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PREFACE
National Innovation on Climate Resilient Agriculture (NICRA) was launched at KVK
Ri-Bhoi in 2011 with the three main objective i.e. to enhance the resilience of Indian
agriculture covering crops, livestock and fisheries to climate variability and climate change
through development and application of improved production and risk management
technologies, to demonstrate site specific technology packages on farmers’ field for adapting
to current climate change and to enhance the capacity building of scientists and other
stakeholders in climate resilient agriculture research and its application.
Under this project, Kyrdem village in Ri Bhoi District was selected as the ‘adopted
village’. Since the inception of the project several technologies under the four modules
(viz. Natural Resource Management, Crop production, Livestock and Fisheries and
Institutional Interventions) of the project have been demonstrated in the farmer’s field to
help farmers cope with the with climate change. The interventions demonstrated were
initiated according to the potential climate change vulnerabilities of the Ri-Bhoi district
viz. Vermicomposting, Water harvesting structure Jalkund, Backyard poultry farming through
Vanaraja, SRI, Crop diversification etc. Several of the interventions were adopted by the
farmers positively and in large scale and were successful
This booklet is an effort to showcase the various success stories of the interventions
demonstrated at Kyrdem village for which we would like to gratefully acknowledge the
constant guidance and support from Dr. S. V. Ngachan, Director, ICAR Research Complex
for NEH region, Umiam, Dr. B.C. Deka, Director, ATARI, Zone III and Dr. A.K. Tripathi,
Nodal Officer of KVKs. We do believe that this publication will definitely help the rural
masses in encouraging and adopting the technologies mentioned in this publication.
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EXECUIVE SUMMARY
The National Innovation on Climate Resilient Agriculture (NICRA) project in KVK
Ri-Bhoi were conducted various climate resilient demonstrations under the different modules
viz. Natural Resource Management, Crop Production, Livestock and Fisheries and
Institutional interventions. The most successful interventions under the different modules
from the year 2011-12 to 2016-17 have been described in detail in this bulletin. Under the
Natural Resource Management module, the most successful interventions conducted were
harvesting of rain water through jalkund, organic matter production through vermi
composting, cultivation of ginger & turmeric on raised bunds with mulching and in-situ
moisture conservation through mulching in broccoli. To help the farmers cope with the
scarcity of water during lean season and the high intensity rainfall during monsoon season,
the demonstration on harvesting of rain water through jalkund was conducted in the field
of 10 farmers and the size of the jalkund was (5 x 4 x 2) m. Quantity of water store in winter
season: 40,000 litres. This has enabled the farmers to cultivate vegetables during the winter
season for their household consumption as well as for sale. The farmers were able to get a
net income of Rs. 1,11,200 per hectare from selling of vegetables. The demonstration on
recycling of organic matter through vermi composting was conducted in the field of 10
farmers to turn the agricultural waste and the kitchen waste into high quality soil amendment.
This intervention was undertaken to reduce the problem faced by the farmers for low
productivity of the soil due to high rainfall and continuous cultivation. The weed biomass
generated through other agricultural activities also remains unused which was also recycled.
Thus, a The size of the vermi compost pit was (2x1x1)m. The number of harvest from one
vermicomposting unit was three times per year and the total harvest was 1500 Kg. A
demonstration on in-situ moisture conservation was conducted in ginger, turmeric (20
farmers) and broccoli (20 farmers) in order to increase the moisture availability to the
crops. The farmers gained a net income of Rs. 1,32,00/ha from ginger, Rs. 1,50,000/ha
from turmeric and Rs. 1,92,600/ha from broccoli.To enhance the productivity of crops,
different interventions were conducted. The most successful were pea cultivation under
raised beds, system of rice intensification, nursery raising and off season vegetable
production under low cost poly house, cultivation of high yielding variety of vegetables,
cultivation of oyster mushroom and nutrition gardening. After the harvest of paddy, majority
of the farmers left their field fallow. To increase the cropping intensity, cultivation of pea in
raised and sunken beds in rice fallows was introduced in the field of 30 farmers with a total
area of 1.5 ha and the farmer gained a net return of Rs. 58,925/ha. To help the farmer cope
with the late arrival of monsoon, low yield of local paddy and lodging effect, resource
conservation technology (SRI) on Paddy was demonstrated covering 0.5 ha area in 10
farmer’s field with a net income of Rs. 34,778/ha.
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Nursery raising and cultivation of vegetables under protected condition help the
farmers to cope with various climate abnormalities like high intensity rainfall, hail storm,
frost and cold wave which caused damage to crops. 2 low cost polyhouse was provided to
the farmers initially and the number has now increased to 10. Farmers were also given
demonstration on cultivation of high yielding variety of crops like Carrot var. Super
Selection,, Cucumber var. Malini, Capsicum var. California Wonder, french bean var.
Darjeeling White, brinjal Chayya, chilli var. Gunter hope and tomato var. Rocky. The net
income received from low cost polyhouse was Rs. 30,952/unit. To ensure food and nutritional
security of the rural families, a demonstration was conducted on Nutrition Gardening was
conducted in the field of 3 farmers. This has enabled the farmers to get nutritious vegetables
for their own consumption and they can sell the surplus vegetables to get additional income.
Technology demonstration was also conducted on Cultivation of Oyster Mushroom to help
the farmers in getting an additional income and to cope in time of crop loss. The average
yield of mushroom from each unit was 168 Kg and it was sold at the rate of Rs. 200/Kg in
the local market.
Deep litter housing system of pig helped the pigs increase the body weight of pis by
60-80 %. Demonstration unit of 3 farmers brought a net income of Rs. 7023/unit.
Demonstration on goat farming was taken up in 5 nos. of farmers and the farmers could get
a benefit of Rs. 3760/unit. Duck cum fish integrated farming system was conducted in the
field of 3 farmers having a minimum pond size of 0.06 ha and the net income from each
unit was found to be Rs. 14,500/-. Demonstration on introduction of Vanaraja birds under
the backyard poultry farming system in the field of 32 had been conducted and 20 numbers
of Vanaraja birds were provided for each unit. The net income from each unit was Rs.
4960/-.Custom Hiring Centre (CHC) helped in easy availability of tools and implements
like power tiller, sprayer, sickle, row marker etc to the farmers and thus helped in saving
time and labour.The success of these technologies in the demonstrated field had motivated
other farmers from the same village as well as neighbouring villages. Many farmers and
farm women had directly approached KVK Ri-Bhoi for getting trainings and awareness
regarding various agricultural technologies. Many educated rural youths also approached
KVK Ri-Bhoi for learning about the various technologies and for developing their
entrepreneurial skills. Thus, there is scope for engaging youth in agriculture for achieving
a sustainable agriculture.
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MODULE: NATURAL RESOURCE MANAGEMENT
WATER HARVESTING STRUCTURES - JALKUND FOR
VEGETABLE CULTIVATION
Brief Description:
The changing weather, unpredictable rainfall pattern and drought are the main factors
contributing to water stress. Therefore, proper water conservation and efficient utilization
of rain water is needed in the area. Due to high rainfall in the area some traditional water
storage structures were constructed by the farmers of this region. But the locally constructed
structures are not at all feasible and this leads to heavy loss of water through run-off loss.
Harvesting of rain water during the rainy season and its re- use during the water stress
period by constructing water harvesting structure known as Jalkund is an effective option.
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Farmers may have option for the capacity according to their water requirement for the crop
intended to be cultivated and also for diversified use of stored water in various farm activities
like crop, livestock and fish production during post rainy season.
Domain area:
The technology was conducted in the field of 8 farmers at NICRA adopted Kyrdem
village to provide water for cultivation during lean season.
KVK Intervention:
KVK, Ri Bhoi initiated a programme to construct some small water harvesting
structures called ‘Jalkund’ under the NICRA project in some of the farmers field of Kyrdem
village. A training programme in collaboration with the Division of Agricultural Engineering,
ICAR was organized in Kyrdem village. The selected farmers were given a demonstration
on the technology for construction of jalkund and its utilization for the Rabi season.
Accordingly, silpauline (5 x 4 x 2 m) was provided where 40,000 liters of water can be
stored.
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Extent of adoption:
Other progressive farmers from Kyrdem and nearby villages were very impressed
with the success of their fellow farmers. As a result this year 2 more jalkund units have
been constructed at Kyrdem village.
Impact & economics:
Technology
No. of
Yield (q/ha)
demonstrated farmers
benefitted
Water
harvesting
structure:
Jalkund

10

Gross
Cost

Gross
Return

Net
BCR
Return

Quantity of water store 45,500 1,56,700 1,11,200 3.44
in winter season:
40,000 litresYield
Winter vegetable :
165 q/ha

The water harvested from the jalkund enabled farmers to cultivate winter vegetables
and this in turn helped to raise the farmer’s income.
After irrigation the vegetables through jalkund a farmer namely, Mrs. Biona Lymphiud
had got profit of Rs 8000 in three months of period by constructing a kitchen garden with
lettuce, onion, radish, pea, carrot etc. Another farmer, Mr. Shadap also earned Rs 9500 in
three months period after selling off his vegetables in the lean season. Similarly, other
progressive farmers with the assistance of KVK, Ri Bhoi have constructed jalkund and
have successfully solved the problem of water scarcity in winter season.
Constraints:
The undulating topography of the region poses a challenge for constructing jalkund
at a proper site. Moreover proper site is difficult to select as most farmers are small and
marginal.
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PRODUCTION OF ORGANIC MANURE THROUGH
VERMICOMPOST
Brief Description:
Vermicomposting is a process of artificial rearing of earthworms and the process of
using them for converting the degradable biomass from agriculture, municipal waste, non
toxic solids and liquid waste of the industries and household garbage’s into a simpler waste
soluble substance rich in nutrients, beneficial soil micro flora and has the properties of
inhabiting pathogenic microbes. The end product of Vermicomposting is called
Vermicompost. It is one of the easiest methods to recycle agricultural waste to produce
quality compost. Vermicomposting is a fruitful alternative to the use of fertilizer. It is an
eco friendly natural fertilizer prepared from biodegradable organic wastes and is free from
chemical inputs. It does not have any adverse effect on soil, plant and environment. It
improves soil aeration, texture and tilth thereby reducing soil compaction and improves
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water retention capacity of soil because of its high organic matter content. It promotes
better root growth and nutrient absorption. It improves nutrient status of the soil both macronutrients and micro- nutrients.
Domain area:
The demonstration on Vermicomposting was demonstrated in NICRA adopted
Kyrdem village covering 10 farmers. The technology was demonstrated to improve the soil
fertility and to help in creating low skill jobs for rural youth and farm women as it requires
low capital investment and relatively simple technology.
KVK Intervention:
Initially a training programme and method demonstration on Vermicomposting was
organized by KVK under the NICRA project to make the farmers better understand the
technology and its advantage. The demonstration units were monitored on a regular basis
and suggestions were provided to the farmers as per requirement.
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Extent of adoption:
After seeing the successful set up and the gain through vermicompost unit in the
adopted village, other farmers from Kyrdem and nearby villages also came forward and
showed there interest in adopting the technology. Subsequently, this year two more
vermicompost units were constructed in the village and they are becoming very popular in
vermicompost production
Impact & economics:
Technology
No. of
Yield (q/ha)
demonstrated farmers
benefitted

Gross
Cost

Gross
Return

Net
BCR
Return

Vermi10
compost Size :
(2x1x1)m

13960

30,000

16940

1500kg/year/unit
(3 harvest in 1st yr)

After 3 months, the first
harvest yielded 450 Kgs of
vermicompost. So far they have
a good harvest of 1500Kg in three
batches which fetch them good
price. Also they are using it for
their winter vegetables.
Constraints:
Unavailability of proper
marketing
channel
for
vermicompost is a major
problem.
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2.14

CULTIVATION OF GINGER & TURMERIC ON RAISED
BUNDS WITH MULCHING
Brief Description:
Meghalaya is the second largest producer of ginger in the country and the major
share of production comes from Ri Bhoi District. In Kyrdem village, the total area under
ginger cultivation is 150 hectares. Ginger is sown in the month of March-April and harvested
in the month of September-October. The occurrence of dry spells in the village is increasing
for e.g. there were 7 dry spells in the year 2000-2010 in comparison to 5 in 1990-2000 and
3 in 1980-1990. Since ginger is mostly grown as rainfed crop, the occurrence of dry spells
greatly affect the growth of the crop. There was also the occurrence of flood in the year
2007 and 2008. Before the start of the project, farmers were growing local variety like
Ladia, Ing Bah and Ing Mukhim. Raised bunds of size 25-30 cm height, 1m width were
prepared across the slopes keeping 60cm gap between each bund. 8-10cm thick mulching
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with locally available materials were done after the planting. This helps in preventing
evaporation loss and advanced seed germination by 3-5 days. Also the growth of weeds is
reduced due to mulching.
Domain Area:
Under the NICRA project, the intervention for in-situ moisture conservation RCT by
cultivating ginger variety Nadia and turmeric variety Megha Turmeric-1 on raised bunds
prepared across the slope was undertaken in the fields of 20 farmers of Kyrdem village.
The total area under cultivation was 1.8 hectare and the yield of ginger was found to be 250
quintal/hectare and that of turmeric was found to be 310 quintal/hectare.
KVK Intervention:
KVK Ri-Bhoi under NICRA project conducted demonstration in the field of 20
farmers. The farmers were also given training regarding ginger and turmeric cultivation
and diagnostic visit and follow up activities are conducted by KVK officials.
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Extent of Adoption:
After the success of the technology, were farmers from Kyrdem and surrounding
villages showed interest in the technology. Thus, 30 more farmers are trained in this
technology.
Impact of Intervention:
Technology
demonstrated
benefitted

No. of
farmers

Area
(ha)

Yield
(q/ha)

Gross
Cost

Gross
Return

Net
Return

BCR

Cultivation of
Ginger on
raised bunds
with mulching
Cultivation of
Turmeric on
raised bunds
with mulching

20

1.8

250

77,700

2,10,500 1,32,800

2.70

310

82,500

2,32,500 1,50,000

2.81

Constraints:
Majority of the farmers are cultivating ginger and turmeric along the slopes and they
followed shifting method of cultivation for ginger and turmeric.
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IN-SITU MOISTURE CONSERVATION THROUGH
MULCHING IN BROCCOLI
Brief Description:
India is the second largest producer of broccoli in the world. The farmers in Kyrdem
village were unaware about broccoli; rather they had myth that it is diseased cauliflower.
The villagers were suffering losses in their traditional vegetable crops like cauliflower and
cabbage due to water scarcity during winter months. Broccoli is a cool-weather crop but
sensitive to very low and high temperature. The seeds are sown in the 1st week of September
in low cost polyhouse. Raised beds of size 20 cm height, 1m width were prepared keeping
30 cm gap between each bed. Well established 20 days old crops were mulched with 5 cm
thick paddy straw and locally available materials, which prevented evaporation loss and
reduced irrigation requirement during its main growth phase in the month of Nov-Dec.
generally the incidence of weeds during the crop season was very less, however, mulching
has reduced the weed problem largely. The crop was ready for harvesting at 90 days after
transplanting.
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Domain Area:
An area of 10 ha was selected taking 10 farmers from the NICRA village for broccoli
cultivation TSX-0788 variety of broccoli was used.
KVK Intervention:
Therefore KVK had shown them video films on the production technology of broccoli,
as this could be cultivated during pre Rabi season and has huge market demand in Shillong.
Training and demonstrations were also conducted in the farmer’s field.
Extent of Adoption:
The success of the technology in the farmers field has generated tremendous interest
and curiosity among the villagers towards broccoli cultivation and approached KVK for
more technical guidance to the rural youths and farmers.
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Impact of Economics:
Technology
demonstrated

No. of
Area
farmers
(ha)
benefitted

In-situ moisture 20
conservation
technology in
Broccoli

1

Yield
(q/ha)

Gross
Cost

Gross
Return

Net
Return

185

10,500

2,97,600 1,92,600

BCR

2.8

Constraints:
High cost of high yielding varieties of seeds make it difficult for farmers to cultivate
the crop.
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MODULE: CROP PRODUCTION
CROP DIVERSIFICATION THROUGH PEA CULTIVATION
UNDER RAISED BEDS
Brief description:
Farmers usually left the field fallow after harvest of paddy. Therefore, to increase
the cropping intensity, cultivation of pea in raised and sunken beds in rice fallows was
introduced. Pea provides substantial benefits to subsequent paddy crop. The main purpose
of cultivating pea crop was to increase income and improve soil fertility through nitrogen
fixation. The variety of pea cultivated Prakash.
Domain area:
The technology on popularization of pea cultivation in rice fallow in raised beds
(var. prakash) was demonstrated in at NICRA adopted Kyrdem village covering 30 farmers
with a total area of 1.5 ha. The technology was demonstrated to increase the income and
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cropping intensity. The raised bed was used to catch the unexpected rain which may cause
damage.
KVK Intervention:
Before the start of the demonstration KVK Ri-Bhoi organized a training and method
demonstration programme under the NICRA project at the Kyrdem village. Along with the
training farmers were provided with pea seeds (var. Prakash). Regular monitoring of the
pea plot was done at the various stages of the pea crop.
Extent of adoption:
In the first year itself, around 50 farmers had grown pea in their rice fallows covering
more than 10 ha area after seeing the demonstration. The performance of pea crop was very
good. As almost all the rice fallows remain uncultivated during the lean season after paddy
cultivation, many of the farmers showed great interest in adopting the technology. After
seeing the success of pea cultivation, other farmers from the nearby villages have shown
interest in adopting this technology. Around 100 farmers from nearby villages have
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approached KVK Ri Bhoi for introducing the technology in their field. The raised bed
technology demonstrated in the farmer’s field had shown 46 % increase in pod yield which
fetched 10 times higher return than traditional method and variety of pea. The profitability
had also increased to 2.9 from 1.3 only.
Impact & economics:
Technology
No. of
Area Yield %
Gross
demonstrated farmers (ha) (q/ha) increase Cost
benefitted
in yield
Cultivation of
pea in raised
and sunken
beds
var. Prakash
Local

Gross Net
Return Return

BCR

30

1.5

25.55 45.71

30,500 89,425

58,925

2.9

30

1.5

17.5

12900

5500

1.3

18400

Constraints:
High cost for field preparation limits the small and marginal farmers from adopting
the technology.

18

ENHANCEMENT OF PADDY PRODUCTIVITY THROUGH
RESOURCE CONSERVATION TECHNOLOGY - SYSTEM OF
RICE INTENSIFICATION (SRI)
Brief description:
SRI is an improved method of rice cultivation developed through participatory on
farm research conducted at Madagascar during 1980. It involves single seedling
transplantation of young seedlings with wider spacings (25X25 cm) instead of transplanting
multiple and mature seedlings in conventional method. This method has the potential to
improve the productivity of land, capital, water and labour simultaneously. The system
promotes soil biotic activities in and around the root zone, through liberal applications of
compost and weeding with a conoweeder that incorporates the weeds and aerates the soil.
With the adoption of SRI yields can be improved upto 6-8 tonnes per hectare with improved
management, hybrid varieties with double in yield compared to conventional methods.
However, actual yield increase depends on the management practices and these practices
lead to enhance yields and considerable savings in terms of seeds, water etc. The nursery
raising for SRI paddy required skill persons for proper growth of seedlings within 10-12
days.
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Domain area:
The technology on SRI on Paddy was demonstrated at NICRA adopted Kyrdem
village covering 10 farmers with a total area of 0.5 ha during 2015-16 for the first time to
mitigate the late onset of monsoon and low yield due to traditional method of cultivation.
KVK Intervention:
KVK Ri-Bhoi organized a training programme on SRI under the NICRA project
before the start of the demonstration. Farmers were provided with Paddy seed (var.
Shahsarang)
Extent of adoption:
For the first year, only five farmers adopted the technology. However, after seeing
the successful performances of paddy cultivated under SRI, a total of 70 farmers from
Kyrdem and nearby villages had shown their interest to practice the SRI technology in their
own field. A field day was organized to spread awareness about the technology to the
neighboring farmers and villages by showing the SRI paddy field in comparison with their
traditional practices. The farmers were very happy with the increased in the yield of paddy
and showed their interest to follow the technology in the coming season.

20

Impact & economics:
Name of the
technology

Area
(ha)

SRI on paddy
0.5
var. Shahsarang
Conventional
0.5
method of
paddy
cultivation

No. of
Yield
farmers (q/ha)

Gross
cost
(Rs/ha)

Gross
income
(Rs/ha)

Net
income
(Rs/ha)

10

39.52

20,550.00 55,328.00 34,778.00 2.69

10

30.2

8540.00

13450.00 4910.00

B:C
ratio

1.57

The result showed that the yield increased by 30.86 % in SRI method compared to
conventional method with proper management practices. The technology fetched higher
net return of Rs. 34778/ha with the profitability ratio of 2.69 as compared to Rs. 4910/ha
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and 1.57 in conventional method. The technology saved 87.5% seeds and 40-45% water in
the SRI adopted farmer’s field.
Constraints:
High labour cost for SRI practice limits the small and marginal farmers from adopting
the technology in large scale at first time practice in the field.
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INCOME GENERATION THROUGH NURSERY RAISING
AND OFF SEASON VEGETABLE PRODUCTION UNDER
LOW COST POLY HOUSE
Breif Description:
In the North Eastern states the productivity of vegetable crops are very low due to
diverse climatic condition and number of factors like abiotic stresses (high rainfall during
raining season, moisture stress, frost during winter season, poor soil nutrient due to losses
resulted by the process of leaching, toxicity of heavy metal ions like iron and aluminium).
Kyrdem village of Ri Bhoi district, Meghalaya produces good amount of cucumber,
capsicum, tomatoes during their main season, which leads to market glut and fall in their
price. On the otherhand, climatic abnormalities like heavy downpour with hailstorm, poor
soil nutrient due to losses resulted by leaching, toxicity of heavy metal ions like iron and
aluminium inflicts maximum losses to the crops. The protective cultivation is the best
alternative for regulating the above factors as per requirement of the crops inorder to realize
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the maximum potential of the crops. It also helps in raising good quality nursery of crops
and also protect the crops from extreme and unseasonal weather conditions. Polyhouse
technlogy also helps in providing quality products, off seasonal production of jobs, increases
production, minimise disease and pests attacks, increases growth rate and life span of crops.
This technology will also increase job oppurtunity for the rural youths and also for more
income per unit of land.
Domain Area:
Initially 2 numbers of farmers from the NICRA adopted village Kyrdem, were selected
for demonstartion of low cost polyhouse in the year 2012.
KVK Intervention:
Low cost polyhouse was constructed using locally available bamboo, metallic wire
for developing the frame. UV stabilized film of 200 μ (800 gauge) used for covering the
roof and 75 per cent shade net on the side walls. The estimated cost of construction of a 100
m² size poly house varies between Rs. 15,000 to Rs. 18,000 i.e, the construction cost Rs.
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150 to Rs. 180 per m². While constructing the polyhouse the height at the center was kept
about 2m and 1.5m at the side. In case of tomato and cucumber, proper staking was done
with bamboo sticks and tying with rope. During tomato cultivation, prevalence of low
temperature and high humidity causes severe infestation of diseases. Under polyhouse
cultivation high yielding variety Cheeranjivi was cultivated and seedlings were transplanted
in the month of September.
Extent of Adoption:
The fellow farmers were very impressed with the performance of vegetable crop
under polyhouse as their crops are protected from high intensity rainfall and hail. The off
season vegetables provided good prices to the farmer. Thus, the number of polyhouse in the
village has now increased to 10 numbers. Now, more farmers from in and around the village
are showing their interest in polyhouse and have approached for more trainings and
demonstrations on low cost polyhouse.
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Impact of Economics:
Technology
demonstrated

No. of
farmers
benefitted

Protected cultivation 10
under (Low cost
polyhouse)

Yield
(q/ha)

Gross
Cost

Gross
Return

Net
Return

BCR

211

25000

55955

30952

2.3

Biona Lymphuid and Daialin Lamare, two women farmers from Kyrdem village
were very successful in their endeavour. In the past, the nursery of different crops were not
raised under protected condition. Thus, the nurseries were under risk of damage from heavy
rainfall and hailstorm. There were times when the farmers had to raise nursery for the
second time if the first one fails. This leads to loss of time, money and other resources. But
under polyhouse, the nurseries were being protected from all weather abberrations as well
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as from many insect and pests. Cucumber, capsicum, broccoli, lettuce and tomato were
remunerative crops for polyhouse cultivation in this area. Capsicum and broccoli were also
high value crops and thus they helped the farmers in getting additional income. The nurseries
of crops like tomato, cabbage, cauliflower, chilli were also being raised in polyhouse.
Constraints:
Maintenance of the UV stabilized film during the rainy season and windy season is
very important as the film gets torn during the windy season if not tied properly to the
polyhouse bamboo frame. The cost of the UV stabilsed plastic film and shade net is very
high hence small and marginal farmers cannot afford to adopt the technology in their own.
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INCOME GENERATION THROUGH HIGH YIELDING
VARIETY OF VEGETABLES
Brief Description:
In the North Eastern states the productivity of vegetable crops are very low due to
diverse climatic condition and number of factors like abiotic stresses (high rainfall during
raining season, moisture stress during summer, frost during winter season, poor soil nutrient
due to losses resulted by the process of leaching, toxicity of heavy metal ions like iron and
aluminium). Even though Kyrdem village produces good amount of vegetables but due to
the use of local varieties and climatic abnormalities like heavy downpour with hailstorm
inflicts maximum losses to the vegetable production.
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Domain Area:
The technology was demonstarted in the field of 30 farmers covering 1 ha area. The
vegetables were cultivated in the rice fields which were usually left fallow during winter
season.
KVK Intervention:
Therefore KVK introduced High Yielding Varieties of vegetable seeds for regulating
the above factors as per requirement of the crops inorder to realize the maximum potential
of the crops. Carrot var. Super Selection,, Cucumber var. Malini, Capsicum var. California
Wonder, french bean var. Darjeeling White, brinjal Chayya, chilli var. Gunter hope and
tomato var. Rocky are the High Yielding Vegetables which have performed very well in
this area.
Extent of Adoption:
Seeing the successful endevour of their fellow farmers and the high demand for
these vegetables in the local as well as nearby markets, ,many farmers from Kyrdem village
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and also from the surrounding villages are approaching KVK Ri-Bhoi for vegetable
cultivation. Thus, winter vegetable cultivation was increased to 5 ha in the coming year and
there is an incraese with each coming year.
The average yield of vegetables have increased from 110 q/ha to 133.67 q/ha. The
percentage of increase is 21.51. The total BC ratio was found to be 2.63. This has helped in
increasing the profit for the farmers who use to cultivate local vegetables.
Impact of economics:
Technology
demonstrated

No. of
farmers
benefitted

Income
30
generation
through high
yielding variety
of vegetables

Area
(ha)

Yield
(q/ha)

Gross
Cost

Gross
Return

Net
Return

BCR

1

133.67

42700

92200

49500

2.15

Constraints:
High cost of High Yielding Variety hybrid seeds pose a problem especially for the
poor farmers.
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CULTIVATION OF OYSTER MUSHROOM FOR INCOME
GENERATION
Brief Description:
The people in Meghalaya are very fond of mushroom but they mostly used the
mushroom which is available naturally in the forest. But with the change in climate and the
conversion of forest area into cultivatable land, the availability of forest mushroom has
been greatly affected. Thus, under the NICRA project, KVK Ri-Bhoi conducted a
demonstration on oyster mushroom cultivation in mushroom house.
Domain Area:
The technology was demonstrated in the field of two farmers in Kyrdem village.
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KVK Intervention:
Two farmers were very interested and they were selected for mushroom cultivation.
Two mushroom units were established in the house of Biona Lymphuid and Johny Shadap.
A low cost mushroom house was constructed using locally available raw materials. Both of
them were provided with 100Kg of Oyster mushroom (Pleurotus sajor caju) spawn for
preparing 100 mushroom bags.

Extent of Adoption:
In the following year, another unit was started as the farmers were very interested in
the technology. The technology was also demonstrated in other nearby villages as more
and more farmers showed their interest in adopting the technology.
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Impact of Economics:
Technology
demonstrated

No. of
farmers
benefitted

Area Yield
(ha) (q/ha)

Cultivation
of oyster
mushroom

2

-

Gross
Cost

168 kg/unit 13,000
(1st harvest
: 88 kg2nd
harvest:
80 kg)

Gross
Return

Net
Return

BCR

33,600

20,600

2.58

Their endeavor was very successful and at present their production till date is around
168Kg from each unit. The mushroom was sold in the market at the rate of 200 per Kg.
After this success they have decide to go for winter mushroom cultivation. This has thus
helped them in getting income during winter season even if the winter crops fail due to
unpredictable weather condition.
Constraints:
Lack of easy availability of mushroom spawn as the spawn is available only in ICAR
RC for NEH Region, Umiam and there is a high demand for spawn in the recent years.
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NUTRITION GARDENING FOR ENSURING FOOD AND
NUTRITION SECURITY
Brief Description:
India is at the top in vegetable and fruit production in the world, but vegetable intake
of Indians remains low; consequently prevalence of anaemia and vitamin A deficiency
continue to be high. The level of malnutrition, especially among women and children,
remains unacceptably high. Poverty leads to under nutrition and food insecurity by limiting
poor people’s access to food. Ensuring food and nutrition security is a challenge for India,
given its huge population and high levels of poverty and malnutrition. Despite achieving
food security, the struggle to achieve nutritional security is still on especially for the rural
and peri-urban population of the developing countries. Thus, with an aim to help the farmers
to achieve adequate nutrition in their diet, the concept of nutritional garden was introduced
to the farmers. The use of chemical fertilizers in excess leads to loss of organic matter, loss
of top soil, water pollution, depletion of soil minerals which in turn leads to reduced nutrition.
Thus, the farmers were instructed to use only organic manures for the garden.
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Domain area:
Under NICRA project, demonstrations were conducted in the garden of 3 farmers.
The total area of the gardens was 0.5 ha.
KVK Intervention:
The selected farmers were given proper training on Nutrition gardening and package
of practice of the high yielding varieties of vegetables was also given before the start of the
demonstration. Various vegetable seeds like Coriander (var. Kalmi), Carrot (var. Super
Selection), Cabbage (var. Wonder ball), Cauliflower (var. Snowball), Chilli (var. Gunter
Hope), and Lettuce (var. G. Lakes) were given to the farmer.
Extent of Adoption:
In the initial year 3 more farmers adopted the technology but in the subsequent years
8 more farmers from the nearby villages have started nutrition garden in their own. In the
village itself as farmers are now aware of the benefits of nutrition gardening farmers have
started small nutrition gardens in their house.
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Impact & Economics:
Technology
demonstrated

No. of
farmers
benefitted

Nutrition garden 3

Area Yield
(ha) (q/ha)

Gross
Cost

Gross
Return

Net
Return

BCR

0.5

38,000

80,000

42,000

2.1

287

The farmers thus are able to get nutritious vegetables from their own garden and
they can also sell the excess vegetables in the village market which is fetching very good
economic return. More farmers now are approaching KVK Ri-Bhoi for establishing nutrition
garden and thus demonstrations will be conducted in the gardens of farmers in the other
village as well for economic upliftment.
Constraints:
Need of proper fencing around the nutrition garden to prevent damage of the crops
by the livestock and poultry which become costly for the farmers.
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MODULE: LIVESTOCK AND FISHERIES
DEEP LITTER HOUSING SYSTEM OF PIG
Brief Description:
With a small investment on building and equipment, proper feeding and sound disease
control programme the farmer can profitably utilize their time and labour in this subsidiary
occupation. The carcass return is quite high i.e. 60-80% of live body weight. Pig grows fast
and is a prolific breeder, farrowing 10-12 piglets at a time. It is capable of producing two
litters per year under optimal management condition. The suitable strategies to improve
pig farming are introduction of improved breeds, proper housing and disease management
that can help to withstand the climate and disease.
Two numbers of female piglets (Hampshire cross) of 2-3 months of age was given in
each unit. The selected farmers were instructed to construct Deep litter housing for the pigs
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as per the recommended size. The floor space area of the pig house suggested was 3m2/pig.
Deep litter system using saw dust with a depth of 1 foot was introduced.
Domain area:
Three numbers of farmers were selected for demonstration of Deep litter housing
system in pigs from the NICRA adopted village Kyrdem during 2015-16.
Extent of adoption:
For the first year only three farmers adopted the technology but after seeing the
better performance of pigs under the deep litter housing system 10 more farmers from
Kyrdem and neighbouring villages have shown interest in adopting the technology in their
field.
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Impact & economics:
Name of the
technology

No. of
farmers

Yield

Gross
cost
(Rs/ha)

Deep Litter
Housing
System of Pig
Conventional
method of
pig rearing

3

Body weight gain: 10,026.00 17,049.60 7,023.60 1.70
148g/day/pig

3

Body weight gain
110g/day/pig Mortality- 12.5%

9600

Gross
income
(Rs./ha)

11,640

Net
B:C
income ratio
(Rs/ha)

2040.00 1.21

The farmers earned the profit in an average of Rs. 7023.60 with BC ratio of 1.70
which impacted the horizontal spread to the neighboring tribal farmers. The average body
weight of the pigs at 8 months of age was found to be 60 kg. Two nos. of female pigs
farrowed 6-8 piglets. Selling of the piglets after the weaning age has given the farmers an
opportunity to fetch good economic return. Farmers were very much happy with the
demonstrated technology.
Constraints:
Initial cost for construction of the housing limits the adoption of the technology by
the small and marginal farmers.
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SCIENTIFIC GOAT FARMING
Brief Description:
The Goat “Poor man’s cow” occupies a unique place among the domestic livestock
in the Ri Bhoi district of Meghalaya. Goat farming plays a significant role in upliftment of
rural economy and nutritional status of poor people of this area. Due to undulating topography
of this district, rearing of goat is favourable rather than large animals like cattle and buffalo.
Goats can reproduce under extreme conditions that would eliminate species. They can live
in hot, tropical climates as well as cool temperature climates. Goats are more tolerant to hot
climate than any other farm animals, which make it a very important livestock animal
considering the changing climatic condition of the North- east region. Considering the
multiple advantages, goat farming could be a profitable enterprise for the poor farmers of
the district.
Domain Area:
Demonstration on goat
farming under NICRA project in
the NICRA adopted village
(Kyrdem) was taken up in 5 nos.
of farmers.
KVK Intervention:
Before the start of the
demonstration the farmers were
imparted trainings on scientific
goat farming, construction of
low cost goat house, feeding
management,
health
management etc. The selected
farmers were provided with 2-5
nos. of 5 months old Assam Hill
female goats. Two of the
selected farmers were provided
with one male goat each for
breeding purpose. In addition to
these, 50 kg concentrate feed
was also provided to the farmer.
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A low cost raised house was constructed using locally available materials like bamboo,
wood, thatch etc. as per the space requirement of 15-20 sqft. The height of the house was
raised 3 ft above the ground with well ventilation. The entry and exit of goat into the house
was made up of wooden plankor bamboo steps.
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KVK carried out a regular monitoring and follow up of the units if necessary and
suitable suggestion and recommendation were given to solve specific problems. Regular
deworming of goat was done and also treatment was provided whenever necessary.
Collection of data on body weight gain and health status was collected at regular intervals.
Extent of adoption:
The technology was found to be well adopted by the farmers, as the farmers could
get benefit from selling of goat from the multiplied stock within a year.
On seeing the performance and success of the technology other farmers of the village
are attracted to adopt the technology and approached to KVK Ri-Bhoi for the demonstration
of the technology. From the initiation of the demonstration 6 more farmers have adopted
the technology in and around the village.
Impact of Economics:
Technology
demonstrated

No. of
farmers
benefitted

Body
weight
gain

%
Gross
increase Cost

Gross Net
Return Return

BCR

Scientific goat
farming
Local

7

57 gms
/day/goat
45 gms
/day/goat

26.66

6500

10260

3760

1.57

5500

7200

1700

1.30

7

Mrs. Valarie Maring one of the successful farmers was provided with 5 nos. of female
goats of 5 months of age. After 1 year of the demonstration she has obtained a total of 10
nos. of kids from the parent stock. She has earned an income of Rs.13500/- by selling of 9
nos. goat of 5-6 months of age.
Constraints:
Lack of large grazing area makes it difficult for the goat farmers to graze the goats.
Hence a manual labour is required for grazing the goats in the jungle area.
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DUCK CUM FISH INTEGRATED FARMING SYSTEM
Brief Description:
The demand of animal protein in the region is very high as people of this region are
mostly non-vegetarian. Meat of any kind is acceptable with a special preference given to
pork, chicken and beef. Almost each and every household in the village rears atleast one or
two pigs and few poultry birds in their backyard. However, the duck farming is not a common
practice of farmers in the district inspite of having tremendous scope of this farming. Ducks
are very resistant to many diseases unlike poultry, require less attention for feeding and
well thrive to adverse climatic condition. The district is endowed with many water bodies
with or without fish culture. This water resource could be integrated with duck to reap
more production from a unit area for food security. The integrated duck cum fish farming is
a new approach to this area which would provide an economically viable and environmentally
sustainable farming system for the farming community of the district. This farming system
is based on the concept of an efficient use of water bodies to increase its biological
productivity through the use of duck droppings to fertilize the fish pond.
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Domain Area:
KVK, Ri Bhoi has undertaken a demonstration of Duck cum Fish integrated farming
under NICRA project in the NICRA adopted village (Kyrdem). For the demonstration of
the technology 3 nos of farmers were selected. Each of the farmers had minimum of 0.06 ha
size pond.
KVK Intervention:
Before the start of the demonstration farmers were imparted trainings on duck cum
fish integrated farming, construction of low cost duck house, feeding management, health
management, housing management etc. Each selected farmer was provided with 15 nos. of
5 months old Khaki Campbell X Assam local cross ducklings procured from Assam. In
addition to these, 50 kg concentrate feed was also provided to each farmers.
A low cost house was constructed over the pond embankment using locally available
materials like bamboo, wood, etc. As per the space requirement of 1-1.5 sq feet/duck the
house was constructed. The height of the house was around 2.5 m with well ventilation.
The entry and exit of duck into the pond was made like a bridge pattern made up of bamboo
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or wooden. Along the periphery of the fish farm fencing was made to prevent the outgoing
of the ducks from the fish farms.
KVK carried out a regular monitoring and follow up of the units if necessary and
suitable suggestion and recommendation were given to solve specific problems. The
ducklings were vaccinated against Duck Plague and regular deworming was done. Collection
of data on body weight gain, egg production and health status was done.
Extent of adoption:
The technology was found to be well adopted by the farmers, as the farmers could
get benefit from both fish farming as well as duck farming. The duck egg being bigger in
size and costlier than the poultry egg provides more profit to the farmers. On seeing the
performance and success of the technology in the farmer’s field more and more farmers are
attracted to adopt the technology. Since the initial year of demonstration of the technology
7 more farmers have adopted the technology in and around the village.
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Impact of Economics:
Technology
No. of
Body weight %
Gross
demonstrated farmers
gain/ egg
increase Cost
benefitted production
Integrated
11
duck cum fish
farming system :

Local (fish
production)

11

Egg
production
11 nos/bird/
month Fish
production:
90.2 kg
Fish
production:
80 kg

26.66

Gross Net
BCR
Return Return

17,460 31,960 14,500

1.83

11,200 14,580 3380

1.30

Mrs. Valarie Maring one of the selected farmers has earned an income of Rs.2800/by selling of duck eggs and Rs.6357/- by selling of fish from her pond. Mrs. Biona Lymphuid
another farmer has gained Rs.2300 from selling of duck eggs and Rs. 3500/- from selling
fish from her pond. In addition to this income she has also helped other farmers in providing
with fertilized eggs for natural hatching. A total of 30 nos of ducklings have been produced
by hatching of duck eggs and with these ducklings 3 new farmers have started similar type
of farming.
Constraints:
Some ducks show less brooding ability hence a local poultry bird is required for
brooding of the duck eggs.
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BACKYARD POULTRY FARMING THROUG VANARAJA
Brief Description:
Backyard poultry farming is an inseparable part of a rural houshold in the North East
region as it plays an important role for improving the economic status and fulfilling the
protein requirement of the household. The climate change is affecting the crop production
more and more and often pushing the farmer’s economy at the verge of collpase. Hence
livestock and poultry sectors can help overcome the losses from the crop production in
such situation by generating additional income. Backyard poultry farming system requires
less money and inputs for rearing of birds and also self sustaining among the rural poor
farmers. Moreover, there is an escalating demand for local chicken in the district as well as
in the state where consumers are not reluctant to pay higher price for high quality desi
chicken meat. Although local chicken are desirable but they are poor performers in terms
of meat and egg production. Almost every household rears 2-10 nos. of local chicken under
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backyard system. Therefore, there is an urgent need to improve the productivity of backyard
poultry by introducing improved chicken of Vanaraja variety. The Vanaraja birds are hardy,
relatively resistant to various poultry diseases, thrive well on locally available feed resources,
good scavengers, they have attractive multicolour feather pattern like desi birds and long
legs to escape from predators. A vanaraja bird lays eggs two times higher than a local
chicken lays eggs. Therefore, vanaraja is a choice of bird under backyard system to augment
the poultry production in the district.
Domain area:
Krishi Vigyan Kendra Ri Bhoi, ICAR RC for NEH Region, Umiam had started
demonstration units for introduction of Vanaraja birds under the backyard poultry farming
system in the farmers field at Kyrdem. Under the NICRA project 32 numbers of farmers
had been selected and 20 numbers of Vanaraja birds of 4 months of age had been distributed
to the farmers.
KVK Intervention:
All the selected farmers were provided with information on site selection, construction
of low cost poultry house using locally available materials like bamboo, thatch grass, housing
management, feeding management, disease management etc. through trainings before the
start of the demonstration units.
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Timely vaccination, monitoring and record keeping have been maintained. Suggestions
and recommendations have been provided as per the farmers need. The farmers have shown
keen interest in adopting these birds in their backyard poultry farming system.
Extent of adoption:
Due to the high egg laying capacity, higher weight gain, colorful plumage like local
birds the farmers have shown high acceptability. The farmers were highly motivated with
the performance of the birds and the demand for Vanaraja birds is very high. The farmers
have demanded for more trainings and deonstartion on Scientific backyard poultry. Thrity
four more farmers have adopted the technology in and around the village.
Impact of Economics:
Technology
No. of
Body weight gain/
demonstrated farmers egg production
benefitted

Gross
Cost

Gross
Return

Net
BCR
Return

Backyard
32
poultry
farming
through
Vanaraja birds 32
(20 nos/ unit)
Local(20
nos/ unit)

Body weight: 602
Egg production: 11
nos/bird/month

3200

8160

4960

2.55

Body weight: 100
Egg production: 11
nos/bird/month

1800

3360

1560

1.87

The average body weight gain in Vanaraja has been found to be 610 g/bird/month as
compared to 100g/bird/month of local poultry. Even the egg production has been observed
to be 11 nos/bird/ month whereas in case of local poultry it is found to be 6 nos. / bird/
month. One of the farmers Mrs. C. Shadap generated an income of Rs. 3840 by selling
excess male birds @ Rs. 160/kg after retaining two males for breeding. He also sold 220
eggs @Rs. 8/egg. His total income was Rs. 5600 by selling meat and eggs. His success has
motivated many other farmers for rearing Vanaraja birds in backyard poultry system.
Constraints:
Local brooder hen is required as Vanaraja birds are not a good brooder. Another
constraint is that the birds attain 2-3 kg weight at an early age hence farmer tend to rear the
breed for meat purpose rather than for layer purpose causing depletion of the stock
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MODULE: INSTITUTIONAL INTERVENTION
CUSTOM HIRING CENTRE
Brief Description:
Farm mechanism is still in nascent stage in the Ri Bhoi district of Meghalaya although
it plays a key role in modernization of agriculture. Agriculture mechanization offers many
benefits in terms of improved labour efficiency and productivity, efficient use of expensive
farm inputs, reduction of human drudgery and timeliness of operations. Mechanization
also saves time in completing different operations, which gives the crop more time to mature;
allows the farmer to be more
flexible in his farming
operations; and facilitates multi
and relay cropping. Progressive
farmers have now realized that
the use of farm mechanization
enables efficient utilization of
inputs such as seeds, fertilizers
and irrigation water along with
other factors which ultimately
increase cropping intensity.
Domain area:
KVK has initiated and
established a Custom Hiring
Centre (CHC) in Kyrdem
village as per the guidelines of
the NICRA project. The
equipments
and
farm
implements were procured
from
the
Agriculture
Engineering Division of ICAR
Research Complex, Umiam for
CHC that have been developed
specially for the farmers of this
region.
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KVK Intervention:
A training programme on uses of different tools and implements in collaboration
with the Division of Agricultural Engineering was organized by KVK Ri-Bhoi under the
NICRA project to help farmers better understand the different farm equipments and their
uses.
Extent of adoption:
In the initial year, only few farmers (20 nos.) rented the implements from the custom
hiring centre. However, as more farmers came to know about the CHC, around 100 farmers
rented the implements especially during the peak season of cultivation.
Impact & economics:
Name of Implements

Rent / Charges

Area (ha)

Total amount in
CHC Account

Power tiller – 1 no.
Aspee knap sack sprayer-8 nos
Weighing machine – 3 nos.

250/hr
10/day
5/day

10
2.5

Rs. 20,560 /-

The use of power tiller helped in saving time and labour spent by farmers during
land preparation for paddy and other vegetables and thus they can do other additional
activities in their free time. Before the implement of custom hiring center, it was difficult
for the farmers to procure
implements for spraying
purpose. But now, with the
implements readily available
in custom hiring centre,
farmers can procure any
implement at any time which
helps in saving time as well
as labour.
Constraints:
Lack of credibility
among some farmers lead to
improper functioning of the
custom hiring centre.
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