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NICRA PROJECT 

Background 

National Innovations on Climate Resilient Agriculture (NICRA), launched in 2011 is a network project of the Indiqan 
Council of Agricultural Research (ICAR) aims to enhance resilience of Indian agriculture to climate chonge and 
climate variability through strategic research and technology demonstration. The project consists of four components 
viz. Strategic Research, Technology Demonstration, Capacity Building and Sponsored/Competitive grants. Central 
Research Institute of Dry land Agriculture (CRIDA) is coordinating the project throughout country. The technology 
demonstration component of the project is being implemented by KVKs and the centers of All India Coordinated 

Research Project on Dry Land Agriculture (AlCRPDA). Primarily, one hundred vulnerable KVKs from different parts of 
the country have been selected to implement the technology demonstration component of the project. 
Objective of project 

To enhance the resilience of Indian agriculture covering crops, livestock and fisheries to climatic variability and 
climate change through development and application of improved production and risk management 
technologies. 
To demonstrate site specific technology packages on farmers' field for adapting to current climate risks. 
To enhance the copacity of scientists and other stakeholders in climate resilient agricultural research and its 
application. 

KVKs are playing a vital role in transferring various location specific climate resilient technologies to address the 
challenges from climate change. The interventions under technology demonstration are made in the following four 
modules: 
Modulel : Natural Resources Management 
Module Il:Crop Production 
Module ll: Livestock and Fisheries 
Module IV: Institutional Interventions 
The unique features of this project are setting up of custom hiring centres and formation of Village Climate Risk 
Management Committees. 
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NICRA Project implemented by 
KVK-Valsad 

KVK-Volsad has been implementing NICRA project since 
2011 in Khuntli village of Koparodo block. This village is 

characterized by fragmented land holdings, undulating 
topography with steep slope causing erosion during heavy 

monsoon season and water shortages starting from 

February every year. The village has hoving more than 90% 
tribal population. Soil of the villoge is black heavy textured 
The average annual rainfall of the village is about 1500 
1800 mm. Total cultivated area of the village is 277 ha out 
of which about 60% area is under rainfed. Paddy (kharif) 
and chickpea (rabi) ore the major field crops. Dairy is the 
secondary occupation of the villagers. 
KVK is implementing this project through Village Climate 

Risk Management 
inception of project, KVK has intervened various climate 
smart technologies with good impact under thematic areas 

of natural resource management, crop production, 
institutional arrangements and livestock production. The 
technologies like water harvesting through check dam 
and percolation tank, micro irrigation system, trench cum 
bunding, use of plastic sheet instead of burning of crop 
residue (Rabbing), soil health management through liquid 
biofertilizers, green fodder production round the year, 
gobor-gos and vermicompost, balanced diet for improving 
milk production and health, resource conservation and 
enhanced crop productivity through custom hiring centre, 
community vegetable nursery, establishment of vegetable 
collection centre, paddy seed multiplication, paddy variety 
resistant to waterlogged condition, planting technique in 
botle gourd, polythene mulching in vegetable along with 

drip, protection of harvested paddy through tarpaulin 
sheets, etc. are successfully intervened during 2011-2014. 
The village level committee is awarded as "Best VCRMC" 
cash prize worth Rs. 1,00,000/- KVK-Valsad is also 
awarded as " BEST NICRA KVK AWARD" in zone VI during 

2014. Here the attempt is made to inform about the 

technological interventi 

dIgsi edl mi ea uioe masi . z6saui 

amIg l1, goiain alniaail lnni eizd taer 

y26 auB. 

Committee (VCRMC). Since the 

geadl ianu1 aqzany1, uie BuE, i2a1iad aaza1 

waguied àlui aidia2ela oataia uelal ana1 Fefia 

oHIna Ed uaiaels 2ile 6ual1, uaid as HIda asl 

eiao dea, angerae 211suy ia, mey sdsa1 
de2, sio2j clr 6«uiE4, uel RI4I ußfe a 
uasiRs siojzl ma, glI aidde vea, 1eeug11 uielHi 

us aa udleln ae1, sVIdaI siizg disvoll sRI Rae1, 

4,00,000 l-juua una ada d. ècl aaaIs al-gai 

ons made ofter the year 2014. 

NICRA Village Information 

Name: Khuntli; To.-Kapra da; Di.-Valsad- Gujarat 
Latitude and Longitude :N20 24.972" 

E73 10.354' 

:23 km 
: 15 km 

11Mg jecl ai.suzis1, .aaais (jvain) 
nai duiaN 20 24.972' E 73 10.354' 

Distance from KVK 
Distance from taluka place 
No. of farm families 

Total population 
349 
1922 (Male- 1002, 

Female-920) 
g ggol aie: 3ve 

g ad:4caa ( yaY-4002, 2ol-eao) 
Total land in the village (ha) 
Total cultivated area (ha) 
Rainfed area (%) 

568 
: 277.38 larasrlo1 : 299.3ed. 

q21E nRa aadla : ue % (201.vd.) 
59 % (201.5 ha) 



Rain water harvesting to 

cope with dry spells 

Under NRM component of the project, technologies such 

as percolation tank/check dam with RCC west weir, nala 

plugging with pucca west weir, drip and sprinkler 

irrigating system, plantation of fruit and forest tress on 

bund of trench across the slop were demonstrated. 

Because of percolation tank, the wells around the 

structure get recharged. All the activities were carried out 

with peoples participation. 

v2eld eisl| mzllall alea4, 1nI 43|l»1, 24e gu12 

aisde eAla ozanHi eml. v2edu eidon dha 

Intervention 
There is no source of irrigation water for the rabi crops 

although the village receives an annual rainfall of 

around 1800 mm. Hence the best way to cope up with 

climate challenge is to harvest the available rain water 

during heavy rainfall season and use the same during 

dry spell as well as for irrigating the fields during winter 

season. KVK mobilized the farmers to store runoff water 

by construction of farm pond. Across the slope 
excavation of farm pond was done so that maximum 

water can be accumulated in the pond. Total 31 nos of 

farm pond were excavated on the field of 13 farmers. The 

size of each farm pond was 30 x30 x7 ft. Each farm pond 
was covered with 425 gsm (HDPE) plastic sheet lining. 

Each pond having capacity to store approximate 
1,80,000 liters of water at a time. The cost of excavation 
and plastic lining of each farm pond was Rs.25000/-

Each selected farmers contributed Rs.3000/- per farm 

Nud1 slu md l. dell aidiazela usei2 uelel 

aai4sl leaI dI afes saa al ga ue a. au,ooo/-

pond aa. i e?s aimell gd a. 3,ooo |- jal>iE11 na. 

All the farm ponds were filled with rain water during 
kharif. Around 0.25 ha of crop was irrigated during dry 

spell of rain. The farmers started cultivation of crops like 

bitter gourd/ bottle gourd and also grown short duration 
crops like coriander, fenugreek, etc. 
accumulated water. Because of percolation, the wells 
around the structure get recharged. Larger area of land 
have been brought under cultivation by adopting MIS 

(micro irrigotion system) technology. 

1. ieId o.2u è. vis) Adi? arui zsi a*NaI 

by utilizing 
s. v2sldai1 aisln eieel ugongI gaI ue Rard a. 

Ildqmi I. 

Excavation of farm pond Storage of rain water in pond 



Enhancing farm income and employment 
opportunity through mushroom cultlvatlon MRIMl dl aig1 ege 
Tribal farm women of small and marginal categorios are 

engaged in house hold activities and farm operations so 

the socio economic conditions of the farm women is very 

poor. KVK had taken initiative and encouraged them to 

form Self Help Groups (SHGs) and accordingly five Self 
Help Groups were formed with 80 women in NICRA 

villages. They were trained in ditferent vocations such as 

vegetable production, mushroom production, 
vemicompost production, etc. by the KVK scientists. Paddy 

is on important crop of the district. Under the humid 
climatic condition Oyster or Dhingri mushroom (Pleurotus 

sp) can be grown on paddy straw from the months of 
October to March (when the room temp is between 20C 
to 30 C). 

160 GaE, M213 Gcie, alanie *a auniuaall 

ai saiceudn aicl auai . siaia aaais gai) 

y 16 . dram1 azc2mi sij21 ylar uz nisrez 

Intervention 

Mushroom can be easily grown by the rural tribal people 
in small shady place in leisure period by utilizing paddy 
straw for an additional income. About 7-8 paddy straw 
chopped with chaff cutter or by manual chopper is 

required for filling one cylinder (bag) of 5 feet height. The 
chopped poddy straw is soaked in water with formalin and 
carbendazim for about 14-18 hrs after which the excess 

water is drained out properly by spreading the straw on 
clean hard surface for about one hour. After mixing 500 g. 

spawn this straw would be filled in polythene bags and 
compressed slightly to make compact which is tight with a 
rope covers the straw. Solution of formalin should be 

sprayed at 4 days interval. When mycelium growth 
observed in the paddy straw, it is removed from the poly 
bag and can be placed on platform or hanged at suitable 
place. One should watered it daily to maintain humidity. 
The pinhead of the mushroom starts appearing after 20-

25 days of spawning. KVK organized two training 

programmes on mushroom production for 25 women 

from two groups. 

s24Hi Id d. Ciurei qiaRo-2v fi«aonE yel aea 

Yedl nd-led w*igaom Gcu isalani ad agna As many as 16 women started 

mushroom cultivation. They were succeeded in the 
production and marketing of pleurotus spp of mushroom. 
Each trained rural women had filled 10 bags (cylinder) 
from each bag they harvest approx. 5-6 kg mushroom. By 

selling 40-45 kg@ 190-220 Rs/kg mushroom, each of 

them earned Rs. 8800-10,000 as an additional income 

0-o ula slelu eud darer aila z. ccoo o,ooo 

Demo unit of Dhingri mushroom on farmers field. Pleurotus sajor caju spp 



Automatic drinkding water supply 
system for livestock 

uge i2 aaai aiana lau 
yIel- aRa 

Rainfed agriculture, undulating topography with steep 

slope causing erosion during heavy monsoon and water 

crisis that starts from February of every year, poor 

percolation of water due to hard rock etc. are the major 

hurdles in the development of crop and animal husbandry 

in this area. An adult cattle requires about 40-50 litre 

water per day. The milch animal having capacity of 6-7 

litre milk/day requires 60 80 litre water / day. The water 

requirement of milch animal in summer season is about 

100-120 litre/ day. The care taker of catle has to spare 

about 15-20 minute time for watering an animal. The 

sufficient water is essential for maintaining milk 

uiel iua, t2 age 1duel erse, 4è 

production. a4aszal a*aa nèaaal aaa aa . 

Intervention 
KVK popularize the technology that stored water flows 

gravitationally from over head tank fitted at appropriate 

height above the manger through the PVC pipe of about 1 

inch diameter. The other end of the pvc pipes attached with 

the water control valve that fitted horizontally with the 

bowls. The bowls are fitted on the wall of manger between 

two animals. The second water bowl fitted at the same 

level and at equal distance. Maximum 10 bowls can be 

operated at a time with one water control valve. Thus 

maximum 20 animals can be watered at a time. Due to 

gravitational force, water flows with pressure from the 

overhead tank that fills the bowl automatically. Thus clean a 21 . RIsieu Agia yu uel vaie Saa 
ara aislaial a a25 aèdi a16e arvao aaIE . 

water made available for 24 hrs to animals as and when 

needed. Regular cleaning of water bowl can be done by 

removing water through outlet valve. The total cost of 

installation of the system for 4 cattle goes to Rs.12000. 

System composed of water tank of 500 litre capacity 

Rs.5.00 per lit (Rs.2500/-), One master bowl with valve 

(Rs.2500/-), Two water bowl (food 
material)@Rs.2000 (Rs.4000/-)and UPVC pipe, fitting 
accessories ,labour and transportation etc.( Rs.3000/-). 
The technology was demonstrated in NICRA village. As 

many as 398 farmers of the district adopted this 
technology. By adopting this system of watering, farmer 
can save water, time and labour with maintaining animal 

viefl u6a MaMael ai_ eå 2161a d. aR 3aI 

/-u aa2 (3. 2,uoo/-), as Haea aea Hid (3. 3,xoo/-

, uel-I GIsa (gs às H<lkke) a. a,ooo/- (3. 

grade ABS 

q(3.3,0oo|-). aaa1s aI ERÝ 3ec veai dga 

health 

Design of automatic water system Water bow Water bowi fitting with manger 



Empowering dairy farmers through 
silage of green fodder 

uguiGeld aiBdeae 
Most of the tribal tarmers are marginal having agriculture 

Livestock farming system. since paddy is the major crop 
of the area farmers fed their cattle with paddy straw which 

is low grade roughages. Due to unavailability of water 
during post rainy season, fhere is no other alternative for 
areen fodder. Earning trom dairy farming is very lowv 

hecause of malnutrifion in cattle. The livestock owners 

were motivated to take up multi cut perennial fodder 
arasses along with tood crops. Then they were taught the 

importance of silage. The silage is the best option to fed 
catle with nutritive green fodder especially during 
summer when green fodder is not available. A key feature 
of silage bags is that it allows conservation of available 

fodder in small quantities over a long period of time. In 
anaerobic condition with the help ot micro organisms, 
sugar contoined in green fodder is converted in to lactic 
acid which help to preserve the green fodder for longer 

AR G1sil 162udi n è. uajenni guuer eize 

uiel 4s lsl è. uguIGsla uelse uguuly 

duration 

Intervention 

For making best quality silage i.e. sweet & sour taste, faint 
green or brownish colour, 1 kg urea, 2 kg jaggary, 1 kg 
common salt, 1 kg mineral mixture & 1 litre of whey 
requires per ton of chaffed green fodder. Prepare separate 
solution in 15 to 20 litres of water for urea, jaggary, 
mineral mixture & common salt in separate pots/buckets & 
then spread it on layer of pressed chaffed green fodder 
while filling. It require 45 to 60 days to have good quality 
of silage. 
having profuse tillering, high crude protein content, less 
content of oxalate i.e. Co-4, 

Four varieties of perennial fodder grasses 

Sugargraze, multicut 

g au2i1 clar aRIMiel uaej cilaai zlug. Fs Sorghum and BNH-10 were demonstrated on farmers 
field. Farmers of NICRA village adopted these varieties. In 
the later stage they were tought to prepare silage from the 

excess green fodder. Silage was prepared from all these 
varieties. Among them, the Sugargraze variety 
preferred by the farmers due to their high lactose content 

as compared to other varieties. Few farmers adopted the 
technology. It had reduced dependence on green fodder. 

Farmers are now fed their cattle with proper combination 
of green and dry fodder. It improves productivity of catle. 

Hede. ui oly nal-l aaeled ag dses uaiudl els 
JoRn Md igeloi uie usl. ieais igala aisd1 

was 

om 

Sugargraze sorghum plot Filling of chaffed fodder in bag Silage ready for feed 



Efficient utilization of nitrogenous fertilizer 
through Leaf Colour Charts (LCC) 

dle sae ud ui2¢d sioiai 

Topography of the Valsad district is characterized by 
undulating land with steep slopes. The soils having poor 
fertility with low nitrogen content. Paddy is an important 
crop covered large area under cultivation. With the 

popularisation of hybrid varieties which is more nutrient 
responsive in nature, consumption of nitrogenouss 
fertilizer also increased with a view to produce more from 
the poorly fertile soil. Use of more fertilizer has not only 
increase cost of production but also responsible for 

increasing the infestation /incidence of pest and disease 

Leaching of nitrogeneous fertilizer (stagnant water and 
high rainfall) is another factor to reduce the efficiency of 
fertilizer. Thus, leaf color chart (LCC) which is an 
innovative cost effective tool for real-time or crop-need-
based N management in rice was introduced in the 

NICRA village. LCC is a visual and subjective indicator of 
plant nitrogen deficiency and is an inexpensive, easy to 
use and simple alternative to chlorophyll meter. It 
measures leaf color intensity that is related to leaf N 

se2 id (LCC), si»RI UI6Hi 1s2lrq a4uN 

a18 Rerai sHeye (IRRI) G 
gelege (PRRI) GI21 91sHi *a{l =11u2lr1l real AruaI 4i2 
ls saaae (LCC)-veua asfid s2414i anclè. 

sii iSHi clg saz aé (LCC) anuaail da: 
. auiei sii2ai auel-1as eausldazviel iged der 

0 lsuzie s2). 

status. 

How to use LCC 
At 14 days after transplanting, select 10 healthy plants 

and compare the topmost healthy leaf with the LCC. 
Place the middle part of the leaf on top of the LCC for 

comparison. 
Take readings at same time of the day (8-10 AM). 

Repeat LCC readings every 7 days for 110-130 day rice 
crops and every 10 days for more than 130 day crops 
until first heading. 

If basal fertilizer with N (DAP or NPK compound) is 
applied 0-14 DAT or 0-14 DAS, the first LCC reading is 
done at 2 1-25 DAT instead of 14 DAT or 21 DAS. 

. igaaa GuaI ui)4t211 dl_ sa2 id (LcC) Gu2 s 
a2IHell sa. 

3. dl sa2 aid j lslbi aièc all qo qi9211 44Hi dg 

geleis-ael sac. 

. dsioiI uISHi Uu lda dl& aluel è aiaelone 3 

ld2l euruai. 

Intervention 

Technology was demonstrated on farmers field in NICRAA 
village. As many as 100 leaf colour charts were provided 
to paddy growers. By using this simple technology, paddy 
growers saved about 25 to 30 kg ammonium sulphate 
per acre in paddy cultivation. It reduced the cost of 
cultivation and also reduced infestation of sucking pest to 

F1821 ds2q1 3uai siai usadi aoo daai sla iad 

6usvelsldands. 
some extent. 

NICRA 

TRON DOY DENONSTRATION 

Demonstration of LCcc Use of LCC in paddy field 



Ianaging pest and diseases of paddy by 

Paddy is an important food crop in the NICRA village 

sioi2i eisaa alai yia Guiae ailisdionl asl ala1 YId aa2N 
adopting IPM technology 

COnc ondition, some pest and disea are observed 
Khuntali and Amdh Due to favourable climatic 

. Gn qidiqzeid clà siaiz u16Hi dea6 2l1 Ji 
this crop. Due to increase in temperature regularly in 

during 
Septemb the estation of stem borer and 

hoppers 
increased High humidity and high wind 

also increased the incidence of 
ocity in rainy season 

bacterial leaf blight and blast. These are the regular and 

important pest and diseases of paddy which cause 

cansiderable economic loss to the paddy growers. Most 

af tribal farmers of these villages do nothing for the 
management ot pest and diseases. Use of pesticides by 

some farmers with lack ot knowledge leads improper 

management with increase in the cost of cultivation. 

KVK has made effort to popularize non-chemical pest 

diseases management practices in paddy. 

Gu2l u2 2 H641Mi nd . 

Intervention 

KVK focused on diffusing IPM technology which is eco 
friendly and low cost. The zero cost technology of 
control of stem borer i.e. cutting of tips (2-3 cms) of 
seedling while transplanting paddy in the field, 
maintain optimum plant population by planting 2-3 
seedlings/hill has been widely adopted by the farmers. 
it reduced the cost of cultivation by 10-12 percent. The 

sex pheromone trap for stem borer (Scirpophaga 

incertulas Walker)@10 trap/ha also intervened 
omongst paddy farmers of NICRA village. Neem based 

pesticide (Neem oil 1500ppm)@50 ml/15 lit. water 

was another input for management of stem borer, leaf 

roller and plant hoppers. Pseudomonas flurencese 
culture @40 g/ 10 lit. water was demonstrated for the 
management of Bacterial Leaf Blight 
diseases. Other integrated pest disease management 
practices were also followed by farmers to manage pest 
and diseoses. By adoption of these IPM technologies, 

armers are able to manage the major pest and 

diseases problems in paddy and increase their crop 
production. Farmers are advised on basis of plant 

sample analysis at plant health clinic of KVK and 
diagnostic services. 

8. sa uèse1 Hi sioiz1l uISi nHIl san 

uiel viel nami ud è. zisad iyaid Gainei-la 
and Blast 

Gvalflo d. qA Ai èoi-lvalai 21n1 (PHC) ai slsa 

RNICRA 

ORLOGT DGOSTRATON 
ALAE O/T ALAAD 6AT 

Damage of pest Training on IPM Demo on IPM 



Promoting organic farming 

Azolla 
Azolla a dichotomously branched free floating aquatic 

fern is naturally available mostly on moist soils, ditches 

marshy ponds and is widely distributed in India. Azolla 

can multiply by farmers on their field with establishment 

of nursery unit. Azolla can be used as green manuring in 

transplanted paddy crop. 
chemical fertilizers can be saved with the use of azolla in 

paddy. Azolla also control the weed infestation and 

sucking pest in paddy field. Application of azolla in 

poddy improve soil fertility. About 24 to 36 tone azolla 

per year can be produced from one hectare of land 

which synthesize about 300 kg nitrogen from 

ael odld marg Gcuie el 21 è. mai due 
sioiz aà uai uieHi lausqii add aud 1eu 
.sii2ui dajqo1 a20-24 261°1uglrnysa Idelaud 
sd. si-l sadui itmeij axe 6à d. sioizl anà 

About 20-25% nitrogenous 

environment. 

ai Guieq uuil 2è d. aebuzid, q ezi 300 . Azolla as cattle feed 

Azolla contains about 20-25 percent protein 
Azolla is a rich source of minerals, vitamins carotene 

and Aminoacids 

nailaljunie (ev-3u 251) è. In poultry, azolla as feed increase the egg production 
and improve health of hen 

Azolla as feed improve health of cattle and milk 
production 

aa 3. 

auasiaqiel 2aiuiaHi isiq6cuie ed3. 
Five farmers of NICRA village where selected and 

trained to establish azolla mother nursery at farmers 
field by providing pure culture of Azolla pinnatta by KVK 
to encouroge the formers to use azolla as animal feed as 
well as bio fertilizer in paddy. 

Vermicompost 
llelae 

Looking to the availability of farm waste and cow dung, 
KVK has estoblished five demonstration unit on 

vermicomposting at NICRA village to promote the 
organic farming. KVK provided the vermi culture, 

vermibed and nylon net to the women farmers. Now a 

day, many women in the village are engaged in this 
activity. This activity of vermicompost production has 

promoted the concept of organic farming beside the 
additional income. 

Demo unit on azola Azolla as cattle feed Vermicompost unit 



Other Major Interventions /u yuu eii 

mstick (Moringa olifera is fast growing drought resistant tree. PKM-1 

Drumstick Plantation 

V of drumstick was demonstrated by providing 5000 plantlets to 200 rs1t aives good additional income to the growers. It is best source to 
combat malnutrition 

NICRA 

TEANOUDGT ENKOASTRATON 

MLAKE AUOTU-VALSAD-G 

Drumstick plantation Sweetpotato 
Sweetpotato grow well in well drained light textured soil with poor fertility. TwO varieties i.e. Co.3-4 and C-71 were demonstrated in Kharif season.It 
is a reliable crop in case of tailure of main crop. It gives yield 154 q/ha. It 

gives additional income to the farmers. 

ea nl s.3-8, d sdsa-04 freal) aMai-l ggi olsaai 

Sweetpotato field 

Gram 
Bold seeded, early maturing gram variety GJG-3 specially released for 
rainfed condition and perform well under conserve moisture after 
harvesting of paddy crop. It has given 27% higher yield than control. 
This variety is also moderately resistant to wilt disease. 

en 

J¥I Y13i2 ael-3 sioie uis-l siuel usl lni aiueida dmi ver aig 

Indian bean as intercrop with sugarcane 

intercropping of Indian bean var. GNIB-21 (NPS-1) with sugarcane was 

demonstrated without extra management cost. Twins method of 

Sugarcane planting with spacing of 120 cm along with two lines of 

ndian bean (var. NPS-1) gave extra income of Rs. 46,000/- as compare 

ToSugarcane alone. It also improves fertility of soil and less weed 

Field of gram 

RA PR-ECT 

infestation. 

Indianbean as intercrop in sugarcane 
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