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Preface

nation-wide project National Innovations in

Climatic Resilient Agriculture (NICRA) of Indian
Council of Agricultural Research in response to the
challenge of climate change facing Indian agriculture
in present days. The project aims to enhance resilience
of Indian agriculture to climate change and climate
vulnerability through strategic research and technology
demonstration. The overall focus of technology
demonstrations under NICRA is to enhance resilience
of farms and the farming community to climate risks
so as to ensure sustainability over a period of time.
Thus the emphasis is on adaption to climate variability
which entails appropriate response to contingency
situations. Sustainability is the immediate goal in
highly intensive production systems facing natural
resource degradation. Therefore, the central objective
of technology demonstrations in such regions is not
on enhancing productivity but on interventions related
to coping with vulnerability as well as improvement
in natural resource use efficiency for sustaining the
productivity gains.

Enhancing the adaptive capacity and building
resilience of the farming communities is important
in the context of climate variability and to cope

with these extreme events effectively. As part of the
Technology Demonstration Component (TDC) of
NICRA, proven technologies are being demonstrated
in climatically vulnerable districts of the country. The
objective isto impart resilience under variable climates
and consequently enhance the pace of adoption of
these resilient technologies by stakeholders. On-farm
participatory demonstrations were taken up in 121
climatically vulnerable districts across the country
through KVKs.

The report aims to highlight the achievement of
NICRA villages which have become hubs of learning
on climate resilient agriculture in a short span, opening
up opportunities for horizontal and vertical diffusion
of the successful interventions in other parts of the
districts. The author take this opportunity to gratefully
acknowledge the co-operation and assistance of all
the Heads and SMSs of NICRA KVKs under ICAR-
ATARI Kolkata, all NICRA village farmers, VCRMC
members, Scientists and Department officials for their
valuable contribution in bringing out this publication.
The authors also acknowledge the financial support
of ICAR-CRIDA, Hyderabad for the study through
NICRA.
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Climate change 1s one of the global challenges to
ensure food and livelihood security. The Indian
Council of Agricultural Research (ICAR) 1s addressing
this 1ssue by enhancing the adaptive capacity and
building resilience of the farming communities
through Technology Demonstration Component
(TDC) of National Innovations in Climate Resilient
Agriculture (NICRA) project across the country.
Climate vulnerability of selected NICRA-KVKSs
have been assessed during implementation of various
modules like NRM, Crop Production, Livestock
and Fisheries and Institutional Interventions to cope
up with climate vulnerabilities like drought, erratic
monsoon rainfall, heat wave, flood, cyclone etc.
most of the districts. Technologies such as on-farm
water harvesting in ponds, supplemental irrigation,
Introduction of early maturing drought tolerant
varleties, rice varieties tolerant to sub-mergence in flood
prone districts, improved drainage in water logged

Dated : 30.08.2019

areas, recharging techniques for tube wells, site specific
nutrient management and management of sodic solls,
mulching, use of zero till drills were enthusiastically
implemented by the farmers in NICRA villages across
the country. The intervention of custom hiring centers
generated enormous interest and enthusiasm amongst
the farmers and other stakeholders.

I am happy to note that this compilation covering eight
years activity of nine NICRA KVKs under ICAR-

ATARI Kolkata may be useful to the concerned stake
holders and others.

I also complement all the Krishi Vigyan Kendras and
the farmers who are actively taking part in this very
Important initiative.

I congratulate Director and concerned Scientists of
ICAR-ATARI Kolkata for bringing out the highlights

of technology demonstrations.

Dr. A.K. Singh
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Experiences of NICRA-TDC

FRIRRT T

ST THEdRIeTdT o Eav H, fRemi sl Heet i Jarear
R @ H 1 F fer w1 % fog g, a1 3R o=
= FEAIHAT AT dGdl AN % Ty Sedt & gl
B T STTavEeRAT 2 ANt &, T HY AT omedt 3
HreHT fafaedrstl o acl o Raars iy e § Rt
T TGN o o fIu Teret TR Senfifrat i weh wof
Tl ot 21 T Tgeart aREISHT, SR SHIeRM A
FATgHE STl Wiieheer (TTITEETARY), 2011 & fogm
3R SNl 3 ST ST 39 KT 1 g F & fog
HTH L I ©| WI.F.31.9. T 39 TRATSHT BT e WHITdh
AL R Tl Gexi 6 Aread | Sty aied
I ST ST % I MR i T o SGT
TASATSHISARY 1 SENfieh! e oeeh (SIS foramt &
I 1 T S A STy TREAerdr sl gl il
o forq apr ot affeurfo o TEt qohriehi i AR L T
THER S &M HLdT 8| F€ 39 Aiicil Srenfiini s
FUAT AT T hT ST T W 6 151 T Hole=iier
TSt 4 Seffeh o TTeArw § TTd o WHEI § SIeTary] Teero %
fore sfv-atraTied vyrfier yewiT st it R ST @
21 fafi iy-fRerfae o FfY sonfert 7 srenfiferat
o TR T HHE foreh R o 7R gu SR fear mn g
B S Hiwid foRaTT o g1l qop Hisier Senfiehl qg=mn
HR SEeAdt Sty sl AT ! 90 A & fog g
S1E e el BE! STEl T8 qehiehl shi forehterd shear
THSTEHISTRT Sisha 3 JTEK H 37T 2

W1.%.31.9.- 30 STeNfieht SIS ST Hea (1)
FRT &A1 T TR e §9 9 9iw s, Siifew of ks
TR JwT SIS e Fhiat gia e o sRfa 9 shefieh
STt 2l STetemy) SeraT dehiieh! FeTerdT, Wi HHTe foshre
HI BN T 1 g, A2 o, T/ <, 51, =shardt
THM ST STASR] FASNET & FIe § G| S 6 g
U EY § HRIHHLT L o el H faid sTmewas 2|

Tehfcieh FETEH Jefe, BT ScdTed, US[eH e Heed uTei
HR HEATTT SEqa S8 Tl Jiggal § Soay ATama
1Y HRISHH T TS TR o Heehi o ATEAH | 110887

-

foRETHT ol TATATT~ara foRaT TRIT (SITeR ek HETeH Teig- 8250,
FEA I - 6743, TRIE AR AT - 11326, HEATTT
TEAAT - 2783, &Far T -33717 AR foream wiffafemi
- 48068)|

TTehfereh HHTIA TeferT Higge § oG Jaur & & el
Wﬁ’eﬁr{ﬁ wmﬁa@m ST E= I [Ah0T 6
fore 7% wreTY/ @Hﬁm/%%ﬁ/%aﬁmww
Her Jop o1 fmton/ Fefifiertor, i st TR <A1 37T
SUYh BT BT A3 GETOT, FH s[sTet TAHROT I qrt h
S oot =S o ik, & e, s 1 5% i, B
AR JeEH, Tal i Aged!, Sl Tferdt SHT (31 o
), T TIETOT STUT W1k deall T 3TN, & fi=rs
TR, WTE o e TG IS &, FEH 1617 THI H
&7 T Tl 3T o 8250 Ao fope @mvTfard gu B

g wa g fafer vet =g St % wream | @™ a6t
T TFer W T 9L N1 STeT ohl EL&I0T ShidT © ST ATih
Tt ST ATRTII STt el =t # et fererd 81 36
Tt ST ST STt bl FLTSt ot o oI st fobarm 1T wrefeett
& T SRETT % 18 hI HEAT I I 13 G HI ST
Tk, ST o TUTe AT & wwre T 81 3 fafert o areem @,
ford) <t ft o Toamer wer Tt e & Areem & 9t St
& I T STIhdH ek 3T YR qT gl & wherg
T A hHleh TaTerd FoRAT STAT ) SIEat 3UST o aTett fohedt
o TEXH I T-TAT Tl Teo SR ST Rt STl 8
HAE SAYETE I e et et a1 ST 1w B
HEL ST 9T o W1 shT HEAT shl G S % w9 foR
ST 21 491 TFAT & § 2136 ToRami 1 Mt Fd 8¢
g foTQ 7T et ® 37 EeIor Senfifer st gewia foram
2 TS HET ATt U & SHH T Fhia 6 ' |
TRt st afesrt 3R =rae o =g & wry-ary fafi=
HTSUHTH Heh! S o e § Faeft aTei, St §a8 |AR
T T o |87 STt feredt giore 7 +ff weg firett 2
foReTHT o wEcaqul T o | 39 faIfer Bt 500 @ St
TFIT & AT AT 2
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AT, FU SR T, S 6 <o, A M, 5% Hied
TR o TeATRTT o HTEAH | 1195 FoRETT b MM Ld 8T
Tt apefier ST e forg e wriait & o fif= o forg s/
EEREEC I EEEMEIRERGRERIRIRIT

HfT TS 3 STl Teft e oY TS qead i wEe
T TS o T SR AaTs o forg 9 it qawt o forg frgh
ot et ot feafar ox oft fnft et 21 712 3wt , e
for firh 1 Svareh fRarfer =it e o % g sed 2 § 3 o
T A S[ATS A Bl 81 ST AT SR St
STeTT, 369 g % siaé & 30 A 2, e homeeey
Hat / O o SR o dTHTH o AT 3T ShHSTIT STTET
ST GANT S SITAT 81 TH STFEL 3T T ST § HHT 3
ToFETeT 1 JohET BTl 21 [ STCITS deheiteh 8 ohl o= e

HTTAR (LEWA), ST § St 38t F@I(RBF), 9 |
gen e St art ot s aredt wY fafet s geRia
IERIRDI|

T ST Her (Tr-H1E) ST @il b SA=TeATq s o fefy
FRIA I, @ 6 ATl § T SR T HEH 6 SR
B IcATE H Teh THadRITet sIaeiTdl <@ TR BTeifeh S
o WEHT o SR S STS o J[ESATAT o1 | ST 6 o,
ST 6 BT Tl T oI STUaTE Seq 8311 ST ferarri
3 W | ST T i dTerTs | STol §Ueid &1 74T Sid ar
1 IR =19, g, Afosta, TR 1S o Fecaqol fH=mg
o T foar | ferermit ot wartl & HATieh ISt TR A
T ST §51 T &1 1 9T STt S o ToTe et 256 W=ty
forpfera o1 718 &, TS 9.06 firforem = wfiet ot winfea

SATE o [eTT S-S S[ATS | Sei, Wl 3! AT oAl HH il
I 10-15 o Teed & s 0 § FerEen el 2l A
i aiie # gfg ifom i @ w= % T T A 8
X[ S[ATS AT 2ot EST T STANT T AT o1 s b T

fopaT ST Tk 2, e wream & 2100 SR il 1 =g
Y ST Thelt 21 39 1 | BHSA TEdT 125% o STIEd o |1
250% e %1 €IHT de aIGt 8| Heqw I=d | =raret & H,
STET STt €T &7 o off, 5% Hied shi aie Ueh I etaaid

e SR 9T o i H 18 6t €fieft fgfef 1 IS
FEA &l TITEHIIRT g Mg foaw e 9 it & 824 fopamt
T 186 THAT MW T T, O, TEE, X 3R =T § e
4 S[ATS T e TR T T SIS e H 9ed w9 "
eIt ol ST fora T Stediet & wream A1 i et §
TEEYl gfg gEl I SATE s 4 W & § e iR
focte &t @t o 9gd SARISHS aiomy feEmy) e,
ARG H Gl H 7 91 o S AT (e wamsgalt
TSIE); RIS (5 THTHT - 16); =Tered (fohe qa siies,
TET 362); AT (R WA TH1) Tfe Si 7 Tt st
JTILIHAT T HE bl fIf=T FHAT bt 7Tk R o
T ATSTT o & 5 & [ohAT 1T §

THATSHISTRY o e foe Tu wwidt & 319 foramt o @i
60 THI YA o T H Hel-HIge T Wil hl Hgefd, et
et Ud THHATATS o HTEAH § i vfsiel T foram
TN THSARSTE G Fel-HIge GRSl G0 | T
AT AT TfAht & H1Y & G H Iodad 39
(59.5 et gf geea) &<t 1 T3

TAATSHIITR o e foTT 7Ta gt § 388 foremi o @t shi
150 TFR qffr 7 fgsma =, wmew 3§ 7 et

i

=1 i feram 1| forei w0 & < o wre A1 Yoty ot §
O O UUTS &l ol STt 81 T STt Toa ST Tehd i
o ToTT ek S[Eie | 5% HISe ohl WS SITS TR |t ot
T} % T T TGTAT 8, TATI0T H HE shid] & SR are § A1
1 HHT o SR =TS ST Glor it SeT T w2l

3132 Tor@m sht 5532.15 BT A W & HIEH 61 @il
ST b SfIST IcUTET oh AT & THTST THT ST, 171 H -
TN SHTRFITTET, T[T FIE0T HTETNG e dedl TSR,
T W ATATS 31 TS ST FTHLT, =BT AL | v,
I & TR, STR0T, FaT THE0T HATETRT q15eh dcdi
SATITANT, T ! | ST AR, Gt § S
T 37 T T U W 3= IUST < aTeft o1 Y Wt o
31 Y&¥H fohT Ty

HHel ScdTe HIgIe o ded iy & fef3re srerfd; g,
&R ST a1g Aiew] / Sferreft forent sht g, 2fiaer it
o TTE & ST o foTw Tl ot ot ovr <At a7 9,
THRETTE, Tfes Seft ot s areft o 6wt 76
forferart, sreaer sigeon, foreifora wege o fore wrarRres =4,
I HAdd] IUST FEhich o WY T ATLNG He-Hae
ST, % FEQ / FEe farfereieRtor sl 3T, wee W
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T o oI e d STATGT 63, e ATOHTH SeRITerdT, JTgT
T 9T o STE Q1T Rl SR, TEhishd ®ES / 3hie / TAT TefeM,
STTRTH FHA o &9 H ot JTHT, Thichd Heet TeeH,
TR T STaelH, 3TTeh o7k Tt ohi STTTHe hid 5T BEaarT
Toram T e T8 6743 TR amTi-ar g0

oIt o1 foret T 952 forarTit ot 265.14 garear oifi # weffa
fopa o) TeTe SR faere o forg shreter, HTheft, S i
PU-31, 3t TARM-1, OBGG-52 Tt 31 & yesiaeamash
i o foram TR SR 3 sfereRaw sTiies wfwet (B: C:
2.60) STH g3 |

ST T~ A <1t ht foRert S8 T (CARI) 9T -5, 38X
g1 -5, STHET, Tdisitl, SR-26B, SHAHHT T J&G3H 70
fopamT % wdl # 19.78 TaA AW 9 foraT Tl ST,
Tarifer ST STHATHT foRert 7 50.5 forieet wfd R 37T
Aferer il Ufawet (2.41 T ATH-TARTG SIAT) 3o
SAerhay &R TE-TRiietar |ferd |

STl 39 1, WferdT, JeETSHElt €1 ol <TG He A Foheri bt
845 TorETHT o WAl H 294 TR W W YSRIT foha T,
S 45 foeee Uit gt it SUST & 1Y 2.45 & ATfdF
Sldhet ITH ATl

Toft o wHeH 1 =rae, T8, 7E, i, e, T AT waat
T few a9 2o § s=[ o fow 12 &7 yge sarg &y
offl I yexi e fore 7 et # 651 fohemi & @ai d 134.4
TFER R foRT T o

TEIATLITS o HTEAH ¥ U 3 S i aTet 9T ol ST,
BIET FaIfer sht fere, witel sfist aret =raret, sl @e 31fe <6l
YRR 452 TRl o Wdt 126 29 fH 7 foram mm 2)
THH BEAEII o sf<l G foret sht o 1 TR H deg
STaT St sl

g H i ot Reurfa & froe & for, =mee & fog wiafa
HTTRIeh GTERITCAT oh SEqald S1el TiEm siret qer fifsen
o %o (Wl H 98 Ao 81 T &) 25-30 a7 6T 37 %
oSt SIS § TeATife o STl & aTfen Toft wered ol wme o
TS A T AT o TIT STazar § Teet JehrRreedT Rt

-
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31 QU ToRAT ST Heh S TSI o HEA ok TS ohi SIT Foh 39
TE o AIE § G AR &l SET FHl 1 3TAH JariA
i@ grar | e # fomer 10 9wt 6 @ 5 4 foger awi 1
Teerfer =1 FToAT ST v, ST TSR o =meret IcTe 3T
SATSAferhT 0T Sfeshet ST TSl 81 F8 <@l TR foh S[elrg |
ST T 7 BT =Taret oAt &3 & Qs 3 foru foreiiam 2 foreert
IeqTEHAT W NThel THTE TSl & 3T INOTHA: Tl et
T ¥t THRTCH THTE TSl 8| 9T ol AT 7 4, Jearaedl
Sl THTfa ohd] 2 ifeh sarar faat o el b AuTs § |
T Sl GTHAT 3 Bl STl &) =Teet o STAT BT, ST,
HIT TATE ST 311 HHal § AT i ATHETTIsh qresmer
forehTe =T STOTAT SITT 81 574 FoRETT T 27 Rt ofy |
T SEAT oh1 R foper e Eeft awiA o ofter pemiiedt 6
fore wraTRre: el vl STTsEe oft fore derem | gerd
377k gfeg, o |ror-aTer 3Tk e ot feramam

T T AT AT &A1 H (AT SfoR-weret Somfera st
R foRa Tl Stat-thEet uTerlt shi aREd-siter ot sl
fearfoatl % foTQ weeaol S1gehei o | & Tk WA ST 2
ST Tt 711G Tt T el 3 €T forsTy o oh ST FHat-
THE SEAEIT T YR fera

SEfTd ®H FET H A5 BEl Rl IE H % qIAH §
wE ferforerdt b1 Rl 817 foramisht 230.91 gAY o
Toram o) Stifem & S (ﬁﬁ@?— FI-Hybrid long) ST T
(ForeT P3377) st Edl o 3fereham 3TTfYes o1 (ST
:: 4.1) &St fera |

TR1e 3R weR aTe wiggw s fafie axpem e
TEaad e e 9, 5 g/ 1g % dRE = Iene
T wmeaTRres iff =T ST, S|y =R HSROT & adten §
YR, TR7E H THT o 9T T FH F o6 [Ig S8t ST
T, UHT o Y 37T ARIHAT & SR ASeAT ATersi / Soht
T YeleH, T 312, QISIT o 20T o ATEm § Eqierd
TN T E T Tefe, =R sclish SR felst ST, it
T, S S ZTeRTaRT0T o HTEH ¥ UR] 6T TaTeed efeH,
TS ATATS 1 qHIg R HSA! ITeH, IR IIeH, T
T8 I AT IeTE AT A | 3 Tqardi & Srepreheor
FEFE W 33247 AT & WY 11326 UYL AT H
ArTferd g
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T AT @, =N T AT AT, ST aret &= 3 aRget 6
Sftert o fore weeequl 81 % el | foredford yeatra i aet
o1 opaft ot fearfar T argviar forarm rm) e ST T o &
T et 3T, ST foh SITTGT ATt &1 H =R STTaeehd 13l bl 90
T o TG Aecaqul )| T ST T I Hiem # & haa
I AT Y ST o 9 Te HEAH STaTer o = ohl Sl T
SRR foReT o @il 7 st 3 it e o feafa o
foparm 1T QTfeh URTATCI & ST ST ARl % YT ST L@
ST Tk foRETT o WAl H =T shl hicral I HIgerst T
o I~ <IN 1 Jex fopam ) ferfvr=t wie forg g et A
30.02 TFER &1 T AHETRI H H 303 forami 1 et
td U Tl Jerr % = o Icare ol WefRid feram T
oIT| SHTefshH H SREH, 3HTe, TS =, Herehl, Heht AU e
TR IcUTE A1 51 Gt el H W G o o STferhad <
gfawet fe@ma (@ @ @ 5.59)1

TR § THUAS!, SRRl | dHTeTR, Tt oo § e
sfardy, sty e, it @nfe o forg drenreror farfer
HTANA ToRT Y| ZTehTeRoT RIS o SIS o o8 Jeg &
T 90% e =hT T SN WA o T4 IeqTe | 40% ok bl
frad Jf 3st 1 T8 R

288 TererTt o Wt # AT sie Jriaer (Fger, FHeprar
I3, TTeh HFIeleT i, 3 T S et o F3T, Hoiil o
TN & H G HH07 T TSI 1 JeR FoRT T 59
TEARY o HTEAH W 3+Id ATt ueft Sl foru Te ged off
EQRAICINISECR R B R

I ieg! WS § Hg T H HHT a1 hl TS SR SRR &
T TTHT BT qETE HH GHAT| S IS W A @t T
SHIROT FITATE ST G Ted ST H sige Jaxi g sie],
Tt 31 g STl STl sht S Satsiiferel oh fora et
% TS ol T LA o [oTT SIgat ST o SEAaUl T JGTi
foram T em

TRt & @t & HieEr e i deet § Fafie 3R
Fefhe T o JeRid forar T @it Sude Sad,
hgehT i1 T 38 TR o HTer & T fohe TTY 2

v

ST TS Uk UTH HIEH TR o AT § STay] S1arRdT ud
SR § Hsiferd HIS[ET STYET IT TTeH] i HTh FLd 8
et % 2783 foRem oAl 583.6 BRI W W 147 Sh1gAT
I 64 SISt o ferehiaa fepa |

HLHT H shelleh o qeheA1ohl HEANT § 33 TIHATSHIAR it H
T U 916 e A o ATafen Rl o 70wl s
I o AT ¥ FoRe iR St |t g sie o
6T TToAT ShT TR SRR TRt & Frde o for, farery
Y U G, AT 3T HHT o A8 § Tg3iet ot st
SUASHAT SIS 2l Trfiyshar <t TE) @ T it &
I 37 w5 TISTISHTSTR Wil § A ST sht Wielt o forg
7E Ueh oIt gorm s it @ eRiifeh gogeh foheml S sfter
qftferRt 4 38 STTshifaent Tafafe % w9 4 foar )

AR AT g TR, AR W WA F e F
forerht sIga FHl 8, o IcuTa o WIEEH 9 TiEl H AW o
Torfud fore T o1 RSttt & s TRRTTSHISTRE Tia # =,
TefehT, SIS, ST, TisTeRt 3 TS o SIa forert o sfisT 1
Frafia it sreriges feurfaat @ v o oy Seare fham
e

HTfEe T 38 ST W BT & STel 33 Sca1esh 3T 6
T Sh1 o o foTT TTeT hTH A | BTCiToh 3 el i
Hrifesh T H W AN o 91, BHA o6 s HSRoT,
STEEHTUT AT Yeh(SIT 3h STTwarehdT &1 Heh! ol

T Y N6 H S, W, T 9, $d A1 HY
TTiTeRRIT & Sea forelt oft 1= Sl o &9 H i
foram ST et 21 i S| 1 T e W, 91 U e
i, sieuTre, A1 HHISE W T W, o s
ohT SITSTTC SThell & TSl BIell ©, SiT 3Adf 31 AT o st
SHT AT STUTETA T I St Fehell &

Mg T 7T e § Terferd J1E| shg shl TATIET o HTes
4 ToReTT oh sfter I Sl HieH M o HEEH | Sy
HIERAT §1 F&T ol 5| TTiel § STerarg Hefel qeensil 3T
SHATS TAETUT T SAThel i o [T TITRT o =1g ATH{oT
ST SeH Teie i (etermas) sHwt w=i qo
IR UTH T 3 WG S o HIEH 9 shalleh 3R =T
AT o AT gRT TRt st uter foham|
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TETOT STerey] S Sere A (etsmanes) &1 1ed
IO o W el ol STTeTg hAIE i g i 3
39 HHH % ded TS S dTeft WHfqET & s o e
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In the context of climate variability, farmers need to
adapt quickly to increasing frequency of drought, flood
and other extreme events to stabilize crop yields and
farm income. Over the years, the National Agricultural
Research System has developed an array of practices
and technologies to foster stability in agriculture
production against the onslaught of seasonal variations.
Anation-wide project, National Innovations on Climate
Resilient Agriculture (NICRA), has been working
since 2011 to address this challenge by application of
science and technology. This project of ICAR aims
to enhance resilience of Indian agriculture to climate
change and climate vulnerability through strategic
research and technology demonstration. Technology
Demonstration Component (TDC) of NICRA offers
great opportunity to work with farmers and apply
such technologies under field conditions to address
current climate variability. This will enhance the pace
of adoption of these resilient technologies. On-farm
participatory demonstrations for climate resilience are
being implemented in village clusters through KVKs in
151 climatically vulnerable districts across the country.
The emphasis has been on capturing and improving
the understanding on performance of technologies in
different agro-ecologies and farming systems. Getting
existing technologies into the hands of small and
marginal farmers and developing new technologies like
drought or flood tolerant crops to meet the demands
of a changing climate also come under the purview of
NICRA programme.

Climatic vulnerability of selected 9 KVK districts of
West Bengal, Odisha and Union Territory of A &
N Islands at district level regionally coordinated by
ICAR-Agricultural Technology Application Research
Institutes (ATARIs) forward definite requirement
in terms of technological support, human resource
development and overall empowerment of farming
community to enable them to cope up with climate
vulnerabilities like droughts, erratic rainfall, heat wave,
flood, cyclonic storm.

Components of National Innovations on Climate
Resilient Agriculture Programme in different modules
like Natural Resource Management, Crop Production,
Livestock & Fisheries and Institutional Interventions
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Executive Summary

through which 110887 farmers were benefitted (Natural
Resource Management- 8250, Crop Production -
6743, Livestock and Fisheries — 11326, Institutional
Interventions - 2783, Capacity Building -33717 and
Extension Activities - 48068).

Natural Resource Management module covered
improved drainage in flood prone areas, in-situ
moisture conservation, construction/renovation of
new water harvesting and recycling, structures/farm
ponds/ checks dams/tank roof water harvesting tank,
land shaping and rainwater harvesting structures,
improved drainage in flood prone areas, conservation
tillage where appropriate, artificial ground water
recharge and water saving irrigation methods, green
manuring, 5% model of irrigation, crop residue
management, bunding of field, Broad Bed Furrow,
soil test based nutrient application, micro irrigation
techniques, compost pits etc. which benefitted 8250
practicing farmers in the zone covering an area of 1617
ha.

In-situ rainwater management through ridge and furrow
method and broad bed furrow practice conserves
rainwater at field level and also drains out excess water
into community drainage channels. This water can
also be utilized for recharging ground water to provide
supplemental irrigation to post-rainy season crops,
which is otherwise not possible with flat bed planting.
Through these methods, soil moisture is managed
by maximizing the use of rainfall through increased
infiltration and moisture retention and reducing runoff
and soil erosion. The performance of high yielding
improved varieties is optimized by in situ moisture
management. Surface runoff and deep drainage
water is exploited as supplemental irrigation to post-
rainy season crops like wheat and chickpea. These
conservation technologies have been demonstrated
in adopted villages covering 2136 farmers in 491 ha
area. Broad Bed Furrow System helped the farmers
to provide irrigation in vegetables and rice as well as to
include various IFS components like fish rearing in the
furrows, fodder crops on the beds along with drainage
facility in A&N Islands. More than 500 ha have been
brought under this intervention with significant impact
among the farmers.




Water harvesting and recycling for supplemental irrigation
through renovation of pond, well and canal, sand check
dam, making bund, 5% model etc. were demonstrated
in adopted villages by the different KVKs involving
1195 numbers of farmers.

Under Conservation Tillage sowing of rabi crops
depends on the harvesting time of the preceding crop
in kharif and also soil moisture status for undertaking
land preparation for sowing. In case of wheat, this
involves 2 to 3 or even more tillage operations for
obtaining appropriate tilth before planting of wheat. In
addition to the costs incurred and energy required, this
causes delay in planting of wheat which often results in
coincidence of vulnerable stage with high temperature
stress during February/ March. This often leads to
reduction in grain yield and loss to farmer. Zero tillage
technology offers a viable and practical solution by
avoiding repeated tillage for land preparation and
sowing, reducing cost of cultivation and also permits
planting early by 10-15 days. Advancement in sowing
date is an adaptation to avoid terminal heat stress. Zero-
tillage refers to direct drilling of wheat in unploughed
rice fields immediately after rice harvest using zero till
drill or happy seeder. Conservation tillage in wheat,
rice, lentil, pea and chickpea demonstrated in 9 NICRA
adopted villages in an area of 186 ha of 824 numbers
of farmers. The technologies followed mainly by zero
tillage operation. Wheat with cultivation through
ZTD showed significant increased yield. Zero tillage
technology showed very promising results in pulse and
oilseed cultivation through the entire zone. Introducing
different crops like ol (var. HY'V Gajendra); auliflower
(var. MSN-16); rice (var. Pusa Bold, Pusa 362); tomato
(var. Param F1) etc in Kendrapara, Jharsaguda as
less water requiring crop as contingent crop planning
during deficit rainfall in kharif.

Artificial ground water recharge done by field bunding,
water management and through SRI by sub soiler in
rice in NICRA adopted villages covering 60 ha area
in 319 farmers fields. Ground water recharge through
SRI by sub-soiler recorded highest rice yield (59.5 q/
ha) with a promising economic return.

Water saving irrigation methods like sprinkler irrigation,
low energy water application (LEWA) in rice, Raised
Bed Furrow (RBF) in brinjal, micro-lift irrigation in
rice demonstrated in NICRA adopted villages covering
an area of 150 ha in 388 farmers’ fields.
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Rainwater harvesting (ex-situ) and efficient use to
enhance resilience of farms, farm ponds brought about
a perceptible change in crop production during Kharif
and rabi season. Though the rainfall was less during
the months of June and early part of July, the intense
storms with rains which generated run-off and was
stored in farm ponds created in farmers’ field. The
harvested water was used for critical irrigations to
rice, wheat, vegetables, fodder etc. Farmers realized
an additional yield and income from the crops. A total
of 256 number of rainwater harvesting structures have
been developed throughout the zone which could store
9.06 million cu m of water through which 2100 ha area
could be brought under irrigation. This intervention
increased the cropping intensity to the maximum
extent up to 250% with an average cropping intensity
of 125%. Another intervention like 5% models were
created on medium upland rice field where water
retention capacity was low. Especially in late monsoon
or insufficient rainfall transplanting of seedling are not
done in time. By creating 5% model ditches in each
plot to harvest and collect the rain water. Stored water
increases the moisture level, helps in transplanting and
also can provide irrigation during moisture stress later
on.

Other Demonstrations like oyster mushroom cultivation,
effective utilization moisture through seed production
of pulses, in-situ vermicomposting in orchards, soil test
based nutrient application, cleaning and renovation
of old farm pond, renovation of well, planting forest
trees, afforestation, soil test based nutrient application,
bio pesticides in various crops, boron application in
cauliflower and cultivation of high yielding grass on
farm bund were carried out in 3132 farmers’ fields with
an area of 554.15 ha of land.

Under Crop Production module different area specific
intervention were taken by viz; Introducing drought,
salt and flood tolerant/ resistant varieties, advancement
of planting dates of rabi crops to avoid terminal heat
stress, water saving rice cultivation methods like
SRI, aerobic, direct seedling, community nurseries
for delayed monsoon, location specific intercropping
systems with high sustainable yield index, introduction
of new crops/ crop diversification, custom hiring
centres for timely planting, low temperature tolerance,
promotion of pulses utilizing post-monsoon rainfall,
integrated crop/pest/disease management, growing
vegetables as contingency crop, integrated crop
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integrated  disease

management,
contingency crop, were covered which benefitted 6743
farmers.

management,

Drought tolerant rice varieties like Sahbhagi, Anjali,
Naveen, Abhishek were demonstrated in 265.14 ha areas
of 952 number of farmers’ field. For pulse and oilseeds,
PU-31, Devi TARM-1, OBGG-52 varieties of blackgram,
groundnut, greengram were demonstrated in large area
and gave the maximum economic return (B: C: 2.60).

Salt tolerant varieties of rice like CARI Dhan-5, Usar
Dhan-5, Jarava, Geetanjali, SR-26B, Amalmona were
demonstrated in 19.78 ha area in 70 farmers’ fields.
Jarava, Geetanjali and Amalmona varieties proved
maximum salt tolerant potential by giving highest yield
of 50.5 g/ha and more economic return (BC ratio of
2.41).

Flood tolerent varieties of rice like Swarna sub 1, sabita,
dudheswar were demonstrated in 294 ha area in 817
farmers’ field by giving yield of 45 q/ha with an
economic return 2.45.

To avoid terminal heat stress in crops like rice, wheat,
lentil, mustard, potato, etc. were sown in 12 days
advance during rabi season. These demonstrations
were carried out in adopted villages involving 651
number of farmers’ fields with an area of 134.4 ha
land.

Water saving rice cultivation through SRI, short duration
varieties, direct seeded rice, brown manuring etc. have
been demonstrated in 126 ha area of 452 number
of farmers’ fields. Among all the interventions rice
cultivation with Sahbhagi variety showed highest
increase in yield .

To combat the situation of delayed monsoon,
intervention of staggered community nursery for rice
has now become very popular in some parts of West
Bengal and Odisha. Seedlings of 25-30 days age are
transplanted in July so as to complete flowering of
photosensitive varieties before October and harvesting
by mid November to facilitate taking up of timely
sowing of rabi crops. Such a practice ensures optimum
performance of both kharif and rabi crops. Odisha
experienced aberrant rainfall situations in 5 out of the
previous 10 years impacting adversely rice production
and livelihood of farmers. It appeared that failure of
rain in July is responsible as transplanting of rice is
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delayed with resultant adverse effect on productivity
and a cascading negative impact on rabi crops. Delay
in transplanting of rice affects productivity as over
aged seedlings suffer from low tillering ability. Besides
rice other crops like of cauliflower, brinjal, and tomato
are followed for staggered nursery development. These
intervention were demonstrated in 27 ha area of 574
numbers of farmers. Among all the demonstration
the community nursery for cauliflower was the most
promising one which showed highest increase in yield
as well as economic return.

Various intercropping systems were demonstrated in
regions which are prone to drought. Intercropping
systems are considered as one of the important
adaptation mechanism for variable rainfall situations.
Intervention on location specific intercropping was
demonstrated in almost all adopted villages.

Crop diversification through introducing new crops
in prevailing cropping pattern was demonstrated in
230.91 ha area of 817 number of farmers’ fields. The
maximum economic return was recorded (B:C:: 4.1)
in the cultivation of brinjal (var. FI-Hybrid long) and
maize (var. P3377) in Odisha.

Livestock and Fisheries module comprising various
livestock centric interventions were carried out which
include use of community lands for fodder production
during drought/flood, improved fodder/feed storage
methods, improved shelters for reducing heat stress
in livestock, management of fish ponds/tanks during
water scarcity and excess water, breed up-gradation,
balanced feed and fodder management through mineral
mixture, feed blocks and silage making, azolla feeding,
breed animal health management through deworming
and vaccination, fish pond cleaning and fish farming,
pig farming, clean milk and fodder production. These
interventions benefitted 11326 livestock owner with
33247 units in vaccination programme.

Adequate supply of fodder, either green or dry, is
crucial to the livelihoods of livestock in rainfed areas.
Delayed onset and deficit rainfall conditions were
experienced in several states. There was reduction in
area under millets and pulses, which are important
to meet the fodder requirements in the rainfed areas.
Short and medium duration fodder cultivars of several
crops and fodder species both in kharif and rabi seasons
were demonstrated in farmers’ fields under rainfed and




limited irrigation conditions to support income and
cash flow from animal husbandry Improved fodder
of rice bean and silage making were demonstrated in
farmers fields. Community lands of an area of 30.02 ha
involving 303 number of farmers utilized for different
fodder production were demonstrated in different
adopted villages. Berseem, oat, sudan chari, maize,
hybrid napier were the major fodder produced in the
programme. Of all these demonstration legume Sudan
grass showed maximum benefit return (B:C:: 5.59).

Vaccination camps were organized against FMD of
cattle, PPR against goat, Ranikhet of poultry, BQ
vaccine, deworming etc. in adopted villages. Mortality
rate reduce up to the extent of 90% and average increase
in cattle milk yield up to 40% have been recorded after
the vaccination camps organized.

Demonstration of rural backyard poultry (kuroiler, Nicobari

Jowl), khaki Campbell duck, T X D breed of pig, mineral
mixture and azolla as cattle feed were carried out in
288 number of farmers fields. Improved ornamental
bird was introduced through this intervention which
also showed very promising results.

Improved Poultry shed recorded low mortality rate and
in shady area reduced heat stress. Standard spacing in
improved shed resulted better performance in poultry
and dairy animals. Interventions to reduce heat stress
for higher survivability of backyard poultry and dairy
animals were demonstrated of improved shelter.

Composite and cat fish rearing in the existing and
renovated ponds were demonstrated in farmers’ fields.
Khaki Campbell duck, Kadaknath poultry were also
introduced through this intervention.

Institutional Interventions including strengthening
the existing or initiating new ones relating to seed bank,
fodder bank, commodity groups, custom hiring centres,
collective marketing group, introduction of weather
index based insurance and climate literacy through a
village weather station and awareness developed 584.6
ha area, 147 units and 64 no of beds covering of 2783
number of farmers in the Zone.

Seed Bank through Village level seed production of
short duration, drought and flood tolerant varieties
was taken up by farmers and seed societies in several
NICRA villages with the technical support of KVKs
in rice, soybean, greengram, pigeonpea, finger millet,
chickpea, wheat, rapeseed and mustard. To tackle
contingency situations, increased availability of
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tolerant varieties was accorded priority especially in the
case of rice, soybean and foxtail millet. It has become a
regular practice to source seed of drought tolerant and
short duration cultivars from few NICRA villages as
interested farmers and seed societies have taken up this
as a livelihood activity.

Fodder bank was established in the villages through the
production of green fodder and dry fodder which are
usually very shortage as feed to livestock. In several
NICRA villages in other districts seed of improved
cultivars of fodder sorghum, maize, pearl millet,
berseem, lucerne and oats was produced for use in
regular and contingency situations.

Collective marketing is where a number of growers work
together to sell their combined crops. However these
members may require additional storage, processing
or packaging of the crop, with the costs shared by
the collective.

An Agricultural Commodity can be defined as grain,
livestock, poultry, fruit or any other items produced
from agricultural activities. The general price level of an
agricultural commodity, whether at a major terminal,
port, or commodity futures exchange, is influenced by
a variety of market forces that can alter the current or
expected balance between supply and demand.

Climate literacy service through village level weather
station was provided among the farmers through the
establishment of automatic weather station in the
adopted village. The Village Climate Risk Management
Committee (VCRMC), after the PRA to assess the
climate related problems in the village and baseline
survey. Then they followed recommendation by
KVK and other institute scientist through village level
weather station.

Village Climate Risk Management Committee (VCRMC)was
constituted after in-depth discussion with the villagers
about the mitigation of the climatic vulnerabilities
of the villages and the strategies to be adopted under
this programme. VCRMC became operational with
opening of a bank account in their name being
jointly handled by the President of VCRMC and the
Head of the KVK concerned. VCRMC manages the
custom hiring centre for farm implements and micro-
irrigation systems, seed and fodder bank, community
nurseries, collection of farmers share in planting
material and inputs, establishment of small weather
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station in the village, participation of farmers in
capacity development programs and exposure visits
to learning sites. Institutional interventions including
seed bank, fodder bank, commodity groups, custom
hiring for timely operations, community nursery
raising, irrigation, collective marketing climate literacy
through a village level weather station and awareness
developed among the farmers in the Zone.

The custom hiring of various farm tools and implements
was being supervised by VCRMC apart from taking
important decisions on the technological interventions
to be implemented at the village in consultation with
the KVK has now become immensely popular among
the farmers and substantial amount has also been
generated. Timeliness of agricultural operations is
crucial to cope with climate variability, especially in
case of sowing and intercultural operations. Access
to implements for planting in ridge-furrow, broad bed
furrow and raised beds is essential for widespread
adoption of resilient practices for in situ soil moisture
conservation and drainage of excess water in heavy
soils. In rainfed areas, availability of such farm
implementsto small and marginal farmers is important.
Similarly in irrigated areas, residue management of
kharif crops through zero till cultivation of rabi crops
reduces the problem of burning of residues and adds
to the improvement of soil health and increases water
use efficiency. The rates for hiring the machines /
implements are decided by the members of VCRMC.
This committee also uses the revenue generated from
hiring charges and deposits in a bank account opened
in the name of VCRMC. The revenue is used for
repair and maintenance of the implements and 25%
share is earmarked as a sustainability fund. Different
types of farm machinery are stocked in the CHCs,
the most popular being Zero till drill, Happy seeder,
BBF planter, drum seeder, multi crop planter, power
weeder, chaff cutter, conoweeder, duster, sprayer,
laveler, FIRB planter, sub-soiler, zero-till frti-seed,
disc harrow, bucket laveler, reaper, threser, cultivator,
rotavator, pumpset etc.

A total 1326 courses were conducted under Capacity
Building on various thematic areas benefitting 33717
farmers and farmwomen (26417 males and 7304
females) during last eight years. Thematic areas cover
on crop management, natural resource management,
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nutrient management, integrated crop management,
crop diversification, resource conservation technology,
pest and disease management, livestock and fishery
management, nursery raising, employment generation,
nutrient garden, repair and maintenance of farm
machineries and implements, integrated farming
system, fodder and feed management, lac cultivation
drudgery reduction with farm implements for woman,
value addition, human nutrition and child care, rodent
control etc.

Extension Activities on various thematic areas
benefiting 48068 practicing farmers (37129 males
and 13871 females) during the reporting period.
The extension activities were conducted on method
demonstrations, agro advisory services, awareness
animal health camp, Kishan Chaupal, Kishan Gosthi,
resource conservation technologies, celebration field
and farmers’ days, diagnostic visits, group discussion,
World Earth Day, technology week, kishan mela etc.
All the 9 NICRA-KVKs have celebrated International
Year of Soils in 2015 and International Year of Pulses
in 2016 through conducting workshop, seminar,
symposia and awareness camp. December 5 each
year was observed as World Soil Day in the respective
KVK and distributed 2100 soil health cards among the
farmers of NICRA villages.

Resource Generation through Convergence with
ongoing other development schemes is one of the
most significant activities achieved by all the NICRA
KVKs since the inception of the project. Huge
number of convergence programmes was carried out by
each of the NICRA implementing KVK with ongoing
development schemes. The prominent development
schemes are NAIP, MGNREGA, National Micro and
Minor Irrigation Scheme, Pradhan Mantri Gram Sadak
Yojana, Backward Rural Grant Fund, Sunderban
Development Board, NFSM, IWMP, IVRI, Forest
Department, PWD etc. NICRA implementing KVKs
being part of the different convergence programmes
generated huge amount over Rs. 2.40 crores during the
period of 2011 to 2019.
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INTRODUCTION

National Innovations in Climate Resilient Agriculture
(NICRA) - A Network Project of Indian Council of
Agricultural Research (ICAR) since February, 2011
aims to enhance the resilience of Indian agriculture to
climate change and climate vulnerability through strategic
research and technology demonstration. The objectives of
this network project are:

€ 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’ fields for adapting to current climate risks

€ To enhance the capacity building of scientists and
other stakeholders in climate resilient agricultural
research and its application

On-farm participatory demonstrations for climate
resilience are being implemented in village clusters
through KVKs in 151 climatically vulnerable districts
across the country. The emphasis has been on capturing
and improving the understanding on performance of
technologies in different agro-ecologies and farming
systems. Getting existing technologies into the hands
of small and marginal farmers and developing new
technologies like drought or flood tolerant crops to meet
the demands of a changing climate also come under the

purview of NICRA programme. The project is comprised
of four components.

e Strategic research on adaptation and mitigation

e Technology demonstration on farmers’ fields to cope
up with current climate variability

o Sponsored and competitive research grants to fill
critical research gaps

e Capacity building of different stakeholders

Technology Demonstration Component is one of the
most important components of this project through which
demonstrations are conducted with site specific technology
packages on farmers’ fields, encouraging the farmers to
adopt new technologies to cope with the emerging threat
of climate change as well as current climate vulnerability.
Both short and long term output are expected from the
project pertaining to new and improved varieties of crops,
livestock breeds, management practices that help in the
development of policy making to mainstream climate
resilient agriculture in the path of developmental planning.

Enhancing resilience is one of the important keys to
achieve sustainability in agriculture especially in the
background of climate vulnerability and climate change.

The vulnerabilities of the respective KVK districts are
mentioned here under:

Table. List of districts and KVKs with Climate vulnerability

S. N. State NARP Zone

1 A&N Islands Coastal Zone

2 Odisha North-Eastern Ghat

3 Odisha West Central Table Land

4 Odisha Western Undulating

5 Odisha East & South Eastern Coastal Plain
6 Odisha West Central Table Land

7 ‘West Bengal Terai Zone (WB-2)

8 ‘West Bengal Old Alluvial Zone (WB-3)

9 ‘West Bengal Coastal Saline Zone (WB-6)

The NICRA-villages are selected based on vulnerability of
agricultureto climatic variability. The climatic vulnerability
of the village (droughts, floods, heat wave, cold wave
etc) represents that of the district. The multidisciplinary
team of KVK analyzed the constraints related to climatic
variability based on secondary weather data, resource
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Districts Climate vulnerability

Port Blair Cyclone

Ganjam 1 Drought
Jharsuguda Drought / Flood

Kalahandi Drought
Kendrapara Flood / Cyclone

Sonepur Drought / Flood
Coochbehar Heavy rainfall

Malda Flood
ot 24 P Cyclonic storm/heavy rainfall within

short period

situation, farming systems and agricultural yields in the
past few years. Thus the interventions executed in NICRA
villages by the NICRA-KVKSs has not only enabled the
farmers to cope with climatic vulnerability as well as it
plays a key role in farmers’ empowerment along with
sustainable livelihood.
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Table. Villages adopted by NICRA implementing KVKs of Zone II where the various technologies have been

demonstrated are mentioned hereunder:

Name of KVK Name of village

Ganjam 1 Chopara

Jharsuguda Bhoimunda and Tharkaspur
Kalahandi Pipalpada, Maskaguda, kamardha
Kendrapara Dasmankul

Sonepur Badmal, Dipapali, Ganjathapar
Cooch Behar Khagribari

Malda

South 24 Parganas Bongheri

Port Blair Badmaspahad and Port Mount

Brozolaltola, Meherchandtola, Jayramtola and Mahendrotola

The interventions covered with the following modules:

Module I: Natural Resource Management

In-situ moisture conservation, water harvesting and
recycling for supplemental irrigation, improved drainage
in flood prone areas, conservation tillage where
appropriate, artificial ground water recharge and water
saving irrigation methods and rainwater harvesting
structure development.

Module II: Crop Production

Introducing drought, salt and flood tolerant/ resistant
varieties, advancement of planting dates of rabi crops
in areas with terminal heat stress, water saving rice
cultivation methods (SRI, aerobic, direct seedling),
community nurseries for delayed monsoon, location
specific intercropping systems with high sustainable yield
index, introduction of new crops/ crop diversification,
custom hiring centres for timely planting.

Module III: Livestock and Fisheries

Use of community lands for fodder production during
drought/flood, improved fodder/feed storage methods,
preventive vaccination, improved livestock demonstration,
improved shelters for reducing heat stress in livestock,
management of fish ponds/tanks during water scarcity
and excess water.

Module IV: Institutional Interventions

Strengthening the existing institutional interventions or
initiating new ones relating to seed bank, fodder bank,
commodity groups, custom hiring centre, collective
marketing group, introduction of weather index based
insurance and climate literacy through a village weather
station are part of this module.

Basic Resources of NICRA Villages

Odisha

Ganjam I

1. Village information:

Name of the village and district Chopara

No. of households 315

Total cultivated area (ha) 150

Area under rainfed cultivation 54

(ha)

Major soil type Acidic, sandy clay, sandy Clay
Loam

Climatic vulnerability of the Drought, terminal moisture

stress

village

© Total forest ares {315}

122}
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2. Rainfall trend (mm):

) Wat Rainfall (mm)
Normal Total Rainy Dry spells > s ]2111‘3> No'rgfnl;.la%}l est inun?laizon
Year rainfall rainfall days 10-15 days D floods > 10

(mm) (mm) (No.) (No.) 1(51\;1:})@ evei:tt:gs;(t)ymm days (No. of Kharif ~ Rabi  Summer

events)

2011-12 1040 951 46 - - 03 - 865 63 86
2012-13 1040 1307 57 01 - 03 - 897 303 44
2013-14 1040 2181 80 - - 06 - 1019 940 222
2014-15 1040 1724 62 01 - 03 - 1282 401 226
2015-16 1040 1342 60 01 - 03 - 1015 28 114
2016-17 1040 1205 70 - - 03 - 828 260 117
2017-18 1040 1333 75 - - 0 - 955 256 122
2018-19 1040 1325 72 - - 02 - 960 245 120

< T Annual Rainfall From 2001 to 2017

ey e 2183
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3. Detail of climatic vulnerability 4. Predominant farm enterprises

Three dry spell occurred during Sept. 21-30, 2012, Sept. i) Cropping pattern: Rice-Greengram, Rice- Black gram,
21-30, 2014 and July 01 -10, 2015.The Short duration rice Rice- Groundnut, Rice- Brinjal, Rice- Tomato, Brinjal-
variety. Sahabhagidhan performed better than local variety. Okra, Groundnut-fallow, Maize-fallow, Rice- fallow

The medium duration var. were also performed better

than local var. as critical irrigation were supplied through i) Major cropping system: Rice- Greengram, Rice-
checkdam and farm pond. In 2014 Monsoon delayed by Blackgram, Rice- Brinjal, Groundnut-fallow, Maize-
02 weeks, so farmers were advised to delay the sowing by ~Fallow

15 days, so that direct sown crops were not affected. .. .
4 P iii) Area and productivity of major crops:

2013- Cyclone (Phailin) occurred in October month which

caused water logging and heavy loss of rice, vegetable Crop Area (ha) Yield (q/ha)
occurred, however short suration rice var. Sahabhagidhan Rice (Short

. . . 170 139
was not effected much as it was sown in 20% June, duration)
through DSR and harvested before phailin. In October, Rice (Medium 162 19
2014 Cyclone Hudhud caused a little (20 % low land) duration) 6
submergence problem in low land situation , however G 269 42
flood tolerant rice variety Swarna sub-1 performed better reengram 6 7
than other Yariety. There was no other submergence Blackgram 116 41.9
problem during 2011-18 during rainfall event of more

than 60 mm/days.
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iv) Predominant varieties of major food crops in the
village:

v) Cropping intensity (%): Before NICRA-131.
After NICRA-163

viii) Livestock:

vi) Horticulture Crops:

vii) Area under fodder cultivation and number of farmers
growing green fodder: 2 ha

ix) Milk productivity (litres/milch animal/day):
Indigenous breed-2.4 to 3.6 L/day, Cross bred-12 to 14
L/day.

5. a) Resource availability:
Status of common pool resources (CPRs)

x) Details data about inland fisheries practiced: Total
Fish pond area- 03 ha., Fish yield- 2.6 t/ha.
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b. Summary of Water harvesting interventions taken up in the NICRA village

¢) Status of farm mechanisation before start of 6. Socio-economic status:
NICRA: Poor f h holds: G l1: 16 OBC: 9

No. 3 : 165 ; OBC: 95 ;
List of Farm implements available in the village: g)C ; 5 ‘r)los-o;'Isfn(i)l s+ Lenera e L

—_= b) Literacy rate (%): Male: 72; Female: 58

Jharsuguda

1. Village information:

2. Rainfall Trend (mm):
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3. Detail of climatic vulnerability

2011-12- Duration of dry spell more than 10 days- 1 (Not
affected the crops). 2012-13- High rainfall (Managed and
not affected the crops). 2013-14- Duration of dry spell
more than 10 days- 1(Not affected the crops). 2014-15- No
such remarkable climate vulnerability (Not affected the
crops). 2015-16- Higher rainfall as compared to normal
rainfall (Not affected the crops). 2016-17-Scanty rainfall,
drought situation (Not affected, Manageable). 2017-18 —
Normal rainfall

4. Predominant farm enterprises

i) Cropping pattern: Rice-Cowpea/Rice-Radish/Maize-
vegetable-pulses/Rice-vegetables-pulses

ii) Major cropping system: Mono cropping (before
NICRA), Double to multiple cropping (After NICRA)

iii) Area and productivity of major crops:

I

v) Cropping intensity (%): 108% (Before NICRA),
135 % (After NICRA)
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viii) Livestock:

ix) Milk productivity (litres/milch animal/day): Cow Cross breed 6-8 lit/day & Indigenous breed 1-3 lit/day

5. a) Resource availability:

Status of common pool resources (CPRs)

b. Summary of Water harvesting interventions taken up in the NICRA village

¢) Status of farm mechanization before start of NICRA: 6. Socio-economic status:

Poor
a) No. of households : OBC: 92 nos.; SC: 02 nos.; ST:
List of Farm implements available in the village: 25 nos
i.  Tractor

b) Literacy rate (%):
ii.  Power tiller
Male: 45% Female: 25%

ii. Motor pumpset
iii. MB plough
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Kalahandi

1. Village information:

2. Rainfall trend (mm):

3. Detail of climatic vulnerability

e Medium annual but uneven distribution round the year
being very high during kharif months and minimal or no
rainfall during winter months

o Frequent dry spell

e Low bright sunshine hours, foggy weather and low
temperature during peak winter months

e Gradual shortening of winter months leading to
terminal; heat stress in rabi crops

4. Predominant farm enterprises

i) Cropping pattern: Cotton-Black gram, Arhar-Black
gram, Rice-Black gram
ii) Major cropping
Rice+Blackgram

system: Cotton+Pigeon pea-

iii) Area and productivity of major crops:

PV P —
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iv) Predominant varieties of major food crops in the vi) Horticulture Crops:
village:

vii) Micro-irrigation:

v) Cropping intensity (%):127

viii) Livestock:

ix) Milk productivity (litres/milch animal/day):1.25 L/day

x) Details data about inland fisheries practiced: Mixed fish farming

5. a) Resource availability:
Status of common pool resources (CPRs)
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b. Summary of Water harvesting interventions taken up  'Name of the village and Village :Kasotibali, Block :

in the NICRA village district Pattamundei
Structures/ No. of households 150
Y f Cat 2015-16 2016-17 2017-18
Cf)a:sst:u ction AEBeRy Total cultivated area (ha) 128
: : Area underrainfed cultivation
1 Community Repaired/ 1 1 (ha) 56
pond /tank Renovated
Percolation Major soil type Sandy loam
P tanks/ . Constructed 5 7 7 Climatic vulnerability of the
Recharge pits village and the extent area Flood and Cyclone
(No.) affected (explain) during the Y
study period(2011-16)
c¢) Status of farm mechanisation before start of NICRA:
Poor Year of Implementation 2013-14 to 2015-16
List of Farm implements available in the village:
Name of the village and Village : Dasmankul, Block :
i Tractor district Marshaghai
ii. Power tiller No. of households 80
iii. Motor pumpset Total cultivated area (ha) 54
iv. MB plough Area underrainfed cultivation
. . ha).
6. Socio-economic status: (ha)
Major soil type Sandy loam
a) No. of households: General: 2 nos; OBC: 3 nos.; SC: J wp Y
9 nos.; ST: 80 nos. Climatic vulnerability of the
q village and the extent area
0/ )e . o
b) Literacy rate (%): Male: 45 Female: 23 affected (explain) during the Flood and Cyclone
study period(2011-16)
Kendrapara
Year of Implementation 2016-17

1. Village information:

Geographical details of the district

Name of the village and Village : Krushnadaspur, Block :

CULTIVATED AREA (1,52,000 Ha)

TOPOGRAPHY OF THE DISTRICT

district Marshaghai
No. of households 152
Total cultivated area (ha) 195
Area under rainfed cultivation =Figh Land _=Viedum Land = Low Land
86
(ha) PADDY AREA (1,23,972 Ha)
Major soil type Alluvial (sandy loam)
Climatic vulnerability of the
village and the extent area
affected (explain) during the gl anel Cyelon
study period(2011-16)
Year of Implementation 2011-12 to 2012-13 Temperature trend of the district
KENDRAFPARA DISTRICT o -
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2. a) Rainfall trend (mm):

 Year wise rainfall received — | 1iii) Area and productivity of major crops:

700 - r 350
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3. Detail of climatic vulnerability

e C(Climatic vulnerability areuntimely heavy rain,
flood, dry spell and cyclone iv) Predominant varieties of major food crops in the

village:
e Frequent heavy rains with cyclones

o Untimely heavy rains causes seedlings damaged
e Frequent dry spell

e Low bright sunshine hours, foggy weather and
low temperature during peak winter months

e Gradual shortening of winter months leading to
terminal; heat stress in rabi crops

4. Predominant farm enterprises

i) Cropping pattern: Rice, green gram, horse gram,
vegetables ezc.

ii)) Major cropping system: Rice—fallow, Rice-Green
gram, Rice - vegetables
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v) Cropping intensity (%):180

vi) Horticulture Crops:

vii) Area under fodder cultivation and number of farmers viii) Micro-irrigation:
growing green fodder: 598 ha

ix) Livestock:

xi) Milk productivity (litres/milch animal/day):8 L/day (average production)

xii) Details data about inland fisheries practiced: IMC, 35 q/ha




Experiences of NICRA-TDG

5. a. Resource availability:

Status of common pool resources (CPRs)

b. Summary of Water harvesting interventions taken up in the NICRA village

c. Status of farm mechanization:

6. Socio-economic status:

a) No. of households: General: 35 nos.; OBC: 272 nos.;
SC: 55 nos.; ST: 20 nos.

b) Literacy rate (%): 58 :: Male: 64; Female: 52

Sonepur

1. Village information:
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2. Rainfall trend (mm):

ii) Major cropping system: Rice-Green gram , Rice-Black
gram, Rice-Vegetable

iii) Area and productivity of major crops:

iv) Predominant varieties of major food crops in the
village:

3. Detail of the climatic vulnerability

e Duration of dry spell more than 10 days

e High rainfall and uneven

e Duration of dry spell more than 10 days-

e No such remarkable climate vulnerability

e Higher rainfall as compared to normal rainfall
e Scanty rainfall, drought situation

e Normal rainfall

4. Predominant farm enterprises

i) Cropping pattern: Rice-Green gram, Rice-Black gram, V) Cropping intensity (%): 183
Rice-Groundnut, Rice- Vegetable, Rice- Fallow, Rice-
Green gram-Fallow,

P G ——

vi) Horticulture Crops:



Name of Area under
Cro Area Yield the variety/ improved varieties
P (ha) (q/ha) P€VAHEY/ brids in the
hybrid (s) .
village (acre)
. Early
Cauliflower 3.8 877 Snowball 110
Golden pcre,
Cabbage 5.4 1071 BC-90 120
Tomato 73 1064 Utkalaie 2
Laxmi
Okra 2.8 245  Ajay 3.5
Brinjal o | g [ 5.0
local
Water melon 0.8 350 Augusta 10.5
Pumpkin 0.8 762  Guamal 4.5
Onion 6.0 210 N353 12.0
Yam 0.8 210  Orissa elite 2.0
Chilli 30 338 Utkalawa, 145
Pusa jwala

vii) Area under fodder cultivation and number of farmers
growing green fodder: 13 ha

viii) Micro-irrigation:

Micro-irrigation Area (ha) No. of farmers

Sprinkler and Drip 9.0 40

Experiences of NICRA-TDC

ix) Livestock:

Mor-

No. of Share of Extent

Live- b . tali
Total live- improved ;. of vac- t.?'
stt;;é‘ number stock breeds lcll‘i’sees;ggg cination rﬁflee(t{‘)’)
owner (%) (%) giseases
Cow 1058 760 46 JEAI0) 13, 75 22
BQ
Goat 214 52 100 PPR 85 25
Poultry 700 70 90 Rani khet 75 25
Duck 214 105 95 FMD, HS 82 20
Fish 5000 220 95

xi) Milk productivity (litres/milch animal/day): 5.6
xii) Details data about inland fisheries practiced:

5. a) Resource availability:
Status of common pool resources (CPRs)

Current status (before

. e Area start of NICRA)
(ha) Before After

NICRA  NICRA

201112 gommengy ek s : 3
2012-13 g‘r’gf;gﬁéty i I - 6
201314 gommumy@nk s : 9
2014-15 g‘r’gggﬁg}’ f2okl Bl : 10
2015-16 Ea‘r’gf;gﬁétytank 1.0 - 12
201617 gﬂgrggsgy R o) - 15
2017-18 gommemyank 55 . 18
2018-19 fa‘r’gf;g:éty tank g g : 12

b. Summary of Water harvesting interventions taken up in the NICRA village

Sl. Structures/Years of
No. Construction

1 No. of farm ponds/Jalkund

Category

Constructed 2

Repaired/

2 Community pond /tank Renovated

Recharging of open/tube wells Constructed 20

with silt trap
Repaired/ 3
Renovated
4 No. of Check dams Repaired/
Renovated
5 Drainage Channel Cleaning/ :
(length in meter) desilting
6  Arhars/pynes etc Renovated -
7 Others 3 -

2011-12 2012-13 2013-14 2014-15 2015-16 2016-17

2017-18 2018-19
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¢) Status of farm mechanisation before start of NICRA: xi. Diesel pump Greaves with accessories

Poor xii. Aspee spare MB bolo motorized knapsack mist
List of Farm implements available in the village: blower cum duster

i Tractor drawn land leveler xiii. Aspeevidut deluxe battery operated sprayer

ii. Tractor drawn M.B.Plough xiv. Happy seeder , 9 tyne , tyne to tyne distance 225

i Tractor drawn Rotavator mm, PTD 540 , RPM tractor power 45 HP

iv. Seed cum fertilizer drill 6. Socio-economic status:

% BE el e oI a) No. of households: General: 168 nos.; OBC: 78 nos.;

vi. High capacity multi crop thresher SC: 50 nos.: ST: 75 nos.

vii. Power weeder
viii. Diesel pumpsert b) Literacy rate (%):

ix. Sprinkler Male: 86.49 Female: 70.80
x. Power tiller

A & N Island
Port Blair

1. Village information:

2. Rainfall received (mm):

* indicates no. of continuous rainy days. Flooding rarely occurs due to high land slope (2-10%).

PP —




3. Detail of climatic vulnerability

The period 2011-16 experiences an average rainfall of 3418
mm which is 11% more than the average annual normal
rainfall of the islands with maximum in 2012 (4006.9 mm)
and lowest in 2015 (2808.4 mm). Maximum no. of rainy
days occurred in the year 2011 (166). The duration of dry
spells in days (10 days and above) are as below:
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A& B. Tropical Cyclone PHAILIN (8-10.10.2013) and
LEHER (25.11.2013)

The very Severe Cyclonic Storm (VSCS) PHAILIN which
hit the Odisha coast originated from a remnant cyclonic
circulation from the South China Sea. It lay over north
Andaman Sea as a well marked low pressure area on 7%
October 2013 as reported by IMD. It concentrated into
a depression over the same region on 8% October 2013
near latitude 12.0°N and longitude 96.0°E. Moving west-
northwestwards, it intensified into a deep depression
on 9® morning and further into cyclonic storm (CS),
‘PHAILIN’ in the same day evening. Accordingly the
depression moved northwestwards and intensified into a
deep depression at 0530 hrs IST of 9% Oct. near 13.0°N
and 93.5°E. Moving west-northwestwards, it crossed
Andaman Islands near MayaBandar at 1430 hrs IST of 9®
Oct. 2013. Later it intensified into a Cyclonic Storm (CS),
PHAILIN and moved over east central Bay of Bengal.

Another deep depression originated over South Andaman
Sea and its neighbourhood about 300 km south-southeast
of Port Blair on 25.11.2013 which moved northwestward
and intensified into a cyclonic storm called Lehar. The
cyclone crossed Andaman & Nicobar Islands (ANI)

17 i
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between Hut Bay and Long Island, close to Port Blair
around early morning of 25% November 2013. Then it
emerged into southeast Bay of Bengal, gradually slowed
down and moved towards northwest of Andhra Pradesh
coast. During the cyclone there was heavy to very heavy
rainfall of around 20 cm at most places of the South
Andaman. Whereas in the sea condition severe storm
surge of about 1-1.5 m height and inundated the low-lying
areas of ANI. The speed of gale winds was 90-100 km/h,
which damaged the huts, thatched roofs, efc.

A. Rainfall recorded:

The station-wise daily 24 hr cumulative rainfall (7 cm or
more) during 8-10 October and 25 November recorded in
districts of Andaman & Nicobar Islands at 0830 hrs IST
of date are given below.

S. No. Date Area £l
(cm)
North & Middle Andaman-
24
1  08-10-2013 Maya Bandar
South Andaman- Port Blair 9
Middle Andaman - Long
34
Island
2 09-10-2013 North & middle Andaman —
34
Maya Bandar
South Andaman- Port Blair 07
North & Middle Andaman -
16
3 10-10-2013 Maya Bandar
Nicobar- Car Nicobar 07
4 25-11-2013 South Andaman 22

B. Damage Assessment:

As per the information collected from Directorate of
Agriculture, Animal Husbandry and Fisheries and the
District Administration by personal contact there was no
causality and major damage to agriculture due to phailin
and leher in Andaman Islands. Heavy to very heavy
rainfall of around 20 to 34 cm was recorded and wind
speed of 40-60 km /hr was forecasted. There was no
major damage to standing rice crops except flooding of
low lying areas as it coincided with the vegetative phase of
rice. There were no reports of loss of livestock except few
cases of fowl typhoid (salmonellosis) as proper forecast of
the possible disease out break has been issued. However,
there were very few cases of falling of arecanut trees in
the cyclone tract which might account for less than 1% of
arecanut plantation areas. In the lowlying areas of Middle
Andaman district flooding was observed ranging from one
to few hours and erosion of streams (Louki and Rangat
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Nallahs) and adjoining areas. In addition in the coastal
areas of Middle Andaman flooding was reported (300 —
500 ha) for few hours which coincided with the high tide.
The major cause was drainage congestion.

C. Tropical cyclone VARDAH (08.12.2016)

The rainfall occurred during the 08.12.2016 of 212.4
mm resulted due to the tropical cyclone (VARDAH)
over the Andaman Sea. The cyclone later upgraded as
L2 type disaster declared by the Andaman and Nicobar
Administration. The depression remained situated 340 km
Northeast of Car Nicobar and 240 km West South-west of
Port Blair with a wind speed of 65 kmph. There was no
major crop damage reported from the villages. The villages
Badmaspahad being situated in close proximity of the sea
is experienced the tropical cyclone whereas the village
Port Mout being situated on the top and western direction
of the sea experiences more water scarcity during the
summer months. The drought like situation in the village
Port mout requires more intervention in creating water
resource structures whereas the village Badmaspahad
requires to be protected from the sea water intrusion during
the cyclone occurrence periods. the average annual rainfall
1s 3008 mm. The majority of the rainfall is received during
the SW monsoon spreading from May to September. The
percent SW rain of the annual rainfall vary from 57.2%
to 79.4%, showing a marginal decrease in the trend with
time. The variation of the rainfall indicates the occurrence
of more extreme events ( 11 days of 100 mm and more
in 2012) and more dry spell (83 days of 5 times during
2012). The occurrence of extreme events of high rainfall
was well taken by the project so that less extent of crop
damage occurred. The dry spells mostly occurred during
December to April experience the water scarcity to meet
the crop water damage sometimes coinciding the crop
growth stage. The water resources created in the adopted
villages meet the demand of crop water requirement
during the dry spells.

4. Predominant farm enterprises

i) Cropping pattern: Rice +Pulses and Vegetables; rice
+ Vegetables +vegetables: vegetables +leafy vegetables +
pulses

ii) Major cropping system: Plantation based cropping
system. Pond based IFS: Integrated farming system (BBF,
ridge and furrow methods)

iii) Predominant varieties of major food crops in the
village:

®

No. of Area under
. farmers using improved
Crop NameI:) iﬂlg Z:;nety/ improved varieties /
Yy varieties /  hybrids (ha)
hybrids in the village
CSR-36,MTU 1010
Rice  Swarna dhan Sahbhagi 35 20.5
dhan, Naveen
. Vivek
Maize OPM:5 9 4.2
Arhar APK-1 2 1.0
iv) Cropping intensity (%): 165
v) Horticulture: crops
Area under
. Name of the improved
Crop ,'(&hr:)a (Y;e]::) variety/ hybrid varieties /
q () hybrids (ha) in
the village
Brinjal (CIARI-
Vegetables 192 | ek Brinjal -1) 152
Fruits =~ 412 6685 UUava Sapot, 412
Mango
Coconut 51 223125 L2l Andaman 51
Ordinary
Arecanut 55 242 Mangla, 55
samrudhi
Flowers 5.18 Lipeze e ar 5.18

(Marigold)

vi) Area under fodder cultivation and number of farmers
growing green fodder: 5.5 ha

vii) Livestock:

The total livestock and poultry as per 2012 Census in
Andaman & Nicobar accounts to 154,741 and 11, 65,363
poultry birds.

The distribution of category wise and number of animals
for South Andaman district is shown below

Category No. of Animals
1. Cattle 17927
2. Buffalo 985
3. Goats 27564
4. Pigs 3075

The total number of Poultry according to the census 2012
is 11, 65,363. Out of these, 4, 48,713 belong to improved
variety.




Category No. of Animals
Total Poultry 665422
Fowls 642251
Ducks 20105

viii) Milk/ Egg & Meat Production:

Milk (in “000” Egg (“in Lack Meat “in (‘000’
tones) nos.) kgs)”’
12.259 434.255 145.372
11.709 358.548 2553.000
9.219 509.989 2573.000

ix) Details data about inland fisheries practiced:

The Andaman & Nicobar Islands have a vast potential for
fisheries in view of coastal length of about 1,912 Km and
the continental shelf area of about 35,000 Sq. Km. The
Exclusive Economic Zone(EEZ) around these islands is
about 6,00,000 Sq Km forming 28% of the total EEZ area
of the country.

As per the report of the working group on revalidation
of potential Marine Fisheries Resources of EEZ of India
during the year 2010 the estimated annual exploitable
stock of marine fish in A & N waters is 1.48 lakhs MT

Inland Water Bodies

Minor Irrigation Ponds in A & N Islands used for

Pisciculture
S. No Place/Tehsil g:;‘:;; z::)e; Wa(t;raf&)rea
1.  South Andaman 533 34.64
2. Neil Island 70 4.55
3. Havelock 105 6.82
4. Little Andaman 80 5.20
5. Z?;"‘tang AT 229 14.80
7. Rangat 250 17.02
8.  Billiground 365 26.06
9. Mayabunder 107 6.06
10. Diglipur 820 67.06
11. Car Nicobar 07 0.45
12. Nancowry 06 0.39
13 Campbell Bay 33 2.14
Total 2605 185.19
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Reservoirs
S. No Name Area in ha.

1. Dhanikari Reservoir 65
2. V.K. Puram Reservoir 48
3. R.K. Puram Reservoir 65
4. Dilthaman Tank 03
5. Chakkargaon Tank 03
6. Nayagaon Tank 03
7. Kalpong Reservoir 180
Total 367

Marine And Inland Fish Production (tones)

f"if)lzluction 2012-13 2013-14 2014-15 2015-16 2016-17
Marine 36426 36753 36980 37125 38581
Inland 194 195 197 200 226

Total 36620 36948 37177 37325 38807

Potential Fishery Resources & Infrastructures (based
on FSI report) (in MT)

gii)lzluction 2012-13 2013-14 2014-15 2015-16 2016-17
Marine 36426 36753 36980 37125 38581
Inland 194 195 197 200 226

Total 36620 36948 37177 37325 38807

Exploitation For The Last Five Years (tones)

18\110 Resource 2012-13 2013-14 2014-15 2015-16 2016-17

1. Pelagic 17295 18454 18231 18704 18978
2. Demersal 15863 17005 16329 15405 16543
3. Oceanic 3268 1294 2420 3016 3060
Total 36426 36753 36980 37125 38581

Fishing Boats In Operation For The Last Five Years

SI. Fishing Boats ,,.» 13 5013.14 2014-15 2015-16 2016-17

No in operation

j, [Ptz 59 43 68 69 83
Boats

5 |z 1484 1401 1352 1385 1255
Boat

Non

5 [LterenzEe 1704 1571 1510 1528 1550
(Country
crafts)

Total 3247 3015 2930 2982 2888




Experiences of NICRA-TDC

Fishing Gears In Operation For The Last Five Years

5. ¢) Status of farm mechanization before start of
NICRA: Poor

List of Farm implements available in the village:

. Deshi lough
5. a) Resource availability: V. Deshi (country) ploug

Status of common pool resources (CPRs) vi. Spade, Garden rake

i. Knapsack Sprayer
_ ii. Power tiller
iii. Coconut climbing machine
---_ 6. Socio-economic status:

a) No. of households : General- 125; OBC-45
b) Literacy rate (%): Male: 90.27 :: Female: 82.43
c) Workers engaged in agricultural activity (%): 63.6 %

b. Summary of Water harvesting interventions taken up
in the NICRA village

West Bengal
Coochbehar

1. Village information:
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2. Rainfall (mm) trend :

3. Details of climatic vulnerability iii) Area and productivity of major crops:

¢ High annual but uneven distribution of rainfall round
the year being very high during kharif months and
minimal or no rainfall during winter months

¢ Uneven, intensive and eratic pattern of rainfall during
kharif season leading to temporary flood condition or
occasional short dry spell

¢ High relative humidity throughout the year

e Low bright sunshine hours, foggy weather and low
temperature during peak winter months

e Gradual shortening of winter months leading to 1iv) Predominant varieties of major food crops in the
terminal; heat stress in rabi crops village:

v) Cropping intensity (%): 198

4. Predominant farm enterprises

i) Cropping pattern: Rice-potato/mustard/wheat/ vi) Area under fodder cultivation and number of farmers

vegetables-jute/fallow growing green fodder: 1.06 ha (37 no. of farmer)

i1) Major cropping system: Rice based cropping system

Pl Y
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vii) Horticulture: viii) Milk productivity (L/milch animal/day):

ix) Details data about inland fisheries practiced:

x)Livestock:

5. a) Resource availability:

Status of common pool resources (CPRs)

b) Status of farm mechanisation before start of NICRA:
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¢) Summary of Water harvesting interventions taken up in the NICRA village

6. Socio-economic status:
a) No. of households : General-596; OBC-84 ; SC-932; ST-74
b) Literacy rate (%): Male: 78.12, Female: 69.33

S 24 Pgs (Nimpith)

Village information:

2. Rainfall trend of the district (mm):
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3. Detail of climatic vulnerability

During 2011 to 2016, the village witnessed at least one dry
spell during the mid-crop growth stage and 1-2 prolonged
water stagnation during early and late crop growth stage.
Due to deep water stagnation, the rice nursery bed and
transplanting was hampered. The late season precipitation
hampered the land preparation for winter crops. The year
2016-17 received the least precipitation (1306 mm) among
the last 5 year. Whereas highest precipitation (1926 mm)
was observed in 2015-16.

» Heavy rainfall within the short span of time hampered
the Kharif crop, during rainy season in the year 2011,
2013 and 2015

» In 2013, Rice field of 18 ha was severely affected
due to high rainfall during August that resulted in
continuous submergence for 14 days. Vegetables like,
Okra, Bottlegourd, Bittergourd also suffered crop
loss in about 12 ha area.

» In 2014, NICRA village witnessed a late onset of
monsoon with deficit rainfall in the early season (40
mm actual rainfall in May, in comparison to normal
rainfall of 122 mm)

» 1In 2015, 196 mm precipitation on 28th June washed
away Rice nursery (2.5 ha) and submerged the newly
transplanted fields for continuous 14 days in 6 ha.
Other Kharif vegetables like, Okra, Bittergourd,
Ridge gourd were also affected in 7 ha area.

» In 2016-17 there was 30.39% deficit rainfall.

4. Predominant farm enterprises

i) Cropping pattern:

Rainfed Pre-Kharif Kharif Rabi
Fallow Rice Lty
Low lying Greengram
Fallow Rice Fallow
Medium land Fallow L5/ Fallow
vegetable
Irrigated Pre-Kharif Kharif Rabi
Low lying Fallow Rice Vegetable
Medium land Fallow s/ Vegetable
vegetable

ii) Major cropping system: Rice based mono-cropping
system
Only rice is grown in Kharif season due to water logged

condition. The village is mostly low lying and protected by
river embankment from flooding with brackish river water.

24

Hence, rice is the only possible option for the farmers in
Kharif season. Again there is dearth of fresh water for
irrigation during winter and summer, coupled with soil
salinity, restricting any option of growing vegetables.

iii) Predominant varieties of major food crops in the
village:

No. of Area under
P . farmers using mpr oYed
Crop Name o tl}e variety/ improved vanetl‘es
hybrid (s) . . / hybrids
varieties / in th
hybrids (1) inthe
village
Morishal, Dudheswar,
Bidhan-1, Bidhan-2,
. Swarna,Lolat, I[ET-5656,
Rice IET-11904, Dinesh, IET- Hl 22
15848, Sabita, Swarna
sub-1
Sunflower KBSH-53, LSFH-171 62 8.5
Greengram Chaiti mung, PDM-84- 7 12
139
I b Local, Nirmal and Biol- 47 8

212

iv) Cropping intensity (%): Before NICRA : 122.13% ;
After NICRA: 162% (Total cultivable area: 212 ha and
Gross cropped area: 343.5 ha)

v) Horticulture crops:

Area under
(i Area Yield Name of the ‘lrral:?;t(;::‘i
(ha) (q/ha) variety/ hybrid (s) hybrids (ha)in

the village

Chilli 32 51.87 Tejaswini, Bullet 26
. VINR-Megha, JK- Ju-
Bittergourd 19 177 nior, US-6207 16
Satsira, Jhanti, J K-

Okra 13 136.4 1060, Shakti 12
Brinjal 15 327  Boral, Muktokesi 14
Tomato 23 495 Pusarubi, S.G-1458, 23

JK-811

vi) Area under fodder cultivation and number of farmers
growing green fodder: 4 ha
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vii) Livestock:

L Wiz T, G - psrl:rl;‘:i(l);::;s Major livestock diseases vi):(ctieli:t?(fn r:’:leo(r"t/shgle
type number  stock owner %) %) to diseases
Cattle 268 139 11.2 FM.D,, Parasitic infestation 74.6 -
Sheep 643 143 - Parasitic infestation 19.9 -
Goat 705 159 - Goat pox, Parasitic infestation 47.9 -
Poultry 8000 146 20.5 Ranikhet, Pox 87.5 2.5
viii) Milk productivity (L/milch animal/day): c¢) Average productivity of fish was merely 0.5q on an

average 0.13 ha water area.
Indigenous Breed : 2.54L./animal/day

' d) Another problem of the area is occasional ingress of
Improved Breed: 4.5 L/animal/day brackish water into the fresh water ponds, leading to

1 f entire fish ks.
ix) Inland fisheries practiced: 0ss of entire Hish stocks

e) The traditional practice of rice cum fish cultivation
has not been improved over the period, rather
became a lost art in the village. Indigenous rice
cultivation in low lands in kharif season gives very
low productivity. In such plots, wild fish such as
murrels, loaches,etc., automatically gains entry into
the field during monsoon but the productivity is not
upto the mark. No investment is made for raising
fish which are used for domestic consumption.

a) Inland fresh water fishery (IMC) practiced in the
existing ponds which have reduced storage capacity,
broken bunds and defunct inlet and outlet.These
ponds do not hold water for more than 7-8 months.

b) Improper pond preparation, un-realistic stocking
density and lack of care in balanced feeding also
lowered the productivity

Average production Gross Cost (Rs.) Gross Return (Rs.) Net Return (Rs.) BCR
0.5q 2100.00 5000.00 2900.00 2.38

5. a. Resource availability:
Status of common pool resources (CPRs)

CPR Area (ha) or Numbers Current status (before start of NICRA)

The renovated canal stores approximately 3.66 lakh cu. m water at the end of rainy
season and benefits more than 50 ha of agricultural land within and across the project
village

2 no.(4km and 2.5 km

Drainage canal lgisiz)

Along 4 km long river The river bed has now a thick and dense coverage of mangrove plantation, protecting

LR bund the embankment from any possible breaching during cyclones.

b. Water harvesting interventions taken up in the NICRA village

Structures/Years of

Construction Category 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19
Constructed
1 No. of farm d :
ponds Repaired/ 20 12 ) 3 ) ) ) )
Renovated

Drainage Channel

2 T - Cleaning/desilting 4000 - - - - - - -

3 Land shaping Constructed 13 7 - 3 - 4 6 4
Construction of land

4  embankment around deep Constructed 14 8 24 6 - - - -
water rice fields

5 Rldge an Ly Constructed 4 1 - - - - - -
cultivation
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C.Status of farm mechanization before start of NICRA:
Poor

List of Farm implements available in the village: Power
tiller: 1 no; Thresher: 5 no; Pump set: 10 no.; Country
plough: 181 No. ; Spade, Sickle, Harrow

Malda

Village information:

Name of the village and district

No. of households 484
Total cultivated area (ha) 255 ha
Area under rainfed cultivation (ha) 167

Major soil type
Climatic vulnerability of the village

2. a. Rainfall trend of the district (mm):

Sandy-claye, Sandy-loam

6. Socio-economic status:

a) No. of households: General- 71nos; OBC-12 nos; SC-
323 nos; ST - nil

b) Literacy rate (%): Male: 58% Female: 32%

Brozolaltola, Meherchandtola, Jairamtola and Mahendratola

Recurrent occurrence of flood, long dry season

Vor o Mme b Drvsdeisas NGRS
(mm) (Jan-Dec) . . . (>60mm)
2011-12 1349 1395.1 76
2012-13 1349 1413.5 88 0 0 10
2013-14 1349 1184.5 78 2 0 4
2014-15 1349 1364.6 83 0 1 7
2015-16 1349 1479.1 87 2 1 8
2016-17 1349 1321.2 82 4 2 2
2017-18 1349 1460.5 80 3 1 2
2018-19 1349 1375.6 83 3 2 2

3. Details of climatic vulnerability

¢ High annual but uneven distribution of rainfall round the
year being very high during kharif months and minimal
or no rainfall during winter months

¢ Uneven, intensive and eratic pattern of rainfall during
kharif season leading to temporary flood condition or
occasional short dry spell
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¢ High relative humidity throughout the year

e Low bright sunshine hours, foggy weather and low
temperature during peak winter months

e Gradual shortening of winter months leading to
terminal; heat stress in rabi crops

4. Predominant farm enterprises: Wheat, Jute, Maize,
Blackgram, Mustard, Vegetables.

i) Major cropping system:

Pre-kharif/Summer Kharif Rabi/Winter

Pointed gourd Brinjal/Tomato/ Chilli
Maize Fallow Mustard/Wheat

Jute fallow Wheat

Maize Black gram  Chilli/Brinjal/other veg
Green gram Maize Lentil/Mustard
Maize/Jute Wheat/Tomato/Brinjal
IERIE (e Dz Fallow Lentil/mustard/ vegetables

gourd
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ii) Predominant varieties of major food crops in the village:

iii) Cropping intensity (%): 196.70

iv) Horticulture crops :

v) Area under fodder cultivation and number of farmers growing green fodder: 10 ha
vi) Livestock:

vii) Milk productivity (litres/milch animal/day): 3.50L/ b. Summary of Water harvesting interventions taken up
animal/day in the NICRA village

5.a. Resource availability:
Status of common pool resources (CPRs)

c. Status of farm mechanisation before start of NICRA:
Poor

List of Farm implements available in the village:
i.Bullock plough: 116

ii.Bullock cart: 12  iii.Thresher: 05

6. Socio-economic status:

a) No. of households: General-182 ; OBC-56 ; SC-162 ;
ST-32

b. Literacy rate (%): Male: 68% Female: 55%

P ———
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In-situ Moisture Conservation — Resource Conservation
Technology

Ganjam I

In-situ moisture conservation practices play a major
role in moisture conservation in drought prone area.
The different practices like Summer ploughing, Green

" | manuring, poly mulching,
| ridge and furrow method
improves soil moisture
| conservation, soil health,
%| water use efficiency. By
)| summer ploughing the
hard crust broke, better
penetration of root, more
infiltration of rain water, storage of rain water increases,
decrease in pest and disease incidence and more over yield
of rice increased by 5-7 %. By raising farm bund height to
10 inch . The soil & moisture conservation increased and
yield of Rice was also increased by 6 %. Poly mulching in
vegetable suppressed - '
weed growth,
increases moisture & [
nutrient availability to
crop and Yield also
increased by 9%. Two
no. of less irrigation
required in  poly
mulching. Ridge and furrow method in maize, cowpea
decreases water requirement by 20 %, requires 02 nos less
irrigation as compared to conventional method and yield
was also increased by 10-12 %.

Jharsuguda

To ensure and enhance the moisture availabilities in the field
several frontline demonstrations was conducted in NICRA
village with an objective to reduce the cost of cultivation,
time saving, energy saving, soil health management,
enhancement of water
holding capacity, use of
residual moisture through
“8 para and sequential
cropping. Keeping the in-
situ moisture conservation
in the center different
resource conservation
technology viz, green manuring by Dhaincha application
in ricefield, Ridge and furrow method in Cowpea and
Radish were demonstrated in 59.8 ha among 342 farmers
during 2011-17.

1l D

Module I: Natural Resource Management

Economics of
demonstration (Rs/ha)

Gross Net
Cost Return et

Technology No. of Area Y:}d

demonstrated farmers (ha) ha)

Summer
Ploughing
in Rice (var.
Pratikshya)

77 20.4 39.7 34000 33490 1.98

Green
manuaring (Sun
hemp) in Rice
(var. MTU-1001)

47 11.0 36.6 32000 30220 1.94

Repair of bund
(raising of farm 32
bund ht.)

Mulching (Poly
mulching in

Tomato by UV 8

polythene of 50
micron size)

9.0 38.1 34000 30770 1.90

04 29 116000 120000 2.04

Sowing of
Maize in Ridge
& furrow
method for
more water
harvesting

35 13.0 42.6 29000 30640 2.01

Sowing of
Cowpea in
Ridge & furrow
method for
more water
harvesting

Total

444 45000 43800 1.96

207 55.80

Intervention like green manuring by Dhaincha application
in rice field, Ridge and furrow method in Cowpea and
Radish were being widely accepted by the farmers of
NICRA and adjoining villages, and their extent was
more than 128 ha. Through these interventions, moisture
availabilities extent has been increased and standing crop
may face water stress without any damage as per farmer
feedback. Intervention like Green manuring especially of
Dhaincha is also being widely accepted in low land rice
field and their extent was
15-20% of the total rice
field. In situ conservation
of Dhaincha not only
improved the soil fertility
but also enhanced the
moisture extent duration in
successing crops as per farmer feedback. The water use
efficiency has been increased in the intervention on Ridge
and furrow method in cowpea and radish.
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Green manuring (Dhaincha) in Rice
(var. Pratikshya)
Ridge & furrow method (cowpea)
Ridge & furrow method (Radish)

138

Kendrapara

The demonstrations/interventions taken under NICRA
programme in the NICRA adopted villages are shown the
path to the farmers to adopt different technologies resilient
to the climate change more particularly heavy rain, flood
and cyclone in Kendrapara district. The farmers are lost
their vegetable seeding due to untimely heavy rain, now
they are used low cost walk in tunnel poly house for
vegetable seedling raising , more than 32 farmers of NICRA
% b village locality are
§ raised their vegetable
- seedling under poly
% | house. The farmers
are adopting ridge
| and furrow, broad
based furrow method

22300 34100
18.7 76.0 32500 79800 3.4
10.1 78.5 17000 64500 3.8

of vegetable cultivation (Cow pea, Cucumber, Radish,
Brinajl etc.) by reducing the no of irrigation upto 30 %.
About 42 farmers
of NICRA and its
adjacent  village
are adopted
the ridge
furrow as !
as broad based i
furrow method of &
vegetable cultivat1on in rabz season.The green manuring
is a very good practice of in-situ moisture conservation as
well as soil health management. We have demonstrated
the green manuringin three NICRA adopted villages.
Now more than 42 hectares of land under green manuring
in NICRA adopted villages and nearby villages. Poly
mulching with drip irrigation in brinjalresulted good yield
with increase the water use efficiency of the crop.

Green Manuring
Ridge & furrow method of cow pea 14
cultivation
Broad based furrow method of cucumber 27
cultivation
Vermi 34
Ridge & Furrow Brinjal 46
Plantation of cashew nut and casuarinas in
river bed for soil erosionact as wind breaker & 25

live hood support.(2013-14)

Sonepur

Due to proper moisture conservation the crop yield has
been increased and wastage of water is minimized. Due to
green manuring soil fertility has been enhanced resulting
in overall yield enhancement. Due to mulching weed
growth has been reduced amd yield of vegetable is also
increased.

67760 27960
16 68 36500 47500 2.30
6.4 82.0 36500 45500 2.24
340 IMT/63f2 _ . _
48.0 234 25858020030 14;3929070 }:g;.
1.0 10666
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Technology demonstrated Aoy ©F
farmers
Summer Ploughing in Rice (var. Lalaf) 82
Green manuaring (dhaincha) in Rice (var. Lalat) 88
Repair of bund 6
Organic mulching in vegetables (Tomato, brinjal) 36
Plastic mulching Okra, cucumber 5
Total 217
Coochbehar

Dhaincha reduced fertilizer application by 145 kg/ha.
During the year 2016-17, 39 farmers cultivated dhaincha
before aman rice
as green manure.
| Demonstrations were
carried out during
2011-12 and 2012-
13 only. 22 farmers
brown

manuring technology
in aman rice. Azolla has multipurpose use. Azolla reduced
fertilizer application by 39 kg/ha.42 farmers have used
azolla in rice covering 2.6 ha area. 19.19 % increase in
grain yield. Saving of 20 lit. of diesel per ha towards land
preparation and irrigation. Saving of 30 mandays per ha
towards entire growing season of wheat. Saving of Rs.
7500 per ha towards mandays requirement and Rs. 1200
per ha towards fuel consumption during land preparation.
14.28 % increase in grain yield. Saving of 20 lit. of diesel
per ha towards land preparation and irrigation. Saving of
30 mandays per ha towards entire growing season of rice.
Saving of Rs. 7500 per ha towards mandays requirement
and Rs. 1200 per ha towards fuel consumption during land
preparation. Utilize the harvested rain water to increase the
water holding capacity of the field as well as recharge the
ground water. Saving of 11.76 ha-cm irrigation water (29.55
%).Reduction in cost of irrigation by Rs. 3,420.00. 30.21%
increase in WUE. Less weed population. Fuel savings
57 lit. diesel/ha. Saving of 11.76 ha-cm irrigation water
(29.55  %).Reduction
in cost of irrigation by
Rs. 3,420.00. 30.21%

Economics of demonstration (Rs/ha)

Area Yield (q/

e = (;':ro":ts Net Return BCR
49 38.8 23400 27040 2.15
51 35.8 22800 25820 2.13

1 ; ; ;

18 2455 85000 125000 2.47

1 350.5 110000 1400000 2.27
120

ha. Saving of 8.90 ha-cm irrigation water (26.40 %).
Reduction in cost of irrigation by Rs. 4,438. Increase in
WUE by 341 kg/ha-cm (40.35 % increase).Fuel savings
34. diesel/ha. Saving of 8.90 ha-cm irrigation water
(26.40 %). Reduction in cost of irrigation by Rs. 4,438.
Increase in WUE by 341 kg/ha-cm (40.35 % increase).
Fuel savings 34 L diesel/ha.

Economics of
Yield demonstration (Rs/ha)

@’ Gross  Net
ha
) Cost Return HEL

Technology No. of Area
demonstrated farmers (ha)

Green
manuring
(dhaincha) in
Rice

43.1 26450 29580 2.11

Brown
manuring in 28 3.6
Rice

42.1 26450 28280 2.06

Azolla in Rice 42 6.8 412 26450 27110 2.02

Zero Tillage in

wheat S

53.55 29.5 26250 23900 1.91

Zero Tillage in

Maize 45 7.79

66.5 32380 39120 2.05

Repair of
bund

Organic

mulching in
vegetables 64
(Tomato,
brinjal)
Plastic
mulching
Okra,
cucumber

40 10.8 41.2 26450 27110 2.02

2.25 260 120000 260000 2.17

29 5.22 310 114000 134000

2.17

Total 609 97.61




Malda

Zero Tillage Wheat 36.20% yield increase with BC ratio
of 1.98 over traditional practice with BC ratio of 1.13 7.e.
the varietal demonstration
in RCT condition is much
better than the traditional
practice. Due to Mulching
of tomato and pointed
gourd around 47% yield
increase due to Dbetter
moisture intension capacity
through rice straw mulching and less weed immergence.

S 24 Pgs (Nimpith)

Due to poor drainage system, the low lying land of the
area gets easily inundated after heavy rainfall. Cultivation
of long duration rice again delays the release of lands to
be ready for timely vegetable cultivation in Rabi season.
Raising and strengthening of the land embankment
enables the farmers to grow vegetables during rainy
season. A peripheral
canal is dug out and
i the earth is added
i to the existing land
embankment to raise
it upto 3 feet height
and broaden to 5 feet
bottom width. On an
average 5-10% of the
total land thus could
be brought under additional cultivation. Vegetables like
okra, cowpea and bitter gourd are then cultivated over this
strengthened bund (a#l) during kharif season with almost no
chance of submergence. During rabi season, tomato, french
bean, etc., are cultivated on the same land embankment.
The problem of salinity is also avoided in a#/ cultivation
during rabi-summer
season. Under
traditional practice
of deep-water
rice cultivation
in 1 ha (=10000
m?) lowland, 20q
of rice could be [
harvested during [&
kharif season. And

the same piece of land remains fallow in the next rabi

season. The actual cultivable land is 9880 m?. Whereas,
the rest 120 m? area is consumed for construction of
traditional bund (az/), that remains fallow during both

Experiences of NICRA-TDG

ZeroTillagein 35 4196 43 52200 25700 1.98
wheat

Organic mulching

- 60 106 242 82000 128000 2.5

(Tomato, brinjel)

Mulching 093 225 85000 165000 2.94

the seasons. In this system of deep-water rice cultivation,
from 1 ha of land, an average net profit of only Rs
12,000.00 is generally obtained throughout the year.Under
the innovative ail cultivation system in 1 ha land, the total
cultivable lowland area utilized for deep-water Kharif rice
is reduced from 9880 m? to 8680 m?2. This results to almost
2.5 qreduction in rice production equivalent to Rs. 2250.00.
The remaining 1200 m? area (9880 m?— 8680 m?) is utilized
for broadening of
the traditional ai:l
upto 600 m? and
rest 600 m? for
peripheral  canal.
The modified low
land now becomes

suitable for rice
cum fish cultivation
during kharif

season as the fish cannot escape due to raising of the
embankment, hence, providing an additional crop.
Vegetables are cultivated over the broadened ail, round the
year. An average net profit of Rs. 62,547.00 is obtained
from vegetable cultivation and rice cum fish culture per
year. The ail cultivation technology played a great role in
reducing the migration rate among the rural people. Even
women, who used to work as maid-servants in the city,
now are engaged in their own village in these vegetable
fields.

In small patches of lands, where excavation of pond is not
possible, ridge and furrow system is a suitable alternative
to harvest freshwater for irrigation during the dry spell.
Ridge and furrow cultivation provides a good scope for
sustenance of the marginal farmers by growing vegetables
on the ridges throughout the year and fish in the furrows
in kharif. Farmers with small land holdings could increase
the profit from multipurpose utilization of the land with
this system. In monsoon season the furrow is used for fish
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cultivation while the ridge is used for vegetable cultivation.
In small patches of lands, where excavation of pond is not
possible, ridge and furrow system is a suitable alternative
to harvest freshwater for irrigation during the dry spell.
Ridge and furrow cultivation provides a good scope for
sustenance of the marginal farmers by growing vegetables
on the ridges throughout the year and fish in the furrows
in kharif. Previously this land was used only for traditional
rice cultivation. Previously these lowlands were only used
for traditional rice cultivation in kkarif- From 1 ha of such

land a farmer could earn only Rs.18000.00 from kharif

rice cultivation. After implementing this technology in
small holdings, the low lands were converted into multi-
cropping land having half of its entire land as ridge, where
round the year vegetable cultivation could be possible.
The rest of the land, i.e. the furrows, stores enough water
during rainy season to make pisciculture a successful
intervention apart from irrigating the vegetables. By this
intervention income increased manifold in case of small

Port Blair

Mulching with coconut husk and rice straw on vegetables
and plantation crops (Coconut) was introduced for soil
moisture conservation, which reduces the total crop water
requirement during the dry spells. It reveals that a higher
BCR of 3.7 is obtained for vegetable and plantation crops
by practicing the mulching technologies.

Mulching with coconut husk and rice straw on vegetables
and plantation crops (Coconut) was introduced for soil
moisture conservation, which reduces the total crop water
requirement during the dry spells. It reveals that a higher
BCR of 1.8 is obtained for vegetable and plantation crops
by practicing the mulching technologies. Some of the
benefits gained through mulching are as follows:

e It can be incorporated as manures later.

e Influences thermal regime of soil by reducing soil
temperature.

e Improves soil moisture storage from rainfall.

e Controls evaporation loss.

holdings. Small & marginal farmers now have an option
to remain engaged in their own field throughout the year,
fetching good revenue.

Economics of
Technology  No.of Area Yield demonstration (Rs/ha)
demonstrated farmers (ha) (q/ha)
Gross Net BCR
Cost Return
Optimization
of horticultural
production
through land 52 14.34 223 53000 62547 2.18
embankment
development
Ridge and
furrow 5 1.08 257 105854 120674 2.14
cultivation
Total 57 15.42

e Controlsevaporationloss duringseed germination.

e Effective utilization of initial soil moisture for
crop establishment.

Economics of

. demonstration (Rs/ha)
Technology No. of Area 2O

demonstrated farmers (ha) ;q/)
2 Gross Net BCR
Cost Return
Fodder grass
on farm 02 0.04 2500 5000 2.6
bunds
Mulching
(Coconut

husk, Rice 29 5.5 48700 131875 3.7
straw, Banana

leaf)

Aerial
Vegetable
cultivation in
sloppy land 20 5.6
(Bitter gourd)

48700 131875 3.7

Total 51 11.14
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Water harvesting and recycling for supplemental irrigation

Ganjam I

In drought prone area most crops yield decreased due to
unavailability of critical irrigation. Also due to delay in
monsoon the sowing and transplanting is delayed which
increases pest , disease incidence and decreases yield. To
cope up with the
problem KVK has
conducted a group
meeting in the village
and constructed a
check dam with the
help of villagers
in the old seasonal
canal having area- 100m X 20m X 3m which increased
irrigation area by 14 ha. Sowing, transplanting could
be done in right
time. By utilizing
check dam water
the yield of rice
increased by
5-6%., cropping
intensity also
increased by 12-
14 % by sowing
onion, sunflower,
greengran in check dam area. By farm pond renovation
the cropping intensity increased by 3-4 % and also
supplied life saving irrigation to crops. By renovation of
well farmers could provide irrigation to vegetable crops.

Are Economics of
Technology No. of (ha)? Output demonstration (Rs/ha)
demonstrated farmers Uni (@/ha) Gross Net
nit BCR
Cost Return
Rice
Raoaianar| 2 02 ha yield-37.6 33000 30920 1.94
pond for fish
production .
and irrigation 1S
8 15 03 ha yield-23.4 122600 111400 1.91
Check dam Rice
construction 165 02ha. . ) 32000 30560 1.95
F—— yield-36.8
Renovation Brinial
of Well for 06  06unit Y 104000 112000 2.08
. yield-216
irrigation
Total 264 2.3 ha/6 unit
Kalahandi

2 community ponds were renovated around which papaya
plants and Moringa plants were planted for fencing. The
farmers started fish cultivation in the ponds and that
added more money to their income. Some farmers also
used that water for irrigation purpose in their vegetable
fields as there is water scarcity in the village.

Economics of

Technology demonstrated ACHE et (!la)/ Output (¢/ demonstration!(Rs/ha) Net Return BCR
farmers Unit ha)
Gross Cost
SCAEICHjs et it 45 2.2 11 fish 250000 600000 2.4
production and irrigation
Total 45 2.2
Kendrapara fed conditionthe rice crop affected due to dry spell above
10-15 days, at that time the water bodies created through
The construction of new check dam, renovation/ the NICRA programme play an important role to save the

desiltationof water harvesting structure and farm pond
provide live
saving irrigation
to the rice crop
at critical crop
growth stage.

B Generally in rain-

®

crop. Now the farmers are himself constructed 4nos of
water bodies from the government support, in which they
also taken up pisciculture as wellas used to provide live
saving irrigation to the crops. The water bodies created /
renovated under NICRA programme is now provide live
saving irrigation to 18 ha. of rice crop.
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Renovation of old water harvesting structure in

rice field 12
Desiltation of defunct water harvesting 16
structures

Newly Check dam 12

Renovation of common pond

2.4 67200 25200 1.6
5.00 45.8 64120 22320 1.53
3.4 45.0 63000 24000 1.61

46.2 64680 23180 1.55

Sonepur

The Renovation of pond for fish production and irrigation,
renovation of Well for irrigation, bund making leveling in
rice field and natural mulching providelive savingirrigation
to rice and others crop at critical crop growth stage. The
crops affected due to dry spell above 10-15 days in rain-fed,
at that time the water bodies renovated through the project
played vital role to save the crops. The farmers themselves
renovated 5 nos of water bodies with the government

Renovation of pond for fish production and

irrigation & 6.5
Renovation of Well for irrigation 4
Bund making leveling in rice field 6 1.5
Natural mulching 15
Renovation of common pond 7
S Tew
Coochbehar

Total area under cultivation during boro season has been
1ncreased by 25.9 ha and thereby increasing the cropping
intensity from 183% to
4 190%.The yield increase
d recorded in case of potato
may be due to timely
irrigation; where as in case
of wheat yield increase was
due to higher number of irrigation. During short dry spell
in kharif season, critical irrigation was given in an area of
34.10 ha. Making bunds in the rice field helps in ground
water recharge as well as reduces the nutrient out flow

4.0

B4)

support, in which they also taken up pisciculture as well as
used to provide life saving 1rr1gat10n to the crops in 6.5 ha.
Through these
intervention 17
ha area were
covered and 129
farmers  have
been benefitted.

12400 18600 2.5

from the field. The technology has been widely accepted
by farmers. More than 332 farmers of the village are now
making bunds of about 2 ft height. Making bunds in the
rice field helps in ground water recharge as well as reduces
the nutrient out flow from the field. The technology has
been widely accepted by farmers. More than 332 farmers
of the village are now
making bunds of about
2 ft height. Loss of
irrigation water has
been reduced and more
area was covered due to
renovation of irrigation
channel.




Renovation of
pond for fish
production
and irrigation

BS 7.05 10 51000 115000 3.96

Renovation of
canal

Bund making
leveling in rice 40
field

Renovation
of irrigation 42
channel

Malda

1 2.00 - - . .

10.80 41.20 26450 27110 2.02

9.60 42.1 26450 28280 2.06

Renovation of pond for fish production and irrigation:
before introduction of NICRA Project, these ponds are
mainly used for irrigation and jute retting purposes. After

Experiences of NICRA-TDG

introduction of NICRA Project, these areas are also used
for fish production and the fish production is increased to
189% in terms of
economic return.
After
of existing canal
in NICRA
adopted  village,
crop  production
is increased due
to availability of water during dry season. By natural
Mulching: the production is increased due to adding of
organic mulch e
Rice straw, leaves.
This technology also
improves soil health
nutrient availability.
It is also improve
water holding
capacity of soil.

renovation

Renovation of pond for fish production and

0.4/unit 205000 389000 1.89
irrigation
Renovation of canal 450 500 mtr 102.5 152500 112850 1.74
Natural mulching 80 0.93 225 85000 165000 2.94

Port Blair

Tank cum well system of irrigation is best suitable for the
farmers as the tanks are situated in higher slopes and well
is located in downbhill within the recharge zone of the tank
on the valley areas. The harvested seepage water from the
tank is stored in the well and subsequently pumped out and
irrigated the vegetable
crops like brinjal,
okra and bitter gourds
during the dry spells.
Small irrigation tanks
are constructed in
the recharge zones of
the area and seepage
water is harvested and
used for providing
supplemental irrigation to the summer crops. Irrigation is
allowed from the tank till March and then the well water
is used for irrigation. Total of about 8.0 ha area brought
under vegetable cultivation in summer which was only

about 1.0 ha before adoption. An average B: C of 3.5
was obtained by adopting the practice of Tank cum well
system of irrigation in the project area.

BBFs  (Broad
bed and furrow
system) of size
33 m X 30 m
are constructed
to bring the
unutilized lands
to cultivation.
The  brackish
water and fresh water submerged land has brought to
cultivation by modifying the land to BBFs. The broad
beds of width 5m are utilised for cultivation of vegetables
and the furrows of depth 1m are utilised for rearing of
fishes like singhi, magur, annabus species and cultivation
of deep water rice. Most of the BBFs are constructed in
collaboration with the NAIP project of CIARI. Inputs
are being supplied through the project include seedlings
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(tomato, brinjal, chilli) for the beds and fish fingerlings and 3 nos. of tanks in Badmas pahad) has been carried
(grass carp) for the furrows and seeds (maize, black gram, out during April-May 2014 and another 2 nos. of tanks
ladies finger, fodder cowpea, agathi) for the bed. situated in Badmas pahar during March 2015. Desilting
activity increases the volumetric capacities of desilted

Desilting of 5 nos. of tanks (2 nos. of tanks in Port Mout - ;
tanks by 15-20% over the original silted tanks.

No. of Economics of demonstration (Rs/ha)
Technology demonstrated £ . Area (ha)/Unit
armers
Gross Cost  Net Return BCR
Tank cum well irrigation system 9 8.933 890300 813080 3.4
Construction of new dug out ponds 6 0.0297 420200 43000 2.34
Renovation of pond for fish production and 1 0.08 ) : :
irrigation '
New water harvesting structure in the rice 6 1.24 : : :
field (Rice cum fish , Three tier system ) ’
Renovation of old water harvesting
1 0.08 - - -
structure
Creation of new water harvesting structures 6 1.24 : : :
through convergence from NAIP Project ’
Desilting of dug out ponds 14 0.966 85440 - -
Broad Bed Furrow 7 1.254 176060 16300 3.23

Total 51 14.12




Conservation Tillage
Sonepur

Due to zero tillage practice there is less disturbance of soil
microbes , so it results in higher yield and good quality
produce. Fuel consumption is also minimized as there is zero
tillage so cost of cultivation is reduced. Due to use of power
tiller soil pulverization is more resulting in more yield.

Experiences of NICRA-TDG

Sowing of rice with ZTD machine 15 5

Sowing of rice with power tiller

32.4 22800 19320 1.84
2280 19200 15316 1.84

Coochbehar

19.19 % increase in grain yield. Saving of 20 lit. of diesel
per ha towards land preparation and irrigation. Saving
of 30 mandays per ha towards entire growing season
of wheat. Saving of Rs. 7500 per ha towards mandays
requirement and Rs. 1200 per ha towards fuel consumption
during land preparation. Yield increment 17.50%. Saving
=] in irrigation water 24.91%.

ir| Saving of 20 L. of diesel per

! ha towards land preparation
and irrigation. Saving of
30 mandays per ha towards
§ entire growing season of
rice. Saving of Rs. 7500 per
ha towards mandays requirement and Rs. 1200 per ha
towards fuel consumption during land preparation. Yield
increment 17.50%. Saving in irrigation water 24.91%.

Saving of 20 L. of diesel per ha towards land preparation
and irrigation. Saving of 30 mandays per ha towards
entire growing season of rice. Saving of Rs. 7500 per ha
towards mandays requirement & Rs. 1200 per ha towards
fuel consumption during
land preparation. The
technology has resulted f
in about 28% increase in
grain yield, saving of cost
in the tune of Rs. 6500.00
towards lands preparation
and irrigation. 14.28 % increase in grain yield. Saving
of 20 L. of diesel per ha towards land preparation and
irrigation. Saving of 30 mandays per ha towards entire
growing season of rice. Saving of Rs. 7500 per ha towards
mandays requirement and Rs. 1200 per ha towards fuel
consumption during land preparation.

Sowing of wheat with ZTD machine 313
Sowing of Rice with ZTD machine 15
Sowing of lentil with ZTD machine 46

Sowing of Maize with ZTD

53.55 29.5 26250 23900
2.4 39.2 25330 25630 2.01
7.4 10.10 15250 30200 2.98
32380 39120

Malda

Sowing of wheat with ZTD machine 36.20% yield increase
with BC ratio of 1.98 over traditional practice (BC ratio of
1.13) i.e the sowing of wheat with ZTD machine is much

better than the traditional practice. Sowing of lentil with
ZTD machine 40 % yield increase with BC ratio of 4.74%
over traditional practice (BC ratio 1.34) which indicate
that the ZTD sowing better result.
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Sowing of
wheat with
ZTD machine
Sowing of

lentil with 20 3
ZTD machine

305 41.16 43 52200 25700 1.98

13.25 17250 81900 4.74

Artificial Ground Water Recharge
Ganjam I

By raising farm bund height to 10 inches the soil and
= moisture conservation
increased. Soil erosion
was also decreased during
heavy rainfall and nutrient
loss of soil was also
reduced. Yield of Rice was
also increased by 10 %.

1.90

Field bunding

for rice(raising

of farm bund 32 09
height to 10

inch)

Kalahandi

38.1 34000 30770

Raising farm bund of rice fields height upto 2.5 ft and width
of 9 inch the soil and moisture
conservation increased
significantly. Soil erosion was
also decreased during heavy
| rainfall and nutrient loss of soil
was also reduced. Yield of Rice
was also increased by 12 %.

D

Water
management
through
bunding of
rice fields (2.5
ft height and
width 9 inch
width )

Kendrapara

22 3.6 28 24500 38250 @ 1.56

Ground water recharge through SRI by sub-soiler
demonstrated in = 32
farmers field covering
an area of 8.4 ha.
Conservation of  soil
and moisture have been
significantly  increased.
And also increase in yield

of rice was observed by 10 %.

Ground water
recharge through 32
SRI by sub-soiler

Sonepur

109200 54800 2.0

Farm bund of rice fields was rasied by 2.5 ft in height
and width of 9 inch the conservation of soil and moisture
increased significantly. Soil erosion was also decreased
during heavy rainfall and nutrient loss of soil was also
reduced. Yield of Rice was also increased by 12 %.

Water
management
through bunding
of rice fields 06
(2.5 fit height
and width 9 inch
width )

2.5 347 15300 26340 2.72




Coochbehar

Making bunds in the rice field helps in ground water
recharge as well as reduces
the nutrient out flow from
the field. The technology
has been widely accepted
by farmers. More than
332 farmers of the village
are now making bunds of
about 2 ft height.

‘Water
management
through
bunding of
rice fields (2.5
fit height and
width 9 inch
width )

.~ Total 40 108
Malda

40 10.8 41.20 26450 27110 2.02

Water saving technology through SRI 41.25% yield
increase with BC ratio of 2.29 over traditional practice
ie the cultivation
of rice through SRI 3
technique is better than -

the traditional method
of transplanting.
DSR  (var.MTU-7029):
cultivation of rice
through DSR method
using drum seeder
recorded 39.57 % yield
increase with BC ratio
of 1.12 over traditional practice i.e the cultivation of rice
through traditional method of transplanting.
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Field bunding

42.5 49500 8250 1.2
for rice
Ground
water recharge
through SRI 115 155 61.02 73224 41250 2.29

by sub-soiler

Water saving irrigation method
Kendrapara

Now lift irrigation is very essential to take the second crop
in Rabi season and also provide live saving irrigation to
the crop during the long dry spell. In NICRA and NICRA
nearby villages the s ind
framers are  now
adopting this process an
also they have formed
panipanchyat for
smooth management
of water among the
farmers at the time of
need. Now in NICRA
villages panipanchyat formed and more than 60 farmers
88 ha. area are under irrigation.

Trrigation
system (micro
lift Trrigation
system) for rice

28 540 46.8 65520 22720 1.53

Mulching
in brinjal 12 2.5
(Polymulching)

Sonepur

320 88000 104000 2.18

Saving of water through bund planting of Arhar and
use of sprinkler in green gram . Water holding capacity
and quality of produce is increased through use of
vermicompost .



Experiences of NIGRA-TDC

Vermi-
compost from 25 1250/ 4250/
woigmadase | 0 |aee | 7Y | e | mae | 5F
‘wastes

Production of
pigeon pea (var. 30
PRG-158) on farm
bund

Sprinkler
irrigation in green
gram (Var. HUM-
16 TARM-I)

20 154 29800 47200 2.58

14400 21100 2.46

20 10 7.1

Coochbehar

Out of 96 farmers in whose field demonstrations 39 farmers
are applying bio-fertilizer by their own. Use of organic
manure was increased

in the tune of 141 ton. I‘i“i"

Improvement in quality I‘l!“'ﬂ
of organic manure. =
Increase in motivation
for production and use
of vermin-compost
among other farmers.
Now patlakhawa
GP is promoting the
technology under
MGNREGS scheme. Saving of 10.10 ha-cm irrigation
water (30.5 %). Reduction in cost of irrigation by Rs.
2,610 . 30.72 % increase in WUE. Fuel savings 43.50 L
diesel/ha. Saving of 10.10 ha-cm irrigation water (30.5
%). Reduction in cost of irrigation by Rs. 2,610 . 30.72 %
increase in WUE. Fuel savings 43.50 lit. diesel/ha.

0]

Application of
biofertilizer in
rice (var. MTU
7029)

Vermi-
compost from
biodegradable

wastes

BBF in Brinjal 38

BBF in
cucumber (Var. 32
Malini)

Malda

96 16.2 44.1 26450 30880 2.17

83 24 7.5 2100 4500 2.14

4.2 301 120000 150900 2.25

3.30 310 114000 134000 2.17

Farmers adopted vermin composting from the bio-
degradable wastes and used it in their crop fields,
particularly in vegetables. Using vermin compost, it was
recorded net return
of Rs. 32375 with BC
ratio of 2.87, which is
more beneficial than
the existing method
of nutrient application

through chemical
fertilizer and cow
dung.

17250 32375

Vermi-
compost from
biodegradable

wastes

8.7 8.62 2.87

Other Demonstration

Ganjam I

Soil test based fertilizer application decreased cost of
purchase, improved soil health, increased Rice yield by
07 %. The acidity of soil decreased and pH increased due
to less application of Nitrogenous fertilizer.




Economics of

demonstration
Technology No. of Area Output (Rs./ha)
demonstrated farmers (ha) (q/ha)
Gross Net BCR
Cost Return
Soil test based
nutrient appli- 126 42 38.8 34000 31960 1.94
cation
Cleaning and- Ri
renovationof 52 02 .o 33000 30920 1.94
yield-37.6
old farm pond
Renovation
of old water 06 Brinial
harvesting 06 > DHWAL 104000 112000 2.08
unit yield-216
structure
(Well)
Total 186 44796
unit

Kalahandi

2 old community ponds were cleaned and renovated.
Farmers were
benefitted from it by
releasing fingerlings
into the pond. The
water was  also
used for irrigating
the vegetable
fields. Papaya and
Moringa trees
planted on the
periphery of the ponds for fencing also produced a good
harvest.

Economics of

demonstration
Technology No.of Area Output (Rs./ha)
demonstrated farmers (ha) (q/ha)
Gross  Net BCR
Cost Return

Cleaning and

renovation of 45 2.2 11fish 250000 600000 2.4
old farm pond
Total 45 2.2

41
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Kendrapara

Green gram cultivation in residual moisture demonstration
conducted successfully in the NICRA villages particularly
in the catchment area of water bodies renovated/
created under NICRA
programme. Similarly | %
cultivation of bitter gourd |
in poly grow bag also [§
adopted by more than 42 [&&
farmers in NICRA and | 4

Straw mulching in tomato, [#&
and high yielding varieties
of ground nut and cow pea also cultivating by the farmers.

Economics of
Technology No. of Area Output demonstration (Rs./ha)
demonstrated farmers (ha) (q/ha) Net BOR

Return

Gross
Cost

Demonstration

of heat tolerant

tomato variety
Chranjivi

20 22.0 310 - - -

Green gram
cultivation
in residual 73
moisture IPM
2-14

Cultivation of
bitter gourdin 24 4.5 78
Grow bag

434 6.9 = - =

Damaged - -

Demonstration
on Improved
Groundnut var.
smruti

25 8.4 24.10 - - -

Demonstration
on HYV
COW pea

KashiKanchan

Tomato under
straw mulching

Total

22 4.2 140 - - -

328 - - -

173  83.9

Sonepur

In-situ vermicomposting in orchards, soil test based nutri-
ent application, cleaning and renovation of old farm pond
and renovation of old water harvesting structure (Well)
were demonstrated in 93 ha area covering 365 numbers
of farmers. In-situ vermicomposting in orchards was the
promising demonstration through which net return of Rs.
63750/- was obtained with B:C ratio of 4.4.
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Technology demonstrated No. of farmers
In-situ vermicomposting in orchards 45
Soil test based nutrient application 150
Cleaning & renovation of old farm pond 160
Renovation of old water harvesting 10
structure (Well)
Total 365

Coochbehar

Soil testing of a particular field before application of
fertilizers has reduced the application as well as cost of
procurement of fertilizers and also reduced the harmful
effects of heavy use chemical fertilizers than the required
amount. Renovating the old farm pods has increased
the water holding capacity of the ponds thus increasing
area under irrigation. Total area under cultivation during
boro season has been increased by 25.9 ha and thereby
increasing the cropping intensity from 183% to 190%.The
yield increase recorded in case of potato may be due to
timely irrigation; where as in case of wheat yield increase
was due to higher number of irrigation. During short dry
spell in kharif season, critical irrigation was given in an
area of 34.10 ha.
Encouraged
Alley cropping
and introducing
different N
fixing trees
and those trees
from which bio
pesticides can be
prepared.  Soil
testing of a particular field before application of fertilizers
has reduced the application as well as cost of procurement
of fertilizers and also reduced the harmful effects of
heavy use chemical fertilizers than the required amount.
Bio pesticides use has led the farmers of the village to be
interested and is training themselves for preparing Bio
pesticides in their own villages.

Area (ha)

®

Output (q/  Economics of demonstration (Rs./ha)

ha)
Gross Cost Net Return BCR

45 nos. 60 18750 63750 44
30 - - - -

8 . . . .

10

93

Economics of

demonstration
Technology No. of

demonstrated farmers

Area Output

(Rs./ha)
(ha)  (a/ha) Gross Net

Cost Return LEEL

Soil test
based nutrient
application

364 59 - - - -

Cleaning &
renovation of
old farm pond

33 7.05 - - - -

Planting
forest trees for
biodiversity,
forestation

37 3.6 - - - -

Soil test
based nutrient
application
FYM/
inorganic
fertilizer)
Bio pesticides
in tomato

Total

364 59 - - -- -

14 2 - - - -

812  130.65

S 24 Pgs (Nimpith)

Soil health management: Indiscriminate use of chemical
fertilizers is posing added threat to agriculture by affecting
the soil fertility adversely and increasing the cost of
production. Injudicious use of nitrogenous fertilizers also
contributes to the greenhouse gas production. To minimize
the use of chemical fertilizers, soil test based fertilizer
recommendation approach was taken up. Pusa Soil Test
and Fertilizer Recommendation Kit (Model: WST-001)
and MridaParikshak has been procured. 312 soil samples
have been tested and the recommendations were intimated
to the respective farmers through soil health.

Community afforestation with mangroves : One of the
major interventions taken up was creation of awareness
among the community about the benefits of having




mangrove vegetation along the river embankment which
could absorb the brunt of cyclonic storms and high
tides thereby sparing the village from mass destruction.
To replenish the diminishing mangroves in their locality
along the river bank,
initially, a group of
young people took
interest and started a
mangrove nursery with
seeds of “sundari”,
Heritierafoames
distributed from
the project fund.
Thereafter, more and more villagers came forward
andstarted collecting seeds of various mangrove plants
like Rhizophora spp., Bruguiera spp., Ceriops spp., Avicennia
spp., Sonneratia spp., Nypafruticans., Xylocarpusspp, Aegiceras
sp. Excoecaria sp., etc., from the adjacent river and started
a community nursery. When the plants grew to a height
of 1.5 to 2.0 feet
within a period of | B
3-4 months, they
were  transplanted,
on a community
basis, along the
river bed. Within a
span of almost 2%
years of the project,
approximately 20,000 mangrove plants were transplanted
which is slowly expanding the green belt along the coastal
border of the village. Bongheri village has a coastline of
4.5 km and has two other villages, Kaikhali and Garankati
on either side. The mangrove cover has already extended
upto a length of nearly 1.5 km within 2” years and at this
rate it should be able to provide the much needed natural
barrier to the village within another 5 year.

Economics of

Technology  No.of Area Output demonstration (Rs./ha)
demonstrated farmers (ha) (q9/ha) Gross  Net

Cost Return S
Soil test
based nutrient 181  73.50 - - - -
application
Total 187 73.50
Malda
43.08% yield increased with BC ratio of 3.99%  with

effective utilization of soil moisture through seed
production of blackgram after flood in NICRA adopted
villages.

®
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Cleaning and renovation of old farm pond :
renovation of existing v
canal in NICRA
adopted village, crop
production is increased
due to availability
of water during dry
season.

Economics of
demonstration
(Rs./ha)

Technology
demonstrated farmers

No. of Area Output

(ha) (a/ha) Gross

Net
Cost JEI

Return
Effective
utilization
moisture
through seed
production
of blackgram
after flood

Cleaning &
renovation of 32
old farm pond

Total

1320 200 13.65 16825 50153 3.99

0.4/

. 38.9 205000 389000 1.89
unit

1352 200 ha/ 0.4 unit

Port Blair

Rice transplanter has been successfully demonstrated and
operated in 0.03 ha of land where 15 days old seedlings

rice  (Swarna) is
transplanted by
the machine.

Farm women are
more involved in
the operation and
maintenance training
was  subsequently

imparted.
results showed that
the total time taken
for transplanting
by transplanter
was reduced by 95
percent but the nos.
of missing plants
by mechanical
transplanting is
increased from 0 to 6 when compared with manual
transplanting methods. The yield with the BCR 1.3 was at
par with the yield data of the line sowing plots.

i
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Economics of
No. of Area Output demonstration (Rs./ha)
(q/ha) Gross Net

Cost Return SR

Technology
demonstrated farmers (ha)

Small irriga-

tion tanks in

the recharge

zone

Farm

mechananiza-

tion in rice
transplanting
Renovation

of old water
harvesting 1
structure

(farm pond)

Cost effective

poly house 04

02 0.2 - 10000 29500 3.9

1 0.03 - 29170 8850 1.3

0.08 - - - -

0.02 98060

2014-2015

04 0.02 98060

2015-2016

Total 12 0.35 - - = -

Rain Water Harvesting Structures Developed
Ganjam I

In drought prone area most crops yield decreased due
to unavailability of critical irrigation. Also due to delay
in monsoon the sowing and transplanting is delayed
which increases pest,
disease incidence and
decreases yield. To cope
up with the problem
KVK has conducted a
group meeting in the
village and constructed
a check dam with the

: - help of villagers in the
old seasonal canal having area-100m X 20m X 3m which
increased irrigation areaby 14 ha. and sowing,transplanting
could be done in right time. By utilizing check dam water
the yield of rice increased by 5-6%., cropping intensity
also increased by
12-14 % by sowing
onion, sunflower,
greengram in check
dam area. By farm
pond  renovation
the cropping
intensity increased

1l (44]

by 3-4 % and also sup[plied life saving irrigation to crops.
By renovation of well farmers could provide irrigation to
vegetable crops.

Protective Increase in

RWH No Storage No. of irrigation cropping
structures *  capacity farmers potential intensity
(ha) (%)
Farm pond 03 40000m® 52 24 7
Checkdam 01 6000m’* 165 54 18
Well 06 06 units 06 02 1
]
Total 10 460001.11 /06
units
Jharsuguda
Desilting of water harvesting structure was done by Pani
Panchayat  of the
village sponsored by
watershed department
on request of KVK|
Jharsuguda. Around
55 farmers are
benefited who are
taking  more crop

in rabi and summer
season . Due to this the storage capacity of WHS has
increased from which the cropping season can also be
increased.

Storase Protective Inc;;ase
RWH No. capa cf No. of irrigation croppin
structures . pacity farmers potential Pping
(cum) (ha) intensity
(%)
Desilting -, 58800 55 36 ha 135
pond
Total 4 28800
Kalahandi

The adopted village has scarcity of water as a result
the farmers cannot grow cereals and other vegetables
commercially. Therefore, 19 deep open wells were dug and
2 community farm ponds were renovated for harvesting
the rain water and using ground water. It helped the
villagers in a very positive way as they are able to grow
vegetables commercially round the year utilising water
from the wells.




Storage Protective Inc.rease
RWH No. ca acig No. of irrigation croppin
structures . pacity farmers potential . PPIng

(gallon) (ha) intensity

(%)

Well 19 180 37 2.5 25
Pond 2 2000 45 5.5 35
e 2000 45 5.5 35
Renovation
Total 23 4180

Kendrapara

The construction and renovation of water bodies provide
live saving irrigation to the crops and increase the cropping
intensity as well as yield of crop. The jute retting ditches
developed under
e i, gy - the NICRA
programme, Now
adopted by more
than 18 farmer
of nearby villages
of NICRA
adopted villages.
Borabandhan
under NICRA programme is a new concept to farmers
for repair of embankment of water harvesting structure,
pond and check dams during heavy rain. This technology
is low cost technology and does not require more skill and
prepared in very short =
period of time. This
method is now adopted
by most of the farmersto |
repair their waterbodies
embankment and |
increase  the  water |
holding capacity Lo
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of water bodies. Some farmers are also increase their
water bodies pondage area by utilized the borabandhan
technology and doing pisciculture activities in the seasonal
ponds. Now more than 24 farmers of NICRA and nearby
village farmers are adopting this process at the time of
need.

Storage Protective Increase in
RWH No. ca acigty No. of irrigation cropping
structures . ((I:)um) farmers potential intensity

(ha) (%)

Desiltation of
TS 14400 16 4.0 170
harvesting
structures
Newly Check
dam for water 2 16575 12 4.8 175
harvesting
Renovation of 1 850 6 20 170
Pond
Bora bandh
(Temporary 2 1020 12 3.0 168
check dam)
Defunct pond 1 750 6 1.2 166
Jalkund 1 550 5 0.8 160
Small ditches 5 54, 4 0.6 180
for jute retting
Renovated
defunct water 2 1880 28 5.8 185
bodies
Total 15 36405
Sonepur

Repair and renovation of water harvesting structure scope
has been increased for farming and pisciculture. People
are being engaged in year round farming activities.




RWH structures

Farm pond

Checkdam

Well

Pond

Desiliting drainage channel

Repaired well

Landshaping and rain water harvesting
structure

Renovated defunct water bodies

Pond Renovation

Total

Coochbehar

10

73

101
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Storage

capacity
(cum)

6000

60
45000

199
225

9000

30000

90484

Renovating the old farm pods has increased the water
holding capacity of the ponds thus increasing area under
irrigation. Total area under cultivation during boro season

has been increased
by 259 ha and
thereby increasing

the cropping
intensity from
183% to 190%.

The yield increase
recorded in case of
potato may be due

to timely irrigation;
where as in case

of wheat yield increase was due to higher number of
irrigation. During short dry spell in kharif season, critical
irrigation was given in an area of 34.10 ha.

structures ’ pacity farmers
(cum)

Pond 33 139190 33

Total 33 139190

Malda

Protective

irrigation

potential
(ha)

400

Increase in
cropping
intensity

(%)

50

Before introduction of NICRA Project, these ponds are
mainly used for irrigation and jute retting purposes. After

ic

No. of Protective irrigation  Increase in cropping
farmers potential (ha) intensity (%)
105 2.5 12
34 3.0 8.5
18 4.5 10.5
99 25 11
4 15 5.0
16 3.5 11
22 2.0 9.0
10 5.0 12.5
42 3.0 10.5

introduction of NICRA Project, these areas are also used
for fish production and the fish production is increased to
189% in terms of economic return.Early sowing of rabi
crops  particularly
pulses.  Increased
income by growing
2nd crop from
RS. 73250/- to
Rs.  112850/-

Increased cropping
intensity from 145%

to 200% created 260
additional mandays.
Storage LT e Increase in
RWH No. ca acf No. of irrigation croppin
structures ' paclty ¢ mers potential . Ly %
(cum) intensity (%)
(ha)
Pond 05 2800 450 15 ha 189
Canal 01 50000 850 150 ha 200
Pond 4, 13na 450 15 ha 189
Renovation
Total 6.4 52800 cum/ 1.3 ha

S 24 Pgs (Nimpith)
Land shaping and rainwater harvesting

Most of the cultivable area of the project village is low
lying and flood prone. During Kharif season,these low
lands are only suitable for indigenous flood tolerant rice




varieties that are also long duration and low yielding. The
occasional and uncontrolled flooding also reduces the
scope of fishery. During post-kharif, scarcity of irrigation
water, forces the farmers to leave the lands remain fallow.
Due to declining trend in total precipitation and its erratic

nature, there is always a scarcity of quality irrigation water
during and after the kharif season.

This intervention was taken up for provision of freshwater
for multiple cropping including vegetable cultivation in
rabi season and pisciculture round the year.

Land shaping is an effective agro-technology which helps
to harvest rainwater and utilization of that water for
cultivation of vegetable crops in the same field after kharif
rice.

In this technology, 1/5th portion of the flat low land is
dug up to make a pond upto 8-9 feet depth. The excavated
earth is utilized for raising the rest of the low land upto a
1.5 feet height. The land embankment around the entire
land is strengthened to 3 feet height and 5 feet wide. With
the rest of the soil, a 5-feet wide and 4-feet high pond
embankment is created.

Here the low yielding traditional deep water rice varieties
in the kharif season are replaced by short duration HYV
rice and vegetables are introduced in the same land in rabi
season. Both the widened pond embankment and the land
embankment are used for vegetable cultivation throughout

Experiences of NICRA-TDG

the year. At the same time, pisciculture with duck rearing
is taken up in the pond.

Traditionally, only local, long duration variety of rice used
to be grown in the low-lying land during kharif season.
Second crop was not possible during rabi-summer season
due to the late release of land as well as for scarcity of
irrigation water.

I ..' LT s T \_

\f'fw f‘!‘* i

A farmer could earn a meager sum of Rs. 6500.00 from
a 0.266 ha of land. After intervention with land shaping,
traditional variety of rice is now replaced by HYV rice
during kharif season. The crop is harvested earlier.

In rabi-summer season, with the help of rain water so
harvested in the dugout pond, the raised land is used
for vegetable and oil seed cultivation. Pond and land
embankment, are also used for year round vegetable
cultivation.

At the same time, pisciculture with duck rearing in the
pond is also practiced. Average net income from a 0.266
ha land is now about Rs. 37035.00.

It was observed that previously at least 1 female member
per family use to migrate to nearby towns. These
womenfolk could now get engaged in their own farm in
various agricultural activities, besides leisure hour.
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Renovation of defunct water bodies

Most of the ponds in the project area were found to be in
derelict and defunct condition. With their reduced storage
capacity, broken bunds and defunct inlet and outlet, they
offered little assurance for irrigation to grow vegetables
and pursue fish culture profitably. Such ponds could hardly
support fishery as they could not hold enough water for
more than 7-8 months.

These derelict ponds were re-excavated and renovated
upto a depth of 3ft. more over the existing average depth
of 5ft. Proper embankment, inlets and outlets were also
made. A portion of the silt was used to spread over the
adjoining low lying agricultural field.

As a result of desiltation, water storage capacity of the
ponds increased and the fresh rainwater harvested in these
ponds ensured irrigation to the vegetables during rabi
season. Option of fishery became more profitable as water
storage increased to almost 11 months.

The defunct water bodies which could not promise much
to the farmers, ensured sufficient rainwater harvesting
following their renovation, giving the farmers multiple
options of fish culture as well as vegetable cultivation.

Previous data reveals that before renovation, the average
production of fish from a 0.13 ha. pond was a paltry
0.5qt whereas after renovation fish production increased
to an average 2.8 qt. The pond embankment could also
be used for growing vegetables like brinjal, okra, tomato,

chilli, bitter gourd, bottle gourd efc. providing an average
production of 5.5 qt.

Rejuvenation of canal

A canal passing through the project village was severely
inundated with brackish water during the super cyclone
“Aila” in 2009 and silted up. The 4 km long canal was de-
silted and renovated by the villagers.

During rainy season, approximately 3600 acre-inch of rain
water was harvested and effectively used for irrigation. 500
farm families were benefited through additional coverage
of 100 acre under sunflower, 50 acre under chilli and 50
acre under other vegetables.

Around 9000 person-days worth earthwork and 6000
person-days worth farm-labour work was generated
through this intervention. This in turn helped to check
migration of 15000 person-days of labour, outside the
project area.

Thus, localized employment generation in off season
helped to save consumption of non-renewable energy
through transportation. Considering a 40 min walking
(104 Kcal), 40 min cycling (240 Kcal) and 4 hr train/bus
traveling per day (1392 Kcal), a total of 1736 Kcal of energy
is lost per person, in case of daily migration. (Source:
“Dietary Guidance for Indians”, a manual by NIN,
ICMR, 2011). Through this activity of canal renovation,
a total of 2.6 crore Kcal of physical energy could be saved
directly and indirectly. The same non-productive energy
was effectively utilized locally for employment generation
and crop production.
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Landshaping and rain water

harvesting structure S c= 2
Renovation of defunct water bodies 35 107778 35 4.66 167
Rejuvenation of 4 Km long canal 365760
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Climate resilient crop cultivars
Drought tolerant varieties

Ganjam I

The Village Chopara is drought prone and experiences
moisture stress at maturity stage of Rice which decreases
yield. By growing Drought tolerant rice var. Sahbhagi
dhan (105 days)
in upland the
yield increased
by 20 %. It also
could withstand
moisture stress for
15 days. Due to
short duration it

Module II: Crop Production

is harvested before dry spell which occurred in Last week
of September.

Pigeonpea are grown in upland and var. are mostly > 180
days, so there is moisture stress in flowering period which
decreases yield. By growing medium duration Pigeon
pea var. PRG-176 (150 days) it was earlier, could moisture
stress for 20 days and yield also increased by 30 %.

By growing short duration high yielding var. of Blackgram
PU-31 (65 days) the yield increased by 27 % and there is no
YMV incidence.

Groundnut var. Devi is a high yielding var. and it can
tolerate moisture stress for 10 days. It requires less 02 nos.
of irrigation as compared to local var. By growing Devi in
rabi season the yield increased by 21 %.

No. of Area Yield(q/ha) Economics of demonstration (Rs./ha)

Technology demonstrated farmers (ha) Demo Local % increase Gross Cost  Net Return BCR
Rice (Sahbhagi dhan) 145 58 22.3 18.6 20 22000 15910 1.72
Pigeon pea (PRG-176) 43 17 10.8 8.3 30 35000 40600 2.16
Short duration Rice (Naveen) 40 15 36.2 32.6 9.8 29000 32540 2.12
Short duration Blackgram (PU-31) 130 45 5.6 44 27.2 15600 12400 1.79
Drought tolerant Groundnut (Devi) 24 06 21.40 17.60 21.5 42700 42900 2.0

Total 382 141
Jharsuguda availability of suitable variety for moisture stress area.

Keeping the rain water availabilities in the center,

After introduction of such moisture stress tolerant rice
variety Sahabhagi Dhan, maximum farmers are now utilized

short duration drought tolerant crop varieties like Rice their upland "
greengram were demonstrated in 48 ha area involving followed by maize
: - 185 farmers in cultivation in

R ICR T S R NICRA village. The
- extent of area under
respective

the wupland was
not utilized by the
farmers due to non-

Crop crop greengram
varieties ranges from  var. TARM-1,
20-55%. Previously OBGG-52 was

some area. Also
the short duration

cultivated in Rabi after rice was harvested in upland
medium land which require less water for production.

Yield(q/ha Economics of demonstration (Rs./ha
Technology demonstrated ACHCS i (a/ha) % increase (Rs./ha)
farmers (ha)

Demo  Local Gross Cost ~ Net Return BCR
Rice (Sahbhagi Dhan) 143 34 32.0 25.0 28.00 18300 20100 2.09
Greengram var. TARM-1 32 10 7.5 6.7 11.94 25520 15455 1.60
Greengram var. OBGG-52 10 4 7.6 5.5 38.10 14510 23490 2.60

Total 185 48

1l (50
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Kalahandi

As the adopted village has water stress condition, so the farmers need to grow drought tolerant rice varieties to overcome
this condition. Sahbhagi is one of those varieties and the farmers adopted this variety which gave good yield as compared
to other rice varieties.

&lgzbhagi) 22400 36000 1.6

profit. Under NICRA programme we have demonstrated
Yam (Orissa elite, Shreenidhi) and EFY ( Gajendra ) as
crop diversification and also high returns even in drought
condition. Now farmers are taking interest and more than
32 farmers are cultivating these tuber crops in 4 ha area.

Kendrapara

The rice variety sahabhagidhan is a short duration drought
tolerant variety and stands even in long dry spell 15-20
days successfully , now more than 32 farmers are growing
sahabhagidhan successfully in 38 ha. of land. Similarly
in drought condition Yam and EFY is grow with high

Yam cultivation 46 26 214000 154000 1.71
EFY cultivation 10 2.8 410 368 11.41 402000 213000 1.53
Rice (Sahabhagidhan) 26 34 30 30400 17200 1.56

Coochbehar % of maize cultivated area has been under the var. in the
village. Inspite of promising result the variety could not be
32% increase in yield over traditional variety MTU-7029. popularized due to unavailability of seed.
Average net return increase in the tune of Rs. 12490 per
ha. Out total cultivated area of the village nearly 30-35%
falls under low to low-medium category of which nearly
50% area under aman rice cultivated area is covered by the
variety. The var. DKC 9081 has a yield increment of 10.09
% over other varieties used by farmers. Interestingly area
under maize cultivation is progressively increasing since
inception of NICRA activities. At present more than 60
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42.40 32.10 32.08 26450 28670 2.08
66.5 60.40 10.09 32380 39120 2.05
30.6

Tolerant Varieties to submergence (SS-1) 26.25
Maize (var. DKC 9081) 45 7.79
Wheat (DBW-39)

Port Blair

Short duration rice varieties of MLT 10 were introduced
in late onset of monsoon season to take advantage of
the existing water
resources available
during the season
and early cultivation
of vegetable crops
during Rabi season.
MLT 10 gave grain
yield of 3.6 t/ ha as
compared to local
check.

Drought tolerant Sakbhagi dhan is more suitable for upland
condition as well as second crop in Andaman & Nicobar
Islands which provides new hope to the farmers in
drought prone areas. The higher productive tillers of 278/
m?obtained with sakbhagi dhan were significantly superior
to that of control (232 productive tillers/m?). Panicle
length (22.5 cm), numbers of grains/ panicle (192) were
registered higher in drought tolerant rice. Higher grain
(4570 kg/ha) was recorded with sahbhagi dhan followed by
farmers variety which led to 18.7 % higher yield than other
Higher |G Sl A,

gross return (Rs.
45700/ ha) and
net return (Rs.
20950/ha)  with
B: C ratio of 1.85.
Performance  of
sahbhagi dhan is
more acceptability by the farmers.

cultivar.

Sahbhagi dhan was recorded the maximum number of 363
productive tillers/ m? obtained with sahbhagi dhan was
significantly superior to that of control (254 productive

o2

tillers/m?). Panicle length (24.9 cm), numbers of grains/
panicle (225) were registered higher in drought tolerant
rice. Higher grain (5428 kg/ha) was recorded with sahbhagi
dhan followed by farmers variety which led to 30.8 %
higher yield than other cultivar. Higher gross return (Rs.
54280/ ha) and net return (Rs. 27430/ ha) with B: C ratio
of 2.02.

Drought tolerant Naveen dhan was demonstrated in
drought prone area in one farmer field in an area of 0.1
ha during the rainy season, 2014. The results revealed
that significantly higher number of 284 productive tillers/
m? produced by Naveen compared to local check. Naveen
recorded more grain yield of 3280 kg/ha which was
27.6 % higher yield as compared to local check. Even
though, Naveen dhan faced moisture stress (48.6% deficit
rainfall) during early stage of crop growth. 46.7 % higher
rainfall was received as compared to Normal rainfall
during October, 2014. Naveen dhan gave highest net return
and B:C ratio (Rs. 11300/- and 1.55) while Swarna was
least profitable (Rs.4200/- and 1.20).

KVK demonstrated yellow mosaic virus
blackgram variety ‘
(VNB (Bg - 6)
in five farmers
field in an area
of 0.4 ha per
farmer. Blackgram

resistant

seed  hardening
with 100 ppm
ZnSO, increased

germination percentage of 29.5 % as compared to
untreated seeds in per sqm which also induces better root
development which enables absorption of more moisture.
Seed hardening develop a more extensive system, thus
enabling them to survive better under drought conditions.
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Flood tolerant varieties

S 24 Pgs (Nimpith)

This intervention was taken to help in maintaining
production in case of water logging following heavy rain.
In spite of 12-14 days water logging condition, following
heavy rainfall during the month of July-August, the crop
still remained in field. The average productivity of this
variety was found to be 65% more than traditional ones
under similar stressful condition.




Experiences of NIGRA-TDC

Malda

Introduction of Flood tolerant Variety of Rice Swanra
Sub-1 at flood prone areas of NICRA village Malda covers
around 4.7% of the total area of the state and is home
to 4.1% of the total state population. Agriculture is the
main source of income of the people of the district which
is the distributing center for rice and other cereals. Rice
is grown in all the
three physiographic
regions viz. Tal,
Diara and Barind.
As on 2012-13, the
total rice production
consisted of 6, 32,
807.6 MT which is
far more that other
staple food grains
and vegetables.
One of the major
challenges is ensuring food security of the population. The
production and productivity of major crops (mainly rice)
has to be increased so as to meet the increased demand.
But due to flood situation during kharif season, most of
the farmers of NICRA village did not cultivate rice during
this period due to damage of rice crop because of water

stagnation for more than a week. Keeping this problem
in mind, this Flood tolerant Variety of Rice Swanra
Sub-1was introduced in these flood prone areas of NICRA
village so as to meet up the demand of these areas as well
as the district regarding this particular staple food.This
Variety was introduced in Diara region of Old Alluvial
zone (Malda), West Bengal. This is a Variety of 140-145
days and cultivated in 10 ha area of these particular areas.
It was sown on 1% week of July, 2017 and it can withstand
up to 10-15 days of water stagnation during 2° week of
August-mid of August, 2017 in these flood affected areas.
It was harvested during mid of November, 2017. The
production of this
Variety during this
flood situation was
5-5.6 ton/ha. This
technology  was
initially  adopted
by 20 farmers
in Deherutola
and  Brojolaltola
villages of NICRA
village and now it
has good impact [
among the farming community of other Vﬂlages viz.
Jayramtola, Mahanandatola etc.

41.60

Swarna Sub - 1

Coochbehar

Thirty two increase in yield over traditional Variety MTU-
7029. Average net return increase in the tune of Rs. 12490
per ha. Out total cultivated area of the village nearly 30-35%
falls under low to low-medium category of which nearly
50% area under aman rice cultivated area is covered by the
Variety. The var. DKC 9081 has a yield increment of 10.09
% over other varieties used by farmers. Interestingly area

30.50 136 41250 14670

under maize cultivation is progressively increasing since
inception of NICRA activities. At present more than 60 %
of maize cultivated area
has been under the var.
in the village. Inspite
of promising result
the Variety could not
be popularized due to
unavailability of seed.

Tolerant Varieties to submergence (SS-7) 26.25
Maize (DKC 9081) 45 7.79
Wheat (DBW-39) 29 4.80

42.40 32.10 32.08 26450 28670 2.08
66.50 60.40 10.09 32380 39120 2.05
30.60
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Ganjam I

During heavy rainfall
of greater than 60
mm/days, cyclone
there was problem
of water logging in
medium & low land
which decresed rice

Experiences of NICRA-TDG

yield and mortality of plants. During Cyclone Phailin
and Hudhud the rice crop was affected due to water
logging. Moreover heavy rainfall during October month
is a regular phenomenon. To cope up with the situation
Flood tolerant rice var. Swarna sub-1 was demonstrated in
medium and low land situation which could with stand
waterlogging for 8-10 days. The yield of Swarna sub-1 was
7 % more as compared to Pratikshya.

Rice variety (Swarna Sub-I) 70

7 33500 43080

Kendrapara

The climate vulnerability of NICRA village is flood and
cyclone. It was observed that in every alternative year there
is flood and the flood water retain in the crop field upto
10-12 days , sometimes more than that which is sufficient
to damage the ruling Variety rice crop Pooja, Swarna,
Sarala etc. In this situation under NICRA programme we

' have demonstrated
Swarna —sub-1 rice
Variety which is
tolerant to submerge
condition upto 15
to 17 days with
yield potential 50-
55 qt./ha. In the
year 2016-17, the
farmers transplanted Swarna sub-1 and it is survive in the
submerge condition upto 13 days with good yield. After

that we are also demonstrated the Swarna Sub -1 Variety in
NICRA village Dsamankul in 2017-18. Now the Swarna
sub 1 Variety is cultivated in more than 155 hectares of
land of NICRA and
other villages. Now
Governmentalsostarted
the demonstration of
Swarna sub 1 Variety.
The farmers are
generally not taken any
crop after flood, under
the NICRA programme
demonstrations on
post flood potato,mustard, Green gram and horse gram
cultivation were taken up in the flood year successfully with
BC ratio 2.39,2.1, 2.15 and 2.4 respectively. 44 farmers of
NICRA and nearby villages are cultivating pulses, oil seed
and potato in post flood situation in 15 ha. area.

Rice variety (Swarna Sub-I)

Potato cultivation Kufrisinduri 62 25.4
Mustard cultivation (4nuradha) 42 22.2
Green gram cultivation (IPM 2-14) 73 43.4
Horse gram cultivation (Urmi) 34.6

40000 31200 1.78
182 152 70 76000 106000  2.39
9.2 7.5 22.60 22000 24000 2.1
6.9 5.7 21 16000 18500 2.15
9.6 7.8 23 12000 16800 2.4
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Salt tolerant varieties
S 24 Pgs (Nimpith)

Salt tolerant varieties, SR 26 B, Jarava and Amalmonawere
supplied to rice farmers of the project area. The average
productivity in low land situation increased by 17 % to
27% whereas in medium land situation it increased
by 69%. The net return under medium land situation

could be doubled by introduction of Jarava Variety. The
impact of the salt tolerant
varieties were prominent
during the mid-season dry
spells. In such situation the
traditional varieties started
drying up from the tip and
resulted in poor yield.

Kendrapara

Out of nine block of Kendrapara district seven blocks are
under saline condition. The cultivation of ruling Variety
rice is not possible and the saline tolerant rice varieties
are preferred by the framers. The varieties like Lunishree
and Lunibahirial are resulted resistance to saline condition

with average yield 43 q and
net income Rs.20,000/- per
ha. Now most the farmers
are cultivating these two
varieties rice in saline
condition.

Port Blair

Salt tolerant Variety was demonstrated in sea water
inundation of tsunami affected land in adopted villages.
CARI Dhan-5 recorded yield of 3770 kg/ ha which was
25.6 % higher yield as compared to local check (Jaya).

Salt tolerant Variety of CSR-36 rice was demonstrated in
sea water inundated tsunami affected land during 2013.
The results revealed that significantly higher number of

324 productive tillers/m? produced by CSR-36 compared
to local check besides it recorded significantly higher
panicle length (22.7 cm) and more no of filled grains/
panicle (129). CSR-36 recorded more grain yield of 4620
kg/ha which was 11.3 % higher yield as compared to
local check (Bhavani). CSR-36 gave highest net return and
B:C ratio (Rs. 24015/- and 1.94) while bhavani was least
profitable (Rs.15850/- and 1.62).
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CARI Dhan-5 20250 14850 1.80

CSR-36 46.20 41.50 11.3 25650 24015

1.94

Advancement of planting dates of rabi crops By transplanting
in areas with terminal heat: Naveen 10  days
advance in medium
Ganjam I land  the moisture
availability for

Due to growing of local Greengram Variety and high Greengram increased.

incidence of YMYV the yield decreased. By growing YMV
tolerant var. IPM 02-03 (65-70 days) the yield increased by
29 % & there was no incidence of YMYV incidence. Due to
high temp im march month the YMYV incidence increased
in local var. , however the var. IPM 02-03 could perform
well in late sowing also.

The yield of rice and
HYV greengram
var. IPM 02-03 also
increased by 10 and 6.6 % respectively.

YMV tolerant

Greengram 140 45 6.2 4.8 29.2 14200 10600 1.75
(TARM-1)

Rice (Naveen) Rice-35.2 Rice-32

followed by 10 & 6.6 43000 42440

Greengram Greengram-6.4 Greengram-6.0

Coochbehar

18.20% increase in yield over traditional Variety MTU-
7029. Average net income increased in the tune of Rs.
8710/- per ha. 20-25 days advancement in sowing of
rabi crops. The Variety has been well accepted by the
farmers and 30% replacement has been noted. Inspite of
promising result the Variety could not be popularized due
to unavailability of seed.
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Malda

‘Wheat: 36.20% yield increase with BC ratio of 1.98 over
traditional practice with BC ratio of 1.13 i.e the varietal
demonstration with advancement of sowing date is much
better than normal sowing dates. Advancement of sowing
date of lentil (Maitri): 40 % yield increase with BC ratio of
4.74% over traditional practice (BC ratio 1.34) by flowing
integrated crop management practice.

Mustard  (NC-1)

39.45% yield increased

with BC ratio 1.96 over

traditional practice by

replacing old Variety.

Mustard (B 54) : 47.8%

yield increased with

BC ratio 2.07 over

traditional practice by replacing old Variety.

Port Blair

CoH (M)-5 registered the highest grain yield of 41.5 q/ha
which was 29.6 per cent higher grain yield over local check.

Hybrid maize recorded higher net return of Rs.50375 with
the B: C ratio of 3.86.
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factors. However upon introduction of rice transplanter
machine and following the principal of water management
as followed in case of SRI same potentiality has been
observed and now it is gradually becoming popular.

Water saving rice cultivation
Coochbehar

Though the technology has shown high potentially in rabi
rice still it has not been accepted by farmers due to some

‘Water saving technology
through SRI

Ganjam I

74.25 58.30 27.36 30140 66385

Direct Seeded Rice was demonstrated with
Sahabhagidhan in 30 ha area covering 80 farmers field
showed higher yield (21.2 q/ha) as compared to local
(18.4 gq/ha) with an increase of 15.2 % and net return
of Rs. 16380/- and B:C ratio 1.82.

DSR- Sahabhagidhan 20000 16380 1.8

Jharsuguda

Due to late onset of monsoon the duration of rice should
be less, basing on this the SRI method in rice was done for
less water requirement and more spacing given for better
growth of plant which ultimately helps for better weeding
operation. The technique of SRI was well accepted by
farmers as because it gives higher yield than the normal
transplanting with minimum requirement of water.
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Kalahandi

As there was always water scarcity for growing cereals in
the village so SRI method of sowing rice was practiced
which saved about 50% of water required for sowing rice
in normal method. A number of farmers adopted the
technology and were benefitted.

Kendrapara

The SRI method of rice cultivation is mostly suitable
for medium land with well

-y drainage and irrigation
facilities. The high yielding
medium  duration  rice

varieties (120-140 days) is

suitable for SRI method of rice cultivation in medium
land. The farmers are developed roller markers/manual
rope liner for transplanting the rice seedling in appropriate
distance in the main field. Due to the higher yield, more
than 62 % yield increase over the conventional practice
with BC ratio around 2.0. Now the farmers of NICRA
adopted village and its adjacent village cultivating the rice
in SRI method with better yield.

Sonepur

Water saving technology through SRI and low water
requiring rice (Sahabhagi) were demonstrated in 45 ha area
covering 60 numbers of farmers. Rice cultivation taking
Variety Sahabhagi was found better option which showed
42.1 % more yield than local and net return of Rs. 21400/-
per ha with B:C ratio of 2.46.




Malda

Water saving technology through SRI: 41.25% yield
increase with BC
ratio of 2.29 over
traditional  practice
ie the cultivation
of rice through
SRI  technique is
better  than  the
traditional method of

Experiences of NICRA-TDG

transplanting. DSR
(var. MTU-7029).
Cultivaqtion of rice
through DSR method
using drum seeder
recorded  39.57 %
yield increase with
BC ratio of 1.12 over
traditional  practice
i.e the cultivation of rice through traditional method of

transplanting.

Water saving technology through
SRI (var. MTU -7029)

DSR (var. MTU-7029) 72

42.5

15.5 61.02

41.25 47.92 73224 41250 2.29

30.45 39.57 49500 8250 1.2

Port Blair

SRI method recorded 38.1% higher root mass which
enhances uptake of nutrient and moisture from the
rhizosphere. SRI method has obtained higher yield
attributes and yield as compared to traditional method of
rice cultivation. More
number of productive
tillers/m? (341) was
registered in SRI
method which was
33.5% higher tiller
production than
farmer practices. SRI
recorded maximum grain yield of 42.95 q/ha and straw
yield of 68 q/ha which was 36.4 % higher grain yield over
farmers practice. The highest B: C ratio of 2.30 was recorded

in SRI method but farmer’s practices registered B: C ratio of
1.87.

Rice cum daincha seeder
resulted that the beneficial
effect of concurrent growing
of daincha with rice. Growing
daincha along with rice and
its subsequent incorporation
thus can reduce the use
of  nitrogenous fertilizers
approximately by 25%, without affecting grain yield which
is due to biomass addition and subsequent increase in the
availability of nutrients in the soil. The yield increase was to
the tune of 13.0 % higher than control. Higher gross return
(Rs. 49500 ha') and net return (Rs. 29375 ha') with B: C
ratio of 2.46 was recorded in rice cum daincha seeder.

SRI (var. BPT-5024

Swarna) A

Direct seeded brown
manuring in rice

0.8 49.50

43.80

19750 25710

13.0 20125 29375 2.46

Community nurseries for delayed monsoon
Ganjam I

Due to late onset of monsoon and dry spell the seedling in
rice nursery are affected to a great extent , heavy mortality
occurs, delay in transplanting and decrease in yield. To cope
with the situation community nursery was done near farm

pond and check dam area., so that life saving irrigation can
be provided. By adopting
community nursery method
the transplanting was done
in right time, mortality
of seedling reduced by
20 %. The Yield of rice also
increased by 5.2 %.
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Kalahandi

In case of delayed monsoon there is chance of less
production of vegetables. So, the farmers were given low
cost poly house to grow community nursery of different
vegetables like tomato, brinjal, chilli efc. so that the healthy
seedlings can be transferred to main field after the onset of
monsoon.

Kendrapara

Community nursery of rice and vegetables may be
considered as suitable contingent majors for the delayed
monsoon or adverse climatic condition like dry spell/
drought/flood. If the crop damaged particularly the rice

crop due to long dry spell then after the rain we could
again transplant the seedlings available in the community
nursery. Similarly, the vegetable seedlingsare also produced
under the low cost poly house in community nursery. The
farmersare generally raised their vegetable nursery in open
field condition leading to damage in untimely rainfall
upto 100 %. In this situation only alternative source of
seedling is community nursery. The NICRA village and
other nearby village framers are formed committees and
adopted community nursery technology as a contingent
major to adverse climatic condition. Now the farmers are
raising rice and vegetable seedling in community nursery
as contingent majors during adverse climatic condition.

P
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Sonepur

Community nursery of various crops like brinjal, tomato
and onion were demonstrated in 50 farmers fields of
which community nursery of brinjal was the promising
one where 69.7 % more yield was obtained with net return
of Rs. 205000/ ha and B:C ratio of 3.7.

Community nursery of brinjal 75000 205000
Sl iy Of (D, 30 265 210 262 145000 120000 1.8
omon

Coochbehar

With introduction of transplanter machine the technology is now being gradually accepted by farmers.

Ralsed Community nursery of 33500 31500

Malda

Rising of different vegetables seedling has been done in
the nursery bed of area of 0.133 ha as community nursery.
The seedlings are supplied to the farmers of the NICRA
adopted villages with minimum cost.

Community nursery of

cauliflower 0.03 190 125 52 12000 6000 1.5
Community nursery of brinjal 25 0.03 540 340 58 8000 6890 1.86
Community nursery of tomato 20 0.03 285 205 39 10000 8760 1.87
others 0.03 - - - 13546 7600 1.56
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Location specific intercropping systems with high sustainable yield index
Coochbehar

This was promoted in the current year only. Programme needs to be continued for another 2 years.

Potato-202 122250 51350
Maize-48 32000 16000

cropping of chilli (var. Bullef) and tomato recorded more
yield over the single crop from same land. Growing of
different cucurbitatious crops along with leafy vegetables
and solanaceous vegetables for effective utilization of land

and space. It gives more yield and profit from same piece
of land.

Potato+maize

Malda

Inter cropping of maize (var. X92) as main crop along with
ladies finger (var. HYV) recorded 30.13 % more yield
than the sole crop of maize with BC ratio of 2.52%. Inter

Maize (var.X 92 as main

crop)+Ladies finger (HYV) 17.33 90+5 30.13 45000 68400

Chili (var. Bullet as main

crop)+tomato (HYV) 20 1.00 75+240 275 14.54 72000 64500 3.02
Cucurbits/Gourd +

solanaceous vegetables 10 1.00 30+322 217 62.2 127500 113700 1.89
( Multitier horticulture)

Port Blair

Intercropping in maize is practiced in the adopted villages
to increase the total productivity per unit land area by
judicious utilization of resources such as land, labour and
inputs. Various intercropping system like Maize + Radish,
Maize + water melon, Maize + Okra are followed in the
area. Among the intercropping system maize + bhendi
and maize + radish has exploiting more nutrient and

water as compared to Maize + water melon. But maize+  return (Rs. 60463/ha) than other intercropping treatment
Okra recorded higher gross returns (Rs. 84793/ha) and net  combinations and sole crops.

@
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Economics of demonstration

Yield (q/ha
No. of Area (@/ha) . (Rs./ha)
Technology demonstrated % increase
farmers (ha) Gross
Demo  Local Net Return BCR
Cost
Okra (Mahyco 959) - chilly (Surya)- 04 0.10 75 32 134 130000 170000 2.3
beans (A4rka Komal)
Maize (var.X 92 as main
)L e b e (27T) 5 2.0 48.0 37.2 29 84793 60463 2.5
Tissue culture banana under 07 1.90 500 320 56 65000 105000 2.61
coconut and pond dyke
Leafy vegetables spice tree
perennial species
(False Coriander (CARI Broad
Dhania),Suckers 06 1.22 _ _ ) ) _ )
Clove, Nutmeg, Cinnamon and
Black pepper)
2011-2012
Total 22 5.22

Crop diversification
Ganjam I

Short duration rice varieties in upland are not much
remunerative. The net profit for upland rice was only
Rs. 12000-15000/ha. So by adopting crop diversification

-12000 /ha. Maize could
also perform well in upland
situation. Due to ridge and
furrow method of sowing
it could harvest more rain
water as compared to rice
crop.

from rice to Maize the profit also increased by Rs. 10000
Yield (q/ha) Economics of demonstration
./ha
VBN Ty No. of farmers  Area (ha) % increase ®s )
demonstrated Gross
Demo Local Net Return BCR
Cost
?ﬁézeté’yl\’j[’g;‘;p” 6 30 12 42.6 38.4 10.9 29000 30640 2.01
Total 30 12
Jharsuguda more profit than rice. Therefore farmers of this village and

Due to non-availability suitable high yielding upland rice
Variety the farmers got less profit from local rice. So the
maize was introduced as a remunerative crop instead of
rice in upland which gives 37-39 q/ha of grains with net
return of Rs 128700. The maize is cultivated in upland
as well as medium land with less water requirement and

adjomlng Vlllage are cultlvatlng maize in 40- 45 ha

Economics of demonstration

Yield (q/ha)
. . ./h
Technology demonstrated 1,1::;1 ::s ‘X:;l % increase Gr (Rs./ha)
Demo Local C:ssts Net Return BCR
e e 95 17 38 23.0 65.21 42300 128700 4.0
P3377
Crop diversification by Maize var.
30-R.77/ Kaveri 10 4 37 31.8 16.35 45300 121200 3.6
Total 105 21

®
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Kalahandi

New varieties of vegetables were also introduced in the
village. Onion (var. N 53), chilli (var. Surajmukhi) and
brinjal (var. Fil-hybride long) had been distributed in the
village and the farmers used those seeds for cultivation.
The yield was really good in quality and surplus in
quantity. The farmers were pleased to grow these varieties.

No. of Area Yield (q/ha) Economics of demonstration (Rs./ha)
Technology demonstrated £ . (ha) % increase

Armers : Demo  Local Gross Cost  Net Return BCR
Onion(var. N-53) 25 3.2 220 155 41.93 65000 155,000 2.38
Brinjal (var. £1-Hybride 23 35 212 134 58.2 73000 192400 41
Long)
Chilli (var. Surajmukhsi) 18 3.6 48 36 33.33 73000 167000 3.3
Total 66 10.3

Kendrapara and give good yield. If not harvested in the same year

The framers are habituated to growing rice crops with
marginal profit in medium
land in irrigated condition
and as well as in rainfed
condition. It is observed
that the crop failure due to
scarcity of water and long
dry spells. In this situation
the crops like Yam and Elephant foot yam are survive

then the crop will
harvest in the next
year with higher
yield. The farmers
are interested to
cultivate yam and
EFY instead of
other crop. More
than 32 farmers are
cultivating these tuber crops in 4.0 ha. area.

No. of Yield (q/ha) Economics of demonstration (Rs./ha)

Technology demonstrated farmers Area (ha) % increase

Demo  Local Gross Cost  Net Return BCR
Cultivation of Yam 12 1.6 184 146 26 21400 154000 1.71
Cultivation EFY 14 0.8 410 368 11.41 402000 213000 1.53
Cultivation of Cowpea 08 1.6 84 72.5 15.86 36500 47500 2.30
Onion(var. N-53) 45 15 124 98 26.53 46300 129640 3.8
Tomato (var. Param FI) 60 20 208 155 34.2 44500 97900 3.2
Chilli (var. Surajmukhi) 50 45 220 150 46.6 40000 10200 3.55
Cabbage (var. OM-3) 55 25 230 165 39.3 49500 131260 3.65
Cauliflower (var. MSN-16) 40 30 178 142 25.35 54600 141200 3.58
Total 284 139

Port Blair

Quality protein maize (QPM-5) recorded higher maize
yield of 52q/ha which was 49 per cent higher over control.
The highest gross return and net returns of Rs. 92000 and
Rs. 64000 respectively was recorded in QPM-5 with B:C
ratio of 1.43.

e/
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S 24 Pgs (Nimpith) of area under Greengram in the village. Hence a new high

yielding Variety (PDM-84-139), tolerant to YVMYV disease,
The village suffers from acute water scarcity and soil was introduced that gave 62.5% more yield. In areas with
salinity during Rabiseason thusresulting in extensive fallow more soil salinity, sweet
lands in this season. The only potato and sunflower were
crop that was grown in this introduced as new crop.
season was Greengram. But These two crops helped
the productivity of the local to increase the cropping
Variety (Choiti mung) was very  intensity of the village apart
low (6 g/ha). This Variety was  from ensuring a healthy -
highly susceptible to YVMV  economic return. Besides ensuring edible 011 for domest1c
disease. =~ Moreover, the use, the small rural families can also use the thalamus of
growing soil salinity, year after year, resulted in reduction the Sunflower as a feed for the livestock.

Coochbehar

Toria Variety B-54 was very much popularized in the village. More farmers are interested to
cultivate mustard in the village.

Malda temperature and increase nutrient availability to the
crops. It is also improve water holding capacity of soil.

Mustard (NC-1) : 39.45% yield increased with BC ratio Cultivation of vegetables in nutritional garden increases

1.96 over traditional practice by replacing old Variety. availability of nutritious vegetables to the family members

Tomato under mulching: The production is increased due  and also gave extra monetary benefits to the family.

to adding of organic mulch 7.e rice straw, This technology

also improves soil health, soil moisture, controls soil
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Yield (q/ha) Economics of demonstration (Rs./ha)
No. of Area .
Technology demonstrated farmers (ha) % increase Gross
Demo  Local Net Return BCR
Cost
Mustard (NC-1) 24 11.23 10.32 7.40 39.45 16875 16174 1.96
Nutritional garden 75 0.50 185.0 97.00 90.70 90000 47000 1.91
Tomato under mulching 33 0.33 322.0 225.00 43.11 131250 142875 2.08
Total 132 12.06

Other Demonstration

Ganjam I

Tomato farmers are facing problems due to the climate
change which leads to outbreak of pest and diseases,
depletion of ground water, decrease in water table of
water bodies due to high transevaporation, efc. Besides,
raised input cost, low market price in rabi also threats for
farmers. To cope up with the situation a demonstration
programme in summer has been conducted for better
market price of tomato. Heat tolerant var. Chiranjibi was
demonstrated with IPM practices. It was transplanted in

last week of January to 15 th Feb. The yield was also 14 %
more as compared to local Variety and the profit was also
increased by Rs. 30000/ha. Due to higher price in summer.
It could tolerate temp. up to 40° . By growing hybrid Brinjal
var. green star  the yield increased by 14 %. Brown plant
hopper was a major problem to harvest stage in rice . Due
to increase in night winter temp., the BPH population was
multiplying at a faster rate. Due to BPH infestation Chaffy
grain, mortality of
plant occurred. To
cope up the problem

a demonstration
programme has
been conducted.

Farmers were awared
about alley making,
spraying of proper
insecticides, pest
monitoring at regular
interval. By adopting IPM practice for BPH management
the yield increased by 24 % and pest population decreased
by 40 %.

e o Yield(q/ha) Economics of demonstration (Rs./ha)
Technology demonstrated £ 0.0 Area (ha) % increase Gross
BN Demo  Local Net Return BCR
Cost
Demonstration on Heat tolerant
tomato hybrid Chiranjibi 10 02 264 232 13.8 86000 72400 1.84
Demonstration hybrid Brinjal 20 04 240 210 14.2 106000 134000 2.26
var. green star
Demonstration on Management
o o000 Tt g o R 40 15 384 29.2 23.9 34000 31280 1.92
Total 70 21
Jharsuguda

The local rice Variety Swarna was highly susceptable to
disease and pest. So it was replaced by rice var. Pratikshya
for medimum land which was then spreaded to 88 ha area
in the village along with adjoining village. The Pratikshya
resistant to blast and stemborer which gives 48- 50 q/
ha with a net return of 36100 and the Variety is highly
acceptable for medium land by the farmers in the area.
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Kalahandi

Integrated disease management in vegetables made the
farmers aware about the diseases and pests affecting the
vegetables, as a result of which the yield loss was reduced
to a greater extent. Integrated fish farming also doubled
the income of the farmers. Mushroom cultivation was one
of the best sources to double the income of the farmers.

They adopted this technology very quickly and happily.

Kendrapara

Green gram cultivation in residual moisture demonstration
conducted successfully in the NICRA villages particularly
in the catchment area of water bodies renovated/created
under NICRA programme. Similarly cultivation of bitter

gourd in poly grow bag also adopted by more than 42
farmers in NICRA and nearby NICRA villages. Straw
mulching in tomato, and high yielding varieties of ground
nut and cow pea also cultivating by the farmers.
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Demonstration of heat tolerant tomato

variety Chranjivi 254 220 85000 72400

Green gram cultivation in residual

moisture IPM 2-14 73 434 612 517 18.3 15800 12600 1.79
Cultivation of bitter gourd in Grow bag 24 4.5 15.3 11.2 36.6 16780 13700 1.81
Demonstration on Improved Groundnut 25 84 214 183 150 42700 42850 2.00
var. smruti

Demonstration on HYV cow pea 2 42 183 103 777 31000 28500 191
KashiKanchan

Tomato under straw mulching 29.6 131270 142855 2.08

Port Blair

Utilization of residual soil moisture and soil enrichment
through short duration Blackgram seed hardening with
100 ppm ZnSO, increased germination percentage of 35.7
% per sqm as compared to untreated seeds and more root
dry weight of 0.146 g/plant and root length of 14.2 cm.
The higher grain yield of 7 q/ha was recorded with seed
hardening with ZnSo4 with the B:C ratio of 2.41.

Integrated Fish Farming:-

Six ponds were taken for demonstration of Integrated
fish farming wherein Fish+ seasonal vegetables + duck

(Khaki Campbell) were reared. The total area of 6 Nos.
farm ponds was 0.48 ha.

In each pond 265 fish
fingerlings (40-50gm.), 25
Nos. Khaki Campbell and

on the bunds seasonal
vegetables were raised.
For the demonstration

Rs. 23,700/- was incurred :
towards the culture operation and net return obtained was
Rs. 48,670/- with B:C 3.05 over the control with net return
of Rs.9,450/- and B:C 1.90.

Utilization of residual
soil moisture and soil
enrichment through short
duration black gram

22 2.62 7.0

Varietal evaluation
(Pumpkin var. BSS-749 10 04
RANA)

Integrated Fish culture

13.0

3.9 100 35000 20500 2.41
8.5 53 75000 55000 1.7
53300 111000
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The village falls under the coastal agro-ecological
zone and suffers from occasional torrential rain during
Monsoon. Rice is the major crop during Monsoon season.
More than 75% of the agricultural lands are low lying and
hence the Kharif rice

suffers prolonged submergence
after any intensive
precipitation (>60
mm per day). Due
to climate change
there is an increase
in intensity of
precipitation during
the initial monsoon
days (June-July)
resulting into prolonged submergence (10-12 days). This
causes havoc damage to the seedbed preparation as well
as to the standing seedbeds of rice.

The entire seedbed was prepared on a bamboo frame that
can float over water so that the rice seedlings are protected
from submergence during excess rainfall.

A 10ft x 4ft size
bamboo frame
was prepared.
A polythene
sheet was
covered  over
the bamboo
frame and a
thin layer of top

soil was spread over it.

The frame was either fixed with bamboo poles at four
corners and manually lifted with the rise of water level
or was fixed with empty plastic vessels to keep it floating.

Rice seeds were sown on the floating seedbed

The innovation helped to save the rice seedbeds from
prolonged submergence and subsequent crop loss. The
seedbed floats over the standing water and thus escapes
any immediate damage. Moreover, seedbed preparation is
neither delayed nor hampered due to heavy precipitation
during initial phases of monsoon. The seedlings of
floating seedbed were ready for transplantation at 24 days
after sowing compared to 30-35 days in case of traditional
method. This modification helped in:

@ Timely preparation of seedbed
@ Escape from submergence
@ Early transplanting

7L
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Demonstration on staggered seedbed of Rice

Torrential rainfall in short period coupled with lack
of drainage results in prolonged flooding of both seed
beds and newly transplanted fields. Keep in mind these
view as well as to
prevent complete
loss of transplanted
seedlings at a time
the staggered seed
bed were promoted
in NICRA village.

Seeds are sown in
different seedbeds in different dates

So there are batches of seedlings of different ages

If one batch of seedlings are lost after transplantation due
to prolonged water stagnation in main field, other batches
of younger seedlings are still saved in the nursery

So, farmers will have some seedlings for subsistence
Vermicomposting

As an effort to rejuvenate soil health, this year 2 improvised
vermicomposting chambers have been demonstrated
in the NICRA village. Each of the 2 beneficiaries was
provided with 2000 worms comprising of Eiseniafoetida,
Perionyx excavates andEudriluseugeniae. Apart from this,
another 16 farmers were provided with 2000 worms each
for vermicomposting. The pits are 10 ft in length, 4 ft in
width and 2.5 ft in height. Each pit has a separating wall
along the length thus making the pits a two-chambered
structure. The separating wall has honey-comb openings
to facilitate early
decomposition
of the organic
waste and
movement of
earthworm  in-
between the two
chambers. A
water channel is
provided at the
top of the peripheral wall to prevent ants and millipedes.
The two-chambered structure helps in continuous
production of vermicompost without separating the
earthworms manually. The partial decomposition of
the organic waste and vermicomposting are carried out
simultaneously in one of the two chambers on alternate
basis. Hence there is no production gap if raw material is
available.
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On-farm mass production of Trichoderma viride at
farmers’ field:

To reduce indiscriminate and injudicious application of
chemical pesticides it was decided to start production of
bio-control agents at farmers own house. 10 farmers (rural
youths) were trained in production of Trichoderma viride
with a low cost technology. They were supplied with the
necessary inputs like pressure cooker, culture transfer
chamber, mother culture, etc. All the farmers are producing
Trichoderma at their own and using in their field.

Chilli Leaf Curl Disease management:

Chilli used to be an important cash crop for the farmers
of South 24 Parganas. However, its production and area
has declined sharply over the last 10 years mainly due to
leaf curl disease. Erratic rainfall, frequent drought spell,
abnormal temperature fluctuation and indiscriminate
use of chemicals have resulted in growing incidence of

No. of Area
Technology demonstrated farmers (ha)
Floating seedbed of rice
(var. Dudheswar) J UAY
Staggered seedbed of rice 5 067
(var. Dudheswar) :
Double chambered Vermicomposting 6 2
On-farm mass production of 10 16
Trichoderma viride ’
Bio-intensive management of Chilli 10 16
Leaf Curl disease ;
Total 36 6.13

Coochbehar

Excess moisture at upland fallows are utilized better.
More farmers are now adopting the technology in the
village. Lentil was not so famous in the village but with the
introduction of maitri, farmers are eager to cultivate lentil
in their field and more than 25 farmers are now cultivating

No. of Area
Technology demonstrated farmers (ha)
Promotion of Pulses utilizing
post-monsoon rainfall: Blackgram 88 11.6
(WBU-108) in jute fallows with INM
Integrated crop management of lentil 67 11.3
(Maitri) :
Integrated disease management in 2% 42
vegetables (brinjal) :

181 27.1

Total

72

sucking pests (thrips, whitefly, mites) and certain viral
diseases. Chilli leaf curl disease is the result of such a
complex interaction of thrips, yellow mite and whitefly
mediated chilli leaf curl virus.

A bio-intensive integrated pest management approach was
demonstrated against this disease complex in the field of
five farmers.

Seed treatment with Thiamethoxam followed by
Trichoderma viride

Nursery bed covered with mosquito net

Soil test based fertilizer application

Seedling dip in Imidacloprid before transplanting
Spraying schedule for main crop:

Neem oil — Fipronil — Neem oil — Spiromesifen — Neem
oil - Difenthiuron

Economics of demonstration

Yield(q/ha) % (Rs./ha)
Demo  Local HACrease S Net Return BCR
Cost
33.0 27.0 22.2 39000 27000 1.69
32.8 30 9.3 40100 25600 1.63
40 25 60.0 12000 16000 2.33
112 84 33.0 122250 325750 3.66

lentil in thevillage. IDM
in brinjal was very much

popularized among
the farmers in the
village as the yield was
comparatively  higher

and better disease management.

Yield(q/ha) Economics of demonstration

) (Rs./ha)
% increase Gross Net
Demo Local Cost Return BCR
8.5 6.6 28.7 14250 28250 2.99
9.2 7.4 24.3 14500 26900 2.86
330 270 22.2 123000 141000 2.15




Malda

Promotion of Pulses utilizing post-monsoon rainfall:
Black gram (WBU-108) in Jute AZO-PSB fallows with
INM 43.08% yield
increased with BC

monsoon growing of
black gram (WBU-
108) in NICRA
adopted villages

Mustard (NC-I):
39.45% yield increased with BC ratio 1.96 over traditional
practice by replacing old Variety and proper nutrient

ratio of 3.99% with Farming System
effective  utilization (Pond  Based)
of soil moisture after with introduction

Experiences of NICRA-TDG

(Maitri): 40 % yield increase with BC ratio of 4.74% over
traditional practice (BC ratio 1.34) by flowing integrated
crop management practice. Integrated fish farming with
vegetable crops in the pond dykes has been adopted.
From the demonstration it was found that the net return
increased of Rs. 15000 with BC ratio of 1.75. Integrated

of duckery and
goat raring in
the pond dykes
increases the
income by 140%
with BC ratio of
3.39.

management. Integrated crop management of lentil
Yield(q/ha) Economics of demonstration

No. of Area o (Rs./ha)
Technology demonstrated % increase

farmers (ha)

Demo Local Gross Cost  Net Return BCR

Promotion of Pulses utilizing
post-monsoon rainfall: Blackgram
(WBU-108) in jute AZO-PSB fallows 1320 200.00 13.6 7.5 81.3 16825 50153 3.99
with INM
Integrated crop management of
mustard (NC-1) 24 11.23 10.3 7.4 39.5 16875 16174 1.96
Integrated crop management of
lentil (Maitri) 20 3.00 13.2 8.1 60.9 17250 81900 4.74
Integrated fish farming 02 0.50 - - - 20000 15000 1.75
IFS 02 2.00 - - - 95000 67000 3.39
Total 1368 216.73
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Module IlI: LIVESTOCK & FISHERIES

Use of community lands for fodder production %. Farmers got
during drought/floods: net return of Rs.
10940 /cattle for 6

Kalahandi months with good
economic  return

Fodder cultivation with Hybrid Napier in community ¢, B:C ratio of
lands of 24 farmers have been demonstrated through 2.77.
which average milk production was increased by 21.15

Kendrapara

Fodder cultivation with Napier-Co4 in community lands
of 12 farmers have been demonstrated through which
farmers got a net return of Rs. 24400 /ha with good
economic return e., B:C ratio of 2.31.

Sonepur

Fodder cultivation with Hybrid Napier in community
lands of 15 farmers have been demonstrated through
which average milk production was increased by 17.9 %.
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Port Blair Hybrid Napier grass were promoted in the area. The
fodder enhances milk production of livestock through
satisfying its nutritional requirement. Agathi as a fodder
for goatry has also been demonstrated in the Port Mout
village for fodder availability and harnessing the maximum
production potential of the animal.

To meet the
requirement  during
acute shortage of
green fodder; fodder
cowpea, maize and

Coochbehar

29 farmers only practicing the above technology. Fodder
maize was being cultivated by few farmers for feeding
their cattle.

Malda

By introducing hybrid Napier and other fodder in NICRA
adopted villages, the milk production has been increased
3.5 liter/lactation than earlier ie 2.40 L/lactation.
Therefore, the income of rural poor farmers is increasing
in nature.

-!!llllll
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In an effort to revive the health status of the animals, it
was decided in consultation with the beneficiaries that
During the initial survey it was observed that although those who were allotted with different NRM interventions
the village is rich in livestock population, the animals should also grow fodder
seemed to suffer from acute malnutrition. Productivity crops on atleast one side
of milk was also a meagre of their pond or land
1-2L./animal/day. This embankment. With this
was obvious, as the poor view, cuttings of napier
villagers could afford to and guinea grass were
feed their animals with only  procured from AICRP
straw and allowed them for on forage crops, BCKV
grazing in the open. and distributed to 78
beneficiaries.

Improved fodder/feed storage methods:

S 24 Pgs (Nimpith)

Kendrapara

Incommunityland, farmers who arerearing improved cows
are in commercial basis formed a group and cultivating
the hybrid grass for their own cattle consumptions and
also sometimes sale to the needy framers. The farmers are
dividing their responsibility and purchase the grass from
the group.
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Coochbehar

Mineral mixturewas used by the farmers for feeding their cattle which resulted in increase in milk yield compared to
others.

P ——
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Port Blair fodder during
summer  seasons
During the summer season there is acute shortage of with the BCR 4.8.
fodder in villages, therefore a training programme was
organized and This intervention
during the training 1is done inside the
programme fodder coconutplantation
cuttings and fodder to check the soil
seeds (cow pea and erosion and to

maize) was supplied provide green
to the farmers for fodder to the milch animal during dry period and also

demonstration in intervention of Napier fodder in plantation crop to check
their field to get the soil erosion due to its perennial nature.

Unit/ Yield (q/ha) Economics of demonstration (Rs./ha)

Technology .

d No. of farmers Area % increase  Gross

emonstrated (ha) Demo Local Cost Net Return BCR

Fodder cultivation 12 1.7 200t/ 80t/ 150 8000 16000 4.8
with improved ha ha

varieties (Hybrid

Napier)

Fodder cowpea

(CoFCS8) 12 3.06 933 57 161.1 16800 20250 2.0
2013-2014

2014-2015

2015-2016

Total 24 4.76
Preventive Vaccination:

Ganjam I

St Measurable indicators of output % Economics of demonstration
Technology No.of o (a/ha) increase (Rs./ha)
demonstrated farmers ) G Net
Area (ha 10SS e
(ha) Demo Local Cot | Re BCR

Animal health camp Disease Disease

(HS+BQ) S LSH incidence-5% incidence-14% 2

Mineral mixture 76 245 1080 It/yr 900 It./yr 20 16000 16400 2.03
Proper De-worming 132 570 Mortality%-3 Mortality%-9

Total 532 2135

Jharsuguda

Animals like Cattle, Goat,
& Poultry are vaccinated &
treatment as per the disease
was done during Animal
health camp in every year by
which the mortality rate was
decreased and the health

@
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status of animal was good. This type of camp was appreciated by the farmers by which they were benefited of it in their
own village without going to any veterinary office.

Measurable indicators of % increase Economics of demonstra-
0 .
No.of  Unit/ No./ output (q/ha) tion (Rs./ha)
Technology demonstrated
farmers Area (ha) Gross Net
Demo Local BCR

Cost Return

g No of animal Mortality
Animal health camp (HS+BQ) 325 covered 710 75% reduced = = - - ,

Vaccination for PPR in goat 65 950 No disease : : : : :
and Ranikhet in Poultry. occured
Milk Milk
. ducti ducti
Animal health camp (HS+BQ) 220 450 prgf ‘Clgvlvon PP 23.0 - - -
32L/day  2.6L/day
. . Milk Milk
Vaccination camp against roduction  Production
FMD Cattle and PPR against 315 556 p £ of cow 19.2 - - -
o of cow 26
3.1 L/day L/day
Vaccination for PPR in goat
T Ly —— 65 950 5.25 g/day 4.15 g/day 26.5 - - -
Total 325 710
Kalahandi
Unit/ Measurable indicators of . q
Technology No. of No./ output (q/ha) ‘ % Economics of demonstration (Rs./ha)
demonstrated farmers increase
Area (ha) Demo Local Gross Cost Net Return  BCR
.. Milk Milk
Vaccination camp - ; 7680/ - for
against FMD Cattle & 47 280 nos prodggsvon of prodlégtvlvon of 18.51 m?)ilztﬁﬁggirn?al 6 month/ 2.27
PPR against goat 3.2 L/Day 2.7 L/Day Animal
Milk Milk
. . 7700/~ for
e production of production of 6500/- for 6
Vaccination HS,BQ 43 269 nos oW oW 21.4 month/Animal 6 :Illci)rrrlgll/ 2.34
3.4 L/Day 2.8 L/Day
Vaccination for PPR in 260 n0.0f
goat and Ranikhet in 43 . 5.45 g/day 4.23 g/day 28.8 70,000/- 61,000/- 2.3
Poultry. poultry
: Ll s 11180/- for
Animal health camp 43 250 nos. production of production of 13.15 8120/- for 6 6 month/ 2.37
(HS+BQ) of cattle COwW cow : month/Animal Animal :
4.3 L/Day 3.8 L/Day
Deworming 218 no.of
(Febendazole) and 32 oat 840 gm/week 378 gm/week 122 3500/-/6month 7020/-/6month 3.0
Mineral mixture g
Total 208

ALy e g b ki Kendrapara

D e

Under the NICRA
programme Animal health
camps are  conducted
for the big and small
ruminants regularly
which resulted decrease in
disease infestation as well as

D
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mortality. The farmers are now aware about the benefit
of animal health camp and doing regularly by contacting
line department and minimize their losses due to lack of
vaccination and deworming.

5 Measurable indicators of output Economics of
Technology No. of Unit/ (q/ha) o demonstration (Rs./ha)
No./ % increase
demonstrated farmers
Area (ha) Demo Local Gross Net BCR

Cost Return

Vaccination cam . . ..
P Disease Disease incidence

. : o ) : :
Zfé];l;; :;\;IilzstC;;ti: 172 incidence 6 % 209, 72 % decrease
Jerestoriito) o 1A Disease Disease incidence
in goat and Ranikhet 48 - . 61 % decrease - - -
s Brosliony incidence 7 % 18 %

. Disease Disease incidence "

Proper De-worming 172 - incidence 8 % 21 % 62 % decrease - - -
Total 404 -

Coochbehar

Vaccination protects livestock from seasonal diseases. Reduction in mortality rate by more than 20%.

Unit/ Measurable indicators of Economics of
output (q/ha demonstration (Rs./ha
Technology demonstrated kR tput (a/ha) % increase Rs./ha)
farmers Area G Net
(ha) Demo Local Y0ss € BCR

Cost Return

Reduction in

Vaccination camp against FMD Mortality Rate Mortality

Cattle & PPR against goat N -14% rate-34 mortalzlg(f) /rate by : : :
()
. . Reduction in
Vaccination HS,BQ G | ey | e | ey mortality by - - -
19% rate-41%
22%
Deworming (Feben-dazole) & 2.36 1it / day/ 1.69 lit/
Mineral mixture il 2l livestock livestock/day SR (2L Y LAY
Animal Treatment Camp
Butox,Prajana,SulphaDimadin, 540 1280 - - - - - -
Oxytetra cycle
Total 4229 14270
S 24 Pgs (Nimpith)

The NICRA village of Bongheri is rich in livestock
resources. The livestock population comprises of both
large and small ruminants as well as a good assortment of
poultry birds. However, before the launching of the project
in the village, the status of livestock, with respect to health
and vitality, was abysmal.

Animal health and vaccination camps were organized
twice a year to provide the animals with deworming drugs,

D i
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vitamins and minerals and immunization of animals
against H.S., B.Q. and FM.D.

Supplementation of specific mineral mixture in the diet
of the animals was also given due importance after soil

analysis, plant
analysis, analysis
of animal serum
followed by
supplementation
with iron, zinc,
cobalt, coppet,
calcium.

Epidemiological
studies of

parasitological infestations in animals in relation to
climate change are being conducted in collaboration with
PDADMS, Hebbal. This is done to find out a correlation
between the amount
cadmium

Relation of Fosciola infestation with rainfall
and cadmium concentration of

concentration in the

= gl - i gl %l ~=—- | pond water used
. / i-\\ : i /\i‘ —— by the livestock
= | and the incidence

— of Fasciolaworm
m m infestation in the

snail population of

the aquatic bodies in the village.

Another study is being conducted in collaboration
with Indian Veterinary Research Institute, Kolkata to
find out incidence of parasite in small ruminants in
relation to weather. For this purpose stool samples were
collected periodically from the small ruminants and the
meteorological data was also recorded. Thereafter, it was
found that a strong positive correlation exists between
rainfall and the infestation of parasites. As the rainfall
declines, the degree of parasitic load reduces. This study
helped to schedule the deworming of animals more
effectively. These steps enabled the enhancement of health
and population of livestock in the village.

Vaccination camp against

FMD Cattle &PPR 680 3995 -
against goat

Deworming & Mineral 850 4430

mixture

Malda

Mortality rate of cattle reduces from 38% to 7%. Mortality rate of goat reduces 56% to 12%

Vaccina- 40%
tion camp milk and
against FMD 1650 12 nos - - 23% wt
Cattle & PPR gain in
against goat goat

D
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Port Blair
Measurable indicators Economics of demonstration
i of output (q/ha s./ha
Technology demonstrated I}:r(; :rfs UA‘;‘Z gl(:)/ tput (a/ha) % increase G ® N )
Demo Local XSS et BCR

Cost Return

Two animal health camps were conducted in both the villages in
14 480 collaboration with Directorate of Animal Husbandry and Veterinary
Services, Port Blair.

Vaccination for Ranikhet and
Foot and Mouth Disease

Mineral supplementation 8 8 4.051 5.201 28.4 1875 5925 4.16
Animal health and awareness 6 180 : : : : : :
camp on FMD

Total 28 608

were stocking fry and fingerlings of catla and Rohu whose
avg. growth was 0.5 kg upto end of December and they
were bound to harvest the small sized fish due to water
scarcity after December. The yield and net profit was very
less due to low growth rate of fish. To cope up with the
problem KVK has conducted demonstration programme.
Farmers were supplied with 5000 yearlings / ha. of Catla,
Rohu & Mrigal at a ratio of 3:4:3 which was stocked in the
pond in 1st week of August after proper manuring with
raw cow dung. The floating fish feed was applied @ 1 % of
body wt. of fish every day. Farmers could harvest yearling
in February and yield increased by 22 %.

Manangement of ponds / tanks for fish and
duck rearing:

Ganjam I

The village Chopara of Jagannath Prasad block, Ganjam
has 7 farm ponds which are rainfed and water depth suitable
for Pisciculture is maintained from July to December . It
gradually decreases from January to March and becomes
dry in April which hampers Pisciculture. Earlier farmers

Measurable indicators of

Unit/ Economics of demonstration (Rs./ha)

output (q/ha)
No. of No. / o9
Technology demonstrated farmers  Area % increase
(ha) Demo Local Gross Cost Net Return BCR
Composite Fish Farming 22 10 ha. 23.4 28.6 22.2 135800 150200 2.11
Total 22 10

L
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Kalahandi

Composite
Fish Farming

11 fish 250000 600000 2.4

Kendrapara

The farmers are motivated to take pisciculture activities in their unutilized
seasonal ponds with onsite training on improved pisciculture technologies.
Some ponds also renovated under NICRA programme and now the farmers
are taking IMC in these ponds.

Composite Fish Farming 1.4 232000 156800 1.67

Sonepur

The farmers are motivated to take pisciculture activities
in their unutilized seasonal ponds with onsite training
on improved pisciculture technologies. Some ponds also
renovated under NICRA programme and now the farmers
are taking IMC in these ponds.

Composite Fish Farming 124000 186000

Coochbehar

Renovation of defunct fish ponds helped in better utilization of land and space which in turn fetching additional returns.

Composite Fish Farming 20 no. 13 23.08 56000 137000 3.45
Renovation of defunct fish ponds and
tilapia, singhi, magur, annabus&lata 33 33 no. 10 7 42.85 51000 115000 3.96

species cultivation

Towl 353
i (2]




Malda

Before NICRA project, water logged areas or ponds of that
area are mainly used for jute retting purpose and capture
fishery only taken place due flood which is a natural
phenomena of that area. After introduction of NICRA,

Experiences of NICRA-TDG

people are motivated towards scientific fish culture and
after continuous guidance and demonstration by KVK
they adopt the fish culture practices and production
increased upto double i.e. 187% than earlier production.

Composite Fish Farming

187 234000 346000

S 24 Pgs (Nimpith)

The NICRA village of Bongheri is susceptible to frequent
storms and cyclones, rendering it vulnerable to ingress of
brackish water from the adjacent river through breaching
of embankment. This may lead to mass mortality of the
existing freshwater fish like, carps, catfish, snakehead
fish and other indigenous fish species. However, the fish
tilapia, with a wide range of salinity tolerance, has been
found to be unaffected due to this sudden change in their
environment. The fish is also hardy, omnivorous in nature
and can tolerate fluctuation in water temperature.

Tilapia has good consumer preference and is also popular
with the local farming community. However, due to its
prolific breeding habit, the fish over populates the pond
quite easily leading to reduced growth of all the fish
present and also lowers fish production.

Hence, monosex tilapia (only male) of Tilapia nilotica,
procured from the farm of a KVK trained entrepreneur, is
converged with NRM interventions like landshaping and
renovation of defunct ponds during the past two years.

The main aim of introducing monosex tilapia in the
NICRA village is to provide the farming community with
a stress tolerant fish which can withstand drastic changes
in the climate and at the same time maintain a sustainable
production from a water body.

It was observed that from a 0.13 ha pond, by stocking
tilapia @ 5000 nos. a production of 200 — 400kg could be
achieved within 8-11 months. At an average selling price
of Rs. 100/kg, an income of Rs. 20000-Rs. 40000 could
be obtained which gives the farmers just enough profit to
sustain their daily protein requirement.
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Economics of demonstration

Tl No. of Ur/qu (1:10. Measurable indicators of output* (q/ha) % (Rs./ha)
demonstrated  farmers increase
(ha) Demo Local Gross Cost Net Return BCR
Tilapia
Length (mm)- 188
Weight(g)- 150 Carp
Survivability (%)- 86 Length (mm)
- Yield(q/ha)-16.64 -245
fs.lam“ty. e 0.78 Weight(g)- 425 43 228859 273981  2.19
sh - Tilapia .
Carp Survivability
Length (mm) -238 (%)-80
Weight(g)- 410 Yield(q/ha)-34.00
Survivability (%)-80
Yield(q/ha)-31.98
Total 12 0.78

Livestock Demonstration

The poultry breed
Vanaraja is a dual
purpose bird is
adopted by  the
farmers due to its
faster body wt. gain,
less mortality , well

adapted to hot climate& less affected by diseases. The
body wt. gain was 85 % more as compared to local birds.

By supplementing mineral mixture to milch cows the milk
yield increased by 20 % as compared to non feeding of
mineral mixture.

Measurable indicators Economics of demonstration
i of output® (q/ha; ./ha
Technology demonstrated Moo @7 O/ N, tput” (a/ha) % increase ®Rs./ha)
farmers Area (ha) Gross
Demo Local Net Return BCR
Cost
Backyard poultry -Vanaraja 40 400 no. 2.6kg/bird 1.4kg/bird 85.7 120 140 2.17
Al Off e b 76 245n0s  1080L/yr 900 L/yr 20 16000 16400  2.03
in cattle
Total 116 645 nos.
J harsuguda BlackBengal are now in the village, the farmers are happy

The breed of Black Bengal of Goat is highly accepted
by farmers due to its
better growth and
higher body weight
then the local breed
and getting a net
return of Rs. 6500
.There are more
number of breeds of

D

to adopt this breed for high income. Likewise the poultry
breed vanaraja is
adopted by the
farmers due to its
high body weight
more income than
the local poultry
breed. The breed
vanaraja 1s well
adapted to hot climate and less affected by diseases.
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I breeds ntroduced 25.0kg 16.1 kg
mproved breeds introduce . . i
Goat (Buck-Black Bengal) 10 6unit  (Body weight /9 (Body weight 55.27 2050 6500 4.2
month) / 9 month)
2.5kg e
. (Body
Backyard poultry birds (B?gsg Zféiltlltl )per R G
introducing 260 47 month) 78.57 280 750 3.9
: 09 No of eggs per No of
Backyard poultry var. vanaraja year= O or eggs
per year=84
135 no

Kalahandi

Replafzement of local breed with 2 150 nos. 250 eggs/ 90 eggs/ 455/-per  980/- per 315
Khaki Cambell year year year year
Addition of mineral mixture 32 218nos.  od0ew/ 378 gm/ 120 3%007/6 7020776 5
week week month month
Milk Milk 8000/- for 12000/-
Low cost Azolla production as production of production of for 6
60 - 20.5 6 month/ 2.5
supplementary cattle feed cow cow Animal month/
4.1L/Day 3.4 L/Day Animal

Kendrapara

Under the NICRA programme , the demonstration on
improved poultry breed like vanaraja, Polyshree, kadaknath
and khaki Campbell were
demonstrated from 2012-
13 to 2017-18 successfully.
Similarly for breed
up gradation of local
goat Dbeetal buck were
demonstrated and now
farmers are getting 38 %

body weight increase
than the local breed.
More than 60 farmers
are rearing vanaraja,
polyshree, kadaknath and
khakicampbell poultry
birds and more than 25 farmers have beetal breed goat
(160 goats) in NICRA and nearby NICRA villages.
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Breed up gradation in local

0, - 5
et o e gl 8 8 nos. 29 kg 21 kg 38% 2400/ 4850/
Mineral Mixture 140 212 700 lit 576 lit 16 % 11,400/- 6,100/- 1.53
Rural backyard poultry 800 gm(in 8 400 gm(in 8 o
Kadaknath Birds 20 200 nos. ) ) 50% 1150 2450 2.25
Low cost Azolla productionas 20 units 6.3 lit 6 lit 51.2 20 81 5.05
supplementary cattle feed
Replacement of local breed 2.2kg, 1.2kg,
with Khaki Cambell 28 280 nos. Egg:275 Egg:160 45.45 100 41.81 2.2

Sonepur

Body Body weight

Replacement of local breed with weight (Kg) Kg) 410/-per 1218/- per
Khaki Cambell R 20 bird bird 397
2.4 2.0
5 . 0 4 X 5
Addition of mineral mixture 60 300 Sl i 11.11 - -
Yield(Lt/  Milk :
day) Yield(Lt/day)
Low cost Azolla production as 40 40 56 45 16.6 : : )
supplementary cattle feed
others

to diseases and
incurring loss
to the farming
community  due
to heavy mortality
in rainy and
summer months.
To popularize the
backyard poultry
farming among the villagers, training programme on
backyard poultry was organized and Improved Nicobari
i fowl were distributed to the farm women to get egg and
Port Blair meat for their children and also to get more income for
their family. These birds are natural scavengers, disease
resistant and daily feed requirement is minimum.

Backyard poultry: There is an acute shortage of animal
protein in farming community and due to mal nutrition

child health is not very sound. Desi birds are prone Backyard pig farming: To utilize the waste and excess

c)




Experiences of NICRA-TDG

of the farm produce and to enhance the family income
a training programme on piggery was organized in the
village to develop the skill in pig farming and the farmers
were supplied white York Shire piglets. Piggery will give
support to the farm family during lean period and any

of egg production as compared to other indigenous bird.

The rearing of Vanraja was also initiated to improve
the condition of the farmer. The bird is of dual purpose
and can also attain higher bodyweight if provided the

supplemental feed apart from scavenging during daytime.

unforeseen calamities besides a source of animal protein
to the family.

Backyard poultry production with improved Nicobari
and Vanraja birds:

A total no. of 160 numbers of Vanraja bird were distributed
among the four numbers of farmers along with 30 Nicobari
birds were distributed to three numbers of farmers. The
Nicobari birds regarded as one who possess some resistant
to common diseases of the bird is suitable under backyard.
The production characteristics revealed that the bird can
well thrives in this condition and performed better in terms

Coochbehar

Increase in the number of eggs/year has helped the farmers increased their economic status.
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S 24 Pgs (Nimpith)

Farming of stress tolerant poultry bird for marginal and
landless farmers

Most of the farm families of the NICRA village were
used to raising of indigenous poultry birds. However,
the production both in terms of meat and eggs was very
low. There were also incidence of disease and mortality
in this birds due to climatic variations at different times
of the year. Diseases like ranikhet, gumboro, diarrhoea,
pneumonia efc. were common.

Under the NICRA project, it was decided to promote
dual purpose poultry bird among the beneficiaries,
particularly marginal and land less farmers. For this
purpose “ Nirbheek” breed of poultry was selected because
they are more tolerant in any adverse condition and highly
resistance to disease attack. Within ten months they grew
to around 2kg and started to lay eggs. Egg production was

found to be about 180
per year. Hence, this
intervention provided
the poor farmers with
their daily protein
requirement in
addition to revenue
generation by selling
surplus production.

Ornamental bird rearing

Ornamental bird rearing involves growing of love birds,
budgerigar, cockatiel, java, finch, etc. in cages in homestead
condition. The rearing of such birds does not tread upon
the government ban imposed on the caging of indigenous
birds. As a result, it provides a lucrative source of income
for the landless
community of
Sundarbans. Among
the different types
of ornamental birds,
rearing of Budgerigar
is best suited for
the beginners as the
practice is easier, less
costly, comparatively more disease resistant with minimal
risk. It has been observed that these ornamental birds have
about 85% hatchability for which an amount of Rs. 405.00
per pair of bird/year could be obtained.

Technology No. of oot BEcepblodics esbintngt . Economics of demonstration (Rs./ha)
/ Area (q/ha) % increase
demonstrated  farmers
(ha) Demo Local Gross Cost Net Return BCR
Age at first lay- ~ Age at first lay-
4.5 months’ 6.5 months,
Rural backyard 35 Egg wt. -60 g, Egg wt. -45 g,
poultry with 35 (10 per Total egg prodn. Total egg prodn. 23.81% 3280 3500 2.06
Nirbheek breed unit) 180, 160,
Body weight at  Body weight at 1
1 year-2.6 Kg year-2.1 Kg
Ornamental . 50 pairs in one
bird 7 @8 pairs per year - - 3750 20250 6.40
unit)
Total 42
Malda cattle feed, the milk production is increased upto 159%

By introducing khaki Campbell duck the egg laying
capacity is increased upto 165% than local bread and
they are also habituated in local condition very easily and
farmers are appreciated and accepted the khaki Campbell
breed. By adding Mineral Mixture in Cattle feed, the milk
production is increased 140% more than local feeding
practice. After introduction of Azolla as supplementary

than normal cattle feeding practice.




Measurable indicators
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Economics of

i of output (q/ha demonstration (Rs./ha
Technology demonstrated N EE AN 2 tput (a/ha) % increase ( )
farmers Area (ha) s Net

Demo Local Cost Return BCR
Replacement of local breed with . 165% egg
Khaki Cambell % 25 it : : laying - : -

0
Addition of mineral mixture 80 03 nos/unit - - A0 m%lk - - -
productio

Low cost Azolla production as 50 50 159% milk
supplementary cattle feed : : productio : : :
Total 155

Improved shelters for reducing heat stress in
livestock

Ganjam I

Farmers mainly depend on cattle for Milk, compost and
field ploughing. However, the cattle housing condition
is improper and unhygienic which impacts cattle health,
milk production and working efficiency. KVK, Ganjam-1
has conducted a demonstration programme on improved
housing in Chopara village of Jagannath Prasad block.
The floor of cattle house of farmers was undulated
without concrete flooring. So in improved cattle housing
the floor was made elevated with sloppy condition for
better drainage, roof was thatched with bamboo straw and
mud to cope up for high temperature .Mosquito net was

Measurable indicators

also fitted in the cattle house. By adopting this technology
the milk yield increased from 1180 L. to 1320 L. /annum
and also the working efficiency of bullock increased by
25%. The disease incidence is also decreased by 20 %. He
got a profit of Rs. 20600 as compared to Rs. 16400 from
previous year.

0,
% Economics of demonstration (Rs./ha)

i of output (It./ increase

Technology demonstrated fN N tput (It./yr)

armers  Area (ha) Demo Local Gross Gross Net BCR

Cost Return Return
Mud based Shelter .
Bamboo+Rice straw-+mud 06 06 units 1320 1180 11.8 19000 39600 20600 2.08
Total 06 06
Jharsuguda

Due to cementing floor in cow shed the sanitation and
cleanliness has been maintained by the farmers which
help decrease of disease incidence in cow and the milk
yield capacity is increased and the additional income is
more than before.

Measurable indicators of output (q/ha)

Technology No. of Unit/ No. /

demonstrated farmers Area (ha) Demo
Cementing Lactational
floor of cattle 2 2 Milk yield (L)
shed 110
Total 2 2

2

o Economics of demonstration (Rs./ha)
0

increase  Gross Gross Net
_— Cost Return Return HERL
850 lit 30.5 8770 33300 24530 3.8
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Kalahandi

Measurable indicators

Economics of demonstration (Rs./ha)

i f t (q/h

Technology No. of L 270 of output (q/ha) .
/ Area % increase

demonstrated farmers

) Demo Local (Ees] (I Net Return BCR

Cost Return
Improved shelters 15 s G || Bs fttee | B it 49 3200/-per 9000/- per 5800/- per
for poultry and 8 23.91 goatper 1 goatperl  goatperl 2.81
. goat 57 g/day g/day
livestock year year year
Kendrapara under NICRA programme demonstrations were taken up

mall ruminants and
poultry birds to
minimize the
infectious diseases
and mortality
particularly in the
adverse climatic
conditions. So,

Shelter is very important for the s

on low cost goat housing
system and low cost
poultry housing system.
Now, more than 23
farmers are rearing their
poultry birds and goats
in the improved housing
system in NICRA and
nearby villages of NICRA.

Measurable indicators of

i Economics of demonstration (Rs./ha
Technology No. of it output (q/ha) . ( )
No./Area % increase
demonstrated farmers (ha) o Local Gross Gross Net BCR
€mo o¢ Cost Return Return
Improved shelters Disease Incidence 3 77 %
for Goat 1 11 nos. 4% S : : : :
Improved shelters Disease Incidence 7 43 %
for poultry = Repes 12% 2LVER | decrense ) : : :
Total 29 29 nos
Port Blair with well ventilated system enabling low mortality rate.

Before adoption of village, there was mass mortality of
desi poultry birds, which may be due to improper care,
scavenging type and shelters completely closed with tins
without proper aeration system. Similarly cow shelters
were uncleaned with tin roof in open areas making the
animals unrest during sunny days resulting in reduction
of milk production.

After adoption
farmers  were
advised for
improvement
of shelters
for live stocks
and poultry
with improved
poultry shed

D

Instead of close tinned shelter, they were advised to convert
it into open shed by using wire mesh for proper aeration
and raise the bed above the ground level so that the floor
will be dry in rainy season and mortality of birds will be
minimize even at the time of any outbreak in the area.
Five farmers have made the shelters as per our advice.

For dairy and farm animals, one open shelter is made under
the coconut garden by the farmer as per our advice where
he keeps his animals during day and night time. Farmers
himself noticed that animals are not stressed in the hot
days and there is increase in milk production. He cleans
the shed regularly. To check the mass mortality, disease
resistant Nicobari fowl were introduced. A total no. of 140
Nicobari fowl were given to 7 farmers for enhancement
of egg production and breed up gradation of desi birds to
develop disease resistant stocks.
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Improved shelters for

poultry and livestock 28 )
Others’, Open shed 05 0.02 5L 10L 50 10000 16750 6750 17
under plantation

Malda

By introducing improve Variety of Goat i.e. Black Bengal Goat in NICRA adopted villages, the BCR is increased as
1.23 and farmers are appreciated to adopt this varieties in future.

Improved shelters for 25 02/ unit . = 23% 3500 00/ 4305 00/ 805.00 1.23
poultry and livestock

to increased mortality of birds and financial loss to the
farmers. So, a double floor, durable housing with iron
and net structure was developed and demonstrated to one

S 24 Pgs (Nimpith)

farmer. The housing accommodates 20 poultry bird at the
Poultry is a popular livelihood option for the villagers. bottom floor and 20 pairs of ornamental bird at the top
However, due to frequent storms and cyclones, the floor. The culling % of poultry birds have reduced and the

traditional housing is damaged on and often leading ©€88 production per cycle has increased. The ornamental
birds provide an additional income to the family.



Technology
demonstrated

Storm resistant
2-tier integrated
shelter model
for poultry cum
ornamental bird

Experiences of NIGRA-TDC

Measurable indicators
No. of Unit/ No. of output (q/ha)

/ Area
farmers (ha)
Demo Local
Poultry:
Egg:220/  pouyltry:
month
Meat: 7 Egg:150/
1 1 kg/yr month
Oma'l Meat: 15.5
menta ke/
Bird: 150 8
chicks/yr

Economics of demonstration (Rs./ha)

% increase

Gross
Cost

- 12100

Gross Net
Return Return BIEI
28000 15900 2.31




Module IV: Institutional Intervention

Seed Bank

Productivity of any crop mainly depends on the quality
of seed by farmers. It is imperative to make available
quality seed at right tie and affordable prices to sustain
the productivity of crops and in turn livelihood security
of small and marginal farmers. The baseline studies in the
project areas of NICRA identified key problems related
to seed supply system. Lack of timely availability of good
quality seed of high-yielding varieties is one of the major
constraints contributing to stagnant yields of crops in the
project area.

Village level seed
production of short
duration, drought
and flood tolerant
varieties was taken
up by farmers and
seed societies in
several  NICRA
villages with the
technical support of KVKs in rice, soybean, foxtail millet,
greengram, pigeonpea, finger millet, chickpea, wheat,
rapeseed and mustard. To tackle contingency situations,
increased availability of tolerant varieties was accorded
priority especially in the case of rice, soybean and foxtail
millet. It has become a regular practice to source seed of
drought tolerant and short duration cultivars from few
NICRA villages as interested farmers and seed societies
have taken up this as a livelihood activity.

State KVK Name of crops
Rice Var. GB-1
Coochbehar Rice Var. SS -1
Black gram
‘West Bengal : Rice Var. Jarava
28 Pgs (Do Rice Var. Dudheswar
pith)
Lathyrus var. NP-24
Malda Blackgram
. Rice (sahabhagidhan, naveen,
' Ganjamm I MTU-1010)
CHiEhe Rice var swarna sub 1
Kendrapara - -
Rice var sahabhagidhan
Total
Fodder Bank

Fodder bank was established in the village under NICRA
project, green fodder shortage and dry fodder shortage is
acute. The green fodder shortage was reduced from 86%

5
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West Bengal

Seed Production of rice Var. GB-I and SS-1 (60 q) and
black gram (8 q) was taken up for seed bank in NICRA
village of Cooch Behar district covering 810 farmers in

203 ha area.
Seed production
in  rice var.

Jarava (6.7 q);
Dudheswar (5 q)
and Lathyrus
var. NP-24 (0.6
q) was taken up
for seed bank
in the NICRA
village of South 24 Parganas district covering 194 farmers
in 37 ha area. Seed production of Blackgram (20 q) was
taken up for seed bank in NICRA village of Malda district
covering 10 farmers in 2 ha area.

Odisha

Seed Production of rice (sahabhagidhan, naveen, MTU-
1010) was taken up for seed bank in NICRA village of
Ganjam [ district covering 60 farmers in 320 ha area.
Seed production in rice var swarna sub 1 (26 q); var.
sahabhagidhan (8 q) was taken up for seed bank in NICRA
village of Kendrapara district covering 42 farmers in 16.2
ha area.

Quantity (q) No. of farmers Area (ha)
60.0 490 160.0
8.0 320 43.0
6.7 74 13.0
5.0 70 15.0
0.6 50 9.0
20.0 10 2.0
30.0 60 320.0
26.0 32 11.0
8.0 10 5.2
164.3 1116 578.2

to 36% within four years of NICRA project. In several
NICRA villages in other districts seed of improved
cultivars of fodder sorghum, maize, pearl millet, berseem,
lucerne and oats was produced for use in regular and
contingency situations.
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Odisha

Fodder cultivars Viz., Fodder maize were cultivated in 6
ha covering 35 farmers in NICRA village of Kalahandi
district. 28 ton of fodders Hybrid-napier Co-4 were
produced in 0.4 ha covering9 12 numbers of farmers in
NICRA village of Kendrapara.

Commodity group

An Agricultural Commodity can be defined as grain,
livestock, poultry, fruit or any other items produced
from agricultural activities. The general price level of an
agricultural commodity, whether at a major terminal,
port, or commodity futures exchange, is influenced by

a Variety of market forces that can alter the current or
expected balance between supply and demand.

Quantity No. of Area

State KVK  Name of crops @ e o)
Kalahandi Maize 480 35 6
Odisha i i
it | e MR 12 0.4
Co-4
Total 760 47 6.4

State KVK Commodity groups Quantity (q) No. of farmers Unit (no.)
Jharsuguda Mushroom production 6.5 22 520 bed
Kitchen Gardening 10.5 25 42
QOdisha
Sonepur Veg Mustard Pusa sag 1 5.0 11 -
5 group Fingerlings fish 26.5 33 -
Kitchen Gardening 10 10 10
Coochbehar Veg Mustard Pusa sag 1 4.0 8 -
‘West Bengal
5 group Fingerlings fish 35.5 40 -
Malda Kitchen Gardening 12 12 12
Total 110 161 220 bed &
64 no.

Collective marketing

Collective marketing is where a

number of growers
work together to
sell their combined
crops. This may
require  additional
storage, processing
or packaging of
the crop, with the
costs shared Dby

the collective.
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State KVK Crops/Enterprise Quantity (q) No. of farmers Unit (no.)
Onion/ Vegetable 5.0 40 10
Sonepur Milk production and marketing group. 2.0 23
Vegetables 2.0 15
Odisha :
Onion/ Vegetable 3.0 15 10
Kalahandi Milk production and marketing group. 1.5 20
Vegetables 2.0 12
Onion/ Vegetable 2.5 15 15
‘West Bengal Coochbehar Milk production and marketing group. 3.0 25 10
Vegetables 2.5 15 10
A & N Islands Port Blair Vegetables - - -
Total 23.5 180 75

Climate literacy through village level weather (VCRMC), after the PRA to assess the climate related
station problems in the village and baseline survey. Then they

followed recommendation by KVK and other institute
The Village Climate Risk Management Committee scientist through village level weather station.

No. of

State KVK Activity Technology Used farmers Unit (no.)
Ganjam I Kisan Mobile Sandesh (KMS) 278 1
Kalahandi Mannual reading of the 310 1

Odisha Advisory on- weather parameters like,

Jh d . o . . i 291 1
arsuguca Temperature, Relative humidity, Rain fall, Wind temperature, relat1ve_
4 and direction Weather station SMS/Voi humidity, rainfall, wind
Sonepur SSI;\jIeS aarl:beirirge;r?\?ide dea €I station OIC€  speed direction on different 312 1
Coochbehar crops aqd weather related 335 1
agroadvisory

West S 24 Pgs

Bengal  (Nimpith) LSk .
Malda 1280 1

A &N .

Islands Port Blair 1155 1

Total 2326 8
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Village Climate Risk Management Committee
(VCRMCOC)

Village Climate Risk Management Committee (VCRMC)
was constituted after in-depth discussion with the villagers
about the mitigation

of the climatic
vulnerabilities
of the villages
and the strategies
to be adopted
under NICRA.
The members of

the committee were selected by the villagers under
the facilitation of KVKs where NICRA was being
implemented. VCRMC
became  operational
with  opening  of
a bank account in
their name  being
jointly handled by the
President of VCRMC
and the Programme
Coordinator of the KVK concerned. The custom hiring of
various farm tools and
implements was being
supervised by VCRMC
apart from  taking
important decisions
on the technological
interventions to be
implemented at the
village in consultation with the KVK.

Custom Hiring Centres of Farm Implements and
Machinery

Timeliness of agricultural operations is crucml to cope
with climate variability, R &
especially in case of sowing
and intercultural operations.
Access to implements for
planting in ridge-furrow,
broad bed furrow and
raised beds is essential for
widespread adoption of resilient practices for in situ soil
moisture conservation and
drainage of excess water
in heavy soils. In rainfed
areas, availability of such
farm implements to small
and marginal farmers is
important.  Similarly in

irrigated areas, residue management of kharzf cropsthrough
zero till cultivation of rabi -

crops reduces the problem
of burning of residues and
adds to the improvement
of soil health and increases
water use efficiency.
Custom hiring centres
(CHCG:s) for farm implements were established in NICRA
villages. A committee of
farmers’ manages the custom
hiring centre. The rates
for hiring the machines /
implements are decided by
the VCRMC. This committee

De

also uses the revenue
generated from hiring charges
and deposits in a bank account opened in the name of
VCRMC. The revenue is used for repair and maintenance
of the implements and 25%
share is earmarked as a
sustainability fund. Different
types of farm machinery are
stocked in the CHCs, the
most popular being Zero
till drill, Happy seeder, BBF
planter, drum seeder, multi crop planter, power weeder
and chaff cutter. Each CHC was provided an initial sum
of Rs. 4.25 lakhs for its

establishment under
NICRA project. Revenue
generated through

custom hiring and under
VCRMC in different
KVKs were presented in
the following table.

Revenue generated through Custom hiring
Centres and VCRMC in KVKs

Name of KVK Revenu::lfgzlfl";xg:;:M (Ré.) Total
Cooch Behar 93700
Malda 42054
Port Blair 128465
South 24 Parganas 31913
Kendrapara 2480000
Sonepur 35000
Kalahandi* -
Jharsuguda 31976
Ganjam 34320
Total 2877428
* Not yet established
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Capacity Building of Farmers and Youth on
Climate Resilient Practices/Technologies

Capacity building of farmers in NICRA villages was State-wise summary of capacity bui]ding
taken up by KVKs through a series of knowledge and skill activities:

development training programmes conducted on varied

thematic areas related to resilient technologies. This kind | State No. of Npaeipaiisinant

of training will enable the farmers to extend their support courses  Male  Female  Total
in recording need based data on technologies in respect = West Bengal 835 18521 2608 21129
of raising crops and livestock, NRM activities and crop | Odisha 429 7139 4136 11323
production in different districts of West Bengal, Odisha ' A & N Islands 62 707 560 1265
and A&N Islands. Total 1326 26417 7304 33717

Capacity building activities :

. . L. No. of No. of participants
KVK Thematic area Title of the Training Programme
courses Male Female Total

Countering climate change mediated increased
Climate change  incidence of pest infestation in vegetables by bio 1 24 10 34
intensive methods

Mitigation of climate change through participatory

1 26 8 34
approach
Scope qf integrated farming through rainwater 2 40 19 59
harvesting
Integrated farming methods in Land shaping plots 2 34 8 42
Nzll\';lural Resouice Utilization of harvested rainwater for agri- 5 36 9 45
anagemen horticultural practices
Judicial utilization of harvested rainwater in 1 17 4 21
$24 Pgs desilted ponds for fish and vegetable cultivation
(Nimpith) Methqd of .collectlon of soil sample and processing 1 16 3 19
for soil testing
Yegetable c1.11t1v§t10n on land embankment in 5 107 4 149
inundated situation
Drought escape through cultivation of low water
. . 2 58 21 79
Crop Management demanding early winter vegetables
Management of weeds in Kharif Rice 2 61 23 84
Salt tolerant and deep water rice cultivation 5 99 46 145
Cultural practices on vegetables cultivation 1 14 4 18
Summer okra cultivation technique 1 9 14
Field preparation for rabi crop 1 71 71

57




Thematic area

Nutrient
Management

Integrated Crop
Management

Crop Diversification

Pest and disease
management

Experiences of NICRA-TDC

Title of the Training Programme

Improved methods of vegetable cultivation in
coastal areas of Sundarbans

Using of vermicompost as substitute of chemical
fertilizers to keep soil fertility

Integrated Nutrient Management for field and
horticultural crops

Integrated farming of agronomical and horticultural
crops along with fish culture

Suitability of sweet potato as a salt tolerant crop

Agronomical practices on Sunflower cultivation in
the rice fallows of NICRA village

Eco-friendly chemical pesticides and organic plant
protection measures against pest resurgence

Plant protection measures to protect from different
diseases and pest due to continuous rainfall

Preparation and use of eco-safe neem based bio-
pesticides

Bio-intensive pest and disease management of
winter crop

Viral diseases in crops and vegetables and their
management - a growing challenge due to climate
change

Judicious pesticide application in relation to
climatic aberration for effective crop pest and
disease management

Role of alternate hosts in overwintering of disease
pathogens

Countering climate change mediated increased
incidence of pest infestation in vegetables by bio
intensive methods

Use of indigenous technological knowledge to
combat biotic and abiotic stresses in agriculture

Mealy bug — a growing threat in the era of climate
change

Bio-intensive pest and disease management of
sunflower, summer greengram and okra

Use of WhatsApp messenger in timely diagnosis
and management of plant protection related
problems

Pests and diseases in kharif crops and their
management

Plant protection measures for winter vegetables
Plant protection measures in sunflower cultivation
Preparation of neem based pesticides

Pests and diseases in rabi crops and their
management

Integrated plant protection measures for kharif
crops

Biological control for plant disease management

Forthcoming diseases and pests of crop and their

management

No. of
courses

1

No. of participants

Male
39

39

72

29
64
87

74

44

45

51

63

119

43

44

46

44

45

44

25

23
121
20

12

15
74

80

Female

B

23

29
38

29

27

22

21

37

54

25

19

18

22

21

22

14

12

Total

44

62

76

32
93

125

103

71

67

72

100

173

68

63

64

66

66

66

39

26
133
22

18

18
77

85
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No. of No. of participants

KVK Thematic area Title of the Training Programme
courses Male Female Total
Plant protection measures for kharif crops through 1 19 3 2
implementation of IPM
Nursery raising ~ Nursery raising for rabi crop cultivation 3 60 20 80
Seed bed preparation for winter vegetables crop 1 23 14 37
Nursery management on kharif vegetables 1 18 6 24
Integrated Farming Climate change related risk management through
. . 1 26 11 37
System integrated farming
Scientific management of small ruminents 2 35 21 56
Management and rearing of poultry birds 1 12 9 21
Management schedule for small and large ruminant
. 1 19 11 30
animals
Management of poultry bird 1 19 6 25
Care and management of productive animals 1 20 6 26
Management schedule for dual purpose poultry 5 21 8 29
birds
Management of livestock 3 31 14 45
Integration of Asian catfish as a stress tolerant fish
> 1 23 12 35
species in carp ponds
Promqtlon of stress tolerant fish species in brackish 5 117 35 152
water inundated ponds
Livestock and Fish culture in landshaping pond 2 39 11 50
Fishery Management Fish farming hazards - methods of diagnosis & 1 25 17 4
prevention
Fish farming and hazards management 1 33 7 40
Pond preparation for IMC 1 26 8 34
Post stocking management of carps in freshwater 1 83 5 38
ponds
Steps of ornamentals fish culture in net enclosures 1 76 5 81
Management of dual purpose poultry birds 1 61 17 78
Scientific practiced of Mixed fish and prawn
. 1 14 4 18
farming in fresh water ponds
Feed preparation and disease control method for
. 1 32 6 38
ornamental fish farming
Scientific method for rearing and disease 1 41 5 46
management of dual purpose poultry birds
Scientific Animal Husbandry practices and fodder
. 1 21 11 32
cultivation
Fodder and feed  Green fodder cultivation — to boon livestock
. 3 64 32 96
management production
Employment Skill development on mushroom cultivation,
. . . 1 10 4 14
generation ornamental fish and integrated farming
Coochbehar Natural Resource Integrated weed management in rice through land 2% 505 30 625
Management management
Management of salt affected soil
Impact of bunding in water conservation 9 222 16 238

D




Thematic area

Crop Management

Nutrient
Management

Integrated Crop
Management

Crop Diversification

Resource
conservation
Technology

Pest and disease
management

Nursery raising

Employment
Generation

Nutrition garden

Repair &
Maintenance of
farm machinery &
Implements

Experiences of NICRA-TDC

Title of the Training Programme cNot)l.rs(:fs
Increase of water holding capacity of sandy soil of

Diara land

Mulching and its impact 22
Use of drip and sprinkler irrigation system

Rice and other cultivation through SRI 25
Salt tolerant and deep water rice cultivation

Crop Management 27
Water management 26
Irpproved package of practices for pulse and 25
oilseeds

Quality seed production technology of cereals 21
Integrated Nutrient Management in pulses 15
Application of sulphur in oil seed crop 8
Green mannuring 19
Soil health management 21
Cultivation Practices of Kharif pulses

Scientific cultivation of crop management.

Scientific cultivation of oilseeds 5
Cultivation of potato 14
Increase in cropping intensity through introduction

of black gram in jute fallows £
Crop Diversification through lentil cultivation 6
Training on intercropping 11
Cultivation of Millets

Fodder production. 6
Zero Tillage 16
Operation & Maintenance of Zero Tillage Machine 5
Summer ploughing 6
Direct seeding method of Rice

Use & importance of multi crop planter in Maize & 4
protected Nursery.

Crop residue management by using happy seeder 5
Integrate Pest Management 26
Storage pest of pulses and their management 6
Judicious pesticide application in crops 25
Integrated Disease Management 25
Crop Diversification of sustainable crop production 8
Nursery raising and Management of major 25
vegetable crops.

Poultry farming for employment generation 12
Selection of Suitable crops for nutrition garden 11
Operation and maintenance of sprayer, duster and 5

small agril. Implements and tools

100

No. of participants

Male

508

606

580
595

580

500

342
172
426
512
112
112
92
309

112

110
254

92
365
42
132
211

88

92
628
123
590
595
170

602

188

181

42

Female

34

23

12
30

17

14

16
14
15
18

11

11

16

36
21

22
10

10

12
35
15
12
20

26

19

86

Total

542

629

592
625

597

514

358
186
441
530
118
118
100
320

123

122
270

128
386
42
154
221

98

104
663
138
602
615
178

628

207

267

42
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No. of No. of participants

KVK Thematic area Title of the Training Programme
courses Male Female Total
Integrated Farming .
Integrated Farming System 6 119 23 142
System
Duckery as an additional source of income 12 212 84 296
Management schedule for dual purpose poultry 12 218 70 288
birds
Feed and health management of livestock 12 232 46 278
Feeding breedmg aqd mgnagement of Goat and Pig 10 212 40 252
. . under drought like situation.
Livestock and Fishery
Management Prevention and control of live-stock Disease 22 466 87 553
Scientific rearing of IMC 20 480 70 550
Composite fish culture 6 132 14 146
Production of quality compost using local resources 26 632 29 661
Integrated farming methods in landshaping plots 18 488 30 518
Vegetable cultivation on raised land embankment 15 360 40 400
Fodder and feed  Skill/knowledge development on Fodder and feed 3 169 32 201
management management
Lac cultivation Skill/knowledge development on Lac cultivation 4 75 12 87
Farm implements and Skill/knowledge development on Farm implements 5 4 4
machineries and machineries
Value addition Skill/knowledge development on Value addition 9 194 26 220
Employment Skill/ kr}owledge development on Employment 1 239 17 256
generation generation
Malda Integrated weed management in rice through land 03 60 36 9%
management
Natural Resource In.crease of water holding capacity of sandy soil of 01 25 00 25
Diara land
Management
Mulching and its impact 02 30 20 50
Use of drip and sprinkler irrigation system 01 20 00 20
Rice and other cultivation through SR 04 70 30 100
Salt tolerant and deep water rice cultivation 06 135 24 159
Crop Management 05 95 15 110
Water management 02 30 20 50
Crop Management i
Y & Improved package of practices for pulse and 04 94 16 110
oilseeds
Quality seed production technology of cereals 02 48 12 60
Integrated Nutrient Management in pulses 04 80 20 100
Nutrient Application of sulphur in oil seed crop 00 0 0 0
Management Green mannuring 03 54 06 60
Soil health management 02 40 25 65
Cultivation Practices of Kharif pulses 02 40 10 50
Listizeids iy Scientific cultivation of crop management. 03 54 21 75
Management
Scientific cultivation of oilseeds 02 60 15 75
Increase in cropping intensity through introduction 04 110 10 120
of black gram in jute fallows
Crop Diversification ., Djversification through lentil cultivation 01 25 5 30
Training on intercropping 05 110 37 147

L0l




Thematic area

Resource
conservation
Technology

Pest and disease
management

Nursery raising

Employment
Generation

Nutrition garden

Integrated Farming
System

Fodder and feed
management

Farm implements and

machineries

Employment
generation

Others

Ganjam I

Natural Resource
Management

Crop Management

Nutrient
Management

Integrated Crop
Management

Crop Diversification
Resource

conservation
Technology

Experiences of NICRA-TDC

Title of the Training Programme

Fodder production.

Zero Tillage

Operation & Maintenance of Zero Tillage Machine
Summer ploughing

Direct seeding method of Rice

Integrate Pest Management

Storage pest of pulses and their management
Judicious pesticide application in crops

Integrated Disease Management

Crop Diversification of sustainable crop production
Nursery raising and Management of major
vegetable crops.

Poultry farming for employment generation

Selection of Suitable crops for nutrition garden
Integrated Farming System
Feed and health management of livestock

Feeding breeding and management of Goat and Pig
under drought like situation.

Prevention and control of live-stock Disease
Scientific rearing of IMC
Composite fish culture

Skill/knowledge development on Fodder and feed
management

Skill/knowledge development on Farm implements
and machineries

Skill/knowledge development on Employment
generation

Multitier horticulture/mulching/mushroom etc.

Integrated weed management in rice through land
management

Rice and other cultivation through SRI

Salt tolerant and deep water rice cultivation
Crop Management

Water management

Improved package of practices for pulse and
oilseeds

Integrated Nutrient Management in pulses
Green mannuring

Soil health management
Scientific cultivation of crop management.

Crop Diversification

Fodder production.

Direct seeding method of Rice

©

No. of
courses

02
06
01
0
01
04
01
06
02
03

02

01

01
02
02

02

01
01
02

02

01

05
06
02

01

04
02

04

02
01
03

04
03
01

03

No. of participants

Male
28
160
25

30
115
28
170
54
58

41

20

0
50
60

00

05
25
45

35

20

55
155
41

18

83
37

84

42
21
61

62
58
22

66

Female
22
10
00

00
05
2
10
06
17

19

05

30
10
00

50

25
00
05

15

00

30
25
09
07

17
13

16

8

14
13
17
3

09

Total
50
170
25

30
120
30
180
60
75

60

25

30
60
60

50

30
25
50

50

20

85
180
50
25

100
50

100

50
25
75

75
75
25

75




KVK

Kalahandi

Jharsuguda

Thematic area

Pest and disease
management

Nursery raising

Employment
Generation

Livestock and Fishery

Management

Employment
generation

Natural Resource
Management

Crop Management

Nutrient
Management

Resource
conservation
Technology

Nursery raising

Employment
Generation

Livestock and Fishery

Management

Value addition
Varietal substitution

Cultivation
techniques

Cultivation
techniques

IGA
INM
IGA
Farm machineries

Cultivation
techniques

Poultry rearing
IGA

Entrepreneurship
development

Cultivation
techniques

Micro-irrigation

Group dynamics
IGA

Experiences of NICRA-TDC

Title of the Training Programme

Integrate Pest Management

Integrated Disease Management
Nursery raising and Management of major
vegetable crops.

Poultry farming for employment generation

Feed and health management of livestock
Scientific rearing of IMC

Composite fish culture

Skill/knowledge development on Employment
generation

Rice and other cultivation through SRI

Crop Management
Integrated Nutrient Management in pulses
Soil health management

Integrated Disease Management
Crop Diversification of sustainable crop production

Nursery raising and Management of major
vegetable crops.

Poultry farming for employment generation

Feed and health management of livestock

Skill/knowledge development on Value addition

Cultivation of disease & pest resistant rice
varieties

Green manuring by incorporation of dhanicha in
rice

Ridge & furrow practices in radish & cowpea

Vermicomposting as income generating activities
INM in cabbage & cauliflower
Techniques off vermicomposting

Management of custom hiring center
Improved cultivation techniques of rose

Backyard poultry cultivation
Oyster Mushroom cultivation

Entrepreneurship development & its management

Improved method of greengram cultivation

Use of micro-irrigation system for horticultural
crops

Group management techniques & group formation

Income generating activities for poor farmers

©

No. of
courses

07
03
02

02

02
03
02

02

W NN NN =

Male Female Total
154 21 175
66 09 75
43 7 50
31 19 50
36 14 50
62 13 75
39 11 50

- 50 50
40 20 60
18 12 30
35 25 60
38 22 60
54 36 90
17 13 30
62 28 920
17 13 30
58 32 90
16 14 30
19 6 25
25 0 25
25 0 25
20 5 25
28 22 50
26 24 50
15 0 15
31 19 50
62 38 98
14 61 75
34 16 50
30 20 50
32 18 50
17 33
36 14

No. of participants




Thematic area

IGA

Protected
Hoeticulture

Farm Machineries

Fish farming
Floriculture

Cultivation
Techniques

IGA

Integrated Farming
system

Soil testing and
sample collection
Organic Farming

Backyard Poultry
rearing (Banaraja)

Hi-tech Horticulture
Protected Cultivation
Value addition

Off season Flower
cultivation

Integrated Nutrient
Management

Integrated Nutrient
Management

Organic Farming

Mushroom
Production

Soil sample collection

Protected cultivation
of Capsicum and
Tomato

Boron application in
Cauliflower

Kendrapara

Crop production

In-situ Moisture
conservation

‘Women in
Agriculture

Nutrient
Management

Integrated Pest and
disease management

Experiences of NICRA-TDC

Title of the Training Programme

Oyster Mushroom Cultivation
Protected cultivation of vegetables

Vocational Training on Maintenance of farm
machineries of custom hiring centre

Culture of Desi magur in cement tank system

Commercial floriculture
Cultivation Technique of commercial fruit

Rice straw mushroom cultivation

Farmers Scientist interaction on Integrated Farming

System in Rainfed Areas

Soil testing and sample collection technique
Organic farming
Backyard Poultry rearing (Banaraja) technique.

Canopy Management
Protected cultivation of Capsicum

Value addition of vegetables

Off season gerbera cultivation
Integrated Nutrient Management in Brinjal

Boron application in Cauli flower
Vermicomposting
Mushroom Production technique

Soil sample collection technique

Protected cultivation of Capsicum and Tomato

Boron application in Cauliflower

Cultivation of flood/drought/salt tolerant rice
varieties

Ridge and furrow, broad based furrow method of
vegetable cultivation

Planning, Lay out & maintenance of nutrition
garden

Organic farming

Use of traps for vegetable cultivation

©

No. of
courses

1

1

01

01

01

01

01

Male Female Total
18 22 40
34 16 50

5 0 5
32 18 50
36 14 50
38 12 50
12 38 50

50
31 19
25 0 25
35 20 55

7 8 15
11 14 25
11 14 25
25 0 25
37 13 50
22 28 50
18 07 25
35 15 50
35 15 50
49 26 75
13 12 25
12 13 25
14 11 25
23 2 25

- 25 25
19 6 25
22 3 25

No. of participants




KVK Thematic area

Sonepur

Natural Resource
Management

Crop Management

Nutrient
Management

Integrated Crop
Management

Crop Diversification

Resource
conservation
Technology

Pest and disease
management

Nursery raising

Employment
Generation

Nutrition garden

Repair &
Maintenance of
farm machinery &
Implements

Experiences of NICRA-TDC

Title of the Training Programme

Integrated weed management in rice through land
management

Impact of bunding in water conservation
Mulching and its impact
Use of drip and sprinkler irrigation system

Rice and other cultivation through SRI

Crop Management
‘Water management

Improved package of practices for pulse and
oilseeds

Integrated Nutrient Management in pulses

Application of sulphur in oil seed crop
Green mannuring

Soil health management

Cultivation Practices of Kharif pulses
Scientific cultivation of crop management.
Scientific cultivation of oilseeds

Cultivation of potato

Increase in cropping intensity through introduction
of black gram in jute fallows

Training on intercropping
Fodder production.

Zero Tillage

Operation & Maintenance of Zero Tillage Machine
Summer ploughing

Crop residue management by using happy seeder
Integrate Pest Management

Judicious pesticide application in crops

Integrated Disease Management

Crop Diversification of sustainable crop production

Nursery raising and Management of major
vegetable crops.

Poultry farming for employment generation

Selection of Suitable crops for nutrition garden

Operation and maintenance of sprayer, duster and
small agril. Implements and tools

102

No. of
courses

6
4
7
6
5

10
9

12

10

10

No. of participants

Male
98

57
114
102
99

132
130

195

175
85

115
85
114
135
90
40

105
138
135

140

100

75

125

96

207

224

180

50

52

144

Female
52

43
61
48
26

118

95

105

75
65

85
40
61
115
60
35

20
37
115

60

75

23

75

54

68

76

45

125

198

56

Total
150

100
175
150
125

250

225

300

250
150

200
125
175
250
150
75

125
175
250

200

175

100

200

150

273

300

225

175

250




Thematic area

Integrated Farming
System

Livestock and Fishery
Management

Fodder and feed
management

Farm implements and
machineries

Value addition

Employment
generation

Port Blair

Crop Management

Integrated Crop
Management

Crop Diversification

Resource
conservation
Technology

Pest and disease
management

Nursery raising

Repair &
Maintenance of
farm machinery &
Implements

Integrated Farming
System

Experiences of NICRA-TDC

Title of the Training Programme

Integrated Farming System

Duckery as an additional source of income

Management schedule for dual purpose poultry
birds

Feed and health management of livestock

Scientific rearing of IMC

Composite fish culture

Production of quality compost using local resources
Integrated farming methods in landshaping plots
Vegetable cultivation on raised land embankment

Skill/knowledge development on Fodder and feed
management

Skill/knowledge development on Farm implements
and machineries

Skill/knowledge development on Value addition

Skill/knowledge development on Employment
generation

Fish pond management
Management of salt affected soil/Problem soil

Field layout and planting technique

Azolla

Scientific cultivation of crop management.

Quality seed pulses production technologies
BBF

Oyster and rice straw mushroom cultivation
technology

Round the year vegetable production technology
Multi-tier cropping system

Zero Tillage
Use of plastic in agriculture

Integrate Pest Management in rice

Integrated pest and disease management in
solaneceous crops

Animal Health Camp
Establishment of commercial horticultural nursery

Operation and maintenance of Rice transplanter

Operation of rice thresher

Integrated Farming System

106

No. of
courses

10

No. of participants

Male
185
75
58

50
182
106
55
35
107

5

50
55
225

15
14
18

83

11
19

22

13
30

16
38

15

29
11

15

07

Female
65
125
192

23
43
44
45
15
18

20

25
145
125

08

14

48

11
05

04

05
16

12
22

07

13
06
10

10

18

Total
250
200
250

75
223
150
100

50
125

75

75
200
350

23
20
BY)

131

22
24

26

18
46

28
60

22

22
35
21
25

23




KVK Thematic area

Livestock and
Fishery Management

Fodder and feed
management

Value addition

NICRA awareness

Exposure visit

Experiences of NICRA-TDC

Title of the Training Programme

Duckery as an additional source of income

Goat management

Dairy management
Fish farming (IMC and Catfish)

Disease management in poultry

Livestock management (Rabbit and pig)

Fish feed preparation from locally available
ingredients

Carp breeding and nursery rearing

Care and management of piglets

Skill/knowledge development on Fodder and feed
management
Surplus agricultural produce

Small scale Virgin coconut oil production
technology

Swach Bharat Abhiyan
Crab fattening
Nursery production
Bio-control agents

Broiler farming

No. of
courses

1

12

01

—_ = = = N

No. of participants

Male
12

30

18
15

36

38
11

29

80

10

12

Female
13

29

12
23

24

64
03
0

19

56

15
36

44
00
02
00
05

Total
25
59

30
38

60

102
14

29
27

136

25}
48

72
05
05
05
05
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Experiences of NICRA-TDG

Soil health Cards

December 5 is declared as ‘World Soil Day’ by the International Union of Soil Sciences and to celebrate the importance
of soil as a critical component of the natural system and as a vital contributor to human wellbeing, all the NICRA-
KVKs have organized Seminar/symposia/workshop. The World Soil Day campaign aims to connect people with
soil and raise awareness on their critical;, importance in our lives. One of the several ways of connecting people with
soils is to restore and preserve the soil health. All the Nine NICRA-KVKs of Zone-V distributed the soil health cards
among the farmers in NICRA adopted villages. A total of 2100 numbers of Soil Health Cards were distributed on that
particular day and cards were distributed by the public representatives like MP/MLAs and others in the respective
KVKs. KVK wise distribution of soil health cards are presented in the following table.

State-wise SHC distribution

Odisha 1041
‘West Bengal 1187 728 984 1005
A & N Islands

KVK wise SHC distribution

Ganjam I
Jharsuguda 92 92 52 112
Kalahandi 430 380 380 164
Kendrapara 184 184 184 148
Sonepur 48 48 160 160
Coochbehar 450 396 272 394
S. 24 Pgs 312 312 312 211
Malda 425 20 400 400

Port Blair




Experiences of NIGRA-TDC

A number of interventions were taken up by NICRA
KVKs during the year
in convergence with
developmental  programs
which are  operational
at the NICRA adopted
villages. Support from these
developmental programmes
wasused forscaling up of proven interventionsin the village.
In case of NRM, support was mobilized for various water
harvesting structures,
recharge structures,
micro irrigation systems,
polythene lining of farm
ponds, land shaping and
ail cultivation, distribution
of green manuring seed
to large number of farmers, tree planting including

horticulture, etc. In crop
production, convergence
with  line  departments
was used for increasing

the spread of HYV of
food crops, promotion of
cultivation practices such
as SRI, Direct seeded
Rice, demonstration programme etc. In case of animal
husbandry, interventions such as animal vaccination

Convergence Programme

camps, and health camps, timely availability of medicines,
large scale production and availability of improved
fodder crop seed, planting
material and  mineral
mixture demonstration
were taken up in
convergence. Capacity
building of the farmers
in NICRA villages was also taken up in convergence in
the form of trainings and exposure visits as part of the
ongoing programs. Efforts
were made to enhance
the coverage of the
interventions in the village
with the support of the
line departments through
convergence. Huge number
of convergence programmes was carried out by each of the
NICRA implementing KVK with ongoing development
programmes or schemes
during 2017-18. The
prominent development
schemes are
MGNREGA, NTPC,
NABARD, Sunderban
Development  Board,
Forest Department, Irrigation Department,

Departments of the concerned states. RKVY ezc.

different

Convergence of Ongoing Development Programmes/Schemes in NICRA implementing KVKs

E;I;e et Development Scheme /Programme
Ganjam I MGNREGS
Nutrition management of Goat & Woman
empowerment
Coir & sabai preparation (MEDP-NABARD)
Total
Jharsuguda ‘Water shed development mission
Total
Kalahandi Odisha lift irrigation corporation

Department of Agriculture, Govt. of Odisha
Minor irrigation, Govt. of Odisha

Department of Animal Husbandry, Govt. of
Odisha

Department of Animal Husbandry, Govt. of Odish

Total

12

Nature of work Amount (Rs.)
Construction of check dam 800000/-
Training 80000/-
Training 400000/-

1280000/ -
Desilting of WHS. 200000/-

200000/ -
Construction of deep bore well 1000000/~
Construction of dug well 325000/-
Renovation of check dam 3900000/~
Construction of cattle shed 1280000/-
Distribution of cattle feed and 210000/-
mineral mixture

6715000/ -




Name of
KVK

Kendrapara

Sonepur

Port Blair

Coochbehar

Development Scheme /Programme

Demonstration on green manuring by District
Agriculture Department

Village concrete road

Cloth for work

Tube well for drinking water

Animal health camp

Pulse and oil seed minikit programme
Cluster demonstration

Total

District agriculture Dept.

District agriculture Dept.

District agriculture Dept.

Total

Sluice Gate

Gryones

Drainage improvement

Rain water harvesting through BBF/rice cum Fish
culture

Total

Department of Soil and water conservation
Department of Forestry

Department of Animal husbandry

Banana bunch cover

MGNREGS, Khagribari gram panchayat
MGNREGS, Khagribari gram panchayat
Total

Experiences of NICRA-TDC

Nature of work

Supplied dhanicha at subsidy
rate for promotion of green
manuring

Road constructed by PWD
department from village
entrance to end of the village

Repair of village

Establishment new tube well
for clean drinking water

Deworming and vaccination of
large and small rumants

Oil seed (Ground nut, mustard)
and pulse minikit Green gram)

NFSM cluster demonstration
(green gram)

Demonstration of rice var.
NRK-51 & 52 tthrough ATMA

Demonstration of Arhar in
field bunds

Demonstration of green gram
in var. IPM-02-04

Construction of sluice gate,
Zilla Parishad

By APWD, Hard rock’s tied
with ropes are placed along sea
road.

In convergence with
MNREGA for drainage of
excess water

Under NAIP project of CIARI

Renovation of drainage
channel

Renovation of existing pond
Azolla

NABARD

Vermicompost production

Azolla production

Amount (Rs.)

320000/-

240000/-

120000/-

368000/-

30000/-

55000/-

40000/-

1173000/~

150000/-

85000/-

120000/~

355000/ -

750000/-

2570000/ -

330000/-

350000/-

4000000/ -
700000/-
300000/-
180000/-

210000/~
250000/~

100000/~
1740000/ -




Name of
KVK

S 24 Pgs
(Nimpith)

Malda

Experiences of NIGRA-TDC

Development Scheme /Programme

RKVY - State Agri Dept.
IWMP

ATMA

Irrigation Department
SDB

Total

MGNREGS

MGNREGS

Total

Grand Total

Nature of work

Land shaping and Ail
cultivation

Land shaping and Ail
cultivation

Crop demonstration, SHG

NRM

NRM

Reconstruction of Road

Reconstruction of drainage
channel

Amount (Rs.)

1500000/ -
500000/-

200000/-

1500000/ -
200000/
3900000/~
650000/-

450000/-

5000000/ -

24008000/ -




Experiences of NICRA-TDG

NICRA-TDC PROJECT SITES
West Bengal, Odisha
Andaman Nicobar Islands

Rﬁ_\_/“i
3

) ' e

oL S
Port Blair
o
'




NOTES




NICRA

~la W

s <!r‘

hhd e

B

WSS Agrésearch with a % uman fouch



	_GoBack
	_GoBack



