated organic farming
The major components have been introduced on
farmers field viz.
A. 1.0Organic manures - FYM, compost, green
manures.
2. Biofertilizers - Azotobacter, Rhizobium, PSB,
3. Vermicompost
Biopesticides and fungicides - tricoderma
. Trap crops- Rajgira, Merigold, coriander, sorghum,
castor and maize
. Biological pest control i.e. amrutpani, vermiwash,

dashparniark, neem ark.

Soil health- jeevamrit

INM

Material and method:

The WOTR team has initiated a fourfold
practices in agriculture in the pathar area of Sangamner,
ISCI in vegetable cultivation, organic soil management,
use bio-extract for pest and disease control and efficient
water management practices.

1. System of crop intensification in vegetables: It is a
cropping system in which fixed strategies of crop
production, low seed rate, drip irrigation system,
maintained spacing, INM, IPM, use of biofertilizers,
less adverse impact of environment and improved
vegetable quality. These are the key factors used by
WOTR for crop intensification in vegetables in pathar
area of Sangamner. Following table shows that detail
of variety, seed rate, spacing and recommended dose
of fertilizer in vegetable crops.

Table 1: Variety, seed rate, spacing and

recommended dose of fertilizer in vegetable crops.

Sr. Variety Seed | Spacing | Recommende
no. rate | (cm) d dose of
fertilizer

1 Bhagyashree | 150 90X 30 Compost 20
g/ha t/ha.
200:100:100
NPK kg/ha.

Krishna Compost 20
hybrid t/ha.
200:50:50
NPK kg/ha.
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Phule 10 Compost 40
Samarth kg/h t/ha.

a 200:100:100
NPK kg/ha.

(Source : Mehrtre, S. et al 2006)

2.INM: Integrated Nutrient Management refers to the
maintenance of soil fertility and of plant nutrient
supply at an optimum level for sustaining the desired
productivity through optimization of the benefits
from all possible sources of organic, inorganic and
biological components in an integrated manner
.Organic soil management: In organic practice, the
soil is treated as living entity with microbial
formulations for e.g. Azotobacter, PSB. Deep
ploughing and the application of FYM, Vermicompost,
and Compost are encouraged. Intervention such as
jeevamrit and amritpani are taken up with the
farmers. Vermicompost and compost is a improved
source of organic manure.
Improved composting method 6 ft by 3 ft by 2 ft
structure is made. All forms of biomass such as
dung, leaves, grass etc. are used to fill it. Then add
culture inoculants such as Azotobacter, PSB and
tricoderma are added to it. Then top is plastered
using mud and the ingredient remain buried for
three months after which they are completely
decomposed and serve as an excellent organic
manure.
“vermicomposting” means the use of earthworms
for composting organic residues. Earthworms can
consume practically all kinds of organic matter and
they can eat as much as their own body weight per
day. The excreta or “casting” of earthworms are
rich in nutrients (N, P, K and Mg) and also in
bacterial and actinomycetes population.
Jeevamrit

Table 2 : The material required for preparation of
jeevamrit.

Particulars Quantity Purpose of
component

Fresh cow 10 kg Micronutrients
dung

Cow urine 10 lit. Pesticide value

Besan 2kg Fermenting agent

Jaggery (gur) | 1kg Fermenting agent

Water 200 lit. Base

Total 223 lit
Jeevamrit

Method of preparation-

Take 200 lit. capacity plastic barrel, then mix all above
material into the barrel, add 200 litre water in it. Then
stir with wooden stick clockwise and anti clock wise in
the morning and evening for 5 to 10 min for 6 days. It

should be kept under the shed. After 6 days jeevamrit
is ready for application to the soil. Apply it 200 lit per
acre on soil surface at the time of irrigation.

e  Amritpani

Method of preparation-

Take 15 lit. capacity plastic bucket, then mix all above
material into the bucket then it well mix using wooden
stick and cover with lid, keep for 10 days below the
shade. The mixture should be stir with wooden stick
clockwise and anticlockwise for 5 to10 min every day in
the morning and evening. After 10 days the mixture
should be filter with cotton cloth then it is ready for
spraying.

Dose of application -

100 ml. amritpani mixed with 10 lit. of water and spray
it on all crops at vegetative stage with spray pump. Use
2 lit. of amritpani + 200 lit. of water for one acre area.

Table 3: Material required for preparation of
amritpani

Sr. Particulars Quantity Purpose of
no component

1 Fresh cow | 1kg Micronutrients
dung

Cow urine 1 lit. Pesticidal value

Green neem | 1kg Pesticidal value
leaves

Besan 1kg Fermenting
agent

Jaggery (gur) 100 gm Fermenting
agent

Water 10 lit. Base

Total Amrit | 14.1lit.

pani

4. Pest and Disease control

e Use of pheromone traps for control of pest

o Seed treatment with tricoderma for disease control
e Neem ark as preventive pest control

e Dashparni ark for pest control

Neem ark:
Table 4: Material required preparation of neem ark

Sr. Particulars Quantity Purpose of
no component

1 Dried neem seeds | 5 kg Pesticidal
value

Soap powder 200 gm Sticking agent

Water 10 lit. Base

Plastic bucket One

Total neem ark 15.2 lit

(5.%)

Method of neem ark preparation : take 5 kg dried neem
kernel powder in 10 litres of water mix with 200 gms
soap powder for 24 hrs. Then separate out neem ark by
filtrate through cotton cloth and neem ark will be ready
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for spraying. Recommended spraying rate is 150 ml per
10 lit of water for one pump spray.

Dashparni ark:
Table 5: Material required Preparation of dashparni
ark

Particulars

Quantity

Purpose of
component

Leaves of neem | 5kg Pesticidal value

Leaves of 2 kg Pesticidal value
ghaneri

(Lantana camera)

Leaves of 2 kg Pesticidal value

karanj

Leaves of 2 kg Pesticidal value

kanheri

Leaves of 2 kg Pesticidal value
jatropha or

castor

Leaves of gulvel | 2 kg Pesticidal value

Leaves of 2kg Pesticidal value
custard apple

Leaves of rui 2kg Pesticidal value

Leaves of 2kg Pesticidal value

papaya

Leaves of 2kg Pesticidal value

nirgudi

Gomutra (Cow 5 liter Pesticidal value

urine)

Cow dung 2 kg Pesticidal value

Water 170 lit. Base

Total Dashparni | 200 lit.
ark

Method of preparation- Mix all above content in a 200
lit. plastic container or barrel. Keep it as for 5 days. Add
5-7 lit of water in it and mix again all the content. Keep
the barrel as it for one month. Place it in shade. After

one month separate the ark through sieve. You can use
it for spraying as bio pesticide.

Dose of application - Recommended spraying rate is
125 ml per 10 lit. water for one pump spray. Use 2.5 lit.
dashparni ark along with 200 lit. of water per acre.

Results and discussion of Experiments:

In 2012-13, the WOTR promoted awareness
for SCI system of vegetable cultivation; conduct of
farmers field school and build up confidence of farmers
in pathar area of Sangamner. Implementations of SCI
demo plots with use of organic formulations with INM,
conducted 14 demos on tomato crop, 10 demos on
brinjal crop, 14 demos on onion crop and it compared
with control plots. Use bio-extract for pest and disease
control, almost all farmers have used vermi-compost in
his field for production of vegetables. Following table 6,
7 and 8 shows that the detail study conducted in pathar
villages of Sangamner in year 2012-13 on tomato,
brinjal and onion crop.

Total 14 demonstration plot were conducted
(Table. 6) in villages of P 1 and P 2 cluster on tomato
crop, result indicated that, average fruit yield of tomato
(23457 kg ha'l) was obtained in demo plot over the
control plot (20282 kg ha1) and there was increases in
fruit yield by 16 % in demo plot. While the average NMR
25607 Rs.ha'! with average B:C ratio 1.4 in demo plots
during kharif season of 2012-13.

Total 10 demonstration plot were conducted
(Table. 7)in villages of P 1 cluster on brinjal crop, result
indicated that, average fruit yield of brinjal (32465 kg
ha'1) was obtained in demo plot over the control plot
(26725 kg ha'l) and there was increases in fruit yield by
21 % in demo plot. While the average NMR 144712
Rs.ha'! with average B:C ratio 2.5 in demo plots during
Kkharif season of 2012-13.

Table 6: Fruit yield, monetary returns and B:C ratio of tomato during kharif season 2012-13

Name of the village | No.of | Av.Fruit Fruit % fruit Gross Cost of Net Benefit
demo yield in yield in yield monetary | cultivatio monetary | :Cost
plots demo. control increased | returns n returns ratio
plots plots over (Rs. ha) (Rs. ha) (Rs. ha) (B:C
(kg ha1) (kg ha1) control ratio)
plot

Wankute 14993 12670 18.33

119875 1.3

Bhojdari 1249 1060 17.84 106643 1.3

Jawalebaleshwar 38000 32560 16.71 57000 1.7

Gunjalwadi 34000 28500 19.30 118000 1.2

Varudipathar 30000 27600 8.70 128000 1.3

Sawargaonghule 22500 19300 16.58 60500 1.9

Total
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| Average

‘ 23457 ‘ 20282 ‘

16

98336

72730

25607 ‘

1.4

Table 7: Fruit yield, monetary returns and B:C ratio of brinjal during kharif season 2012-13

Name of
the village

No. of
demo
plots

Av. fruit
yield in
demo
plots
(kgha)

Fruit yield
in control
plots
(kgha)

% fruit
yield
increased
over
control
plot

Gross
monetary
returns
(Rs. ha1)

Cost of
cultivation
(Rs. ha1)

Net
monetary
returns
(Rs. ha1)

Benefit : Cost
ratio
(B:Cratio)

Kuthe bk

10

32465

26725

21.48

243487

98775

144712

Table 8: Grain yield, monetary returns and B:C ratio of onion during kharif season 2012-13

Name of
the village

No. of
demo

Bulb
yield in

Bulb
yield in

increased

Bulb yield

Gross
monetar

Cost of
cultivatio

Net
monetar

Benefit :
Cost

control
plots
(kg ha't)

demo
plots
(kg hat)

plots

over
control

plot (%)

ratio
(B:C
ratio)

y returns
(Rs. ha1)

n
(Rs. ha1)

y returns
(Rs./ha)

Varudi 16960 15000

Pathar

13.07

263022 129225 133797 2.0

Total 14 crop demonstration were conducted
(Table. 8) in Varudi Pathar villages of P 2 cluster on
onion, result indicated that, average bulb yield of onion
(16960 kg ha'') was obtained in demo plot over the
control plot (15000 kg  hal) and it was increased in
bulb yield by 13.07 % in demo plot. While the average
NMR 133797 Rs.ha! with B:C ratio 2.0 in demo plots
during kharif season of 2012-13.

Conclusion:

Bio-extract is used as growth promoter, pest
and disease control as well as soil application. Jeevamrit
helps in increasing crop growth, improving soil health
and increasing microbial activity in soil. Amritpani is a
good tonic for crop it increases growth of crop. Neem
ark and Dashparni ark is an excellent organic bio-
pesticide controls all sucking pest and caterpillars.

Use of INM helps to available nutrient for proper
growth stage of vegetables. Some Farmers in pathar
area of Sangamner normally poor
condition, therefore, they have attracted toward the
organic bio-pesticides because it has a low production
cost and homemade formulations. More than 220
are trained, in preparation of organic
formulations in pathar area of Sangamner. Farmers are

in economic

farmers

benefited as much more they want from his field to use
of SCI method of vegetable cultivation and also this
study helps the farmers how to cultivate vegetables
against withstand adverse climatic condition.
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