INTRODUCTION
Climate change is a very important area of concern affecting the production and productivity
of different crops and livestock in the country as well as in the world. The Earth's average
temperature has been rising since the late 1970s, with nine of the 10 warmest years on record
occurring since 1995. The Earth's average surface temperature has increased by 1.5°F (0.83°C) since
1880. Since agriculture makes up roughly 16 per cent of India’s Gross Domestic Product (GDP), a
negative impact on production will greatly affect the country as a whole. As against a 7-8% growth
rate of economy in the last few years, agriculture and allied sectors in the last decade and half have
registered a much lower growth trajectory and face stagnation in India. Climate change induced by
increasing greenhouse gases is likely to affect crops differently from region to region. A detailed
analysis of rice yield by the International Rice Research Institute (IIRI) forecast 20 per cent
reduction in yields over the region per degree Celsius of temperature rise.
Farming has never been easy especially for the poor farmers in India. Farmers have to face a
host of challenges, the most difficult of which is dealing with the uncertainties of nature.
The Intergovernmental Panel on Climate Change (IPCC) Third Assessment Report, concluded that
the poorest countries would be hardest hit by climate change, with reductions in crop yields in most
tropical and sub-tropical regions due to decreased water availability, and new or changed insect pest
incidence. The negative impact of climate change on agriculture and allied sectors could result in
problems related to food security and may threaten the livelihood activities upon which most of the
Indian population depend.
Thus, to help the farmers to better cope with the climate change, the Indian Council of
Agricultural Research has launched a Project called ‘National initiative for Climate Resilient
Agriculture’ during 2011. Under this project, Kyrdem village in Ri Bhoi District was taken as the
‘adopted village’. The three main objectives of the project are:
1. 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.
2. To demonstrate site specific technology packages on farmers’ field for adapting to current
climate change.
3. To enhance the capacity building of scientists and other stakeholders in climate resilient
agriculture research and its application.
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NICRA project comprises of “Technology Demonstration” component where stress is laid
upon detection of exact climatic stress and site specific climate resilient technologies are
demonstrated in the farmer’s field to motivate farmers for adoption with locally available
technologies that can impart resilience in general rainfed agricultural practices through interventions
by Krishi Vigyan Kendras. The technology demonstration component consists of four modules:
1. Module I: Natural Resource Management
Interventions on in-situ moisture conservation, rainwater harvesting and recycling for
supplemental irrigation, improved drainage in flood prone areas, conservation tillage, ground
water recharge and water saving irrigation methods.
2. Module II: Crop Production
Introduction drought/temperature tolerant varieties, advancement of planting dates of
rabi crops in areas with terminal heat stress, water saving paddy cultivation methods (SRI,
aerobic, direct seeding), frost management in horticulture through fumigation, community
nurseries for delayed monsoon, custom hiring centre for timely planting, location specific
intercropping systems with high sustainable yield index.
3. Module III: Livestock and Fisheries
Augmentation of fodder production during drought/ floods, improving productivity of
CPRs, promotion of improved fodder/ feed storage methods, preventive vaccination,
improved shelters for reducing heat/ cold stress, management of fish ponds/ tanks during
water scarcity and flooding.
4. Module IV: Institutional Interventions
Institutional interventions either by strengthening the existing the ones or initiating
new ones relating to seed bank, fodder bank, custom hiring centre, collective marketing and
introduction of weather index based insurance and climate literacy through a village level
weather station.
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Profile of Kyrdem Village

DETAILS OF THE NICRA VILLAGE
Kyrdem
Dorbar Shnong
Ri-Bhoi & Meghalaya
Longitude : N 25° 41.487
Latitude : E 92° 04.308
Elevation – 864 m
Eastern Himalayan Zone
220

Name of the village/cluster
Name of the Gram Panchayat
Name of the Taluka
Name of the District & State
GPS Location & Elevation
Agroclimatic zone
No. of households
Landless:
Marginal:
Small medium:
Large :
Population
Average annual rainfall (mm)
Soil detail
Major crop
Total geographical area
Total cultivated area (ha)
Rainfed area (ha)
Irrigated area (ha)
Major climatic variability
challenge

Source of irrigation

1760
1907.6
Red loamy soil, Sandy loam
Paddy, Ginger, Tomato, Turmeric, Vegetables
2000
600
462
138
Erratic rainfall pattern, cold wave during winter, high intensity
of rainfall
Number
Area (ha)
Open wells
30
5
Bore wells
2
3
Community water bodies
(tank)
Lift irrigation
Canal irrigation
60
12000m
If any other sources
20
(spring)

Kyrdem village is the adopted NICRA village of KVK, Ri Bhoi. It is located under
Umsning block. It is located at a distance of 45km from Shillong and 25km from KVK Ri Bhoi. The
district is divided into 3 blocks with a total of 584 villages and 45 gram sevak circles. Ri Bhoi district
is divided into two agro climatic zones viz. Sub- Tropical Hill Zone and Mild Tropical Hill Zone.\
The Ri Bhoi district of Meghalaya was formed on the 14th June 1992. It has an area of 2,448
sq km and a population of 2, 58,380 in 2011. Nongpoh is the districts headquarter which is located
about 53 kms from the state capital, Shillong. Rice is the main food grain grown in the district.
However, the district has good potential for growing horticulture crops esp. fruits like Strawberry
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and flowers like Gerbera. The climatic condition proves ample scope for growing of fruits ranging
from Sub-tropical to temperate varieties.
The district receives an average annual rainfall of 1636.46 mm. the maximum rainfall occurs in
the month of June and July. The temperature in the district ranges from 2°C to 36°C. The soil of the
area is dark reddish brown in colour varying in depth from 20-200 cm. the texture of soils varies
from loamy to fine loamy. The soil fertility has been divided into four classes namely (i) highly low
medium, (ii) high medium medium (iii) medium medium low and (iv) medium low medium. The
actual irrigated area is 2661.21 ha.
The total geographical area is 2000 ha with a population density of 88 person/ sqkm. The
literacy rate of the village is 80%. The maximum and minimum temperature ranges from 7°C to
31°C. The major soil types (colour) are Red Loamy and Sandy Loam. The cropped area is 600 ha,
out of which 23% is irrigated and 77% is rainfed.
Distribution of area in Kyrdem village
•

Total Geographical area (ha) : 2000

•

Total cultivated area (ha)

: 600

•

Area rainfed (%)

: 77%

Rainfall pattern in Kyrdem village
•

: 2nd June

Onset of Monsoon

RAINFALL

AVERAGE (MM)

SW monsoon (June-Sep):

1239.3

NE Monsoon(Oct-Dec):

220.1

Winter (Jan- March)

19.5

Summer (Apr-May)

428.7
1907.6

Annual

HISTORICAL TREND OF RAINFALL IN KYRDEM VILLAGE
HISTORICAL TRENDS IN RAINFALL

DECADAL AVERAGE
1980-1990

No. Intensive rain-spells

2000- 2010

121.0

129.0

131.0

> 10 days

3.0

5.0

7.0

> 15 days

0.0

0.0

0.0

> 20 days

1.0

1.0

0.0

26.0

24.0

42.0

No. of rainy days
No. dry spells during Kharif
season

1990-2000

> 60 mm per day
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Flood (Frequency in past 5 years):• November 2007, due to Heavy rains for 3 days
• June 2008, due to heavy for one month
RAINFALL DISTRIBUTION PATTERN OF RI BHOI DURING LAST FIVE YEARS
2007-2012:
Month
2007
Nil
117.9
21.6
251.2
325.7
560.2
514.2
393.5
469.8
236.0
206.8
NIL

January
Feb
March
April
May
June
July
August
Sept
October
November
December

Yearly rainfall (mm)
2009
2010
Nil
0.0
Nil
0.0
40.2
44.3
56.3
110.6
381.5
207.8
352.3
586.6
419
419.7
396.1
389.1
389
344.3
141.4
408.3
0.7
22.6
0.0
5.0

2008
34.3
4.7
69.7
58.4
296.2
345.3
285.4
426.1
390.1
228.5
36.4
19.3

2011
1.6
18.0
54.8
182.0
429.9
635.1
338.6
380.8
294.3
187.9
101.3
12.3

2012
32.9
0.0
1.8
139.6
273.6
312.7
256.0
440.0
348.8
251.5
30.0
0.0

BAR DIAGRAM OF THE RAINFALL PATTERN OF RI BHOI DURING LAST FIVE
YEARS 2007-2012
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Annual Rainfall Distribution
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Fig: No. Of Rainy days for the last 30
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MAXIMUM TEMPERATURE DISTRIBUTION OF RI BHOI DURING LAST FIVE
YEARS 2007-2012:

MONTH
January
Feb
March
April
May
June
July
August
Sept
October
November
December

2007
20.0
20.1
25.0
26.8
28.4
28.0
27.5
28.7
27.7
26.4
24.3
21.4

2008
19.7
20.3
26.1
29.7
28.2
27.9
28.0
27.8
27.1
26.4
22.5
22.0

MAXIMUM TEMPERATURE
2009
2010
21.5
22.92
24.90
23.45
26.9
28.60
28.4
29.4
28.0
28.4
28.7
27.9
28.9
28.4
28.0
28.5
27.6
27.3
27.3
26.3
24.2
24.5
21.5
20.4
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2011
18.9
23.9
27.8
27.8
28.9
28.9
28.9
29.2
29.4
28.5
24.3
22.1

2012
18.5
23.0
26.9
27.9
29.2
28.2
28.8
29.1
27.5
26.5
24.1
21.0

BAR DIAGRAM OF THE MAXIMUM TEMPERATURE OF RI BHOI DURING LAST
FIVE YEARS 2007-2012
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MINIMUM TEMPERATURE OF RI BHOI DURING LAST FIVE YEARS 2007-2012

MONTH
January
Feb
March
April
May
June
July
August
Sept
October
November
December

2007
6.2
8.3
11.5
15.8
18.7
19.7
20.4
20.3
19.1
16.1
11.6
7.7

2008
7.3
6.8
11.8
15.7
17.2
19.6
20.4
20.2
19.0
15.8
9.4
9.1

MINIMUM TEMPERATURE
2009
2010
7.9
6.12
9.6
8.07
12.3
14.6
16.6
17.3
17.4
17.6
19.5
19.7
20.7
20.3
20.7
20.1
19.5
19.1
16.16
15.7
11.63
12.9
8.04
7.6
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2011
5.1
8.4
12.6
14.5
17.0
19.5
19.7
19.5
18.8
15.5
9.2
6.9

2012
5.4
7.2
12.0
16.1
17.6
19.5
20.3
19.7
19.0
14.9
10.1
7.3

BAR DIAGRAM OF THE MINIMUM TEMPERATURE OF RI BHOI DURING LAST
FIVE YEARS 2007-2012
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Agriculture profile of Kyrdem Village
CROPPING SYSTEM FOLLOWED AT KYRDEM VILLAGE
CROPS/ CROPPING SYSTEM

AREA (HA)

YIELD/ HA

Paddy

80

32 q

Ginger

50

250 q

Tomato

70

280 q

Turmeric

40

170 q

Vegetables

60

200 q

CROPPING CALENDAR OF KYRDEM VILLAGE
Crops

Jan

Feb

Mar

Apr

Paddy

Ginger

Turmeric
Tomato/
bean/
potato/
capsicum




Cleaning of
forest area,
land
preparations
Cleaning of
forest area,
land
preparations
Trans
plant

Terracing/
sowing

Terracing/
sowing

May

Jun

Jul

Aug

Sep

Oct

Nov

Nursery Trans
bed
plant
Intercultural
operations
(earthing up,
weeding, etc.)
Intercultural
operations
(earthing up,
weeding, etc.)

Dec

Harvest

Harvest

Harvest

Harvest

Maize: Two local varieties are grown: yellow and white. All the characteristics are same.
Groundnut, Soybean, Blackgram and other pulses are not grown.
STATUS OF LIVESTOCK & FISHERIES AT KYRDEM VILLAGE
Livestock

Number

Yield/ productivity

Cattle: Crossbred

-

-

Cattle: Indigenous

50

Milk: 500 ml/day/cow

Buffaloes

30

Milk: 500 ml/day/cow

Goat

180

-

Local: 200 nos Cross (Hampshire): 150 nos

Sold @Rs. 6000/pig at age of 1 year

2500

Eggs=30 eggs/year/bird

Pig
Backyard Poultry

Frequency: 3 times a year
Inland Fisheries
Fresh water
Brackish water

Area (ha)

Yield (t/ha)

2000

-

-

-
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Climatic Vulnerabilities of Kyrdem village
A survey was conducted to find out the various climatic vulnerabilities that are prevailing in the
village. Potential vulnerabilities have been sorted out and interventions were made accordingly.
THE MAIN CLIMATIC CONSTRAINTS OBSERVED IN THE VILLAGE

Crops / Cropping

Climatic constraints (drought/ flood /cyclone/ heat or

system

cold wave, disease & pest, sea inundation, etc)

Paddy

Disease and Pest (Blast, Brown Spot, Sheath Blight;
Gandhi bug) cyclone (Oct/Nov: last 2 years)

Ginger

Disease and Pest (Soft Rot, Stem Borer)

Tomato

Cold wave, Disease and Pest (Bacterial Wilt, Leaf Curl;
White Fly (vector: from last two years).



Turmeric

Disease (Leaf blotch)

Vegetables

Disease and Pest

Major constraints (fodder/ disease/ market): No care taken when there is incidence of any
insect, pest or diseases, no fodder cultivation also done in the village and there is no proper
marketing channel for disposal of the produce

In respect of Livestock and fisheries, prior to the intervention of the project, the farmers did not
follow Integrated Farming System. But after the initiation of the project, the farmers have started
integrating livestock and fishery with agricultural crops. Some of the integrated farming systems
followed by the farmers are paddy cum fish, duck cum fish, horticulture crops cum fish, piggery cum
fish and poultry cum fish. .
The changing climate which includes the rise in temperature resulted in more heat stress and
the occurrence of more frequent and severe climate extremes can be very harmful for the crops.
1. Rice: Rice diseases and pests are strongly influenced by climate change. Water shortage,
irregular rainfall patterns and related water stresses increases the intensity of some diseases
especially blast. The outbreak of pest like Root Aphid is also a major problem faced by the
farmers due to change in climate.
2. Maize: Due to dry spells, it has been observed that the incidence of Aphids in maize crop has
been found to be very high during the vegetative stage. This has resulted in low production
and low yield of the crop.
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3. Groundnut: The incidence of white grub has increase due to changes in climatic condition.
The grub feeds on the roots of the groundnut and also on the developing pods resulting in
severe yield losses.
4. Ginger: Soft rot is one of the most destructive diseases of ginger which resulted in total loss
of the crop. The increase in the number of intensive rainfalls for e.g., 42 nos. in 2000-10,
have led to the increase of soft rot of ginger especially if proper drainage system is not there
in the farmers’ field.
5. Turmeric: In turmeric, leaf blotch is the most important disease. The crop is affected during
the fast growing period.
6. Tomato: In tomato, late blight disease has been found to increase due to the change in
climate.
Climatic Vulnerabilities and Interventions made at Kyrdem Village:

After proper survey of the village, potential climatic vulnerabilities and problems related to
agriculture and farming has been sorted out and interventions were made accordingly.
1. Cold wave, Extreme precipitation events (heavy rainfall, storm etc):
Protected cultivation of vegetables and nursery raising in low cost Polyhouse.
2. Soil degradation:
Construction and promotion of low cost Vermicompost production unit and utilization of
vermicompost in order to improve soil health
3. Water scarcity:
Low cost rain water harvesting structures (Jalkund) for water harvesting, storage and
irrigation purpose
4. Unusual Weather Pattern causing crop failure:
Introduction of Integrated Farming System like Duck Cum Fish to cope with crop
failure, additional income and sustainable farming.
Cultivation of Oyster Mushroom in low cost mushroom house for nutrition source and
extra income for the farmers.
5. Unusual weather pattern causing reduction in production and productivity in
Livestocks and Poultry:
 Breed:
Upgradation of goat and pigs by Artificial Insemination with improved germplasm.
Introduction of improved breed of poultry (Vanaraja), goat (Assam hill goat cross
breed)
 Housing:
Deep litter system of housing for pigs to prevent stress due to climate.
 Health Care Measures:
Vaccination against common parasitic diseases of livestock, poultry and duck.
6. Reduction in Fish Production:
Renovation of pond and composite Fish Culture to enhance the fish production.
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Module 1: NATURAL REOURCE MANAGEMENT
Intervention: Insitu Moisture Conservation by mulching with locally
available weed mass for growing Ginger
Introduction:
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 SeptemberOctober. But in recent years 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. The main varieties of ginger
grown by the farmers are the local variety like Ing Bah and Ing Mukhim.
This crop thrives best in well drained friable loamy soils rich in humus. The crop cannot
withstand water logging and hence soils with good drainage are preferred for its cultivation.
Therefore mulching the ginger beds with green leaves is an essential operation to enhance
germination of seed rhizomes and to prevent washing off soil due to heavy rain. Mulching is a layer
of material applied to the surface of an area of soil. Its purpose is not only to conserve moisture but
to improve the fertility and health of the soil and to reduce weed growth. Mulch is usually but not
exclusively organic in nature. It may be permanent (e.g. bark
chips) or temporary (e.g. plastic sheeting). Natural mulches
consist of organic plant and/or animal residue or by-products.
They are generally spread over the ground surface around
established plants or over the entire growing area in a layer 2
to 5 inches deep. Composted sawdust, bark, wood shavings,
leaves, grass clippings, rice hulls, ground corncobs, and
animal manures may also be used. Pine needles, hay, and
straw are light and airy; therefore, a 4- to 5-inch deep layer is

Fig 1: Mulching in ginger field

needed for them to be effective. It may be applied to bare soil, or around existing plants. Mulches of
manure or compost will be incorporated naturally into the soil by the activity of worms and other
organisms. This also helps to add organic matter to the soil and conserve moisture during the later
part of the cropping season.
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Technology:
To increase the moisture availability to the ginger crop, in-situ moisture conservation
techniques by mulching with locally available materials like straw, hay etc. is being demonstrated to
the farmers in the field.
Materials and Method:
20 nos. of Ginger farmers were selected with a total area of 0.56 ha. Training on the mulching
technique and its advantages were conducted in the village. Method demonstration of mulching was
also given to the farmers. According to the method demonstration given raised bunds of size 25-30
cm height, 1m width were prepared across the slopes keeping 60cm gap between each bund in the
farmers field. 8-10cm thick mulching with locally available materials were done after the planting.
KVK Intervention:
Under the NICRA project, the intervention for in-situ moisture conservation RCT by
cultivating ginger variety Nadia on raised bunds prepared across the slope was undertaken in the
fields of 20 farmers of Kyrdem village. This helped in preventing evaporation loss and advanced
seed germination by 3-5 days. Also the growth of weeds was reduced due to mulching.
Impact of Intervention:
The total area under cultivation was 0.56 hectare and the yield of ginger was found to be 259
quintal/hectare. The Gross Cost was Rs. 69500, Gross Return was Rs.156180 and the Net Return was
Rs. 86680. The yield was found to be higher than the 250 q/ha which was produced before the
intervention of the technology. After observing the profit gained by the farmers adopting this
intervention other farmers have also started adopting the technology in their own field.
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Cost of production
Table 3: Economics of Insitu Moisture Conservation by mulching with locally available weed
mass for growing Ginger
Particulars

Approx. Cost (Rs.)

A. Labour Cost
i.

Land preparation ( 6 days @ Rs. 200/manday)

6000.00

ii.

Fertilizer application (1 day)

1000.00

iii.

Planting ( 4 days)

4000.00

iv.

Earthing up and weeding ( 4 days)

4000.00

v.

Application of remaining fertilizer and plant protection (4 days)

4000.00

vi.

Harvesting (7 days)

7000.00

Total

26,000.00

B. Materials Cost
i.

Seeds (10 Qtl @ Rs. 1000/Qtl)

10,000.00

ii.

Farm Yard Manure (10 tonne @ Rs.1600/ton)

16,000.00

iii.

Straw (280 bundles @ Rs. 35/bundle)

10,184.00

iv.

Urea ( 111 Kg @ Rs.300/50 Kg)

660.00

v.

SSP (281 Kg @ Rs. 430/50 Kg)

2400.00

vi.

MOP (75 Kg @ Rs.900/50Kg)

1350.00

vii.

Transportation Cost

1900.00

viii.

Miscellaneous

1000.00

Total

43494.00

Total Gross Cost ( A + B)

69500.00

Gross Return (145.04 Qtl @ Rs. 1077/Qtl)

1,56,180.00

Net Return

86,680.00

BC Ratio

1.25
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Intervention: Recycling of organic matter by construction of
Vermicompost pit
Introduction:
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 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 macro-nutrients
and micro- nutrients.
Small-scale vermi composting is well-suited to turn kitchen waste into high-quality soil
amendments. Composting worms which are detritivorous (eaters of trash) such as the red
wiggler Eisenia foetida are epigeic (surface dwellers) together with symbiotic associated microbes
are the ideal vectors for decomposing food waste. Such systems usually use kitchen and garden
waste, using earthworms to digest organic wastes, such as kitchen scraps. This includes all fruits and
vegetables vegetable and fruit peels and ends, coffee grounds and filters, tea bags, grains such as
bread, cracker and cereal (including moldy and stale), eggshells (rinsed off) and leaves and grass
clippings (not sprayed with pesticides). Vermi compost has been shown to be richer in
many nutrients than compost produced by other composting methods. It is rich in microbial life
which converts nutrients already present in the soil into plant-available forms. Unlike other compost,
worm castings also contain worm mucus which helps prevent nutrients from washing away with the
first watering and holds moisture better than plain soil. Vermi compost helps in improving soil
aeration, enriches soil with micro-organisms (adding enzymes such as phosphatase and cellulase),
microbial activity in worm castings is 10 to 20 times higher than in the soil and organic matter that
the worm ingests, attracts deep-burrowing earthworms already present in the soil and improves water
holding capacity. it also helps in the growth of plants by enhances germination, plant growth, and
crop yield, improves root growth and structure and enriches soil with micro-organisms (adding plant
hormones such as auxins and gibberellic acid. Vermi composting also helps in creating low skill jobs
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at local level as it requires low capital investment and relatively simple technologies make vermi
composting practical for less developed agricultural regions.
Technology:
Technology demonstrated is the construction of vermi compost pit at the farmers’ level for
producing of vermi compost which can be used by the farmers.
Materials and Method:
For construction of the Vermicompost unit cool,
shady and moist site with less of termite and red ants’
activity was selected. The size of the Vermicompost unit
was 1x1x1 m of concrete tank. Inner side of the walls
and the floor was plastered with cement. A drain hole
was kept at the bottom of the tank for the excess water to
drain out. A thatched roof was constructed to protect the
site from sunlight. Locally available materials like dried
leaves and straw etc were collected for Vermicomposting
the hard material were first chopped into smaller pieces if

Figure 2: Demonstration of filling the
Vermicompost tank

required. Near the Vermicompost a compost pit was dug and crop residues were kept for 7 days so
that the materials can be partially decomposed before transferring it to the Vermicompost. The
decomposed crop residues were then mixed with the Cowdung at the ratio 3:1 and laid down in the
Vermicompost tank. On the top layer Cowdung or farm yard manure was laid down with 3000
numbers of Eisinia foetida. The compost mixture was covered with gunny bag. Subsequent watering
and turning of the residue was done every day to maintain the Vermicompost bed moisture at 3040%.
Maturity of the Vermicompost was judged visually by observing the formation of granular
structure of the compost at the surface of the tank. Watering was stopped 7 days prior to harvest, top
allow the earthworms to settle down at the bottom of the tank. The collection of compost was done
by scrapping layer wise from the top of the tank and sieving through iron mesh sieve. The 1 st harvest
completed after approximately 3 months.
KVK Intervention:
A group of women of Kyrdem village were very keen to set up vermi composting in their
village. They used to cultivate cabbage, cauliflower, pea, tomato, onion, carrot, chilly and brinjal in
their farm using only organic inputs from pig and poultry waste. They used to earn a good income
from the sale of their produce. They had started setting up of SHG to generate income for their
family. The group was formed and it was registered as SHG by the name Kyllumlang group. After
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registering, they approached KVK, Ri Bhoi as the KVK scientists were implementing different
programmes under NICRA project in their village.
KVK team visited them and overviewed their various activities and suggested them to take up
various enterprises to make the group self sufficient. Based on the observations made by the KVK
team, site selection for vermi compost was done and helped them financially to set up the compost
pit. In the year 2011, KVK scientists imparted training programmes cum demonstration on vermi
compost production. An exposure visit was also conducted
and they were brought to the Entomology and KVK farm
in order to be acquainted in vermi compost production.
The group started to work following the technical
supervision provided by KVK. Crop residues were
decomposed and it was kept ready in the pit. Earthworm
species (Eisinia foetida) suitable for their area was brought
from RRTC, Umiam and 3000 nos. of earthworms per sqm
Fig 3: Farmer working in vermi compost
pit

were provided initially. They followed all the steps from
turning of residues to watering the pit regularly according

to instructions given by KVK scientists.
Impact of Intervention:
After 3 months, the first harvest yielded 450 Kgs of vermi compost. 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. Seeing their successful set up and their gain through vermi compost unit, another
group also came forward and approached KVK, Ri Bhoi. Subsequently, 5 compost pits were
constructed in the village and are becoming very popular in vermi compost production. Trainings
were conducted and also requests came very often to organize trainings and demonstrations on vermi
compost production.
The groups are participating in various events conducted by KVK and ICAR and also selling
their produce in Shillong market at the market price of Rs.20 per packet (1 Kg). The farmers have
expressed their confidence further to make it a more profitable venture.
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Cost of production
Table 3: Economics of vermicompost production ( size of tank: 2m x 1.5m x 1m)
Particulars

Rate

Total cost (Rs.)

A. Material Cost
10 nos. @ Rs. 30
300.00
i.
Bamboo
4 bags @ Rs. 500
2000.00
ii.
Sand
300 pieces @ Rs. 13
3900.00
iii. Bricks
2 bags @ Rs. 330
660.00
iv.
Cement
800.00
v.
Miscellaneous
items
(sieve,
spade, sprinkler)
4 pieces
1500.00
vi.
Tin
3000 nos. @ Rs. 1
3000.00
vii.
Earthworms
Total
12,160.00
B. Labour charge
2 days @ Rs. 200/manday
400.00
i.
Construction of tank
1 day
200.00
ii.
Roof making
2 days
400.00
iii. Chopping of substances
1
day
200.00
iv.
Filling of pits
2 days
400.00
v.
Harvesting, drying, sieving,
packing
1
200.00
vi.
Sorting of earthworms
1800.00
vii.
Total of earthworms
Total Cost (A + B)
13,960.00
C. Return
Production of 1500 Kg (3 times harvest) Market price of vermi compost 22,500.00
is Rs. 15/Kg
of compost
Total Return
22,500.00
Net Return
8540
B:C Ratio
0.6
B:C Ratio from 2nd year onwards will be more as there will be no construction cost
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Intervention: Water harvesting and recycling (Jalkund)
Introduction:
It is an irony that Meghalaya that is known for its high precipitation rate, suffers from water
scarcity during post-rainy season (Nov-April). The water availability for domestic use, animal and
crop production is negligible not only during off season but to some extent during the rainy season
also particularly for families residing on hillocks. The water scarcity during post- monsoon is one of
the main reasons for poor agricultural and animal production even after high fertility and human
efficiency. On the other hand the changing weather, unpredictable rainfall pattern and drought are
contributing to more water stress. 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. Farmers may have
option for the capacity according to their water requirement

Figure 4: Water Harvesting Structure
(Jalkund) at Farmer’s field

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.
As the saying goes necessity is the mother of all invention Jalkund is a perfect example of
that. Need of water led to the invention of a small water harvesting structure constructed on hill
slopes for irrigation. Jalkund collects the water flowing down the slopes during the rainy season. The
capacity of the Jalkund depends on the size; it varies from 20000-30000 lt. The two most important
issues in normal water tank i.e. water seepage and evaporation loss was resolved by lining the
Jalkund with Silpauline sheet to prevent water seepage and to minimize the evaporation loss a
covering from the top was provided. The other importance of Jalkund is that it is relatively low cost
which can be constructed by the farmer themselves without using any heavy machinery. Properly
managed Jalkund water can be retained for months. Keeping these advantages in mind Jalkund
technology was disseminated in the district.
Technology:
Technology demonstrated was the construction of jalkund in the farmers’ field for harvesting
of rain water which can be used for irrigation of crops during lean season.
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Material and Method:
Site for Jalkund was selected at higher slopes of crop catchment areas so that water can be
irrigated through gravitational force without any application of extra energy and to prevent
occurrence of flash flood during rainy season.
The size of the Jalkund was decided to be 5X4X2 with a capacity of 40000 lt. the excavation
of the kund on the selected site was completed before the onset of monsoon. The bed and sides of the
kund was leveled by removal of rocks, stones or any other projections or sharp edges, which might
damage the lining sheet. The unevenness of the bed was removed by cutting or filling. The
embankments were made by dumping the excavated soil and were made well compacted.
To prevent insects/ pest and rats from damaging the lining sheet, insecticide like
Endosulphon 35C and Aluminium phosphide @1 tab/live hole in and around the jalkund was applied
before lining.
Smoothening by Plastering with mixture of clay and
Cowdung in the ratio of (5:1) of the inner walls and bed of
the kund was done. Pine leaves were laid along the walls and
bed of the kund to provide cushioning and to prevent any
damage to the lining material from sharp and conical gravel
etc. Silpauline was used as the lining material to check
seepage loss of water which is very important for success of
the Jalkund. Any pinhole in the agri film was sealed with
plastic adhesive. The agri film sheet was laid down in the

Figure 5: Training on Construction of
Water Harvesting Structure (Jalkund)

kund in such a way that the lining touched the bottom and
walls of the kund loosely and uniformly and stretched out to a width of about 50 cm all around the
length and width of the kund. A trench was dug all around the kund and about 25 cm outer edge of
the lining was buried in the soil to tightly bind the agrifilm from all around.
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. This
would enable the farmers to utilize the water during the lean season. 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.
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Accordingly, silpouline (5 x 4 x 2 m) was provided where 40,000 litres of water can be
stored. The 6 selected farmers became very happy and they started cultivating winter vegetables in
their farm without facing the risk of water scarcity during winter season.
Impact:
After irrigating the vegetables through jalkund a farmer namely, Mrs. Biona 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.
Cost of construction
Table 4: Economics of jalkund construction (Size 5m x 4m x 2m)
Particulars

Rate

Total cost (Rs.)

A. Material cost
7000/piece
7000.00
i.
Silpaulin
15 @ Rs. 30
450.00
ii.
Bamboo
B. Labour charge
8 days @ Rs. 250
2000.00
i.
Digging
2 days
500.00
ii.
Plastering of clay
1 manday
250.00
iii. Collection of materials for cushioning
1 manday
250.00
iv.
Cushioning
1 manday
250.00
v.
Laying of silpauline
1 manday
250.00
vi.
Thatching
Total cost (A + B)
3500.00
First year cost per litre stored water
Benefit: Farmers will earn benefit from stored water during the lean season from growing high
valued vegetable crops which is an effective approach for proper utilization of harvested water.
B:C Ratio will rise from next year onwards since there will be no construction cost.
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Module 2: Crop Production
Intervention: Low cost Polyhouse for nursery raising and off season
vegetable production
Introduction:
After the advent of Green Revolution, more emphasis is laid onthe quality of the agricultural
product along with the quantity of production to meet the ever growing food and nutritional
requirements, both these demands can be achieved when the
plants can be grown under a controlled environment.
Polyhouse cultivation has become an important policy of
Indian Agriculture. Our country is self sufficient on food
grain production, but to fulfill the nutritional security, the gap
between increasing demand of horticultural produce has to be
filled. Climatic abnormalities like heavy downpour with
hailstorm, moisture stress during summer, frost during
winter, poor soil nutrient due to losses resulted by leaching,

Figure 6: Polyhouse Unit at farmers
field at Kyrdem

toxicity of heavy metal ions like iron and aluminium inflicts maximum losses to the crops. The
protected cultivation is the best alternative for regulating the above factors as per requirement of the
crop inorder to realize the maximum potential of the crops. This technology will also increase the
significant job oppurtunity for the rural youth and also for more income per unit of land.
A high tech polyhouse require lots of money to construct but we can also build our own
cheap poly house. The main use of polyhouse is to protect the plants from extreme weather
conditions. But in high tech polyhouse, various technologies like drip irigation systems, automatic
temperature controlling systems etc. are incorporated. The main importance of this technology is that
one can grow any plant in any place at any time by providing
suitable environmental conditions inside the green house.
Polyhouse technology helps in providing quality products,
off-seasonal production of crops, increases production,
minimise disease and pest attacks, increases growth rate and
lifespan of plants and very cost effective.
Technology:
Technology demonstrated was the construction of
polyhouses at the farmers field for nursery raising and for
growing of off-season vegetables.
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Figure 7: ZPD zone III visiting the low
cost Polyhouse at Kyrdem village

Materials and methods:
Low cost polyhouse is a simple structure which can be constructed by using locally available
materials such as bamboo, timber etc. UV stabilized film of 200 μ (800 gauge) is used for covering
the roof and 75 per cent shade net on the side walls. The estimated cost of construction of a 100m2
size polyhouse varies between Rs. 13, 000 to Rs. 15, 000 i.e, the estimated cost of construction cost
Rs. 130 to Rs. 150 per m2. While constructing the polyhouse, the height at the centre was kept about
2 m and 1.5 m at the side. Incase of cucumber and tomato, proper staking was done with bamboo
sticks and tying with rope.
The site for construction of polyhouse should be free from any shade. The site should be
elevated to avoid water stagnation. The polyhouse should be constructed in an East-West orientation
to ensure good winter and protection from northern winds. The pH of the soil should be maintained
at 5.5-6.0.
The remunerative vegetables for polyhouse cultivation in this area are Cucumber (Malini),
Capsicum (California Wonder), Lettuce (Grait Lakes), broccoli (Pushpa), Carrot (Super Selection),
Cabbage (Wonder ball), Cauliflower (Snowball) and Coriander (Kahmi). Cucumber, a warm season
crop was grown in the month of April. Cabbage, cauliflower, broccoli, coriander nursery was
prepared in the month of October. Carrot nursery was planted in the month of September. Capsicum,
tomato nursery was planted in the month of Jan-Feb.

KVK intervention:
KVK Ri Bhoi introduced the technology of protected
cultivation of vegetables under low cost polyhouse in
Kyrdem

village.

Seven

farmers

were

selected

for

demonstration. The KVK scientists organised trainings and
demonstrations to help improve the skills and knowledge of
the farmers. The farmers were also provided with all the
technical assistance and also the materials for the
Figure 8: Farmers cultivating vegetables
in low cost Polyhouse under the
supervision of KVK official

construction.

Impact of intervention:
The farmers were very happy with the technology as it enabled them to grow crops during the
off-season and their crops were being protected from severe rain which can destroy the crops
especially during the nursery stage. The off-season vegetables provided good prices to the farmers.
The vegetables like broccoli which was never grown before in the village but which has very high
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demand due to its health benefits helped the farmers in gaining additional benfits. The total BC ratio
was found to be 1.94 which may eventually increase in the following year. Now, more farmers from
the same and nearby villages are showing their interest in polyhouse cultivation.
Cost of cultivation
The length of the polyhouse is 20 m and width is 5 m and the height is 2 m in the center and
1.5 m in the side. The total area of the polyhouse is 100 m2. The life span of the polyhouse is 4 years.
Table 5: Economics of Polyhouse

Particulars
A. Cost of construction
UV stabilized polysheet (200 μ)
UV shadenet (75%)
Bamboo (90 nos. @ Rs. 30 per bamboo)
Labour charge @ Rs. 200 per manday)
Miscellaneous (binding rope etc)
Total
Particulars
Approx. cost
(in Rs.)
B. Cost of production
Winter vegetables
700.00
Lettuce
720.00
Broccoli
800.00
Carrot
300.00
Cabbage
900.00
Cauliflower

Approx. cost (in Rs.)

Particulars
C. Return
Winter vegetables
Lettuce 80 Kg @ Rs. 80/Kg
Broccoli 200 Kg @ Rs. 80/Kg
Carrot 120 Kg @ Rs. 60/Kg
Cabbage 150 Kg @ Rs. 30/Kg
Cauliflower 130 Kg @ Rs.
30/Kg
Tomato 120 Kg @ Rs. 30/Kg
Capsicum 160 Kg @ Rs. 60/Kg
Summer vegetables
Cucumber 80 Kg @ Rs. 20/Kg
Brinjal 80 Kg @ Rs. 20/Kg

5500.00
5300.00
2700.00
4800.00
500.00
18, 800.00
Approx. cost
(in Rs.)

950.00
Tomato
1400.00
Capsicum
Summer vegetables
540.00
Cucumber
300.00
Brinjal
Total
6630.00
Total cost (A + B)
25,430.00 Total Gross Return
Net Return
28,970.00
B:C Ratio
1.14
B: C ratio will be more from 2nd year onwards as there will be no construction cost
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6400.00
16,000.00
7200.00
4500.00
3900.00
3600.00
9600.00
1600.00
1600.00
54,400.00

Intervention: Package and practices of growing Oyster mushroom
(Pleurotus sajor caju)
Introduction:
Oyster mushroom (Pleurotus sp.) is also referred to as ‘Dhingin’ in India. The name
Pleurotus has its origin from Greek word ‘Pleuro’ means
formed laterally or lateral position of the stalk or stem.
Oyster mushroom is the third largest cultivated mushroom.
China is the largest producer of oyster mushroom in the
world producing 85% of the total world production. The
other countries producing oyster mushrooms include Korea,
Japan, Italy, Taiwan, Thailand and Phillipines. The present
production of oyster mushroom in India is only around
1500 tonnes. Despite achieving food security, the struggle

Figure 9: Farmer working in her
Mushroom Unit

to achieve nutritional security is still on especially for the
rural and peri-urban population of the developing countries. There is also an abundance of
agricultural waste in these areas which is normally discarded. Mushroom cultivation is able to
transform this agricultural waste into a nutritious food and create income generating activities.
Oyster mushroom has high fibre content and it is also rich in protein (upto 30 per cent by dry
weight), plentiful in B vitamin, having no cholesterol. The folic acid present in oyster mushroom
helps to cure anaemia. It is suitable for people with hypertension, obesity and diabetes due to its low
sodium: potassium ratio, starch, fat and calorific value.
Pleurotus mushroom can grow on any kind of agricultural
waste or forest waste containing lignin, cellulose and
hemicellulose. The cultivation of this variety of mushroom
is very simple and economical in rural areas where raw
materials and facilities required is easily available. The
duration of oyster mushroom is around 45 days. Species of
of Pleurotus are cheapest and easiest to grow among all the
cultivated edible mushrooms. Cultivation does not require
complicated substrate preparation technique as in case of

Figure 10: Monitoring of the Mushroom
Unit

button mushroom. Oyster mushroom can be grown on non-fermented, almost fresh plant residue.
Substrate preparation does not require controlled environmental conditions as incase of button
mushroom. Though it can be cultivated throughout the year, oyster mushroom is cultivated 2 times in
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Kyrdem village, Ri Bhoi. Fresh mushrooms have a shelf life of 24 - 48 hours even at room
temperature.

The oyster mushroom fruit bodies can be easily dried and stored.

Technology:
Technology demonstrated was construction of low cost mushroom house in the farmers’
field and provision of spawn to the farmers.
Materials and methods:
The most common suitable substrate in Meghalaya is paddy as it is the staple food of the
people. Growth of Pleurotus will be inhibited due to the presence of mould if the substrate is not dry
or is immature. The procedure for oyster mushroom cultivation can be divided into the following
steps:
1. Preparation or procurement of spawn: A pure culture of Pleurotus sp. is needed for
inoculation on sterilized substrate. It takes 10-15 days for mycelia growth on cereal grains.
2. Substrate preparation: Oyster mushroom can be cultivated on a large number of agrowastes having cellulose and lignin like straw of paddy, wheat, ragi, stalk and leaves of maize,
millets, cotton, used citronella leaf, sugarcane bagasse, saw dust, jute and cotton waste,
dehulled corncobs, pea nut shells, dried grasses etc. It can also be cultivated by using
industrial wastes like paper mill, sludges, coffee byproducts, tobacco waste, apple pomace
etc. The methods used for substrate preparation are: steam pasteurization, hot water
treatment, sterile technique, fermentation or composting and chemical sterilization. The most
popular method which is being followed is hot water treatment.
3. Spawning and bagging: The polythene bags are perforated by making holes with a punch
machine or other tools at a distance of about 10 cm between the holes. The size of the holes is
kept about 5 mm in diameter. Chopped paddy straw is soaked in cold water overnight and
next day the water is drained in shade but some moisture should remain. The 200g spawn is
divided into two parts. Again the 100g spawn is divided into 5 parts. At first, a little bit of
spawn is taken from one part and kept aside. The remaining spawn is then mixed with the
straw. The spawn which was kept aside is then kept above the straw and then the polythene
bag is tied tightly after removing air from inside with a rope. The bag is kept in a dark room
without disturbing for 15 days. In general, one bottle of spawn is sufficient for 2 bags. The
spawn run is completed within 15 days and white fungal growth can be seen inside the bags.
After the spawn run has been completed, 3-4 cuts are made longitudinally and upper neck of
the bag is tied with thread and now it may be hanged or kept on a shelf. Water is sprayed
regularly to keep it moist. Within 3-4 days after spawn run, small mushrooms (pin head size)
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are seen which become ready for harvest in another 3-4 days. About 1-1.5 Kg of fresh
mushroom can be harvested from one bag.
Cost of Cultivation:
The cost of oyster mushroom cultivation for one time (excluding the cost of unit
construction) may vary as it depends upon the availability and cost of raw materials. The total
expenditure for cultivation of 100 bags ranges from Rs. 6000.00 -Rs. 8000.00. The total income
varies from Rs. 10000.00- Rs. 12000.00.
KVK intervention:
Under the NICRA Project, KVK Ri Bhoi conducted a demonstration on oyster mushroom
cultivation in mushroom house. Two farmers were very interested and they were selected for
mushroom cultivation. Two mushroom units were established in the house of Biona Lymphuid and
Johnny Shadap. A low cost mushroom house was constructed using locally available raw materials.
Both of them were provided with 100Kg of oyster mushroom spawn for preparing 100 mushroom
bags. KVK scientists provided training and complete technical guidance to help developing the
skills of the farmers.
Impact of intervention:
The endeavour of the farmers was very successful and their overall production is 72
Kg from each unit. The mushroom was sold in the local market at the price of Rs. 180/Kg. the
success of these farmers have inspired other farmers from other villages to start mushroom
cultivation. This has helped them in getting additional income as well as in getting more nutritional
food at a low cost even if the crops fail due to unpredictable weather condition.
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Module 3: Livestock and Fishery

Intervention: Renovation of pond and demonstration of composite fish
culture technology
Introduction:
Composite fish culture is a highly economic and profitable enterprise. Among many fish
farming practices, the composite fish culture is one, which a common fish farmer can easily adopt
with comparatively less investment to have more production and income than the traditional farming
practice. The quantum of fish from natural water bodies in our state and the North East region as a
whole is inadequate to meet the demand of the ever increasing population. Hence, we have to tap
additional sources of supply and mobilize water resources.
Kyrdem village consists of total 30 number of ponds with an area of 20,000m² water area,
where they used to follow unscientific and improper fish culture system. As the villagers were
unaware about scientific pisiculture, they use to stock fish with improper species combination,
improper stocking, improper feeding and without following any pond management practices.
Moreover, they used to keep fish in the same pond for 5-10 years altogether. They were habituated to
do only angling incase of harvesting. As a result most of the ponds in the village converted into weed
infested less depth silt loaded almost a defunct pond. With this backdrop KVK, Ri Bhoi has
scieentifically planned the intervention under NICRA project titled as“Renovation of farm pond and
demonstration of composite fish Culture“.
Technology:
Defunct ponds are various catagories weed infested, Silt
loaded etc. in this intervention we planned to clean the weed
infested pond and remove the bottom silt of the pond which was
utilized for other agricultural crops as bottom silts are highly
nutrient rich. Apart from this water harvesting stucture was also
constructed by channelising stream water into pond dykes. After
renovation composite fish culture was started in the renovated
ponds.

Figure 11: Harvesting of fish by
netting in the farmer’s field

Composite fish culture is also called Polyculture or Mixed
farming. The main objective of this Composite fish culture is to select and grow compatible fish
species of different feeding habits, in order to exploit all types of food available in different region of
the pond for maximizing fish production. A pond can be divided into three distinct zones, according
to the depth of the pond.
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i) Upper surface zone ii) Middle column zone and iii) Bottom zone. To utilize fully the productivity
of the pond and depending upon the feeding habit of the fish, selection of species combination is a
must. In mixed culture the fish usually stocked are a mixture of more than one type of compatible
fishes.
Materials and Methods:
There are 3 management practices generally adopted for table fish production. These are:
1. Pre-stocking management
Selection of ponds:
8nos of ponds with an area of 4300 m2 (0.43 ha) was selected after conducting proper survey in the
NICRA village Kyrdem.
Renovation measures of existing fish pond:
Ponds were renovated both by manual labour and by using JCB machine. After removal of
pond bottom silt the pond bed is exposed to sunlight. Here in this case pond water depth need to be
considered, in any case it should not go beyond 2.5 meters for good productivity. Then the pond bed
is ploughed and dried. Then apply lime to the dry pond bed
depending on the pond soil pH given in the table.
Repairing of dykes:

Pond dykes were strengthened by using soil in plastic bags
and chunks of soil in grass with maintaining proper dyke ratio.
Water filling, liming & fertilization:

Soil pH
4.5-5.0
5.1-6.5
6.6-7.5
7.6-8.5
8.6-9.5

Lime (kg/ha)
2,000
1,000
500
200
Nil

Table: Soil pH and recommended
dose of lime application

Afterwards the pond is filled with water by channelizing stream water to a depth of 1- 1.5
meter. To maintain a desire 1- 1.5 m water depth water inlet and out let were constructed at the pond.
Then water pH is measured and based on the pH value liming is done as mentioned above. After 710 days of liming fertilization of pond water is done.
2. On-stocking management.
i. Selection of species.
Numbers of fish species are available for composite fish culture. But under NICRA project
species like Exotic carps like Silver carp (Hypophthalmichthys molitrix), Common carp (Cyprinus
carpio), Grass carp (Ctenopharyngodon idella) which are generally considered hardy were stocked in
the ponds.
iii. Stocking:
In composite fish culture in stocking pond fish seed of 10- 15 cm length (fingerling) is
stocked at the rate of 4000- 5000 nos. / ha
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1. Post stocking management.
i. Liming.
It is done based on the soil and water pH. Liming dose and schedule mentioned above.
ii. Fertilization.
Raw cowdung, pig dung, poultry dropping were used @1000 kg/ha/month at the ratio of
5:3:2.
iii. Feeding.
Rice bran and mustard oil cake @1:1 ratio at 3% body weight in a dough form was used for
feeding.
iv. Water quality management.
Water quality parameters like pH and Dissolved Oxygen and temperature were monitored at
regular interval.
V. Fish health management:
Cultured fish were sampled at 2 months interval for their health and growth.
Vi. Harvesting management:
When the cultured fish reaches 750 gm to 1 kg in weight then they are harvested from the
pond. The harvesting was done by removing only table size (750 gm to 1 kg) fishes partially based
on market demand. In case of partial harvesting the numbers of fish harvested from a pond is
replenished with equal numbers of small fishes from ICAR fish farm. This helps in getting more
money.
Impact of intervention:
With this intervention farmers were able to collect
300 tonnes of silt which they utilized to grow vegetables
like Chilli, Cabbage, Cauliflower, Beans, Pumpkin, fruits
like Banana, Lemon, Guava on their pond dykes without
extra fertilizer in pond excavated silt. Farmers were able to
harvest around 5690 thousand lt of water which they used
for their paddy plots, Horticulture crops, animal (pigs,
poultry, ducks) etc. Apart from that from the 8 nos. of
ponds with an area of 0.43 ha they have been able to

Figure 12: Netting done in the farmer’s
pond

harvest 340 kg of fish with an average weight of 850 g and maximum of 1.75 kg with 40.5 cm in
length.
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As a result farmers from nearby village and within the village realise the benifit of scientific
fish culture and practicing netting for harvesting purpose rather than angling only in their fish ponds.
Farmers are now motivated to adopt the technology in their own field also.
Cost of Production per unit for Composite Fish Culture
Table 6: Economics of Composite fish culture 0.43 ha (4300m2) pond
Expenditure
Sl.
Particulars
Quantity
Rate
No.
1
Pond preparation
90 labour
@ Rs. 200/2
Lime
240 Kg
@ Rs. 3/3
Cowdung
4000 Kg
@ Rs. 3/4
Fingerlings
5000 nos/ha
@ Rs. 4/5
Rice bran
220 Kg
@ Rs. 12 /6
MOC
220 Kg
@ Rs. 20 /7
Fishing net
8
Labour
28 nos.
@ 200/Total

Income
Sl.
Particulars
No.
1
Fish production (kg)

Quantity

340 Kg @ Rs. 180/Kg

Profit
Income

Rs.61,200.00

Expenditure
Profit

Rs.52,560.00
Rs. 8,640.00

Rate

BC Ratio-1.16
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Amount (Rs.)

18,000.00
720.00
12,000.00
8000.00
2640.00
5600.00
5600.00
Rs.52,560.00

Amount (Rs.)

Rs. 61,200.00

Intervention: Integrated duck-cum fish farming
Introduction:
Farming is the mainstay of tribal folk of the North East region including Ri Bhoi district of
Meghalaya and animal husbandry is an integral component of farming system practiced for
livelihood and nutritional security. The demand for animal protein in the region is very high as
people here are mostly non-vegetarian. Meat of any kind is acceptable with a special preference
given to pork, chicken and beef. Almost each and every households in the village rear atleast one or
two pigs and poultry in their backyard. However, the
duck farming is not the common practice of farmers in
the district inspite of having tremendous scope of duck
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

Figure 13: Distribution of Ducklings to the
farmers in NICRA adopted village

livestock to enhance the 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.
Duck cum fish integrated 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.
Therefore, KVK, Ri Bhoi has undertaken a demonstration of Duck cum Fish integrated farming under
NICRA project in the NICRA adopted village Kyrdem.

Technology:
Khaki Campbell cross breed of duck and different
varieties of exotic fishes like Common carp, Silver carp, Grass
carp etc. were provided to the farmers for demonstration of
duck cum fish integration.

Materials and Method:
For the demonstration of the technology in the farmer’s
field, 3 nos of farmers having fish ponds were selected.
Each of the farmers had minimum of 0.06 ha size pond.
1

Pond Management:
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Figure 14: Duck cum Fish Integration
unit in the farmer’s field

As described in Composite fish culture technology in page 28-31.
2

Duck farming practice:
The following management practices are followed:
a. Construction of Duck house:
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 as
fixed 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 or wooden.
Along the periphery of the fish farm fencing was
made to prevent the outgoing of the ducks from the
fish farms.
b. Numbers of ducks:
One duck voids about 125-150 gm excreta

Figure 15: Vaccination of Ducks against
Duck Plague.

in a day. So 200-300 ducks are sufficient for 1 ha pond area and for 0.06 ha of pond 15-20
nos. of ducks can be reared.
c. Housing of ducks:
3-4 months aged ducklings were introduced
into the duck house after 1 month of stocking the
pond with fish seed. The ducks were brought after
giving all prophylactic treatments against viral
diseases of ducks and after disinfecting the duck
house.
KVK Intervention:
Total 3 nos. of farmers were selected for
introduction of the technology in the farmer’s field and

Figure 16: Administration of medicine in
ducks.

each farmer was provided with 15 nos. of 5-6 months old Khaki Campbell cross ducklings procured
from, Assam. The selected farmers were provided with information about duck cum fish integrated
farming through various trainings on site selection, construction of low cost duck house, housing
management, feeding management, health management etc. for their livelihood improvement
through various intervention of climate resilient technology through NICRA project.
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In addition with the ducklings each farmer was provided with 50 kg concentrate feed.
Regular monitoring of the units and suitable suggestion and recommendation were given to solve
specific problems. The ducklings were regularly vaccinated and treatment for Duck hepatitis, Duck
Plague and deworming was given whenever necessary. Timely record of the rearing system and data
collection of body weight gain, egg production was collected.

Impact of Intervention:
The technology was found to be well received by the farmers, as the farmers could 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.
Mrs. Valarie Maring one of the selected farmers has gained an income of Rs.2800/- from
selling of duck eggs in 5 months and a additional income of Rs.6357/- from selling of fish from her
pond. Mrs. Biona Lymphuid another farmer has gained a total of Rs.2300/- from selling of duck eggs
and Rs. 3500/- from selling fish from her pond. In addition to her income she has also helped other
farmers in providing with fertilized eggs for hatching. About 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.
On seeing the performance and success of the technology in the farmer’s field more and more
farmers are attracted to adopt the technology. After seeing the good response from the farmers KVK
Ri Bhoi has decided to replicate the integration in 6 nos of new farmers. One of the new units is set
in jalkund cum duck cum fish integration system.
Cost of Production per unit for Duck
Table 6: Economics of Duck unit (15 nos. duck/unit)
Expenditure
Sl.
Particulars
Quantity
No.
Construction of duck house
L.S
1
Cost of ducklings
45
2
Feed
850 kg
3
Medicine
L.S
4

Rate

@Rs. 200/bird
@Rs. 14/kg
Total

Income
Sl.
Particulars
No.
Egg production
1

Quantity

Rate

5600 @Rs. 8/egg
34

Amount (Rs.)
1500
8000
11500
200
Rs. 21200

Amount (Rs.)
Rs. 44800

Profit
Income
Expenditure
Profit

Rs.44800
Rs.21200
Rs. 23760

BC Ratio-2.12
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Intervention: Goat farming
Introduction:
Goat is a multifunctional animal and plays a significant role in the economy and nutrition of
landless, small and marginal farmers in the country. Goat is known as poor man’s cow. Goat is a
principal meat producing animal in India and goat meat fetches more revenue than mutton and beef.
Goats occupy a unique place among domestic livestock in North eastern region of their
ability to survive and produce under unfavourable climatic and managemental condition. The climate
of North Eastern region is sub temperate to temperate and rainfall varies state to state, moderate to
heavy. The soil is undulating type which is not suitable for rearing large animal. So from climatic
point of view it is not very suitable for goat rearing but due to undulating topography rearing of small
animals is favourable rather than large animals like cattle and buffalo. Goat rearing can be a
profitable alternative source of income for the farmers of Ri Bhoi district as they are susceptible to
crop failure due to the climate change and dependency on mono crop.
Goats can efficiently survive on available shrubs and trees in adverse harsh environment in
low fertility lands where no other crop can be grown. This dietary versatility and adaptability
combined with a hardy constitution makes goats a primary livestock animal to provide milk, meat,
hide, hair (fur) and manure for soil. 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 world. Goats have very few
demands of housing and management. They hardly need separate housing and happily share their
homes with their owners on his other livestocks. Goats can be raised by landless agricultural
labourers, ladies and children because they can thrive of leaves, shrubs, bushes, kitchen waste etc.
Goat provides food and nutritional security to the millions of marginal and small farmers and
agricultural labourers. However, the productivity of goats under the prevailing traditional production
system is very low. It is because they are maintained under the extensive system on natural
vegetation on degraded common grazing lands and tree lopping. Even these degraded grazing
resources are shrinking continuously. Moreover, adoption of improved production technologies/
management practices in the farmers’ flock is very low. Therefore, rearing of goats under intensive
and semi-intensive system using improved technologies for commercial production has become
imperative.

36

Technology:
Goat Farming adopting Assam Hill Goat, low cost elevated housing system, proper feeding and
health management.
Materials and Methods:
To demonstrate the technology in the farmer’s field, 5 farmers were selected and were provided with
3-5 nos of 5 months old female Assam Hill Goat procured from the Goat farm, ICAR (RC) for NEH Region,
Umiam, Meghalaya.
For proper housing the farmers were instructed to construct a low cost elevated goat shed with locally
available materials like bamboo, thatch grass. The size of the house was as per the recommended space
requirement of 15-20 sq.feet. of floor space per adult goat. The floor of the goat shed was

recommended to be raised 3 feet above the ground to facilitate cleaning and removal of manure.
Timely vaccination against the common diseases and deworming of the goats were done to prevent
disease occurrence. Along with the concentrate feed goats were also provided with fodder and day time
grazing to reduce the cost of feed.
Monthly body weight, disease occurrence, reproductive parameters like age at sexual maturity, litter
size etc. was also monitored at regular interval.

KVK Intervention:
Before starting the unit the farmers were provided with information through training on construction
of low cost goat shed with locally available materials, housing
management, feeding management, health management etc.
Total of 17 nos. of Assam hill goat cross were provided to 5 nos.
of selected farmers. In addition each of the selected farmer was
also provided with 50 kg concentrate feed.
The units were regularly monitored; suggestions and
advice were provided as per the need. Timely vaccination and
health care measures were taken.
Impact of Intervention:
As goats require minimal to zero input for maintenance,

Figure 17: Measurement of body
weight of the goats in the farmer’s field

the farmer found goat farming to be a profitable venture. The goats are well adapted to the farming system
practiced by the farmers and no mortality of goat is recorded till date and the growth rate of goat was found
to be 50g/day/goat. One of the she goats gave birth to 3 kids. On seeing the performance of goats in the
farmer’s field, farmers, farm women and rural youths are also demanding for more goat units as a source of
income generating enterprise. The farmer’s are also demanding for more training on goat farming
management, feeding management. Considering the huge demand of goat units KVK , Ri Bhoi have decided
to provide 10 more goat units in the farmer’s field under the NICRA project.
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Cost of Production per unit for Goat unit
Table 7: Economics of Goat unit (3-5 nos. of goat/unit)
Expenditure
Sl.
Particulars
Quantity
Rate
No.
Construction of shed
L.S
1
Cost of Goat
5
@Rs. 1500/goat
2
Feed
90 kg
@Rs. 12/kg
3
Medicine
L.S
4
Total
Income
Sl.
Particulars
No.
Meat Production
1
Profit
Income
Expenditure
Profit

Quantity

Rate

100 kg

@Rs. 150/kg

Rs. 15000
Rs. 11280
Rs. 3720

BC Ratio-1.33
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Amount (Rs.)
2500
7500
1080
200
Rs. 11280

Amount (Rs.)
Rs. 15000

Intervention: Pig farming
Introduction:
The livestock sector has a significant potential for round the year employment generation particularly
in rural areas. Livestock provides a source of livelihood to the people living below poverty line due to lack of
sufficient agricultural land to sustain, particularly in the drought prone, hilly, tribal and other remote areas
where crop production on its own may not be capable of engaging them fully. Among the various livestock
species, piggery is the most potential source of meat production and more efficient feed converters after the
broiler. Apart from providing meat, it is also a source of bristles and manure. Pig farming can provide
employment opportunities to rural farmers and supplementary income to improve their living standards. The
people of the districts are mostly non-vegetarian and almost every household rears 1-2 pigs in their house as
backyard venture. But still the productive performance of the pig is not profitable. It is due to the several
reasons like less availability of good breeds and quality feed ingredients and lack of knowledge of proper
housing management of the pig.
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.
The pig breeds reared in the district are mostly local and the housing, feeding and breeding
management followed are not proper. There is a need of introduction of improved breeds and upgradation of
the local breeds along with proper scientific management practices. Improved breeds with better farrowing,
feed conversion ratio, disease tolerance and breeding traits are choices for profitable pig farming.
Technology:
KVK, Ri Bhoi through technology demonstration under
NICRA has introduced Hampshire X Large Black cross of
breeds with scientific deep litter housing systems and proper
management in the NICRA adopted village, Kyrdem. To
acknowledge the heat stress related to changing climate deep
litter system of housing was introduced along with proper
feeding and disease management practices.
Materials and Methods:
For demonstration of the technology in the farmer’s
field 6 farmers were selected from the NICRA adopted village.
A total of 15 pigs (Hampshire X Large Black cross) were

Figure 18: Distribution of Piglets to the
farmers at Kyrdem

distributed. The pigs provided were procured from RRTC, Umran, Meghalaya.
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The selected farmers were instructed to construct deep litter system of housing for the pigs as per the
recommended size. The floor space area of the pig house suggested was 30 sq feet area. Deep litter system
using saw dust with a depth of 1 foot was introduced.
Monitoring of the units was done in regular intervals of time and also provided them with helpful
suggestions and recommendation as per the need. Time to time visit to the demonstration units was done to
observe the system of rearing as well as at proper time to record data on monthly body weight gain, breeding
performance etc. and overall growth performance.

KVK Intervention:
A total of 6 farmers were selected for the demonstration
of the intervention in the NICRA adopted village Kyrdem. Two
nos of female pigs were provided to each of the 6 selected
farmers and 1 male pig each to three of the farmers on sharing
basis for breeding purpose.
Farmers were given training cum exposure visit to the
ICAR pig farm to observe the deep litter system of housing for
pigs to help them better understand the importance of housing
on the health and overall performance of the animal. Before

Figure 19: Piggery Demonstration unit
at farmer’s field

starting the unit the farmers were provided with information through training on site selection, construction
of deep litter housing, housing management, feeding management, health management etc. in addition to the
pigs each farmer was provided with 50 kg concentrate feed. The plan of the intervention was to disseminate
the technology to other farmers by taking 2 piglets from each 2 female pigs from each unit which will be
given to other farmers. To fulfil this target the selected farmers were made to sign an agreement form stating
the terms and conditions of the same.

Impact of intervention:
The average body weight of the pigs at 8 months of age was found to be 60 kg which could
earn about Rs.9000/- by selling pig meat. 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. On seeing the performance of the
pig demonstration unit the demand of the piglets is very high and more and more farmers are
demanding for more trainings and demonstration on scientific pig farming and disease management.
Other farmers from within the village and outside the village are motivated to establish the
technology in their own field.
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Cost of production per unit for piggery
Table 8: Economics of Piggery unit (2-3 nos. of pig/unit)
Total Expenditure
Sl.
No.
1
2
3
3
5

Particulars

Quantity

Construction of shed
Piglets

L.S
3 (1 male+ 2 female)

Feed
Medicine
Miscellaneous

1080 kg/pig/yr
L.S
L.S

Rate

Male- @Rs. 2000
Female-@Rs. 2150
@Rs.13/kg

Total
Total Income
Sl.
Particulars
No.
Meat Production
1

Quantity
180 kg

@Rs. 180/kg

Profit
Total Income
Total Expenditure
Profit

Rate

Rs. 30600
Rs. 29100
Rs. 1500

BC Ratio-1.05
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Amount
(Rs.)
8500
6300
14000
100
200
Rs. 29100

Amount
(Rs.)
Rs. 30600

Intervention: Backyard Poultry farming- Vanaraja
Introduction:
The North Eastern region is considered as one of the original area in Asia for modern poultry,
yet the poultry production is in its infant stage contributing only 4% of total egg production and 1.5%
of total broiler production in the country. It is reported that more than 75% of total poultry
population of the region are indigenous and their production potentialities is around 60 to 70 eggs per
year per bird. Livestock poultry sector provide a major contribution to India’s economy and for
improving the nutritional security of rural poor in India.
In Ri Bhoi district almost each and every house rear one or two livestock along with 2-10
nos. of desi birds under backyard poultry system. But still the poultry sector in the district remains
rather stagnant. This is due to the fact the native poultry varieties reared under backyard system are
less productive.
Therefore there is an urgent need to introduce a dual purpose bird in backyard poultry system
like Vanaraja/Gramapriya birds. These birds can be used in both intensive and free ranging system.
Vanaraja breed of birds can be reared in small numbers in free range conditions (Backyard poultry
farming system) for both egg production and meat as well. It has the capacity to lay more eggs and
gain higher body weight. The scope of backyard poultry system is immense not only it provides egg
and meat with almost no or meager investment but also gives opportunity in employment generation
in rural areas and can be integrated with other agricultural operations. Backyard poultry farming can
perform well in village condition of rural poor. Eggs and birds can be used at home level as well as it
can be sold in premium prices even in urban market where considerable demand for backyard
produced eggs and birds.
Technology:
Introduction of Vanaraja birds with proper housing,
feeding and health management for Backyard poultry
farming.
Materials and Methods:
Twenty three numbers of farmers were selected for
the introduction and study the performance of Vanaraja in
the NICRA adopted village of KVK Ri Bhoi. Each farmer
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Figure 20: Distribution of Vanaraja
chicks to the farmers of Kyrdem

was provided with 30 nos of four weeks old Vanaraja birds for improving their livelihood through
relevant intervention of climate resilient technology through NICRA project.
The selected farmers constructed the poultry house with easily available materials like
bamboo, thatch etc. as per the guidance provided. A total of 700 nos of Vanaraja birds were
distributed among the selected farmers for rearing under backyard farming system.
Monthly body weight gain, temperature, egg production was regularly monitored at regular
intervals. System of rearing by the farmers was also observed in the farmers unit. The overall
performance of the distributed birds was monitored.
KVK Intervention:
Each of the selected farmers was provided with 30 numbers of four months old Vanaraja
birds. Each of the selected farmers was also provided with
50 kg concentrate feed.
Before starting the unit the farmers were provided
with information through training on site selection,
construction of low cost poultry house using locally

Figure 22: Vaccination of Vanaraja
birds

available materials like bamboo thatch grass, housing
management, feeding management, disease management
etc. Monitoring of the units was done at regular intervals.

Figure 21: Ranikhet vaccine in
Vanaraja birds

maintained.

Suggestions

and

Timely vaccination, monitoring and record keeping were
recommendations

were

provided as per the need of the farmers.
Impact of Intervention:
Farmers have shown high acceptability for the
Vanaraja birds after the demonstration. On seeing the
performance of the birds the farmers could observe the
advantage of the rearing these birds due to high egg laying
capacity, colourful plumage and hardiness like local birds,
higher weight gain over the local birds and better
performance even with poor quality diet. The farmers were
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Figure 22: Vanaraja birds in the
farmers unit

highly motivated with the performance of the birds and the demand for Vanaraja birds is very high.
The farmers have demanded for more training and demonstration on scientific backyard poultry
production with improved germplasm.
One of the farmers Ms. Biona Lymphuid generated an income of Rs. 4800.00 (12 birds X 2.5
kg) by selling excess birds @Rs 160/Kg after adopting the technology. She also sold 250 eggs @ Rs.
8 per egg. Her total income was Rs. 6800.00 by selling meat and eggs. Her success has motivated
many other farmers for growing Vanaraja birds in backyard poultry system.
Cost of production per unit for poultry
Table 4: Economics of Poultry unit (30 nos. of Vanaraja birds/ unit)

Total Expenditure
Sl. No.
1
2
3
4
5

Particulars
Construction of shed
Day old Vanaraja chick
Feed
Medicine
Miscellaneous

Quantity
Rate
L.S
30 nos.
@Rs. 25/bird
540 kg/unit/yr @Rs.12/kg feed
L.S
L.S
Total Expenditure

Amount (Rs.)
1500
750
6480
200
200
Rs. 9130

Total Income

Sl. No.
Particulars
Quantity
Rate
Amount (Rs.)
Egg Production
2640 @Rs. 8/egg
1
Rs. 21120
* The book value of selling 22 nos. of Vanaraja birds of 2.5-3 kg @Rs. 500/ bird will be Rs. 33000
Profit
Total Income
Total Expenditure
Net Return

Rs. 21120
Rs. 9130
Rs. 11990

BC Ratio-2.31
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Module 4: Institutional Interventions
Intervention: Opening of Custom Hiring Centre
Introduction:
Farm mechanism is still in nascent stage in the Ri Bhoi
district of Meghalaya although it plays a key role in
modernisation of agriculture. Agriculture mechanization
offers many beneifits 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 completeing 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

Fig 23: Arranging the equipments in
custom hiring centre

farmers have now realised 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.
Considering the paramount importance of farm mechanization in agriculture, 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.

Technology:
Farm mechanization utilizing different tools and implements through establishing a Custom
Hiring Centre.
Materials and Methods:
A list of tools and implements available in Custom Hiring Centre:
Sl. No.

Implements

No. of units

Sl. No.

Implements

No. of units

i.

Power tiller

1

vii.

Long hand weeder

3

ii.

Storage bins

9

viii.

SRI row marker

2

iii.

Maize Sheller

200

ix.

Cono weeder

4

iv.

Hand Grass Slasher

50

x.

Falcon garden hoe

10

v.

Metallic tip dibbler

21

xi.

Falcon wt. and hold

20

secateurs
vi.
vii.

Hand fork

20

xii.

Aspee knap sack sprayer

8

Garden rake

20

xiii.

Maruti foot sprayer

2
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viii.

V Blade weeder

20

xiv.

Weighing balance (spring

3

balance)
ix.
x.

Fruit harvester

10

xv.

Watering can

Bordoli seed drill

10

xvi.

Diesel operated

7

centrifugal pump (water
pump)
xi.
xii.
xiii.

Adjustable row marker

10

xvii.

Delivery pipe

7.5cm

Seed drill

2

xviii.

Dao (big size)

15

Groundnut

5

xix.

Sickle

15

3

xx.

Spades medium

4

decorticator
xiv.

Paddy thresher

KVK Interventions:
To acquaint the farmers with the use and maintenance of the provided farm implements
various

trainings,

demonstrations

and

awareness

programme regarding the use and importance of
adopting

tools

and

implements

for

doing

their

agricultural works. The implements were given on a
rented basis. A committee was formed to finalize the
hiring rate for the implements and for maintenance of the
CHC. A bank account was also opened for the custom
hiring centre. The money that the custom hiring centre
collected can be used for maintenance cost of the

Fig 24: Threshing of paddy by using
paddy thresher

implements.
Impact of Intervention:
As tractors save the resources allocated for
maintaining draft animals and enabled an increase in
output by raising cropping intensity and productivity, thus
proving socially beneficial in the context of shortage and
high prices of agricultural commodities. On the other hand
medium and small farmers who do not own sufficient land
of their own are able to achieve operational economy in
use of tractors and machinery and earn more income. The
use of power tiller helped in saving time and labour spent
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Fig 25: A farmer spraying Biopesticide in
his field using Knap shack Sprayer

by farmers during land preparation for paddy and other vegetables and thus they can do other
additional activities in their free time. The threshing of paddy was done through paddy thresher
instead of manual threshing which was more efficiently and less time consuming. The use of
watering can, sickle, SRI row marker has helped the farmers in carrying out different farm activities
more efficiently Farmers were able to store their harvested paddy in the storage bins which helps to
prevent the attack of pests and rodents. 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.
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Capacity Building and Extension Activities under NICRA
Employment generation through Self Help groups
Introduction:
A self help group is defined as a "self governed, peer controlled information group of people with
similar socio-economic background and having a desire to collectively perform common purpose." Self-help
groups (SHGs) were piloted by NGOs, notably MYRADA in
India in the mid-1980s, in order to provide financial services to
poor people. What started as a pilot programme has now become
a movement for social empowerment – particularly for rural poor
women. There is a general impression among the villagers that
they can avail direct benefits from the project as revolving fund. It
is important that they understand the empowerment role of the
SHG in personal, family and community development. The SHG
Fig 26: Farm women attending
training

can provide the poor with space to express themselves and a
platform to address common issues. As per the concept a SHG is

classified as a participative democratic body/ institution whose features promote a high level of involvement
and participation from each and every member. It is a grassroots institution that provides the space for the
members to grow in knowledge, personal and family development and as a civil society institution. There are
three SHGs in the village which do not function properly.

SHGs also provide a mechanism for poor people to smooth the effects of income shocks on
consumption, find safe and affordable repositories for their savings, take advantage of profitable
investment opportunities and insure against risk. SHG movement does not focus on the provision of
credit; rather it focuses on the management of savings and credit. It is the experience of managing
finance that gives poor people the confidence and skills to initiate and manage change in society.
Self help groups are necessary to overcome exploitation, create confidence for the economic selfreliance of rural people, particularly among women who are mostly invisible in the social structure.
These groups enable them to come together for common objective and gain strength from each other
to deal with exploitation, which they are facing in several forms. It also helps in building of mutual
trust between the promoting organization and the rural poor through constant contact and genuine
efforts. Thus, self help group disburses microcredit to the rural women for the purpose of making
them enterprising women and encouraging them to enter into entrepreneurial activities. SHGs
enhance equality of status of women as participation, decision-makers and beneficiaries in the
democratic, economic, social and cultural spheres of life.
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So, with some additional systematic inputs from the project, the SHGs were strengthened and there is
a marked difference in the quality of the SHGs.

Technology:
Strengthening

the

existing

SHGs

through

imparting training on value addition of fruits and
vegetables and income generating activities.
Materials and methods:
Three non-functioning SHGs were identified in the
NICRA village. Trainings on value addition of fruits and

Fig 27: Preparation of Tomato pickle and
Carambola Squash by the SHG member

vegetables were conducted at SHG level for all members
to build their capacity. Preiodic SHG meetings were held to discuss themselves about the different
activities of the group. SHG members were also involved in taking up different income generating
activities. The periodicity of the meetings and regular monitoring, attendance of the meeting,
punctuality of the members, disciplinary action on errant members etc. were decided by the group
members. The meetings dates are decided by the president/secretary based on their convenience and
the other members are informed to attend. If the majority members do not attend on that day, the
meeting is postponed.
KVK intervention:
KVK Ri Bhoi act as a facilitator in strengthening
the groups and their development. The KVK officials
interact with the poor families especially women to
identify the small homogenous groups. The members
regularly meet to discuss their needs and problems and to
collect savings from members under the supervision of
KVK staffs. Thus, SHGs inculcate the habit of thrift and
credit among the members, who generally belong to the

Fig 28: Preparation of groundnut Chiki
by the SHG members

families of BPL. Various trainings have been conducted
regarding different income generating activities to help the rural youth and farm women to generate
self employment. The income generating activities mainly include the post harvest processing and
value addition of fruits and vegetables like preparation of jams, juice and pickles. Other trainings and
demonstrations on post harvest and value addition of tomato, ginger, groundnut, Carambola and
maize were also conducted by KVK, Ri Bhoi.
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Impact of intervention:
After the strengthening of the non-fuctioning SHGs awareness among the members and
empowerment of members took place. The members knew about the purpose of group formation, activities
and operations, savings, credits etc. All the members participated actively in the group discussion and decision
making process. SHG helped to work as a cohesive group and had transparency in the transactions. The
members now know about the benefits of savings. It has also helped to develop entrepreneurship activities
among the members and thus help increase their income. The products are sold in the local market and also
during the various exhibitions and fairs organize by various organizations. Gradually they have started

preparing pickles which they sold in their village market and nearby villages and this have helped the
income of SHGs from Rs. 2000/- to Rs. 5000/- monthly. Moreover, during the initial stage of the
SHGs, the only activity perform by the SHG was cultivation of ginger and vegetables which has
benefitted them to some extent only, as most of the produce are spoilt due to lack of proper storage
materials, lack of knowledge on post harvest processing methods, lack of marketing channels and
lack of preservation techniques. Most of the products which are highly perishable are sold at very
cheap prices which did not contribute much in improving their economic status.
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Highlights of the impact of NICRA project
Table 1: Crops cultivation
Sl.
No.

Name of
cultivated

crop

Crops variety
Before NICRA

After NICRA

1.

Paddy

Red Manipur, Lakang

Shahsarang under SRI and ICM system

2.

Maize

Local

Quality Protein Maize (QPM)

3.

Tomato

Rocky, local

Rocky, Chiranjeevi under open and low
cost polyhouse

4.

Cauliflower

Local

Trisha, White Contessa using mulching

5.

Ginger

Local

Nadia using mulching

6.

Potato

Local

Kufri Jyoti, Kufri Megha

7.

Mustard

Local

TS-38

8.

Broccoli

-

Pushpa, TSX-078

9.

Cucumber

Local

Malini, Green Long

10.

Capsicum

-

California Wonder

From table 1, we can see that before the initiation of the project, the farmers in Kyrdem
village were growing local varieties of maize, cauliflower, ginger but after the initiation of the
project high yielding varieties were introduced which has helped in increasing the yield of the crops.
Exotic vegetables like broccoli and capsicum which is doing very well in the state were also
introduced and this has brought much benefit to the farmers.
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Table 2: Livestock and fishery
Sl.

Livestock/

No.

fishery

Animal management
Before NICRA
Feeding

1.

Dairy cattle Grazing

After NICRA

Breeding

Feeding

Breeding

Natural

Grazing,

Natural,

concentrate,

2.

Buffaloes

Grazing

Natural

Goats

Grazing

Natural

salt, upgrading
superior breed

Grazing,

Natural,
salt, upgrading

Pig

Grazing,

Natural,

5.

Fishery

AI

salt, upgrading

and
with

superior breed

Locally available Natural

Locally

feed, rice polish

feed, rice polish and upgrading

and kitchen waste

kitchen waste (boil), superior breed

(boil)

probiotic supplied
Before NICRA

and
with

superior breed

mustard seed cake
4.

AI

mustard seed cake

concentrate,

and
with

mustard seed cake

concentrate,

3.

AI

available Natural,

AI

and
with

After NICRA

Unscientific and improper fish Renovation of defunct pond, construction of
culture

system,

improper water harvesting structure, composite fish

species combination, stocking, culture technique, Integrated Farming System
feeding and without following model ( fish cum horticulture), introduction of
any

pond

practices,

management Amur carp in composite fish culture system
for

harvesting

angling is done which cause
weed infestation, less depth,
silt loaded and making the
pond a defunct pond.

From table 2, we can see that before the initiation of the project the livestock and fishery
management was very unscientific. But after the initiation of NICRA project, the scientific
management method was introduced to the farmers through the introduction of proper mineral
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mixture, vaccination against the major diseases, introduction of superior breeds, renovation of
defunct ponds and composite fish culture technique.
Table 3: Production of different crops before and after NICRA:
Sl.

Crop Name

No.

Before NICRA
Variety grown

After NICRA

Yield (q/ha)

Variety grown

Yield (q/ha)

1.

Paddy

Local

30.20 Shahsarang

37.80

2.

Maize

Local

28.78 RCM-1-3

39.25

3.

Cauliflower

Local

156.00 Trisha

215.00

4.

Pea

Local

8.20 Azad

10.10

5.

Groundnut

Local

6.

Broccoli

Not grown

7.

Ginger

Local

250 Nadia

259.00

8.

Turmeric

Local

170 Megha Turmeric-1

185.00

9.

Mushroom

Not grown

18.20 ICGS-76

23.30

- TSX-078

185.00

- Oyster mushroom
(Pleurotus sajor caju)

70.00
Kg/unit

From table 3, we can see that the production of paddy, maize, cauliflower, pea and groundnut
has increased after the initiation of the NICRA project. This is due to the introduction of the varieties
which are high yielding and which are suitable to the region. Broccoli is a very demanded vegetable
crop in the market nowadays owing to its health benefits, was not grown by the farmers before, but
after its introduction the farmers were able to get a good income out of the crop. The yield of ginger
and turmeric also has increased from 250 to 259 q/ha and 170 to 185 q/ha respectively. The farmers
were also getting additional benefit from the production of mushroom which they did not cultivate
earlier.
Capacity building and extension activities

Capacity building and extension activities under NICRA on different need based training
programme are organized for the farmers so that they can utilize their learning in their field/job
situation for effective implementation of the project objectives.
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Other facilitative strategies followed:



Exposure visit of farmers to the Institutes in the state as well as outside the state in order to
expose them to the new techniques and technologies.



Custom hiring centre (CHC) was opened on the 28th Mar 2012 for helping the farmers in
providing them with the tools and implements required for farming purpose on a rental
basis.



Village Climate Risk Management committee (VCRMC) was formed 28th Mar 2012 in Kyrdem

village in presence of village headman and secretary to monitor different project activities as
well as feedback for the programmes VCRMC was formed with 24 farmers and weekly
meetings are organized to review the project activities along with the members of the
committee.


Benchmark Survey for nearby village Sohriewblei was done to extend the programme.



Installation of Automatic Weather Station (AWS) was established at Kyrdem and relevant
data like temperature, rainfall, relative humidity etc. are recorded regularly.



World Environment Day Celebration is organized every year to create awareness among the
farmers.

Collaborative Activities:



Vaccination camp for Newcastle disease in poultry in collaboration with State Veterinary
Department.



Vaccination camp for FMD disease in swine in collaboration with State Veterinary
Department.



Vaccination camp for Infectious Bursal Disease (IBD) in collaboration with State Veterinary
Department.



Animal health Camp in collaboration with State Veterinary Department, Meghalaya.
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Distribution of seeds and planting materials

Sl. No.

Crops

Quantity

1.

Tomato var. Rocky

2.

Cabbage var. Wonder ball

3.

Cauliflower var.

4.

Area covered (ha)

Number of farmers

1kg

2

10

2 kgs

4

15

1.5 kgs

3.5

10

Broccoli var. Pushpa

1 kg

2

10

5.

Lettuce var. G. Lakes

1.4 kgs

1

20

6.

Carrot var. Super Selection

2 kgs

0.5

20

7.

French bean var. Anupam

800 gm

0.2

10

8.

Coriander var. Kalmi

500 gm

1

10

9.

Cucumber var. Malini

1 kg

0.7

15

10.

Onion var. Pusa Red, Agri

1 kg

0.3

15

11.

Capsicum

1 kg

1.5

20

12.

Ginger var. Nadia

10 kgs

1

22

13.

Chilli

2 kgs

1.5

20

14.

Potato var. Kufri Megha

2 quintal

0.1

20

15.

Lemons

63 nos.

0.06

3

16.

Banana suckers

300 nos.

0.03

5

17.

Carambola

12 nos.

0.03

2

Distribution of Livestock

Sl. No.

Type of Livestock

No.

No. of

Source

Distributed Beneficiaries
1.

Pig

(Hampshire

X

15

6

Large Black)

(RRTC), Umran, Meghalaya

2.

Poultry (Vanaraja)

3.

Goat

(Assam

Hill

750

23

ICAR, Nagaland

17

5

Division of Livestock

Goat)
4.

Duck

Rural Resource Training Centre

Production, ICAR, Umiam
(Khaki

40

3

Campbell cross)

Chaaigaon, Guwahati, Kamrup
District, Assam
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Large sale adoption of technologies

Sl. No.
1.

Technologies
Promotion

of

moisture

conservation

Area (ha)

Coverage of farmers

10

150

technologies in horticulture crops
2.

Integrated nutrient management

2

40

3.

Integrated management

2

25

4.

Vermi composting

5

75

5.

Promotion

12

310

of

fodder,

feeding

and

livestock management technologies
6.

Integrated farming system

6

120

7.

Composite fish culture

2

12

8.

ICM in paddy

4

55

9.

Intercropping system

3

10

10.

Preservation

3 SHGs

55

8

220

and

processing

(value

addition)
11.

Nutrition gardening
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A GLIMPSE OF ACTIVITIES UNDER NICRA PROJECT
CELEBRATION OF IMPORTANT EVENTS

Fig 29: World
Celebration

Environment

Day

Fig 30: Tree planting during World
Environment Day Celebration

Fig 31: Vaccination of animals during
Animal Health Camp

Fig 32: AWS in farmer’s house

Fig 33: Inauguration of Custom
Hiring Centre

Fig 34: Inauguration of Power tiller
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DISTRIBUTION OF INPUTS

Fig 35: Distribution of potato tubers

Fig 36: Distribution of vegetable seeds

Fig 37: Distribution of Quality Protein
Maize

Fig 38: Distribution of banana suckers

Fig 39: Distribution of ducks

Fig 40: Distribution of poultry
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FIELD DAY

Fig 41: Field Day on Quality Protein
Maize

Fig 42: Field Day on Ginger

Fig 43: Field Day on Pea

Fig 44: Field Day on Composite Fish
Culture

Fig 45: Field Day on Composite Fish
Culture
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DEMONSTRATIONS

Fig 46: Demonstration on
Nutrition garden

Fig 47: Demonstration on insitu
moisture conservation of Ginger

Fig 48: Demonstration on Rain Water
Harvesting (Jalkund)

Fig 49: Demonstration on Oyster
Mushroom Cultivation

Fig 51: Demonstration on
cultivation of Quality Protein
Maize

Fig 50: Demonstration on
cultivation of Pea

Fig 52: Demonstration on
Integrated duck - cum- fish farming
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Fig 53: Demonstration on Oyster
Mushroom Cultivation

Fig 54: Demonstration on
Backyard Poultry Farming

Fig 55: Demonstration on Adaptability and
performance of Assam Hill Goat Farming
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FIELD VISIT

Fig 56: Survey for site selection

Fig 57: Site for construction of jalkund

Fig 58: Vaccination of ducks

Fig 59: Paddy field visit

Fig 60: Measuring the weight of goat

Fig 61: Site selection

Fig 62: Visit of Scientist

Fig 63: Jalkund filled with rain water in the
farmer’s field
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VISIT OF DIGNITARIES

Fig 65: Visit of Scientist

Fig 64: Visit of Zonal Project Director

Fig 66: Visit of Scientist

Fig 67: Visit of Director during
Animal Health Camp

Fig 68: Visit of Scientist

Fig 69: Visit of Nodal Officer

Fig 70: Visit of Zonal Project Director
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TRAININGS

Fig 71: Training on value addition

Fig 72: Training on cultivation of mushroom

Fig 73: Training on the use of tools and implements

Fig 74: Training on vermi composting

Fig 76: Training on cultivation of
ginger

Fig 75: Training on the use of vermi compost

Fig 78: Training on fish harvesting

Fig 77: Training on the use of
botanicals
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Fig 79: Training on the use of soil
health kit

Fig 80: Training on the use of fruit
harvester

Fig 81: Training on backyard poultry
farming

Fig 82: Training on pig farming
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EXPOSURE VISIT

Fig 84: Visit of farmers to Fishery farm

Fig 83: Visit of farmers to Agronomy
farm

Fig 85: Visit of farmers to Poultry farm

Fig 86: Visit of farmers to KVK

Fig 87: Visit of farmers to Pig farm
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MEETING AND DISCUSSIONS

Fig 88: Meeting with VCRMC
members and farmers

Fig 89: Meeting with farmers

Fig 90: Meeting with members of SHG

Fig 91: Meeting with farmers

Fig 92: Discussion with farmers

Fig 93: Discussion with farmers

Fig 94: Meeting with farmers
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