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PREFACE

ientifically desgnedintegrated farming systemsplay Sgnificant rolein providingsustainable

ivelihood to margind and smd| householdsastheexigting naturdly sysemsdo not provide
sufficient round the year production and incometo meet therequirement of relatively larger
family size of these households. It isevident from the on-farm farming systems study that
athough 38 farming systemsare present, three systemsnamely crop + dairy (49.2 % margind
households), crop + dairy + goat (12.8 %) and crop + dairy + poultry (8.2 %) are pre-
dominantly adopted by marginal householdsin the country. The number of components
integrated is observed to be up to 5 depending upon the location, resources and social
acceptability. Thesehouseholdsared so having meanfamily szeof 4to5indicating avail ability
of at least 900 man daysper year for thefarmwork. Crop and dairy arethe most obvious componentsacrossthe
agro climatic regionsexcept Eastern Hima ayaswhereadai ry component islacking in the dominant farming system.
Existing farming systems productivity and profitability ishampered by increased market dependency and declining
factor productivity.

Ingtitute has undertaken variousresearch activitiesunder institute programmes, Al CRP and NPOF network
with an aim to improvethe productivity of existing systemsand profitability. Inthisendeavour, established 38
region specific on station integrated farming systems modelsin 14 agro climatic regionsfor research, extension,
education and busi ness (bankabl e projects). Around 8860 farmers have visited these model s and adopted the
successful modulesfor enhancing their income. Similarly, 63existing farming systemswererefined through on-farm
farmer participatory research.

Under divergfication, low chilling applehasbeen eval uated at Meerut whichisgiving scopefor increasing the
incomeof farmers. Organic production packagesfor 42 cropping systemssuitablefor 11 stateswere a so devel oped.
Twointegrated organicfarming systemsmode sfor Tamil Nadu and Megha ayawere devel oped besidesidentification
varietiessuitablefor organic farmingin 12 states. Policy for promotion of organic farmingwasalso formulated
based on theresultsof NPOF project by involving Ministry of Agriculture, Cooperation and FarmersWelfare More
than 225 FL. Dson oilseedsin farming systems perspectivewas conducted.Farmer FIRST programmewasinitiated
in 3 villagesduring the year besides adopting 50 villagesunder Mera Gaon Mera Gaurav for penetrating the
modern and suitabletechnol ogiesto thefarmsfor higher productivity with least uncertaintiesin Western Plain zone
of Uttar Pradesh. Theresearch activitiesand programmesof theingtitute, AICRPand network workswiththeaim
to doublethereal farmincomethrough farming systemsapproach by 2022.

Capacity building of scientistshave been made by deputing themto nationa (08 no’s) and internationd training
(04n0's). Thelngtitute organized athree days Northern Regiona Agriculture Fair “ Krishi Kumbh-2016, two field
schooals, threetrainings, one national seminar, two field daysone on mustard and one on mango, several kisan
gosthies on management practices of cropsand livestock. Infrastructurefacilities such asdatarepository cell
(DRC) and fishpond were devel oped. Publications (09 no’s) having NAA Srating of >6 was also made by the
ingtitute.Infuture, effortsare being madeto initiate studies on Carbon creditingand GHG emissionin IFSmodels
and Preparation of Bankable | FS project using avail able databank by involving AlCRP network.

| expressmy gratitudeto Dr.TrilochanM ahapatra, Secretary, DARE and Director Generd, ICAR, New Delhi
and Dr. K. Alagusundaram, Acting Deputy Director Genera (NRM), ICAR, New Delhi for their constant guidance,
encouragement and support. My appreciationisalsodueto Dr. S. Bhaskar, ADG (AAFCC), ICAR, New Delhi
andto other staff membersof NRM division for cooperation and support. Thehelp of the PME Cell and Editoria

Committeein compiling and timely publication of thereportishighly appreciated. %

(A SPanwar)
Director

ICAR-Indian Ingtitute of Farming Systems Research i
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dk; ok B’k

1- ILFku dk uke o 1rk 4 Hkdvui&tkyrh; df 1.kyh vul/iku BLFku]
ekniije] ejB mRrj in’kk 250110

2- ctV 12016&17"
d- DLFkxr %z yk[k eb

;kEukxr XJ&; kukxr
1ko/kku 0;; Lkjdkjh vkoVu$ vkrfjd dy vunku  Lkjdkjh jktlo  dy 0;;
vunku iff'kn di ’k;j vikcVu ho;; ikiir I Ydkye
Le[;ky;  idkye3$a: 0;; 6574
Hjk inku d
xb virfjDr
JkFk
1 2 3 4 5 6 7 8
1750 156-00 & & 1340-00 111700 & 111700
[k ok®; Okr 4:z- yk[k ek
okr ctV 0;;
1ku vij vU; Bokfuoflk yitk 220-00 131-00
futh _ .k vikj vixe jki*k 300 290
ok®; foRr wkf'kr ifj;kEuk, 54-40 3513
dy 277-40 169-03
X- JkELo akflr %12016&17% %= yk[k e#
okr /kujkf™k
1{k= mRikn 16-88
efL;] n/k ,o 1’k fod; 1-43
yio Ul “tyd@ty 'fYd 3-02
fofolk 7-81
__.k,0 vixe jk’k 1j C;kE 12-91
VM- 1 C5FE 18-72
WwU; djktLo vkj BLFku "kyd# 0-42
dy 61-91

|CAR-Indian Ingtitute of Farming Systems Research 1
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3- depkij;k dh fLFkfr 131-3-2017 rol¥

Ji.kh etjh fLFkfr fjDr
oKkfud

fun’kd 01 01 &
1/kku oKkfud 07 08 +01
(kfj"B oKkfud 12 08 04
oKkfud 19 16 03
dy 39 33 07
Rkduhdh depkjh

J . K& IVh&6]7 @8]7 @9 02 02 &
J K& IVI&3] Vh&4 ,0 Vh&5h 18 18$01+ &
J.K& Vi&1 ,0 Vh&2h 03 03 &
dy 23 24 &
1I’kklfud depkjh

"B 1”kBfud vikdkjh 01 01 &
foRr ,0 y[Hf/kdkjh 01 01 &
Lkgk;d 1K B fud vikdkjh 01 & 01
Lkgk; d 04 04 &
kj'B fyfid 01 01 &
futh Ifpo 02 02+01# &
0;f0rxr Ngk;d 02 02 &
dfu'B vi’kfyfid 01 01+01* &
dfu'B fyfid 03 03 &
dy 16 17 01
Lkgk; d depkjh 10 10 &
VLFkb depkjh 15 15 &
dy 41 42 08

# dinh; enk yo.krk vull/fu ILFku] djuky I LFkukrfjr fd, x, dfu'B vitk;Urk dk ,d in &
Hfo"; e okfi I fd;k €k Idrk gA

«vkj = 1’Kklfud lox d 1uxBu d cin ; vfrfjDr in g & Hd-vu-i- ILFku d fun’fulllj ;
VXY Vin’k rd cu jgxA

2 ICAR-Indian Institute of Farming Systems Research
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3-1 ub fu;r;k@ dk;Hkj xg.k

de ke lknuke lknHkkj xg.k  dgk I VK[ ;k

I- dh friFk

1- Mk- vier dekj oKkfud 13-05-2016 & kb fu;r

3-2 inklufr@LFkuklrj .k@ Bokfuoflk

d-1Ii ke In uke friFk fVIif.k;k

1 M vikj-, I- ;kno  i/ku oKkfud  07-04-2016 p;u ifotkxk/;{k {k=h; LV’ku]
vikb I, vkj&vikbwvib, EMCY ; 1]
nfr ;i

2 Jh ik flg e[; rdundh 31072016 I okfuoflk

vifkdkjh

3 M el 1- vk;  i/lu oKkfud  31-12-2016 I okfuoflk

4 M, ci-d- “kek i/ku oKkfud  28:02-2016 1 okfuoflk

5 M Eif- fllg iMu oKifud  31-032017  Bokfuoflk

lke[k vul/ku muyfC/k;k

mUkj ¢n’k di if”peh enkuh =k d —"kdk gr
15 g0 flfpr Hfe 1j Beflor —f'k ¢.kyn
e My fodflr fd;k x;kA bl eMy e ikjifjd
Qly o pkjk mRiknu 4105 gi] d BkFk BkFk
1’k tkyu 12 H o 1 xk;4 chxokun 10-22 g0k
,0 VU; vo;0;k €1 eNyh ikyu 10-1 g0j
e’k-e mRiknu 4100 ox efVjh ckmMh
ik/kkgkik o xgk okfvdk d Teko’k 1
vikdre vifFkd yitk # 268 yk[k ¢fr g0
¢fr o' ckir gvilA bld virfja 1’k ikyu
bdkb I clir xkcj d mi;kx dj 2 %u eh
{kerk okyn ck;kx 1 bdkb 1 145 fd-xk {kerk
d 17 ,y ih th fifyMj d cjkcj ck;kxl
ckir fd;k x;kA

|CAR-Indian Ingtitute of Farming Systems Research
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o —fk ¢c.kyn eMy d vrxr 2175 ox el

Vk;ke okyh e’kze bdkb 5 Lrjh; jdi I 1-
30 d yik o ykxr d vuikr T # 13900@
dk ") yitk d BkFk BkFk 40 fnu di JkExk)
Itu nt dh x;hA

Qyk 1 vikkfjr —f'k ¢.lkyh d ¢;kx e 3 o'k
vk; d Qyo{k e loki/kd mRiknu ve - n db
fdLe PLorlf e mk;h x;h #39-44 fd-xk-@ofk
@o'%k tcfd cj dh ¢thfr;k e Pxkykt fdLe
e lokikd mRiknu 4150 fd-xk@o{k@0'k: ,0
vukj dh fdLek e pHxol® fdLe e RBoki/kd
mRiknu 112-0 fdxk@ofk@o'k nt dh x;hA

o Vvikd %uRo Qy ofkjki.k ¢;kx d vrxr

foffllu virt Qly c¢.kfy;k e €k 1j
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VI ¢yt Bokfhd yitnks d ik;k x;HA
nlj Qe ij IL; ViAGr c.kyh rik rilj
Be ij phik vididjr QIy c.lkyh ikzk x sk

if’pel mlkj cn’k di ifjfLFkfr;k e lo df
de "firyu okyh ctkfr bviuld Qynk;d
1k;h x;0A bld Wrxr Ic dh fdLe bvUuld
dk 1"'tu ,0 Qyu f}ri; o'k e Hh Rkell;
JokA Qjojh d f}rh; Hirkg e 1"iu ,0 tu
d e/; e Qyk dn ifjiDork nt dh x;hA
Qlyk dk vklr otu 120 xke ,0 Vi, 1,1
dh ek=k 18 fMxt fcDI 1k;h x;1A Bc dh nk
w; de "fryu okyh fdLek ;Fk MkIV
XkMu>”,0 ekbdy d ikkk dk Hh 1{k= e
LFkfir fd sk ;KA 1"tu 1 afjiDork 1 120
fnu” dk vrjky nt dh x;hA

Mxu Qy d mRiknu 1 MEcfl/kr ikRfed
vidMk d vullkj nk o'k dh vk; 1.k gku 1]
vxLr 2016 e 1"1u ikjEtk gvk i"tu 1 Qyk
dh ifjiDork dk Te; 45 fnu 1k;k XA 1fr
yrk 6&8 Qy vk; ftudk vklr out 375
xke ,0 Vi, 1-,1- 18 1 19 fMxh fcDI 1k;h
X IA

if’pel mlkj ¢n’k e cj di fdLe ™, liy cj*
dk Ho eY;kdu fd;k x;k ,0 dkjiRed ifj.lke
ilr gviA nk o'k dh okuLifrd of) d mijlr
yxHx 25 fdxk Qy dk mRiknu gwvk rFk
Qyk dk Vi, I-, 1 16 tMxh fcDB ik;k X ;KA
bl 1tkfr e cj dh fo*kkrk ;g 1k;h x;h fd
bu e pf.ky viflrk dk idklk ugh n[ik x ;A
ILFku e cyfull sk BUrjk Hh yxk;k x;HA ,d
o'k dh of) d mijilr 1"iu wkjEHk gvk rFik
270 fnu ckn Qy ifjiDork dh volFk e
Vk;A Qyk dk vklr otu 240 xke rfk Vi
S0 7 tMxh feDE ak;k X ;KA vklkeh uic

4

d ik e nk o'k di of) d mijkir ekp 2017

e i"iu il gvia

1’kvk d fy, o'k Hj gjk pkjk mRiknu e MTY
d vrxr eDdk&eVj&Tokj Qly pd 1
lokfkd Tokj lerY; mit 417146 Vu cfr
g0 ¢fr o'% cklr gviA tcfd 1j o'k mxib
thut okyt neu %01 1 Icl de Tokj lery;
mit 18494 Vu@g0@o' ¢kir ghA

ve:n d rMib d mijkr vyx&vyx ey;
Bo/ku mipkj D)frskd ajifk.k 1 irk pyk
dh ve:n di x.kolkk cuk, j[ku rfk bl dh
HKj .k vof/k dk 10&12 fnu c<ku gr] ,Ldkfcd
JIM 10304 dfY’k; e DykjkoM 40-3%% ,0
dfY’k; e yDVV 10-49% dk mipkj Bcl VPN
Kok X kA

fc@h ;K vikkk cp e’k-e dk eY; lo/ku
gr vkpkj cuku 1j wvipkj dh cukoV] Lokn]
Ixk ,0 dy Loidk;rk @e’ki 8-2] 84] 82
vkj 83 gMifud Ldy fuk vdk 1k;h x;hA

Atl miknu d vidyu d fy, v/;;ufd,
x; uk Qly c.lfy;k e Icl vikd Atk
mRiknu 4858165 exk Ty @g0h XUuk& IM&xg
p? 1 clir gvk tcfd Icl de Atk mRiknu
134922-3 exk ty@glt yikdh &Qy xiHi&VelVj

Qly c.kyh I nt gviA

ILFku e Nhekr fdlkuk d fy, eNwy
Vil r —% ¢.kyh fodkl dju dh in’k e
"W dk; cxfr 1j gA bl ifj;ktuk d virxr
vk; de[; lkird -1 e eNyhikyu d
HFE&HFC virfjDr vk; d Tkr d -i e
wi; Avd” tl riykc d rVk ij Qy IftE;k
dk mRiknu ,0 Mifer {k= 1j Qly mRiknu
dk lelo;u fd;k €k jok gA fdlku d [kr

ICAR-Indian Ingtitute of Farming Systems Research



1j rkykc d rVk i1j uic ,o djkn d kA" dk
Jhik fd sk x;k DFE& IRk eNyn mRiknu e
of) gr cgrj oKkud c¢c/u 1)fr;k dk
viuk;k X;kA chjftkd ifj.kek d wvullkj
cgrj cchu B eNyh mRiknu e mYy[kut;
of) nt dh x;hA eNyh vikdjr —'k ¢.kyh
e My 109 g0t ftle eNyh ikyu 10-5 g0
rik Qly mRiknu %04 g0 I # 63462 dk
dy yitk nt fd;k x;k fele eNyh ikyu
dk ;kxnku 63-85% JgkA

if’pel mkj ¢n’k d enkuh {i=k d ejB]
Iokjuij ,0 cyn’lgj e fd, x, Bo{.k |
Qly chxokuh YLk $ 17k Thyu rik
ckxokuh $ Qly $ 1’k 1kyu dk Icl vikd
efgyk Tonu’lhy k;k x;k D;kd ble dfBu
ifjJe okynh dke T;knk gkrk g ,0 efgykvk
dh Hxhnkgh Bcl T;knk gkrh gA

xtjkr d 1jinuxj fEy e 180 fd lku 1fjokjk
d Bo d cin 1k;k x;k dh bl fEy e villr
thr dk vkdkj 366 gDV;j g & dh jk'Vh;
Lrj dh ryuk e vikd gA ifj.ke Lozlk bll
fty e el;e ,0 cM fdluk dk ifrkr
165606t Bhellr ,o0 y2% fdlkuk 1 vikd gA
Lko e Ik x;k fd 78 ifr*kr fd Bkuk dh
e[; —f'k 1.kyt Qly rFik kkikyu 0;01k;
g VK ek= 22 1fr'kr fdlku viun vienuh
doy Qly mRiknu I ikir djr gA

to 1%u 1jd Qlly c.kfy;k d eY;kdu e
eDdk iHkéki&vky & M Qly pd |
lolfkd xg lerY; mRikndrk 21-17 Vu@gO
@o'k rFk ") itk # 644@g0@fnu ik;
X;k tcfd Tokj&Xokj pkjki&eDdk erk
mMn 114& eF& yifc;k LICENS vo’K¥:

5
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c.kkfy 1 Icl de xg lerY; mRikndrk
110-22 Vu@g0@o': nt dh x;hA

foffllu Qly ¢.kfy;k d rgr [kjirokj dk
mi;kx pkjd -1 efd; thu 1j xg lery;
mRikndrk Mu&xg 1 11541 Vu@gO+

eDdk&xg 114-54 Vu@gOk vikd ckir gwviA

Ihu Dj{kk rdoundk d 15kx | /kku dh
of) ,o mit ij dib [KI iHtko ugn k;k
X;KA vikg-In-Vh ;0 90 fdxk ikvi’k d Ika
Qy Viu dh voLFk 1j mPpre gjkiu Ipdkd
1:34 fjdiM fd;k x;k € fd feuk wvikj-Ii-Vh
,0 90 fdxk 1KVK’k d mi;kx e DerY; FkA
Icl vikd nku 1508 Vu@qg0% ,0 Hl #14-
271 Vu@qgOi dh mit vkj-IhVh ,0 90 fd-xk-
VKK d Bk mipkj e 1k;h x;0A

nk trib dh fof/k;k pkj Qly ¢.kkfy ;k vk
pkj Qly d vo’k% vkj mojdk d I;ktu
dc¢;kx I irk pyk fd ijijer [krh 1 0%
kj e plkoy HNerY; mit ivkjbbh vikd
ckir gviA

Mu yxiu d foftklu rjidk d ryukRed
¢n’fu dk v/;;udjudfy, yc le; rd
Cykx fd, X;( euVkLIykVy 1eVi cMjki.k
fehi] "5 rd My x eEMVIE] My x 1, BV
rdiél] Miyx rd jivjh ivigVie 1 VKByiVX]
Lo&pkfyr VKRIyKVj %, eVi Hk cR;kjkfir
dju okyk gkFk VI TykVx V,pV p oy mit
lokbt] Yk ykxr vuikr Sl wkj Atk
mRiknui buiV vuikr fbbt d Ic/ e] ch
fich, 1% Me cifEx vkj vdfjr ¢lkj.kich, I1/2A
Vi, 1 d vkl u Qly d vo’kik d
rgr cokb d dkj.k Mty 170%4 Be; 180%h
vkj Atk 16504 cpkbA , pVh 1041 g, pvkj&dLs

|CAR-Indian Ingtitute of Farming Systems Research
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d cin Icl T;knk cHikon {k= {kerk iEMVH;
10-44 gk, pvkj &L% e n[k xb] gkykfd] ,pVh
16001 € mPpre {k=; nikrk dk ekik x;kA

tfod vij vtfod ifjfLFkr ;k e xUuk&iMi&xg
Qly 1f)r gr xluk vkj xg dh 1tkfr;k dk
eY;kdu fd;k x;k feld vrxr xiu dh 9
vxri ithfr;k dk eY;kdu fd;k x;HA xfe;k
dh colb I dkid- 05191 1tkr e of/kd
fijkb oky xtu 4, u-,e-Ufk ikir g,A vikdre
piun dh ex=k #fcDl 1fr’kri dk- 3234 e n[k
X;k rHk xUu dh mit 190-27 Vu@g0h dik-ih
d- 05191 itkr 1 wU; dhi ryuk e vikd
illr gbA

df' 1.kyh e fryguk dh fofo/krk In< dju
dh nf'V I 0% 2016 dh [kj)Q _r e 14
B kchu 1k ;k dk ryuiRed eY;kdu fd ;&
X;KA eY;ifdr 14 1tifr;k e T M, 1- 2705
1tkfr dk in’ku Icl mRre jgk tcfd , I-
- 982 ,0 €, 1- 20&71 dh mRikndrk
@e'le nlj ,o rilj LRku 1j jghA mi;Dr
1t ;k e fo'lk.k Efur ihyk eked jkx nkuk
oh ifjfiLFfr;k e ugh yxiA 1tdr €, 1-
20&71 e ijEijkxr ifjfLFkfr o tfod 1)fr
e Ihyk eked dk idki jgrkA tfod o
jiEijkxr 1fjflFkfr;k d rYuiRed v/;;u e

X;k fd] tfod 1fjfLFfr e IHO 1EKr;k
e ihyk eked dk vklr idki de jok rFk
ELjkxr @fjfLlRdr e ;g 1dki vikd jgrA

0%k 2016 d vrjk'Vh; nygu o% d miy{;
j ILFkku Hjk {k= dh df’k 1.kyh e nyguh
Qlyk dh mRikndrk vkj mRiknu c<ku gr
dk;@e cuk;k x;k fele mn dh nk fi

mn&31 vij ek’k&1008: ,0 ex dh 1kp |tkfr k
iir ex&4] vibih,e 2&3] vibih,e 2&14]

6

egk vkj lekvh dk BLFku d i{k= 1j

Jxjkifkrk ,0 mRikndrk gr eY;kdu fd;k
X ;KA THO itk ;k dk nk ifjfLkar'ke ,dhdr

lefdr ulitho ichku ivkbih,el o fu;f=r
e yxk;k x;kA mn 1thfr;k e 1r mn 31
Icl mire kb x;h fEle iy eked dk

idki U;ure 10-04% vibih,e e rFik 0-862%
fu;f=r et o nku dh vikdre mit 71141
fd-xk cfr g0 vibih,e e o 1038 fd-xk cfr
g0 fu;f=r eh jghA ex 1tkr;k e vibih,e
2&14 Icl mRre ik;h x;h fele lefdr
icku oky H[k.M e doy 3-33% ektd o
fu;f=r Hkx e 6-67% ihyk eked dk 1dki
JokA bl 1tkfr e lefdr ichku d wirxr
680 fd-xk ¢fr g0 o fu;f=r [M e 549 fd-
Xk ¢fr g0 dh mit ikir gbA

—f'k tkkixdh mJku e foftlu df'% i.kkyn
eiM;y €l fd I0en vididjr] rdutfd 1)fr]
miur*ky 1tfr;k ,o Qly fofo/khdj.k
rduifd 1)fr;k dk yxk;k x;k felle Mu
dh Purk 1)fr SRI] i mlufrihy 1€k ;K
e"kiu Hjk Mu dk gki.k Kujxg ,o Bjlke
1I%d rRo |cU/ku]xg e "W; d'%.k gjh [kn]
mBh gb D;kjh fofk] Qly oK'k icl/ku] ,0
dkd 1)fr dk infr fd;k x;k rFk Au
lerY; mRiknu eY; ifr g0] dy wvkenul]
') vikenuh ,0 vkenuh ifr fnu i1fr g0 db
x.kuk dju 1y ;g akk x5k fd Ku&wvky
IdQjh [ ;kri&eDdk e VIkijr ekM; yi]
Mudxiuk $ vy 1'kjn dkyhut&iM iQly
fofo/kindj.ke] Mku hinichi 1509%&xg Y, piMhi
3086&<pk lntexfr vk rt rik Mudxg Hikkd
icUkur&<pk hrdundh vidkifjri e loki/kd
Mu TerY; mRiknu ide‘ls 19-0] 18-76] 11-
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30] 1096 Vu ifr g%
e vikd 1k;h x;hA

xg e lrfyr mojd ,0 I{e rRok d mi ;kx
1j —'kd [kr 1ji{k.k d rgr xg dh 1tk ;k
1j Nrfyr mojd ,o0 I{e rRok d icl/ku
1j 34 —Ydk d yxk; x;A iR;d ijrfk.k e 3
iUk g [k x;] Wi&1s fd Bku fof/k i, u-lkvd- nj
120600 fd-xk cfr g0 Vh&2: mlur fof/k
I, u-lk-d-dh nj 120160160 fd-xk ¢fr g0t ,
Vh&3 ¢ mlur fof/i] Vh&2 $1YQj nj 25 fd
Xk ¢fr gOtA 1R;d 1clk dk 800 ox efVj
{i= e fdlkuk d ;gk fd Bkuk Hjk yxk; x;
gA bu 1jik.lk e fdlku fof/k ,0 mlur fof/k
dh ryuk dh xb rFk wk;k x;k fd mlur
fofk e Brfyr ek=k e xg di Qly e ,u-lk-
d- ioku I mijilk itifr;k e de' 7-§]
1] 69 714 ,0 757% 1ifr g0 inkokj e
of) gbA rfk Irfyr ek=k e ,ult-d- ,0
1YQj d i;kx I mijkk itkr;k e de'
9-1] 8-3] 8] 8-82 ,0 8:97% 1fr gDV;] inkokj
e of) fdlu fof/k dh vi{kk vikd nt gbA

fofliu 1fjfLRfr;k d fy, tyok;&vu:i
mRiknu 1.kyh d 1gpku gr riu icku 1}Hr;{
tfod itfod lkrk d ex/;e 1 100% ikkd
rRok di vkifr vk ,uihvk,Q d vulkj 1.k
tfod ickuy tfod dh vkj vxlj 150%
tfod i1cku d Tk 50% vtfod el/;e |
1lkd rRok dh kifr1/ vkj 100% vtfod ic/
ku d rgr m'k divcfk; {k= e 11 o'
12004&05 1 2014&15 fd, tk jg vul/u
ftle riu Qly 1My ;k vFkr BTk;kchu&xg]
Ikeu &Bjlk 0 kchu&puk gA bu
riuk Qly 1.kfy;k e bDdB fd, x; vkdMk
dk fn%dkfyd 11951 1 2015 ekle HBc/i

did i)fr di ryuk

7
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vidMk vFkr o] d Bk tyok; vu:i
mRiknu 1.kyt vkj QRyk dk 1gpkuu gr
v/;;u fd;k x;kA vikd o% ,0 de o' fd
fLFkrh e told 1}Hr d virxr Bk;kchu dk
mRiknu vond 1}Hr dh rYiuk e de’ls 17-
3 ,0e 184s vid nt dh x;iA tfod
mRiknu 1.Kfy;k d rgr mxib xb Ijlk e
@e’kt vikd o vkj de o'l d fLFkr e 6
3 vkj 121% vtfod di ryuk e vikd
mit feynA vtfod dh ryuk e tfod mRiknu
1.kkyh d rgr pu e 22-2% vfkd mit nt
dh xbA bl v/;;u I ;g fu'dk fudkyk €k
Idrk g fd tfod ic/ku d rgr Ik;kchu&puk
Qly 1.kyh vA&’k'd m".k divch; {i= e/
;en’k d fo/; 1Bk —fi&tyok; {=h e
Blet; 1 vikd ;k de o'k dn fLRfr d
rgr cgrj tyok;&vuzi miknu 1.kkyt
gA

Jdidr dfk 1}r ij vi[ky ; Ifflor
1fj ;ktuk 2010&11 1 *k- dh be g ;kEuk
oreku e 75 dink 125 e[ ; dink] 12 midUnk]
32 d'kdk d [krk rFk 6 Hkd-vu-i- ILFku
d LofPNd dink: 1j py jgh gA tk BHh 15
df'k tyok; {k=k e ka gvk gA ;g ;kEuk
34 df'k fo’ofo Jky ;] 2 Rkekl; fo’ofo Jky ;k

Vkj 6 Hkd-vu-I- BLFkuk e Tpkfyr gA vij
ble 23 jJiT;k vij 2 1%; {i= "kfey gA
fitkv d virxr o'k d nkjku] pkj ;kxk |
IEcf/r {k=k e fof’k'V ,dhdr [krh 1.y
ekMy 132 LFkuk: dk fodkl] fofdlu df'k
&ukfjfLRfrd r=k 437 LFkuki d fy, €:-jr
vilikfjr Qly 1.kyh dh 1gpku] vukt
vk/ kfjr Qly en kdkfyd 1kkd 1chu 1j

S HRRM T Ky K23 LRkkuke wkg il
vk/kkfjr mPp eY Qlyk 18 LFkuki d fy,
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tfod [krh 1dt dk fodkl] vul/u i1{k=
,0 LofPNd dink 1j fd;k &k jgr gA tcfd
Je[; 1;kx yxk; x; tifd ik e 1kd
rRok d ifr tokcngh tk 1o 1 iHkon df%
1.Kkyh i) 1768 1fjokjk 21 JKT;kd 32 feyk d
64 (ykdk e 192 xkok e’ iiy ektnk 1fjokjk dh
Ihellr %jy ifjfLFkfr;k e fofo/ndj.k 121
JKT;k d 32 feyk d 64 (ykdk e 192 xkok e
768 afjokjkr iiiy [krh 1.kkyh ekM;y d [kr
eY;kdu Nk vkj Thellr fd Bkuk dh yikinr
vij vithfodk e 1/kj 121 feyk d 64 Oykdk
e 192 xkok e 384 fjokjk vkj frygu ¥125
LFkuk: B €Mh [krh 1.Kfy 5k 1) iFke ifDr
in’ku vul/u dink d el/;e 1 fd; x;A

{k=fof*'V ,ddr df¥ i.kyh vul/Mu] foLrij]
ik vk 0skikp deddkgh 1fj;keukvih d
fy, 14 dfi&tyok; {k=k e 38 dink ij
;addr dfk 1.kyh eiMy fodflr fd; x;A
blh rjg fdlkuk d [krk 1j Kk dink d
ek/;e 1 14 dfk tyok; {k=k e fdlkuk dh
IoHkixrk 1 63 ekenk ,didr [krh 1.kfy ;&
di ifj'dr fd;k x; kA thfd ektnk df
byt B 2&3 x.Hk vikd vk; rRk ifjokjk
dk [kn] Hktu] pkjk] bAu rFk diMk dk
65&80% rd wvkirh djr gA

vukt&vukt Qlly i.kfy;k e nikdifyd
i%d rRo icku I irk pyk g fd /u&xg
1.lkyh e xkcj dh [kkn sk gjh [Kn d BkFk
25850 1fr’kr u=tu d 1frLFkiu 1 4 ifr’kr
dh of} gbA Mu&/Mku 1.kyh e gjh [kn 1
mit e 36% of} nt dh x;hA

foffllu ,u-,-vkj-ih- {k= e yxk, x, Qly
1.1kfy sk e n[lk x;k fd de mRiknu dk e[ ;
dij.k u=tu] QkQkj 1] 1kVK’k ,0 I{e ikkd

8

rRok dk de’f 29] 25] 71 rFk 100% de

1;kx djuk g tcfd fdlku dh rdutd ,0
oKkfud rdutdh d e/; [krt e mRiknu dk
virj 1192] 2059] 2636] 3575 rFk 1622 fd-
Xk 1fr g0 de’k Mu&Mu) Mudxg] eDdk&xg]
Bk kenu&l s ke rik Kugex Qly 1.kyt: e
ik ;KA enk 1jhfk.k d vulky I{e ikid
rRok d i;kx 1 mi;Dr 1.Mfy;k e de’d
805] 7896] 341] 877] rFk 246 fd-xk dh
virfjDr mit iklr gbA 0 ,u-,-vkj-ih-
{i=k o Qly 1.kfy;k e I>k; x; u=tu]
QILQkI I rFk 1kVkk d 1;kx ;k mi;Dr d
iF I{e ik%d rRok d i;kx 1 vikd mit
rAk 1k'kd rRo miskx nfkrk e BAg n[k
X ;KA

fofflu LFkkuk ,0 dfk 1.kkfy ;k €] oreku df%
1.lkyh e Qly 1’kku] mRikn fofo/kidj .k rFk
{kerk fodkl d Hjk B/Kg 1 mRiknu lyxHx
2 xuh rdt vfrfjDr fcdh mRikn e of) 11&2
xur] Qly i.kfy }Hjk yixr e deh 1209}
rAk yitk e of) 12 xuh rdi nfku dk feynA
iIR;d ftyk d fy, 10J'B dfk i.kyn dk
p;u fd;k x;k fell Hfo"; e NtHkior
I;K; %vdk ,o fofo/dj.k rjhdk 1 Bhellr
d'kdk dh vkthfodk dk B/kjgk € 1dA

y% d'kdk dh dfk 1.kyt e B/Mj d virxr
fofflu feyk e 1 1lEck vEeMdjuxj] flj I
verlj] ikdj vij x<xit 1 8 iJhdkdyet
df'f 1.kkfy ;k 1k;h xbA uuhrky dkykj rFk
ipegy ftyk e 5 rfk dinikjk e 7 dff
fy sk ak;h xbA 20 feyk d d'%dk d
vdek d Vil ij Qly S$i’kikyu dfik
L.kyn e[ ; ik;h x;h gk fd dy v/; ;u fd;
X; feyk dh 68% kh RkekU; r;k DHb LFkkuk
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ij dfe;kd vidkj 1] Qly] 1°kku] 11Ld] .k
rrk vU; eiM;y ixvdii e fd; x; 1;kBk
mRiknu e of) #1&2 xum: gbA cktkj e
vikdrk 11&2 xukh rFk Hko e of) 1123
XK 1kb X ;hA

,di—r —f'k ¢.kyh 1 vi[ky Hkjrh; Beflor
vul/fu ifj;keuk dh rgr 10 vk, Q-vikj-
;fuvl e ikp df“k tyok {i=k €1 "'d|
v/k “k'd] mikn] v k rfV; 1j 10 JKkT;k
e frygu ;Dr Qly 1. ky 1j Vikfjr 125
ifke 1Dr in‘lu yxx, x; fele 1 39
exQyf] 38 1dj vj.Mi 22 1jte[l) 12
Ijhk o 18 xih Bjlk ij fd; x;A ie[k
Qly i.lify;kfele fryguh ;& Qlly i.kfy
1j viditjr Qlyk dk ijik.k fd;k x;k gA

txnku ixtjkrt e frygu Vididgr [k ¢.lfy sk
ij iFke 10r in*lu d vrxr Idj vjM
dh mit e 13654 dh of) nt di xb
tefd xnx e eDdi&ljte[lh Qly ¢.kyn
e Ijte[lh dh nk 1f&;k d chp dh njh 20
IVhetVj j[ku 1] fd Bkuk Hjk itk dk fe[kj
dj clu dh fo/kr dh rYkuk e inkokj e 36-
305 dhof) n[k x;kA vidken’k d - BiFke VK
e exQyh dh mlur ¢thr id&6h d ¢;kx |
mit] Idy vij k) yitk e e’k 2528 ,
25-35  Vkj 323% dh of) nt dh x;hA
dixMk ifgekpy c¢cn’kh e dpu cthrt dh
txg ,p 11 ,u&3 dk yxku B xitk&lj Ik
dh mit e 88265 dhof) rFik frioYyk e
,pviboh fryd I dk;kdye&l dk ¢fr LRkiu
dju I 32:06% vfkd mit feyhA

tfod [krh 1j uVod ifj;ktuk ¥, uihvk, QY
dh "kzwvkr 0% 2004&05 e 20 daek d Bk
10 —f%&tyok; {k=k dk “ikfey djd dh xb

9
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FiPA oreku e ;g ;ktuk 11 —f'k fo’ofo | ky ;]
7 Hk—wvu-i- d BLFkuk vkj ,d MIEM
fo’ofoJky; d BiFk 16 JkT;k e dke dj jon
gA Qly c.kfy 1fji{; e Qlyk d tfod
miiknu d fy, oKkud 1dt cFkvk dk
fodkl fd;kA oKkfud fof/k Hjk QlyRiknu
dk BEi.k 1dt fodflrfd;k x;k Tk 11

jiT:kd 42 Qly c.fy:k d fy, mi;& gA

logk;d vidvk d BiF&REFE ;& LRkud
midj.k d bLreky djd 7 jkT;kd 8 p;fur
feyk dh ekenk —f'k 1) fr dn BEI.k Thudkjh
dj 8 ,u,vkjih {k=k tI mUkj xtjkr {i=
Ixejkr 1oh vij nf{ rvh; [kvh {=
VKM ke h Bkxjh {k— Vif’pe Cxkyh
e/; enkun {i= %mUkj e’k mlkj&if peh k=
lirfeyulMi mi vin nffk.lh enku {k: 1/4jl<tLFkkul/z]
1f7peh egkjk'Vv enkus {k— eg JK'Vh vk ef;

egkjk'Vv 1Bkj thu legkjk'Vi d fy odfYid
d’ky [krh ¢.kkyn fEl 1 vf/kd mREknu rFk
le; vij IIk/ku dh cpr g° 1dA

fykcy ;iYM x1 ,0 ty mRikndrk ,Vyl
ieh ;kb- €, afjskeuk d virxr itke d
verlj tyok; cQj thue ,ilte eMy d
mi; kx I Ku dh mit {kerx 848 Vu cfr
g0 uk;k x;k vRkr olLirfod mit 2-89 Vu
cfr gO JokA bl tyok; e HHkfor mit 1
oiLirfod mit e 559 Vu ¢fr g0 dk vrj
nt dh x;h &k di Mkfor mit dk yxHx
659% gA blh rjg 1f’pe cxky d dY;k.k
cQj {k= e IHkfor mit 712 Vu ¢fr g0
1k x;k tcfd oiLro e fiNy nll Rkyk dk
vilru mit 229 Vu ¢fr g0 FkA THkfor
mit ,o oilLrfod mit e 483 Vu cfr g0
dk vrj nt fd;k x;k € di IHkfor mit
dk yxHx 67-8% gA
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Mku e 1jijkxr yok fof/k e ute yfir ;fj;k
d ¢;kx I effiu mI€u e 23-8% dh fxjkoV
nt dh x;h tcfd xkd yfir ;fj;k d
c;kx 1 ;g fxjhoV 11-16% ik;h x;hA x/Ad
yiir ;fj;kd ¢;kx 1, ;jkfed fof/k | cokb
e 1kjafjd fof/k dh ryuk e elFku mltu e
21-76% dh fxjkoV nt dh x;hA

o‘ohd tyok; ifjoru d v/;;u d vrxr
Mu db 1jijkxr [krh e Rkek); ;fj;k dh
¢;kx 1 dkcu mltu 125261 fd-xk dkcu
Mkb&wviDBkbM BerY; ¢fr g0 ntt fd;k x;k
tefd uhe yfir ;fj;kd ¢;kx 1 ;ghmRI€u
932-34 fd-xk dkcu Mb&viD IkoM RerY; @g0
JOA
of’od tyok; eMy ¢, €D’ku Hjk jetVivo
diIVku ikFkot Ivkj-h-ins 45 d ifj-";
e ektnk miiknu c.kkyn B [krt 1 feyu
okyt ") yiHk e 2 1 8-5% fxjkoV dk vidyu
fd;k x;k g tefd vkj-Ikib- 85 d vkdyu
d vullkj ;g fxjkoV 1 1 9% gku dk vueku
XKk Xk gA nkuk e Myk s, i lhe ,o0 M, BTV
vij-Ih-ih- 45 0 85 d vrxr] ifj-7;
,1le&,y dk Nivdj ckdh Btk ifj—"; e
xg dhi inkokj e 1 B 23% dk fxjkoV dk
vidyu fd;k x;kA

Iirthvib, vij vullu dk; @e "tyok; ifjoru
d ifj— ;e —f'k vk [kl B j{kk

Ih,,Q, I d vrxr Hjri; —f'% ¢.kyn
vul/kk ILRku elnhije vkj vrjjk'vh; eDdk
vij xg 1M dz ilhvib, e, evioVvi d Bg;kx
I nf{i.k ,k;k e tyok; Lekv ikVQKy ;k
fodflr vk ifjHkfkr dju gr ,d ifj;kEuk
ko fd;kx;A b afj ;kEuk d virxr "tyok;-
LekV xko* dk fodflr dju d fy, etQjuxj

10

feyk d [krkyh ty,d e fLRor xx/Mjh xio ok

p;u fd;k x;kA bldk mi’; tyok; ifjoru
I gu okyh thf[kek dk ccfkr djuk wij
mud c¢c/u dk c<kok nuk rFk fdlkuk dh
vithfodk vkj vienuh e B/kj ykuk gA bl
ifj;ktuk d vrxr lo{k.k d el/;e 1
xx/kjh xko dh cpexd tkudkjh ,d= dh xb
0 {i= d fy, tyok; vu:i tyok; LekV
—f'% d foflu rdfufd;k dh igpku d
p;fur xko e vklr tkr 097 g0 ik kA
y% ,0 lhekr tkr oky ifjokjk dh I[,
ifjokjk d yxtkx 83% &k fd rth | ?erh
gb tkr d vidkj dk Idr gA if’peh mlkj
¢n’k d bl enkuh {i= e —f'k c.kyh d =1
e Qly miiknu d BkFk DRk 17k dkyu o
ckxokuh e[ ; -1 e 1k;h x;hA

if'pel mlkj cn’k e efgykvk dk i#i db
ryuk e dikk.k d cfr vikd Bonu’ly
1k kA Bofk.k 1 ark pyk di bl {k= e
22% tul[;k de otu dh f’kdkj g ,0
Ath di deh efgykvk e i#% d ryuk e
T;knk gA vigkj fofof/kdj.k e t efgyk ef[k;k
okyh ifjokjk e i#% ef[k;k okyh ifjokjk dn
ryuk e de fofo/krk nt dh x;A

if’pel mlkj cn’k e fd, x, Bofk.k 1 chir
vidvk d fo’y'.k I ;g Idr feyk] fd
Qly mRiknu e trkb dh NiMdj wU; dk;k
e e’fundj.k dk mi;kx cgr gh de gA

if"pel mlkj cn’k d enkuh {k=k dh feéh e 0-
5% 1 Hh de tfod dkcu] 63 1 299 fd-xk
miytk 10Kk ¢fr g0 ,0 I{e ikkd rRok dh
def d LiF feéh di mojrk de ik;h x;hA
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1fJp;

Hkjrh; —f% vulMu ifj'%n & ,d utj e

Hkjrn; —f'k vul/kk 1fj'n Ivkb I, vigh
—f% vullMu vkj ik fotkoc M vkjbl] —f%
e=ky ;] Hkjr |jdkj d rgr ,d Lok;Uk IxBu
gA & —fk vull/u 1fj%n d -1 e thuk tkrk
0] ;9 16 tykb 1929 dk —f'k 1j j,;y del’ku
dh fjikv d vulj.k e BklkbVvh itidj.k
vilifu;e] 1860 d rgr ,d ith—r IklkbVh d
o1 e LRkfir fd;k x;k feldk e[ ;ky; ub
fnYyh e gA

1fJ'n 1j n’k e ckxokuh] efL; tkyu vkj 17k
fokku Ifgr —% e vull/ku vij "i{kk d Telo;ul
ekxn’ku vkj cc/u d fy, BolPp BLF gA n’k
e Qyh 111 wviblh,vkj BLFkuk vk 73 —f%
foofo]ky;k d Bk ;g nfu;k d Icl cM
Jkvh; —f'k ¢y sk e 1 ,d gA BLFkuk wij
fo’ofoJky;k e fodflr ck]kxfd;k ifj'n d
665 1 vikd —f' foKku dek idondh d ek/;e
I glrkrfjr vkj 1fj"—r dh €k joh gA

vibh, vk u viu vull Ku] k{k vkj folirkj
xfriof/k;k d tfj, Hkjr e gfjr @fr vy —f'%
d vikfudidj.k d fy, vx.k Hfedk futkkb gA
1fj'n] vul/lu vikj ck]kixdh fodkl d el/;e
I n’k dk 1951 1 2016 rd vukt mRiknu e 5
XUk ckxokuh d mRiknu e 9.5 xuk] eNyn dh
ek=k e 13 xuk] nk/k mRiknu e 8.5 xuk vkj vM
d mRiknu e 43 xuk c<k dj n’k dk jk'vh; [K]
vk iK%k Bj{k e viRefutkj fd;k gA

—fk e mPp 'Kk e m—"Vrk dk c<kok nu e
1fj'%n u Hh ,d ce[k tiedk fulkb gA ;g foKku
vkj ck]kixdh fodkl d c<r {k=k e yxh gb g
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vkj blld oKkfud vrjk'Vh; Lrj 1j mud {k=k
e Loidkj fd, tkr gA n’k dh c<rh vicknh d
fy, ik'vd Dj{] AVvir [krh ;K Hkfe] 1kuh df
deh d k& kR kacy okfex vkblh,vij d
leu ,d cMh pukrt g] fEldk fujkdj.k ,fddr
—f'k ¢.kyt dk viukdj fd;k € Idrk gA bl
dmh e Hkjrh; —'% vulKku 1fj'kn ivkb h, vkjh
dk BLFku Hkjrn; —f'% c.kkyn vul/ I LFkku]
ekinije Irr dk;jr gA

Hik-d-vu-1-&Hkkjrh;  df'k 1.kkyh vul/ku
ILFkku

df'v 1.kyh vul/ku ifj;keuk fun’ky;
faiMn, Q, Bvijh dk 1.k fodflr BLFku dk ntk
Hkkgrh;  df'k 1.kkyh vu B /kku B LFkku
ivkbwib,Q, Ivikjh d u; uke d - e 27 uocj
2014 dk fn;k x;k Fk rFik pky fotkkx 1, di—r
df'c ¢.kyh cchu] Qly ¢.kyh vij 1k
cc/u] tfod —f% ¢.kkyn) iy ok | ixdh LRkukr .k
"Wku ,0 ekuo Dlkku fodklh d  NKFk& kR
Jdi—r —fk ¢.kfy;k 1j vi[ky Hkjrh; Beflor
vul/ku 1) ;keuk i, vib Bhvk ih&wvkb, Q, B4 ik
tfod [krh 1 uVod ifj;kEuk 4, uihvk, Q% Hh
ILFku d vitklu vx gA

Hkk-d-vu-1-&Hkkjrh;  df'k 1.kkyh vull/ku
BLFku dh mn; ;k=k

1952853 ¢ b—"%d d [krk ij Pljy mojd
I8 skEuk k= gb Ao

1956 & wvkn’k BL; ¢skxk dk &Mk Xk wij
Vi[ky Hkjrh; Beflor IL; vul/ku ifj;keuk
,d Hkd-vu-i- ifj;ktuk d -1 e k- gbA
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1968&89 & nk Avdk bvkn’k BL; ¢;kxB Wkj
pljy mojd ij{k.k8 dk Bk €Mdj ;ktuk dk
Vi[ky Hkjrh; Beflor IL; vull/ku ifj;keuk
L,vibIh, vkt d -1 e iuo;oflFrr vkj Lohdr
fd;k X ;KA

1989 4 wv-Hkk-He-IL; wvu-ifj- dk Qly
c.kynsk 1y vi[ky Hkjrh; Beflor vul/iku
ifj ;keuk d DR BQ Ry ¢.lkyh vullku ifj ; kEuk
fun’kky ;b d uke L8 ekniije eJB e LFkfir fd;k
X ;KA

2004&05 + 13 1g&lpkyu dak d Bk ub
;ktuk tfod [krh 1) uVod 1fj;ktuk
uthvk, Qb dk Q-¢c-vu-ifj-fun- T €Mk X;kA

2010 % Qly c.kyh vul/ku ifj;k€uk
fun’fky; vkj Qly c¢.kkyhsk ij vi[ky Hkjr;
leflor vull/lu ifj;ktuk dk uke @e’i —f'k
c.kkyh vull/u 1fj;kEuk fun’iky; wij —f%
c.kkynsk 1) vi[ky Hkjrh; Beflor vul/iku
ifj;ktuk d -1 e cny fnk x;HA

2014 & 1iMh, Qvkjvkj #—c-vu-ifj-fun-h dk
1.k fodflr ILFku e mlur fvixMi dj fn;k
Xk vk bl pHkjrh; dfk 1.kyn vulKu BLR&uR
d -1 e u;k uke fnsk X kA —f'k c.lkyhsk 1j
Vi[ky Hkjr; Beflor vul/ku ifj;ktuk vij
tfod [krh 1j uVod ifj;ktuk %, uihvk, Q4
ILFku d vitklu vx d -1 e jgA

If{kir bfrgkl

Qly c.kyh vulMu ifj;keuk dh mRiflk
Mk ,-ch LVhoV] ledy bLVIVIV v,Q 1,by
filp] ,cjMhu] ;-d4 d Hkjr;k=k d nkjku dgh
miunl Bk pkytl d e/; e gb FirA mlg feéh dh
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mojrk dh tkp d Ic/k e fLFkfr dn Reifk dju
d fy, rRdktyd biffj;y difly v,Q ,ixdYpjy
filp Hjk vkef=r fd;k x;k Fik € cgr gh de
le; d Horj feéh vikj tyok; di foftlu fLRfr ;k
d vrxr 1;kr thudkjh ¢kir dj vio’;d dne
mBk,] rifid —f'% folkx Qly dh inkokj c<u d
fy, fdlkuk dk cklfxd fun’k n IdA mudh
lehfkk fjakv] 1947 e cdkf’kr gb] feldk n’k e
mojd ¢;kxk d rUoKku vkj vH;kI ij dkQn
cHko IMKA fdlkuk d [krk 1j gku oky fljy
[kn 1jidk.kb dju vij p;fur digk 1j FEfVy
C;kxib d Ipkyu d egRo dk fjikv e cy fn;k
X;kA 1953 e feéh dh mojrk vkj mojd ¢;kx
ifj;ktukd el/;e 1 Hkjr&vefjdh ch]kixdn
Ig;kx Te>kr d rgr [kndrivk d {i= ij
fmojd ujhfk.ke dh *k#vkr dk fukufyf[kr mi” ;k
d Ik ciREkigr fd;k x;kA

fdlku d {k= dh fLRfr;k d vyx&vyx
I;ktuk e ,uitd d c¢;kxdk Qly dh
cfrfd;kvk dk v/; ;u dju d fy,A

o (;kid feén legk e fofdlu mojdk dh Bki{k
cfrf@d;k dh thp vkj fofllu —f&tyok;
{i=k d fy, b'Vre mojd I ;ktu dk vueku
djukA

o Lon’ih mRiknu d fy, fofflu ukbVkEu wij
Q,LQfvd mojdk d Rki{k cn’ku dk v/; ;u
djukA

o fdliuk d lefk Qly mRiknu 1j mojd
mi;kx dh Hfedk dk ¢cn’ku djukA

ckn e] 1956 e wvkn’k 17; ijhfk.k] VvFkr
tiVy ¢;kxk d fy; /;ku 1 p;fur dak dk Ha
ifj;keuk d nk;j e yksk x;k vkj bl vf[ky

ICAR-Indian Ingtitute of Farming Systems Research



Hijri; Beflor 17 foKku aji{k.k &, violh,b, I
d -1 ecnyfn; k KA Be; chru d Bk gf
;0 ;keuk fodkl vkj fodkl d foftlu pj.kk 1
xtjh rifd fokku vkj ck]kixdh d fodkl e of)
ok vk c<rn ekxk dk ik fd;k € BdA —f'%
HL—frd cFkwvk] fhpkb] akk.K jklk;fud 2%kl
fu;=.k vk cg Qlyk dk "kfey djd vull/iku

{i= dk foLrkj fd;k x;kA yfdu feéh dn mojrk
vkj mojd mi ;kx n{kr 1j thj thjh jokA 1968-
69 e bl ;keuk dk vi[ky Hkjrh; Beflor IL;

vul u ifj kuk &, vibIhvig, it d -1 e nk
Avdkevin’k IL; ¢;hxB vij pRjy mojd 1jik.I8
d Ik Lot—r fd;k x;k Fkk A

—f% vulMu] ofjr Gkfr d cin Ho 1RO
Qly ij 1j dfler jg ytdu ,dLFk;h fodkl
d fy, ¢.kyh —f'vVdk.k gkuk pkfg, b1 vglkl
u Qly ¢.kyh mle[k vul/ku *k- dju d fy,
clRlkgu fnsk vkj 7oh 1poih; ;kuk d nkjku
;0 1fj;ktuk fun’kky; e cny nh xb vij bl
Qly c.kyn vull/lu ifj;ktuk fun’iy; d
uke d -1 e ekp] 1989 e e[;ky; d ukr
inhije] ejB] ; ih LRI r fd;k x;kA bl vykol]
11oh 1po'ih; ;keuk d nkjku aoMalh, Bvky dk
2009-10 d nkj u —f'k ¢c.kyh vul/lku ifj ;kEuk
fun’fky; fanmn,Q, BIvkjt d -1 e 1ul ukfer
fd k x kA 2014 d nkjku 11200 1po'lh; ;kEUk:
1iMh, Qwkjviy dk 1.k fodflr BLFku Hkjrh;
—f% ¢c.kkyh vull/iku ILFku d -1 e mlur vij
ukfer fd;k x;k vkj ,di—r —% ¢.kfy;k 1]
vi[ky Hkjri; Beflor vul/ku ifj;ktuk
I, vib vk ih&wvib, Q, Bt d BEFk& BKFk Yektnk
31 dak d vylok] Hk-d-vu-i-&Hk-d-Bvu-1- dk
u, LoPNd de d -1 e tiMk x;k vk tfod
[krh ij uVod ifj;kEuk On 4, uihvk,Q] ektnk
13 Bg&lpkyu dek d vykok] 7 u, Ig;kx

| CAR-Indian Ingtitute of Farming Systems Research
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dak dk €Mk x ;K futufyflkr tukn’k d BkFk
ILFku dk ,d vfilu vx cu jg !

o di—r —f'k c.kfy;k e mRikndrk wikj
11k miskx {kerk e 1/ d fy, mRiknu
rduhdk ij cfusknh vkj Rkefjd vull/iku
djukA

o foftklu —f'k fLFkfr;k d fy, d’ky] vkiFd
o1 B 0;00k; vk i1;koj.k dh ="V I LFkk;h
—r [krh ¢.kyh e,My fodflr djukA

o Gyl VIMr —F% mRiknu ck|¥xid;k d
v,u&Qke ijik. IRzkiu VAj ifj ihu djiua

o ,di—r —f% ¢.kfy;k e ekuo 1Hiku fodkll
Vkj {kerk fuek.k djukA

o —fk¢.fy;kd vul/ku vij fodkl d IHa
igyvk ij Ipukd ,d HMj d -1 e dk;
djukA

e n’ke ,di—r —fk¢c.kyt vull/ku dk lelo;
Vi fuxjkuh djukA

bldh LFkiuk d cin I BLRku u foftkiu
LR rdn& kifkd vk 1 Ikku&vidik fLFKr 5k
d fy, —fk mRiknu ckJkixfd;k d fodkl wkj
"Whu e egRoi.k ;kxnku fn;k gA bu ck]kxtd;k
dk mi”; ub ckjkixid;k d ek/;e 1 d’ky
I 1kku miskx vk vifkdre yitk ckir djuk gA

vul/fu d dN ce[k {i= futu g !

o ,di—r —f% c.lyh

o TIjr&vilidjr d’ky vij yrHnk
—f'k ¢ty ;k dk fodkl djuk

;d Qly@
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fofllu Qly vu@ek d fy, b'Vre fdLe’
dk 1;ktu

b'Vre Qly I;ktu vij vrj Qly c.lkyn
d fy, jki.k T;kefr

foftklu Qly c¢.kfy;k d rgr trib
viko”;drkvk vkl Qly LFkiuk fof/k

foflu —PR&IKGILAfrd {=k % fLAfr sk d
vrxr —f% LI dk pfj= fo=k Vij
ok fo”y'k.k djuk

—f@Qly ¢.My:k dk foryk.k

fofflu QUyk vk feéh d cdkjk d fy,
mojdk d d’ky Bkr

fofflu —f%@QNy ¢.Kfy;ke ,di—
cc/ku djuk

Qly dh inkokj vkj feéh di mojrk ij
nidkfyd ,di—r ikkd ¢chu vij jklk;fud
mojd dk ctkko

vukt&vukt Qly ¢.kfy sk e Qymnkj Qlyk
dk "kfey djuk

I Rku Bj{k.k ck]kixfd ;k
Qke e’k
tyok; ypdnkj —f'%
tfod ,0 ifj’k) [krh

[krk ij QUy c.kyh ck|kixid sk dlk eY
Vij "l

Qly@—f% c.lyn 1hcfhr Mvicl gchu

—f% ¢.kyh vul/lku 1 BEcf/kr ekuo 1 Rkku
fodkl dk fodkl djuk

i’kd

dj.k vij Qly vo’kk cchu

:kdu
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1- Hkk-d-vur-1-&Hkkpra; df'k 1.kkyh
vul/kku BLFku }kjk futufyflkr rhu
ktukv Bpkfyr gh

Hed-vu-i-&kjrh; df 1.kynh vulu BLRku
dk e[;ky;] etnhije e g feld virxr pij
fotkkx ¥, di—r dfk ¢.kkyh cchu] Qly ¢.kkyh
vij Tlkku ¢cchu] tfod —f'k ¢.kkyn wij ck]kixdh
LFkukry .k "Wk ,0 ekuo 1 Bkku fodklt d A& NIF
,d 1fj;keuk 1el;0;d bdib dk;jr gA

2. ,di—r —f'% ¢c.kfy;k 1j VIi[ky Hkjrn;
Leflor vul/ku ify;ktuk ¥, vko Bhvkjih
&vikbl, Q, 14

I wvkb, Q, T vul/kku dee &, vib Bhvikj 1h&
vib,Q, I dk urfo ,d ifj;ktuk Belo;d Hijk
fd;k thrk g t fun’kd wkbvib,Q, Ivkj d
¢’klfud fu;=.k d vrxr gxkA v,u&LVku
"Wh 31 e[; dak vkj 11 mi de&k 1j k- fd;k

X;k gA ; de mu —fk egkfoJky;k d ;k mud
{i=n; vullu d& ;k lTkell; fo’ ofo|ky ke

tok eter —f% vul/lu Vk/kkj miytk g] 1}
ey vij 0;kogkfjd "k e yx g, gA

et Thr 1) "k &g skeuk 32 dak 1j py
joh g ; de fdlkuk d Dgikixrk vul/ku e
yX g, 0A [kr e "k diz fofflu —f tyok;
{i=k e fLFr g vkj 1j {i= dk NekfoLV djr gA

3. tifod [kirh
I, uthvk, Qk

1j uVod 1ifj;ktuk

;0 ifj;ktuk oreku e jkT;k e fLFkr —f%
fo’ofo Jky;k 1124 wkblh,vkj BLFkuk 474 ,0
vi; fo'ofolky; i1t e py joh gA

ICAR-Indian Ingtitute of Farming Systems Research
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EXECUTIVE SUMMARY

1. Nameand addressof thelngtitute ICAR- Indian Institute of Farming Systems Research, M odipuram, M eerut-250110,
Uttar Pradesh, India

2. Budget (2016-17)

a Institute (z in Lakhs)
Plan Non Plan
Provision Expenditure Gowt. Allocation Total Exp. Out Exp. Out Total
Grant internal + Allocation of of expenditure
additional (cal. 3+4) Govt. revenue (col. 6+7)
amount Grant generation
provided by
Hars out of
Council shares
1 2 & 4 5 6 7 8

1750 156.00 - - 1340.00 1117.00 - 1117.00
b) External sources(z inLakhs)

Source Budget Expenditure

Pension and other retirement benefits 2200 131.00

Personal loan and advances 300 290

Externally funded projects 54.40 313

Total 277.40 169.03
¢) Revenuegenerated (7 inLakhs) during 2016-17

Source Amount

Farm Produce 16.83

Saeof fish, milk and livestock 143

Licensefee/ water charges 302

Miscellaneous 781

Interest on loan and advances 1291

Interest on TDR 1872

Others (Royalty and Inst. Charges) 042

Total 61.91

3. Staff position (as on 31.03.2017)

Category Sanction Position Vacant
Scientific
Director oL oL Nil
Principal Scientist o7 (0°] +01
Senior Scientist 12 (03] (07}
Scientist 19 16 3
Total 39 33 07

| CAR-Indian Ingtitute of Farming Systems Research 15
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Category Sanction Position Vacant

Technical Staff

Category-I11 (T-6, 7/8) 024 (02 -

Category-I1 (T-3, T-4 & T-5) 18 18+1 One post of overseer from -

CSSRI, Karnal had been transferred
whichisto be returned in future

Category-I (T-1& T-2) 3 3 -

Tota 23 2

Adminigtrative Staff

Sr. Administrative Officer 01 oL -

F&AO (018 oL -

AAO 01 - 01

Assistant 07} 07} -

ubC o1 oL -

PS 02 02+01* -

PA ® 02 -

Jr. Steno Gr 111 o1 01+01* -

LDC 3 3 -

Tota 16 17 oL
Supporting Saff 10 10 -
Temporary StatusCasual Labourers 15 15 -

TOTAL 41 42 08
3.1 New appointments/joining
Sl. Name Designation Dateof Joining From Remarks
No.
1 Sh. Amit Kumar Scientist 13.05.2016 ICAR-NAARM, New A ppointment
(Agronomy) Hyderabad
3.2 Selection/transfer/superannuation
Sl.  Name Designation Date Selected to Remarks
No.
1 Dr.R.S.Yadav ~ Pr. Scientist 07042016  Head, Regional Station Datia  Selection
(ICAR-1ISWC)
2 Sh. J.P. Singh Chief Tech. Officer 31.07.2016 Superannaution
3 Dr.M.P.S.Arya Pr. Scientist (Agronomy) 31.12.2016 Superannaution
4 Dr.B.K.Sharma  Pr. Scientist (Agril. Extension) 28.02.2017 Superannaution
5 Dr. JP.Singh Pr. Scientist (Agronomy) 31.03.2017 Superannaution
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. Salient Research Achievements

Integrated Farming System developedin 1.5 ha
areaunder Western plain zone of Uttar Pradesh
redized net return of Rs. 2.68lakhsha®. Themode
comprised of field crops(1.04 ha), horticultural
crops (0.22 ha), fish pond (0.1 ha) with 3 milch
animals (2 Murrah buffaloes +1 HF cow). The
sysemswasintegrated with mushroomunit of 100
m? room size, a kitchen garden of 20 m?,
vermicompost unit in 100 m? with boundary
plantational around thefield plots. Thebiogasunit
of 2 cubic meter capacities generates biogas
equivalent to 17 LPG gas cylinder of 14.5 kg

capacity.

Mushroom module of IFSredlized net income of
Rs.13900/- from 18x13' dimension (05tier track)
with B: Cratio of 1.30 and employment generation
of 40 man days.

Inthreeyearsold high dengty plantation of guava
(Psidium guajava) cultivars viz., Allahabad
Safeda, Sardar (L-49) and Sweta, Ber (Jujupus
jujube) cultivars viz., Gola, Seb, Umran and
Pomegranate (Punica granatum) cultivarsviz.,
Bhagwa, Arakta and G-137, Shweta, Gola and
Bhagwa cultivars of guava, ber and pomegranate
werefound asthebest cultivarswiththeyield of
39.44, 15.0and 12 kg plant? year'under the
climatic condition of theWestern Flain Zoneof Uttar
Pradesh.

Intercrops of vegetable namely potato, okraand
brinjal in rabi, summer and kharif season
respectively produced significantly higher yield
followed by cered based cropping withwheat, mung
and ricesystem and least yield wasrecorded from
fodder based inter cropping system with high
dengty fruit plantation.

Thefruit of Annacultivar of low chilling apple
took114 daysto mature after fruit setting under the
climatic condition of theWestern plain zoneof Uttar

17
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Pradesh. The fruit attained attractiveclour and fruit
sizeof 120gweight, 3.0inch (diameter) and 3.4
inch (length) with high TSS (18°B).

Three years older plantation of dragon fruit
suceesfully established in Western Uttar
Pradesh. Thefruit took 45 daysto maturefrom bud
emergenceto maturity.

Appleber cultivar of ber recorded averagefruit
weight of 65.55 gand 16 °B TSSwith very high
pulp and stoneratio (92.62 %) wheresas, fruits of
Vaenciaorangerequired 270 daysto maturefrom
flowering. Theaveragefruit szewasrecorded as
240 gweight and 7.6 cm diameter with 7°B TSS.

Forage modul e of IFSrecorded higher sorghum
equivaent yield (SEY') with maize-pea-sorghum
cropping system (171.46 t ha' year!) however
Cenchrusgrown round the year recorded thelower
SEY (84.94tha'year?).

Vaueaddition of guavafruitsusing different post
harvest treatments showed that thefruitstreated
with AA (0.3%) + CC(0.3%) + CL (0.4%) was
foundto bebest for extending shelf lifeand quality
during storage upto 10-12 days.

Va ue added mushroom throughinstant mushroom
pickles preparation wasrecorded higher ninepoint
Hedonic scale with texture, taste, flavour and
overall acceptability of 8.2, 8.4, 8.2 and 8.3

respectively.

Amongtheninecropping systemsviz,, diversified
system, rice-wheat system, sugarcane-sugarcane
ratoon-wheat system, turmeric, brinjal-potato-
french bean system, bottle gourd-cauliflower-
tomato system, mango-carrot-radish-onion system,
guava-okra-veg pea-brinja system and banana-
turmeric system, the highest energy output was
obtained from sugarcane-sugarcane ratoon-whest
(858165 M Jhat) and lowest from bottle gourd-
cauliflower-tomato (34922.3 MJha?) system.

| CAR-Indian Ingtitute of Farming Systems Research
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Thediversified fish based farming system model
could provideanet return of Rs. 99395 from 0.9
haareawith fish component realizing Rs. 63462
from 0.5 hafish pond and Rs. 35933 from rice
wheat cropping system in 0.4 ha area which
contributed to 63.85 % and 36.15 % of total net

incomerespectively.

Farming system charachterization of Meerut,
Saharanpur and Bulandshahar districtsof Western
plain zone of Uttar Pradesh showed that Crop +
Horticulture (vegetables) + Dairy and Horticulture
+ Crop + Dairy were found to be more gender
sengtivefarming systemsdueto higher amount of
feminine farm operations and drudgery prone
activities.

The study on farming systems characterization at
Surendranagar district of Gujarat revedled that the
average holding size of the district was 3.66 ha
whichissubstantially higher than that of national
average. Therefore, thenumber of mediumandlarge
farms(65.6%0) werehigher thanmargina and small
farms (34.4%). The survey clearly showed that
Crops +Dairy farming was the most prevailing
farming system (78%) inthedidtrict, but somefarm
househol ds (22%) were also dependent on crops
only assolefarm enterprise.

Growing of maize (cob)-potato-okraunder bio-
intensive, complementary cropping sysemsredized
maximum systems productivity (58 kg wheat ha
dayt) and profitability (Rs. 644 ha'day™) whereas
sorghum-+cluster bean (f)-mai ze(cob)+black gram
(1:1)-methi-cowpea (veg+residue) recorded
lowest wheat equivaent yield (10.22t hat).

Thewheat equivalent yield was maximum when
weedswereused asfodder under variouscropping
systemsviz. rice—wheat (15.41 t hat), maize-
wheat (14.54 t ha') and sugar cane-ratoon (14.97
t ha') except moog-wheat (12.15t hat).

Resource conservation technologies (RCT) with
potassium application @ 90kg K recorded higher
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grainyield (5.08t ha') and straw yield (14.27 t
ha?) over treatment having application of K @ 90
kgwithout RCT.

Results of two tillage systems, four cropping
sysemsandfour crop resduemulchingandfertilizer
combination showed that higher rice equivalanet
yield (REY') wasobtained in conventiond tillage
ascomparedtozrotillageover theyears. Thetillage
influenced significantly on REY, whereas, the
cropping systemsand crop residue mulching and
RDF combination sgnificantly affected REY.

Thelong-term experimentswere carried to study
the comparative performance of different methods
of rice planting, namely; hand transplanting (HT),
transplanting by self-propelled transplanter (MT),
transplanting by manual transplanter (MaT), bed
planting (BP), zerotill drilling (ZT), sriptill drilling
(ST), rotary till drilling (RT), drum seeding (DS)
and sprouted broadcasting (BS), with respect to
riceyied (), benefit: costratio (B: C) and energy
output: input ratio (EE). The HT S practice saved
the diesel (70%), time (80%) and energy (65%)
dueto no-till sowing under crop residue. Thehighest
effectivefield capacity wasobservedin ZT (0.44
hahr?) followed by HT (0.41 ha hrt) however,
highest field efficiency was measured in HT
(60 %).

Among nineearly maturing cultivarsof sugarcane
evaluated under organic production systems, cv.
CoPk 05191 produced higher number of millable
canes(333.7) insummer planting followed by CoLk
013201 and CoLk 011201. Higher brix% (21.55)
wasfoundin clones CoSe 03234 followed by Co
0238. Highest cane yield (90.27 t ha') was
recorded with cv. CoPk5191 over the others.

A comparative study of soybean taking fourteen
varietiesunder organic and inorganic management,
higher grainyield wasregistered by ‘DS 2705’

followedby ‘ SL 982" and*JS20-71" under organic
and inorganic management respectively. Variety
KDS 705 wasfound highly susceptibleto disease

ICAR-Indian Ingtitute of Farming Systems Research



resulted in completefailureof thecrop. DS 2705,
SL 982 and JS 20-71 were found suitable for
growing innon-traditiona western plain zoneunder
both organic and inorganic production systems.

Two varietiesof black grami.e. Pant Urd 31and
Mash 1008 and five varieties of greengramii.e.
Pant Moong 4, IPM 2-3, IPM 2-14, Meha and
Samrat were evaluated under integrated pest
management(IPM) and non-IPM package. Among
black gram varieties, PU 31 wasfound to be best
performing variety with lowest yellow mosaic
incidence (0.04% under IPM conditions and
0.86% under non-1PM conditions) and highest grain
yields (1141 kg ha' and 1038 kg ha* under IPM
and non-1PM conditions respectively). Among
green gram varieties, IPM 2-14 performed
outstanding with 680 kg hatand 549 kg ha'of grain
yield under IPM and non-IPM conditions
respectively.

Twenty six cropping systems with improved
technologiesviz improved cultivars, sysemfor rice
intensification (SRI), mechanical transplanting,
nutrient management, greenmanuring (GM) inrice,
zero tillage technology and crop residue
management in wheat; raise bed planting(RB),
broad bed furrow sysem(BBF) mustard, dongwith
farmers practice were demonstrated in the
technology park of the Institute. Four different
modules namely, vegetable based, technology
based, variety based and crop diversification
cropping systems based were studied for their
productivity and profitability. Among vegetable
based systems, higher riceequivaent yield (REY)
wasobtained from rice—potato (K. Khyati)-maize
system (19.0 t hal) with net incomeof Rs. 299
day* ha. In different technology based cropping
systemsmodules, highest riceequivaent yield was
obtai ned from Rice (nutrient management)-whest
(nutrient management)—Sesbania(10.96t ha?).

The results of On-farm trial on balanced use of
fertilizersand micronutrient in wheat reved ed that
increaseinyieldsof improved practiceof varieties

| CAR-Indian Ingtitute of Farming Systems Research
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HD-3059, HD-2967, DBW-16, PBW-590 and
PBW-226 through recommended NPK were
7.8%, 7.1%, 6.91%, 7.14% and 7.57%,
respectively over thefarmers practice.

Theimproved practice of quality seeds (100 kg
ha?) redizedincreaseinyidd of varigtiesHD-2967,
HD-3059, DBW-16, PBW-590 and PBW-226
by 3.1%, 3.2%, 2.4%, 3.4 and 3.6 respectively
over thefarmers practicewith benefit cost ratio of
1.68inimproved practiceascomparedto 1.66in
farmer practice.

Using thedataof 11 years (2004-05to 2014-15)
of field experimentation conducted at NPOF
Centre, Bhopd,, having threemanagement practices
viz., organic (supply of 100% nutrientsthrough
organic sourcesand compl ete organic management
asper NPOF standards), towards organic (supply
of nutrientsthrough 50% organic + 50% inorganic
with compl ete organic management) and 100%
Inorganic management and 3 cropping systems
(soybean-wheat, soybean-mustard, soybean-
chickpea) resiliency of cropsand cropping systems
towards changing climate was assessed. It was
found that soybean under organic production
systems gained 17.3% and 18.4% yield over
inorganic production systemsunder high and deficit
seasond rainfal respectively. Mustard grown under
organic production systemsgained 6.3and 12.1%
yield over inorgaaani c production system under
higher and deficit rainfall respectively. Cropslike
chickpeawith organic production systemwasfound
tobemoreclimatereslientin comparisonto others
as up to 22.2% yield gain was recorded over
inorganic production system under high seasona
rainfall. Further, soybean-chickpeacropping sysem
with organic production system wasfound to be
more climatesresilient under extreme (high and
deficit) rainfall situations for Vindhya Plateau
Agroclimatic Region of MadhyaPradesh.

AICRP on Integrated Farming Systems, aplan
schemeinitiated from 2010-11 operatescurrently
with 75 centres (25 on-station main, 12 on-gtation
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sub, 32 on-farm and 6 ICAR institute based
voluntary centres) coveringal the15 agro-climétic
regions. During the year under report, four
experimentsnamey devel opment of region specific
integrated farming system models (32 locations),
identification of need based cropping systemsfor
different agro-ecosystems (37 locations),
permanent plot experiment onlong term nutrient
management in cerea based cropping systems (13
locations) and development of organic farming
package for system based high value crops (8
locations) were undertaken at on-station and
voluntary centreswhile 3 experimentsnamely on-
farm crop response to plant nutrients in
predominant cropping systems (768 farm
households in 192 villages in 64 blocks of 32
districtsin 21 states), diversification of existing
farming systems under marginal household
conditions (768 farm householdsin 192 villagesin
64 blocksof 32 districtsin 21 states) and On-farm
eva uation of farming system modulesfor improving
profitability and livelihood of small and margina
farmers (384 farm householdsin 192 villagesin 64
blocksof 32 districtsin 21 states) and FLDson
farming systemsinvolving oilseeds (125 n0’'s) were
undertaken through on-farm research centres.

Through on station research programme, 38 region
specific Integrated Farming Systemsmodelsin 14
agro-climatic regions for research, extension,
education and business (bankabl e projects) were
established. Similarly 63 existing Integrated
Farming Systems through On-farm farmer
participatory researchin similar number of agro-
climatic regions were refined. These models
provided 2 to 3times higher incomethan existing
farming systems besi des meeting the household
demand of food, fodder, fuel completely withfibre
andfertilizer to the extent of 65-80 %.

Through identification of need based alternative
cropping systems, twenty six alternativestorice-
wheat for 11 zones of 9 states, pearl millet based
for 4 zones of 4 states and maize based systems
for 5zonesof 5 sateshaving potentia productivity
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ranging from 16t0 35.2t ha' year*wereidentified
for large scaleadoption.

L ong term nutrient management in cereal -cereal
cropping systemsindi cated substitution of 25-50%
N with FY M or green manureinrice-wheat system
withincreaseinthe productivity by 4%. Inrice-
ricesystem, green manuring increased theyield by
3.6%.

Across the various NARP zones and cropping
systems, farmer’spackageresulted inlower yield
compared to recommended package owingtothe
29, 25, 71 and 100 % lower applicationof N P,O,
K, O and micronutrients. On-farm systemyield
gap between recommended dose of N P,O_K,O
+ micronutrient and farmer’s package wasfound
to be 1192, 2059, 2636, 3575 and 1622 kg ha*
inrice-rice, rice- wheat, maize- wheat, soybean-
onion and rice-green gram systemsrespectively.

Application of micronutrients based on soil test
resulted in additional yield of 805, 786, 341, 877
and 246 kg ha inrice-rice, rice- wheat, maize-
wheat, soybean-onion and rice -green gram
systemsrespectively. Inall the NARPzonesand
systems, application of recommended N P,O,K,O
doneor N P,O, K, O+ micronutrient resulted in
higher yield and useefficiency of nutrients.

Across the locations and farming systems,
improvement of existing farming systemswith
diversification approach in cropping system,
livestock, product diversification and capacity
building module resulted in considerable
improvement in production (up to 2 times),
marketable surplus (1-2 time), reductionin cost
(20%) duetorecycling, returns(2times) and profit
(cashflow for family by 1-2times). Best performing
farming system hasbeenidentified for each digtrict
which needsto beup-scaed dongwith dl possible
interventions and diversification approach for
improving the livelihood of marginal farm
households.

ICAR-Indian Ingtitute of Farming Systems Research
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0 Under study on holistic gpproach of improvement

of farming systemsin small holder, the number of
farming systlemsindifferent disirictsranged between
1 (Samba, Ambedkarnagar, Sirsa, Amritsar, Pakur
and Gadag) to 8 (Srikakulam).

A highly diversified system was observed in
Srikakulamdistrict of AndhraPradesh having many
componentsnamely field crop, dairy, goat, poultry
indifferent combinationsrangingfrom 1to4. Fied
crops+ dairy wasfound to bethedominant farming
system based on number of households in 20
districts (68 % of tota districtsstudied). At al the
locations, constraint based interventionsin crop,
livestock; processing and optional modulesresulted
in improvement in production (1-2 times),
marketable surplus (2-5 times) and profit (2-3
times).

Under FLDsonfarming sysemsinvolving oilseeds,
at Jagudan (Gujarat), 136.54% increasein hybrid
caster yield wasrecorded through theintervention
of improved variety while in maize-sunflower
cropping system at Gadag, 36.30% increase in
sunflower yield wasrealized through maintaining
of row to row distance of 20 cm by thinning as
againg farmer’spractice. At Seethampeta(Andhra
Pradesh), introduction of groundnut improved
variety K-6, has increased yield, gross and net
returns by 25.28, 25.3 and 32.3%, respectively.
Enhancement inyield of gobhi-sarson (88.26%) at
Kangra(Himachal Pradesh) wasrecorded dueto
replacement of Kanchan variety with improved
variety HPN-3. Likewise, in Thiruvalla also
replacement of Kayamkulam-1with HY'V Tilak
produced 32.06% higher yield over farmer’s
adopted variety (Kayamkulam-1).

Network Project on Organic Farming (NPOF), a
plan schemeinitiated in 2004-05 operatescurrently
with 20 centres covering 10 agro-climatic regions.
Theschemeisinoperationat 11 SAU’s, 7ICAR
inditutesand 1 specid heritageuniversity and covers
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16 states. Through the scheme, scientific package
of practicesfor organic productionfor 42 cropping
systems suitable for 11 states were developed.
Under | dentification of varietiesfor organicfarming,
best performing varieties of crops for organic
farming in different seasonsand states have also
been identified while land configuration based
resource conservation practicesfor organicfarming
wereidentified for Karnataka, Uttarakhand and
Meghdaya. Based ontheresultsof NPOF scheme,
policy for promotion of organic farming was
formulatedinjoint meeting of ICAR & DAC& FW.

Withtheuseof oatid toolscombined withancillary
data, completeprofiling of exigting farming systems
of 8 selected districts of 7 states was done and
dternateefficient farming systems (08 nos.) for 08
NARP Zonesviz., North Gujarat Zone (Gujarat),
East And South Eastern Coastal Plain Zone
(Odisha), Coastal Saline Zone (West Bengal),
Central Plain Zone (Uttar Pradesh), north-western
zone(Tamil Nadu), SubHumid Southern MlainZone
(Rajasthan), Western Maharashtra Plain Zone
(Maharashtra) and Central Maharashtra Plateau
Zone (Maharashtra) using number of household
adopting the systemswith socio economicindex
of different systemswithtime& resource saving
for higher production, marketable surplus, profit
and nutrition devel oped.

Under Global Yield Gap and Water Productivity
Atlas(GY GA), theyidd potentid of riceof Amritsar
climatic buffer zone of Punjab was estimated as
8.48t ha' usng APSIM anditsmean actud yield
was2.89t ha?, hencetheyield gap of about 5.59
tha' wasrecorded inthisclimatic buffer zonewhich
accountsto 65.9% of the potentia yield. Similarly,
theyield potentia of riceof Kayani climatic buffer
zone of West Bengal wasestimated as7.12t hat
using APSIM anditsmean actud yieldwas 2.29t
ha, hencetheyield gap of about 4.83t ha' was
recorded in thiszonewhich accountsto 67.8% of
thepotentid yield.

| CAR-Indian Ingtitute of Farming Systems Research
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The application of neem coated urea in the
conventional treatment reduced 23.8 % emission
of methane whereas sulfur treated Ureareduced
11.16 % methaneemisson. Themethaneemisson
was 28.7%, 26.58% and 17.74% lower when
norma ureawasappliedindirect seeded rice (Wet),
direct seeded (Dry) and SRI system respectively.
Among thedifferent paddy establishment methods,
application of sulfur treated ureain direct seeded
(Dry) plot emited 21.76 % lessmethaneascompare
totheconventiona plot treated with sametypesof
Urea

Globa warming potential in terms of gaseous
carbon emission varied significantly with various
treatments between 1252.61 kg CO, equivalent
ha' inthe conventionally paddy cultivation plots
treated with normal urea to 932.34 kg CO,
equivaent ha after gpplication of neem coated urea
inDSR (Wet). GWPon CO, equivalent basisin
DSR (Dry) and DSR (Dry) establishment method
with neem coated urea hasthe best treatment in
respect of globa warming.

Thecurrent production sysemunder dimatechange
would experienceadeclineinmean net farmreturns
ranging from 2—8% under RCP4.5 scenario and
1-9% under RCP8.5 scenario, except oneclimate
scenario with DSSAT (DSSAT-L). Impact of
climate changeonriceyield under both scenarios
(RCP4.5 & RCP 8.5) wasnot found uniform.In
both the scenarios, riceyield withessed increase
aswell asdecreased with both themodels(APSIM
& DSSAT). However, wheat yieldsdeclined 1—
23% under both RCP4.5 & RCP8.5 scenariowith
both themodels (APSIM & DSSAT), except one
climate scenario under RCP4.5 (APSIM —). On
thebadsof avallableempirica evidencesonclimate
changeimpact on livestock sector, it wasassumed
that milk yiedislikely to bedeclined by 10% under
climate change. The per capita income would
declineand, as expected, the population poverty
rates would increase marginally under climate
change. Thesengtivity of current production system
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to climate change showed that there will be 9%
reductioninyield of riceand wheat under current
production system. Thereforethe poverty ratemay
beincreased by 2 % in 2050.

In Western Plain Zone of Uttar Pradesh, mean
holding szeof the householdswasfoundtobe0.97
ha. Smdl and margina househol dscondgtituted about
83% of the households while medium farm
households (2-4 ha) constituted only 17% of the
total households. Sugarcane, paddy, wheat,
sorghum (fodder) were the major crops being
cultivated intheregion. Cropsaongwithlivestock
and horticulture were observed to be the dominant
farming system with preferencefor 1-2 buffalos
with 1 cow among livestock intheregion.

Morevulnerability of womento under-nutritionas
compared to men wasrecorded in Western Plain
Zone of Uttar Pradesh. While data on
anthropometry reveal ed that the 22% popul ation
wasunderweight (BMI <18.5) and prevalence of
chronic energy deficiency was found more in
women (27%) as compared to men (18.5%).
Gender differencesin diet diversification pattern
were also noticed which was depicted by their
lower HDDSinwomen headed families(6.28) as
compared to men headed families(6.61). Thestudy
further revealed that the farmerslacking pulse,
oilseed, vegetablesand fruit component intheir
farming system.

Thelevel and constraints of mechanization was
analyzed through survey using stratified random
sampling techniquein Western Plain Zoneof Uttar
Pradesh. Results indicated lower level of
mechanizationinall cropsexcept tillage operation
(80-90%).

Thefertility statusof soilsof Western Plain Zoneof
Uttar Pradesh wasfound very poor with > 0.5%
organic carbon, 63K g ha'to 299K gha' available
potash and deficient micronutrient status.

ICAR-Indian Ingtitute of Farming Systems Research
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INTRODUCTION

Indian Council of Agricultural Research-at a
glance

Indian Council of Agricultural Research (ICAR) is
an autonomous organi sation under the Department of
Agriculturd Research and Education (DARE), Minigiry
of Agriculture, Government of India. Formerly known
asImperia Council of Agricultural Research, it was
established on 16 July 1929 as a registered society
under the SocietiesRegidirationAct, 1860in pursuance
of thereport of theRoya CommissiononAgriculture.
Thel CAR hasitsheadquartersat New Delhi.

The Council isthe apex body for co-ordinating,
guiding and managing research and education in
agricultureincluding horticulture, fisheriesand animal
sciencesintheentirecountry. With 111 | CAR indtitutes
and 73 agriculturd universtiesspread acrossthe country
thisisoneof thelargest nationd agriculturd systemsin
theworld. The devel oped technologiesat institutesand
universitiesarebeing transferred, validated and refined
through morethan 640 KrishiVigyanKendras (KVKS)
of the council.

Thel CAR hasplayed apioneering rolein ushering
Green Revolution and moderni zation of agriculturein
Indiathrough itsresearch, education and extension
activities. Developmentsinagriculturein Indiathrough
councilsresearch and technol ogy devel opment enabled
the country to increasethe production of food grains
by 5times, horticultural cropsby 9.5times, fishby 13
times, milk by 8.5 timesand eggsby 43 timessince
1951 to 2016, thus making a visible impact on the
national food and nutritional security. Thishasbeen
achieved despitethelimitationsof declineinwater table
as aso rainfal by >100 mm compared to 1950s,
increase in minimum temperature by 1.6 degrees
Celgus, macro and micro nutrient starved soilsandloss
of around 16 tonnes of soil/hathroughland erosion.
ICAR applied scienceto agriculturewhich ushered in
thegreenrevolution making Indiasdf-sufficient and seif-
reliant.

| CAR-Indian Ingtitute of Farming Systems Research
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The council has also played a magjor role in
promoting excellencein higher educationinagriculture.
It is engaged in cutting edge areas of science and
technology development and its scientists are
internationally acknowledged in their fields.The
chdlengebeforel CARisto ensurenutritiona security
to ever-growing population of the country with little
potential for increasein cultivableland area, ensuing
shortage of water and globa warming.

Mandateof ICAR

e Plan, undertake, coordinate and promoteresearch
and technology development for sustainable
agriculture

e Aid,impart and coordinate agricultural education
to enablequality human resource devel opment

« Frontline extension for technology application,
adoption, knowledge management and capacity
development for agri-based rura development

« Policy, cooperationand consultancy inAgricultura
Research, Education and Extension.

ICAR-Indian Institute of Farming Systems
Research, Modipuramisoneof theinstitute working
under Indian Council of Agricultural Research.

The Project Directorate for Farming Systems
Research (PDFSR) wasgiventhe statusof full-fledged
ingtitutew.e.f. 27" November, 2014 and renamed as
“Indian I nstitute of Far ming SystemsResear ch”
(IIFSR) with 4 divisons(Integrated Farming Systems
Management, Cropping Systems & Resource
Management, OrganicAgriculture Sysemsand Trandfer
of Technology, Refinement & Human Resource
Development) along with AICRPon IFSand NPOF
being anintegra part of theingtitute.

Brief History

The genesis of the Cropping Systems Research
Project may be traced back to the visit of Dr. A.B.
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Stewart of Macaulay Institute of Soil Research,
Aberdeen, U.K., somewherein mid- nineteenforties.
He was invited by the then ‘Imperial Council of
Agricultural Research’ toreview the statusin respect
of soil fertility investigations, ingenera, and manuring
inparticular, and to suggest necessary siepswhichmight
betaken to obtain adequateinformation under different
conditionsof soil and climatewithinavery short time
so that the agricultural departments could provide
relevant instructionsto thefarmersfor increasing the
crop yields. His review report, published in 1947,
sgnificantly influenced the philosophy and practice of
fertilizer experimentationinthecounty. Theimportance
of conducting smplefertilizer tridson cultivatorsfiedds
and complex experiments at selected centers was
emphasizedinthereport which promoted theinitiation
of “SmpleFertilizer Tridson CultivatorsHdds’ in 1953
under Indo-American Technology Cooperation
Agreement through Soil Fertility and Fertilizer Use
Project:” withthefollowing objectives:

e Tostudy crop responsesto NPK, when applied
separately and in different combinationsunder the
cultivator’sfield conditions.

o Toinvestigatetherelativeresponse of different
fertilizersinvariousbroad soil groupsand towork
out theoptimumfertilizer combinationsfor different
agro-climaticregions.

e To study the relative performance of different
nitrogen and phosphatic fertilizersfor indigenous
production.

o Todemonstratetheroleof fertilizer useon crop
production beforethefarmers.

Later,in 1956, Modd Agronomic Experiments,i.e.,
complex experiments on carefully selected centers,
were also brought under the purview of the project
and it was renamed as ‘All India Coordinated
Agronomic ExperimentsScheme (AICAES)’. Withthe
passage of timethe schemewent through various stages
of evolution to keep pace with the development in
science and technology and to meet the increasing
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demands. Theresearch arenawasexpanded toinclude
agronomic research encompassing cultural practices,
irrigation, nutrition, chemica weed control and multiple
cropping. But theemphasi s continued to remain on soil
fertility and fertilizer use efficiency. In 1968-69 the
scheme was sanctioned as ‘ All India Coordinated
Agronomic Research Project (AICARP) with two
componentsviz ‘ Model Agronomic Experimentsand
‘SimpleFertilizer Trids .

Nevertheless, even after green revolution,
agricultural research centered on only individua crops
inisolation. But for a sustainable development the
system gpproachisamust. Thisredization might have
given animpetusto start cropping systemsoriented
research and the project was upgraded into a
Directorateduring 7" fiveyear plan and wasestablished
asthe*Project Directoratefor Cropping Systems
Resear ch (PDCSR)’, which became functional in
March,1989 with its headquarters at Modipuram,
Meerut, U.P. Further, during 11™ fiveyear plan PDCSR
has been re-designated as‘ Pr oj ect Dir ector atefor
Farming Systems Research (PDFSR)’ during
2009-2010. During 2014 (12" fiveyear plan) PDFSR
was upgraded to afull-fledged institute and renamed
as “I CAR-Indian Institute of Farming Systems
Research” besides AICRP on IFS (In addition to
existing 31 centres, ICAR-1ASRI was added asnew
voluntary centre) and NPOF (in additionto existing 13
Co-Operating centres, 7 new cooperating centreswere
added) asanintegrd part of indtitute (with thefollowing
mandates

e To undertake basic and strategic research in
integrated farming systems on production
technologies for improving productivity and
resource useefficiencies.

o To develop efficient, economically viable and
environmentally sustainableintegrated farming
systemsmodel sfor different farming Situations.

e To undertake on-farm testing, verification and
refinement of system-based farm production
technologies.

ICAR-Indian Ingtitute of Farming Systems Research
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¢ Toundertake human resource development and
capacity buildinginintegrated farming systems.

o Toactasarepostory of information onal aspects
of farming systemsresearch and development.

e To coordinate and monitor integrated farming
systemsresearchin the country

Sinceitsinception, theingitute hasmade s gnificant
contributionsto the development and refinement of
agricultural production technologiesfor diverseeco-
edaphic and resource-base situations. These
technol ogies have been aimed at efficient resource
utilization and yield maximization through new
technologies.

Someof themajor areasof research are:

e Integratedfarming systems.

o Deveopment of need-based efficient and profitable
cropping/farming systemsanditsanalyss.

e Optimum varietal combinationsfor variouscrop
sequences.

e  Optimum crop combinationsand planting geometry
for intercropping systems.

o Tillage requirements and crop establishment
practicesunder different cropping systems.

e Agricultural resource characterization and
congtraint anaysisunder different agro-ecological
regiond farming Situations.

o Efficient sourcesof fertilizersfor different cropsand
soil types.

o Effectof longterm INM and chemical fertilizer use
on crop yields and soil fertility under different
farming/cropping systems.

e Optionsforintroducing legumesin cereal-cered
cropping systems.

| CAR-Indian Ingtitute of Farming Systems Research

25

ANNUAL REPORT 2016-17 g

e
AW

e Farmmechanization and crop res duemanagement.
o Climatereslient agriculture.
e Organicandprecisonfarming.

e On-farm evaluation and refinement of cropping
systemstechnologies.

e Cropping/ farming systems related database
management

e Human Resource Development related to Farming
SystemsResearch

During the year ICAR-IIFSR was operating
through following three plan schemes:

1. ICAR-Indian Institute of Farming Systems
Resear ch, M odipuram

On-station and on-farm research under four mgjor
themesnamdy, integrated farming systemsmanagement,
cropping systems & resource management, organic
agriculture systems and transfer of technology,
refinement & human resource development isbeing
carried out.

2. AICRPon Integrated Farming Systems(IFS)

Under the aegis of AICRP on IFS, on-station
research at 31 main centreswith 11 sub centres and
on-farmresearch at 32 centred ocated in different agro
climatic zonesand cover the entire country isbeing
operatingunder the administrative control of Director,
ICAR-IIFSR.

3. Network Project on Organic Farming (NPOF)

Research on Organic farming through Network
Project on Organic Farming (NPOF) at 20 centres
covering 10 agro-climaticregionsinvolving 11 SAU’s,
71CAR Ingtitutesand 1 specia heritageuniversity is
being carried out since 2004-05.
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SOIL AND CLIMATE

ICAR-IIFSR, Modipuramissituated at anelevation
of 230 metersabove mean sealevel, 29°4' N latitude
and 77°46' E longitude. Asper Planning Commission
of Indiathisregionfalsunder ‘ Western Plains Sub-
Zone' of ‘Upper Gangetic Plains . However, as per
Nationa Bureau of Soil Survey and Land UsePlanning,
Nagpur, theareafdlsunder * Northern Plain and Centrd
Highland'sHot Semi-Arid Eco-region’ withAlluvium
derived soils. Soil of theresearch farmisneutral to
dlightly alkaline in nature and belongs to Typic
Ustochrept group.

During thereporting year the onset of southwest
monsoon wasrecorded on 1% July, which was 3 days
delayed compared to normal onset. Total annual

precipitation of 665.1 mmwasreceived with erratic
distribution. Thiswas 13.4% lesser than the normal
precipitation. Out of thetotal annual precipitation,
Southwest monsoon contributed 84.9%. Themean
maximum temperaturevaried from 20.6°C in January
t038.1°CinApril whilethemean minimumtemperature
varied between 7.1°Cin January to 25.8°CinAugust.
Theaveragerdativehumidity and sunshinehourswere
73.4% and 6.3 hours/day, respectively. Therewere
29 rainy dayswith rainfall morethan 2.5 mm. The
highest daily maximum temperature recorded was
43.5°C on 2™ May and the lowest minimum
temperaturewas 2.5°C on 18" January. The summary
of the monthly meteorological dataare presentedin
Tablel.

Tablel. Thesummary of themonthly meteorological datarecor ded at Agromet observatory

Month Temperature(°C) Avg. Sunshine Rainfall (mm)  Rainy days Pan
RH hours (nos.) evapor ation
(%) (hrs/day) (mm)
Max. Min. Observed
January 206 71 800 29 00 0 408
February 253 85 735 6.6 10 0 828
March 300 140 717 72 202 3 1279
April 381 197 47.7 89 12 0 2588
May 374 23 604 84 769 6 2488
June 371 242 721 83 434 2 2159
July 332 246 86.1 45 2831 10 1314
August A4 258 86.1 56 2004 9 127
September 344 243 812 71 237 1 1254
October 30 187 720 53 12 0 1025
November 284 106 718 57 00 0 64.8
December 231 80 778 45 00 0 31
Annual Avg/Total 312 173 734 6.3 665.1 2 1569.2

| CAR-Indian Ingtitute of Farming Systems Research
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The weekly pan evaporation reached 50.0 mm recorded during the 20" SMW and lowest minimum
during the 15"standard meteorol ogical week (SMW) temperature of 5.0°C was recorded during the 4"
and came down from 27"SMW onwards (Fig. 1 & SMW.

2). Highest maximum temperature of 40.9°C was

125 -
wfl=Max Temp (°C)  =sfe=Min Temp (°C) =-s=Rainfall (mm) ===Evap.(mm)

2

75 4

50 -

Tmax (°C), Tmin ("C), Rainfall (mm)
and Pan evaporation {(mm)

Standard Meteorological Weeks

Fig. 1. Weekly Pan Evapor ation, Rainfall, Maximum and Minimum temper aturerecor ded during theyear 2016
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Standard Meteorological Weeks
Fig. 2. Weekly RH (morning), RH (evening) and sunshine hour srecor ded during theyear 2016
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RESEARCHACCOMPLISHMENTS

Integrated Farming Systems Management (IFSM)

SustainableIntegrated Farming System M odels
for livelihood impr ovement of small farm holders

Integrated Farming System modd of 1.5 haunder
irrigated condition hasbeen devel oped & mainresearch
farm of the Ingtitute. The model comprised of crops/
cropping systemsof 1.04 haarea, fruit plantation (0.22
ha), boundary plantation all around thefield plots, a
small kitchen garden (20 m?), three milch animals (2
Murrah buffaloes +1 HF cow), fresh water fish

production (0.1 ha), mushroom unit (100 m?),
vermicompost unit (0.001 ha) and abiogas unit.

Theyiddof different componentsof crops/cropping
systems(1.04 ha) was 3.14, 0.368, 0.220, 16.60, 5.00
and 24.40tonne cered s, pul ses, oilseeds, green fodder,
dry fodder and sugarcane respectively. The highest
gross and net income(38.0%) from crop component
wasRs1, 84,760 and Rs 1, 53,140 respectively. The
fruityield of 2.76, 0.295, 0.640, 0.034 and 0.180 tonne

Tablel: Production, productivity and profitsof different componentsof IFSModel (1.5ha)

Components Farm products Totalfarm  Grossreturns  Cost of Net returns Man B:C
of IFSModé production (Rsyear™) cultivation (Rsyear™) days* ratio
intonnes (Rs)
(REY)

Crops(1.04ha) Cereals(3.14¢t) 1341 184,760 31,620 153140 25 484

Pulses (0.368t) (38.08%)

Oilseeds(0.221)

Sugarcane (24.44 1)

Greenfodder (16.6 )

Dry fodder (5.0t)
Horticulture Fruits, Intercrops 757 1,05980 33,080 72900 K9] 220
(Fruit production) (18.13%0)
(0.22ha)
Kitchen Seasonal vegetables 050 7000 800 6,200 12 7.75
gardening (1.54%)
Dairy (2Buffalo Milk (4228litre) 14.23 1,99,230 1,05,206 94,024 180 0.89
+1Cow) Vermicompost (12.0t) (29.56%0)

FYM (13.01)
Fish production Fish 19 27180 12500 14,680 24 117
(0.10ha) (3.65%)
Mushroom Mushroom 129 19,809 4200 15,609 40 371

(3.88%0)

Boundary Fruits/Fuel wood etc. 421 58950 13360 45590 14 341
plantation (11.34%)
Totd IFS(1.5ha) - 43.06 6,02,909 2,00,766 4,02,143 511 200
Per hectare basis 2870 4,01,939 133844 268095 340

*InIFSmodel atotal of farm production intermsof sugarcaneyield equivaent cametotheyield level of 134t ha whichwas97%

higher than average yield of Western Uttar Pradesh (68 t ha?)

| CAR-Indian Ingtitute of Farming Systems Research
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were recorded for guava, mango, pear, peach and
vegetabl es respectively obtained from horticultural
component (0.22 ha) which registered gross and net
returns of Rs 1,05,980 and Rs 72,900 respectively.
Livestock component having 3 milch animalsyielded
4228 liters of milk. Besides, 12.00 tonnes of
vermicompost and 13.00 tonnes of FYM were
prepared. Thecontribution of livestock component was
found to be 29.56 % to the net farm income. The
mushroom unit in 100 m? area having 12 racks
registered grossreturn of Rs. 19809 which included
Rs 1,709 fromrecycling of mushroom compost. The
recycling of farm dung and urinein FY M/compost form
supplied nutrients of 49.4 kg N+ 15.6 kg P+26 kg K.
Total farm production, cost of production and returns
from different componentswhichwereincludedinthe
IFS model are summarized in the Table 1 and also
illustrated inthe Fig. 1.

through adding recycled products, thus, saving thecost
of market inputsby 30-40%.

Fisheries Module

Optimization of the fisheriesmodule under IFS
systems was continued. Stocking of the pond was
carried out during the month of July with advanced
fingerlingsof rohu, katla, mrigal, common carp, silver
carps and grass carp @ stocking density of 10000
fingerlingsper hectareinratio of 20:20:20:10:20:10.A
production of 388 kg fish was achieved. Pond dykes
were utilized for nutritional kitchen gardening by
cultivation of seasond vegetablesfor additiona income.
Thewater quality of thefish pond was measured and
were found to be within the optimal range for carp
culture(Table2).

Table2: Water quality parameter sof | FSpond

Parameters Range
::j‘ SIHHMM) | | |:. s Water Temp (OC) 22.2-30.8
E 00000 o | 4 E i
% 00000 a: I - E_i pH 75893
- 20000 1 [ 8 Total Alkalinity (mg/l) 220-340
100000 & :_E-
| S s Dissolved Oxygen (mg/l) 6.8-9.0
i 005 46 10411 01617
— R ctiiit e Betirs e Tkl Farm Prodection {REY) EC (“gcm) %gm
Fig. 1. Productivity (t ha'year), grossand net returns(Rs. TS (mgh) 215415
hatyear) of IFSmode during 2005-06, 2010-11 and 2016-17 Ammonia(mg/l) 0.02-0.04
ORP(mMV) 239.9-410.8

Thetotal farm production in IFS approach was
95% higher than prevailing dominant cropping system
like sugarcane-ratoon-whest of western plain zonesof
UP Thissystem not only increased the production and
profitability but a so ensured thefood requirement of
farmer'sfamily along with nutritiona improvement by
wal of producing sufficient and regular supply of all
thefood and feed ingredientslike cereds, vegetables,
oilseeds, fruits, mushroom and fish meat for
consumption and supply round theyear green and dry
fodderstothedairy animas. Thediversified IFSmode
resulted in safeguard to farmers against the climatic
hazards and al so hel ped in reducing production cost
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Keeping in view the requirements of small and
marginal land holders of theregion, low input based
management system, relying on enhancing thefertilityof
pond through maintaining sufficient feed in terms of
phytoplankton andzooplankton inthe pond for entire
growth phases, was practised. For enhancing resource
useefficiency, by-productsof cropsand diary enterprise
such asraw cow dung/cow dung durry, rice polish etc.
were used as input for fish pond besides periodic
application of inorganicfertilizersof NPK for plankton
growth. Thegrowth dynamicsof different fish species
wererecorded inthe |FS pond (Table 3).
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Fish Species SockingRange(wt.ing) After 3months After 6months After 9months Harvest Range(g)
Catlacatla 10-15 90-9%5 180-215 415550 750- 1100
Labeorohita 12-18 105-110 230-250 410-650 800-950
Cirrhinusnrigala 68 80-85 150-175 350-450 650-750
Silver carp 810 130-140 225275 400-650 750-1200
Grass carp 812 110130 230-260 375425 800-900
Common carp 58 60-70 190-240 450-510 700-950

Plate1: Fisheriesmoduleof | FS

MushroomsModule

A module of year round production of mushroom
was devel oped by during 2013-14 and continued to
2016-17 through adjustment of combinationsof oyster
mushroom (Pleurotus spp.), milky mushroom
(Calocybe indica) and white button mushroom
(Agaricus bisporus). Mushroom house of 18 x 13

dimensonwithfivetier rackswasused for themodule.
Two cropsof button mushroom from October-February
with long method of composting, 2 crops of oyster
mushroom during October-November and February-
March and 2 crops of milky mushroom from March-
September weretakeninthemodule. Theyield of 235
kg of all the mushrooms (100 kg button mushroom,
100 kg oyster mushroom and 35 kg milky mushroom)
was harvested besides 1400 kg of spent substrate (as
high qudity organic manure) of which, 1000 kg obtained
from button mushroom and 400 kg from spent straws
of oyster and milky mushroom. The spent straw was
used asanimal feed asadditive. Thetotal grossreturn
from this modul e obtained was Rs.18100/- with net
income of Rs.13900/-, B:C ratio of 1.30 and
employment generation of 40 man days(Table4). The
previous year (2015) spent compost of button
mushroom (2600 kg) recorded 49.4 kg nitrogen, 15.6
kg phosphorusand 26 kg potash having market value
of Rs.1709/- was recycled in the crop production
component.

Table4: Economicsof theyear-round mushroom production module

M ushroom species Button mushroom Oyster mushroom Milky mushroom Total
(Agaricusbisporus) (Pleurotusspp.) (Calocybe indica)

Annual yield of mushroom (kg) 100 100 <) 235

Grossincome from mushroom (Rs.) 10000 6000 2100 18100

Cost of Production (Rs.) 2000 1500 700 4200

Net Income (Rs.) 8000 4500 1400 13900

| CAR-Indian Ingtitute of Farming Systems Research
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Horticultural Module

High density planting of threevarieties of guava
(Psidiumguajava) viz., Allahabad Safeda, Sardar (L -
49) and Sweta, threevarietiesof Ber (Jujupusjujube)
viz.Gola, Seb, Umran, threevarietiesof Pomegranate
(Punicagranatum) viz., Bhagwa, Araktaand G-137,
were planted along with plants of Sweet orange/
Mosambi (Citrussinensis), Nagpur mandarin (Citrus
reticulata) and Kinnow (Mandarin X Orange)during
July —August 2014. Observetionson vegetativegrowth,
flowering, fruiting, yield and qudity of fruit cropsand
yield of intercropswasrecorded (Table5).

Vegetative growth of ber crop was maximum
followed by guava. Among ber cultivars, growth of Cv
Golawassgnificantly higher than other cultivars(height
6.11 m and canopy spread 4.90 m?) followed by Seb.
Among guavacultivars, annual fruit yield of Shweta
wass gnificantly higher thanyield of any other fruit crop
or cultivar; it yielded 39.44 kg / plant followed by
Allahabad Safeda (36.00 kg / plant). Among
pomegranate cultivars, Bhagwayid ded maximumfruits
(12.0kg/ plant) followed by Arakta(11.0 kg/ plant).

Averagefruityield per plant was 15.0kg, 14.0kg
and 11.0kgin Cvs. Gola, Seb and Umran respectively
which was significantly lower than yields of guava

)L

cultivars. All three Cvs. of Pomegranate (Arakta,
Bhagwaand G-137) camein bearing during August —
September 2016. Averagefruit yield at the plant age of
twoyearswas11.0kg, 12.0kgand 6.00kgin Cultivars
Arakta, Bhagwaand G-137 repectively. Plantsof citrus
fruitsshowed only stray flowering at thisage. Howering
andfruitingwasreported only in plantsof Kinnow while,
it was not seenin Mandarin and Mosambi. In control
plots, where only fruit crops were grown without
intercropping, theyield of fruit cropswasat par with
cropsgrownwithintercrops.

Observations on temperature (°C) and relative
humidity (%) inside plant canopy and under open
conditions was recorded in all crops and varieties.
Microclimatein plant canopieswasmodified dueto
shading by branches. During May 2016 when
temperaturein open areawas45°C, itwas43.0°Cin
canopiesof al fruit crops. Thisreductionin2.0°Cin
temperature was reported as 4.4% reduction of
temperature. During January 2017, when open
temperature was 8.0 °C, it was 8.6 °C under the
canopies. This showed 7.5% increase in canopy
temperature.

Yiddof intercropsin high dengty fruit plantationin
termsof riceequivadentyied (REY) isgivenin Table6.
Perusal of datapresented in thetable showsthat there

Table5: Growth and fruit yield of fruit crops(Ber, Guava, Pomegranateand Citrus)

S No. Crop Cultivar Height (m) Canopy spread (m?) Fruit yield (kg/plant)
1 Ber Gola 6.11 490 15.00
Seb 396 390 14.00
Umran 410 380 11.00
2 Guava Shweta 3.00 210 3044
Allahabad Safeda 336 205 36.00
Lucknow -49 295 213 3200
3 Pomegranate  Arakta 230 147 11.00
Bhagwa 187 145 1200
G137 200 155 06.00
4 Citrus Kinnow 216 082 04.00
Mosambi 320 183 —
Mandarin 246 190 —

32
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Table6: Yield of intercrops(REY) grown under different cultivar sof fruit crops

Cropping systems

Yield of intercrops(REY) in kg/ plot in cultivarsof fruit crops

Ber Guava Pomegranate Citrusspp

Goda Seb Umaran Shweta ASafeda L-49  Arakta Bhagwa G 137 Kinnow s. orange Mandarin
Cereal based 2321 2285 2358 2345 2194 2425 19993 2337 228 21337 23250 24163
Vegetable 4103 5075 5364 5982 5473 5028 48703 5378 5143 47403 50107 48.017
based
Fodder based 507 43 4983 4563 4543 5240 4230 4173 4963 4413 4413 4690
D) 0516
$m 0.182

Plot sizefor cropping 30 m?

was significant effect of cropping systemsonyield
(REY). Vegetable based cropping system, which
includes Potato, Okraand Brinja inrabi, summer and
kharif season respectively produced maximumyields
followed by cereal based cropping with wheat, mung
and rice system and least yield was recorded from
fodder based cropping system.

Non-traditional high value fruit crops

Highvauenonreditiond fruit cropsviz low chilling
apple (Malusdomestica) Cv. Anna, Dorsett Golden
and Michel, two types of Dragon fruit (Hylocereus
undatus) red fleshed and white fleshed, Apple Ber,
Seedless Jamun (Syzygiumcumini), Valenciaorange,
Khas mandarin and Assam Lemonwere studied to
evaluate their performance under Western UP

conditionsfor exploring the possibility of inclusion of
abovecropsinexisting farming systems.

Low chilling apple Cv Annawas planted during
March 2014 for evaluation under western UP
conditions. Theplantsattained good vegetativegrowth
and started flowering fromfirst year of establishment.
Floweringin Feb.-Marchresultedinfruit setting during
April and maturity followed by harvesting during June
(Table 7). Floral biology was aso studied. In the
absence of pollen grain of any other cultivar for
pollination, 28.0% fruit setting inthiscultivar with pollen
of same cultivar wasrecorded. Main pollinator insects
observed during this period were Honey bee (Apis
melifera), Wasp (Palaeovespa florissantia) Hover fly
(Syrphidae spp) and House fly (Musca domestica)
(Table8). Fruit devel opment continued during warm

Table7: Relationship between time of bud emergenceand fruit set in in Annaappleat theage of twoyears

Fruit set (nos.) Fruit retention (nos.)

Bud emergence (Period) Opened Flowers(nos.)
15- 21 February 76

22-28 February 136

01-07 March 14

08-14 March 163

15-21 March 7}

22-28 March 19

Total 612

20 073
46 n
37 12
2 (0]
2 (0]
19 oL
171 44
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Table8: Dynamicsof pallinator insectsin apple

S. Pollinaors Population  Duration of

No. (%) visit

1  Honey bee 73 20 February to
(Apis melifera) first week of April

2  Hoverfly 19 20 February to
(Syrphidae spp) first week of April

3  Wasp (Palacovespa 6 March to first
florissantia) week of April

4 Housefly 07} L ast week of
(Musca domestica) February to March

climateof western plainsof UP (max temp 46°C during
June) and flowering (pink bud stage) tofruit harvesting
duration wasrecorded as 114 days. Height and canopy
spread of plantswas measured during December and
it wasreported as3.8 mand 3.0 m? respectively. Fruit
quality wasanalysed and it wasimproved over first
year of bearing. Averagefruit weight wasrecorded as
120 gramwith fruit dimensionsof 3.0 inch diameter
and 3.4inchlength. Thetotal solublesolids(TSS) was
observed 18.0°B.

Inorder to evauate other pollinizer varietiesof low
chilling applefor better fruit setin apple, 5 plants of
low chilling Cv. Dorsett Golden and 10 plantsof Cv.
Michel wereplanted on 9" January 2016. At thetime
of planting, average height of Dorsett Golden and
Michel plants were 110.74 cm and 112.4 cm
respectively. After growth of one year plant height

= v:"‘ = . 3 e "l ..':‘

\

Plate2: Visit of Dr. Sanjeev Balyan, MoSfor Water
Resour ces, Gover nment of I ndia

J)

reached up to 218.0 cmin Dorsett Golden and 270.0
cminMichel (January 2017). Canopy Soread of Dorsett
Goldenwas84.75 cmwhileit was63.25cmin Michel
Amongthesevarities Dorset Golden produced theflower
budsduring February 2017. Flora biology and bearing
behavior of thiscultivar isunder sudy.

Research and development on Dragon Fruit
(Hyalocerous undatus) or Pitaya, a
lithophytic or hemiepiphyticfruit from cactusfamily is
ininfancy stagein our country. K eeping these pointsin
view, two type of germplasm (white pulped and red
pul ped) of thisfruit crop wasbrought from Maharastra
and rooted cuttings of 8-10 inch length were planted
with thesupport of cemented pillar during August, 2014.

Initial vegetative growth waspoor but theheight of
plants after two year of growth was about 6.5 feet.
Therewassidebranchingasofromall theplants. This
crop tolerated the minimum temperature of about 1°C
and maximum temperature of about 45 °C during
extremewintersand summersof western plainsof UP.
Floral biology of dragon fruit was studied under
conditionsof western UP. After two yearsof planting,
floral budsappeared on plants. Destiled flora biology
isgiveninTable9. It took 45 daysfrom flower bud
emergencetofruit harvesting. Thefruitisoblong, 8- 9
cmlong, 7.5-8.5 cmthick, red with large bracteoles,
with white pulp and are edible, seeds are black.
Averagefruit weight wasrecorded as 375 gram and
TSSof fruitswasrecorded 18 -19°B.

Plate3: Maturefruitsof Annaapple
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Table 9: Floral biology of Dragon fruit (Hyalocerous Ber (Ziziphus mauritiana L.) isamultipurpose
undatus) treeknown for itsnutritiousfruits, seeds, fodder, timber,
Parameter Value medicinesandindustrial components. Apple Ber isan
Ageof flowering 24 months exotic cultivar of Ber and isspreading very fast dueto

itshigh production potentid, bigger szed fruitsand better

VB IeTE August — September shelf life. Inorder totest feasibility of thisvariety in
Floral buds per vine 06-Aug western plainsof Uttar Pradesh, planting of thisvariety
Length of floral buds 15.0cm wasdoneat experimenta plot. After twoyear of growth,
Timeof flower opening  night the height of plant wasrecorded as2.8 mwith canopy
. spread of 2.75m?. Trunk circumference at the height

Flower colour White
_ of 10 cm, from ground was 32.0 cms,. Few leaves
Width of flowers 15-16cm (15 - 20 %) of this variety were damaged by L eaf
Length of flowers 20-22cm webber (Synclera univocolisWalker) during July —
L ength of pericarpel DB August monthswhichwasunder control. During second

year, dl thebranchescamein bloom. FHowering sarted

Thick f pericarpel 2.0 .
il etie an from last week of August and continued up to

Thicknessof receptacle  3.0cm September, it prolonged for about 42 days. Few fruits
bracteoles linear-lanceol ate, 5-8 cm long attained exceptionaly bigger sizeand weight of 100.0
Outer tepals lanceolate-linear to linear gram but average fruit weight was recorded 65.55

acuminate gramswith TSS of 16 °B. The pulp stoneratio was
Length and width of tepals 13-15cmlong, 10-12 mmwide asovery highwith 92.62% of pulpand only 7.38%of

stone. About 50% stones were very soft and
breakdown during cutting. Fruits developed and
Inner tepals. lanceolateupto 10-15cmlong attained marketable size and quality during last week
E SO AT O s 22t of December and continued up to end of February. This
point and white variety of ber produced 25 kg fruit at the age of 28

Colour of tepals greenish-yellow or whitish

Stamens 7-9cmlong, aredeclinate, monthsand proved its high production potential. In
inserted in one continuous . . e
sonefrom throat to 30 mm order tomaintainitsproductivity inlong term, storage
above the pericarpel of fruitsat room temperature showed that physiologica
lossin weight (PLW) was very slow and it reached
8.11 % after 8" day of storage

Vaenciaorangeisasweet orangefrom California,
USA. Budded plantsof Vaenciaorange, procured from
nursery of Central Institute of Horticulture (CIH),
Nagaland were planted in experimental plot during
March, 2015. After one year of growth the plants
attained the height and spread of 150.0 cmand 145.0
cm respectively and started flowering. Fruit set was
recorded in first week of April 2016. Fruits matured
during December 2016. It took approximately 270
. : L daysfromfloweringtofruit maturity. Fruit quality was
Plate4: Dragon fruit at harvesting stage analysed and averagefruit weight wasrecorded as 240
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gramswith bright yellow skin colour. Fruit diameter
was 7.6 cm, total soluble solids content infruitswas
7.0°B.

Plants of seedlessvariety of Jamun aregrowing
well and are under vegetative phase. After two years
of growth, plants have attained the height of 210 cm
and canopy spread of 188 cn?. Smilarly plantsof Khas
mandarin and Assam lemon are growing well under
field conditions.

Plate5: Valencia orange

Forage Module

Theevaluation of forage based cropping system
was done with the treatments consisted of five crop
modulesviz. Cenchrusround theyear, Sylo hamata-
carrot—cowpea; maize-pea-sorghum,; Clitoria-oat-
bajra and Dolichos-wheat-teosinte during all three
seasons(Table 10). Theproductivity of individua crop
under different fodder based cropping systemswas
varied. However, the highest sorghum green fodder
equivaent yieldwasobservedin carrot (110.54t ha')
followed by Clitoria (73.41 t hat), wheat (66.32 t
ha?), Dolichos(63.10t hat') and maize (57.93t hat).

36

Plate 6: Cenchrussetigerus (Dhaman grass)

The sorghum equivaent yield (SEY) of maize-pea-
sorghum cropping system wasthe highest (171.46 t
ha'!year!) and lowest SEY was reported under
Cenchrusgrown round theyear (84.94t halyear?).
The difference between clitoria- oat-bajra and
dolichos- whest -teos nte cropping systemsfor sorghum
equivaent yiddwasfound Satistically at par witheach
other. While both the cropping systemsnamely stylo-
carrot-cowpea and Cenchrus alone were found
superior intermsof sorghum equivaent yield. Higher
nutrients (N, P, K, Cu, Mn, Zn and Fe) content indry
matter wasobservedin Clitoriaternatea (Titli matar)
than other cropsviz. Sylo hamata, Dolichoslablab,
oat, Cenchrus, teosinte, bgjra, wheat and maizewhen
grown under different crop modules. Theleast nutrient

e e

. =
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Plate7: Clitoriaternatea (Titli matar)
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Table 10: Effect of different crop moduleson green fodder, dry matter, seed, green pea podsand economics

Treatment Kharif Rabi Summer Economicreturn
G- DM Gran G- DM Seed/green G- DMV FY Gross Net B:C
yidd vyidd yidd yidd yidd pod/carrot  yield vyidd (thalyr?) return return ratio
(tha?) (tha') (tha') (tha?) (tha?) yied(tha') (tha®) (tha?) (Rsha) (Rsha?)

Cenchrus 4876 1478 402 2123 577 - 1647 321 8494 111480 75160 206

round the

year

Sylo-carrot- 1470 441 - 28 732 2860 2713 550 13819 319130 220430 233

cowpea

Maize-pea- 836 714 674 204 358 5366 1163 17146 353000 253450 242

sorghum

Clitoria—oat- 4405 1335 253 678 253 4457 970 14997 307315 210115 216

bajra

Dolichos- 4733 1420 552 417 3037 637 14641 292880 194230 19%

wheat-

teosinte

CD(P=0.05) 876

content was observed in dry matter of maize stover
after the harvesting of cobs. Nitrogen (N) content in
dry matter of fodder cropsvaried and it washigherin
Clitoriaternatea (2.52%) followed by in Sylo
hamata, cowpea and pea, respectively. In ceredl
crops, N content in Cenchruswas higher than other
crops viz. maize, bgjra and oat. The crude protein
content in dry matter of Clitoriaternatea washighest
(15.75%) followed by Sylo hamata (15.06%) and
least was observed in case of wheat straw (5.56%)
and the highest protein yield was accrued in thedry
fodder of Dolichos (1.48 t hat). The maize-pea-
sorghum crop module had higher grossreturn (Rs.3,
58,000 ha'year?), net return (Rs.2, 53,450 hat
year!) and benefit: cost ratio (2.42) than other crop
modules(Table 10).

Value addition Module

Guava(Psdiumguajaval.) fruitsarerich source
of vitamin C and phyto-chemicalsviz, antioxidants,
phenals, flavonoidsetc. but it hasvery short shelf life
and highly perishableinnature. Therefore, an experiment
was conducted on guavafruitsfor extending the shelf

| CAR-Indian Ingtitute of Farming Systems Research
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lifeusng different post harvest treetmentsand eva uated
qualities during storage. The matured guava (Cv.
Allahabad safeda) was harvestd and washed with clean
water followed by trimming and halving. Fruitswere
treated with different solutionsviz, ascorbicacid (AA)
- 1%, CaCl,(CC)- 1%, Calactate (CL)- 1%, AA
(0.5%)+CC(0.5%), AA (0.5%)+ CL (0.5%),
CC(0.5%)+ CL(0.5%),AA (0.3%)+ CC(0.3%) + CL
(0.4%)-(ABC) and control (distilled water) by dipping
for fiveminutes. Treated fruitsweredriedinair for one
hour and packed in polyethyleneterephtha ate (PET)
trays, externaly covered with polyethylenecling film
and stored at 5+1°C with 90+5% RH.

Theminimum changesin TSSand physiological
losses in weight (PLW) (12.5% and 9.6%) were
recorded in guavafruitswhen treated with ABC and
CC(1%) at 12 daysof storage(Fig 2 & 3). Theresults
showed that theguavafruitstreated with ABC retained
themaximum ascorbic acid content (150 mg/100g) as
compared to other treatments. The maximum
antioxidant activity, phenolic content, flavonoid, o.-
Carotenewererecorded as 32.83 % DPPH scavenging
activity, 14.63 GAE mg/100 gm, 10.66 QE mg/100g
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Fig. 2. Changesin TSSof minimally processed
Guavaduringstorage

and 0.36 mg/100 g for guavafruitstreated with CC
(1%), ABC, AA (1%) and ABC respectively at 12
days of storage. However,maximum organoleptic
scores(8.2) upto ashelf lifeof 10 dayswererecorded
in fruits treated with AA (1%) and CC(1%)which
indicated that theshdlf lifeof minimally processed guava
fruitswith rich source of poly phenols(60-70%) may

Fig. 3. Changesin PLW of minimally processed Guava
duringstorage

be obtained up to 12 dayswith the hel p of post harvest
treatments. The minimum lossin antioxidant content
during storagewas observed infruitstreated withABC
(0.3%AA + 0.3% CC + 0.4% CL).The study
suggested that among thetreatments, thefruitstreated
with AA (0.3%) + CC(0.3%) + CL (0.4%) may be
considered as best treatment for minimally processed

Plate8: Instant pickleof milky mushroom
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guavafruitsfor extending shelf lifeand quality during
storage upto 10-12 days.

Theinstant mushroom pickleswere prepared from
freshly harvested milky mushrooms. The mushroom
waswashed with clean water and cut into small pieces
followed by blanching with water containing 1%
common salt at 90°C for 10 minutes. Drained slices
weredried and kept invinegar solutionfor 15 minutes.
Spicesrequired wereroasted and grinded and heated
with edible oil (10-15%). The blanched mushroom
diceswerethen mixed with heated oil containing spices
followed by addition of 10% common sat. Theproduct
was cooled for one hour at room temperature. The
fina productsweretested for texture, taste and flavour
and sensory score of mushroom pickle (Nine point
Hedonic scale) and it was found that texture, taste,
flavour and overall acceptability were8.2,8.4,8.2and

8.3 respectively.
Energy budgeting

Thefield experimentswere carried out to estimate
the energy input, output, energy use and net return
energy return of thedifferent cropping systems. The
nine cropping systemsviz., diversified system, rice-
wheat system, sugarcane-sugarcane ratoon-wheat
system, turmeric, brinjal-potato-french bean system,
bottle gourd-cauliflower-tomato system, mango-carrot-
radish-onion system, guava-okra-veg pea-brinjal
system and banana-turmeric system. For energy
budgeting of thesefarming sysemsmode sthreeyears
averageinput and output datawere considered while
for sugarcane-sugarcaneratoon-whest systemonly one
cyclewascongdered for theenergy budgeting because
of its duration. Mango, guava and banana based
cropping systeminclude carrot-radish-onion, okra-veg
pea-brinjal and turmeric, respectively, weregrownin
the available inter space area as inter crops. The
diversified system consst different agro-horticultural
sub-system of different plot size asrice-wheat (1645
m?), sugarcane-sugarcane ratoon-wheat (1800 m?),
turmeric (700 ), brinja-potato-french bean (700 ),
bottle gourd-cauliflower-tomato (700 m?), mango-
carrot-radish-onion (1500 m?), guava-okra-veg pea-
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brinja (900 m?), banana-turmeric (700 m?) and 100 m
row of karonda plantation. Input and output energy
were cal cul ated for each system on per hectare basis.

Thecurrent study reved ed that highest total energy
input was required in sugarcane-sugarcane ratoon-
wheat cropping system (1063.04 GJha?) followed by
mango-radish-carrot-onion (1034.24 GJha') and
brinjal-potato-french bean (659.71 GJha?) etc. and
the least in the banana-turmeric cropping system
(294.45 GJha?) followed by turmeric (329.10 GJ
ha?), guava-okra-veg pea-brinjd (352.41 GJhat) and
rice-wheat (376.81 GJha) etc. (Table 11). Thelabor
energy sharein proportion torest of the energy input
from various sourceswas highest in banana-turmeric
system (24.1%) followed by guava-okra-veg pea-
brinjal (19.5%), bottle gourd-cauliflower-tomato
(14.8%) and least in sugarcane-sugarcane ratoon-
whest cropping system (3.7%) followed by rice-whesat
system (6.3%) and turmeric (8.3%) etc. While, fuel
energy consumptionin proportiontorest of theenergy
input from different sourceswasrecorded highestin
bottle gourd-cauliflower-tomato (16.5%) followed by
rice-wheat system (13.2%) and least in sugarcane-
sugarcaneratoon-whest (5.3%) mango-radish-carrot-
onion (7.6%) etc. Similarly, highest electrical energy
consumption was in rice-wheat system (10.6%)
followed by sugarcane-sugarcaneratoon-wheet (5.7%)
and least in banana-turmeric (0.6%) followed by
mango-radish-carrot-onion (0.9%) etc. (Table 12).
Nitrogen based energy consumption in proportion to
rest of the energy input from various resourceswas
observed highest in mango based farming system
(60.5%) followed by bottle gourd-cauliflower-tomato
(38.9%), guava-okra-veg peabrinja (38.7%) andleast
in banana-turmeric (9.2%), turmeric (15%) and brinja-
potato-french bean (23.3%) etc. Likewise, water
energy consumptioninfoundto behighestinrice-wheet
cropping system (20.3%) followed by bottle gourd-
cauliflower-tomato (16.2%) sugarcane-sugarcane
ratoon-wheat (10.1%) and least in mango-radish-
carrot-onion (2.6%), guava-okra-veg pea-brinjal
(4.2%) brinja-potato-french bean (7%) etc. Smilarly,
seed energy contribution in proportion to rest of the
energy input was highest in turmeric crop (51.4%)
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followed by banana-turmeric (41.9%), sugarcane-
sugarcane ratoon-wheat (41.6%) and least in bottle
gourd-cauliflower-tomato system (0.01%), mango-
radish-carrot-onion (0.7%), guava-okra-veg. pea-
brinja (3.9%) etc. Thedirect energy consumptionwas
found to be highest in bottle gourd-cauliflower-tomato
(35.5%) followed by guava-okra-veg pea-brinjal
(34.9%), banana-turmeric (32.6%) and least in
sugarcane-sugarcaneratoon-wheat (14.1%) followed
by mango-radish-carrot-onion (16.2%) and diversified
system (21.6%) etc. Indirect energy input washighest
in sugarcane-sugarcane ratoon-wheat (85.2%)
followed by mango-radish-carrot-onion (83.8%),
turmeric (79.8%) and diversified system (78.4%) and
least in the farming systems which have consumed
highest direct energy i.e. bottle gourd-cauliflower-
tomato (64.5%) followed by guava-okra-veg pea-
brinja system (65%), banana-turmeric (67.4%) etc.

The highest renewable energy requirement was
observed in guava-okra-veg pea-brinjal (27.3%)
followed by brinja-potato-french bean system (19.7%),
banana-turmeric system (24.5%) and least in
sugarcane-sugarcane ratoon-wheat system (3.7%)
followed by rice-wheat system (6.3) and turmeric
(8.3%) and vice-versa for non-renewable energy
consumption. Thehighest energy output was obtained
from sugarcane-sugarcane ratoon-wheat system
(858165 MJ hat) followed by rice-wheat system
(319555.55 MJha?), diversified system (270356.98
MJhat) and lowest from bottle gourd-cauliflower-
tomato (34922.3 MJha?) followed by mango-radish-
carrot-onion system (81699.22 MJha'), guava-okra-
veg pea-brinjal system (85919.62 MJha?) etc. The
highest and lowest energy obtained from mainand by
product of sugarcane-sugarcane ratoon-wheat
(709888.4 MJhat), bottle gourd-caulifl ower-tomato
(17296.30 M Jhat) and sugarcane-sugarcane ratoon-
wheat (148276.60 MJ ha?') guava-okra-veg pea-
brinjal system (4293.25 MJha?), respectively.

Development of on-farm fish based far ming system

Anintegrated farming system (IFS) model of 0.9
hahaving fish pond (0.5 ha) and rice-wheat cropping

42
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system (0.4 ha) was evaluated at farmers field in
Dabathuwavillagein Meerut district near Gangacand
command withtheobjectiveof maximizing farmincome
through fish based farming systems. The farm was
selected based onitsgtrategiclocation, water avallability
andlow land condition. Existing management practices
(low input based aquaculture) fed with rice polishand
occasional broadcasting of mustard oil cake was
recorded. Management of water quaity throughliming,
balanced nutrition through feeding management and
mai ntenance of optimum stocking dengity incomposite
carp culture system could enhancethefish production
from existing production of 2.0t/hato 3.5t/ha. The
diversified fish based farming system model could
provide anet return of Rs. 99395 from 0.9 ha area
with fish component realizing Rs. 63462 from 0.5 ha
fish pond and Rs35933 from rice wheat cropping
systemin 0.4 haareawhich contributed to 63.85 %
and 36.15 % of total net incomerespectively.

Plate9: On-farm fish based farming system

Role of women in farming systems

A survey wasconductedinthreedigrictsof western
plain zone of Uttar Pradesh (Meerut, Saharanpur and
Bulandshahar) to study therole of womeninfarming
systems. Thetotal random sample comprisesof 180
households (3 District x 3 blocks/district x 2 villages/
block x 10 households) using a stratified sampling
frame. Datawas collected by persond interview using
pre-tested structured questionnairethrough faceto face
interaction with men and women farmers.Both the
quantitativeand qualitative datawere used in the studly.

Theanaysed datareveal ed that around 62.9% of
of householdswere having Crop+ dairy (1C+1-2B)

ICAR-Indian Ingtitute of Farming Systems Research



farming system covering 57 per cent total farming area
with annual net return of Rs 1,24730/- and was a
dominant farming systeminwestern plain zoneof U.P
(Table13).

Sugarcane/sorghum-ratoon-wheat wasthe most
dominant cropping system found followed by paddy-
wheatin western plain zone of U.P. Themajor crops
sowninal the pre-dominant farming sysemwasfound
whest followed by sugarcane covering morethan 60%
of grosssown areawhereasin caseof FS, sugarcane
followed by mango werefound the major cropssown
coveringmorethan 2/3 of grosssown area(Table 14).

Women were doing manual and repetitive tasks
such asload carrying, paddy transplanting, harvesting,
sowing (dibbling/furrow sowing), weeding, threshing
through manual beating etc with postural disarrays
which was leading to musculoskeletal disorders.
Drudgery scoreof womenin different farming system
activitiesisgivenin Table 15. In caseof sowing methods,
dibbling wasthemaximum practiced feminineoperation
(66%) in FS,followed by furrow sowing (42%) in
FSand (34%) inFS, Paddy transplanting wasmanualy
practl cedfeminine operatl on (85%) in FS followed by
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(82%) in FS,. Weeding through Khurpi and hand
weeding wasfound 100 percent femininefarm operation
with maximum being observed in FS, (80%) followed
by FS, (66%) asfamily labour.

Harvesting of field cropsby use of serrated sickle
wasthemaximum practiced femininefarm operationin
FS, (76%) followed by FS, (58%) asfamily labour.
Harvesting of fodder by the use of both serrated and
traditional sicklesby women was observed (91%in
FS, followed by 88%in FS)). Harvesting of sugarcane
by use of Balkati was observed asfeminine operation
(48 % of womeninFS,and 44 %inFS,). De-trashing
and de-topping using traditiona sicklewasfoundto be
doneby 55 percent of womenin FS, followed by 48%
womenin FS, Threshing of field crops(pajdy/pulseﬁl
mustard) through beating wasfoundto beafeminine
based farm operation (32%) in FS, Winnowing of field
crops under fan was also found to afeminine based
farm operation (85%) eachin FS and FS, Carrying of
fodder as headload wasfound to beafemininefarm
operation (63%) including 56% fema e hired |aborers
inFS, followed by 49%in FS,. However, only 10to
15% fetching of fodder was found to be done by
femalesusing cart. Fodder chaffing through electric/

Table 13: Pre-dominant Far ming systemsof Wester n plain zone of Uttar Pradesh (N=180)

Pre-dominant Farming systems
FS,(n=113) FS,(n=17) FS,(n=34) FS,(n=12)
Areashare (%) Meerut 74.8 12 194 45
Saharanpur 237 62.6 93 43
Bulandshahar 729 31 239 -
Overdl 571 23 1753 293
Farmer’sdistribution (%) Meerut & 16 15 33
Saharanpur 36.6 266 196 17
Bulandshahar 721 35 239 -
Overdl 629 106 196 6.77
Net Return (Rs) Meerut 118340 265800 112650 120420
Saharanpur 145600 426460 130420 122600
Bulandshahar 110250 254000 108500 -
Oveadl 124730 315420 117190 121510

FS,:Crop+ Dairy (1C+1-2B), FS,: Crop + Horticulture (Fruits)+ Dairy (2C+ 1-2 B), FS,: Crop + Horticulture (vegetables) + Dairy (1C

+1B), FS,: Horticulture+Crop+ Dairy (1C+1B)

| CAR-Indian Ingtitute of Farming Systems Research
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Table 14: Prevalent cropping systems under the pre-
dominant farming systems

Cropping System (CS)

Sugarcane/sorghum -ratoon -wheat
Paddy —wheat
Maize/pigeon pea— Mustard-wheat

Percentage

FS

1

FS Sugarcane/sorghum -ratoon-wheat
+BP
Paddy-whezat + BP

8B 3 BHH

FS Sugarcane/sorghum-ratoon-wheat +
vegetables
Paddy-whesat + vegetables

Paddy/pegion pea-wheat

FS Vegetables (cucurbits/okra + crop
(whest)
Vegetabl es (cucurbits-tomato/onion)

+ crop (Sugarcane- ratoon- wheat)

R ® BB &

*FS,:Crop+ Dairy (1C+1-2B), FS,: Crop+ Horticulture (Fruits)+
Dairy (2C+ 1-2 B), FS,: Crop + Horticulture (vegetables) +
Dairy (1C+1B), FS;: Horticulture +Crop+ Dairy (1C+1B): BP
= Boundary plantation

J)

diesdl operated machinewasfound to bedoneby 53%
womenin FS,, 40% chaffing through hand operated
machine and 32% chaffing through chopper eachin
FS, , respectively. Carrying of dung as headload was
observed maximum by women (88%) in FS and was
least (36%) in FS, Milking wasfound to be a 100%
feminineoperationin FS,followed by 95 % feminine
operationin FS , whereasin FS it wasfound least 87
%. Dung collection using spade was noticed to be
maximum (100 %) for eachin FS,and FS, whereas
|least (74%) wasfoundinFS, . Carrying of dung through
basket asheadl oad wasafemininefarm operationwith
88%inFS,, 83%inFS,and least observed in FS,
Carrying of dung as headload, and fodder collection
and carrying are the most drudgery prone activities
depicted by their drudgery scoresas62.58 and 61.7,

respectively.

Thenontinvolvementinthefarmoperationsby femaes
wasduetomoremaeinvolvement either asfamily labour
or hired labour or using mechanized/better tools and
technol ogiesby the malefarmers.Crop + Horticulture

Table 15: Drudgery scoreof women in farming systemsactivities

Farming system activities Freguency coefficient  Difficulty coefficient ~ Averagetime  Drudgery score
spent coefficient
Collection of fuel wood 046 100 0.036 49.86
Collection and carrying of fodder 034 100 oon 6170
Chaff cutting 092 0.66 0.005 5305
Dung collection 095 066 0003 54.02
Dung carrying as headload 087 100 0004 6258
Milking 092 0.66 0.002 5273
Paddy transplanting 020 100 0500 56.66
Cane cutting 080 100 0016 60.8
Detrashing and detopping 0.80 100 0015 60.76
Harvesting of field crops 020 100 0.600 60.00
Dehusking of maize 020 100 0.300 50.00
Stripping of groundnut 020 100 0.300 50.00
Weeding in field crops 0.39 100 0.042 47.66
Threshing of paddy 020 100 0230 47.66
Hoeing and weeding in vegetables 040 100 0044 48.10
Transplanting of vegetables 0.26 100 0.176 47.88
Earthing up in potato 020 100 0.187 46.25
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(vegetables) + Dairy (FS,) and Horticulture + Crop +
Dairy (FS,) can betagged asgender sensitivefarming
systems due to the higher amount of feminine farm
operationsand drudgery proneactivities.Canecutting,
de-trashing and de-topping of sugarcane, harvesting of
fied cropsand paddy transplanting werefound to bethe
next drudgery proneactivitiesinthepredominant farming
systemsof western plain zone of Uttar Pradesh.

Char acterization and mapping of farming syssems

The study on farming systems characterization at
Surendranagar digrict of Gujarat reveded that theaverage
holdingszeof thedigrict was3.66 hawhichissubgtantialy
higher thanthat of nationd average. Therefore, thenumber
of mediumandlargefarms(65.6%) ismorethanmargind
and smdl farms (34.4%). The average age of farmers
involvedinfarmingwasabout 44 years, withonly 6 years
of formal schoolingandalargefamily sze(7.2) (Table
16).

Thesurvey dearly showsthat crops+dairy farmingis
themogt prevailing farming system (78%) inthedidrict,
but somefarm househol ds (22%) were a so dependent
oncropsonly assolefarm enterprise(Table 17). Cotton
(kharif season) and cumin, fennel (rabi season) arethe
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main cropson the samplefarmsin addition to sorghum,
pearImillet (kharif) and wheet (rabi) wherever irrigation
fadlityisavalable

Dedliningwater table(86.1%), lack of remunerative
and assured pricesof farm produce (77.2%), crop losses
duetowild animas(75%) and highincidenceof insects
pests and diseases (68.9%) emerged as the major
condrantsintheexidingfamingsysems. Scarcity of farm
labour (50%), poor qudity of fertilizersand pesticides
(40.6%) and non-availability of quality seeds/planting
materia (38.9%) were also some other constraints
reported by therespondents(Fig. 4).

Interestingly, farmers perceptions about the
changes in the agro-ecosystem over the last two
decadesreved that their economic statushasimproved
over time. Thismay beattributed to higher productivity
of cropg/livestock and intensive use of fertilizer and
pesticides. However, it isaccompanied with declining
water table, poor water quality, deterioration in soil
fertility and dimatechangeasrefl ectedinthetemperature
variations. Inrecent time, croplossduetowild animals
has emerged as one of themajor congtraintsaffecting
farmincomes(Fig. 5).

Table 16: Socio-economic char acteristicsof samplefarmsin Surendranagar district (Gujarat), 2016

Category of farm Samplehousehold Size of holding Age Education Family size
(number) (ha) (years) (years) (number)

Marginal ) 093 37.68 5.76 592
Smdl 37 161 4641 430 714
Medium 51 257 2492 54 704
Large 67 6.62 4319 740 781
Overdl 180 366 4358 6.12 7.19
Table17: Existing farming systemsin Surendranagar district (Gujar at), 2016

Category Marginal Small Medium Large Total
Crops 06(24.0) 09(24.3) 15(29.4) 10(14.9) 40(22.2)
Crops+Dairy 19(76.0) 28(75.7) 36(70.6) 57(85.1) 140(77.8)
Total (N) 25(100) 37(200) 51(100) 67(100) 180(100)

Figures in parentheses indicate percentage of total in the respective category.
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Fig. 4. Category-wisemajor constraintsin farming
systemsof Surendranagar district

Web based Information for Farming Systems
Resear ch

Anonlineaswel asofflinemulti-modal information
delivery arrangement linking online content and expert
knowledgewith query serviceshasbeen designed for
an Integrated Information System for Indian Farming
SystemsResearchweb portd. Theinformationsystem
under developedisuser friendly usngASPNet asfront
end and SQL server asback end databaseto facilitate
information dissemination under farming system
research. An extraction, transportation and loading
(ETL), anonlineandytica processng (OLAP) engine,
and other gpplicationto managethe processof gathering
dataand delivering to different usershave al so been
designed. Thefollowing activitieswere undertakento
develop theweb portal, namely;

Water quality

Groundwater level

Sall fertility

Crop loss dus 1o wild animalky
Temp [min-mas)
Crop/ivestock yields
Pesticide use

Fortlines uie

Economic status

B S
0 10 0 30 40 50 & T 8 0 100

Fig. 5. Farmers perceptionsabout the changesin agro-
ecosystem over thelast two decades (per cent).

o  SoftwareDesign

Designed six (6) webformsin .NET framework
using C# programming languageto accommodate the
AICRP-IFSdata

o  SourceCoding

Completed coding of these six web formsfor data
connectivity in C# programming language
o  Softwarelntegration & Verification

Crested and integrated two detatablesin SQL server

(database) having almost 250 records of the two IFS
centresviz. Modipuramin UPand Sabour in Bihar.

Verified thedataintegrity and found somebugsin
the source code that has to be removed in coming

7

)
, iy

monthsfor proper functioning of the software.

Plate 10: Screen shotsof theWeb based | nfor mation System
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Cropping Systems and Resour ce M anagement (CSRM)

Bio-intensive, complementary cr opping systems

Five complementary cropping systems were
evauated for higher productivity and profitability under
flatbed and rai sed bed land configuration. Thecropping
systems comprised of T,: maize (cob)+veg.cowpea
(broad bed)+sesbania (Furrow)-lentil (broad
bed)+mustard (furrow)-green gram (grain+residue),
T, maize+cowpea(fodder)-maize (cob)+black gram-
wheat+methi (6:1)-green gram (grain+residue), T ;:
sorghum++ cluster bean(fodder)-maize(cob)+blackgram
(1:1)-methi-cowpea (vegetable+residue), T,
sugarcane-ratoon-wheat andT .. maize(cob)-potato-
okra. Maximumwheat equivalent yield (21.18t ha?)

WEY (the-1)
— Svstems productivity (kg ha-1 day-1)
=== Profitabilitv (Rs. ha-1 day-1)

644
A58

-IV

e

400

System productivity dhg-1 day=1)

Fig. 7. Effect of bio-intensive complementary cropping
systems on wheat equivalent yield productivity and
profitability

wasrecorded with maize (cob)-potato-okrafollowed
by maize+cowpea (fodder)-maize (cob) +black gram-
wheat+methi (6:1)-green gram (grain+residue) which
was to the tune of 13.58tha® while lowest wheat
equivalent yield (10.22 tha?) was recorded with
sorghum+cluster bean (f)-maize(cob)+black gram
(1:1)-methi-cowpea (veg+residue). Systems
productivity (58 kgha*day) and profitability (Rs. 644
ha'day*) werea so highest in mai ze (cob)-potato-okra
(Fig. 7).

Weed utilization

Thewhest equivalent yield was maximum when
weeds were used as fodder under various cropping
systemsviz rice—wheat (15.41t hat), maize- wheat
(14.54 t ha') and sugar cane-ratoon (14.97 t ha?)
except moog-wheat (12.15t hat). Next best treatment
waschemicaly controlled weedsinrice—wheat (14.94
t hatl), maize- wheat (14.15 t ha') and sugar cane—
ratoon-wheat (14.89t ha') except moog-wheat (12.02
t ha') cropping system. Weedswered so used asmulch
under all four cropping systemsand resulted tangible
increaseinyiedsof al cropping systemsand showed
superior then weedy check. Among the different
cropping sysemsthe highest wheet equivdentyiddwas
obtained under sugarcane-ratoon-whest followed by
rice-wheat cropping system (Table 18).

Table 18: Effect of variousweed control techniqueson wheat equivalent yield (t ha?) of different cropping systems

Treatment RiceWheat MaizeWheat Moong-Wheat S.cane- Ratoon - Wheat
Weedy cheek 9.36 892 6.58 7.36
Chemical control 1494 1415 1202 1489
Weeds used as fodder 1541 1454 1215 1497
Weeds used as mulch 1461 1381 1188 1479
Incorporation by wheel hand hoe(one pass) 1163 1049 849 1013
Incorporation by wheel hand hoe(two passes) 1303 1223 oA 11.83
Incorporation by wheel hand hoe(three passes)  14.09 1347 1115 1357
Mean 1329 152 1031 1251
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Effect of resour ce conser vation technologiesand
potassium application on productivityof ricewheat
cropping system

The highest greennessindex 1.34 wasrecorded
with RCT aongwith application of potassium @ 90kg
K at flowering stage which was found at par with
application of 90kg K without RCT. Thehighestgrain
yield (5.08 thal) and straw yield (14.27 t ha') was
recorded in treatment of RCT with potassium
application @ 90kg K (Figure 1) which wasfound at
par withgrainyield (4.90t ha') and straw yield (13.77
t ha') under treatment having application of K @ 90
kg without RCT and significantly superior over grain
yield (3.82t ha') and straw yield (10.40t ha'*) under
control (Fig. 8).
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Fig. 8. Effect of resour ce conservation technologies and
potassium application on productivity of rice-wheat system

Resour ce conser vation technologies to mitigate
theill-effectsof climatechange

Twotillagesystems, four cropping systemsand four
crop resdue mulching and fertilizer combinationwere
tested infactorial analysiswith split-split plot design
having threereplications. Thetillage systems(main
plots) were: notillage (NT) and conventional tillage
(CT), i.e. 4 harrowing and one patella. The cropping
systems (sub-plots.C, - rice-wheat; C,- maize-whet;
C,-rice-barley and C,- rice-mustard). Thecropresidue
used asmulching and fertilizer combination trestments
(sub-sub-plots) consisted of four M, - No mulch +
recommended dose of fertilizer (RDF), M, - Mulch
(6 t/ha) + recommended dose of fertilizer (120:60:40
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Fig. 9. Riceequivalent yidd (REY) of different tillagesystem

kg NPK) (RDF), M, - Mulch (0) +125%
recommended dose of fertilizer (RDF), M,-Mulch (6
t/ha) +125 % recommended dose of fertilizer (RDF).
A recommended fertilizer dose of 120:60:40 kg NPK/
hawasappliedinall rabi crops.

TheResult indicated that higher REY wasobtained
inCT ascomparedto ZT over theyears(Fig. 9). The
tillage influenced significantly (P<0.05) on REY,
whereas, the cropping systems and crop residue
mulching and RDF combination significantly affected
REY at P=0.01. However, all theinteractions were
foundto benon-significant. Greater REY observedin
treatment of M4 (6t ha® mulch + 125% RDF) followed
by M2 (6t ha! mulch+ RDF).TheREY intreatment
M, and M, had shown at par valuein all years. The
REY wasrankedinorder M .<M_<M_<M, indl years
(Fig. 10). Asfar astheeffect of cropping system (Fig.
11) isconcerned, higher REY observedin C_ (rice-
wheat) followed by C, (maize —-wheat), C, (rice
mustard) and C3 (rice- barley).
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Fig. 10. Riceequivalent yield (REY) of variouscropping
system
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Fig. 11. Riceequivalent yield (REY) of different crop
resduemanagement and RDF combination

Resource conservationin agricultureistheprime
concern under changing climatic scenarios. Direct
seeded zero-tilled riceisthegrowing areaunder resource
consarvation sysemsin many partsof theworld. Studies
were conducted to compare the direct seeded zero-
tilledricewith conventiondly tilled transplanted ricewith
respect to weed infestation and sheath blight attack.
Aromaticricevariety PusaSugandha5 wastakeninto
the study. Observations on weed infestation, weed
biomass and sheath blight severity were taken at 90
DAS/DAT after panicleemergence. Maximumweeds
biomass (126.34 g m?) wasrecorded in Zero-tilled
rice ascompared to conventionaly tilled transpl anted
rice (8.59 g m?). Perennial weed species like
Cynodondactylon and Eleusineindica dominated in
Zero-tilled plots. The sheath blight disease of rice
caused by thefungus Rhizoctonia solani, which found
to beseverein zero-tilled ricethan conventionaly tilled
trangplanted rice. Theincidence, relativelesion height
and sheath blight index (71.67%, 80.81% and 60.03
respectively) werehigher in zero-tilled rice compared
to transplanted rice (25.83%, 71.20% and 18.39
respectively) asshowninFig. 12. Higher infestation of
perennial weed species like Cynodondactylon
aggravated the sheath blight index inzeroftilled riceby
facilitating itshorizontal spread withinthe crop. Other
weed species like Paspalum distichum, Sorghum
halepense, Echinocloa glabrescens and
Dactyl octeniumaegyptiumwere al so found to harbor
the sheath blight pathogen (Rhizoctonia solani) inthe
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ricefield. Hence, thelong term sustainability of resource
conservation moduleslike Zero-tilled ricemay depend
uponintegrated weed, pestsand disease management
strategies. Resource conservationin agricultureisthe
primeconcern under changing climatic scenarios. Direct
seeded zero-tilledriceisthegrowing areaunder resource
conservation systemsin many partsof theworld. The
successof direct seeded zero-tilledricelargely depends
upon the sound weed management practices.
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Fig. 12. Incidence, relativelesion height (RLH) and sheath
blight index (SBI) of conventional till transplanted and zero
tilled rice

Inputs Energy (EI) of different cropping system
under twotillage system and four ricecrop resduewith
RDF combination were estimated using direct and
indirect energy inputs.A completeinventory of al crop
inputs (fertilizers, seeds, plant protection chemicals,
fuels, human labour, irrigation water and, machinery
power) and outputsof both grainand straw yieldswere
recorded. Energy inputsin different treatmentswere
computed by multiplying the inputs with the
corresponding energy coefficientsand summing up of
adl these. Theaveragegrainand straw yieldsof al years
were considered for cal culating output energy. Energy
outputswere ca culated by multiplying thegrainand
straw yieldswith corresponding energy coefficients.
Energy efficienciesor intengtiesof thedifferent cropping
systemswereestimated as. i) net energy (NE) ii) ratio
of output to energy input (energy useefficiency, EUE)
andiii) specificenergy i.e. energy useper kg production
(SE).
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Resultsrevealed that on average of all cropping
system the conventional tillage (i.e. 45828 MJhat)
consumed higher input energy than zerottill system
(37731 MJ ha?). The lowest input energy was
observedinZT, C,and M, (Table 19). Highest input
energy consumed in rice- wheat followed by rice—
barley, rice- mustard and maize-wheat. Energy use
efficiency (EUE) washighestin ZT, however, specific
energy of grain (SE) wasmorein CT. Highest output
energy & net energy wasobservedin ZT than CT. The
energy budgetingindicatesthetillagedoesnot influence
sgnificantly onenergy (i.e. EO, NE, EUE) however,
SE wasinfluenced significantly by different tillage.
Various cropping systems and mulching and RDF
influenced thesignificantly parametersi.e. EQ, NE, EUE
and SE.

Long term effect of resource conservation
technologiesin rice-wheat system

Thelong-term experimentswere carried to study
the comparative performance of different methods of
rice planting, namely; hand transplanting (HT),
transplanting by self-propelled transplanter (MT),
trangplanting by manua transplanter (Mar), bed planting
(BP), zerotill drilling (ZT), driptill drilling (ST), rotary
till drilling (RT), drum seeding (DS) and sprouted

)

broadcadting (BS), withrespect toriceyidd (Y), benfit:
cost ratio (B: C), energy output: input ratio (EE) etc. In
rabi season, the comparative performance of different
meachinesnamely; bed planter (BP), zero-till drill (ZT),
happy-turbo seeder (HT), rotary-till drill (RT), and
conventional drill (CS), intermsof wheat yield (Y),
benefit: cost ratio (B: C), energy output: input ratio (EE)
in each succeeding rice plots were assessed. The
experimentsweredesignin randomized block designed
withthreereplications. Both the cropsweregrownwith
recommended package of practice. A recommended
fertilizers dose of 120-60-40 kg ha* was appliedin
rice (Saket-4) and wheat (PBW-343).

The study asoincluded evaluation of the energy
input, GWP potentia andyield-scded GHG emissons
of different methodsof ricecultivationviz, zerotillage
(ZT), happy turbo seeder (HTS), bed planting (BP),
reduced tillage (RT), conventional sowing (CS). The
HTSsaved thediesal (70%), time (80%), and energy
(65%) dueto no-till sowing under crop residue. The
rice crop sowing wasdone 22 cm row spacing by ZT,
HTS, RT and CS. The highest effectivefield capacity
wasobservedinZT (0.44 halh) followed by HT (0.41
ha/h), RT (0.21 ha’h) and BP (0.30 ha/h), however,
highest field efficiency wasmeasured in HT (60 %)
followed by ZT (55%), BP (50%) and RT (45%).

Table19: Energy budgeting (MJ ha?) of different treatment ason varioustillage, cropping system and residue management

Treatments | EO NE BE S
ZT 37731 170189 132458 451 342
cr 45828 157224 11139% 243 443
Cropping systems

cl 46040 181541 136067 3A 370
(07 35469 164887 121437 465 389
(0¢] 43733 161430 118263 369 395
(o7} 41877 146970 106658 351 416
Mulching & RDF combination

M1 40788 160777 117509 3A 39
M2 43951 164438 120103 374 400
M3 39839 163307 120938 410 385
M4 42541 166305 122874 391 387
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Theeffect of planting methodsonwhegt yield over
theyearsisdepictedin Fig.13. Theover theyear the
higher yield wasobservedin ZT followed by RT and
RT. Thelowest yie dwasnaticedin conventiondly tilled
plot (CS). Thehigher yield wasfound in BPthan CS
but lower than ZT, RT and HT. The higher yield was
observedin ZT (11%), HT (8%), and RT (7%) than
CS.

Thecomparative performanceof different methods
of rice planting, namely, hand transplanting (HT),
transplanting by self-propelled transplanter (MT),
trangolanting by manud transplanter (Mar), bed planting
(BP), zerotill drilling (ZT), happy-turbo seeder (HT),
rotary till drilling (RT), drum seeding (DS) and sprouted
broadcadting (BS), withrespect toriceyidd (Y), bendfit:
cost ratio (B: C), energy output: input ratio (EE) was
evauated. Theeffect of planting methodsonriceyield
over theyear isdepicted in Fig. 14. Thehighest yield
wasfound in MaT followed by MT, HT among the
puddled transplanted rice. It wasobserved that theyield
was higher in MaT (5%) and at par with MT (4%)
with comparison to traditional transplanting method.
The higher net return was noticed in the five direct
seeded rice ascompared to three puddl ed transplanted
rice(i.e. HT, MT MaT) and two sprouted rice seeding
method. The energy net return was9to 11% higher in
ZT andHTS, ascompared to HT. Energy output: input
ratiowas20% higher inZT, 15t04% higher inal the
methods except DS, CS and BS, where it was 2 to
10% lower, compared toHT.
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Thecomparative performanceof different methods
of whest planting machines, namdly; zerotill drill (ZT),
rotary tiller (RT) and conventional sowing (2 harrow
+2tiller followed by ZT) (CS) asahorizonta plots
andriceresduerecycling asRR: resdueremova, RB:
residue burning and RI: residue in-corporation asa
vertica plots,, with respect towhesat yield (Y), benefit:
cost ratio (B: C), and weed infestation (We) was
evaluated. Theeffect of planting methodsand residue
managements on wheat and riceyield isdepicted in
Fig. 15&16.

Thecropresduerecyclingwasdonebeforeplanting
of both crop seasons (askharif and Rabi). Theresidue
recycling weredoneasriceresidue (5to6t ha?) as
well aswheat straw (810 8.6t hat) and the degree of
recycling was 76-81%. Thewheat yield varied from
(5.6t0 6.2t hat) inrice residue managementsviz.,
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Fig. 13. Effect of different RCT machineriesused for wheat
crop establishment on yield over theyear
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Fig. 14. Effect of plantingmethodsonriceyield over theyear
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Fig. 15. Effect of residue management and different Fig. 16. Effect of residue management and different
machinerieson wheat yield machineriesonriceyield
RR, RB and RI and crop establishment methodsviz., mCostinput (Rs/ha)  m Out put cost (As/ha)
ZT, RT and CS. The wheat yield has no significant 120000 eneiiL i im)
differenceamong thetrestments. Therewasappearance 100000
of yellowing in seedlings at the initial stage but E 20000
subsequent establishment and growth of cropswas £ 50000
found smilar tonon-straw recycledfields. Therecycled = 40000
wheat straw got decomposed after about 50to 55 day's S 20000
inricefields. a _ _
In caseof kharif crop (rice), thehighest yield was 7T RT cs

observed in residue recylining (5.37 t ha') (RR)
followedresdueincorporation (RI) and resdueburning
(RB). However, highest yield was observed HT (5.43
t hat) followed by ZT and CSPlat.

Fig. 17. Effect of resduemanagement and various
machinerieson cost analysis

Theinput cost waslowestin zerotill drill (ZT) field
followed by rotary tiller (RT) and conventiona sowing
(CS); however, output cost washigher inZT and RT

ascomparedto CS. Theweed populationswerefound
lessnumbersin residuein-corporation.

Theeffectsof variouswheat planting method of
resource saving technologiesrevededthat zerotill sown
field given about 60 and 80 higher benefitand B: C
ratio ascompared to conventional sowing, however,
rotary till sown produced 20 and 25 % higher benefit
and B: Cratio ascompared to conventional sowing.

Theyield and yield attributes has no significance Plate12: Wheat crop under conventional method of
differenceamong thetreatments(Fig. 17). sowing
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Organic Agriculture Systems (OAYS)

Evaluation of cropsunder organic conditions
Sugarcane

Nine early maturing varieties of sugarcane have
been evauated in RBD under inorganic condition. The
variety CoPk 05191 produced highest number of
millable canes (NMC) (333.7) in summer planting
followed by ColLk 013201 and CoL k 011201. Highest
caneweight (1.35kg) wasgained by Co 0118followed
by Co 0238, CoSe 03234 and CoPk 05191. While,
cane height wasrecorded highest (273.33cm) in case
of Co 098014 followed by Co 0238, Co 0118 and
CoPk 05191. However Brix reading wasfound highest
(21.55) in clones CoSe 03234 followed by Co 0238
and Co 0118. Variety CoPk 05191 recorded highest
caneyield (90.27t ha?) followed by Co098014 (85.84
t hatl). Although, highest green top under summer
planting wasregistered in variety CoPk05191 (23.42
t ha?) followed by CoL k013201 (19.96t ha') (Table
20).

Soybean

A comparative study of soybean taking fourteen
varieties has been conducted under organic and

inorganic management during kharif 2016. Among
thetested varieties, highest grainyield wasregistered
by ‘DS 2705 followed by ‘SL 982’ and * JS20-71’
under organic and inorganic management. Highest
biological yield wasrecorded by ‘ SL 982" and ‘DS
2705 in organic and inorganic management,
respectively. Ingeneral grainyield intested varieties
was higher under inorganic management ascompared
to organic management. Variety KDS705wasfound
highly susceptibleto diseaseresultedin completefallure
of thecrop. Onthebasisof thisstudy it isconcluded
that DS 2705, SL 982 and JS20-71 may begrownin
non-traditional western plain zone under organic and
inorganic management (Table 21).

Ingenera, therewaslower incidence (12.14%) of
yellow mosaic disease in soybean under organic
management systems as compared to inorganic
management system (38%). All the varieties/lines of
soybean showed lower diseaseincidence under organic
conditions and higher incidence under inorganic
management system.

Dataontheincidenceof yellow mosaic diseasein
different varietiesof soybean in Table 22 showed that,

Table 20: Perfor mance of early maturing sugar canevarietiesunder inor ganic conditionsduring summer planting (M ean

value)
Varieties NMC Single CaneWeight Caneheight Brix % Caneyield GreenTopYidd
(kg) (cm) (300 days) (t/ ha) (t/ha)
Co(238 156.3 148 25011 2133 7287 1541
CoSe03234 2107 135 24789 2155 80.45 1557
UP05125 214.7 0.83 20056 2133 60.44 10.78
CoS03251 1593 102 18422 19.76 55.83 o
Co 098014 216.7 126 271333 2089 85.84 1317
Co0118 1940 135 2644 2131 8142 1695
ColLk 011201 2370 111 21867 1991 67.89 1370
ColLk 013201 2833 103 25133 1953 7003 1996
CoPk 05191 3337 129 24978 19.33 90.27 2342
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Table21: Performance of different soybean varietiesunder or ganic and inor ganic management.

SNo. Varieties Organiccondition Harvest index (%) Inorganiccondition  Harvestindex (%)

Grain Biological Grain Biological

yield yield yield yield

(kgha)  (kgha) (kgha) (kghat)
1 NRC93 780 1797 434 875 1917 456
2 NRC94 9H 2674 350 1119 291 401
3 NRC113 78 272 3B5 824 2714 304
4 JS20-71 1013 221 402 1169 279% 418
5 JS20-69 850 1956 435 963 2144 449
6 MACS1407 724 2456 25 809 2638 307
7 MACS1416 974 2005 3B5 1101 3055 360
8 MSUS612 839 1979 439 924 2170 426
9 KDS705 0 0 0 0 0 0
10 DS2705 1296 3793 A2 1435 4193 A2
n KBS22 827 2142 302 89 2978 302
12 RAU200-18 99 3278 283 1073 A74 309
13 SL979 805 2681 300 2874 310
14 3982 1283 3973 323 1331 4045 329

Table 22: Incidence of yellow mosaic disease indifferent
soybean varietiesunder or ganic and inor ganic management
systems

S.No. Varieties Per cent incidence
Inorganic Organic
system system
1 NRC93 683 300
2 NRC94 200 116
3 NRC113 833 266
4, JS20-71 150 83
51 JS20-69 6.6 00
6. MACS 1407 1000 36.6
7. MACS1416 36.6 116
8. MSUS612 766 266
9. KDS705* 00 00
10. DS2705 00 00
11 KBS22 933 183
12 RAU -200-18 320 00
13. SL.979 00 00
14. 9982 00 0.0
Average 38.0 12.14

*Plant rotted in early stage of growth and failed to establish

54

thecultivarg/linesSL 979 and SL 982 and DS 2705
were best performing varietieswith complete absence
of disease under both the management systems.
However verities/lines JS 20-69, RAU-200-18 and
JS-20-71 a so showed lower incidence of theyellow
masaic, but it was higher under inorganic management
systemsand lower or nil under organic management
system (Fig. 18). Highest diseaseincidence (100%)
was recorded in MACS 1407 under inorganic
management system as compared to organic system
(36.67%). Theresultsof thestudy showed thet cultivars
lines SL 979 and SL 982 and DS 2705 have good
potentid for incluson of soybean under farming systems
of Western Plain Zone of Uttar Pradesh.

Mustard

Under this study, F, population of six crosses
(procured from ICAR-DRMR, Bharatpur) have been
put in separatesix blocksin spacing planting for tapping
individual plant having physiologically vigor, early
maturity, highyield and oil content. Near about 300
individua plant selection havebeen madeinfirst round
of observation on the basis of early flowering and
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physiologicd vigor. Plantsfoundfit on sdection criteria
will beadvancedin F, generation (Table 23).

Table 23: Selection of individual plantsacrossthe crosses.
S.No. F,populationof Crosses  Selected plant (F,)
1 1J31x EC597313 63

MJA 38x MJIR9

MJA 25x MJIR 3

MJA 39-3-2-2xMJIR 8
EC597326 x RB 50
EC597326 x EC597313

o 0 b w N
R B &L

I dentification of yellow mosaic diseaseresistant
Black gram and Green gram varieties

Two varietiesof black grami.e. Pant Urd 31 (PU
31) and Mash 1008 (local variety from Punjab) and
fivevarietiesof greengrami.e. Pant Moong 4, |PM 2-
3, IPM 2-14, Mehaand Samrat were eval uated under
two conditions i.e. under integrated pest
management(IPM) package and under non-1PM
package. Among black gram varieties, PU 31 washest
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performing variety with lowest yellow mosaicincidence
(0.04% under IPM conditionsand 0.86% under non-
IPM conditions) and highest grainyields (1141 kgha*
and 1038 kg ha*under IPM and non-IPM conditions
respectively). Among green gramvarieties, IPM 2-14
performed outstanding with 680 kg haand 549 kg ha
tof grain yield under IPM and non-1PM conditions
respectively. Thisvariety also showed lower yellow
mosai ¢ incidence (3.33%) under |PM conditions but
dightly higher yellow mosaicincidence (6.67) under
non-1PM conditionswhen compared to variety Samrat
IPM 2-3 although, showed comparatively higher
incidence of yellow mosaic (16.60% under |PM
conditionsand 23.30% under non-IPM conditions),
but performed better thanrest of thegreengramvarieties
with 576 kg ha'tand 427 kg ha'*of grain yield under
IPM and non-1PM conditionsrespectively. Ingenerd,
al thevarieties performed better and produced higher
yield under |PM conditionswith comparatively lower
incidence of yellow mosaic disease (Table 24). Based
on the results of above study, PU 31 of black gram
and IPM 2-14 werefound promising for growing as
pulsecropintheregion.

Table24: Effect of IPM measureson Yellow M osaicincidenceand grainyield in different Black gram/ Green gram varieties

Character Pest control Black gram Greengram

practice PU 31 Mash 1008 PM 4 IPM 2-3 IPM 2-14 Meha Samrat
Yellow mosaic  1PM 004 433 300 166 33 6.6 33
incidence (%) Non-IPM 0.86 500 80.3 233 6.6 100 33
at 75DAS
Grainyield IPM 141 69 245 576 a77 381
(kg hat) Non-1PM 1038 612 193 427 549 365 260

Plate 13: Performanceof black gram (Pant Urd 31) under
IPM

| CAR-Indian Ingtitute of Farming Systems Research
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Plate 14: Performanceof green gram (IPM 2-14) under
IPM
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Transfer of Technology Refinement & Human Resource M anagement
(TTR & HRD)

Demonstration of System based proven
technologies

Twenty six cropping systems demonstrating
improved technologiesviz improved cultivars, system
for riceintengfication (SRI), mechanica trangplanting,
nutrient management, greenmanuring (GM) inrice; zero
tillage technol ogy and crop residue management in
whet; raisebed planting(RB),broad bed furrow system
(BBF) mustard, along with farmers practice were
demongtrated inthetechnology park of ICAR-11FSR.
Four different modules namely, vegetable based,
technology based, variety based and crop
diversification cropping systems based were studied
for their productivity and profitability. Productivity of
different systems were computed in terms of rice
equivalent yield (REY') and maximum higher yield
whereasprofitability werecomparedintermsof sysem
grossreturn, net return and net return per day per ha.

Among vegetable based systems, higher rice
equivaentyied (REY') wasobtained fromrice—potato
(K. Khyati)-maize(T,) system(19.00t ha™), followed
by rice-potato (K. Garima)—okra(T,) (18.27 t ha'),
sorghum-potato (K. Farisona)-maize (T,) (16.69 t
ha), rice-cauliflower—onion (T,) (16.55t ha'),Okra-
vegetable pea+ wheat (F)-bottleguard (T,) (15.52t
ha') and brinjal-maize(T,)(13.51t ha®) ascompared
torice-wheat (T, ) (10.05t ha'). Moreover, highest
net return and income per day per hectare was also
obtained fromrice—potato (K. Khyati)-maize(Rs. 299)

E yvtem Grows Artum (R SN Snem bt Aetum (B == icome per dryha (Rr)

Fig. 19. Grossreturn, net return and incomein different
vegetablebased systems
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ascompareto different tested vegetable based modules
of cropping systems(Fig. 19).

In different technology based cropping systems
modulesevauated, highest riceequivaent yidd (t ha?)
wasobtai ned from Rice (nutrient management)—whegat
(nutrient management)—Sesbania(T,) (10.96t ha')
followed by rice (SRI, nutrient management) —wheat
(ZT, nutrient management)—Sesbania (T,) (10.92t
ha?), rice (MT, nutrient management)-wheat(RFD)—
Sesbania (T,) (10.43 t ha'), rice (nutrient
management)-wheat (RFD)—Sesbania (T,) (9.93 t
hat) and lowest under rice (DSR)—wheat (nutrient
management)—Sesbania (T,) (9.88't ha') cropping
system. The maximum net return(Rs 190 day* hat)
wasalso obtained from rice (nutrient management) -
wheat (nutrient management) —Sesbania(T,) system
as compared to rice (DSR)—wheat (nutrient
management) — Sesbaniasystem (Rs 174 per day per
hectare) (Fig. 20).
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Fig. 20. Grossreturn, net return and incomein different
technology based cropping systemsmodules

Comparative performance of different varietal
based systems revealed that, maximum REY was
recorded in rice (PB 1509) —wheat (HD3086) (T,)
system (11.30t ha?) followed by rice (VL 22)-wheat
(HD3059) (T,) system (10.89t ha), rice (Pusal612)—
wheat (HD2967) (T,) system (10.16 t ha') and
Basmati rice (VL 24)-wheat (HD2894) (T,) system
(9.99t hat). Thelowest REY yield was obtained from
Basmati rice (PB 6)-wheat (DBW 17) (T,) system
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(9.69t hat). Besidethisthe highest net return per day
per hectare was obtained from rice (PB1509)—wheat
(HD3086) (T,) system being Rs 205 day™* ha™* (Fig.
21).
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Fig. 21. Grossreturn, net return and incomein different
varietal modules

The crop diversification modules were also
evauated inthisstudy. It wasfound that rice-sugarcane
(autumn planting)+ potato-ratoon (T,) gave highest
REY (18.76tha?) followed by rice- potato-sugarcane
(Spring planting)-summermoong-ratoon (T,) system
(17.64 t ha'), maize(F) + pigeon pea (BB) —wheat
(nutrient management) (T,) system (16.32 t ha'),
maize(F) + pigeon pea (RB)—wheat (nutrient
management) (T.) system (14.90 t ha') and maize
(R&F, nutrient management)—mustard (nutrient
management) —summer moong (T,) system (14.26t
ha?). Predominant sugarcane based cropping system
adopted by thefarmer i.e. sugarcane (summer)—ratoon
(T.) resulted lowest productivity (14.26t ha'). The
maximum return per day per hectarewasobtained from
rice-sugarcane (autumn planting)-+potato-ratoon (T,)
system (Rs.435/-) amongst all the systemsunder crop
diversficationmodule(Fig. 22).

00000
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Fig. 22. Grossreturn, net return and incomein crop
diversification based systems
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Evaluation of different modulesrevealedthat rice
—potato (K. khyati)-maize(T,) among vegetablebased
module, rice- sugarcane (autumn planted) + potato—
ratoon (T,) among diversification based module, rice
(PB1509) —whest (HD3086) (T,) among variety based
moduleand rice (nutrient management) -whest (nutrient
management) —Sesbania(T,) among technology based
modul e provided highest REY (19.00,18.76, 11.30,
10.96t ha, respectively) aswell asnet return per day
per hain comparisonto farmer practice.

Plate15: Harvesting of brinjal from vegetable based
cropping system

On-farmtrial on recommended seed rateand use
of quality seed in late sown wheat

On-farm trialson recommended seed rate and
quality seed of wheat varietiesHD-3059, HD-2967,
DBW-16, PBW-590 and PBW-226 were conducted
at thirty sx farmersfiedin KalawaraKaanvillage of
Khatauli block in Muzaffarnagar district during 2015-
16.Two treatments were taken under each OFT and
each of these treatment was laid on an area of 800
m?. Thetreatmentswere- T,: Farmers’ Practice (FP)
farmers own seed and seed @150 kg ha*, T,:
Improved practice (IP) recommended quality seed @
100 kg ha'. Theimproved practiceresulted increase
inyield of varietiesHD-2967, HD-3059, DBW-16,
PBW-590 and PBW-226 by 3.1%, 3.2%, 2.4%, 3.4
and 3.6 respectively over thefarmers’ practice. The




ANNUAL REPORT 2016-17

.
BEA

S

benefit cost ratio was 1.68 in improved practice as
comparedto 1.66infarmer practice.

On-farm trial on balanced use of fertilizersand
micronutrient in wheat

Thirty four farmerswere selected randomly from
KalawaraKaanvillagefor conducting on-farmtrias
on baanced use of fertilizersand micronutrient inwheet
varietiesHD-3059, HD-2967, DBW-16, PBW-590
and PBW-226 during 2015-16.Threetreatmentswere
taken under each OFT and each of these treatments
was laid on an area of 800m?.The treatments were-
T,: Farmers’ Practice (FP) NPK @ 150:60:0 kg ha*
T,: Improved Practice (IP) NPK @ 120:60:60 kg
ha' and T, T2+ Sulphur @ 25 kg ha™. The results
reveded that increaseinyiedsof improved practice of
varietiesHD-3059, HD-2967, DBW-16, PBW-590
and PBW-226 through recommended NPK were
7.8%, 7.1%, 6.91%, 7.14% and 7.57%, respectively
over thefarmers practice.lncreaseinyieldsof improved
practice of varietiesHD-3059, HD-2967, DBW-16,
PBW-590 and PBW-226 through recommended NPK
+ Sulphur were 9.1%, 8.3%, 8%, 8.82 and 8.97%,
respectively over thefarmers' practice Asregardsto
benefit cost ratio through use of recommended NPK,
itwas1.74inIPascomparedto 1.68in FP. In case of
recommended NPK + Sulphur the benefit cost ratio
was1l.74inlPascomparedto 1.68in FP(Table 25).

On-farmtrial on useof balanced useof fertilizers
and micronutrientsin mustard

Twelveon-farmtrialson balanced usefertilizers
and micronutrient in mustard werelaid during 2015-
16inKallawaraKaanvillage. Threetreatmentswere
taken under each OFT and each of these treatments
waslaid on an areaof 1000m>2.Thetreatmentswere-
T,: Farmers' Practice (FP) NPK @ 60:60:0 kg ha',
T,: Improved Practice (IP) NPK @ 120:60:60 kg
ha' and T T+ sulphur @ 25 kg ha™. The results
revealed that increasesinyieldsof improved practice
of thevariety PusaBold through recommended NPK
was7.7% over thefarmers practice.lncreaseinyields

i '|~. ARG, 1 i
Plate16: Sandin crop of mustard under INM and |PM
Package

Table25: On-farmtrialson balanced use of fertilizer sand micronutrient in wheat Kailawara

Wheat varieties Noof OFTs Averageyield t hat Increaseinyield Increaseinyield

of T,over T, (%) of T over T, (%)
T T, T,

HD 2967 2 495 530 536 707 828

HD 3059 2 4.85 523 529 784 907

DBW 16 3 430 4.60 464 6.98 791

PBW 590 9 464 497 505 711 834

PBW 226 2 435 463 474 759 897

Average 462 496 502 732 861

T,: Farmers’ Practice, T,: Improved Practice (FP+Potash), T, Improved Practice (FP+Potash+Sul phur)

ICAR-Indian Ingtitute of Farming Systems Research
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of improved practice through recommended NPK +
sulphur 9.1% over thefarmers practice. Asregardsto
benefit cost ratio through use of recommended NPK,
itwas2.8inPascomparedto 2.7 in FP. In case of
recommended NPK + sulphur the benefit cost ratio
was2.8inlPascomparedto 2.7 in FP. Application of
potash and sul phur a so resulted in lower incidence of
whiterust and Alternarialeaf spot diseasein mustard.

On-farmtrial on integrated management of insect
pest and diseasein rice

Eight on-farmtriason balanced usefertilizersand
micronutrient in rice (Pusabasmati-6) werelaid during
kharif in KailawaraKalan village. Three treatments
were taken under each OFT and each of these
trestmentswaslaid onanareaof 800 m?. Thetreatments
wereT,: Farmers Practice (FP), T,: Recommended
dosesof chemical pesticidesand T 'Recommended
doses of bio-control agents (Beauvarl abassanaand
Trichogramma). Theresultsrevea ed that an increases
inyieldsin IP over the FP through recommended
chemica pesticideswas8.03%.IncreaseinyieldsinIP
over the FP through bio-control agents (Beauveria
bassiana and Trichograma) was 8.88%. Yellow stem
borer was major pest observed in the rice and its
infestationwasonly 2.5%inT,4%inT,against 15%

Plate17: Healthy crop of PB 1under IPNM Treatment
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incaseof FP. Asregardsto benefit cost ratio through
use of chemical pesticides, it was 1.46 in IP as
comparedto 1.43in FP. In case of pest control through
bio-agents, the benefit cost ratio was 1.52 in IP as
comparedto 1.43in FP.

Onfarmtrialson useof balanced useof fertilizers
and micronutrientinrice

Sevenon-farmtrialson balanced usefertilizersand
micronutrient in rice (Pusabasmati-6) werelaid during
kharifin KailawaraKalan village. Threetreatments
were taken under each OFT and each of these
trestmentswaslaid onanareaof 800 m?. Thetreatments
were T : Farmers' Practice (NPK @ 60:60:0/ha), T ;:
NPK 100 60:60 kg ha' T, T, + Zinc sulphate @ 25
kg ha. ThereﬂJItsrevededtha[ increaseinyiddsinlP
over thefarmers practiceof thevariety PusaBasmati-
6 through recommended NPK was5.86%.Increasein
yields in IP over the farmers’ practice through
recommended NPK + Zinc sul phate was 8.82%.As
regardsto benefit cost ratio through balanced use of
NPK, itwas1.47 inIPascomparedto 1.43inFP. In
caseof gpplication of recommended NPK combination
with Zinc sulphatethe benefit cost ratiowas 1.50in P
ascomparedto 1.43in FP.

Demonstrationson MYMYV resistant black gram

A tota of 39 Demonstrationson popul arization of
MY MV resistant black gram variety Pant Urd 31 (PU-
31) withINM and IPM werelaidinabovecited village
during last week of August, 2016.The comparison of
black gram variety PU-31(resi stant to Yellow mosaic
virus) was made with thelocal varietieswhich were
grown by thefarmers. Theresultsreveaed that yellow
mosaic (Y M) incidenceinimproved variety PU-31 was
foundto be 0.1 %ascompared to70%inloca varieties.
Asregardstoyield of improved variety PU-31 varies
from 3.7-7.7 q ha! with an average of 5.2 g ha* with
comparedto locd varietieswhichwasamost nil.
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AICRP on Integrated Far ming Systems

AICRP on Integrated Farming Systems, aplan
schemeinitiated from 2010-11 operates currently with
75 centres (25 on-station main, 12 on-station sub, 32
on-farmand 6 ICAR ingtitute based vol untary centres)
covering al the 15 agro-climatic regions. The scheme
isinoperationat 34 SAU’s, 2 Generd universitiesand
6 ICARingitutesand aso covers23 satesand 2 Union
territories. During the year under report, four
experiments namely Development of region specific
integrated farming system models (32 locations),
identification of need based cropping systems for
different agro-ecosystems (37 locations), permanent
plot experiment on long term nutrient management in
cereal based cropping systems (13 locations) and
development of organic farming packagefor system

based high value crops (8 | ocations) were undertaken
at on-station and voluntary centreswhile 3 experiments
namely on-farm crop response to plant nutrientsin
predominant cropping systems (768 farm househol ds
in192 villagesin 64 blocksof 32 digtrictsin 21 states),
Diversification of existing Farming Systems under
margina household conditions (768 farm househol ds
in192 villagesin 64 blocksof 32 districtsin 21 states)
and On-farm eva uation of farming system modulesfor
improving profitability and livelihood of small and
margina farmers (384 farm householdsin 192 villages
in64 blocksof 32 districtsin 21 states) and FLDson
farming systemsinvolving oilseeds (125 no’s) were
undertaken through on-farm research centres. Spatial
distribution of centresisgiveninMap 1 and 2. The
sdient findingsare presented below.

Spatial distribution of AICRPon | FS(On-Farm and On-Sation) centres
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Map 1: Locationsof On-farm centresof AICRPon I FS
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Map 2: L ocationsof On-station centresof AICRPon I FS
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On-station Research
Region specific Integrated Farming Systems

Edtablished 38 on-dationintegrated farming system
models in 14 agro-climatic regions for research,
extens on, education and business (bankable projects).

Similarly, refined 63 existing integrated farming
systemsthroughon-farm farmer participatory research
in 14 agro-climatic regionsthrough on-farmresearch
centres. Agro-climatic zone wise establishment and
refinement of IFSmodelsaregiven Table 26.

Table26: Number of I ntegrated Far ming Syssemsdeveloped
at on-station and r efined thr ough on-farm centresin various
agro-climaticregions

Agro-climaticregion Number of I ntegrated
Farming Systems

On-gtation ~ On-farm

integrated farmer

farming  participatory
systems refined
integr ated

farming

systems
Western Himalaya 3 3
Eastern Himalaya 2 6
Lower Gangetic Plains 1 9
Middle Gangetic Plains 5 3
Upper Gangetic Plains 2 4
Trans Gangetic Plains 2 1
Eastern Plateau and Hills 2 7
Central Plateau and Hills 2 5
Western Plateau and Hills 3 4
Southern Plateau and Hills 4 6
East Coast Plainsand Hills 2 4
West Coast Plains and Hills 7 4
Gujarat Plainsand Hills 1 6
Islands 2 1
Total 38 63

| CAR-Indian Ingtitute of Farming Systems Research
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Plate18: Componentsand output of | ntegrated Farming
System model at Kathelgere (K ar nataka)

Themaor componentsof thelFSmodelsinclude
location specific cropping systems + location specific
livestock components (Cow/buffa o/poul try/duck/goat/
pig) +location specificintegration of fisheries+ location
specific integration of Horticulture (fruit orchard
intercropped with vegetables) + location specific
integration of Complementary/supplementary
enterprises such as Apiary, mushroom, bio-gas +
compulsory integration of Kitchen garden, boundary
plantations & vermicompost. Thesemodelsprovided
2to 3timeshigherincomethanexiging farming sysems
bes des meeting the household demand of food, fodder,
fuel completely with fibreand fertilizer to theextent of
65-80 %.

| dentification of need based alternative cropping
systems

Based on multi location studiesat 37 on-stations,
efficient alternative cropping syslemswith agronomic
management practiceswereidentified, documented and
recommended for different agro-climatic zoneshaving
potential productivity ranging from 16to 35.2t ha!
year!. Twenty six alternativesto rice-wheat for 11
zones of 9 states, pearl millet based for 4 zones of 4
statesand maize based systemsfor 5 zonesof 5 states
wereidentifiedfor largescaeadoption. Thesedternative
systems along with production packages have been
included in the Crop Production Guide/package of
practicesof respective states.
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Long term INM in cereal-cereal system

L ong term nutrient management in cereal -cereal
cropping systemsindicated substitution of 25-50% N
with FY M or green manurein rice-wheat systemwas
foundtoincreasethe productivity by 4%. Inrice-rice
system, green manuring increased theyield by 3.6%.
Frequent application of organic manures (at least once
ineach crop cycle) ismust for redizing the sustainable
yield in predominant cereal-cereal food systemslike
rice-rice, rice-wheat and rice-maize.

On-Farm Resear ch
Response of cropping systems to nutrients

Across the various NARP zones and cropping
systems, farmer’s package resulted in lower yield
compared to recommended package owing to the 29,
25, 71 and 100 % lower application of N P,O, K.O
andmicronutrients. On-farm systemyield gap between
recommended dose of N P,O, K. O + micronutrient
and farmer’s package was found to be 1192, 2059,
2636, 3575 and 1622 kg hat inrice- rice, rice- whedt,
mai ze- wheat, soybean-onion and rice-green gram
systemsrespectively.Application of micronutrients
based on soil test resulted in additional yield of 805,
786, 341, 877 and 246 kg hat inrice-rice, rice- whedt,
mai ze- wheat, soybean-onion and rice -green gram
systems respectively. In al the NARP zones and

Plate19: OFR Far mer sdiscussion at Aurangabad
(Maharashtra)
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systems, application of recommended N P,O, K,O
doneor N P,O, K, O+ micronutrient resulted in higher
yield and use efficiency of nutrients. Suboptimal
applicationintermsof number and quantity resultedin
sgnificantly lower yield and useefficiency of nutrients
especidly nitrogen.

Diversification of farming systems in marginal
farm households

Under innovative agpproach of improving farming
systemsof margina household conditions, presence of
maximum of 8 farming systemswasobservedin South
24 Paragnasdistrict (West Bengal) and minimum of
one farming systems in 5 districts namely Samba
(Jammu & Kashmir), Amritsar (Punjab), Palghar and
Pune(Maharashtra) and Gadag (Karnataka). Existence
of ax farming systemsat Panchmahal (Gujarat) and5
farming systemsat K abirdham (Chhatisgarh), Dindori
(Madhya Pradesh), Srikakulam (Andhra Pradesh),
Waranga (Telangana), Kendrapara(Odisha) districts
werealso observed. Field crops + dairy wasfound to
be the common farming system at all locations in
margina households and it isthe dominant system
practicedin 17 districtsbased on number of households
adopting the system. Field crops+ dairy + poultry is
found to be the dominant farming system in Udai pur
(Rajasthan), Warangal (Telangana), Srikakulam
(Andhra Pradesh) and Sivagangai (Tamil Nadu).
Similarly, field crops+ dairy + goat werefound to be
pre-dominant system in Purnea (Bihar) district. At
Kanpur Dehat (Uttar Pradesh), both field crops+ dairy
andfiled crops+ dairy + goat werefound asdominant
systems. In case of South 24 Paragnas (West Bengal)
and Panchmahd (Gujarat), highly diversfied sysemwas
noticed. Field crop alone wasfound to be dominant
practice adopted by large number of householdsin
Kabirdham (Chhatisgarh) and Aurangabad
(Maharashtra) districts. Across the locations and
farming systems, improvement of existing farming
systems with diversification approach in cropping
system, livestock, product diversification and capacity
building modul eresulted in cong derableimprovement
inproduction (up to 2 times), marketable surplus(1-2
time), reduction in cost (20 %) duetorecycling, returns

ICAR-Indian Ingtitute of Farming Systems Research



(2times) and profit (cash flow for family by 1-2times).
Based onthedatidtica analyss, best performingfarming
system hasbeen identified for each district which needs
to beup-scaled along with al possibleinterventions
and divergfication gpproachfor improving thelivelihood
of margina farm households.

I mprovement of farming systemsin small holder
farms

Under study on holistic approach of improvement
of farming systemsin smal holder farms, thenumber of
farming systemsin different districtsranged between 1
(Samba, Ambedkarnagar, Sirsa, Amritsar, Pakur and
Gadag) to 8 (Srikakulam). Nainital, Kolar and
Panchmahal districtswere having 5 farming systems
while Kendraparahas 7 systems. Field crops + dairy
wasfound to be the dominant farming system based
on number of householdsin 20 districts (68 % of total
districtsstudied). The dominant systemsobservedin
other digtrictsarefield crops(Pakur in Jharkhand), field
crops+ dairy + poultry (Kabirdham in Chhatisgarh,
Punein Maharashtraand Sivagangai & Pudukottai in
Tamil Nadu), field crops+ dairy + goat (Udaipur in
Rajasthan), field crops + dairy + goat + poultry
(Kendraparain Odishaand Panchmahal in Gujarat)
andfidd crops+ horticulture (coconut / rubber) + dairy
(Pathinamthittain Kerala). Highly diversified system
wasobservedin Srikakulam district of AndhraPradesh

S

Plate 20: Diver sification of existing cropping/farming
systemin Dharmapuri district (Tamil Nadu)
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having many componentsof farming sysemnamely fidd
crop, dairy, goat, poultry in different combinations
ranging from 1to 4. In general, at all the locations,
constraint based interventions in crop, livestock;
processing and optional modules resulted in
improvement in production (1-2 times), marketable
surplus (2-5 times) and profit (2-3 times). At many
locations, interventionsal so contributed for significant
reduction in cost dueto better recycling.

FLDs on farming systems involving oilseeds

TheFLD’son cropping systemsinvolving oilseeds
were conducted at 10 OFR units of All India
Coordinated Research Project on Integrated Farming
Systems(AICRPonIFS) infiveagro ecosystemsviz.,
Arid, Semi-Arid, Sub Humid, Humid and Coastal;
covering 10 states. Across different ecosystemsand
FLD centres, total 125 demonstrations were
conducted. Total 39 demonstrationswereon systems
involving groundnut followed by 38 demongtrationson
systems with hybrid caster. The systemsinvolving
sunflower wasundertakenin 22 demonstrationswhile
gobhi sarson and mustard cropsweretakenin 18 and
12 demonstrations, respectively. Mgor cropping
systemsinwhich oilseed cropsweretested arehybrid
castor, hybrid castor without sunhump in farmers
practiceand with sunhump inimproved practice, hybrid
castor + lucerne, groundnut + hybrid castor (2:1) and
Maize— Sunflower in arid ecosystem, gobhi sarson,
sunflower, groundnut and sesame in Semi-Arid,
groundnut-mustard, mai ze-gobhi sarson and groundnut
in Sub Humid, toriain Humid and sesamein Coastal
ecosystems. Acrosstheregionsfarmers practice (FP)
was compared against improved practice (IP). At
Jagudan (Gujarat), 136.54% increasein hybrid caster
yieldwasseen dueto useof improved variety. Likewise
insame centre, green manuring of sunhempin hybrid
castor increased cost (41884 Rs/ha) as compared to
farmers practiceinvolving no green manuring with
sunhamp (33480 R¥ha). However, it also gave 38.13
and 66.78% higher grossand net returns. Hybrid caster
+ lucerneintercropping enhanced cost by 61.48%than
solecaster cultivationinfarmerspractice. From same
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systems research: impact and farmers perception at
Dharmapuri district (Tamil Nadu)

intercropping system 29.38 and 79.82% higher gross
and net returns over sole crop of hybrid caster in
farmer’s practice were also redized. In a similar
fashion, groundnut + Hybrid castor intercropping
increased cost by 63.71%, gross and net returns by
63.68 and 91.06% respectively over solehybrid caster
cultivation in farmers practice. In Gadag in maize-
sunflower cropping system, 36.30% increase in
sunflower yield was seen dueto maintenance of row to
row distance of 20 cm by thinning asagainst farmer’s
practice of broadcasting. Though cost of cultivation of
systemincreased by 18.98%. At Seethampeta(Andhra
Pradesh), introduction of groundnut improved variety
K-6, has increased yield, gross and net returns by
25.28, 25.3 and 32.3%, respectively. Enhancement in
yield of gobhi-sarson (88.26%) at Kangra(Himachal
Pradesh) was seen due to replacement of Kanchan
variety withimproved variety HPN-3. Likewise, in
Thiruvallaalso replacement of Kayamkulam-1 with
HYV Tilak produced 32.06% higher yidd over farmer’s
adopted variety (Kayamkulam-1). AtAmritsar ingobhi
sarson, maintenance of 45 x 10 cm spacing by thinning
has produced higher grossand net returns (19.25 and
26.42% respectively). At Fathepur (Rajasthan) in
groundnut-mustard cropping system, replacement of
local varietiesof groundnut and mustard withimproved
groundnut variety (HNG-10) and mustard variety
(Laxmi) has improved the yield of groundnut and
mustard by 24.1 and 27.1%, respectively. Smilarly net

64

return hasalsoimproved by 118.76 and 105.89%. Due
to maintenance of 30 x 10 cm spacing in groundnut
(variety ICGS91114) at Angul, grossand net returns
haveimproved by 36.2 and 73.3% respectively. The
higher cost of cultivation of sesame (2.71%) wasfound
with replacement of sesame variety Kayamkulam-1
withHYV Tilak variety at Thiruvalla(Keraa). Gross
returnsof 107520 Ryhaand net returns of 43007 RY
hawereredized dueto replacement of sesamevariety
Kayamkulam-1withthevariety HY'V Tilak a Thiruvala
(Kerala).

Network Project on Organic Farming

Network Project on Organic Farming (NPOF), a
plan schemeinitiated from 2004-05 operatescurrently
with 20 centrescovering 10 agro-climatic regions. The
schemeisinoperationat 12 SAU's, 7 ICAR ingtitutes
and 1 special heritage university and covers 16 states.
Distribution of locationsisgiveninMap 3.

Location of Network Project on Organie Farming (NePOF)

-m - Ny endraper
-

Rapsr

! * Locesons £
) l5,'_"-_!"{'.:‘- ¥ r
% Combagore 1

Triravasarthapurarn
-

Map 3: L ocationsof NPOF centres

ICAR-Indian Ingtitute of Farming Systems Research



Table 27: Sate wise package of practices developed for
variouscropping systems

Sate

Cropping systems

Chhattisgarh

Himachal

Pradesh

Jharkhand

Kerda

Madhya
Pradesh

Maharashtra

Meghalaya

Punjab

Tamil Nadu

Uttar Pradesh

Uttarakhand

Soybean-chickpea
Soybean-onion
Rice-chickpea

Maize- Garlic
Cauliflower - Pea-Tomato
Coriander - Pea-Tomato

Rice (Basmati type)-wheat
Rice (Basmati type)-lentil
Rice (Basmati type)-linseed
Rice (Basmati type)-potato

Turmeric

Ginger

Black pepper
Soybean-Wheat
Soybean-Mustard
Soybean-Chickpea
Soybean-1sabgol/Linseed

Rice-groundnut
Rice-Dolichosbean
Rice-cucumber
Rice-red pumpkin

Rice-Carrot (Raised bedsin lowland)
Rice-Tomato (Raised bedsin lowland)
Mai ze + soybean- French bean (Upland)

M aize-potato-summer moong
Turmeric-onion

Basmati rice-wheat-green manure
(Seshania)

M ai ze-durum wheat-cowpea (fodder)
Maize-berseem-bajra (fodder system)
M aize-berseem-mai ze+cowpea (fodder
system)

Cotton-maize-green manure (sesbania)
Chillies-Sunflower-green manure
(seshania)

Beetroot-mai ze- green manure (sesbania)

Basmati rice —wheat - Sesbania green
manure

Coarserice—barley + mustard —greengram
Maize (grain) — potato— okra

Mai ze (green cobs) — mustard + radish -
Sesbania green manure

Basmati rice- wheat-Sesbania

Basmati rice- Lentil-Sesbania

Basmati rice- Vegetable pea-Sesbania
Basmati rice- Brassica napus —Sesbania
Basmati rice- Chickpea—Sesbania (under

biodynamic practices)
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During the year under report, ten experiments
namely Eva uation of organic, inorganic andintegrated
production systems (20 locations), Evaluation of
resoonseof different varietiesof mgor cropsfor organic
farming (20 locations), Evaluation of bio-intensive
complimentary cropping systems under organic
production systems (3 locations,; Pantnagar, Dharwad,
Umiam), Development of I ntegrated Organic Farming
System models (7 locations; Calicut,
Thiruvananthapuram, Coimbatore, Umiam, Udaipur,
K Nagar, Almora), Evauation of Farmwasterecycling
techniquesfor organicfarming (3locations, Dharwad,
Modipuram, Almora), Documentation & vaidation of
organic ITKs (4 locations; Udaipur, Narendrapur,
Gangtok, Ajmer), Evaluation of organic management
practicesfor insect pest in various crops (3 locations,
Almora, Gangtok, Ajmer), Evaluation of organic
management practicefor diseasesin crops (Gangtok
andAjmer), Devel opment of scientific organic package
for large cardamom (Gangtok) and Biochemical
characterization & molecular identification of microbia
population of different organic manures(Narendrapur)
wereundertaken. Besidesthese, 2 udiesnamely Geo-
referenced characterization of organic farmers (20
locations) and Cluster based demonstration of Organic
Farming Package under TSP (3locations, Coimbatore,
Umiam and Karjat) werea so undertaken. The Salient
achivementsare summarized below.

Scientific PoPsfor Organicfarming: Developedthe
scientific package of practicesfor organic production
of cropsin cropping systems perspective. PoPsfor 42
cropping sysemssuitablefor 11 stateswere devel oped.
Thedetails of statesand cropping systemsfor which
PoPsdeveloped aregiven Table 27.

Technologies developed under NPOF for up-
scaling through developmental schemes

1. Reduced manuring
Application 75 % nutrientsonly through combingtion

of organicssuchasFY M, vermicompost, Non edibleail
cakesand other locdly availablesources+ 2innovative
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Inputs such as cow urine, panchagavvya, PGPR with
completeorganic management devel oped (Table 28).

Table 28: Best performing cropping systemswith reduced
manuringin different states

Sate Crop/Cropping System

Chhattisgarh Soybean-pea, soybean-chilli

Himachal Pradesh Okra-pea-tomato (Summer)

Jharkhand Rice (Basmati type)-wheat

Karnataka Greengram-sorghum

Madhya Pradesh  Soybean-wheat, soybean-mustard,
soybean-chickpea, soybean-linseed

Punjab GM-basmati rice-chickpea

Uttar Pradesh GM -basmati rice-mustard

Uttarakhand GM-basmati rice-vegetable pea +
coriander (4:2 rows)

2. Normal manuring

Application 100 % nutrientsthrough combination
of organicssuch asFY M, vermicompost, Non edible
oil cakeswith complete organic management havebeen
developed (Table 29).

Table 29: Best perfor ming cropping systemswith normal
manuringin different states

Sate Crop/Cropping System

Jharkhand Rice (Basmati type)-potato, Rice
(Basmati type)-linseed

Kerda Black pepper

Maharashtra Rice-groundnut

Meghalaya Rice in sunken beds and French bean
and tomato in raised beds

Punjab GM-basmati rice-wheat; soybean-
wheat

Uttarakhand GM-basmati rice-chickpea+ coriander
(4:2 rows), GM-basmati rice-potato

3. Integrated Crop Management (ICM)

Also called towards organic approach with 75 %
organic + 25 % inorganic package and 50 % organic
+ 50 % inorgani ¢ package have al so been devel oped
(Table 30).
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Table 30: Best performing cropping systems with ICM
(towar dsorganic approach) in different states

Sate Crop/Cropping System

Himachal Pradesh Blackgram-cauliflower-summer
squash; Cauliflower-frenchbean

Kerda Turmeric

Maharashtra Rice-mustard, Rice-dolichosbean

Meghalaya Ricein sunken beds and Brocaoli,
potato & carrot in raised beds

Tamil Nadu GM -beetroot-maize; GM-cotton-

maize; GM-chilli-sunflower

4. ldentification of varietiesfor organic farming

Best performing varieties of crops for organic
farming in different seasonsand states have a so been
identified (Table 31).

5. Resource conservation practices

Resource conservation practicesfor organicfarming
were identified for Karnataka, Uttarakhand and
Meghalaya(Table 32).

6. Integrated Organic Farming System

IOFSmodel sfor Tamil Nadu and Megha ayawere
developed. IOFS model developed at Meghalaya
comprised of field crops& horticulture based system
(Cereds+ pulses+ vegetables +Hruits+ fodder) + Dairy
(1 cow + 1 calf) +fishery + vermicompost however
Field crop based system (Green manure-cotton-
sorghum; Okra+ coriander-maize + cowpea (fodder),
desmanthus, 1 milch cow, 1 heifer & 1bull calf +
vermicompost + boundary plantations (Gliricidia,
coconut) aere the various components of the IOFS
model developed at Tamil Nadu.

Policyinput: Policy for promotion of organic farming
in Indiawasformul ated based on theresults of NPOF
project. Thispolicy wasfinalized with joint meeting of
ICAR & DAC&FW. Financial express covered the
policy initsissuedated 16 April 2016.

ICAR-Indian Ingtitute of Farming Systems Research
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Table31: Best performing varietiesof identified cropsin different states

L ocation (Sate) Season Crop Variety
Chhatisgarh Kharif Rice Jayagundi and CR Sugandh dhan- 907
Rabi Chickpea Vijay and Daftari-21
Himachal Pradesh Kharif Okra Chameli 015 and Indranil
Rabi Pea Tenplusand Nirali
Cauliflower US-178 andChandramukhi
Summer Tomato Red Gold and Hybrid 7730
Jharkhand Kharif Rice MTU-10andL &l at
Rabi Wheat K-0307 and Rg-4229
Karnataka Rabi Chickpea BGD 103 and JAKI 9218
Wheat UAS 347 (Bread wheat) and NIAW 1415 (Bread wheat)
Kerda Kharif Turmeric Sudarsana and Suvarna
Black pepper Sreekaraand Panniyur 1
Madhya Pradesh Kharif Soybean RV S-2002-4 and JS-20-41
Maize Kanchan-101 and Proagro-4412
Rabi Wheat GW-366 and HI-8498
Chickpea JG-130andRVG-203
Maharashtra Kharif Rice Sahyadri-5 and Sahyadri-3
Groundnut Konkan Gaurav and TG-26
Meghalaya Pre-Kharif Maize DA-61-A and RCM-75
Kharif French bean Nagalocal and RCM FB 18
Summer Tomato MT 2
Punjab Kharif Basmati rice PusaBasmati 1509 and PusaBasmati 1121
Rabi Wheat PBW 621 and PBW 644
Tamil Nadu Rabi Rice CB 05022 and Mappillai samba
Uttar Pradesh Kharif Maize PMH -4 and Seed Tech-2324
Rabi Mustard RGN —229 and RH - 0406
Uttarakhand Kharif Rice NDR-359 and Pant Basmati 1
Rabi Wheat HD-2967 and UP-2565

Table32: L and configur ation based resour ceconser vation practices
identified for organicfar mingin different croppingsysems

Cropping System Land configuration

Karnataka

Soybean-Wheat BBF with crop residues

Groundnut + Cotton (2:1) Conventional FB with crop
residues

Greengram-Sorghum Conventional FB without crop
residues

Soybean + Pigeonpea(2:1) BBF with crop residues

Uttarakhand

Direct seededrice- Direct seeded ricewith

greengramin BBF chickpea chickpea— on broad
bed (105cmx 45cm)

Meghalaya

Carrot- Okra Raised bed

Rice (Lampnah) -Pea Sunken bed
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Plate 22: Integrated Organic Farming System model at
Umiam (M eghalaya)
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Identification of Climate Resilient Production
System

Using thedataof 11 years (2004-05to 2014-15)
of field experimentation conducted at NPOF Centre,
Bhopal, having three management practices viz,
organic (supply of 100% nutrients through organic
sources and compl ete organic management as per
NPOF standards), towardsorganic (supply of nutrients
through 50% organic + 50% inorganic with complete
organic management) and 100%inorganic management
and 3 cropping systems viz., (Soybean-wheat,
soybean-mustard, soybean-chickpea) and sothelong
term meteorological dataviz., rainfall, maximum and
minimum temperature (1951 to 2015), climateresilient
production system and crops were identified by
workingout % ganinyield over inorganic management
during normal, highand deficit rainfall yearswhichare
described below.

Thepostivedeviation (%) inthegrainyield of the
soybean wasfound under organic production systems
indeficient rainfall years (2007-2010) in comparison
to towardsorganic and inorganic production systems.
However, thegrainyield of thesameproduction system
(Organic) recorded theleast negative deviation from
themean grainyield over theyearsunder highrainfall
years(2011-13) (Fig. 23).

Soybean grown under organic and towardsorganic
production systems gained 17.3 and 5.8% yield
respectively over inorganic production systemsunder
highrainfall during crop season (June—Septembe).

J)

However gaininyield of soybean washigher during
deficit rainfall condition inthe organic (18.4%) and
towardsorganic production systems (7.8%) aswell as
innormd rainfal years(Fig. 24).
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Fig. 24. Per cent yield gain in soybean through organic
and towar dsorganic production system over inorganic

Under deficit rainfal years (2006-07 to 2011-12),
wheat productivity under organic production system
recorded least per cent deviation fromthemeangrain
yield over theyears. However, dueto high terminal
rainfall during crop seasons(2012-13t0 201-15), least
yield loss was recorded in the wheat under organic
production system over theothers(Fig. 25). Thegain
yield of whesat during highrainfall wasfoundtobe 7.8
& 4.9 % under organic and towards organic systems.
However, the gain was higher (8.7 and 6.8%
respectively) indeficit rainfal stuation (Fig. 26) under
organic and towards organic production systemsin
comparison toinorganic practices.

Out of 11 crop season(November to February) of
mustard , only two season viz., 2006-07 and 2014-
15 wasrecorded higher rainfall whilerest otherswere
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Fig. 23. Effect of per cent deviation in crop season rainfall
from normal on the productivity of soybean over theyears
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Fig. 25. Effect of per cent deviation in rainfall duringcrop
season on the productivity of wheat over theyears
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Fig. 26. Effect of rainfall during crop season (November —
March) on per cent yield gain in Wheat over inorganic
production system

deficit rainfall seasons. Thenegativedeviationinthe
mustard yield from themeanyield over theyearswas
recorded least over the othersunder organic production
systemsincaseof deficit rainfal. However, thepositive
ganinearly yearswasfoundto behigher ininorganic
condition (Fig. 27). Mustard grown under organic
production systemsgained 6.3 and 12.1%yield under
higher rainfdl and deficit rainfal conditionsrespectively.
In case of mustard with towards organic production
management, theyid d differenceamong highand deficit
rainfall situation during crop seasonwasless (5.7 &
5.8% under high & low rainfall years) (Fig. 28).
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Fig. 27. Effect of deviation in rainfall during crop season
(November to February) from normal on theproductivity of
Mustard over theyears

In early five years (2004-05 to 2008-09), the
performance of chick pea grown under inorganic
condition was better than the others. But after
stabilization, the chickpeacrop performed better both
inhigher rainfdl and deficit rainfall Stuation (Fig. 29).

Chickpeawasfound to bemoreresilient crop as
compared to othersunder organic production system
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Fig. 28. Effect of rainfall during crop season (November —
February) on percent yield gainin Mustard over inorganic
production system

3o § O
{ i — gty — g S owards Drgenie 8= Rainfell (o s.;;l\;.m | ™ E
i % £
i e !
i ‘
LS 3
£ H
‘5 0 i
i
-0 2
a'j-'l i Llze ¥
e EE R TR N R T S
= " " A A A = o R R A

Fig. 29. Effect of deviation in rainfall during crop season
(October to February) from normal on the productivity of
chickpeaover theyears

incomparisontoinorganicinthecaseof highrainfall
(Fig. 30).

It can be conduded thet soybean-chickpeacropping
system with organic production systemwasfound to
be more climatesresilient under extreme (high and
deficit) rainfall situations for Vindhya Plateau
Agroclimatic Region of MadhyaPradesh.
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Fig. 30. Effect of rainfall during crop season (October -
February) on percent yield gain in Chickpeaover inorganic
production system
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Externally Funded Projects (EFP)

Integrated Spatial Farming Systems Analysis
Techniqgues with Remote Sensing and Ancillary
data (INFARM)

The study was undertaken in 8 selected districts
namely Mehsana (Gujarat), Kendrapara(Odisha), 24
Paragnas (West Bengal), Kanpur Dehat (Uttar
Pradesh), Dharmapuri/Krishnagiri (Tamil Nadu),
Udaipur (Rajasthan), Pune and Amravati
(Maharashtra). Field survey was conducted during
2013-2015 and required data base was devel oped for
theanaysisof spatial and non-spatia dataof selected
digrict a blocksandvillagelevel. Based ontheandysis
andusing scae, family Szeindex, land utilizationindex
and socio-economicindex were devel oped and used
for comparison of different farming systems.Salient
findingsare summarized bel ow.

Two predominant farming systemswerefoundin
Mehsanadistrict (Gujarat) where 83% households
having 1.07 haholding szeand 5-6 family member are
having field crops+ dairy. Resultsrevea ed that family
Szeincreaseisinversely related with householdindex.
Three crops (kharif, rabi& summer) were taken by
75% of the householdsin the district however 25%
householdsweretaking only two cropsi.e. kharif &
rabi. On the bases of socio economic index, it was
found that the 47% househol dswere earning between
Rs 40, 000 to Rs 60, 000 each from rabi and kharif.

A highly diversfied farming system was observed
in Kendraparain Odishawhere eight major farming
systemswere found. Maximum households having
averagesizeof 4-5family member adopted field crop
+ dairy farming system. Theresults showed that the
larger is the family size, the more farming system
componentsare adopted inlarger area. It wasfound
that 31% householdsinthedistrict weregrowing three
crops (kharif, rabi and summer) in ayear wheress,
69% householdsweretaking only two cropsi.e. kharif
and rabi. It was al so found that the 75% households
were earning up to Rs 20,000 each and 25%
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households were earning between Rs 20, 000 to Rs
40, 000 each from kharif and rabi.

In 24-Paragnas (West Bengal), maximum
householdswere practicing field crop + dairy +fish
farming system. Main crops were found to berice,
sunflower, potato and greengram. Two crops (kharif
and rabi) in a year were being taken by 86%
households, however only 11% househol dsweretaking
threecropsi.e. kharif, rabi and summer. It wasfound
that the 97% househol dswere earning up to Rs 20,000
eachfromkharif and rabi.

Four farming systemswerefoundin Kanpur Dehdt,
Uttar pradesh however 52% househol ds having 0.96
average holding sizesand 4-5 family memberswere
growing field crop and rearing dairy animals. Results
reveded that thefamily szeiscongtant for all indexes.
Two crops (kharif &rabi) in ayear were being taken
by 94% households in the district however 6%
householdsweretaking threecropsi.e. kharif, rabi &
summer. It wasfound that the 41% householdswere
earning between Rs 40,000 to Rs 60,000 and 38%
households were earning between Rs 20,000 to Rs
40,000 each from kharif and rabi.

M aximum househol ds (94%) having family sizeof
3-4membershaveadopted field crop + dairy farming
systemin Dharampuri & Krishnapuri. Mainfield crops
grownwererice, coconut, ragi, turmericand chilli. Two
crops (kharif &rabi) were taken by 44% househol ds
inthe district, however only 17% householdswere
taking three cropsi.e. kharif, rabi and summer and
only 39% householdsweretaking only onecropi.e
kharif. It was found that the 37% households were
earning between Rs 20, 000 to Rs40, 000 and 34%
households were earning up to Rs 20,000, 28%
househol ds were earning between Rs 40,000 to Rs
60, 000 each from kharif and rabi.

Threedifferent farming systemshave been found
and adopted by 97% householdswith averagefamily

ICAR-Indian Ingtitute of Farming Systems Research
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Sizeof 6-7 membersin Udai pur, Rg asthan. Results of
S0ci0 economicindex showed that the 83% househol ds
were earning upto Rs 20,000 whereas, 17%
househol ds were earning between Rs 20,000 to Rs
40,000 each from kharif and rabi.

Maximum househol ds (83%) having 3-4 family
members and holding size of 0.58 ha have adopted
field crop + dairy farming systemin Pune, Maharastra.
Threecrops (kharif, rabi and summer) inayear were
being taken by 71% householdsinthedigtrict, however
14% householdsweretaking two cropsi.e. kharif &
rabi and 14% householdsweretaking only onecrop.

Maximum househol ds (80%) having family sizeof
4-5 membersand holding sizeof 0.95 haadoptedfield
crop + dairy farming system in Amravati district of
Maharashtra. Three crops (kharif, rabi and summer)
inayear were being taken by 39% householdsinthe
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digtrict, however 61% householdsaretaking two crops
I.e. kharif & rabi. Results of socioeconomic index
showed that 50% householdswere earning up to Rs
20,000 however, 45% households were earning
between Rs 20,000 to Rs 40,000 and 5% househol ds
were earning between Rs 40,000 to Rs 60,000 each
from kharif and rabi.

Based onthecomplete profiling of existingfarming
systems, ideal farming systemswasidentified using
number of household adopting the systemswith socio
economic index of different systems. It can be
concluded that spatia toolscombined with ancillary
datacan serveasatime& resource saving methodol ogy
for characterization andidentification of ided dternate
farming systems. Therecommended dternateefficient
farming systems in different districts are given in
Table33.

Table33: Existing Far ming systemsand alter nate efficient far ming systemsbased on geospatial inter polation in thevarious

districts

District (State) Existing Farming Systems

Recommended alter nate efficient far ming Systemswith
diversification approach for higher production, profit and nutrition

Mehsana(Gujarat) Field crops

Cropsintensification

Field cropstdairy

1. Hybrid Castor + Lucerne (Fodder+Seed) broadcasting
2. Hybrid Castor+Chicory (fodder) broadcasting

3. Hybrid Cotton + Hybrid Castor

4. Mustard + Lucern (seed)

Crop diversfication

1. Hybrid Castor with Fennel/chilly

2. Wheat with rabi fennel

3. Fodder sorghum with fodder bajra
Livestock

1. Supply of green fodder throught year
2. Mineral mixture supplementation

3. Deworming

Product diver sification

1. Vermicompost

2. Enrichment of wheat straw
3. Kitchen gardening

4, Chilli powder making

| CAR-Indian Ingtitute of Farming Systems Research
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District (State) Existing Far ming Systems Recommended alter nate efficient far ming Systemswith
diver gfication approach for higher production, profit and nutrition
Kanpur Dehat Field crop Cropping systems (rice/maize/green gram-wheat/potato/mustard/
(Uttar Pradesh) Field crop+dairy berseem-mentha/greengram) + dairy (cow) + goat (4 no’s) + kitchen
Field crop+dairy+goat garden + vermicompost + boundary plantations
Field crop+goat
Udaipur (Rajasthan) Field crop Cropping systems (maize- wheat, growing of vegetables namely
Field crop+dairy tomato, brinjal, chilli, okra, onion, bottle gourd, ridge gourd) + mineral
Field crop+dairy+goat mixture, deworming and cut fodder (dry and green) to cattle + 20

number of Pratapdhan poultry + vermicompost preparation

Kendrapara(Odisha) Field crop+dairy Cropping systems (rice/jute-greengram/rice/vegetabl es/blackgram/
Field crop+dairy+forestry groundnut/mustard)+ dairy (cow) + goat (6 no’s) + backyard poultry
Field crop+dairy+goat (10no’s) + Azollafor feeding + vermicompost + kitchen garden + ber
Field crop+dairy+forestry budding
Field crop+dairy+goat+poultry
+forestry
Field crop+dairy+goat+poultry
Field crop+dairy+poultry
24 Parganas Field Crop+dairy+poultry Cropping systems (Rice-greengram/onion /okra/sunflower) + mineral
(West Bengal) +forestry mixturefeeding, vaccination and deworming of cow + poultry with
Field crop vaccination and azollafeeding + cultivation of mixed carp with proper
Field crop+dairy ratio and fertilization + boundary plantations
Field crop+dairy+forestry

Field crop+dairy+Poultry+forestry
Field crop+dairy+goat+forestry
Field crop+dairy+poultry+poultry+forestry

Field crop+forestry

Field crop+goat+forestry

Field crop+poultry+forestry
Dharampuri & Field crop+dairy Vegetables+flower crops+ turmeric +balanced nutrition +bio intensive
Krishnapuri Field crop+dairy+goat integrated pest and disease management + Co CN 4 & 5fodder +
(Tamil Nadu) areaspecific mineral mixture+ improved poultry breeds+ vermi

composting + kitchen garden

Pune (Maharashtra) Dairy Cropping systems (soybean-onion, rice - wheat, pearl millet-
Field crop+ dairy chickpea) + hybrid napier inbunds+ goat (1) + Backyard poultry(10)
Field crop+dairy+goat

Amravdti Field crop Cropping systems (soybean + pigeonpea (4:2) chickpea + linseed

(Maharashtra) Field crop+dairy (5:1) — Summer sesame) + goat (1) + hybrid napier in bunds +
Field crop+dairy+goat berbudding + compost with bio decomposers + kitchen garden
Field crop+goat
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Global Yield Gap and Water Productivity Atlas
(GYGA)

Toassesstheyield potentia (Yp) or water-limited
yield potential (Yw), yield gap (Yg) and water
productivity (WP) using abottom-up approach based
on actua dataand robust crop s mulation model swas
the main objective of Global Yield Gap and Water
Productivity Atlas(GY GA) Project. GY GA aspires
for global coverage of yield gapsfor all magor food
cropsfocusing on maize, rice, wheat, sorghum and
millet in 20 countries. Based on the areaof fivemagjor
crops, reference weather stations (RWS) were
identified. Thirty reference weather stations and
respective climatic buffer zonesfor estimating actual
and potential yieldsof rice have beenidentified and
soil aswell ascrop related basic datawere collected.
Similarly, reference weather stationsfor wheat (20),
maize (30), sorghum (30) and bajra (30) were also
identified in different agro-climatic zones. Actual
weighted crop yieldsfor 10 yearswere estimated for
all RWStaking therespectivedistrict aswell asthe
surrounding district within 100kmradius.

Thehighest and lowest mean actua yieldsof maize
wererecorded with Nizamabad buffer zoneof Tdangana
(3.92t ha') and Bahraich buffer zone of Uttar Pradesh
(0.99t ha') respectively. Similarly, the highest and
lowest mean actual yields of sorghum wererecorded
with Kurnool buffer zoneof AndhraPradesh (29t ha
1 and Jodhpur buffer zone of Ragjasthan (0.41t hat)
respectively. Thequality control exercise of APSIM
smulationfor assessing potentid yield of riceand wheet
was completed and yield gap of rice and wheat were
estimated for different climatic buffer zones. Theyield
gapsof rice and wheat were estimated based on the
difference between actual yield and potentia yield
estimated through APSIM model. As per the protocol
of GY GA, theyidd potentid of riceof Amritsar climatic
buffer zone of Punjab wasestimated as8.48t ha'and
itsmean actual yield (10 years) was 2.89t ha?, hence
theyield gap of about 5.59t ha' was recorded which
accountsto 65.9% of the potentid yield. Smilarly, the
yield potentid of riceof Kayani climatic buffer zoneof

| CAR-Indian Ingtitute of Farming Systems Research

73

ANNUAL REPORT 2016-17 g

e
AW

West Bengd wasestimated as7.12t hatusngAPSIM
and itsmean actual yield (10 years) was 2.29t ha?,
hencetheyield gap of about 4.83 t ha wasrecorded
inthisclimatic buffer zonewhich accountsto 67.8% of
thepotentid yield.

Adaptation and mitigation potential through
conservation agricultureand IFSmodules

Three objectiveswereidentified for IIFSR viz.,
Study of carbon sequestrationin different cropping
systemsin the on- going long- term experiments of
AICRP-IFS, Study of GHG emissionsin rice-wheat
and other prevadent cropping systemsin [IFSR network
inat least two trestments (farmers’ practicevs. thebest
practice) throughout the season at periodical intervals
and modding sudieswithfarming sysemsexperimenta
dataand relating it to GCM sto assess the adaptation
potential of IFSto climate change. During the year
2016-17, we have compl eted thefollowing tasks,

GHG measurement under different crop
establishment methods and different sour ce of
Nitrogen under rice-wheat system

A field experiment was carried out for two years
(2014 & 2015 kharif season) to monitor GHG
emissionfromrice-wheat system under different crop
establishment methodsand different sourceof nitrogen.
Threedifferent source of nitrogen were applied asper
trestment viz. normd (S,), neem coated (S,) and sulfur
treated (S,) under different establishment methodsviz.
conventional (T,), direct seed (Wet)-(T,), direct seed
(Dry) -(T,) and System of riceintensification (SRI)-
(T,). Thetreatmentswereimposed in arandomized
block design with three replications and followed
recommended management practices. Thetreatments
details: T,S -Conventiond +Urea, T,S - Conventiond
+Neem coated, T, S,- Conventional + Sulphur treated
Urea, T,S- DSR (wet)+Urea, T,S,- DSR
(wet)+Neem Coated Ureg, T_S,- DSR (wet)+Sul phur
treated Urea, TS, -DSR(Dry)+Urea, T.S,- DSR
(Dry)+Neem Coated Ureg, T_S,- DSR (Dry)+Sul phur
treated Urea, T,S- SRI+Urea, T,S,- SRI+Neem
Coated Urea, T,S,- SRI+ Sulphur treated Urea.
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Methaneand nitrousoxideflux wasmonitored by usng
themanual closed chamber method.

Methane emission: The methane flux varied from
0.83mg m? h! to 1.23 mg m? ht in different rice
establishment methodswith theeffect of different types
ureafertilizer. Methaneemissonfolloweddmost amilar
patterninfertilizer-treated plotsathough themagnitude
of emissionsvaried. Thereisasharp peak of methane
emissonduringthetilleringand panicleinitiation stage.
It wasevident from our study that themicrobid activity
both in terms of extracellular enzyme activity and
populations (for example methanogens, heterotrophs)
werethehighest during tillering and panicleinitiation
stage. The first peak was dominantly resulted by
decomposition of soil organic matter which provide
carbon sourcefor methanogenic activity. Themethane
emission from direct seeded rice (Wet) with neem
coated ureashowed lessamount of methaneemission
as compared to other establishment methods
irrespective of different source of nitrogen, whichis
statistically (p<0.05) significant also. It has been
suggested that neem coating may have someinhibitory
effect on CH, oxidationin soil probably dueto higher
consarvation of ammoniuminsoil, leadingtoanincrease
in population of nitrifiersrel ativeto methanotrophsand
thustheoverdl reductionin CH, oxidation, asnitrifiers
oxidize CH4 lessefficiently than methanotrophs. Among
thedifferent establishment methods, the Conventional
withnormal Ureaisvery vulnerableto the emission of
methane. Themethaneemission from T,S, wasat par
with theemission from T S treatments. Cumulative
methane emissionswereintheorder of T.S<T,S<
T,S,=T,S<TS<TS =TS<TS<TS,=T,S,
=T,5<T,S<T,S,. Theapplication of neem coated
ureain the conventional treatment reduced 23.8 %
emission of methane whereas sulfur treated Urea
reduced 11.16 % methane emission. The methane
emissionwas 28.7% , 26.58 and 17.74 % lesswhen
normal urea was applied in direct seeded rice
(Wet),direct seeded (Dry) and SRI system,
respectively. In case of Neem coated urea, themethane
emission wasless 15.73%, 14.76% and 6.73% from
theT,, T,and T treatments respectively. Among the
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different paddy establishment methods, application of
sulfur treated ureain direct seeded (Dry) plot emits
21.76 % |lessmethane as compare to the conventional
plot treated with same types of Urea. Duncan’s
Multiple Range Test (DMRT) at the 0.05 level of
probability, it wasfound that direct seeded ricewith
neem coated ureaisthe best treatment combination
and conventiona method with normal ureaplotsisthe
poorest performing treatment.

Nitrous Oxide Emission: Significantly lower N,O
emissionswere recorded in the application of neem
coated urea in conventional methods of paddy
cultivation. Theemissionof N,OfromT,S, T,S,and
T,S,wasdsosatigticaly (p<0.05) at par. Thenitrous
oxideemission varied from 0.04 mg m2hto 0.05mg
mzht | different establishment method of paddy with
different sourceof nitrogen.A pplication of neem coated
ureareduced the nitrous oxide emission by 16.4%,
14.07%, 8.67% and 12.9% as compared to normal

ureaunder conventiond, DSR(dry), DSR(wet) and SR

method of paddy cultivation, respectively. Application
of sulfur treated ureain SRI reduced 7.29 % N,O
emission as compared to normal ureawhere asin
conventional plotssulfur treated ureareduced 11.84%
nitrous oxide emission as compared to normal urea.
Theemission of nitrousoxidefrom sulfur treated urea
wasstatistically at par in DSR (Wet) and DSR (Dry).
Application of Neem coated ureatreatment in Direct
seeded Rice establishment methodisthe best treatment
and normal ureaapplication in conventional method
and Direct seeded Rice (Wet) hasthe poorest among
thetreatmentsstudied.

Global warming potential (GWP) and carbon
equivalent emission (CEE): Globa warming potentia
intermsof gaseouscarbon emissonvaried sgnificantly
(p < 0.05) with varioustreatments between 1252.61
kg CO, equivalent ha* in the conventionally paddy
cultivation plotstreated with normal urea to 932.34kg
CO, equivalent ha* after application of neem coated
ureain DSR (Wet). GWPon CO, equivaent basisin
DSR (Dry) and DSR (Dry) establishment method with
neem coated ureahasthe best treatment in respect of

ICAR-Indian Ingtitute of Farming Systems Research



global warming. The GWP values is statistically
(p<0.05) at par in both the cases. The effect of neem
coated ureain conventionally cultivated plotsisaso
statistically at par with the plotsunder SRI systems
and aso from sulfur treated ureagpplied plotsof DSR
(Wet). Therewasagood effect of neem coated ureain
all thefour establishment methods of paddy. Neem
coated ureareducesthe GWP values of the order of
20.96%, 7.46%, 8.84% and 10.16 % in al the four
methods of paddy establishment in comparison to
normal ureaapplicationin respective different rice
establishment methods. In case of carbon equivalent
emission, best treetmentsisthe DSR (Dry) trested with
neem coated ureawhichisstatistically at par with the
sametreatment under DSR(wet). Among thetreatments
highest value of CEE wasrecorded in conventional
treatment with normal urea(Table 34).
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APSFarm approach- A participatory whole farm
modeling approach to understand impacts and
increase preparedness to climate change

A participatory wholefarm modeling approach to
understand impacts and increase preparedness to
climate change -APSFarm approach-followed in
Meerut Didrict. Torepresent thediversefarming sysems
and socio-economic Situationsfor crop management,
livestock management, socio-economic aspects 30
farms sel ected were selected. Parameterize APSFarm
—awhalefarmdynamicamulaionmodd and cregtevirtud
representation of eechfam. Modd vdidation—aniteraive
process- participating farmersare asked whether they
agresdwithmodd outputsintermsof expected cropyidds
grossmargins, profitsandther variability.

Table 34: Total methaneand nitrousoxideemission and other char acteristicsof emission under different treatments(Aver age

of twoyears)
Treat- Methane NitrousOxide Carbon Equivalent Yied of Total carbon Carbon
ments Emission Emission Emission crop fixed Efficiency
(kgha?) (kg hat) (KgCha?) (kgha?) (kgha?) Ratio

TS, 37.140 152 34162 431800 2048.36 6.9
TS, 30.00 1.16™ 270.01* 4432.66 2090.12 7.77
TS, 33419 1.34° 304.75° 4621.33 218825 718
TS, 26.78° 1.50¢ 280.50¢ 4366.66 2069.72 738
TS, 25.28° 135 250567 449333 212966 820
T,S, 2641° 145 274.62 454600 2153.00 7834
TS 2121 145 278.92 444333 2105.09 755
T.S, 2557 127 254.27° 4854.66 229%6.82 806
T.S, 26.14° 137 265.64° 3868.00 183622 6.91
TS5 3055 1474 29941 5034.66 2386.65 767
TS, 2798 1.28% 268.96° 461800 2185.79 813
TS, 2941 137 284.91° 4826.65 228623 802
SEmt 0.02 001 0.86 6052 2860 014
LSD(P=005 022 0.06372 10.73 753.09 355.93 177

In each column the mean values followed by common letters are not significantly ( p<0.05) different between treatments by

Duncan’s multiple range test (DMRT)
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Under 2050s cenario, due to lot of variability in
monsoonranfal —thefarmersmay shift riceto sugarcane/
fodder/ mustard infuture. Thereisachancetoincrease
thelivestock population—sofodder areamay increaseat
thecodt of rice/sugarcane. Sincewheset yid d dso affected
every year duetodimaticvarigbility —may shiftfromwhest
to sugarcane/fodder. No changefor themustard area—
because heisusingthemustard for hisown purpose.

Preliminary resultsof climateimpact on future
production system:

Moredlocation for sugarcane, mustard, fodder —
Water will bediverted fromriceto thesecrops. More
allocation for livestock - may not affect the crops
directly —however need morewater, which isextra
from the basdline scenario.

Strengthening Simulation Approaches for
Understanding, Projecting and Managing
Climate Risks in Stress-prone Environments
across the Central and Eastern Indo-Gangetic
Basin

ThisAgMIP-ICAR collaborative international
project apply s mulationtoolsin themgor production
ecologies of the central and eastern Indo-Gangetic
Basin(India, Nepd, Bangladesh) in order to understand
theintegrated assessment of climate changeimpact on
agricultura productivity. It will also assessthevaueof
adaptation strategies under current and projected
climatology by congideringwhether smulationtoolsand
approaches and adequately capture the potential of
different Srategiesfor buildingresilience. Theeffortams
tofortify anexisting network for agricultural smulation
moddingwhilebroadeningittoindudestronger linkages
to dimateand socioeconomic scientists. During theyear
2016-17, thefollowing research activitiesdone;

Trade-off Analysisof Climate Changel mpacts

This study was based on thefarm survey (2012)
datarelating to 76 rice-wheat growing farmers. The
averagefamily sze of the sample householdswas6.32.
Rice-whesat and sugarcane-whest arethe predominant

76
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Fig. 31. Scatter plot of Riceobserved yieldsand
simulated yields

cropping system with livestock being an integral
component of the existing farming system of sample
households. The study site has excellent irrigation
facilitieswith amost 99 percent cultivableareahaving
irrigation facilities. To assessthe sengitivity of current
agricultura production systemsto climatechange(Q1),
five climate scenariosand multi-crop model (APSIM
and DSSAT) outputs were generated for the mid-
century (2040-2069). The estimated model outputs
(APSIM & DSSAT) showed wide variation in
management efficiency at farmlevel, asindicated by
thesmulated yieldsof riceby APSIM (6167 kg ha?)
and DSSAT (5758 kg ha') models as compared to
the rice survey yield (4870 kg ha?). Similarly, the
simulated yields of wheat by APSIM was 4688 kg
ha! in comparison to wheat survey yield (4011 kg
ha'). Thegapin observed and simulated riceyields
seems to be substantially higher for APSIM as

F000

— \WHEAT Observed-kgfha
— APSIM-Simulated yield WHEAT
—— DSSAT-Simulated yield WHEAT

0 20 40 60 80

Fig. 32. Scatter plot of Wheat observed yieldsand
simulated yields
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compared to DSSAT. Using theseyield ssimulations,
survey data, historic dataon riceand wheat yields, the
TOA-MD modd wasset upfor trade-off analyss. The
resultsaresummarizedinthefollowing section (Fig. 31
& 32).

Sensitivity of Current Agricultural Production
Systemsto Climate Change

Thecurrent production sysemunder climatechange
would experience adeclinein mean net farm returns
ranging from 2—8% under RCP4.5 scenario, and 1—
9% under RCP8.5 scenario, except one climate
scenario with DSSAT (DSSAT-L). Impact of climate
changeonriceyield under both scenarios (RCP4.5 &
RCP 8.5) isnot uniform. In both the scenarios, rice
yield witnessed increase aswell asdecreasewith both
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themodds(APSIM & DSSAT). However, wheet yield
declines 1- 23% under both RCP4.5 & RCP8.5
scenario with both the models (APSIM & DSSAT),
except one climate scenario under RCP 4.5 (APSIM
—L). Onthebasisof availableempirical evidenceson
climate change impact on livestock sector, it was
assumed that milk yiddislikely todeclineby 10% under
climate change. Overdl, the per capitaincomewould
declineand, asexpected, the popul ation poverty rates
would increase marginally under climate change.
Althoughthe magnitudeof declinein per capitaincome
and consequent increasein poverty ratesmay look small
but it will have bearing on a large proportion of
population (52 -70%). The results of integrated
assessment of current production system under both
scenario (RCP4.5 & RCP8.5) aregivenin Tables 35
& 36.

Table35: Climatesensitivity of current production system (Rice-wheat) under RCP4.5in Meer ut

% House  Grains  Losses  Net NR NR PCI PCI  Poverty  Poverty
holds (%) (%) Impat  without  with  without  with  without with
vulnerable (%) cC cc cC cc cC cC
(%) (%)
APSIM-L 5354 1652  -1791  -139 36025 /37 11909 U7 8209 8227
DSSAT-L 6979 2%  -2068 -776 36023 3250 11909 11151 8209 8398
APSIM-M 7130 1261  -209 -838 36023  31%6 11909 11002 8209 8417
DSSAT-M 6934 1300  -2056 757 36023 32340 11909 11169 8209  8BH
APSIM-Q 7032 1279  -2076 1% 36023 P52 11909 11132 8209 8405
DSSAT-Q 7082 1273  -20%2  -819 36023 3245 11909 11110 8209 8410
APSIM-S 6445 1385  -1940 555 36023 334 11909 11363 8209 2 BM
DSSAT-S 6544 1380  -1980  -600 36023 /087 11909 11319 8209 8351
APSIM-Y 6507 1376 -1957  -581 36023  B’I78 11900 11338 8209 8349
DSSATY 6793 1329  -2029 -69 36023 3611 11909 1124 8209 8378

(DSSAT; Decision Support System for Agro-Technology Transfer, APSIM; Agricultural Production Simulator; NR; Net Returns,
PCI; Per Capitalncome, CC; Climate Change, L;L =inmcm4, M = IPSL-CM5A-LR, Q=MPI-ESM-LR, S=MRI-CGCM3)Y =

HadGEM2-A0)
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Table36: Climatesensitivity of current production system (Rice-wheat) under RCP8.5in M eer ut

% House  Grains  Losses  Nel NR NR PCI PCI  Povaty Poverty

holds (%) (%) Impat  without  with  without  with  without  with

vulnerable (%) cc cC cC cc cC cc

(%) (%)

APSIM-L 649 1377  -1952 576 36023 3?03 11900 11343 8209 8349
DSSAT-L 3651 23 1633 601 36049 38985 11914 12504 8207 8019
APSIM-M 6939 1293  -2048 75 3023 25 1199 1171 8209 8397
DSSAT-M 5392 1824  -199% 171 36083 3BI1% 1911 11743 8208 814
APSIM-Q 6667 1340  -1981  -642 36023 38 11900 11279 8209 8368
DSSAT-Q 5231 1894  -199%  -102 36036 3B 11912 11811 8208 814
APSIM-S 7175 125 2115  -859 36023 31858 11900 11073 8209 8421
DSSAT-S 5715 169  -1998  -302 36028 U547 11910 11613 8208 8253
APSIM-Y 6264 1419  -1903  -484 3023 B/ 1190 1142 8209 8325
DSSATY 5230 1901 2004 -102 36087 3BT 11912 11811 8208 81W

Developing and Targeting Climate Smart
AgriculturePracticesPortfoliosin South Asia

CGIAR Research Program on Climate Change,
Agriculture and Food Security (CCAFS) and the
International Maize and Wheat | mprovement Centre
(CIMMYT) inclosecollaboration with Indian Council
of Agricultural Research (ICAR)- Indian Institute of
Farming Systems Research (1IFSR), Modipuram
initiated the climate smart village programme in
Gangadhari village belonging to Khatauli Block of
Muzaffarnagar district of Uttar Pradesh, Indiafalling
under Western plain zone. Basdlineinformation of the
Gangdhari villagewas collected. Thebasdinesurvey
reved ed that sugarcane-ratoon-wheat systemistheman
cropping system of theregionwhiledominant farming
system of theregion wasfound to be Crop+ Livestock
or Crop+ Livestock+ Horticulture. Deteriorating
ground water table, low resource recycling,
disappearance of pulse crops from the cropping
systems, lack of crop diversification werethe magjor
congraintsidentifiedinthesurvey. Climaticinformation
of thestudy sitewasstudied using meteorologicd data
from the agro-meteorol ogical observatory of ICAR-
[1FSR, Modipuram located near to the experimental
ste. Theaverageannud rainfal is 747 mm, and nearly
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80 % of the total rainfall is received through the
southwest monsoon during June-September. August
receives the highest rainfall followed by July and
contributes 29.7 and 25.1 %, respectively, to annual
rainfall. Survey also revealed that, small, marginal or
landlessfarmers constituted 87.93 % of households.
Completeabsenceof largefamers(land holding>10.0
ha) in the surveyed sample is an indication of
defragmentation of land holdings. Representation of
medium (4-10 ha) category of farmerswasalso very
poor inthe surveyed sample (Fig. 33). Averageland
holding sizeof smal farm holderswasfoundtobe1.34
hawhereasthe averageland holding size of marginal
farmerswasfoundto be0.66 ha(Fig. 34). Theaverage
number of members per household in the surveyed
villagewasfound to be 6 membersper household (Fig.
35) withminimumfamily szeof 1 member tomaximum
family sizewith 13 members. The householdsinthe
surveyed villagederivetheir livelihood from diverse
sources. Agricultureisthe mainstay of livelihood for
most of the households. Livestock rearing along with
field cropsistheprimary sourceof liveihood. Cultivation
of cut flowerslike Rajnigandhaand Gladiolusisaso
another important sourceof livelihoodinthesurveyed
villages. Survey of livestock inthehouseholdsreveded
that 52.45 % househol dswere having cow only, 18.03

ICAR-Indian Ingtitute of Farming Systems Research
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® Medium {4-10 ha)

® Semi Medium | 2-4 ha)
® small (1-2 ha)

u Marginal (0-1 ha)

® Landless

® Medium (4-10 ha)

B Semi Medium (2-4
ha)

®m Small (1-2 ha)

= Marginal (0-1 ha)

Fig. 33: Per centage composition of different category of farm
householdsbased on oper ational land holdingsin Gangdhari
village

Total no. of family

members/household
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Fig. 35: Family composition of different category of farm
households

% werehaving buffalo only while 11.47 % households
were having both cow and buffalo. Few households
were having poultry, piggery and gotary as their
livestock resources. It wasfound that householdshaving
cow had about 1.5 cows per householdswhileaverage
no. of buffal o population among thefamilieshaving
buffal o was approximately 1 buffal o per household.
There was not much difference among average
production of milk intermsof litre per day observed as
average milk production per cow was 7.5 litre/day
whileitwas7.66 litre/day. Mgor changesmadein last
decadein livestock rearing asrevealed from study were
growing off season fodder, indigenousbreedsand feed
management. Maority of the farmers reported that
water demand for crops have been increased dueto
increased day temperature and decrease in water

| CAR-Indian Ingtitute of Farming Systems Research
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Fig. 34: Averageland holding size of different category of
farm householdsin Gangdhari village

availability dueto extreme weather situations of late
onset of monsoon, sudden downpour of rain etc. Most
of thehouseholdsinthe surveyed villagewere having
smaller piece of lands belonging to marginal and
smd lholder subsistencefarmers. Survey reveded that
73.77 % of households have access (either owned or
rented) to lessthan one hectare of land and rest of the
househol ds have access between one and five hectares
whileno householdsamong the surveyed popul ation
of householdsin thevillagewashaving accesstoland
over 5.0 hectare. Based on thesefindings, potential
climate smart agricultural practices (CSAP's) were
identified viz. diversification of cropping systems,
increasing nutrient use efficiency, increasing water

Plate 23: I nter cropping of legumesin sugar canefor crop
diversification



ANNUAL REPORT 2016-17

il
AN

productivity, livestock production efficiency and
resilience, efficient management of manure and
conservationAgriculture. Accordingly, diversification
of sugarcane system with legumes as intercrops,
introduction of highyielding varieties, line sowing,
fertilizer management etc. werefield demonstrated.
HighYidding varietiesof wheat, PBW- 725 (Timely
sown) and PBW- 658 (L ate sown) rel eased inAugust,
2016 by PAU, Ludhianawereintroduced inthevillage
for higher productivity and better climateresilience.

Plate 24: Field demonstration of high yielding variety
of wheat

Ensuring Food and Nutritional Security through
Integrated Farming Systems in Western Plain
Zone of Uttar Pradesh (Farmers First
Programme)

Farmer First programme (FFP) funded under
ICARKVK schemeisbeing implemented by ICAR-
Indian Institute of Farming Systems Research,
Modipuram in 3 selected villages of western Uttar
Pradesh. Thisproject isbeing executed for ensuring
food and nutritiond security through I ntegrated farming
systems with the objectives of food and nutritional
security of farm househol dsthroughincreasingthefarm
productivity and profitability. Under thisprogramme
1000 househol dsbel onging to 3 contiguousvillagesi.e,
Bhengi-Bhangela, Satheri and Soantawere choosen
for technological interventionin different modul es of
farming system. Preliminary information of 1000
households was completed before initiation of
technol ogicd interventions.Detailed benchmark survey

of households (300 no.) of village Bhengi Bhanghela
was completed using astructured interview schedule.

Survey reved ed that mean holding sizeof thehouseholds
to be 0.97 ha. Small and marginal households
condtituted about 83% of the surveyed householdswhile
medium farm househol ds(2-4 ha) congtituted only 17%
of the total households. Sugarcane, paddy, wheat,
sorghum (fodder) werethemgjor cropsbeing cultivated
intheregion. Cropsaongwithlivestock and horticulture
was observed to be the dominant farming system of
theregionwith preferencefor 1-2 buffaloswith 1 cow
among livestock. On-farmtrials of sowing of wheat
with ferti-seed drill dong with weed management and
nutrient management wasdemondrated at 239 farmers

fields. Improved variety of wheat viz. DBW-71, PBW
590, PBW 658 were promoted in theregion through
on-farm demonstration for higher productivity and
better climateresilience. Diversification of sugarcane
based cropping systems through intercropping of
legumesviz. chick peain autumn planted sugarcane
and black gram (PU 31) in spring planted sugarcane
wascarried out at 50 farmer fields. Under horticulture
moduleimproved package of practicesfor vegetable
production was demonstrated at 250 farmer fieldsfor
higher profitability. Introduction of exotic vegetables
was demonstrated at 5 farmer fields. Promotion of
nutritional kitchen gardening through cultivation of
seasonal vegetables was carried out among all the
households. High va uefruit cropssuch asstrawberry
were also promoted under horticulture module.

Plate25: Compar ative performance of conventional
broadcasting Vsline sowing of wheat
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Infertility and nutrition management inmilchanimaswas
carried out through mineral mixture supplementation,
artificial insemination besides feed and fodder
management whichresultedinincreasein milk yield.
Diverdfication of livestock modulethroughincusionof
backyard poultry, piggery was also carried out at
selected households based on farmer preference.
Capacity building programmes, public awareness
campaigns on improved package of practices of
different rabi cropswascarried out during thereporting
period. Farmers were also exposed to new age
technol ogiesthrough exposurevisitsto Krishi Méelas,
exhibitions.

Plate 26: Livestock health management

Integrated Far ming System for improvement of
nutrition and livelihood of farm women under
different agro eco system (Network Project,
ICAR-CIWA)

The study was conducted to know the nutritional
and diet diverdty status, pre-dominant farming systems
inthefarm househol ds of Western Plain Zone (WPZ)
of Uttar Pradesh. Thetotal sample comprised of 100
farm households using cluster sampling approach.
Mandoraand Jamal pur Gomaof Sardhanablock has
been selected as a study cluster from WPZ.
Anthropometric datausing body massindices(BMI)
(Garrow 1981) hemoglobinlevel and household dietary
diversity score (HDDS) using semi-structured
questionnaire on consumption of thirteenfood groups
during a 24 hour recall period were administered.
Results of the study showed more vulnerability of

| CAR-Indian Ingtitute of Farming Systems Research

81

ANNUAL REPORT 2016-17 g "

A

women to under-nutrition as compared to men. Data
on anthropometry revealed out of total 223 individuas
22 percent asunderweight (BMI <18.5). Prevalence
of chronic energy deficiency wasfound moreinwomen
(27 %) as compared to men (18.5%). On the other
hand preval ence of obesity wasfound moreinwomen
(5.8%) as compared to men (1%) (BMI <30). The
meanvauefor hemoglobinleve wasfound8.97+0.27
gm/dl inMandoravillage, whereasthe mean valuefor
Jamal pur Gomawas found to be 8.13 + 0.09 gm/dl
which depicted the moderatelevel of anemiain both
thevillagesamongst women farmers. Intermsof diet
diversity it wasfound that mean household dietary
diversity scoreinmargind land holder families(<1 ha)
was lower (5.56) as compared to small land holder
families (<1 ha) (7.66). Gender differencesin diet
diversification pattern were al so noticed which was
depicted by their lower HDDS in women headed
families (6.28) ascompared to men headed families
(6.61). Thestudy of farming systemsfurther revea ed
that thefarmerslacking pulse, oilseed, vegetablesand
fruit component intheir farming system and al so they
areusing higher chemical and fertilizersunder various
crop grown.

For thissystematicinterventionswere planned for
improving thenutritional and livelihood security of the
farm women. In this series for improving the crop
component, demonstration trialson introduction of
pul se crop along with sesamum as border crop were
conducted at theidentified farmers field. Thishelpsin

Plate 27: Value addition of Jaggery
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theincreasing the pulseand il production for family
consumption and improvement of soil conditionsdue
tonitrogenfixing capabilitiesof legumes. Onanaverage
4.5 g ha! urd was obtained along with 4.0 g ha*
sesamum seed. Thefarmerswere encouraged to adopt
Vermicomposting for maintaining their soil,
environmental and human health. Throughtheefforts
a women framer produced around 15 quintal of
vermicompost in 10 monthsout of which sheutilized 5
quintal at her onfarm and remaining sold for Rs. 4000.
Forimprovement inhemoglobinleve of womenfarmers
vegetables including green vegetables and fruit
component were encouraged to adopt kitchen
gardening and fruit plantation on spaceavailableingde
the house boundary.

Plate28: Demonstration on valueaddition of Jaggery

An awareness program was organized in study
clugter regardingimprovement inanima hedthand milk
yield. Importance of regular use of mineral mixturein
animal diet was highlighted to all women farmers.
Mineral mixture was distributed to livestock based
womenfarmers. After fifteen daysof trestmentincrease
inmilk yield wasreported inrangeof half toonelitre
per day, Milk quality wasasoimproved asindicated
by SNF content, it increased from 80 to 85 %
consequently increasein price of milk wasreported @
4to 7 Rsper litre. Effect of minera mixtureonanimal
health wasal so reported.

A demonstration cum training programme was
conducted on “Value addition in Sugarcane: Iron
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enrichedjaggary” for up gradation of skill inenriched
jaggary preparation. In the same programme
awareness on nutrition education was given to the
womenfarmers.

Development of Package of Machineries for
Complete M echanization of Small land holders
under different Farming SystemsSituation

Thelevel and constraints of mechanization was
analyzed through survey using stratified random
sampling technigue in Western Plain Zone of Uttar
Pradesh. It wasfound that mechanizationlevel inal
cropswasfound low except tillage operation (80-90%).
Insowing of cereal crops(rice, wheat) mechanization
wasfound only 10-15%. The planting of sugarcane
crop wasfound to be donethrough manua sett dropping
but furrow making being donethrough tractor ridger.
However, planting of potato crop was done by semi-
automatic potato planter by 80-90 %. Theintercultural
operation of sugarcane crop washbeing doneby animal
drawnimplement (cultivator), whereasin cered crops
it wasfound to be done manually by using traditional
tools. Around 10-15% harvesting of cereal crops(rice,
wheat) wasfound to be done by reaper and rest being
donemanualy using traditiona tools. Potato harvesting
and digging was being performed by semi-automatic
potato digger (80-85%). Sugarcane harvesting was
found to be done manually by using traditional tools
(100%). The farmers perceived very high cost of
improved farm implements and machinesasamajor
cause of non-adoption of mechanization. Based onthe
survey Village- Pahadpur, block-Mawana, District -
Meerut was sl ected for devel oping the mechanization
villagemodd dueto comparatively |ow mechanization
and crop diversification level amongst the surveyed

villages

I nterventions of mechani zation weregiveninrabi
season through trainingsand demongtrations. Multi crop
zerotill seed drill (Inverted-T typefurrow opener) was
demondratedtothefarmersinthesdectedvillage. Line
sowing of mustard crop (area-2 hectare) and wheat
crop (area- 5 hectare) were demonstrated to 10 and
20 farmersrespectively inthe selected village. The
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Plate 29: Linesowing of mustard using seed drill

mustard crop (variety RH 749) wassown inthefield
by seed drill withrrow spacing of 40 cm at seed rate of
4105 kg ha' about 10 farmers (i.e. 2 ha). Thefirst
timeline sowing demonstration wasintroduced inthis
villageat farmers field. Thefarmersarevery excited
about the line sown crop. The comparative study of
plant growth of linesown and farmer practiceof mustard
and wheat crop is given Table 37. The line sown
mustard crop hashigher plant height (189.27 cm) and
number of branches(17.26) ascompared to farmers
practices field (i.e. 178.19 cm & 15). The plant
populationin linesown crop (13.83) waslower than
broad casting method (20.67). Thelinesowing of wheet
(variety PBW 658 & PBW 725) crop was done by
seed cumferti drill with row spacing of 20t0 22 cm
and seed rate of 75 to 80 kg/hain November sown
about 20 farmers(i.e. 5ha). Andlate sown crop (i.e.
January) the seed ratewas about 110to 120 kg/ha. As
per comparative study, the higher tillers number/m?
(613), plant height (42 cm) and lower count of weed
population/m? (8) was observed in line sown wheat
crop than broad casted field (farmers’ practice).

Improved small tools (developed by IISR,
Lucknow) related to sugarcane crop (harvesting and

Table37: Plant growth parameter sof mustar d and wheat crop

Plate30: Linesowned mustard crop

de-trashing) were demonstrated among thefarmersin
thefield. Knowledge and skill enhancement of farmers
was done through training and demonstration
programme ondevel opment of nutritionally enriched
jaggary usng metdlicframeinthesdected villageand
vegetabl e sowing and transpl anting through transplanter
and dibbler. Mechanized sugarcane planting arebeing
promoted infarmers' field by automatic sugarcane
planter (developed by 1SR, Lucknow) through custom

hiring.

Soil Quality Assessment Indicesfor Major Soil
and production Regions

Geo-referenced surface soil samples were
collected employing multistage random sampling
procedure, in which the first stage of samplingina
particular Agro-ecological sub-region (AESR) was
cropping system. Under each cropping system, soil
sampleswere collected covering small, margina and
large farmers and depending on availability, from
irrigated and rain fed conditions. The grid pointswere
selected at 20 Km interval. The samples were
subjected tolaboratory analysisfor key plant nutrient
status and soil quality. The AESR 4.1, 4.3 and 9.1

Mugard Whesat
SNo. Particulars Plants Plant height Branches Tillers  Plant height Wesd
m2 (cm) plant? m2 (cm) (nos. m?)
1 Line sown 1383 189.27 17.26 61313 4184 771
2 Farmers practice 2067 17819 15.00 449.60 4020 2153
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covers the western pain zone of Uttar Pradesh.
Chemical analysisof key plant nutrient wasdoneto
assessthesoil fertility aswell assoil quality. Analysis
report was plotted as per coordinated of the GPS and
generated thefertility statusmap asawholeof WPZ of
Uttar Pradesh. The pH of the WPZ of Uttar Pradesh
s0il havetendency towardsakainity. Generdly anEC
(1:5) water extract <0.15dsm* will not affect the plant
growth, but most of the soil samplecollected havethe
EC value>0.25 dsm. The Organic carbon status of
thenorthern part of WPZ of Uttar Pradeshwas> 0.5%
but most of the collected soil showsthe organic carbon
content below the critical value of the organic matter
content. Theavailable Potassium status of thisregion

J)

varies 63 t0 299 K g habut the available Potassium
gatusisinlow range. Theavailablenitrogen contentin
thesoil rangesinmediumtohigher level. Thedidribution
of Boroninsoil isinsatisfactory level and plant response
to the boron does not show any deficiency symptoms
Inrespect of crop productivity. Themicronutrient status
in soil of WPZ of Uttar Pradesh. Among the
micronutrient, Zinc concentrationin soil isvery criticd,
rangesfrom 0.2 to 3.0 ppm. But the most of the soil
showslow concentration in the soil extract, wherethe
other micronutrient concentrationin soil isin sufficient
range. Plant doesnot show any micronutrient deficiency

symptomexcept Zinc.

-
]

)

Plate31: Fertility statusviz., a) pH, b) EC, c) OC, d) K,O,e) N, f) B,g) Zn, h) Cu,i) Feandj) Mn
map of soilsof Western Plain Zone of Uttar Pradesh

ICAR-Indian Ingtitute of Farming Systems Research
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RESEARCH COORDINATION AND MANAGEMENT

30t Meeting of Institute Research Committee

The 30" meeting of institute research committee
(IRC) of institute was held during 16— 17September,
2016 at ICAR-IIFSR, Modipuram. The meeting was
chaired by Dr A. S. Panwar, Director, [CAR-IIFSR
while Dr. S. Bhaskar, ADG (AAF and CC), NRM
Division, ICAR, New Delhi was special invitee. During
the meeting, action taken report of 29" IRC meeting;
results of on-going research projects as well as
exploratory studies were discussed. Dr. Peyush Punia,
Member Secretary, 30" IRC meeting, welcomed the
Chairman, ADG and all the members of the IRC. Dr
A. S. Panwar, Director during his remarks, welcomed
ADG, Dr. S. Bhaskar and all the member scientists.
He suggested that, number of projects should be
reduced without affecting the mandate of the Institute.
There should be a main programme for each division
as per divisional mandate and suitable activities under
the main programme should be taken up as sub-projects
under the divisional programme in farming systems
perspective to achieve the goals of the Institute. Small
farmers and their overall components (enterprises) need
to be kept in mind while designing the research
programmes so as to come up with some solid
outputs.Dr. S. Bhaskar suggested that, individual
scientist (PI and Co-PI) must contribute significantly
to enhance the output of the project. He emphasized
to merge all small-small experiments to form a result
oriented project so that, meaningful results can be

L ——
17
TET WepRaeT AT asi 300 Ao
30" Institule Rescn mitten Meeting

T ‘.. y . i.’ TR
Plate 32: Dr. S. Bhaskar, ADG (AAF and CC), NRM
Division, ICAR addressing the scientists during 30 IRC
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drawn.Dr. A. K. Prusty presented the action taken
report of the 29" IRC proceeding and research
highlights of on-going projects in brief. All the scientists
presented findings of their projects and presentations
were followed by exhaustive discussions for further
improvements in the projects.

XTI Annual Group Meeting of Network Project on
Organic Farming organized at ICAR-IISS, Bhopal

The X1 Annual Group Meeting of Network Project
on Organic Farming (NPOF) was organized at ICAR-
Indian Institute of Soil Science, Bhopal during 17-19
August 2016. Prof. M. Premjit Singh, Vice Chancellor,
Central Agricultural University, Imphal inaugurated the
group meeting as Chief Guest. Dr. S. Bhaskar, Assistant
Director General (AAF & CC), ICAR and Guest of

—

Plate 33: Dr. A.S. Panwar, Director addressing to
scientists during NPOF group meeting

Honour highlighted the importance of the organic farming
and stated that, organic farming is a climate resilient
production system and it should be promoted
particularly in rainfed and hill ecology. Dr Ashok Kumar
Patra, Director, ICAR-Indian Institute of Soil Science,
Bhopal welcomed all the guests and participants and
informed that [CAR-IISS, Bhopal has developed many
composting techniques which are part of organic
farming. While presenting the brief scheme report, Dr.
A.S. Panwar, Director, ICAR-Indian Institute of
Farming Systems Research, Modipuram highlighted
that presently 16 states are covered through NPOF
and 666 practicing organic farmers have been studied
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during the year for understanding the constraints of
organic growers. Besides, these, he also highlighted
that best performing varieties under organic farming for
20 crops have been identified and Integrated Organic
Farming System (IOFS) models have been developed
at Meghalaya and Tamil Nadu which promises to
increase the income by 2 to 3 times and meet inputs up
to 85-90% within the farm.

During the first two days, review of on-going
programmes and modification of technical programme
was taken up beside a round table discussion on
researchable issues in IOFS. On 19 August 2016,
interface meeting of NPOF and selected AICRP on
IFS centres with ICAR-Directorate of Weed Research,
Jabalpur was held to discuss the issues related to weed
management under organic farming. Based on the
deliberations, an experiment on weed management
under organic farming was formulated which will be
implemented at NPOF and selected AICRP on IFS
centres.Based on the overall performance, Coimbatore
(TNAU) centre of NPOF was selected as best centre
and a certificate were issued in the plenary session.

::::
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Plate 34: Release of publications by dignitaries during
NPOF group meeting

Biennial Workshop of AICRP-IFS organized

The IV Biennial workshop of ICAR-AICRP on
Integrated Farming Systems was organized during 20-
23 December, 2016 at Sher-E-Kashmir University of
Agricultural Sciences & Technology (SKUAST-)),
Chatha, Jammu (Jammu and Kashmir) in which review
of on-going research programmes of on-station and
on-farm centres including Tribal Sub Plan, discussion

and finalization of new experiments, administrative,
financial issues and special lectures on identified topics
were undertaken.Prof. P.K. Sharma, Vice Chancellor,
SKUAST-Jammu was chief guest during inaugural
session. In his address Dr. Sharma confirmed that IFS
models developed by AICRP on IFS centres are good
income earners for farmers as he himself witnessed from
his university IFS model depositing around Rs.3 lakhs/
ha in to university account. Dr. S. Bhaskar, ADG
(AAFCQ)in his address, informed that the present
government is concentrating on schemes such as
doubling of farmers income through soil health, more
from less resources (input use efficiency), har khetko
pani (water management), har med me pad
(Agroforestry), national gokul mission etc. and farming
system models should include all these things during its
formulation. Dr. A.S. Panwar, Director, ICAR-IIFSR
also welcomed the delegates and gave brief scheme
report. He apprised the participants that although 84
% of farm households in India have crop and dairy
together, their recycling is very low (<25 %) and depend
for markets for their farm inputs including meeting the
family food and nutritional requirement. Generating
sustainable and regular income (round the year) from
farm is a major challenge for farmers in the present day
context. Session wise recommendations were
presented by Dr. L.R.Meena, Principal Scientist, Dr.
Debashis Dutta, Senior Scientist, Dr. Peyush Punia,
Principal Scientist, Dr. R.P. Mishra, Principal Scientist,
Dr. Amit Nath, Principal Scientist, Dr. M. Shamim,
Scientist, Dr. Amit Kumar, Scientist and Dr. N.
Ravisankar, Principal Scientist. The recommendations
were discussed and finalized.

Plate 35: Release of important publications by dignitaries
during AICRP-IFS workshop

86

ICAR-Indian Institute of Farming Systems Research



AU

Third meeting of 7" Research Advisory Committee

The third meeting of the 7" Research Advisory
Committee of ICAR-Indian Institute of Farming
Systems Research, Modipuram was held on 22-23
June, 2016. Chairman of the Committee Dr. 1. P. Abrol,
and members Dr. S. Bhashkar, ADG (Agronomy,
Agroforestry and Climate Change), ICAR, Dr.
ArunVerma, Dr. Karikanthimath, Sh. Naresh Sirohi,
fermer’s representative Sh. Rajesh Kumar Garg and
scientists of the Institute participated in the meeting.
Member Secretary, Dr. N. Ravisankar presented the
action taken report on the recommendations of last
RAC meeting and the Committee was satisfied with
the action taken report. He also presented in brief, the
research achievements of AICRP-IFS. Dr. Azad Singh
Panwar, Director, ICAR-IIFSR welcomed the
Chairman and Members of RAC and presented the
overall progress and vision of the Institute. He also
briefed about the activities being undertaken by the
Institute for economic empowerment and livelihood
improvement of small farming communities in the
country. In his opening remarks, Chairman pointed out
that the basic aim of farming systems research should
be to provide the technologies actually needed by the
farming communities. The Programme Facilitators and
Heads of different sections presented the highlights of
research achievements of the respective sections. The
Chairman and the members of the RAC expressed their
critical views during the presentations made by the
concerned scientists/team and given their valuable inputs
and directions for the improvement of IFS research
and IIFSR in the future.

it =

Plate 36: 7" Research Advisory Committee Meeting
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India-National RAPs Technical Experts
Consultation Meeting organized

One day National Level Technical Experts
consultation meeting was organised on 26" May 2016
at JaypeeSiddharth Hotel, New Delhiby AgMIP South
Asia Regional Research Teams. The broad objectives
of the meeting were to document AgMIP National
RAPs that will serve as a base for future research,
understanding the expectations of stakeholders from
AgMIP research, opportunities for integrating the
AgMIP results into National and regional policy decision
making and exploring the possibilities for a larger
AgMIP-India programme.

Plate 37: RAPs meeting under AgMIP

At the outset, Dr A. S. Panwar, Director, ICAR-
ITFSR welcomed the participants and appealed to all
the participants to take stock of the RAPs narratives in
Indian context. Dr. A.K. Sikka, Ex-DDG (NRM),
ICAR and IWM]I, India Representative emphasized
that the AgMIP protocols are very robust and hence
the drivers/ indicators selected to construct the RAPS
are very likely to capture the ground realities. He cau-
tioned that the sample size/ coverage of study area is
inadequate and hence to derive meaningful conclusion
or for up scaling the process/product, the sample size/
coverage has to be increased. Dr. N. Subash, the Prin-
cipal Investigator (IGB-RRT) andDr. V. Geethalekshmi
(SI-RRT) presented an introduction of AgMIP activities,
integrated assessment methodology, and highlighted how
the AgMIP activities are different from the similar on-go-
ing initiatives in the region. Dr.Harbir Singh, Co-PI of the
IGB-RRT project explained the narratives and indicators
under RAPs2 (Business-As-Usual) scenario.
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HUMAN RESOURCE DEVELOPMENT (HRD)

Trainings/seminars/symposia/workshops
organized

Training on Carbon sequestration and GHG
measurement in IFS models of AICRP on
Integrated Farming Systems from 2-4" August,
2016

A three days training on “Carbon sequestration and
greenhouse gas (GHG) emission measurement in IFS
models of AICRP on Integrated Farming Systems” was
organized by ICAR-Indian Institute of Farming Systems
Research (IIFSR), Modipuram in collaboration with
ICAR-Indian Agricultural Research Institute, New Delhi
during 2-4™ August, 2016. A total of 46 participants
from 23 states representing 25 main, 6 sub and 5
voluntary centres of AICRP on IFS participated in the
training. Resource persons and experts in the field of
Carbon Sequestration and GHG from ICAR-NDRI
(Karnal), ICAR-CAFRI (Jhansi), ICAR-CIFA
(Bhubaneswar) ICAR-IISWC (Dehradun) trained
participants on various methodologies of measurement
of carbon sequestration and GHG in various
components of farming system.First day training was
held at ICAR-IIFSR, Modipuram while second and
third day training was organized at [CAR-IARI, New
Delhi. Practical hands on training were imparted at
Centre of Environmental Science and Climate Resilient
Agriculture (CESCRA), ICAR-IARI, New Delhi. Dr.
A.S. Panwar, Director, ICAR-IIFSR made it clear that

Plate 38: Training on Carbon sequestration and GHG
measurement in IFS models

specific programme will be developed for measurement
of carbon sequestration and GHG in all the on-station
IFS models for which this training is a first step. Chief
Guest of Valedictory function Dr. S.K. Choudhari, ADG
(SWM), NRM division distributed the certificates to
participants and highlighted that focused short term
trainings to AICRP scientists are essential to upgrade
the skills. He also said, IFS plays a critical role in
addressing several issues of climate change and the
outcome of the training will lead to measurement of
carbon sequestration rate and Photo: Dignitaries
observing [IFSR-CIMMY T demonstrations on IFS at
farmer’s field GHG emission in various IFS models.
As an outcome of the training, measurement of carbon
sequestration and GHG in on-station IFS models of
AICRP on IFS will be taken up using empirical (IPCC)
and closed chamber methods. The training was organized
by Dr. N. Ravisankar as Course Director and Dr.
Debashis Dutta as Course Coordinator.

Refresher Course on Farm Management from 19-
24 September, 2016

A six days refresher course on farm management
was organized by the Institute during 19-24 September,
2016 in which 21 trainees from 17 ICAR Institutes
representing 11 states participated. Out of the 21
trainees, 8 were attending the training programme for
the first time after joining their service. During the six
days training course, a total of 21 resource persons
delivered their lectures, out of which 5 topics were
specially designed for practical aspects. The course
curriculum was designed to suit to the needs of farm
managers dealing with several enterprises as well as
human resource. For this purpose the course curriculum
was grouped into 3 major aspects viz., management,
biological aspects and natural resources. There were 6
topics related to management, economics and
organizational behaviour. Similarly, there were 8 topics
related to biological aspects and another 7 topics related
to natural resource management. A field/study visit was
also conducted for the trainees for one day during the

ICAR-Indian Institute of Farming Systems Research
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training programme during which the trainees were given
exposure to farm management aspects of different
institutions of agricultural importance located in Meerut
city and in the vicinity area. The training was organized
by Dr.Anil Kumar as Course Director and Dr.Poonam
Kashyap as Course Coordinator.

Plate 39: Participants of training programme on Farm
Management held during 19-24, September, 2017

Vigilance Awareness cum Sensitization workshop
on ‘‘Public participation in promoting Integrity and
eradicating corruption” organized during 31
October to S November 2016

ICAR-Indian Institute of Farming Systems
Research, Modipuram organized the Vigilance
Awareness cum Sensitization workshop on “Public
participation in promoting Integrity and eradicating
corruption” during 31 October to 5 November 2016.
Various activities such as administering the pledge to
staff and public representatives, school principals,
debate competition for staff, sensitization workshop on
procedures of organization and preventive vigilance,
slogan/drawing competition for school children’s were
organized during the week by the institute. The
concluding programme was held on 5 November 2016
in which Dr Manoj Kumar, Joint Director, CPRI-
Campus, Modipuram distributed the certificates to
participants and awardees in various programmes. He
emphasized that public participation is very much
essential for improving the integrity and eradicating the
corruption. The slogan/drawings made by school
children’s on “”’ Anti-Corruption” can be viewed in http:/
fifsr.res.in/sites/all/themes/iifst/gallery/vigi4.htm . Based
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on the activities and commitment made by ICAR-
IIFSR in the form of pledges, sensitization workshops
and various other activities, Central Vigilance
Commission (CVC) has issued Certificate of
Commitment to ICAR-IIFSR. Dr AS Panwar, Director,
ICAR-IIFSR emphasized on preventive vigilance and
committed that ICAR-IIFSR will try to fulfill the more
and more public participation in promoting integrity
among citizens. Team of Scientists comprising of Dr
N. Ravisankar, Dr. M. Shamim and Dr. Amit Kumar
coordinated the event.

Plate 40: Administering vigilance pledge to staff and
public representatives by Director, ICAR-IIFSR

ICAR-ITFSR-CIMMYT collaborative workshop
on ‘Optimization of resources in farming system
using quantitative analysis tools from 27-29t
November, 2016

A review workshop on, ‘Optimization of resources
in farming system using quantitative analysis tools’ was
organized at ICAR-IIFSR, Modipuram during 27-29
November, 2016 under the aegis of I[CAR-CIMMYT
collaborative project entitled Developing and targeting
climate smart agricultural practices portfolios in South
Asia. The workshop was attended by Dr. Santigao
Lopez, Cropping Systems Analyst, CIMMYT, Mexico,
Dr. M. L. Jat, Cropping Systems Analyst, CIMMYT,
India and researchers involved in farming systems Dr.
H. S. Jat (CCSRI, Karnal), Dr. J. P. Tetarwal (AICRP-
IFS, Kota centre), Dr. P. C. Ghasal (ICAR-IIFSR).
The workshop was organized by Dr. A. K. Prusty, Dr.
Vipin Kumar as Course Coordinator. As a part of this
workshop a field visit to project implementation site
was conducted on 2™ day of the workshop.
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Plate 41: Review workshop on optimization of resources
using quantitative analysis tools

XVIII*™ National Conference of Agricultural
Research Statisticians from 16-17 December, 2016

The XVIII national conference of agricultural
research statisticians of ICAR institutes, Directorates,
Agricultural universities, State department of agriculture,
animal husbandry and fisheries was jointly organized
by ICAR-Indian Institute of Farming Systems
Research, Modipuram and ICAR-Indian Agricultural
Statistical Research institute during 16-17, December,
2016 on the themes of National Priorities in Agricultural
Statistics and Informatics.

Research Statisticians

Training cum Workshop on “‘Potential applications
of quantitativeanalysis tools in farming system
using farm design” during17-18 March, 2017

Two day Training cum Workshop on “Potential
applications of quantitativeanalysis tools in farming
system using farm design” was organized during 17-18
March, 2017 under the aegis of CGIAR research

90
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program on climate change, CCAFS. 38 researchers
engaged in farming systems research and agricultural
development across India with participants from 11
states (Haryana, Meghalaya, Tamil Nadu, Gujarat,
Telengana, Uttarakhand,Uttar Pradesh, West Bengal,
J&K, Bihar and Rajasthan) attended the training
programme.

Plate 43: Training cum workshop on potential application of
quantitative analysis tools in farming systems using
FarmDesign

Event was inaugurated by Dr Gaya Prasad, Vice
Chancellor, SBP University of Agriculture
andTechnology, Meerut, India.Dr. B. P. Bhatt, Director,
ICAR-RCER, Patna graced the occasion as chief guest
of the function.Dr. A. S. Panwar, Director, ICAR-IIFSR
welcomed the guests and briefed the gathering about
thedifferent farming system models developed for
different agro-ecological regions of India and
itsimportance in changing climatic scenario for enhancing
productivity and profitability as well aslivelihood security
of farming community.On this occasion Dr. M. L. Jat,
Project Leader, CIMM Y T-CCAFS spoke about the
complexities of and diverse nature of farming systems
which needs to be managed efficiently so as to satisfy
multiplicityof goals sustainable intensification.
Dr. Santiago L. Ridaura, Farming system modeller,
CIMMYT, presented Farming systems analysis
andmodeling for sustainable intensification. Dr. T
Satyanarayana, Director, IPNI and Dr. Kaushik
Majumdar, Vice President, IPNI highlighted importance
of precision nutrient management in relation to small
holder farming systems. The programme was organized
by Dr. A. K. Prusty, Scientist and PI of the project as

ICAR-Indian Institute of Farming Systems Research



Course coordinator and Dr. Peyush Punia, Dr. Poonam
Kasyap, Dr. P. C. Ghasal as Co-coordinator.

Training programme on ‘“Improved Techniques of
Raising Oilseeds in Farming Systems’’during 21-
22 March, 2017

A two day training programme on “Improved
Techniques of Raising Oilseeds in Farming Systems”
for extension workers of State Agric. Deptt. and input
dealers was conducted during 21-22 March 2017 at
ICAR-Indian Institute of Farming Systems. 20
participants attended the training programme and learnt
about improved techniques of raising oilseeds crops.
The training programme was organized by Dr. Poonam

W
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Plate 44: Training programme on improved techniques of
raising oilseeds in farming systems

Kashyap as Course Coordinator and Dr. Chandra
Bhanu, Dr. Sanjeev Kumar and Dr. Anil Kumar as Co-
coordinator.

Trainings/seminars/symposia/workshops attended by Scientists and other staff of the Institute

Quality seed production

Workshop to review the status of nutrient use
efficiency (NUE) in different crops

AgMIP6 Global Workshop “Seeking Sustainable
Agricultural Solutions”

emission measurement in IFS models of AICRP on
Integrated Farming Systems

26-28.05.2016

21.06.2016

28-30.06.2016

Title of training/seminar/ Period Venue Name of participant
symposia/ workshop

National workshop on DST’s knowledge Network ~ 28-29.04.2016 = NASC Complex, New Delhi ~ Dr. P.C. Ghasal

on Climate Change and Agriculture

Brain Storming meeting on ‘“Future Thrust 29-30.04.2016  ICAR-CRIDA, Hyderabad Dr. M. Shamim
Strategies in Agril. Meteorological Research,

Education and Extension in India”

AgMIP National RAPS Technical Experts 26.05.2016 Hotel Jaypee Siddharth, Dr. N. Subash
consultation meeting New Delhi

ICAR-Indian Institute of
Wheat and Barley Research,
Karnal

Dr. Devendra Kumar

Krishi Bhawan, ICAR,
New Delhi

Dr N. Ravisankar

Le Corum, Montpellier, Dr. N.Subash

France

Farming Systems Analysis: Quantitative tools to 4-7.07.2016 Wageningen University, Dr. A. K. Prusty
explore future farming systems options and Netherlands Dr. Vipin Kumar
formalize trade-offs and synergies for their

sustainable intensification in South Asia

Carbon sequestration and greenhouse gas (GHG)  02-04.08.2016 ~ ICAR-IIFSR, Modipuram Dr. NishaVerma

and ICAR-TIASRI, New Delhi Dr. Poonam Kashyap
Dr. Vipin Kumar
Dr.L.K. Meena

Dr. P.C. Ghasal
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Title of training/seminar/ Period Venue Name of participant

symposia/ workshop

23rd annual group meeting of All India Coordinated 05-07.08.2016 ~ DUVASU, Mathura (U.P.) Dr. D. Kumar

Research Project on Rapeseed-Mustard Dr.L. K. Meena

Professional Attachment Training 16-20.08.2016  Division of Agronomy, Dr. Amit Kumar
ICAR-IARI, New Delhi

11" Annual Group Meeting of NPOF 17-19.08.2016  ICAR-IISS, Bhopal Dr Vipin Kumar

A review work shop on under the collaborative 20.08.2016 CIWA, Bhubneshwer Dr. Sanjeev Kumar

project entitled “Integrated farming System for
Improvement of nutrition and livelihood of farm
women under different agro-ecosystems”

NICRA Financial Review Meeting 02-03.09.2016 ~ CRIDA, Hyderabad Dr. N. Subash
All India Farmers fair and agro-industrial exhibition ~ 05-07.10.2016 ~ SVP University of Agriculture Dr. M. P. Singh
& Technology, Meerut Dr. A.L. Meena
Dr. L. K. Meena
Integrated solution for weather and climate 06.10.2016 KAB I, ICAR, Pusa, Dr. M. Shamim
information system and services incorporating New Delhi
agriculture knowledge base
CAFT training on Advances in Experimental 06-26.10.2016 ~ ICAR-IASRI, New Delhi Dr. P.C. Ghasal
Data Analysis
National Conference on Natural Resources 25.10.2016 Baraut, Baghpat (U.P.) Dr. A. S. Panwar
Management for Sustainable Agriculture (NRMSA) Dr.J. P. Singh
Dr. A. K. Prusty
Dr. Poonam Kashyap
Mr. Sunil Kumar
Dr. Vipin Kumar
Zonal Level Project Review and Orientation Meeting 12.11.2016 ICAR-ATARI, Kanpur Dr. A. K. Prusty
of farmers FIRST Dr. M. Shamim
National symposium ”Agrochemicals for food 15-17.11.2016  ICAR -IARI, New Delhi Dr. Debashis Dutta
and environmental safety”
4™ International Agronomy Congress “Agronomy  22-26.11.2016 ~ IARI, New Delhi Dr. A. S. Panwar
for Sustainable Management of Natural Resources, Dr. N. Ravisankar
Environment, Energy and Livelihood Security to Dr. M. P. Singh
Achieve Zero Hunger Challenge Dr. A. K. Prusty
Dr. M. Shamim
Dr. L. K. Meena

Dr. Poonam Kashyap
Mr. Sunil Kumar

Dr. Vipin Kumar

Dr. Sanjeev Kumar
Dr. P. C. Ghasal

Dr Amit Kumar
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American Geophysical Union Fall meeting -2016

statisticians

IV (XXXII of Project) Biennial workshop of
AICRP on Integrated Farming Systems

Brainstorming session on “Consortia on Fish
Diseases” and “Indigenous Ornamental Fishes
of NER”

AgMIP-ICAR Meeting

AgMIP Economic Summit

Second Half yearly foreign aided projects review
meeting

25" workshop of AICRP on Dryland Agriculture
Second Workshop of Nodal Officers of KRISHI

Nutrition-Sensitive Agriculture:Changing role of
Extension

XVIII National conference of agricultural research

12-16.12.2016

16-17.12.2016

20-23.12.2016

22.12.2016

09-10.01.2017

16-17.01.2017

18.01.2017

19.01.2017
24-25.01.2017
28-30.01.2017

Moscone Convention Center,

San Francisco, USA

ICAR-IIFSR, Modipuram

SKUAS&T, Jammu

Central Agricultural

University (CAU), Agartala,

Tripura

Columbia University and

New York University,
New York, USA

ICRISAT, Hyderabad

NRM Division, ICAR,
KAB-II, New Delhi

Dr. PDKYV, Akola
NASC, New Delhi

ICAR-NAARM, Hyderabad

Title of training/seminar/ Period Venue Name of participant
symposia/ workshop
International Conference on Global Agriculture and 27-29.11.2016 ~ Noida International Dr. D. Kumar
Innovation Conference (GAIC-2016) University, Greater Noida Dr. S. A. Kochewad

U.p) Dr. Sanjeev Kumar
International conference on climate change 8-10.12.2016 ICAR-CIARI, Port Blair Dr. VP Chaudhary
adaptation and biodiversity: ecological security Dr. M. Shamim
and natural resource management for livelihood
5™ Annual workshop of NICRA 9-10.12.2016 NASC, New Delhi Dr. N. Subash

Dr. D. Dutta

Dr. N. Subash

Dr. A. K. Prusty

Dr Poonam Kashyap
Dr. Chandra Bhanu
Dr. Nisha Verma

Dr. A.S. Panwar
Dr. N. Ravisankar
Dr.J. P. Singh

Dr. N. Subhash
Dr. Peyush Punia
Dr. Amit Nath

Dr. Debashis Dutta
Dr. M. Shamim
Dr. Amit Kumar
Dr. Vipin Kumar
Dr. Brij Mohan
Mr. D. Tripathi

Dr. A. K. Prusty

Dr. A. S. Panwar
Dr. N. Subash

Dr. N. Subash

Dr. N. Subash
Dr. A. K. Prusty

Dr N. Ravisankar
Dr. N. Subash

Dr. A. S. Panwar
Dr. Peyush Punia
Dr. NishaVerma
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XIIT Agriculture Science Congress

National Conference on Agriculture Renewal for
Evergreen Revolution: Concepts and Approaches

National Conference- Intervention of Climate
Change in Sustainable Development of Agriculture
Food and Nutrition Security and its Amelioration

Krishi Unnati Mela

21-24.02.2017  UAS, GKVK, Bengaluru

10.03.2017 Gochar Mahavidyalaya,
Rampur Maniharan,

Saharanpur (U.P.)

24-25.03.2017  Swami Vivekananda
s Subharti University,
Meerut (U.P.)

15-17.03.2017  ICAR-IARI, New Delhi

Title of training/seminar/ Period Venue Name of participant

symposia/ workshop

AgMIP Phase 2 Winners’ Circle Workshop 30.01.2017- Safari Park Hotel in Nairobi,  Dr. N. Subash
03.02.2017 Kenya

DST, Govt of India Sponsored National Training 06-10.02.0217  Entrepreneurship Dr Poonam Kashyap

Programme on Entrepreneurship Development and Development Institute of

Management for Women Scientists and India, Ahmedabad, Gujarat

Technologists working in Govt. Sector

6™ International Conference on Emerging Trends 17.02.2017 Shobhit University, Meerut ~ Sunil Kumar

on Science, Engineering, Technology and & Shobhit University,

Management: Research and development Gangoh

Dr. Debashis Dutta
Dr. M Shamim

Dr. Chandra Bhanu

Dr. S. A. Kochewad

Dr. S. A. Kochewad

Lectures delivered and other academic acticvities

reduction technologies for farm women

Muzaffarnagar District

Topic of lecture/Talk Venue Date Resource Person

Linkages of Information Technology and farmers Mirapur Dalpat, 25.05.2016  Mr. Sunil Kumar

in Farmers’ Field School Muzaffarnagar

Improved Animal husbandry practices. Sadarpur, Morkhurd and 28.072016  Dr. S.A. Kochewad
Mohamedpur Saket, Muzaffarnagar

Carbon Sequestration and Green House Gas ICAR-IIFSR, Modipuram 2-408.2016  Dr. Debashis Dutta

estimation in IFS model in Carbon sequestration

and greenhouse gas measurement in IFS models

of AICRP on Integrated farming System

Improved management practices in dairy animals Paoti village, Muzaffarnagar 10.082016  Dr. S.A. Kochewad

for enhancing the production.

Lecture cum live demonstration on Drudgery Paoti Khurd, Tihai village, 10.08.2016  Dr. Nisha Verma

reduction technologies for farm women Muzaffarnagar District

Improved management practices in dairy animals Badhaikala village, Muzaffarnagar  11.08.2016  Dr. S.A. Kochewad

for enhancing the production.

Lecture cum live demonstration on Drudgery Paoti Khurd, Tihai village, 12.082016  Dr. Nisha Verma
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Topic of lecture/Talk Venue Date Resource Person

Improved management practices in dairy animals Tihai village, Muzaffarnagar 12.082016  Dr. S.A. Kochewad

for enhancing the production.

Organic and towards organic farming approaches ICAR-IARI, New Delhi 12.082016  Dr. N. Ravisankar

for safe and secured food production in India in

ICAR Summer school on Recent innovations in

management of Organic Production systems

Fish farming for nutritional secuirty. Kisan Gosthi Kelawada village, 23.082016  Dr. A K. Prusty
Muzaffarnagar

Renovation of old ponds Kisan Gosthi Mubarakpur, 09.092016  Dr. A K. Prusty
Muzaffarnagar

Supervision of farm operations and manpower ICAR-IIFSR, Modipuram 19.092016  Dr.A.S. Panwar

in the training principles & practices of farm

management programme on “Farm Management”

Gender sensitive farm tools in Refresher Course  ICAR-IIFSR, Modipuram 20.09.2016  Dr. Nisha Verma

on Farm Management

Breeding, Feeding and Health Care Management ICAR-IIFSR, Modipuram 20.09.2016  Dr.S. Malik

in Poultry in Refresher course on “Farm

Management”

Principles of selection of enterprises for multi- ICAR-IIFSR, Modipuram 22.09.2016  Dr. N. Ravisankar

enterprise farm in Refresher course on Farm

Management

Importance of weather on mustard production Kherigani Village, 23.09.2016  Dr. M. Shamim

in field day on mustard Muzaffarnagar

Contingency Planning in Crop Management ICAR-IIFSR, Modipuram 23.09.2016  Dr. M. Shamim

under Abiotic Stress in Refresher course on

Farm Management

Optimization of Resource Use and Income ICAR-IIFSR, Modipuram 23.09.2016  Dr. A K. Prusty

Generation in Integrated Farming Systems in

Model Training Course on, Farm Management

Modern Techniques of Farm Management in ICAR-IIFSR, Modipuram 23.092016  Dr. Poonam Kashyap

Refresher course on Farm Management

Career oppurtunities in Fisheries Science in ICAR-IIFSR, Modipuram 03.122016  Dr. A K. Prusty

Agricultural Education Day

Career opportunities in field of Home Sciencein  ICAR-IIFSR, Modipuram 03.122016  Dr. Nisha Verma

Agricultural Education day

Career oppurtunities in Horticulture Sector in ICAR-IIFSR, Modipuram 03.122016  Dr. Poonam Kashyap

Agricultural Education day

Protected cultivation of horticultural crops from  Circuit House, Modipuram, 20.122016  Dr. Poonam Kashyap

Department of Horticulture in Krishak gosthi Meerut

Importance of quality seed materials for Saunta village, Muzaffarnagar 28122016  Dr.A.S. Panwar

enchancing productivity of rabi crops in Kisan

Gosthi organized under Farmers FIRST Programme

ICAR-Indian Institute of Farming Systems Research 95
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Topic of lecture/Talk Venue Date Resource Person

Importance of water management and cultural Sathedi, village, Muzaffarnagar 04.01.2017  Dr. M. Shamim
practices keeping in view of anticipated

weather for enhancing farm productivity crops

in Kisan Gosthi organized under Farmers FIRST

Programme

Importance of timely harvest and post harvest  Sathedi, village, Muzaffarnagar 04.01.2017  Dr. M.P. Singh
management for enhancing farm profitability

crops in Kisan Gosthi organized under Farmers

FIRST Programme

Organic and towards organic farming approaches ICAR-IARI, New Delhi 06.01.2017  Dr. N. Ravisankar
for safe and secured food production in India in

Model training course on Recent Innovations in

Organic Farming

Importance of balanced nutrition for maintaining Bhangela village, Muzaffarnagar ~ 09.03.2017  Dr. S. Malik
animal health in Animal health camp organized
under Farmers FIRST Programme

Best management practices (BMPs) for livestock Bhangela village, Muzaffarnagar ~ 09.03.2017  Dr. S.A. Kochewad
health management in Animal health camp
organized under Farmers FIRST Programme

INM and IPM in mustard and sugarcane crops  Khardauni Village, Meerut 09.03.2017  Dr. Chandra Bhanu
in Field Day on Mustard
‘Modern communication technologies for ICAR-IIFSR, Modipuram 22032017  Dr.A.S.Panwar

extension of improved oilseeds production
practices’ in the training programme in
“Improved scope & importance of oilseeds
techniques of raising oilseeds in farming

Nutrition composition of mustard and its by- ICAR-IIFSR, Modipuram 22032017  Dr. Poonam Kashyap
products in farming system in two days training

programme on Improved techniques of raising

oilseeds in Farming systems

INM and IPM in mustard and sugarcane crops Kherigani Village, 24.03.2017  Dr. Chandra Bhanu
in Field Day on Mustard Muzaffarnagar

INM and IPM in sugarcane crops in Kisan Sonta Village, Muzaffarnagar 25.03.2017  Dr. Chandra Bhanu
Gosthi under Farmer First Programme

Raising the vegetable nursery through improved Bhayangi-Bhangela, 29.03.2017  Dr.S. Malik
techniques in Kisan gosthi Muzzafarnagar

INM and IPM in sugarcane crops in Kisan Rasulpur Jatan village, 29.03.2017  Dr. Chandra Bhanu
Gosthi Muzaffarnagar
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A.Swachh Bharat Abhiyan

Cleanliness Drive in Campus and Adjoining
Residential Area: Although ICAR-IIFSR was
conducting activities like Swachhata pledge and
cleanliness drive since 2™ October, 2014 with the launch
of Swachh Bharat Mission, the activities got intensified
during the year 2016-17 when the institute undertook
this programme on a wider scale with active
participation of diverse groups like students, farmers,
traders and public representatives. The Institute
organized cleanliness awareness camp on 2" October,
2016 in which the local shopkeepers of Chauhan market
(Modipuram) were got involved to spread the message.
On this occasion Sardhana MLA, Sh. Sangeet Som
administered the oath of cleanliness to the shopkeepers
and other public gathered at a central place in the
market. All the staff members of [IFSR, Modipuram
participated in collecting the garbage thrown in front of
different shops and ensured their proper disposal. The
staff members approached each and every shopkeepers
of the market one by one and made them to commit
for maintaining cleanliness in the market area. Sh.
Sangeet Som himself took the broom and guided others
to dispose the garbage in dustbins.

Swachhata Pledge: In order to reiterate the
commitment of officers and staff of the Institute to
Swachh Bharat, oath taking ceremony was organized
on several occasions during 2016-17. All the staff
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Plate 45: Swachhta Pledge led by Shri Sangeet Som
Hon’ble MLLA, Sardhana, in Modipuram
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Plate 46: Swachhta Pledge led by Dr. A. S. Panwar,
Director, ICAR-IIFSR at IIFSR campus

members of [CAR-IIFSR, traders of nearby market
area and general public gathered on 2™ October, 2016
ata common place and took the Swachhata Pledge in
the presence of Shri. Sangeet Singh Som, MLA from
Sardhana Tehsil in UP Legislative Assembly. On 17
October, 2016, the Director of the Institute, Dr. A. S.
Panwar administered the swachhata pledge to all the
staff members of I[CAR-IIFSR. A similar pledge was
also taken up by the Institute staff on 29" December,
2016 in the workshop on clean air clean city organized
by the Institute.

Swachhata Pakhwara organized: The Institute
organized ‘Swachhata Pakhwara® during 16-31
October, 2016 in which a series of cleanliness activities
were organized to create awareness among different
sections of society. These activities included cleanliness
drive in the Institute premises and surroundings,
cleanliness drive in the local market, residential area,
schools in the city and a mega event in the Institute. In
all the activities public representatives/ local leaders
were involved to ensure the reach of cleanliness message
among wider sections of the masses.

On 17" October, 2016 the Institute had organized
campus cleaning programme in which all the staff
members of IIFSR, Modipuram undertook the
brooming work in the campus and outside the boundary.
The tree litters and other wastes lying in the campus
area were collected and sent for recycling at appropriate
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Plate 47: Cleanlmess drive by ITFSR staff on NH-58,
Meerut-Haridwar Road on 17-10-2016

location. The obnoxious weeds grown outside the
boundary were also uprooted in order to make the
surroundings of the campus absolutely clean. On this
occasion the Director of ICAR-IIFSR, Dr. A.S.
Panwar expressed the need to maintain general
cleanliness in the campus for health and hygiene, and
called upon the staff members of the Institute to
contribute significantly towards the Clean India Mission.

The Institute also organized a mega event on ‘Clean
India Awareness Camp’ in its campus on 27" October,
2016. In this event about 200 students from different
schools of Meerut participated in the campaign. For
the school children, a painting competition on the theme
‘Clean City Clean India’ was organized and prizes were
given to the 10 best paintings adjudged under different
categories of the students. In this event the local
Member of Parliament from Meerut, Sh. Rajendra
Agrawal was the Chief Guest. The school children
alongwith the staff members of the ICAR-IIFSR and

mwm

Plate 49 First prize received by the student of group ‘A’
under ‘Clean India Awareness Camp’
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Plate 48: Visit of Shri Rajendra Agrawal, Hon’ble Member
of Parliament from Meerut to ICAR-IIFSR on 27-10-2016

the Chief Guest participated in general cleanliness
activities on the national highway adjoining the IIFSR
campus. The Chief Guest himself took the broom and
inspired others for maintaining cleanliness in the
surroundings. In his keynote address Sh. Rajendra
Agrawal highlighted the need for proper disposal and
treatment of city garbage so as to make the city clean
and green. He appreciated the efforts made by IIFSR,
Modipuram towards implementing the Clean India
Mission on a wider scale.

In the closing ceremony of ‘Swachhata
Pakhwara® on 31-10-2016, the Superintendent of
Police (Traffic), Meerut, Ms. Kiran Yadav visited
ICAR-IIFSR and praised the general cleanliness of the
campus. In her valedictory address, Ms. Yadav
commended the efforts of ICAR-IIFSR toward ‘Clean
India Campaign’ and stressed upon the need for
working in a sustained manner in order to meet the
objectives of the campaign.

Plate 50: First prize received by the student of group ‘B’
on the theme ‘Clean India Green India’

ICAR-Indian Institute of Farming Systems Research
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Plate 53: Third prize received by the student of group ‘A’
under ‘Clean India Awareness Camp’

Swachhata Workshop organized: The efforts of
ICAR-IIFSR towards Swachh Bharat Abhiyaan got
recognition when several NGOs of Meerut approached
the Institute for carrying out the activity jointly and
proposed to organize a Workshop on ‘Clean Air Clean
City’ (Fig.13). Consequent upon this proposal, the
Institute organized a workshop on 29 December, 2016
in which the representatives of Arunodaya Society,
Meerut and Indian Pollution Control Association, New
Delhi were the resource persons for making the
audience aware about the need for having clean air.
The experts from Meerut and New Delhi in their
deliberations highlighted the status of pollution level of
air in the city and the consequent harmful effects on
human health especially on children (Fig.14). This
workshop was attended by all the staff members of
ICAR-IIFSR and about 100 students from the nearby
schools.

ICAR-Indian Institute of Farming Systems Research
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Plate 52: Second prize received by the student of group ‘B’
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Plate 54: Third prize received by the student of group ‘B’
on the theme ‘Clean India Green India’

Cleanliness Drive in Adopted Villages

During the ‘Swachhata Pakhwara’, the Institute
also organized cleanliness activities in the adopted
villages on almost everyday. The major activities were
concentrated in the villages adopted by the Institute
under ‘Mera Gaon Mera Gourav’ (MGMG)
programme. It is pertinent to mention that the Institute
has adopted 50 villages under MGMG programme and
these villages have been grouped into ten clusters of
adjoining villages being monitored under 10 different
teams of scientists. It was felt appropriate to link these
villages with the cleanliness programme of the Institute
so that the message could be easily disseminated on
account of already developed rapport with the villagers.

For this purpose the village schools were selected
as key sites where the school children were involved in
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Plate 55: Workshop on ‘Clean Air Clean City’ organized
jointly by ICAR-IIFSR & NGOs

the programme in consultation with the school principal
and village pradhan. A module of activities was chalked
out which included painting competition for school
children on the topic ‘Swachh Gaon Swachh Bharat’,
cleaning of school premises and surroundings, and gosthi
on general cleanliness in the village. In order to
encourage the efforts of the children, 10 prizes were
given for best paintings in each school. Besides, each
school was donated a dustbin, 20 brooms and cleaning
material by ICAR-IIFSR in order to motivate the
students and teachers towards maintaining cleanliness.

In this series the first programme was organized in
Assa village of Mawana block, Meerut district on 24"
October, 2016 followed by similar programmes on 28™"
October, 2016 in Jaitpur village of Budhana block,
Muzatfarnagar district, Palri village of Barnauli block,
Baghpat district and Mohamandpur village of Narsan

Plate 57: Primary School students of Mohammadpur
village participating in painting competition

100

Plate 56: Delegates of Workshop on ‘Clean Air Clean
City’ organized on 29-12-2016

Block, Haridwar district. In each of these programmes
about 200 school children and about 100 village elders
participated and the team of scientists from ICAR-
ITFSR guided in maintaining general cleanliness in
school and villages.

It is pertinent to mention that Jaitpur village of
Budhana block in Muzaffarnagar district is one of the
adopted villages by ICAR-IIFSR, Modipuram which
is about 38 kms from Modipuram. This village inhabits
a large population of vulnerable groups where the
technology dissemination and adoption were found to
be very low. After adopting this village, the Institute
carried out several technology transfer activities
comprising supply of critical inputs, on farm trials and
rendering of advisory services. Besides, the Institute
also undertook cleanliness activities intensively in this
village as a result of which, this village have been

v AR
Plate 58: Prize distribution to winner student of painting
competition at Assa village, Mawana block, Meerut

ICAR-Indian Institute of Farming Systems Research
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Plate 59: Donation of dustbin and other cleaning material to
Primary school of Jaitpur village, Budhana block,
Muzaffarnagar dist.

categorized under Open Defecation Free (ODF) village.
This case exemplifies that through concerted efforts and
monitoring, it is not difficult to achieve the mission goals
within the specified time period.

Plate 63: Swachhata Jagrookta Abhiyan at Jaitpur village

- i % b /
Plate 60: Goshthi on cleanliness in Mohammadpur village,
Narsan block, Hardwar District

Agricultural Education Day organized

Institute celebrated Agriculture Education Day on
31 December, 2016 to disseminate the informations

Plate 62: Goshthi on cleanliness in Assa village, Mawana
block, Meerut district

gl

Plate 64: Cleaning drive during swachta abhiyaan at
Jaitpur village

ICAR-Indian Institute of Farming Systems Research
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about scope of Agriculture Education in carrier building.
The programme was inaugurated by the Director, Dr.
A.S. Panwar. About 70 students of nearby schools and
colleges, and staff members of the Institute participated
in the function. A special session on ‘carrier counseling
for students’ was organized during the programme in
which, selected scientists from different disciplines of
Agriculture deliberated on the educational and
employment opportunities in the respective disciplines
available in the country. This was an interactive session
by which the participating students got acquainted with
the latest development and opportunities in Agriculture.

Plate 65: Agricultural Education Day
vrjk'vh; ;kx fnoll dk vk;ktu
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TRANSFER OF TECHNOLOGY

Regional Agriculture Fair “Krishi Kumbh-
2016”organized by ICAR-IIFSR from 28-30
November, 2016

ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut (Uttar Pradesh)
organized a three days Regional Agriculture Fair
“Krishi Kumbh-2016" from 28-30 November, 2016
in the Government Inter College ground of district
Muzaffarnagar, Uttar Pradesh. The programme was
inaugurated by Hon. Minister of State for Water
Resources, River Development and Ganga
Rejuvenation, Govt. of India, Dr. Sanjeev Kumar
Balyan on 28.11.2016. About 10000 farmers from
seven states viz. U.P., Uttarakhand, Punjab, Haryana,
Gujarat, Jammu and Kashmir and Telangana
participated in the Fair. Dr. J.S. Sandhu, DDG (Crop
Science), ICAR, New Delhi, Chaudhary Naresh Tikait,
President, Bhartiya Kisan Union, Shri Ghashiram
Nain, Hon. M.P. Shri Raju Shetty, Shri V.M. Singh
and Hon. MLC Shri Kapildev were Guests of Honour
during the inaugural function. In his inaugural speech,
Hon. Minister Dr. Sanjeev Kumar Balyan expressed
his pleasure for organizing such a big farmers fair in the
agriculturally prosperous district of Muzaffarnagar and
thanked Dr. A.S. Panwar and his team for the same.
He also appealed farmers to get maximum benefit of
the innovative agricultural technologies being
demonstrated in the Krishi Kumbh. Dr. J.S. Sandhu,
DDG (Crop Science), ICAR, New Delhi explained
about newer technological development in the field of

Plate 67: Inauguration of Krishi Kumbh 2016

ICAR-Indian Institute of Farming Systems Research

agriculture and requested farmers to make use of those
for their prosperity and livelihood security. Dr. Azad
Singh Panwar, Director, [IFSR welcomed all the guests
and farmers in the Krishi Kumbh 2016 and explained
about the activities being conducted by the Institute for
economic empowerment and livelihood security of the
farmers in the region.

To encourage the local stockmen, a separate
category of animal show was also organized. Separate
competition was organized in different categories for
the improved breeds of Cattles (cows and bulls),
Buffalos (he and she buffalos), Equine etc. He buffalo
(buffalo bull) “Yuvraj” of Shri Karnvir Singh from
Haryana was awarded first prize in its category. He
buftalo (buffalo bull) “Modi” of Shri Manoj Mandi from
Morna was awarded first prize in U.P. category. An
award distribution ceremony for stockmen was also
organized on 29.11.2016. Progressive farmers, farm
women, social workers and winners Stockmen of the
Animal Show were felicitated and awarded by
Chairman and Guest of Honour during the function.

Total 102 stalls including 57 stalls from ICAR
demonstrated their technologies to farmers. There were
100 stalls by the stockmen and dairy companies. New
and innovative technologies were demonstrated on
farming systems management; soil and water
management and conservation; dry and rain-fed
farming; hill agriculture; seed production and storage;
improved production technologies of food grains,
oilseeds, sugarcane potato and other cash crops;
improved technologies of orchard crops, roof top
gardening and vegetable production; fruits and vegetable
preservation and processing for small scale industry;
plant protection chemicals, fertilizers, micronutrients,
equipments etc; small implements for small land
holdings, big implements and tractors; protection
techniques from wild animals; Khadi and Gramodyog,
agricultural extension techniques by KVKs and other
organizations; improved livestock production and
management technologies; dairy technology; improved
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management techniques for cattle, buffalo, sheep, goat,
poultry, apiary and fish by the national and international,
public and private organizations. Thousands of farmers
took active participation in the fair and also purchased
newly released and improved varieties of seeds of
different crops, plant protection chemicals and
equipments and other products.

Kisan Gosthis were organized in four different
Technical Sessions viz. ‘Improved seed production
technologies for economic and environmental
sustainability’, ‘Sustainable orchard management and
processing technologies for enhancing income and
employment generation’, ‘Animal resource and Dairy
trade management’ and ‘Management of natural
resources for agriculture under changing climatic
scenario’ in which stalwarts from the National and
International organizations made a face to face
interaction with farmers and gave practical tips to them.
Farmers took active participation in all sessions of
Kisan Gosthi and found the instant solutions of their
problems related to agriculture and livestock
production. A quiz and general knowledge competition
was also organized for farmers during the gosthi and
winner farmers were also awarded.

Valedictory session of Krishi Kumbh 2016 was
organized on 30.11.2016 which was chaired by social
activist Sh. Surendra Singh. In his valedictory remarks,
Sh. Surendra Singh expressed his pleasure for
organizing such a big farmer’s fair in the district
Muzaffarnagar and thanked Dr. A.S. Panwar and the
‘Team IIFSR’ for the same. The best stalls from all the
categories were awarded with prize during the function.

Plate 68: Dlrector, IIFSR addressing the gathering in
Krishi Kumbh 2016
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“Farmer’s Fair and Farm Field School’’ organized
at Navala village of district Muzaffarnagar (U.P.)
on 07.05.2016

Institute organized one day “Farmer’s Fair and
Farm Field School” at Navala village of district
Muzaffarnagar (U.P.) on 07.05.2016. Dr. Sanjeev
Baliyan, Hon'ble Union State Minister of Agriculture
and Farmer’s Welfare, Govt. of India, was the chief
guest and inaugurated the function. Dr. A. K. Singh,
Deputy Director General (Extension) of Indian Council
of Agricultural Research, New Delhi was special guest
of the programme. Thousands of farmers belonging to
different villages of Western U.P. participated in the
programme. Dr. Azad Singh Panwar, Director, [IFSR
welcomed chief guest including all the dignitaries and
farmers participants. He highlighted the programmes
being operated by the Institute for economic and
livelihood security of farmers in the region. Dr. Panwar
has also elaborated about the schemes which are being
operated for farmer’s welfare by the Government of
Indiai.e. Soil Health Card Scheme, Prime Minister’s
Crop Insurance Scheme, Prime Minister’s Agriculture
Irrigation Scheme and National Agriculture Market etc.

The chief guest Honorable Dr. Sanjeev Baliyan
expressed his pleasure for organizing such a big
Farmer’s Fair in village Navala and congratulated to
Dr. Azad Singh Panwar and his team. He has requested
farmers to adopt improved technologies in cultivation
of sugarcane on the line of Maharashtra for achieving
higher yield level of 1200-1500 q ha. He also
emphasized about depletion and pollution of
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Plate 69: Farm Field School at Navala village
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groundwater which is a serious issue in western U.P.
and appealed to all the farmers to conserve the water
for agriculture and its purity for drinking purpose to
safeguard the availability for future generations. He
advocated for custom hiring of improved implements
being used in cultivation of sugarcane through co-
operative society in the village for making agricultural
operations easier and faster which will also generate
employment opportunities for youths in the villages. Dr.
A. K. Singh, DDG Extension introduced about the
schemes being operated under the programme of
agricultural extension. He also emphasized that there is
need for improving the soil productivity and to enhance
the profitability of sugarcane based farming system and
livestock production in the region. Dr. Rabinder Kaur,
Director, Indian Agricultural Research Institute, New
Delhi appreciated such kind of Scientist-Farmers
interaction meet and appealed the farmers to get
maximum benefit of it.

A practical demonstration was organized on
automatic mechanical planting of sugarcane before the
chief guest and all the participants. Eight leaflets
developed by IIFSR on various improved technologies
viz. management of mango orchards, integrated nutrient
and pest management in sugarcane, women friendly

agricultural implements, ﬁiaﬁ SRSEERIARSESI]
P ST Wll, TAfAT HSell ITeT and schemes

recently launched by Government of India such as soil
health card scheme, Prime Minister’s crop insurance
scheme, Prime Minister’s agricultural irrigation scheme,
national agricultural market scheme were also released
by the chief guest during the function. Practical
demonstrations and lectures useful for the farmers were
delivered on various subjects by different subject matter
specialists.

“Farmer’s Fair and Farm Field School’’ organized
at MeerapurDalpat village of district
Muzaffarnagar (U.P.) on 25.05.2016

Institute also organized one day “‘Farmer’s Fair and

Farm Field School” at Meerapur Dalpat village of
district Muzaffarnagar (U.P.) on 25.05.2016.
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Honorable Union Minister of State for Agriculture and
Farmer’s Welfare, Govt. of India, Dr. Sanjeev Baliyan
inaugurated the function and graced the occasion as
chief guest. Shri Vijay Pal Singh Tomar, President
Rashtriya Kisan Morcha, Shri Chandra Pal Fauji,
Leader Bhartiya Kisan Union were Guests of Honour
during the function. More than two thousand farmers
belonging to different villages (11Nos.) of Western U.P.
participated in the programme. Eleven exhibition stalls
of ICAR Institutes, SVBPUA and Tech, Meerut and
Private firms displayed their technologies to the visiting
farmers.

Dr. Azad Singh Panwar, Director, ICAR-IIFSR
welcomed the chief guest and all the dignitaries and
farmer participants. He highlighted the programmes
being implemented by the Institute for livelihood security
of farmers in the region. He expressed his concern on
depletion and pollution of groundwater and appealed
all the farmers to use different conservation measures
to save the water. Dr. Panwar also briefed about the
schemes which are being implemented for farmer’s
welfare by the Government of India i.e. Soil Health
Card Scheme, Prime Minister’s Crop Insurance
Scheme, Prime Minister’s Agriculture Irrigation Scheme
and National Agriculture Market etc.

The chief guest Dr. Sanjeev Baliyan expressed his
pleasure for organizing such a big Farmer’s Fair in
Meerapur Dalpat village and thanked to Dr. Azad Singh
Panwar and his team. He worried about depletion and
pollution of groundwater which has become a serious
issue in western U.P. He stressed the need for judicious

LI-I-,\-"-- e ww.=

Plate 70: Farm Field School at Meerapur Dalpat village




use of groundwater and to adopt water conservation
measures so that, the future generations may not face
any hardship of water scarcity.

Earlier a field demonstration was organized by Dr.
L.R. Meena in Meerapur Dalpat village on trench and
pit method of sowing and micronutrient application in
sugarcane in the presence of Honorable Minister and
other visitors. During technical session, Dr. Anil Kumar,
Principal Scientist elaborated the farmers about Soil
Health Card Scheme, Prime Minister’s Crop Insurance
Scheme, Prime Minister’s Agriculture Irrigation Scheme
and National Agriculture Market etc. ‘Kisan Suvidha
App’ an useful program was downloaded in the mobiles
of more than hundred farmers by Sh. Sunil Kumar
Scientist. Lectures and practical tips were given on
integrated nutrient and pest management in sugarcane,
rice and pulses by Dr. Chandra Bhanu; Management
of mango orchards by Dr. Dushyant Mishra, Infertility
and low conception rate problems and their
management in livestocks by Dr. Sanjeev Kumar
Kochewad, scientists from IIFSR, Meerut.
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IIFSR IN THE SERVICE OF FARMER'S

Field day on management of mango orchard

On-farm training-cum-demonstration was
organized on the management of shoot gall psylla in
mango in Kailawara Kalan village of district
Muzaffarnagar on 23.08.2017. Thirty five mango
farmers and contractors participated in the training.

LT T T ————

Lectures were delivered on biology and management
of shoot gall psylla; integrated nutrient and pest
management in mango by the experts of the Institute. A
live demonstration for the safe use of pesticides for
managing mango shoot psylla was also organized during
the training.

Plate 72: Training and demonstration on management of mango shoot gall psylla to orchard owners and contractors by
ICAR-IIFSR

Front line demonstrations (FLDs) conducted

As per the MOU with ICAR-Directorate of
Rapeseed and Mustard Research, ITFSR is running 100
front line demonstrations (FLDs) on improved varieties
of mustard (RH 749 and RH 406) with the aim to
increase the yield of oilseed in the region. Two hundred
demonstrations were also laid during current rabi
season on improved varieties of Mustard (RH 749,
RH 406 and NRCDR 2) and Yellow Sarson (YSH
401) in about fifty adapted villages under MGMG
programme and 10 other villages in Meerut,
Muzaffarnagar and Haridwar Districts of U.P. and
Uttarakhand. Ten demonstrations were laid on the use
of balanced nutrient application and IPM in mustard.
Eighteen demonstrations each on improved varieties
of wheat (DBW 71 for late sown condition) and barley
(BH 946 for timely sowing) were also laid on farmer’s
field in collaboration with ICAR-Indian Institute of
Wheat and Barley Research (ITWBR), Karnal.
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Field day on mustard

A field dayon Mustard was organized at village
Khardauni in Meerut on 9" March, 2017 in which 150
farmers participated. The objective of the field day was
to enlighten the farmers about improved package of
practices of mustard cultivation including balanced
nutrient application and IPM in mustard. Dr. Manoj

Plate 73: Field day on mustard at Khardauni village,
Meerut
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Kumar, Joint Director, CPRI Modipuram and Dr. J. P.
Singh, Principal Scientist and PF, IIFSR graced the
occasion and interacted with farmers. The programme
was coordinated by Dr. Poonam Kashyap and Dr.
Chandra Bhanu.

Kisan Gosthi on integrated farming systems

A Kisan Gosthi was organized in Kailawara Kalan
village of Distt. Muzaffarnagar on 23" Aug. 2016 in
which, 219 farmers participated. Scientists of different
disciplines of the Institute delivered the lectures on
different aspects crop production and protectionin
sugarcane, rice, mustard and pulses, integrated orchard

||||||

Plate 74: Kisan Gosthi at Kailawara Kalan village,
Muzaffarnagar

infertility problem in dairy animals, mortality in calves

and Prime Minister’s/ Central Govt. Schemes for

management, management of low conception rate and farmers.
Other programmes organized for farmers
Name of No. of Title of Training Venue Duration Contributors
events participants and Date
Front Line 50 08 FLDs (3.2 ha) on oilseeds (Mustard)  Luhsana, Kherigani,  2016-17 M. Shamim
Demons- were conducted in the selected village  Sangri, Jaitpur and (Rabi) N. Ravisankar
tration on of Muzaffarnagar Bitawda
Oilseeds
MGMG 20 Distributed high quality mustard (cv. Field visit at Village- 04.10.2016  A. K. Prusty
RH-406) seeds among the farmers Sonta, Muzzafarnagar Vipin Kumar
MGMG 8 Identification of villages and meeting Luhsana, Kaitpur, 18.042016  N.Ravisankar
with village pradhans regading initiation Kherigani, Sangri Poonam Kashyap
of activities of MGMG and Bitawda M. Shamim
MGMG 100 Interacted with farmers for technological Luhsana, Jaitpur, 05.10.2016  N. Ravisankar
inputs for the rabi season and discussed Kherigani, Sangri Poonam Kashyap
about on farm training of the farmers and Bitawda M. Shamim
MGMG 25 Visited the villages and extended the Luhsana, Jaitpur, 27.062016  N. Ravisankar
need based advisories to farmers. Kherigani, Sangri
and Bitawda
B® feaq 210 it faad “Fafad Y gormelt I Urecl, &lib—  10.082016 ol Ul Rig
3t S+1a HfY faferr TRYATS, JTFHRAR AT =Ty
EIR IR
Sl gl
forem g
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Name of No. of Title of Training Venue Duration  Contributors
events participants and date
MGMG 50 Monitored the fodder sorghum in other Luhsana, Jaitpur, 10.08.2016 ~ M. Shamim
four villages, interacted with farmers for Kherigani, Sangri
technological inputs for the current season and Bitawda
MGMG 100 Distributed the PoPs pamphlets on Luhsana, Jaitpur, 10.11.2016  N. Ravisankar
wheat production and wheat seeds Kherigani and Poonam Kashyap
(normal and late sown Cvs.) Sangri M. Shamim
MGMG 100 Provided technological inputs in relation Luhsana, Jaitpur, 17.10.2016  N.Ravisankar
to package of practices of rabi crops to Kherigani, Sangri M. Shamim
farmers and also provided Mustard and Bitawda
seeds to selected farmers under FLDs
on oilseeds
Cleanliness 100 Swachhata gram jagrukta abhiyan Prathamic Vidalaya  28.10.2016 ~ M. Shamim
drive under Swach Bharat Abiyan Jaitpur N. Ravisankar
Poonam Kashyap
MGMG 125 Swachh School Abhiyan Mohammadpur Vill.,,  28.10.2016  MPS Arya
Haridwar Anil Kumar
Chandra Bhanu
gfrefor 166 gfRreror “fafi~ SfY IRl 4 9o I 98TS BT, 11082016 iUl Rig
. =Ry
S, gl
[RNICE
fRreror 209 UfR7eToT v e “BIc Ud HedH g fass, 12082016  oidl. R
T4 gae Y 73 T Y It & e JOTFPRTIR S TroT
Y&E DI Tb-ilel” LY. ARy
S, &l
Kisan 150 Dissemination of technological inputs in Saunta 28.122016  M.P. Singh
Gosthi relation to package of practices of rabi M. Shamim
crops and also to provide wheat seeds Sunil Kumar
to selected farmers of Saunta Village
gfrefor 100 H¥ gRT WRY FefH € TIR B T YBTSYR, 10032017 141 AR
Td YT ESEENERERINE RS [RNICE
Two days 2504250  Pradhan mantra Krishi Sinchai Yojajan DD Agric. Office, 16-17.03.2017 Dushyant Mishra
Farmer’s (500) and National Mission on Oilseeds and ~ Meerut Chandra Bhanu
Fair Oil Palm
Traning on 20 Value addition in Sugarcane : Iron Post Harvest 21.03.2017  Nisha Verma
Value enriched jaggary Technology Lab, Amith Nath
addition Modipuram, Meerut Dushyant Mishra
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Name of No. of Title of Training Venue Duration  Contributors
events participants and date
Field Day 75 Field Day on Mustard Kherigani 24.03.2017 M. Shamim
N. Ravisankar
gfRTeqor 100 I I3 gRT Aol BT garg va T TBTSTR, 24032017  dLdL <R
Td yeeid Rurg RS forer
Training on 100 Drudgery reduction technologies for Bhayingi-Bhangella 29.03.2017  Nisha Verma
Drudgery women farmers in vegetable sowing village, Muzaffarnagar Poonam Kashyap
reduction and transplanting M.P. Singh
Sunil Kumar
Ashish Prusty
M. Shamim
S. Malik
Kisan Goshthi 200 Dissemination of technological inputs in Satheri Village 04.01.2017  M.P. Singh
relation to package of practices of rabi S. Malik
crops and also to provide wheat seeds to M. Shamim
selected farmers of Saunta Village Sunil Kumar
Nisha Verma
Field Day 30 Field Day on Mustard Khardauni, Meerut ~ 09.03.2017  Poonam Kashyap
MGMG 50 Provided technological inputs in Luhsana, Jaitpur, 10.01.2017  N.Ravisankar
relation to management practices of Kherigani and Sangri Poonam Kashyap
rabi crops to farmers and also M. Shamim
provided vegetable seeds to selected
farmers
Demonstration 70 Processing of nutritionally enriched Pahadpur Village, 10.03.2017  Nisha Verma
on value jaggary using metallic frame developed Meerut V.P. Chaudhary
addition by ICAR-IISR, Luknow Amit Nath

Technology/ products assessed and transferred to client

Technology developed/assessed and recommended for upscaling Contributors
Quantitative analysis tool FarmDesign was parameterized for its application in IFS modelling. A. K. Prusty
A fish based farming system model in 0.9 ha area having fish pond of 0.5 ha and rice-wheat A. K. Prusty

cropping system in 0.4 ha was evaluated at farmers field in Dabathuwa village in Meerut district.
The fish based farming system model could provide a net return of Rs. 99395 from 0.9 ha area with
fish component realizing Rs. 63462 from 0.5 ha fish pond and Rs35933 from rice wheat cropping
system in 0.4 ha area which contributed to 63.85 % and 36.15 % of total net income respectively.

Organic production systems with 100% supply of nutrients through organic sources and complete M. Shamim
organic management as per NPOP standards for Mustard in Vindhya Plateau Agroclimatic region N. Ravisankar
of Madhya Pradesh under extreme (high and deficit) seasonal rainfall

Identified climate resilient rabi crop (chickpea) with organic production systems (supply of 100% M. Shamim
nutrients through organic sources and complete organic management as per NPOP standards) for =~ N. Ravisankar
Vindhya Plateau Agroclimatic Region of Madhya Pradesh under high seasonal rainfall.
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Technology developed/assessed and recommended for upscaling Contributors

Climate resilient production package (supply of 100% nutrients through organic sources and M. Shamim
complete organic management as per NPOP standards) and cropping system (Soybean-Chickpea)  N. Ravisankar
under extreme (high and deficit) rainfall situations for Vindhya Plateau Agroclimatic Region of

Madhya Pradesh.

Alternate efficient farming Systems (08 nos.) for 08 NARP Zones viz.,North Gujarat Zone (Gujarat),  N. Ravisankar
East And South Eastern Coastal Plain Zone (Odisha), Coastal Saline Zone (West Bengal), Central M. Shamim
Plain Zone (Uttar Pradesh), north-western zone (Tamil Nadu), Sub Humid Southern Plain Zone Brijmohan Garg
(Rajasthan), Western Maharashtra Plain Zone (Maharashtra) and Central Maharashtra Plateau Zone

(Mabharashtra) for higher production, marketable surplus, profit and nutrition.

Scientific organic production for 42 cropping systems suitable for 11 states. N. Ravisankar
M. Shamim
Land configuration based resource conservation practices for organic farming identified for N. Ravisankar
Karnataka, Uttrakhand and Meghalaya M. Shamim
Manual cane stripper cum detopper and cane cutting knife developed by ICAR-IISR was NishaVerma
assessed for its efficiency and ergonomic comfort for both men and women at Pahadpur V.P. Chaudhary

village, Mawana block, District Meerut.

A three tier horticulture based system comprising strawberry, capsicum, sponge gourd based Poonam Kashyap
system was developed and evaluated at farmer’s field for profit maximization and efficient use of
vertical and horizontal space.

Alternative efficient vegetable based cropping system Broccoli-Tomato-Chilli was evaluated Poonam Kashyap
under climatic condition of western plain zone of Uttar Pradesh at farmers field, which provided a
net return of Rs. 75000/- ha™'.

Intercropping of medicinal plants of lemon grass and basil in broccoli was evaluated at farmers field Poonam Kashyap
in western UP and results revealed that an additional amount of Rs. 55000/- ha' could be realized
through intercropping of medicinal plants as compared to sole cropping of broccoli.

Raising of seedlings of fruits and vegetables in low-cost protected structures for off-season Poonam Kashyap
production.
Enhancing resource efficiency (working efficiency, fertilizer use, and seed rate) for improving V.P. Chaudhary

seedling establishment of vegetable crops using improved transplanter (Tomato) and dibbler (Okra). NishaVerma

Laboratories/Facility developed

Facility Contributors

Data Repository Cell (DRC) in the Coordination unit for AICRP on Integrated Farming Systems (IFS) Dr. M. Shamim
and Network Project on Oranic Faming (NPOF) scheme Dr. N. Ravisankar

A fish pond of 0.09 ha was developed in the Siwaya farm of ICAR-IIFSR for integration of fisheries ~ Dr. A. K. Prusty
with horticulture based farming systems Dr. Peyush Punia
Dr. Poonam Kashyap
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AWARDS AND RECOGNITIONS

Awards

Dr. A. K. Prusty received best oral presentation
award for paper entitled, “Optimization of
Resources in Farming Systems Using Mathematical
Modelling- A Case study on application of
FarmDESIGN” in National Conference on Natural
Resources Management for Sustainable Agriculture
(NRMSA)” on 25 October, 2016 at Conference
Hall, Janta Vedic College, Baraut, Baghpat (U.P.)

Dr. Anil Kumar, Dr. Poonam Kashyap, Dr. Chandra
Bhanu and Dr. Sanjeev Kumar and management
team received Letter of Appreciation from ADG
(HRD) for successful organization of Training
programme entitled Refresher Course on Farm
Management held during 19-24 September, 2016.

Dr. Chandra Bhanu received ‘Young Scientist
Award’ 2017 of Gochar Educational and Welfare
Society, Saharanpur (U.P.) for outstanding
contribution in Plant Pathology during National
Conference on Agriculture Renewal for Evergreen
Revolution: Concepts and Approaches, organized
at Department of Plant Pathology, Gochar
Mahavidyalaya, Rampur Maniharan, Saharanpur
(U.P.) on 10 March, 2017.

Dr. Devendra Kumar received Kunwar Saxena
Bahadur SRDA Award-2016 for outstanding
contribution and recognition in the field of plant
breeding on the occasion of International
Conference on Global Agriculture & Innovation
Conference (GAIC 2016), Noida International
University, Greater Noida during 27-29 November,
2016 by Society for Recent Development in
Agriculture.

Dr. Dushyant Mishra, Senior Scientist received
“Best Performance Award” and “Appreciation
Certificate” by Honorable Governor of Himanchal
Pradesh Sri Devvrat ji on 3 July 2016 during 25™
National Seminar on Mango cum Mango Mela
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organized by Haryana Government at Pinjor
Garden, Panchkula (Haryana)

Dr. LK. Meena, received first prize in Antakshari
(Group) competition organized at ICAR-IIFSR on
the occasion of Hindi Pakhwada from 14-28
September, 2016.

Dr. M. Shamim Scientist received Certificate of
Commitment from Central Vigilance Commission
for adopting the Integrity Pledge.

Dr. N. Ravisankar Principal Scientist received
Reviewer Excellence Award as reviewer of Indian
Journal of Agricultural Research and Legume
Research: An International Journal from Agricultural
Research Communication Centre (ARCC).

Dr. Poonam Kashyap received first prize in oral
presentation on the topic,”’Role of vegetables in
ensuring livelihood security of farmers of western
Uttar Pradesh” from Agricultural technology
Development Society, Ghaziabad, Uttar Pradesh
on the occasion of National Conference on Natural
Resources Management for Sustainable Agriculture
organised by October 25, 2016.

Dr. Poonam Kashyap received second prize in
Swarachit Kavya Path competition on the occasion
of Hindi Pakhwadaorgainsed by ICA-IIFSR
Modipuram from 14-28 Sept, 2016 at IIFSR
Campus.

Dr. Poonam Kashyap received Young Scientist
Award- 2016 from Agricultural technology
Development Society, Ghaziabad, Uttar Pradesh
on the occasion of National Conference on Natural
Resources Management for Sustainable Agriculture
organised by October 25, 2016.

Dr. S.A. Kochewad win second prize in poster
presentation International Conference on Global
Agriculture and Innovation Conference (GAIC-
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Plate 75: Dr. A. K. Prusty receiving best oral presentation
award during National conference at Baghpat

2016). Nov 27-29 2016, Noida organized by
Hitech Horticulture Society Meerut, India.

e Dr. Sanjeev Kumar received “SRDA Gold Medal
Award-2016" from Society for recent development
in agriculture, Meerut.

e Dr. Sanjeev Kumar secured 2™ prize for best poster
presentation award in international conference on
Global Agriculture & Innovation Conference held at
Noida during 27-29 November, 2016.

e Dr. Sunil Kumar, Dr NK Jat, Dr Prem Singh, Dr
Poonam Kashyap, Dr AK Prusty and Dr M.
Shamim received 2™ best poster presentation
award in hindi pakwarda on 26 Sepetmebr, 2016.

e Team of ICAR-IIFSR received 1* Prize in [ICAR/
GOl category during All India Farmers’ Fair (North
Zone) and Agro-industrial Exhibition organized by

Plate 77: Dr. Poonam Kashyap receiving Young scientist
Award by Agricultural technology development society
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Plate 76: Dr. Dushyant Mishra receiving Award from
Honorable Governor of Himanchal Pradesh

Sardar Vallabhai Patel University of Agriculture &
Technology, Meerut, from 5-7 October, 2016.

Mr. Sunil Kumar received Young Scientist Award
(2016), for outstanding contribute in the field of
Agriculture Statistics on the occasion of National
Conference on natural resources management for
sustainable agriculture organized by agricultural
technology development society (ATDS)
Ghaziabad, (U.P) scheduled to be held during
Tuesday, 25 October, 2016 at conference hall, Janta
Vedic College Baraut, Baghpat (U.P).

Mr. Sunil Kumar, (2016) received 2™ Award in
Oral presentation on “Impact of organic farming
systems on household income of Sikkim farmers”
organized by agricultural technology development
society (ATDS) Ghaziabad, (U.P) scheduled to be
held during Tuesday, 25 October, 2016 at
conference hall, Janta Vedic College Baraut,
Baghpat (U.P).
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Plate 78: Dr. Chandra Bhanu, Scientist receiving Young
Scientist Award
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Mr. Sunil Kumar, N.K. Jat, Prem Singh, A.K.
Pursty, M.Shamim, Pyuesh Punia and Poonam
Kashyap (2016) received 1* position award for
poster presentation on “Present status and future
prospectus of organic farming in sikkim “ conferred
by Agricultural technology development society
(ATDS) Ghaziabad, (U.P) held on 25 October, 2016
atJanta Vedic College Baraut, Baghpat (U.P).

Recognitions

Dr. A. K. Prusty acted as reviewer for Aquaculture
Nutrition (Springer) and Aquaculture Reports
(Science Direct) journal during the year

Dr. Amit Nath, Principal Scientist (Food
Technology) acted as an Editorial panel members
for ”Nutrition and Food Toxicology Journal”
Published by Scientia Ricerca an International peer
reviewed Journal, Published from 14160 Red Hill
Ave, Tustin, CA 92780, USA. ©2017 scientia
ricerca Web site: http://scientiaricerca.com/nuft-
eb.php

Dr. Amit Nath, Principal Scientist (Food
Technology) acted as rapporteurs for the technical
session, Va: “Review of On-station Research”
during AICRP-IFS Biennial workshop held at
SKUAS&T, Jammu during 20-23" December,
2016.

Dr. Chandra Bhanu invited for lead lecture on
“Educational and Policy Reforms for Green
Technologies in Agriculture” during National
Conference on Agriculture Renewal for Evergreen
Revolution: Concepts and Approaches, organized
at Department of Plant Pathology, Gochar
Mahavidyalaya, Rampur Maniharan, Saharanpur
(U.P.) on 10 March, 2017.

Dr. Debashis Dutta acted as rapporteurs for the
technical session: “Research Highlights, conclusions
and recommendations” during AICRP-IFS Biennial
workshop held at SKUAS&T, Jammu during 20-
23" December, 2017.
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Dr. M. Shamim, Scientist acted as Rapporteur in
round table discussion on researchable issues in
organic farming and integrated organic farming
systems of 11" Annual Group Meeting on NPOF
organized by ICAR-IISS, Bhopal and ICAR-
IIFSR, Modipuram during 17-19 August, 2016.

Dr. M. Shamim, Scientist monitored the experiments
conducted under the aigies of AICRP on IFS (On-
station, On —Farm and NPOF) centers located at
Indore, Bhopal, Powarkheda, Katni, Dindori,
Rewa and Jabalpur in Madhya Pradesh during 01-
10 March, 2017.

Dr. M. Shamim, Scientist recorded and presented
the proceding of the Technical Session-Vb (Review
of Tribal Sub Plan activities) of I'V (XXXII) Biennial
Workshop of AICRP on IFS during 20-23
December, 2016 at SKAUST, Jammu as
Rapporteurs of the session

Dr. M. Shamim, Scientist recorded and presented
the proceding of the Inaugural session of the 11"
Annual Group Meeting on NPOF organized by
ICAR-IISS, Bhopal and ICAR-IIFSR,
Modipuram during 17-19 August, 2016.

Dr. M. Shamim, Scientist recorded the
recommendations as Rapporteurs of Technical
Session VII: Admin and Financial issues, finalization
of workshop recommendation of IV (XXXII)
Biennial Workshop of AICRP on IFS during 20-
23 December, 2016 at SKAUST, Jammu

Dr. M. Shamim, Scientist acted as Rapporteur of
the plenary session of IV (XXXII) Biennial
Workshop of AICRP on IFS during 20-23
December, 2016 at SKAUST, Jammu.

Dr. M. Shamim, Scientist was invited by the ADG
(AAF &CC), NRM, ICAR, New Delhi to
participate in the meeting with Metro France
representative on integrated solution for weather
and climate information system and services
incorporating agriculture knowledge base held on
6™ Oct. 2016 at KAB II, ICAR New Delhi.
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Dr. M. Shamim, Scientist was invited by the In
charge Project Coordinator (AICRPAM), ICAR-
CRIDA, Hyderabad to participate in the XIV
Biennial Workshop of AICRP on Agrometeorology
at PAU, Ludhiana during 5-7 December, 206 for
providing valuable inputs in improving the research
programs of the Project

Dr. N. Ravisankar, Principal Scientist and Dr. M.
Shamim, Scientist guided Dr Amit Kumar, Scientist
(Agronomy) during Orientation Training
programme.

Dr. N. Ravisankar, Principal Scientist & National
PI, NPOF is Member of the Committee constituted
by Government of India, Ministry of Agriculture to
examine the issues relating to Biological Products/
Bio fertilizers.

Dr. N. Ravisankar, Principal Scientist & National
PI, NPOF is Member of Organic World Congress-
2017 Science track paper review committee.
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Dr. N. Ravisankar, Principal Scientist served as
the External Examiner for M.Sc thesis evaluation
to Tamil Nadu Agricultural University, Coimbatore,
Tamil Nadu. During the year, evaluated 1 M.Sc
thesis for award of degree.

Dr. Poonam Kashyap acted as Judge for evaluation
of post-harvest products at Exhibition stalls of
Agricultural fair organised by Sardar VallabhBhai
Patel University of Agriculture and Technology from
5-7 October, 2016.

Dr. Poonam Kashyap acted as reviewer for Indian
Journal of Horticulture and Journal of Environmental
biology journal during the year.

Dr. Poonam Kashyap delivered a lead lecture on
Scope and Importance of Horticulture in Farming
systems” during National conferenece on Natural
Resources Management for Sustainable Agriculture
organized by Agricultural Technology Development
Society on 25 October, 2016 at Janta Vedic
College, Baghpat, UP.
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SUCCESS STORY

Integrated nutrient and pest management (INPM)
technology for boosting sugarcane production in
Kailawara village of Western U.P.

Village KailawaraKalan is located in Khatauli Block
of District Muzaffarnagar (U.P.). The total geographical
area of the village is 510 ha with net cultivated area of
415 ha. Total population of village is 8200 with 752
households. Out of total 752 households, 67.82 % are
having cultivated lands and falling under large small and
marginal categories. Maximum cultivated area (38%)
of the village is owned by small farmers. The major
cropping systems of the village sugarcane (plant crop)-
sugarcane (ratoon crop)- wheat. Sugarcane is major
crop of the village occupying about 90% of net
cultivated area among crops and main source of income
and livelihood security of the farmers. The yield of
sugarcane was comparatively medium and ranged
between 60-75 t ha™!. Two varieties of sugarcane Co
0238 and CoJ 88 are occupying most of the cultivated
area by sugarcane. The major problem of sugarcane
identified through PRA was its lower productivity due
to imbalance use of fertilizers, higher incidence of
insect-pests and diseases. In sugarcane, farmers have
been found to apply 2-2.5 times higher doses of nitrogen

through urea as compared to the recommended one
(150 kg ha'). Application of phosphorus was more or
less in the range of recommended range (60 kg ha').
However, there was almost nil application of potash
and micronutrients (sulphur, zinc, and iron). Sugarcane
is a heavy feeder crop and exhaust heavy amount of
potash and other major and micronutrients from the
soil which need to be replaced in the soil through
additional application of the nutrients for maintaining
higher productivity. Imbalanced use of fertilizers was
also linked with heavy infestation of insect-pests and
diseases in sugarcane. The major insect-pests of
sugarcane were early shoot borer (Chiloinfuscatellus)
and top borer (Scirpophaga excerptalis) were
responsible for heavy damage of crop and ultimately
the yield losses to the tune of 20-30%. Recently a new
emerging disease of sugarcane known as Pokkahboeng
was also noticed in many fields of sugarcane. Farmers
of the village were helpless in managing the pests and
were dependent on local pesticide dealers whose major
intension was to make profit by providing substandard
quality of pesticides without giving any recommended
advisory. This also led to the heavy application of
pesticides by the farmers with lower degree of pest
control.

Plate 80: Training for application of INPM Technology
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Keeping above problems in view and need of
sustainable pest management I[CAR-IIFSR under the
leadership of Dr. B.K. Sharma, Pr. Scientist planned
to incorporate integrated nutrient and pest management
(INPM) package in ratoon and plant crop of sugarcane
in an area of about 60 ha along with need based
advisory to the farmers under On-farm Integrated
Farming Systems Management programme.
Recommended doses of NPK (150, 60, 60 kg/ha)
and other nutrients i.e. sulphur (25 kg ha'), zinc
sulphate (25 kg ha') and ferrous sulphate (8 kg ha™')
were applied in the plant crop and 25% higher doses
of these fertilizers in case of ratoon crop. For managing
early shoot borer, a basal application of carbofuran
3% CG was done. For controlling top borer and other
borers in advance stage of crop four releases of
Trichogramma chilonis (@75000 parasitized eggs/
ha) were made during end of July, Ist and IInd fortnight
of August and mid-September. The affected field with
pokkahboeng disease was sprayed with 1%
carbendazim. Observations on the incidence of insect-
pests and diseases and yield of sugarcane were
recorded at end of the season. Views of farmers were
also taken on the visible results of the interventions.
There was tremendous increase in the yield of
sugarcane due to application of integrated nutrient and

pest management technology. On an average, yield of
plant crop increased to 90 t ha! from 70 tha™! (28.57%).
The impact of technology was much more visible in
case of ratoon crop (37.5% increases in yield) where
itreaches to 1100 g/ha in INPM fields when compared
to 800 g/ha in non-INPM fields. In plant crop, average
cane length and weight recorded were 272cm and 1.52
kg in INPM fields against 233 cm and 1.18 kg in non-
INPM fields. Likewise in ratoon crop, average cane
length and weight recorded were 305 cm and 1.84 kg
in INPM fields against 285 cm and 1.61 kg in non-
INPM fields. On an average, the net benefit of Rs.
50000 to Rs. 80000/ha was recorded with additional
Rs. 4000-5000/ha expenditure on INPM package. The
green top weight was also increased in the INPM fields
which assures green fodder supply to animals. There
was 50 to 100% decrease in the attack of different
borers and pokkahboengdisease in sugarcane crop
with INPM package. Farmers of the village are very
much impressed with the INPM technology in
sugarcane and it has also changed the mindset of farmers
for adopting the technology. The success of the INPM
technology in Kailawara village conveys the message
that, there is scope for increasing the productivity of
sugarcane in a sustainable way in the region to the tune
of 25-35%.

Plate 81: Release of Trichocards in Sugarcane
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Plate 82: Demonstration of Trichocard Preparation
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FARMER’S FIRST

Plate 83: Kisan Gosthi on PoP’s of Rabi crops at Village —
Soanta, Muzzafarnagar

Plate 85: Animal health camp organized at Village — Plate 86: Exposure visit of farmers to Krishi Unnati Mela
Bhangela, Muzzafarnagar at IARI, New Delhi

Plate 87: Small farm tools for drudgery reduction in Plate 88: Demonstration on vegetable transplanting using
women farmers small farm implements for drudgery reduction

ICAR-Indian Institute of Farming Systems Research 119
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DISTINGUISHED VISITORS

1. Shri Chhabilendra Roul, Additional Secy. (DARE) & Secy. (ICAR), New Delhi and Dr. A. K. Singh, DDG
(Agric. Extension), [CAR, New Delhi visited I[IFSR on 20.12.2016

Plate 89: Shri Chhabilendra Roul and Dr. A. K. Singh Plate 90: Shri Chhabilendra Roul and Dr. A. K. Singh
visiting IIFSR Research Farm observing experiments and interacting with Scientists
on ITFSR Research Farm

2. Shri Suresh Chandel, Member, Governing body, ICAR and Ex. M.P. visited ICAR-IIFSR from 20-21
September, 2016

g D . - o .
Plate 91: Plantation of fruit plant byShri Suresh Chandel Plate 92: ADG (AAF&CC), NRM, ICAR New Delhi
at ITFSR Research Farm monitoring field experiments of ICAR-IIFSR
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Ravisankar N. 2016. Organic and towards organic

agriculture in India for safe and secured food,
Fourth International Agronomy Congress on
Agronomy for Sustainable Management of
Natural Resources, Environment and livelihood
Security to Achieve Zero Hunger Challenge, 22-
26 November 2016, Indian Society of
Agronomy, New Delhi, Extended Summaries,
Vol-III pp:29-32.

Shamim M, Ravisankar N, Panwar AS, Garg B,

Mandal VP and Kumar Manoj. 2016.
Identification of alternate efficient farming systems
through characterization of existing systems using
spatial and ancillary data. Abstract Book,
International Conference on Climate Change
Adaptation and Biodiversity: Ecological
Sustainability and Resource Management for
Livelihood Security (ASA: ICCB-2016): 214- 125.

Singh Harbir, Subash N, Paudel G, Singh B, Meena

MS, Singh S, Valdivia R and Baigorria G. 2016.
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Developing Representative Agricultural Pathways:
Experiences and Learning across four sites in
India. Online abstract and presentations of
AgMIP6 Global Workshop “Seeking Sustainable
Agricultural Solutions” held during 28- 30th June,
2016 at Le Corum, Montepellier, France.

Singh Prem, Tomar OK, Kumar Vipin and Shamim

M. 2016. Identification of bio-intensive
complimentary cropping systems for higher
productivity, profitability and efficient resource
use, Fourth International Agronomy Congress on
Agronomy for Sustainable Management of
Natural Resources, Environment and livelihood
Security to Achieve Zero Hunger Challenge, 22-
26 November 2016, Indian Society of
Agronomy, New Delhi, Extended Summaries,
Vol-1 pp: 204-205.

Singh RK, Dhar S, Dass A, Kumar A and Kumar B.

Performance of wheat genotypes under system
of wheat intensification. 4th International
Agronomy Congress, Nov. 22-26, 2016, New
Delhi, India Extended Summaries Vol. 2 1347-
1348.

Subash N, Boote KJ, Paulton PL, Singh B, Porter C,

McDermid SP, Singh H and Baigorria GA.
CTWN — Carbon-TemperatureWater-Nitrogen
responses of DSSAT and APSIM models in
relation to crop management and initial soil
conditions in wheat. Poster presented in AgMIP6
Global Workshop “Seeking Sustainable
Agricultural Solutions” held during 28-30th June,
2016 at Le Corum, Montepellier, France.

Subash N, Dutta D. Panwar AS, Arya MPS,

Chaudhary VP, Kumar Sanjeev, Gangwar Shika,
Singh Shweta, and Koshal AK. Adaptation and
mitigation potential through cropping system/
farming system approach - Research
Achievements at IIFSR, Modipuram. Poster
displayed in 5th NICRA annual workshop held
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at NASC, New Delhi during 9-10th December,
2016

Subash N, Singh H, Panwar AS, Singh SV, Meena

MS, Singh B, Paudel GP, Geethalekshmi V,
Paramasivam P, Lakshmanan A, Nedumaran S,
Kadiyala DM, Reddy SS, Valdivia RO, Antle JM,
Sullivan A, Bartels WL, Mutter C, McDermid
SP, Rosenzweig C, Jones JW. Developing
National Representative Agricultural Pathways
(RAPs) —Reflections, lessons and outcomes from
high level stakeholder consultations in India.
Online abstract and presentations of AgMIP6
Global Workshop “Seeking Sustainable
Agricultural Solutions’ held during 28-30th June,
2016 at Le Corum, Montepellier, France.

Subash N, Singh H, Ruane AC, McDermid S and

Baigorria GA.Uncertainty of GCM projections
under different Representative Concentration
Pathways (RCPs) at different temporal and spatial
scales —Reflections from 4 sites in Indo-Gangetic
Plains of India. Poster presented in AgMIP6
Global Workshop “Seeking Sustainable
Agricultural Solutions” held during 28-30th June,
2016 at Le Corum, Montepellier, France.

Subash N, Singh Harbir, Panwar AS, MoharMeena

S, Singh SV, Singh B, Paudel GP, Baigoria G,
Ruane Al, McDermid Sonali, Boote Ken, Paulton
Perry, Porter Cheryl, Valdivia Roberto O,
Rozenweiz Cynthia, Jones James W and John
Antle M. Uncertainties in Integrated Climate
Change Impact Assessments by Sub-setting
GCMs Based on Annual as well as Crop Growing
Period under Rice Based Farming System of
Indo-Gangetic Plains of India. Abstracts of AGU
fall meeting held during 12-16th December, 2016
at SFA, USA.

Subash N, Singh Shweta, Dutta D, Panwar AS and

Koshal AK. Methane and nitrous oxide emissions
from rice fields in north western plain zone of Uttar
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Pradesh. Poster (P23) displayed in Symposium
I. Climate Smart Agronomy of 4th International
Agronomy Congress “Agronomy for Sustainable
Management of Natural Resources, Environment,
Energy and Livelihood Security to Achieve Zero
hunger challenge” held during 22- 26th November,
2016 at IARI, New Delhi.

Subash N, Yadav RS, Kumar Vinod, Meena LR, Singh
Sweta, Panwar AS, Vijayabaskaran S, Dashora
LN and Punia Piyush. GHG emission from s mall
and marginal farms of Dharmapuri, Krishnagiri and
Udaipur districts — An estimation study. Poster
(P17) displayed in Symposium I. Climate Smart
Agronomy of 4th International Agronomy
Congress “Agronomy for Sustainable
Management of Natural Resources, Environment,
Energy and Livelihood Security to Achieve Zero
hunger challenge” held during 22-26th
November, 2016 at IARI, New Delhi.

Verma N, Mishra D, Kumar S, Brahmadutt and Panwar
AS.2017. Gendered Nutritional and diet diversity
status in the farm households of Western Plain
zone of Uttar Pradesh. 8th National Extenson
Education Congress on Nutrition-Sensitive
Agriculture:Changing role of Extension, [CAR-
NAARM, Hyderabad: 19.

Verma RK, Shivay YS, Kumar D and Ghasal PC. 2016.
Effect of cropping systems and nutrient sources
on system productivity and system economics of
direct seeded basmati rice based cropping system.
4th International Agronomy Congress, New Delhi
22-26 November, 2016. Extended summaries
Vol. 3: 168-169.

Extension folders/Leaflets

Kashyap P, Kumar Anil and Panwar, AS 2016. quTd
P A Wl | YugantarPrakashan Pvt. Ltd.,
New Delhi.
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Kashyap P, Prusty, AK and Panwar, AS 2016. feotaf
P I URT SIS | Published by Director,
ICAR-IIFSR, Modipuram.

Kumar S, Singh Prem, Subash N and Ghasal PC. 2016.
Smart Krishi. ICAR- Indian Institute of Farming
Systems Research Institute, Modipuram Meerut
(U.P)

Prusty AK, Kashyap P and Panwar AS. 2016. EE@
YuITell H qAfad 79ell $carad | Published
by Director, [CAR-IIFSR, Modipuram.

Books

Kumar A, P. Kashyap, C. Bhanu, S. Kumar and A.S.
Panwar. 2016. Modern Techniques of Farm
Management.ICAR- Indian Institute of Farming
Systems Research, Modipuram, Meerut. p-222.

Nath Amit, S. Mangaraj, T.K. Goswami and J. Chauhan
2016. Post harvest management and production
of important horticultural crops. Scientific
Publishers (India), Jodhpur, India. ISBN: 978-
81-7233-948-7. pp. 1-436.

Padmarani S, PM. Shanmugam, E. Somasundaram,
N. Asokaraja and N. Ravisankar. 2016.
Malaipradesa Velanmaiketra Seeriya Sagupadi
Thozhilnutpankal (Tamil), Tamil Nadu Agricultural
University, Coimbatore, Tamil Nadu p.195.

Ravisankar N, J.P. Singh, M.P.S. Arya, Prem Singh,
Mohammad Shamim, Raghuveer Singh, D.
Tripathi, Brij Mohan and Avinash Kansal. 2015.
Annual Report 2014-15, AICRP on Integrated
Farming Systems, ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut p.258

Ravisankar N, Vipin Kumar, M. Shamim and Debashis
Dutta. 2015. Annual Report 2014-15, Network
Project on Organic Farming, ICAR-Indian
Institute of Farming Systems Research,
Modipuram, Meerut p.150
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Singh J P, N. Ravisankar, A.K. Prusty, A.K. Sikka
and B. Gangwar. 2016. Region specific
synthesized integrated farming system models for
improved production, profitability and nutrition,
ICAR-AICRP on Integrated Farming Systems,
ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut p.88.

Book chapters/Conference papers/ Chapters in
Compendium

Bhanu C. 2016. Effect and Remedies of Global
Warming. In: Proc. of UGC Sponsored National
Seminar on Innovative Approaches for
Sustainable Agriculture, Livelihood and
Environmental Security (Eds. Rajbir Singh and J.P.
Singh). Victorious Pub. India, Delhi. pp: 24- 38.

Bhanu C. 2016. Handling and Use of Plant Protection
Equipments and Pesticides. In: Modern
Techniques of Farm Management (Eds. Anil
Kumar; Poonam Kashyap; Chandra Bhanu;
Sanjeev Kumar and A.S. Panwar). I[CAR- Indian
Institute of Farming Systems Research,
Modipuram, Meerut.pp: 193-200.

Bhanu C. 2016. Principles and Procedures of Plant
Protection. In: Modern Techniques of Farm
Management (Eds. Anil Kumar; Poonam
Kashyap; Chandra Bhanu; Sanjeev Kumar and
A.S. Panwar). ICAR- Indian Institute of Farming
Systems Research, Modipuram, Meerut.pp: 59-
78.

Bhanu C. 2017. Pest, Disease Identification and
Management in Organic Crop Production. In:
Organic Farming Crop Production Guide,
Network Project on Organic Farming (Eds.
Ravisankar, N., A.S. Panwar, Kamta Prasad,
Vipin Kumar and S. Bhaskar), ICAR-Indian
Institute of Farming Systems Research,
Modipuram, Meerut-250 110, Uttar Pradesh,
India. pp. 51-93.
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Choudhary M, Prakash Chand Ghasal, Sandeep
Kumar, R.P. Yadav, Sher Singh, Vijay Singh
Meena, and Jaideep Kumar Bisht. 2016.
Conservation Agriculture and Climate Change: An
Overview. Conservation Agriculture (Eds. J.K.
Bishtetal.). Springer Science + Business Media
Singapore, Pp. 1-37.

Kashyap P, Dushyant Mishra, V. S. Meena., Sunil
Kumar and A. Kansal. 2017. Organic Vegetables.
In: Towards Organic Agriculture. Eds: B.
Gangwar and N.K. Jat Today & Tomorrow’s
Printers and Publishers, New Delhi, pp 257-279.

Kashyap P. 2017.Theory and Practice of Orchard
Management. In: Modern Techniques of Farm
management. Eds: Anil Kumar, Poonam Kashyap,
Chandra Bhanu, Sanjeev Kumar and A.S.
Panwar. YugantarPrakashan Pvt. Ltd, New Delhi.
ISBN No. 978-81-928993-2-9.pp 41-58.

Nath A and D. Dutta. 2017. Post Harvest Management
and Quality of Organic Produce. Published In:
Towards Organic Agriculture”, Edited by B.
Gangwar and N.K. Jat, Published by Today &
Tomorrow’s Printers and Publishers, New Delhi
- 110 002, India, pp. 391- 419.

Nath A. 2017. Longan (Dimocarpus longan Lour.),
Published In “Underutilized Fruit Crops:
Importance and Cultivation”, Part-I, Edited by
S.N. Ghosh, Akath Singh and Anirudh Thakur,
Published by Jaya Publishing House, Delhi -
110095 (INDIA), pp. 715-748.

Prusty AK and Poonam Kashyap. 2016. Organic
Aquaculture. In: Towards Organic Agriculture.
Eds: B. Gangwar and N.K. Jat Today &
Tomorrow’s Printers and Publishers, New Delhi,
pp 485-500.

Prusty AK. 2017. Optimization of resource use and
income generation in integrated farming systems.
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In: Modern techniques of farm management.
Edited by Anil Kumar, P. Kashyap &A. S.
Panwar (Yugantar Publications Pvt. Ltd., N.
Delhi), ISBN: 978-81-928993-2-9, pp. 135-
142.

Punia Pand A K. Prusty. 2017. Fish pond management.
In: Modern techniques of farm management.
Edited by Anil Kumar, P. Kashyap & A. S.
Panwar (Yugantar Publications Pvt. Ltd., N.
Delhi), ISBN: 978-81-928993-2-9, pp. 113-
124.

Srivastava AK, Poonam Kashyap, V.S. Meena,
NishaVerma and S.P. Singh. 2016. Sapota
(Manilkara achras (Mill.) In: Underutilised fruit
crops: Importance and cultivation. Part-ILEds: S.
N. Ghosh, Akath Singh and Anirudh Thakur. Jaya
Publication House. Volume 2.pp 1159-1194.

Verma N, J.P. Singh, Dushyant Mishra, Amit Nath,
Poonam Kashyap and DebashisDutta. 2016.
Indian barberry (Berberis aristata D.C).
Published In “Underutilized Fruit Crops:
Importance and Cultivation”, Part-I, Edited by
S.N. Ghosh, Akath Singh and Anirudh Thakur,
Published by Jaya Publishing House, Delhi -
110095 (INDIA), pp. 143-154.

Verma N, Poonam Kashyap, Dushyant Mishra,
Debashis Dutta and Amit Nath. 2016. Burans
(Rhododendron arboretum Smith) In
:Underutilized Fruit Crops: Importance and
Cultivation”, Part-1, Edited by S.N. Ghosh, Akath
Singh and Anirudh Thakur, Published by Jaya
Publishing House, Delhi - 110095 (INDIA), pp.
253-276.

Verma N. 2016. Gender Sensitive Farm Tools. In:
Modern Techniques of Farm Management (Eds.
Anil Kumar; Poonam Kashyap; Chandra Bhanu;
Sanjeev Kumar and A.S. Panwar). I[CAR- Indian
Institute of Farming Systems Research,
Modipuram, Meerut.pp: 80-86.
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ON-GOING RESEARCH PROJECTS

Institute Projects
S. Project Titleand Code PI CoPI’s Duration Code
No.
1. Development of cost effective Dr.J.P.Singh  Dr. Dusyant Mishra 20102017 NRMAPDFSRSIL201100200120
and sustainable Integrated Dr. A. K. Prusty
Farming System Models for Dr. S. Malik
livelihood improvement of
small farm holders.
2. On-Farm value addition for Dr. AmitNath Dr. M. P. Singh 2013-2018 NRMAPDFSRSIL201400100135
livelihood improvement of small Dr. D. Dutta
farm households in Western Plain Dr. R.P. Mishra
Zone of Uttar Pradesh Dr. Poonam Kashyap
Dr. Nisha Verma
3. Evaluation of fodder based cropping Dr.L.R.Meena Dr.R.S. Yadav 2015-18  NRMAPDFSRSIL201500600153
system for sustained production and Dr. Sanjeev Kumar
livelihood improvement of marginal Dr. Lalit K. Meena
farmers Convert in full project in
28" RC
4. Development of fruit crop based Dr. Dushyant  Dr. J.P. Singh 20142024 NRMAPDFSRSIL201400600140
high density farming systems for Mishra Dr. Amit Nath
higher productivity and profitability Dr. Chandra
under small farm conditions Bhanu
Dr.L.K. Meena
5. Development of fish based Dr. A. K. Prusty Dr.J.P. Singh 20152020 NRMAPDFSRSIL201501300160
farming system model for Dr. S. Malik
marginal farmers Dr. Amit Nath
Dr. P. Kashyap
Dr. Peyush Punia
Dr. M. Shamim
6. Development of web based M. Vipin 20152017 NRMAPDFSRSIL201500500152
integrated information system Kumar
for Indian farming systems Choudhary
research
7. Comparative study of role of Dr. Nisha Verma Dr. M.P.S. Arya 20132016 ~ RMAPDFSRSIL201400400138
women in predominant farming Dr. M.P. Singh
systems of Western plain zone of Dr. Poonam Kashyap
UP and Hill zone of Uttarakhand Dr. Amit Nath
8. Assessment of climate change Dr. N. Subash  Dr. M. Shamim 20132016 NRMAPDFSRSIL201300300132
impact on integrated Farming Dr. J.P. Singh
Systems through Modelling Dr. A K. Prusty
Dr. S. Malik
9. Studies on Persistence of Dr. Debashish  Dr. Prem Singh 20132018 NRMAPDFSRSIL201400200136
Pesticides Residues in the Dutta Dr. Amit Nath
agricultural produce of Dr. D. Mishra
intensively cultivated farming Dr. Nisha Verma
situations in peri—urban areas
of Western Plain Zone of
Uttar Pradesh
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S. Project Title and Code PI CoPI’s Duration Code
No.
10. Evaluation of sugarcane — wheat Dr.Devendra  Dr. Sanjeev Kumar 20015-2017 NRMAPDFSRSIL201500400151
varieties under sugarcane-ratoon- Kumar Mr. Lalit K. Meena
wheat cropping system under Mr. Amrit Lal Meena
organic and inorganic conditions
11. Development of Year round Dr.Chandra  Dr.J.P. Singh 20132016 NRMAPDFSRSIL201300500134
production module of mushroom Bhanu Dr. Amit Nath
for small and marginal farmers
12. Estimation of greenhouse gas Dr. N. Subash  Dr. J.P. Singh 20142017 NRMAPDFSRSIL201400900143
emission from IFS modules and Dr.L.R. Meena
models under AICRP-IFS Dr. Vinod Kumar
Dr. Dushyant Mishra
13. Effect of RCT and Potassium Dr. Sanjeev Dr.L.K.Meena 20152020 NRMAPDFSRSIL201501400161
application on soil health, Kumar Dr.Vinod Kumar
productivity and quality of Dr. V.P. Choudhary
produce in Integrated Farming Dr. A.L. Meena
system Dr.L.R.Meena
14. System based proven technologies Dr. M.P.Singh Dr. Prem Singh 2014-2018 NRMAPDFSRSIL201400500139
in farming system perspective under Dr.R.P. Mishra
demonstration in Technology park
15. On-farmvalidation of ICAR-IIFSR ~ Dr. M.P.Singh Dr. Sanjeev Kumar 20152020 NRMAPDFSRSIL201501500162
developed IFS modules for marginal Dr. Vinod Kumar
and small farm house holds Dr. A K. Prusty
Dr. Poonam Kashyap
Dr. Chander Bhanu
Dr. Peyush Punia
16. Characterization and mapping of Dr. Harbir Dr.Vinod Kumar 20142016 NRMAPDFSRSIL201401000144
Farming Systems in India Singh Mr. Raghuveer Singh
Dr. NishaVerma
Dr. S. Malik
Dr.L.R. Meena
17. Diversification of existing farming Dr. Suresh Dr.Vinod Kumar 20142018 NRMAPDFSRSIL201400700141
systems through integration of Malik Dr. A K. Prusty
poultry for improving livelihood of
marginal and landless farmers
18. On-Farm Integrated Farming Dr. BK. Dr. Anil Kumar 2015-2018 NRMAPDFSRSIL201500800155
Systems Management Sharma Dr. Chandra Bhanu
Dr. D. Mishra
Dr. Prem Singh
19. Productivity and economic Dr. Poonam Dr. Harbir Singh 201122020  NRMAPDFSRSIL201100200121
evaluation of horticulture based Kashyap Dr.R.S. Yadav
farming systems
20. Weed utilization evaluation for Dr.T.Ram Dr. Prem Singh 20162017 NRMAPDFSRSIL201600500167
supplementary farming system Dr. V. P. Choudhary
productivity
21. Long term influence of Resource Dr.V.P. 20042016 NRMAPDFSRSIL200400100058
Conservation Technologies in Choudhary
Rice-Wheat system
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S. Project Title and Code PI CoPI’s Duration Code
No.
22. Development of suitable resource Dr.V.P. Dr. M .Shamim 20132017 NRMAPDFSRSIL201300400133
conservation modules to mitigate Choudhary Dr. Chandra Bhanu
the ill effects of climate change
Coordination Unit (CU)
20. AICRPonIFS : On-station Dr.A.S.Panwar Dr.J.P.Singh 20162020
Research (All India) (Project Dr. Prem Singh
Coordinator)  Dr. Harbir Singh
Dr. N. Dr. R.P. Mishra
Ravisankar Dr. Debashis Dutta
PF(CU) Dr. N. Subash
Dr. M. Shamim
21. AICRPonIFS: On-farm Dr. N. Dr. Raghuveer 20172020
Research (All India) Ravisankar Singh
Dr. Amit Kumar
22. NPOF (All India) Dr. N. Dr.M. Shamim 2016-2020
Ravisankar Dr. R.P. Mishra
(National PI)
Externally Funded Projects
S. Project Titleand Code PI CoPI’s Duration Code
No.
1. Network Project on Organic Farming Dr. R PMishra Dr. Chandra Bhanu 20052017 NRMAPDFSRCOL200500100064
(NPOF).Modipuram Centre w.e.f.31/08/2016 Dr. Amit Nath
Dr. Debashis Dutta
Dr. P.C. Ghasal
Dr. A.L.Meena
2. AICRP on Integrated Farming Dr.J.P.Singh  Dr. D. Mishra 20102017 NRMAPDFSRCOL201000700113
Systems (On-station, Modipuram) Dr. S. Malik
Dr. Chandrabhanu
3. AICRP on Integrated Farming Dr.L.R. Meena 20142017 NRMAPDFSRSIP201401300147
Systems (OFR- Modipuram)
4. On-farm precision nutrient prescr- Dr.R. P. Mishra 20142016 NRMAPDFSRSOL201401100145
iption under pre-dominant cereal-
cereal cropping system using
Nutrient Expert ®. [PNI Project
5. Adaptation and mitigationpotential ~ Dr. N. Subhash Dr. M.P.S.Arya 20112017 NRMAPDFSRSOL201100500124
throughconservation agriculture Dr. V. P. Choudhary
andIFS modules (NICRA). Dr. Debashis Dutta
Dr. Sanjeev Kumar
Dr. P.C. Ghasal
6. Integrated spatial farming systems  Dr. N.Ravi- Dr. M. Shamim 20132016 NRMAPDFSRCOP201300200131
analysis techniques with remote sankar
sensing and ancillary data (INFARM)
7. Integrated organic farming systems  Dr. N Ravisankar 20142016 NRMAPDFSRSCL201401200146
project (consultancy mode with UCOB)
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S. Project Title and Code PI CoPI’s Duration Code
No.
8. Agri-CRP projecton Conservation ~ Dr.M.P.S. Dr.A.L.Meena 20152017 NRMAPDFSRSOP201500100148
Agriculture Arya Dr. Sanjeev Kumar

9. Efficient ground water management  Dr. Prem Singh Dr. V.P. Choudhary 2015-2017 NRMAPDFSRSOP201500200149
for enhancing adaptive capacity to Dr. N. Subash
climate change in sugarcane farming
system

10. Integrated farming system research ~ Dr. Dushyant Dr. Nisha Verma 20152018 NRMAPDFSRSIL201400600140
for improvement of nutrition and Mishra Dr. Sanjeev Kumar
livelihood of farm women under
different agro ecosystem

11. Development of Package of Dr.V.P. Dr. Nisha Verma 2016-18  NRMAPDFSRSOL201600100163
Machineries for complete Mechan- ~ Choudhary
ization of small land holders under
different farming systems situations
(Extramural)

12. Soil quality assessment and Dr.D.Dutta  Dr.T.Ram May2016-18 NRMAPDFSRSOL201600200164
developing indices for major soil
and production regions of India

15. Ensuring food and nutritional security ~ Dr. A.S. Panwar Dr. M.P. Singh 2016 NRMAPDFSRSOL201600400166
through Integrated Farming System Dr. S. Malik 2018
in Western Uttar Pradesh (Farmer's Dr. Poonam
First) Kashyap
Dr.A.K. Prusty
Dr. M. Shamim
Mr. Sunil Kumar
Dr. Nisha Verma
Foreign Aided Projects
S. Project Titleand Code PI CoPI'’s Duration Code
No.
1. Global Yield Gap and Water Dr. N. Subash 2013-16 NRMAPDFSRCOP201300100130
Productivity
2. Strengthening Simulation Approac-  Dr. N. Subash  Harbir Singh 20152017 NRMAPDFSRSOP201500300150

hes for Understanding, Projecting
and Managing Climate Risks in
Stress-prone Environments Across
the Central and Eastern Indo

Gangetic Basin.(Phase IT)
3. Developing and defining climate Dr.A.K. Prusty Dr. PC. Ghasal 2016 NRMAPDFSRSOP201600300165
smart agriculture practices portfolios Dr. Vipin Kumar 2018

in South Asia
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DETAILS OF PERSONNEL (AS ON 31.03.2017)

Name of the Institute : ICAR-Indian Institute of Farming Systems Research,
Modipuram, Meerut-250 110

Name of the Director : Dr. A. S. Panwar
A. Scientific Staff

S. No. Name of the Scientist Designation Discipline
Principal Scientist

1 Dr. M.P. Singh Pr. Scientist Agric. Extension

2 Dr. Vinod Kumar Pr. Scientist Animal Nutrition

3 Dr. Prem Singh Pr. Scientist Agronomy

4 Dr. Peyush Punia Pr. Scientist Fisheries Resource Management

5 Dr. Anil Kumar Pr. Scientist Agric. Extension

6 Dr.L.R. Meena Pr. Scientist Agronomy

7 Dr. Harbir Singh Pr. Scientist Agric. Economics

8 Dr. N. Ravisankar Pr. Scientist Agronomy

9 Dr. S.P. Singh Pr. Scientist Agric. Economics

10 Dr. Suresh Malik Pr. Scientist Poultry Science

11 Dr. Amit Nath Pr. Scientist Food Technology

12 Dr. R. P. Mishra Pr. Scientist Agronomy

13 Dr. N. Subash Pr. Scientist Agric. Meteorology
Senior Scientist

15 Dr. V.P. Chaudhary Sr. Scientist FMP

16 Dr. Dushyant Mishra Sr. Scientist Fruit Science

17 Dr. Debasish Dutta Sr. Scientist Agric. Chemicals

18 Dr. Devendra Kumar Sr. Scientist Plant Breeding

19 Dr. T.Ram Sr. Scientist Agronomy
Scientist

20 Shri Vipin Kumar Chaudhary Scientist Computer Application

21 Dr. Chandra Bhanu Scientist Plant Pathology

2 Dr. Poonam Kashyap Scientist Fruit Sceince

23 Dr. A. K. Prusty Scientist Aquaculture

24 Dr. Sanjeev Kumar Kochewad Scientist LPM

134 ICAR-Indian Institute of Farming Systems Research



Wee

ANNUALREPORT 2016-17 "g/

3
ICAR

S. No. Name of the Scientist Designation Discipline

25 Dr. M. Shamim Scientist Agric. Meteorology
26 Shri Sunil Kumar Scientist Agric. Economics
2] Dr. Sanjeev Kumar Scientist Agronomy

28 Dr. Nisha Verma Scientist Home Science

29 Shri Raghuveer Singh* Scientist Agronomy

30 Dr. Lalit Krishan Meena Scientist Plant Physiology

31 Shri Amrit lal Meena* Scientist Soil Science

32 Dr. P.C. Ghasal Scientist Agronomy

33 Dr. Amit Kumar Scientist Agronomy

* On study leave

B. Technical Staff

S. No. Name of the Officers Designation
1 Shri Yogendra Singh CTO

2 Shri D. Tripathi CTO

3 Shri Krishan Pal CTO

4 Shri Vipin Kumar CTO

5 Shri K. V. Anand ACTO

6 Shri Brij Mohan ACTO

7 Shri Om Kumar Tomar ACTO

8 Shri Naval Singh ACTO

9 Shri P. P. Mishra ACTO

10 Shri S. P. Singh ACTO

11 Shri S. K. Duhoon STO

12 Shri R. B. Tewari STO

13 Shri Vinod Kumar STO

14 Shri D. P. Singh STO

15 Shri A. P. Dwivedi TO

16 Shri D. K. Pandey TO

17 Shri Krishan Kumar TO

18 Shri Uma Shankar Pandey STA

19 Shri Ashok Kumar STA

20 Smt. Anju Verma Sr. Technician
21 Shri Raj Kumar Meena Sr. Technician
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C. Administrative staff

S. No. Name of the Officers Designation

1 Shri Ravinder Singh Senior Admn. Officer
2 Shri T. C. Sharma Finance& Accounts Officer
3 Shri Surya Kant P. S. to Director

4 Shri Attar Singh PA.

5 Shri Rai Bahadur PA.

6 Smt. Jailata Sharma PA.

7 Smt. Alka Jain Assistant

8 Shri Sanjay Kumar Gupta Assistant

9 Shri S. K. Bansal P.A.

10 Shri Rajesh Kumar P.A.

11 Shri Brij Beer singh P.A.

12 Smt. Sheela Devi Assistant

13 Shri Jata Kant Assistant

14 Shri Ravi Kant UD.C.

15 Shir Prem Singh UD.C.

16 Sh. Rajender Kumar LD.C.

17 Sh. Permanand LD.C.

D. Supporting Staff

S. No. Name of the Officers Designation
1 Shri Anand Singh SSS
2 Shri Prem Kumar SSS
3 Shri Rakesh Kumar SSS
4 Shri Kripa Shankar Pandey SSS
5 Shri Ayodhya Prasad Dubey SSS
6 Shri Prem Singh SSS
7 Shri Mahavir Singh SSS
8 Shri Siddh Kumar SSS
9 Shri Harshnath Singh SSS
10 Shri Sada Ram SSS
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