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PREFACE

Farming system approach works with two inter-related thrusts. One isto develop and
understanding of the household and environment together with identification and second is
the testing of potential solutions of constraints being faced by the farming community. To
achievethe above objectives, the PDFSR was upgraded to full-fledged institute and renamed
as ICAR-Indian Institute of Farming Systems Research (IIFSR), Modipuram during
November 2014. Theinstituteis mandated to find out practical aspects of livelihood options
through the devel opment of on and off farm farming system modules. ICAR-11FSR besides
running institutional research activitiesat its headquarters at M odi puram with four divisions
and coordinating one AICRP on Integrated Farming Systemswith 25 main, 12 sub, 32 on-
farm and 6 voluntary centres and Network Project on Organic Farming with 20 centresin
16 statesare also anintegral part of the institute in addressing variousissues of agriculture.

L ooking in to the present and future need, cropping system based institute research projects were re-oriented
to farming systems and as a result, various farming systems modules and models are being established. The
institute strengthened the farmer participatory research programmes including farming systems characterization
at national level which resulted in near to completion of characterizationin Jammu, Kerala, Tamil Nadu and West
Bengal. Region and resource specific Integrated Farming System models evaluated at various locations provide
scopeto improve the farmer’sincome by 2 to 3 times besides better household level food and nutritional supply.
Similarly, theintegrated organic farming system models evaluated at Umiam (M eghal aya) and Coimbatore (Tamil
Nadu) indicates that up to 90 % requirement of seeds, nutrients, bio-pesticides can be met within the farm which
in-turn enhances the sustainability of organic farming and reduces the cost of production.

During theyear, theinstitute al so organized many training programmes, farmer field schools, 88 demonstrations
on farming systems involving oilseeds, group meeting of AICRP on IFS and NPOF. Technical programme of
AICRP on IFS was re-oriented to farming systems through a specially organized Technical programme review
workshop during May 2015. ICAR-DA C workshop on Organic Farming: Concerns on crop productivity and soil
health was organized during January 2016 through which ICAR-I1FSR policy for promotion of organic farmingin
Indiawas finalized. The events such as International year of soilswere celebrated by distributing the soil health
card to farmers in Mandora village in Meerut district. Hon'ble Minister of State for Agriculture and Farmers
Welfare Dr Sanjeev Kumar Balyanji along with Member of Parliaments and Dr S. Ayyappan, Former Secretary,
DARE and Director General, ICAR visited theinstitute and reviewed the achievements. Four important publications
namely, Long term INM in cereal based cropping systems, Farming Systems Research: Success stories (Series
1), Region specific synthesized Integrated Farming System Models for improved production, profitability and
nutrition and Farmers Perception on Climate Change and I FS as adaptation measure towards changing climate
were brought out during the year. The Vision 2050 of the institute was al so published.

Institute Management Committee (IMC) and Research Advisory Committee (RAC) meeting were organized
timely and | am thankful to both the committeesfor providing the valuabl e suggestions. | express my gratitude to
Dr. S. Ayyappan, Former Secretary, DARE and Director General, ICAR, New Delhi and Dr. A. K. Sikka, Former
Deputy Director General (NRM), ICAR, New Delhi for their constant gui dance, encouragement and support. My
appreciation is also due to Dr. B. Mohan Kumar, Former ADG (AAF/CC), ICAR, New Delhi and to other staff
members of NRM division for cooperation and support. | am also highly thankful to Dr. Trilochan Mohapatra,
Secretary, DARE and Director General, ICAR, New Delhi and Dr. K. Alagusundaram, Acting Deputy
Director General (NRM), ICAR, New Delhi for their encouragement and support. My appreciationisalso dueto
Dr. S. Bhaskar, ADG (AAF&CC), ICAR, New Delhi. The help of the PME Cell and Editorial Committee in

compiling and timely publication of thereportishighly appreciated. %

(A SPanwar)
Director
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EXECUTIVE SUMMARY

1. Nameand addressof thelngtitute ICAR- Indian Ingtitute of Farming Systems Research, Modipuram, Meerut-250110,
Uttar Pradesh, India
2. Budget (2015-16)
a Ingtitute (z inLakhs)
Plan Non Plan
Provision Expenditure Govt. Allocation Total Bxp. Exp. Out Total
Grant internal + Allocation of of expenditure
additional (col. 3+4) Govt. revenue (cal. 6+7)
amount Grant generation
provided by
Hars out of
Council shares
1 2 3 4 5 6 7 8
160.0 15867 10620 108.25 117025 1039.73 105.06 1144.79
b) External sources(z inLakhs)
Source Budget Expenditure
Pension and other retirement benefits 1050 10164
Personal loan and advances 300 285
Externally funded projects - -
Tota 1080 104.49
¢) Revenuegenerated (z inLakhs) during 2014-15
Source Amount
Farm Produce 34.07
Saleof fish, milk and livestock 038
Sale of Publication 000
Licensefee/ water charges 433
Cost of tender form -
Servicerender -
Training -
Miscellaneous 425
Interest on loan and advances 210
Interest on TDR 933
Others (Royalty and Inst. Charges) -
Tota 5451
ANNUAL REPORT 2015-16 1



Saff position (as on 31.03.2016)

Category Sanction Position Vacant
Scientific

Director oL (018 -
Principal Scientist o7 (03] (018
Senior Scientist 12 (0°] 07}
Scientist 19 16 3
Tota 0 3 08
Technical Saff

Category-I11 (T-6, 7/8) 2 2 -
Category-I1 (T-3, T-4 & T-5) 18 18+1# -
Category-1 (T-1& T-2) 3+1 3 -
Tota 23 2

Administrative Saff

Sr. Administrative Officer oL 0oL -
F&AO o1 01 -
AAO o1 - o1
Assistant 07} 07} -
ubcC 2 (024 -
PS 01 oL -
PA 02 03* -
Jr. Steno Gr 111 01 02** -
LDC 3 (0¢] -
Tota 16 17* &** o1
Supporting Saff 10 10 -
Temporary StatusCasual L abourers 15 15 -
TOTAL 57 55 02

# One post of overseer from CSSRI, Karnal had been transferred which are to be returned in future
* &** As per the revised cadre strength after re-structuring of the administrative cadre these are surplus the cadre and as per the direction of the

ICAR, they are to continue till further direction of the Council)
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"'3.1 New appointments/joining

Sl. Name Designation Dateof Joining From Remarks
No.
1 Dr. Peyush Punia Principal Scientist ~ 29.04.2015 ICAR-NBFGR, Transfer

Lucknow
2 Dr. AmritLal Meena Scientist 10.04.2015 - New A ppointment
3 Dr. Lait Krishan Meena Scientist 10.04.2015 - New A ppointment
4 Dr. Prakash Chand Ghasal ~ Scientist 12.10.2015 - New A ppointment

3.2 Promotion/transfer/superannuation

Sl. Name Designation Dateof Promotion/ Promotedto Remarks
No. Transfer
1 Shri D CMishra LDC 31.12.2015 ICAR-1I1SR Lucknow Transfer
2 Shri Rjender Singh SSS2 31-01-2016 - Superannuated
3 Shri Chet Ram FS(T-9) CTO 31-0-3-2016 - Superannuated
4. Research projects Numbers 5. Exploratory study Numbers
a) Institute based 25 a) Institute based 01
b) Externaly funded 17

6. Training programmeconducted
Level No. of Programmes
Nationd 15
International -

No. of participants
370

7. Manpower development 8.  Workshop organised

No. of persontrained at national level 10 Nationa
No. of persontrained atinternational level - I nternational

9. InfrastructureDevelopment
Procurement of generator
Farm office congtruction
Boundary wall construction
Creation of threshing floor
Congtruction of boundary wall of Director Residence

ANNUAL REPORT 2015-16
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?f_;;-'fl"o'.éal ient Resear ch Achievements

Theuse of farm products and byproducts, on-farm
recycling of al thefarmwastes, crop residues, cow
dung, multiple uses of resources and scientific
management of land, water and other farm resources
make farming more profitable and sustainable
through reduced cost and less use of external
resources.

Traditiona cropping system aongwith fodder and
mai ze+ pigeon pea-wheat and two livestock and
horti cultureunit provided maximum economic benefit
(Rs.241037 h''ay 1) for western plain zone of Uttar
Pradesh.

Thequditiesof bananachipswasobtained at dice
thickness (4-5 mm) with blanching timeof 5-6 min.

Wnder the year round forage production module,
Stylo-carrot-cowpeacrop module gave the highest
maizeequivalent yield (27.39t/halyear). However,
higher gross returns (Rs. 358000/halyear), net
returns(Rs. 253450/halyear) and benefit: cost ratio
(2.42) wasfetched under mai ze-pea-sorghum crop
module. Maximum nutrientsof phosphorus, zincand
iron were presented in dry matter of Clitoria
ternatea and minimuminwhest straw.

Four farming systems viz. crop + dairy, crop +
horticulture (mango) + dairy, crop + horticulture
(vegetables) + dairy and horticulture + crop + dairy
werefound to be predominant farming systemsin
western plain zone of Uttar Pradesh.

Thecharacterization surveysintwo digtrictsof Skar
(Rgjasthan) and Sirsa(Harayna) hasclearly brought
out thedominance of crop+dairy farming systems
being practiced by the sample households. The
resultspointstowardsthe potentid of diversfication
inthesetwo districtsto enhancefarmer’sincome
and employmen.

After seventeen yearsof rice-wheat cropping, the
yield of riceand whest declined under recommended
NPK fertilizer and no-NPK (control) treatment as
compared to theinitial yields. The magnitude of
declinevaried from 17 to 30%. On the other hand,
productivity of both the cropswasincreased over
theyearsindl thetreatments. Highest increase over
initial productivity wasnoted with organicfarming
treatment (39% in rice and 24% in wheat).
Application of NPK as per soil test crop response
had 14 and 2% increaseinyield of riceand wheat,
respectively. Substitution of 25% of recommended
NPK through FY M brought anincrease of 5.0%in
riceand 10% in wheat yield. Inclusion of fodder
legume (berseem and cowpea) asabreak crop in
place of riceand wheat, respectively in every third
rice-wheat cycle also had positive influence on
productivity andyield wasincreased tothetuneof 4
to 6%.

Mustard straw wasfound asapromising substrate
for oyster mushroom with higher yield of fruiting
bodiesand faster mycelia growth leading to early
spawn run completion and fruitbody initiation. This
substrate is very much fit to the year round
production module of mushroom.

Sixty farmers from Rasoolpur Jattan village of
Shahpur block and Kailawaravillage of Khatauli
block, Muzaffarnagar district were adopted under
the project “ On-farm Integrated Farming Systems
Management” during 2015-16. To narrow downthe
yield gapsbetweenfarmers' practiceandimproved
practiceinfield cropsand horticultural cropsinthe
villages, technological interventions based on
identified constraintswereintroduced through on-
farm trials, demonstrations and other extension
methods. It can be concluded that throughimproved
technological interventionsand extension methods,
different cropsyield can beincreased by 4 to 13
percent in the adopted villages.

ICAR-Indian Insitutute of Farming Systems Research



Except recommended NPK and recommended
NPK + micronutrient, all the other treatments
including farmers package recorded deficient
nutrientsand mineras(protein, P, K, ZnandMo) in
both grain and straw which in turn suggests that
essentidity of supplementation of minerasinhuman
and livestock diet.

LLand utilizationindex (L UI), biophysical index and
most beneficial farm enterprises index can be
developed from the spatial and ancillary datafor
characterization of exigtingfarming systemsin India

Net income after threeyears (Rs./year) wasin the
region specific farming system model swasfound to
beRs. > 3lakhg/haat threelocations, between Rs.
2.5-3.0lakhsat onelocation and Rs. 2.0-2.5 lakhs
infivelocations. On-farm diversification of existing
cropping systems, livestock and product resultedin
improvement of production (24 %), marketable
surplus (55 %) and net income (29 %) to the
householdsinthefirst year of interventions. Inthe
holistic improvement of on-farm farming system
experiment, thetotal cost of interventionsacrossthe
systemsand regionsinthreeyearswerefound to be
Rs. 22594 (Rs. 7774infirg year, Rs. 8280in second
year and Rs. 6540 inthird year) whichresultedin
additional return of Rs. 96718 (4.2 timesincrease).

Continuouspractice of raising thecropsorganicaly
has good potential to sequester the C (up to 63 %)
inthesoil to offset the C emissonsintheatmosphere.
Integrated Organic Farming System (10FS) promises
to meet the80-90% organicinputswithinthe system.
Scientific Packageof Practicesfor organic production
of 42 cropping systems has been prepared.
Scientific organic farming practices needsto be
promoted in niche cropsand areasfor having the
crop productivity at comparableor higher level.

The nutrient expert based recommendation out
yielded different state recommendation at all the

ANNUAL REPORT 2015-16

locationin different cropping systems. Preli mi.'riéty'--ﬂ;_h

resultsreveal sthat balanced nutrient prescription
through Nutrient Expert may becomeviableoption
for sustaining higher productivity of ceredsinindia

Thesenstivity of DSSAT-Wheat and APSIM-Wheet
to Carbon-Temperature-Water- Temperature was
different under the crop management and soil
management conditionsof Meerut digtrict.

GCMsprojected an increase of annual increase of
mean maximum temperature of 3and 2.4°C during
2040-2069 under RCP4.5 and RCPS8.5,
respectively under hot/dry scenario.

The potential yield of rainfed sorghum ranged
between 4.8 t/hain dimatic buffer zonesof Rgasthan
to 7.8 t/hainclimatic buffer zones of Maharashtra.
Similarly, thewater limited yield of sorghum ranged
between 1.8t/hato 5.4 t/hain different climatic buffer
zonesof India

Theinitid trend of thesmulationin pearl millet suggest
that the potential yield ranged between 4.5 t/hato
6.0t/haand thewater limited yield ranged between
1.0t/hato 5.0t/hain different climatic buffer zones
of India

Primary, secondary and tertiary Site specific climate
resilient nutrient management practicesidentified
under pearlmillet-wheat cropping systemfor S.K.
Nagar, Junagadh, Hissar and Bichupuri.

There was 54% reduction in methane flux under
aerobic+neem coated ureacombination followed by
49% reduction in aerobic+sulphur coated urea
compared to conventional puddling+normal urea
application in rice. There was 33% reduction in
nitrous oxide flux under aerobic+neem coated urea
combination and SRI+neem coated urea
combination compared to conventional
puddling+norma ureacombination treatment.

i



dk; dkjh Bkjkk

1- DLFkku dk uke o 1rk ¥ Hkdvui&tkgrn; df' 1.kynh vull/lu TLRu]
eknhije] ejB imRrj in’kk 250110

2- ctV 12015&16%
d- FLFkxr %z yk[k eb

s kEukxr XJ&; kukxr
1ko/kku 055 Lkydlkjh vkoVu vkrfjd $ dy Lkydlkjh Jktlo  dy 0;;
vkoVu iff'kn d “k;j I vkcVu 1kflr 1kflr Idkye

el ;kky; Fjk nku Idkye ho0;; b0;; 6574
dh xb virfjDr jki’k 344

1 2 3 4 5 6 7 8

1600  158-67 1062-0 108-25 117025 103973 10506 1133-79

[k ok®; Okr %:- yk[k ek

okr ctV 0;;
1"ku vkj vU; Bokfuoflk ik 105-00 101-64
futh .k wvkj vixe jk'k 3-00 2-85
ok®; foRr ukf'kr ifj;ktuk, & &
dy 108-00 104-49
X- jktLo ukflr %2015&16% 4= yk[k e
okr fkujkf”k
1{k= mRikn 34-07
efL;] nkk ,o 1'% fod; 0-38
1di’ku fod; 0-00
yib Ul “lYd@ty ‘kYd 4-33
fufonk Qke eY; 0-00
1fk{k.k Bok 1nku 0-00
fofo/k 4-25
__.k,0 vixe jk*k 1j (k€ 2-10
Okr ViMi-vAJ- 1 C5FE 9-38
vU; Yk YVh vk BLRdu "kyd 0-00
dy 54-51
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3- depkfy;k dh fLFkfr 131-3-2016 rd

Ji.kh etgjh fLFkfr fjDr
oKkfud

fun’kd 01 01 &
1/ku oKkfud 07 06 01
0kfj"B oKkfud 12 08 04
oKkfud 19 16 03
dy 39 31 08
Rkduhdh depkjh

J.&ii (1-6,7/8,T-9) 02 02 &
J.0&ii (T-3, T-4 ,0 T-5) 18 18$1+ &
J.k&i (T-1 ,0T-2) 03 03 &
dy 23 22 &
1I’kklfud depkjh

Wfj'B 1Kk fud vikdkjh 01 01 &
foRr ,0 y[Kf/kdkjh 01 01 &
Lkgk;d 1’kBfud vi/kdkjh 01 & 01
Lkgk; d 04 04 &
kfj"B fyfid 02 02 07
futh Ifpo 01 01 &
0;fDrxr Igk;d 02 03+ &
dfu'B vi’kiyfid 4J. k&t 01 02+ &
dfu'B fyfid 03 03 &
dy 16 17+ VA 01
Lkgk; d depkjh 10 10 &
VLFkb Lrj depkjh 15 15 &
dy 57 55 02

« dUnh; enk yo.krk vul/fu BLFku] djuky T LFkukrfjr fd, x, vikojfll;j dk ,d in tk Hfo";
e ol fd;k € Idrk gA

«Vi PPilfud Box d fuxBu d ckn ; VIirfjDr in g tk Hed-vu-i- ILFku d fun’fullkj ;
vxy vin’k rd cu jgxA
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-lubi fu;Dr;k@ in Hkj xg.k

Jde ke lknuke lknikkj xg.k  dgk I VK[ 5k
I- dh frifk
1 Mk- 1h; 7k ifu;k lku oKkiud  29-04-2015 vib- I, -Vkj-& LAkukUr .k
, U-Cfl-, Q-EVAJ-
y[kuA
2- Mk ver yky en.k oKikfud 10-04-2015 & Ukb fu;fDr
3 Mk yiyr —".k en.k kKkfud 10-04-2015 & ub fu;®0r
4 M- 1dkk pin %ly  (kKkfud 12-10-2015 & ub fu;fr
32 inklufr@LFkkuklrj.k@ 1 okfuofUk
Jde ke lknuke lknbkkj xg.k  xUr0; LFkku VK[ ;K
I dh frifk
1 Jh MLk fedk  dfu'B fyfid 31-12-2015 vib- I, -Vkj-& LFkukUr .k
Vikb-vib-, B-vij-
y[A
2 Jh jkein flg L 0-,1-,1-82 31-01-2016 & Liokfuoflk
3 Jh prijke ,Q-, 1AVh&9% Lk-Vh-vk  31-01-2016 & Liokfuoflk
4-  wvul/kku 1fj ;ktuk, B[ ;k 5-  wvlo".kked Vv/;;u L[k
v ILFku Dc/ 25 vi DLk Dc/ 01
(i ok°; fokr ukf'kr 17

6- Ikf*k{k.k dk;Pek dk vk;ktu

Lrj dk; Dek dn L[ ;k ifrikfx;k dh [ 5k
JVh; 15 370
VUrjk'Vh; & &

8 ICAR-Indian Insitutute of Farming Systems Research




7- Ekkuo "kfDr fodkl
gV Ly g if*kf{kr 0;0r;k dh B ;k 01
wUrjk'vh; &

9- <kpkxr fodkl
1% €tujVvy dk g;
24 k= dk;ky; dk fuek.k
3 Pkgkynhokjh dk fuek.k
4h BMkb Q°k dk fuek.k
50 funkd vkokl dh pgkjnnokjh dk fuek.k

lkel[k vul/kku muyfl/k;k

1 IK{k= mRiknk ,0 mi&mRiknk dk ckj&ckj mi ;kx
d DR IeLr 1{k= vo'k'ik €1 Qly Vo'l
xk; dk xkcj vikfn dk i{k= 1j gh 1up@.k
I Lik/kuk dk cgvk;keh mi;kx rFik Hfe] €y ,0
vU; 1ifl= Ilkhuk d oKkiud tcku 1 df%
1.lkyh dh ykxr e def ,o ckgjh BIkkuk d
U;ure mi;kx gk [kt dk T;knk yidkdkjh ,0
fVdkA cuku e enn feymA

2- mRrj lkn'k d if*peh enkuh Hkxk dh
IL;&lk;kop.k; afjn"; d ikjEifjd Qly
1.lkyh d BEFk& KRk pkjk 0 eDdk$vjgjé&xg
dh [krt] nk K'kvk dk ikyu ,0 mue vk |kudh
d leko"k }jk vilkdre wvkfFkd ykHk
# 241037@g-@o' 1kr fd;k x;kA

3 dy dQy I fpll cutu d fy, pkj I 1kp
fe-e eivh dy di Qkd dk 5&6 feuV rd

ANNUAL REPORT 2015-16

8- dk;

- mRrj in"k d Ikf*peh enkun A

.‘P*“‘-"-:.-a,
"Heykvis i k3 ket TN
jleva; 10 T
vUrjk'vh; &

01

180 eiVj

Cykp dju I mRre X.koRrk oky dy d fpll
ilr fd, x,A

- itk d fy, o' Hj gjk prik mRiknu d fy,

LVkbyk&xktj&ykfc;k Qly eM;y |
vikdre eDdk lerY; mit 127-39 Vu@g-
@o'fi 1kir gbA tcfd] eDdi&eVj&Tok) Qly
eiM;y 1 mPpre Idy yitk 4= 358000@g-
@0 k) itk 1z 253450@g-@0'kh ,0 Ytk
,0 YkXr vuikr 12-42% iklr gviA

lkxk e pkj 1e[k

df'k |kkfy k tI Qly$M; ji Qly$v
dh ckxokut$M;ji| QIyS$SIftE;k$M;jh ,0

ckxokuh$QIy$M;jh mlke ik;h xb gA

- gfjzkb d fHjIk L0 jreLFku d Nhdj fiy

e fd, x, lofk.lk e Li'V rij ij QlyS$M:jh
% i.lyh dh ie[krk sh x3h gA bu nkuk
feyk d Bofik 1 ikir ifj.ke] —Fi e



g

“fofohtdj.k o THéoulvk di vij Idr djr g

10-

th fd Buk dh vk; ,0 jkeExkj e of) Huf*pr
dj Idr gA

Mué&xg dh I=g o% rd yxkrj [krn d
mijir bu Qlyk dh mit e ,u-ik-d- mojd
,0 fu;f=r mipkj #'W; ,u-ihd4 d wvirxr
"kzvkrh mit d edicy 17 1 30 ifr'kr rd
fxjkoV nt dh x;A nljh rjQ BHO mipkjk e

uk Qlyk dh mit e lky&nj&lky of)
nt dh x;MA 1kjftkd mit dh ryuk e tfod

mipkj d virxr Boikd of) Whu e 396 11-

,0 Xg e 24%f nt dhi xbA

Enk ajndk.k ;o Qly In'ku d vikj 1j ,u-
itd-d 1;kx I Mu ,0 xg dh mit e @e'fé
14 ,0 2 ifr'kr dh of) nt dh xbA DLrr
,U-11-d- dh ek=k d 250 Hkkx dk xkcj dh [kkn
Hyk afrlFkfir dju 1 Ku dh mit e 5%
,0 Xg dh mit e 10% dh of) gbA /Mudxg
Qly pd e iR;d rillj o'k pkj okyh nyguh
Qlyk tl cjlte ,0 yifc;kdkcd Qly d
sk e mxku T nkuk QRyk di mit 1ij
IdijiRed iHko IMk rFk mit e 4&6% dh

of) ik;h x;hA

fexjh e"kze mxku d fy, Bjlk dktklk Icl
mi;Dr ak;k X;kA ble vikd B[ ;ke E'k:e
mxr g rFk mudh of) Hh rio xfr 1 grh gA
;0 Hklk 1) o'% k- e mRiknu d eiM;y gr
Bolf/kd mi;Dr ak;k X;KA

o'k 2015&16 e 1{k= 1j Nefdr —f'k i.kyn
ic/ku ifj;ktuk d virxr etfQjuxj fty
d jlyij TVku ykd "Wgijt ,0 dyokMk

10

lykd [krkyt: d 60 fd Bkuk dk p u fd;k
X ;KA fd Bkuk Fgk viuk; €k jg [krh d rjhdk
,0 miur fof/k;k Fyk BL; ,0 vk]kfud QEyk
dk ey djd mit of) dk 1kl fd;¥k
XGHA 1{k= Ikjh{k.K] mkuk ,0 VU; Ikl
fof/k; k}kaprgr clevk 1y viMdjr Tel;kvk
d fujkdj.k gr rduhdh Kku dk ik;kixd
lkjrdk.k fd;k X;HA p;fur xkok e mlur df'k
rdund d 1;kx 1 foftklu Qlyk di mit e
4&13% rd dh of) nt dh x;hA

ILrr ,uihd- ,0 ,u-ifd-$H{e iKkd rfo
mipkjk d vfrfjDr vi; BHh mipkjk ifele
d%d 1dt Ho "kfey gt e nku ,0 Hl] nkuk
e ik'%d rfRok ,0 [Kut rRok iikvhu] QKLQkj 1]
VK] €Lrk ,o EkynftMueh dh deh 1k;h
X;1A bl ;g Idr feyrk g fd ekuo ,0
k*kvk d Hkt€u e [kut rRok e vkifr dh
WVR;Ur viko';drk gA

- Hkkjr e ektnk dfk 1.,kfy;kd o.ku gr LFdkfud

o Igk;d vidMk Hjk Hfe mi;k Ipdkd]
to Hkfrd Ipdkd ,o Boki/kd kakn 1{k=
mle lpdkid fodflr fd; tk Idr gA

13- {= fo'kk 1j fodf'kr fd; x; dfk 1.ky!

eiMy 1 Ru o'k d mijkir k) yitk yxHx
ru yk[k -lk; @o%@gDV;j ikr gviA ,d
LFdku 1) - 2-5&30 yk[k rFik ikp LFkuk 1j
220 1 25 yi[k ") yitk nt fd;k x;kA
fdlkuk d [krk ij Apfyr —fk i.Kfy;k e
fofo/indj .k d ifj.KeLo:-lk igy 0% e mRiknu
e 24| fcoh ;kX; V'K e 55% rHk "}
Vk; e 29% dh of) gbA leLr ifjoruk dh
dy ykxr - 22594@& jgh iiFke o'

ICAR-Indian Insitutute of Farming Systems Research



D TT4@8&] f}rh; o'% - 8280@& ,0 rri;
ok - 6540@&: fEll = 96718 142 xuk
of)% dh vfrfjDr vk; ikir gbA

14- Kk;koj .k 1fjoru d v/; ;u d vrxr krkoj.k
e dicu mltu e def yiu d fy, tfod
[krh Fjk enk e 63% rd dkcu dk jkdk €k
Idrk gA leflor tfod dfk i.kyn Hjk
80&90% rd tfod yikxrk di ifr virfjd
I Bikuk Fk gh dh € 1dr gA tfod mRiknu
gr 42 Qly i.kfy;k d fy, oKkiud fof/k;k
dk idt r;kj fd;k x5k gA tfod Qlyk dh
mRikndrk dk ikjEifjd QUyk dh mRikndrk
d cjkcj ;kmil vikd Lrj 1j yiu d fy,
tfod dfk fof/k;k e (kKkfud rij&rjndk dk
viyk Qlyk ,0 {k=k e 1iRlkgr fd, tku db
vio";drk gA

15- n'k d vyx&vyx jiT;k e foflu Qly 1.Kfy 5k
d fy, Irfyr ikkd rfo ¢chu gr ikid
Irfo fo"kkK wvkMjr BLrfr;k miyGk gA ikjfttkd
ifj.kkek d vilkkj 1j dok € Idrk g fd Hkjr
e vukt dh fujrj mPp mRikndrk gr ikd
rRo fo"k'kK fHQK " dk vy cu Bdrk gA

16- ejB fty di Qly ,o0 enk ic/ku ifjfLRfr;k
d virxr dkcu&rkide] ty&riide d fy,
M, I, 1-,-Vh&Xg ,0 ,-1f, B vk, Bk&xg eiMy
dh lonu'lyrk flu& fiklu kb x;h gA

17- of*od tyok; eiMy 1k€D"u }jk xe@'k'd
ifjn"; d virkr fjctvivo dIV'ku 1kFot
ivkj-Ih-ih% 4-5 ,0 vkj-Dn-in- 85 e 204082069

ANNUAL REPORT 2015-16

18-

19-

20-

21-

22-

o,

d nijiu Vil vilidre rige e vilr offid
of) @e'ki 30 ,0 2-4 fMxh IViIXM jgha

W fhfpr Tokj dh mit jkELFku ,0 egkjk'Vv
d tyok; cQj thu e ekt 48 Vu@g- ,0
78 Vu@g- ik;h x;hA blh 1dkj Hkjr d
fofflu tyok; cQj {=k e Nifer ty d
wvUrxr Tokj dh mit 18 &54 Vu@g- ik;h
X IA

Mty e Irr vudj.k d ikjfekd =>ku |1
irk pyk g fd Hkjr d vyx&vyx tyok;
cQj {k=k e mit {kerx di lnek ifofo/krk:
45860 Vu@g- rFik Itfer €ty dh n'lk e
mit Ihek 1-:0&5-0 Vu@g- 1k;h x;hA

, I- d- uxj] tukx<] fglkj ,o fepijh d fy,
ckegk &xg Qly 1.kyh gr wkjfttkd] f}ri; d
,0 rri; d LFku&fo'kk tyok; &guly ikkd
rRo ic/u rduhd dh igpku di x;h gA

Mu e ijEijkxr yok fofk$;fj;k d Hell;
1;ix di ryuk e , ; Jiicd$ute yfir ;fj;k 1
elfku 1okg e 549 di fXjkoV nt dh X;i
tefd |, ; jkfed$xkd yfir ;fj;k d virxr
;o0 fXjkoV 499% 1ik;h XGIA TjETJkXr Yok
fof/k<SMkekl; ;fj;k mipkj dh ryuk e
, s jfcd$ute yfir ;fj;k ,0 , I-vkj-vib-$ue
yiir ;fj;k d virxr ukbVl viDBkoM e 33
cfr'kr dh fxjkoV nt dh x;hA

lkf*peh m-i- dh 1fjfLFfr;k e de “lryu db
viko" ;drk okyh Ic dh itkfr "viuk d ikjfEtkd
ifj.kke mRlkgo/kd jg gA
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The Project Directorate for Farming Systems
Research (PDFSR) wasgiventhe statusof full-fledged
institute w.e.f. 27" November, 2014 and renamed as
“Indian Institute of Farming Systems Resear ch”
(I1FSR) withfour divisons(Integrated Farming Systems
Management, Cropping Systems & Resource
Management, Organic Agriculture Sysemsand Transfer
of Technology, Refinement & Human Resource
Development) along with AICRP on | FS and NPOF
being anintegra part of theingtitute.

Milestones of the Journey to ICAR-I1FSR

1952-53: “Simple Fertilizer Trialson Cultivator’s
fields’ schemewasstarted.

1956: Mode Agronomic Experimentswere added
and“All IndiaCoordinated Agronomic Experiments
Scheme” was started asan |CAR Project.

1968-69: Schemewasreshaped and sanctioned as
“All IndiaCoordinated Agronomic Research Project
(AICARP)” with two components viz.; ‘Model
Agronomic Experiments and ‘ Simple Fertilizer
Trids.

1989: AICARP was upgraded into the “Project
Directorate for Cropping Systems Research
(PDCSR)” with * All IndiaCoordinated Research
Project on Cropping Systems’ at Modipuram
(Meerut).

2004-05: New plan scheme of “Network Project
on Organic Farming (NPOF)” with 13 co-operating
centerswas added to the PDCSR.

2010: PDCSR and AICRP-CS scheme were
renamed as “Project Directorate for Farming
Systems Research” and “AICRP on Integrated
Farming Systems’, respectively.

12

INTRODUCTION

2014: PDFSRwasupgradedto afull-fledgedingtitute
andrenamed as” Indian I ndituteof Farming Sysems
Research” AICRP on IFS and NPOF asintegral
part of indtitute.

Brief History

The genesis of the Cropping Systems Research
Project may betraced back tothevisitof  Dr.A.B.
Stewart of Macaulay Institute of Soil Research,
Aberdeen, U.K., somewherein mid- nineteenforties.
He was invited by the then ‘Imperial Council of
Agricultural Research’ to review the statusin respect of
soil fertility investigations, ingeneral, and manuringin
particular, and to suggest necessary stepswhich might
betaken to obtain adequateinformation under different
conditionsof soil and climatewithinavery shorttimeso
that theagricultura departmentscould providerel evant
ingtructionstothefarmersfor increasingthecropyields.
His review report, published in 1947, significantly
influenced the philosophy and practice of fertilizer
experimentation in the county. The importance of
conductingsmplefertilizer tridson cultivatorsfieldsand
complex experimentsat sel ected centerswasemphasi zed
inthereport which promoted theinitiation of “Simple
Fertilizer Tridson CultivatorsHelds’ in 1953 under Indo-
American Technology Cooperation Agreement through
Soil Fertility and Fertilizer Use Project.” withthefollowing
objectives.

To study crop responses to NPK, when applied
separately and in different combinationsunder the
cultivator’sfield conditions.

To investigate the relative response of different
fertilizersin various broad soil groupsand to work
out theoptimum fertilizer combinationsfor different
agro-climaticregions.

Todudy therdative performanceof different nitrogen
and phosphaticfertilizersfor indigenousproduction.

ICAR-Indian Insitutute of Farming Systems Research



To demonstrate the role of fertilizer use on crop
production beforethefarmers.

Later, in 1956, Model Agronomic Experiments; i.e.,
complex experimentson carefully selected centers, were
a so brought under the purview of the project and it was
renamed as ‘All India Coordinated Agronomic
Experiments Scheme (AICAES)’ . With the passage of
timethe schemewent through variousstagesof evolution
to keep pace with the development in science and
technology and to meet theincreasing demands. The
research arena was expanded to include agronomic
research encompassing cultural practices, irrigation,
nutrition, chemica weed control and multiple cropping.
But theemphasiscontinued to remainon soil fertility and
fertilizer use efficiency. In 1968-69 the scheme was
sanctioned as ‘All India Coordinated Agronomic
Research Project (AICARP) with two componentsviz
‘Modd Agronomic Experimentsand* Simple Fertilizer
Trids.

Nevertheess, evenafter greenrevol ution, agriculturd
research centered ononly individual cropsinisolation.
But for asustainable devel opment the system approach
isamugt. Thisredization might havegiven animpetusto
start cropping systemsoriented research and the project
wasupgraded into aDirectorateduring 7" fiveyear plan
and was established asthe‘ Proj ect Director atefor
Cropping Systems Research (PDCSR)’, which
becamefunctional in March,1989 with itsheadquarters
at Modipuram, Meerut, U.P. Further, during 11" five
year plan PDCSR hasbeen re-designated as’ Pr oj ect
Directorate for Farming Systems Resear ch
(PDFSR)’ during 2009-2010. During 2014 (12 five
year plan) PDFSR was upgraded to a full-fledged
ingtituteand renamed as“I ndian I ngtituteof Farming
Systems Research” besides AICRP on IFS (In
additiontoexisting 31 centers, ICAR-IASRI wasadded
as new voluntary centre) and NPOF (in addition to
existing 13 co-operating centers, 7 new cooperating
centerswere added) asanintegral part of ingtitute (with
thefollowing mandates:
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To undertake basic and strategic research'i"rr'-:;_h

integrated farming systems on production
technol ogiesfor improving productivity and resource
useefficiencies.

To develop efficient, economically viable and
environmentally sustainable integrated farming
systemsmode sfor different farming situations.

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

To undertake human resource development and
capacity buildinginintegrated farming systems.

To act asarepository of information on all aspects
of farming systemsresearch and development.

To coordinate and monitor integrated farming
systemsresearch in the country

Sinceitsinception, theingtitute hasmade significant
contributions to the development and refinement of
agricultural production technologiesfor diverse eco-
edaphic and resource-base situations. These
technologies have been aimed at efficient resource
utilization and yield maximization through new
technologies.

Someof themajor areasof research are:
Integrated farming systems

Development of need-based efficient and profitable
cropping/farming systems

Optimum varietal combinationsfor various crop
sequences

Optimum crop combinationsand planting geometry
for intercropping systems

Tillagerequirementsand crop establishment practices
under different cropping systems

13
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‘,-ﬁ‘f’

g
e

c?,:-ﬁ**‘ " Agricultura resourcecharacterization and constraint

analysisunder different agro-ecological regions/
farminggtuations

Farming/ cropping systemsanaysis.

Efficient sourcesof fertilizersfor different cropsand
soil types

INM indifferent farming/cropping systems

Effect of longterm INM and chemical fertilizer use
oncropyieldsand soil fertility

Optionsfor introducing legumesin cereal -cereal
cropping systems

Resource conservation technologies

Farm mechanization and crop res due management.
Climateredlient agriculture

Organicfarming

Precisonfarming

On-farm evaluation and refinement of cropping
systemstechnologies

Cropping/ farming systems related database
management

Human Resource Devel opment rel ated to Cropping/
Farming SystemsResearch

During the year ICAR-I1FSR was operating
through following three plan schemes:

1. ICAR-I1FSR - Up gradation of PDFSR headquarters
at Modipuramto ICAR-11FSR afull-fledged institute
with 4 divisions (Integrated Farming Systems
Management, Cropping Systems & Resource
Management, OrganicAgriculture Systemsand Transfer
of Technology, Refinement & Human Resource
Devel opment).

14

2. AICRPonlIntegrated Farming Systems (I FS):

(a) IFSResearch Centers. The AICRP-IFS will be
headed by a*“ Project Coordinator’ under administrative
control of the Director I[1FSR. On-station research was
initiated at 31 main centersand 11 sub centers. These
centers are engaged in basic and applied research at
research stationsand are necessarily located at SAUs
or thair Regiond Research Stationsor agriculturecolleges
of those general universities, where strong agricultural
research baseisavailable. During X11 plan, all existing
centersof theschemewill continue. IASRI, New Delhi
hasbeen approved asanew voluntary center of AICRP-
IFS.

(b) On-FarmResearch: On-farmresearchisgoingon
at 32 centers. These centersareengaged infarmers
participatory research. On-farmresearch (earlier known
asExperimentson Cultivators Feds) centersarelocated
indifferent agro climatic zonesand cover theentirezone.
3. Network Project on Organic Farming (NPOF) -
Theproject ispresently under progressat 13 cooperating
centers, located at SAUY ICAR Institutesin 12 states.
AtIIFSR, NPOFiscoordinated by aPrincipa Scientist
(asNational PI), under administrative control of the
Director, ICAR- IIFSR. In addition to existing 13
cooperating centers of NPOF, following seven new

cooperating centers have also been approved and
includedinto the network project.

1) ICAR-RCNEH Regiond Centre, Gangtok (Sikkim)
2) MPUAT, Udaipur (Rgjasthan)

3) VPKAS, Almora(Uttrakhand)

4) NRC Seed Spices, Ajmer (Rajasthan)

5) SDAU, SK. Nagar (Gujarat)

6) CTCRI, Thiruvanthapuram (Keraa)

7) RMVU, Narendrapur (West Bengal)

ICAR-Indian Insitutute of Farming Systems Research
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Thelngtituteanditsresearch farmsarelocatedin
the M odi puram suburb of Meerut City, Stuated on Delhi-
Haridwar National Highway no. 58, near Sardar
Vallabbhai Patel University of Agriculture and

LOCATION

Technology. The distance from Meerut city (Begum
Bridge) isabout 10 km. Modipuram issituated at an
elevation of 230 metersabove mean sealevel, 29° 4'N
latitudeand 77° 46' E longitude.

SOIL AND CLIMATE

Asper Planning Commission of Indiathisregion
wherel CAR- IIFSRfdlsisclassfied as* Western Plains
Sub-Zone' of *Upper Gangetic Plains . However, asper
Nationa Bureau of Soil Survey and Land Use Planning,
Nagpur, the areafalls under Agroecological Region
number 4, i.e., ‘Northern Plain and Central Highland's
Hot Semi-Arid Eco-region’ withAlluvium derived soils.
Soilsof 11FSR research farm are representative of the
region and are neutral to dightly alkalinein natureand

belong to Typic Ustochrept group. The climate of
Modipuram is broadly classified as semi-arid sub-
tropical characterized by very hot summersand cold
winters. The southwest monsoon setin by 21% Junein
theyear 2015, oneweek earlier than the normal onset.
Thetota annual precipitation received was 710.1 mm.
It wasdlightly lessthanthenormal by 7.5 per cent. The
digtribution of rainfal over timeandintengity intherainy
season was erratic. The monsoon rainfall (June-

Tablel. Monthly meteorological data of M odipuram, M eer ut during 2015

Month Temperature(°C) Avg. Avg. Total rainfall (mm)  Rainydays Total Pan
RH  Sunshine evapor ation
(%)  hours (mm)
(hrg/day)
Max.  Normal Min.  Normal Observed  Normal
January 162 196 72 64 87 28 332 163 4 360
February 244 239 101 9.3 5 56 276 27 1 63.7
March 269 21 134 133 78 72 038 152 4 1076
April 334 360 193 188 67 84 474 173 2 1900
May 392 301 237 234 60 9.3 568 159 3 286.2
June 366 383 245 254 73 80 86 748 6 2451
July 334 348 254 258 571 64 246.3 1965 8 1725
August 330 337 255 254 86 52 833 2328 8 1320
September 342 340 237 233 7 71 269 1382 3 1610
October 332 328 185 175 2 76 10 256 0 1393
November 217 281 130 14 73 55 52 23 1 598
December 20 24 71 72 74 45 0.0 13 0 508
Annual Avg 300 310 176 173 76 65 7101 7679 40 1644.0
16 ICAR-Indian Insitutute of Farming Systems Research



“ September) waslow with 31.6 % and its distribution
was also erratic. Therewas 80.5 and 64.2 % deficit
during September and August, respectively. Themean
maximum temperaturevaried from 16.2 °C in January
t039.2.°Cin May whilethe mean minimum temperature
varied between 7.1°Cin December to 25.5°CinAugust.
The averagerelative humidity and sunshinehrswere
76.0% and 6.5 hrs,/day, respectively. There were 40
rainy dayswithrainfall morethan 2.5 mm. Thehighest
maximum temperaturerecorded was43.7 °C on 9" June
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Fig. 1. Weekly meteorological parameters (Evaporation,
Rainfall, Min. and M ax. temper ature) recorded at Agromet
Observatory, Modipuram duringtheyear 2015
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and the lowest minimum was 1.5 °C on 29" January.
Thetotal summary of themonthly meteorological data
for theyear 2015 ispresented in Table 1.

The weekly PET reached 50 mm during the 16"
week and came down from 25" week onwards (Fig 1
& 2). Highest maximum temperature of 42.6 °C was
recorded during the 21% SMW and lowest minimum
temperature of 5.5 °C wasrecorded during the 5" SMW

(Fig. 1).
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Fig. 2. Weekly meteorological parameters(RHM, RHE and
sunshinehour ) recor ded at Agromet Observatory, M odipuram
duringtheyear 2015
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Development of cost effective and sustainable
I ntegrated Far ming System M odelsfor livelihood

improvement of small farm holders

The Farming System model comprised of 4-5
diversified cropping (1.04ha), fruit production (0.12 ha),

RESEARCHACCOMPLISHMENTS

Integrated Farming Systems M anagement

milch animal unit with 2 murrah buffaloesand 1 H.F.
cow, fish pond having amix of fish culture (0.10 ha),

apiary unit with 10 bee boxes, mushroom unit (0.0032
ha), biogasunit (1.5 Cu.m), vermicompost unit (0.01ha),

boundary plantation al around thefarm boundariesand
kitchen gardening in backyard of the house. The data

Table2. Production and economicsof different farm componentsintegrated in tol FSM odel (2015-16)

Mushroom (Button, Dhingari, Milky)

Boundary plantations
Citrus (Nimboo)

Be

Aonla

Karonda
Greenfodder

Fuel

BiogasUnit (Recycled NPK)

Total

Component/Produce Area/Numbers Production GR(Rs) NR (Rs)
Cropping System (Cereals, pulses, oilseeds, 0.84ha 66.50ton (SEY) 191,537 159,357
vegetables, sugarcane and green fodders)
Dairy animals 2Buffdo+1Cow - 2,36,000 98,650
Milk 2350 liter
Vermicompost 12.0ton
FYM 6.0tons
Animal sold 5Nos.
Horticulture
Fruits 0.22ha 3328kg 55580 33150
Fishery
Fish 0.10ha 347kg 34,7002,274 195002274
Recycled NPK (Through pond water & silt) (95.4kgN,2.3kg

P, 29.6 kgK)

12 four tier Racks

200 running meter
1240kg

102 pieces

14kg

510kg

1580kg

900kg

5.9ton slurry

1436 kgmushroom + 1,12,16019,200 87,26019,200
By products
(Fodder & Compost)

= 45,680 34,180

21.3kgN,12.9kg 1166 1166
P,9.9kgK

Rs698297 Rs454737(MI)
Rs2,41,037(Al)

Total produce value = Rs.6,98,297; Cost of production = Rs.4,57,260 (Market Inputs: Rs.2,43,560 + Family Inputs:
Rs.2,13,700) Family Inputs (Recycled Inputs: Rs.1,25,900 + 448 Farm labour: Rs.87,800)
Net returns = Market Inputsonly = Rs.6,98,297 — Rs.2,43,560 = Rs.4,54,737; Based ontotal inputs = Rs. 6,98,297 —Rs.4,57,260

=2,41,037
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related to production, productivity and profitsof various
components presented in Table 2 reveal ed that gross
and net return increased by 293 % and 188 %,
respectively over initid year (2005-06) of establishment
of the IFS Model (Fig. 3). After deducting cost and
family consumption, anet saving of Rs.72, 110/year
could be achieved mainly because of economising cost
of production through scientific management and
recycling of farm wastes, crop residuesand cow dung
and use of green manure/ leguminous cropsetc. Use of
chemical fertilizers was minimised by adding plant
nutrients 683.8 kg NPK ( 395.1kg N + 83.0 kg P +
205.7 kg K) valuing Rs.34,207/year through onfarm
recycling thus making farming more profitable and
sustainable. Employment wasincreased to the tune of
684 man daysyear amost doubleof prevailingfarming
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Fig. 3. Economicviability of diver sified farming
systemduringlast 10years- IFSModel at I FSR

Assessment of climatechangeimpact on integrated
far ming systemsthrough modeling

Thisproject was started in 2013 for duration of 3
yearswiththe objectivestoidentify theclimateresilient
components of IFS under projected climate change
scenariosthrough modeling approach and to develop
DSSfor identifying the best IFS optionsfor small and
marginal farmersof western UP (Fig. 4). During the
thirdyear of the project therecording of crop phenology,
crop growth, yield and yield attributesfor two kharif
and rabi seasons for calibration of the model were
compl eted.

LINGO14.0 was used for optimization of farming
sysementerprises. Theinitid resultsindicated that linking
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Fig. 4. Methodological framework of FSDST (Farming
System Design Support Tool)

of modeling with optimizationtool provideanintegrated
approachto pinpoint theenvironmentally location specific
enterprises of farming system based farmer centric
resources. Moreresearch and finetuning of methodol ogy
isneeded for developing anintegrated FSDST (Farming
System Decision Support Tool). Thepreliminary results
indicated that the existing combination of farming
enterprises meet the nutritional requirement of family,
however, traditiona cropping system along with fodder
and maize+ pigeon pea—wheat and 2 livestock and
horticultureunit provided maximum economic benefit as
per the agro-ecol ogical scenario of theregion.

Development of year round production module of
mushroomsfor small and marginal farmers

Performance of Pleurotusfloridawasevauatedin
the month of January-February 2015 on two most
commonly available substratesi.e. wheat and mustard
straw. Observationswere taken on spawn run (days),
daystakenfor fruit body initiation, yield of fruiting bodies/
kg dry straw and biologicd efficiency (%). Mustard Straw
showed higher fruit body yield (727g/kg dry straw) and
biological efficiency (72.79%) as compared to wheat
straw. The daystaken for spawn run completion and
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Oyster mushroom (Pleurotusflorida)

Table 3.Yield performanceof Pleurotusflorida on different substratesin 2015

Wheat straw Mustard straw
Daystaken Daystaken Yied Biological Daystaken Daystaken Yied Biological
for spawnrun for fruitbody (ka/kg efficiency for spawnrun for fruitbody  (kg/kg efficiency
initiation dry straw) initiation  dry straw)
K1l 3B 0.66 66% 2 b 073 72.7%%

fruit body initiation were only 28 and 35 days as
compared to 31 and 38 days in case of wheat straw
(Table3).

Productivity and economic evaluation of
horticulturebased far ming systems

Threemodules, viz. fruit based (0.3 ha), vegetable
crops based (0.22 ha) and field crop based (0.4 ha)
wereevaluated for improving profitability, enhancing
productivity and nutritiona security of smdl andmargind
farmers particularly of western plain zone of Uttar
Pradesh.

Under fruit crop based model, mango, guavaand
banana were grown as the main crops whereas
cucumber, radish, carrot and onion astheintercropin
mango; brinjal, veg peaand okraasintercropsinguava
and turmeric asintercrop in bananarespectively. In
vegetable based model turmeric, bottlegourd-
cauliflower-tomato and brinjal-potato weregrownwhile

20

Har vesting crucifer ousvegetablesfrom the system

under crop based system, rice-wheat and sugarcane-
ratoon were evaluated. It wasraveled that field crop
based model srecorded the highest net returns worth
Rs. 263912 ha' followed by fruit based with net returns
of Rs. 224928 ha (Fig. 5). Among the vegetabl esbased
model, the maximum net returns of Rs. 2,02657 ha*
wasrecorded for cucumber- radish-carrot-onion system
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F51 (Fruit crop F52 (Vegtable F53 (Crop based)
based) based)

Total Cost/ha ® Gross Returns/ha Net Returns/ha

Fig. 5. Economicsof different cropping systemsunder study

followed by turmeric alone (Rs. 1,47780 ha?) and
brinjal-potato-beans system (Rs. 68035 hat) . Amongst
thevegetablemode highest net return wasrecorded for
radish (Rs. 107781 ha?) followed by turmeric (Rs.
87014 ha?), carrot (Rs. 53375 ha') and okra (Rs.
42557 ha'). Thehighest economic efficiency (Fig. 6) of
Rs. 617.93 ha'day* wasrecorded for fruit based model
followed by vegetable based (Rs. 565.51 ha'day?).
Economic efficiency wasmorefor fruit based model than
field crop based but the production efficiency wasmore
for crop based than thefruit based and vegetabl e based,
respectively. Themethodol ogy for on-farm storage of
vegetables (okra) and fruits (mango) in low cost zero
energy cool chambers has been standardized for
prolonged shelf lifeand higher qudity of produce. A low
cost net house has been established at the project site
(SiwayaFarm) for raising of vegetable seedlingsusing
soillessmedia

On-Farmvalueadditionfor livelihood impr ovement
of small farm householdsin Wester n Plain Zoneof
Uttar Pradesh

To optimizethe processfor production of banana
chipsusing response surface methodol ogy, experiments
were conducted on green bananasto devel op banana
chipswith main objectivesto extend theshelf life, utilize
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Fig. 6. Economic efficiency of different cropping systems
under study

surplusproduceand devel op new va ue added products
for creating new entrepreneurship. The process
parametersfor fina bananachip quaitieswereoptimized
by numerical and graphical method (Fig. 78). The
numerical optimization methodsgenerated the optimum
product quditiesintermsof crispness(0.44 kg), texture
score (8.2), colour score (7.9), taste score (8.2) and
overall acceptability (8.1) were obtained for 4.5 min.
blanching time and dicethickness of 4.2 mmwith 0.99

Super mposed Conbours

| £l &
4 [Zcr: 0.569172

L Tak: F.85016
Cal: 7.73
Taste 7.93612
OAA 7.o2194
%1 6.4
X2 45

oo — E 5

X1 :58ce Thicknes s (mm
X2-Bianching Teme {mm

Fig. 7(a). Regionsof best combinationsof super imposed
contour sfor production of optimized banana chips
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esirability (Fig. 7b). The study thus suggested that best
quality bananachipsmay be obtained if green bananas
weredicedinto4-5mmthicknessand blanchedinboiling
water for 5-6 minutesfollowed by drying under sun (1
hour) andfryinginedibleail.

Desirab i_ly Graph

X1:58ce Thicknes g
X2 Blbanchiyg Teme (mEn

Fig. 7(b). Desir ability graph for the effect of slicethickness
(mm) and blanchingtime (min) for the production of
bananachips

Round theyear forageproductionin IFSmodé for
marginal farm holdersin Western Plain Zone of
Uttar Pradesh

Theresultsof the experiment revea ed that system
productivity intermsof maizeequivalentyield (MEY)
washigher in stylo-carrot-cowpeacrop module (27.39
t ha?) followed by Clitoria-oat-bgjracrop module (25.60
t ha'), maize-pea-sorghum (24.55t ha') and Dolichos-
wheat-Teosinte (19.64 t ha') as showed in Fig. 8,
wheress, lowest maizeequivaent yield wasrecordedin
Cenchrus(9.28t ha?). Biological yieldsunder various
crop modules showed agreat variability dueto crop
combination and yield potential. However, maximum
biologica yield wasrecorded (45.84 t hat) under stylo-
carrot-cowpea crops module (Table 1) and followed
by maize-pea-sorghum crops module (32.75t ha?).
Phosphorus, zincandiron content washigher in Clitoria

22

ternateaand minimuminwhest straw. Maizebased crop
modulegavehigher grossreturns(Rs.3,58,000 hayear
1), net returns (Rs.2,53,450 ha'year) and benefit: cost
ratio (2.42) compared to other crop modules.

Syatem vield (8 ha £ vear)
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Fig. 8. System productivity of different crop modules

Comparative Study of Role of Women in
Predominant Farming Systems of western plain
zoneof U.P. and hill zoneof Uttar akhand

A survey of existing farming system and role of
women in agriculturewas conducted intwo districts of
western plain zone (WPZ) of Uttar Pradeshi.e. Meerut
and Saharanpur intheyear 2014-2015. Around 60 per
cent of householdswere having Crop+ dairy (1C+1-
2B) farming system covering 41 per cent of total farming
area. (Fig. 9). Around 89 per cent farmerswereinvolved
infarming asamajor occupation and remaining 11 %
werefound engaged infarming along with farm labour
asmajor occupation. Thefarming operationsaremainly
performed by mae (95%). Theaveragelandholdingsize
was 2.75 ha (Table 4).Women are doing manual and
repetitivetaskswith postura disorderse.g. load carrying,
paddy transplanting, harvesting, sowing (dibbling/ furrow
sowing) weeding, threshing through manual beating,
which leadsto musculoskeletdl disorders. Thevariation
was not observed interms of technol ogical use except
for smokel ess stove and power/diesel operated chaff
cutting machine, whichwasfound related to their better
socio-economic conditions. Women aremainly engaged
infarm operationsviz; carrying of fodder (10-15%),
cowdung/ FY M (15-25%), threshing & winnowing (10-
16%), chaff cutting (26-30%), harvesting of field crops
(7-33%). They areminimally practicing theimproved
agricultural technologieswhileworking as co-worker
aong with their male counterparts (Table5).

ICAR-Indian Insitutute of Farming Systems Research
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: e5. Sacio-economic profileof farm householdsof WPZ of Uttar Pradesh

Variables

Crop +Dairy Crop +Hort. Crop+ Hort. Hort.+Crop+ Mean (Sd)
(1C+1-2B) (Mango)+Dairy  (Veget.) +Dairy  Dairy (1C+1B)
(2C+1-2B) (1C +1B)
Household headship (%)
Male A5 100 & 100 94.87 (7.07)
Femde 45 15 0 4.87(7.07)
Occupation (% of households)
Farming 87 100 b 1) 89.25(10.9)
Farming + Farm labour 13 5 ) 10.75(10.9)
Farm size (hafarm household?)
Male 148 6.85 161 107 2.75(2.74)
Femde 0.061 048 024 0 0.19(0.21)
* Urop +Dairy [1C+1-28) Sweet orange/ Mosambi (Citrus sinensis), Nagpur

1% 5%
-~ 41% s
) B Crop+Horticulture (Mango)
(20+1-28) + Dairy
& Crop + Horticulture

(vegetables |+ Dairy (1C+1B)

Fig. 9. Areashareof pre-dominant farming systems

Development of fruit crop based high density
farming systems for higher productivity and
profitability under small farm conditions

Theexperiment wasinitiated in 2014 with planting
of Guava (Psidium guajava), Ber (Ziziphus
mauritiana) and Pomegranate (Punica granatum),

mandarin (Citrusreticulata) and Kinnow (Mandarin X
Orange). Growth observations (height and spread) were
recorded and aregiveninTable 6. All thethreevarieties
of ber (Gola, Seb and Umran) camein bloom after one
year of planting, during August—September 2015. The
flowering behaviour of Ber and Guava show
precociousness of crop and varieties over Kinnow,
Mosambi and Pomegranate. After one year of field
establishment, guavaCv. Shwetashowed better interms
of yield and quality (TSS 13.5° brix, Betacarotene-
0.0908 mg/100gm freshweight).. Fruit setting behavior
and fruit development in all cropsand varietieswere
recorded and given Table?7.

Table6. Vegetativegrowth of fruit cropsunder experiment (2015-16)

Crop Cultivar Height (m) Canopy spread (m)
Ber Gola 312.86 2709
Seb 2273 174.49
Umran 216.0 146.56
Guava Shweta 190.93 108.33
Allahabad Safeda 190.0 0.3
Lucknow -49 176.33 97.13
Pomegranate Arakta 196.23 929
Bhagwa 176.1 899
G137 153.16 80.29
Citrus Kinnow 128.33 973
Mosambi 180.33 820
Mandarin 145.96 847
24
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Table7. Bearing behaviour of fruit cropsunder experiment (2015-16) —
T
Crop Cultivar Flowering (%) Fruit set (%) Fruitsreachingmaturity / branch
Ber Gola 100 2350 3
Seb 100 1900 2
Umran 100 2044 )
Guava Shweta 65 64.00 7.3
Allahabad Safeda 5 55.00 244
Lucknow -49 5 60.22 145
Pomegranate Arakta ) 433 05
Bhagwa 0 6.13 05
G137 15 1% —
Citrus Kinnow — — —
Mosambi — — —
Mandarin — — —

Characterization and mapping of far ming systems
inlndia

A detailed survey onfarming sysemscharacterization
of 302 farm householdsduring 2014-15in Sirsadistrict
(Haryana) representing Trans Gangetic Plain Region
showed that the average holding size on samplefarms
was 2.89 ha, and the average age of respondentswas
about 45 yearswith very low forma schooling (5years).
The survey highlighted the dominance of crops+ dairy
farming system (92%) inthedistrict, and very few farm
househol ds (7%) were dependent on cropsonly astheir
solefarm enterprise (Table8). Cotton-wheat and paddy-
wheat are the two most important cropping systems
covering more than 2/3rd of the gross sown area.
Sorghum and berseem (about 4% area) are grown to
meet fodder requirement of livestock. Highincidence of
insects pests and diseases, lack of remunerative and

assured prices, and poor quality of fertilizers and
pesticideswerereported asthemgor constraintsinthe
exigingfarming systems.

The characterization study of 300 farmsin Sikar
digtrict (Western Dry Region) of Rgjasthan reved ed that
average age of respondentswas47 yearswith low level
of formal schooling (8 years). Theaveragefarm family
of seven personsderivedtherr livelihood from an average
holding size of 2.17 ha. While crops+ dairy was the
dominant farming system on the majority of thefarms
(75%), about 21 percent householdsfollowed crops+
dairy +vegetablesfarming system (Table9). Theaverage
livestock holding wasabout two cowsand two buffal oes.
Pearlmillet-wheat and clusterbean-wheat were the
dominant cropsin additionto small areasownto pulses,
oilseedsand minor millets. Non-availability of quality
seed/ planting material, poor quality of fertilizersand

Table8. Pre-dominant farming systemsin Sirsa (Haryana), 2014-15

Category Marginal Small Medium Large Total
Crops 12(14.2) 5(5.8) 3(4.5) 2(3.1) 22(7.3)
Cropst+ Dairy 73(85.9) 80(93.0) 63(93.4) 61(93.8) 272(91.7)
Crops+ Dairy + Vegetables 0(0) 1(1.2) 0(0) 231 3(L0)
SampleSize, n (%) 85(100) 86(100) 66 (100) 65(100) 302 (100)

(Figures in parentheses indicate percentage of total in the respective category.
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Category Marginal Small Medium Large Total
Crops 5(10.64) 1(092 2(211) 1(2.04) 9(3
Crops+ Dairy 30(63.83) 90(82.57) 72(75.79) 35(71.43) 227 (75.66)
Crops+ Dairy + Vegetables 12(25.53) 18(16.51) 21(22.11) 13(26.53) 64(21.33)
SampleSize, n (%) 47(100) 109(100) 95(100) 49(100) 300(100)

(Figures in parentheses indicate percentage of total in the respective category)

pesticides (adulteration problems), high incidence of
insects-pests and diseasesand infertility problemsin
cattle and buffalo were reported by the sample
householdsasthemgjor congraintsintheexigingfarming
sysem.

Compar ativestudiesof fish and crop based farming
systems

Comparativeandysisof theinformationwascarried
out for different zonesto explorethe possibility of an
aternative fish based farming system model and to
synthesize the most efficient combination of fish-crop
based systems. Based on the on-station results and

Table10.IFSmodel areaallocation ratio (fishery tototal area)

characterization studies, synthesisof IFSmodelswere
carried out for 18 AICRP-IFS centershaving fishery as
acomponent of IFSmodéel viz. Bhubaneswar, Chhata,
Jorhat, Kalyani, Ludhiana, Patna, Raipur, Ranchi,
Sabour, Faizabad, Varanasi, Jabalpur, Karmana,
Kathager, Sirriguppa, Thanjavur, Umiam and Goa).

Landallocationfor fishery componentinIFSmodels
acrossdifferent zonesvaried between 5t0 26 % of total
arealowest being in Umiamto highest beingin Odisha
(26%) followed by Kalyani (14 %) and Patna (13%)
(Table10). B:Cratioreported for thefisheriescomponent
(Table 11) were positive (1.06 to 9.33) for different
centres, Highest B: Cratio (9.33) of Port Blair was due

Center System  System Fisheries Fisheries Fisheries Productivity Fishery Fishery B:C

GR(Rs) NR(Rs) GR(Rs) NR(Rs) Cost(Rs) (t/ha) GR (%) NR(%) ratio
Bhubaneswar 125 033 0.264 26.37 8020.00 030 6.2 94 177
Jorhat 100 01 010 10.00 22947.00 340 13 10 147
Kalyani 0.66 009 0136 1364 19079.00 166 98 3 115
Patna 080 010 0125 1250 9194.67 31 6.1 87 333
Sabour 100 008 0.030 800 6243.67 219 56 94 392
Ranchi 100 010 0100 10.00 505350 158 84 88 367
Chhata 150 010 0.067 6.67 5956.67 220 6.6 1 3A
Ludhiana 100 010 0100 10.00 2875.00 139 27 4 306
Raipur 106 007 0.066 6.60 3048.33 — 52 6.1 220
Port Blair 100 010 0.100 10.00 750.00 — 44 6.8 933
Varanas 100 010 0100 10.00 18605.33 226 42 43 168
Umiam 100 005 0050 500 3853.00 203 4 51 252
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Table 11. Economic analysisof fish based systemsand their contribution to system grossand net return

Center Total area(ha) Areaof fishery component (ha) Land allocation per ha % area
Bhubaneswar 125 0.33 0.264 2637
Jorhat 100 01 0.10 1000
Kalyani 0.66 0.09 0136 1364
Patna 080 010 0125 1250
Sabour 100 0.08 0.080 800
Ranchi 100 010 0.100 10.00
Chhata 150 010 0.067 6.67
Ludhiana 100 0.10 0.100 1000
Raipur 106 0.07 0.066 6.60
Port Blair 100 010 0.100 10.00
Varanas 100 010 0.100 10.00
Umiam 100 005 0050 500

to BBF system and culture of high valuefishlike magur
and singhi inthefurrowsaongwith cropsand vegetables.
Inclusion of fishery component in the IFS model
generated empl oyment opportunities (> 33 days) besdes
providing quality protein for nutritional security of
household. Synthesisof dternaivefarmingsysemmodes
for 29regionscoveringl3NARP zoneswasad so carried
out from the results obtained from on-station studies of
AICRP-IFS centres and benchmark studies obtained
from characterization surveysand published intheform
of ainditutetechnica bulletin.

Development of aweb based integrated infor mation
system for Indian farming systems resear ch- an
exploratory study

Web based integrated information system (Fig. 10
and 11) was developed using three-tier architecture
depicted as below; In this three tier architecture,
softwaresviz.,, PHPMY SQL, APACHE, HTML, IIS

ANNUAL REPORT 2015-16

web server were used for development, testing and
hosting Information System.

a) PHP: Hypertext Preprocessor, an open source,
server-side, HTML embedded scripting language
used to create dynamic Web pages. While PHP
originaly stood for Personal Home Pageit now
stands for PHP: Hypertext Preprocessor, a
recursiveacronym.

b) TheApacheHTTP Server, isalso an open source
software commonly referred to asApacheisaweb
server application notablefor playing akey rolein
theinitia growth of theWorld Wide Web.

c) MySQL (alsocaled“My Sequel”) istheworld's
most widely used open-sourcerelational database
management system (RDBMYS) that runsasaserver
providing multi-user access to a number of
databases, though SQL ite probably has moretotal
embedded deployments.
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Fig. 11. Screen view of theweb based infor mation system
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Identification of bio-intensive, complementary
cropping systemsfor high productivity and efficient
resour ce use

Ten complementary systems were evaluated for
higher productivity and profitability (Fig. 12 and 13).
Thecropping systemsevaluated were, T : rice-whest,
T, hybridrice-lentil (B)+whest (F)-cowpea(V+R), T,
maize (C)+veg. cowpea (BB)+sesbania (F)-lentil
(BB)+mustard (F)-green gram (G+R), T, maize
(G)+black gram (1:1)-mustard (F)+veg. pea(B)-green
gram (G+R), T,:maize (C)+sesbania- toria+ g. sarson
(TPT)-greengram (ZT) (G+R), T_:pigeon pea+black
gram (1:1)-wheat+ mustard (6:1) (ZT)-cowpea(f) (ZT),
T, pigeon pea(1:1)-wheat+ methi (6:1) (ZT)-cowpea
(f) (ZT), T_: sorghum+ cluster bean (f)-maize(C)+black
gram (1:1)-methi-cowpea(V+R), T,: maize+ cowpea
(f)-maize (G)+black gram-wheat+ methi (6:1)-green
gram(G+R), T,;: sorghum (G)+cowpea(V)-oat (f)-pear
millet (f)+cluster bean (V). Raising of maizefor cobs
+vegetable cowpeain 1:1 ratio on broad beds (BB)
and sesbaniain furrow during kharif and mustard in
furrow and 3 rowsof lentil on broad bedsinrabi while
3 rows of green gram on beds in summer produced
highest REY of 26.97 t ha* with productivity of 73.88
kg haday* and profitability of Rs. 773 ha'day* and
was remarkably better than other systems. The
complementary effectswerereflectedinthesystemas

— Pty (g he-1 dap 1] =—c=—RY [1 B0}

Fig. 12. Effect of bio-intensivecomplementary cropping
systemson riceequivalent yield and productivity
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Cropping Systems and Resource M anagement

in broad bed and furrows (BBF) system, the furrows
served asdrainage channelsduring heavy rainsin kharif
whichwere utilized for in-situ green manuringwith 30t
ha' greenfoliageincorporated after 35 daysof sowing.
Thetimely sown mustard crop inthesefurrowsresulted
agood harvest 1.90 t ha'and abonusyield of lentil
(1.45t ha) could be harvested on one hand and 35%
of irrigation water wassaved. Inthesummer seasongreen
gramcouldyield 1.71t ha' asgrainwhileincorporation
of greengramfoliageof about 4.1t ha' inthesoil further
hel ped the system favourably. Bio-intensive system of
raising mai ze +cowpea (f)-maize (C) +b. gram-wheat+
methi (6:1)- green gram (G+R) was second best which
resultedinREY of 24.87t ha' with productivity of 68.14
kg grain ha'day* and profitability of Rs. 731 ha day.
Thissystem proved to bethe second best inthe order of
merit. Thelowest yield (11.19t/ha) with productivity of
31.65kg grain hat day* and profitability (Rs. 269 ha
day*) was obtained under the conventional rice-wheat
sysem.
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Cropping Systems

Fig. 13. Effect of bio-intensivecomplementary cropping
systemson profitability

Resour ce conservation and sustaining high
productivity through cr opping syssem management
and land configur ation

An experiment with twel vetreatment combinations
of land configurationi.e. Flatbed (FB), furrow irrigated
raised bed (FIRB) and broad bed-furrow (BBF) with
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Cropping Systems and Land Configuration

Fig. 14. Effect of cropping systemsand land cofigur ations
onriceequivalent yield and productivity

different cropping systemswasevauated inthestrip plot
design. Theeffect of land configuration and cropping
sysemsonriceequivaentyiddarepresentedinFig. 14
and 15. The bio-intensive complementary cropping
system Maize (caob) +Vegetable cowpea(2:1) (BB) +
Sesbhania(F)-Vegetablepea(BB) + W (F)-Green gram
(G+R) produced maximum REY of 17.03t hat with
productivity of 46.65 kg ha* day* and profitability of
Rs. 411 ha' day*, which wasfollowed by Maize (cob)
(RB) +Sesbania (F)-Vegetablepea(RB) + W (F)-Green
gram (G+R) sysemwith REY 13.68t ha, productivity
of 37.47 kg ha' day* and profitability of Rs. 370 ha'
day-1 and Pigeon pea + Black gram (2:1) (BB)
+Seshania(F)-Wheat (BB) + Wheat (F)-Fallow system
with REY of 12.93t ha?, productivity of 35.41 kg
ha' day* and profitability of Rs. 299 ha' day .

Sustaining rice-wheat productivity through
integrated nutrient supply system

In order to study the production sustainability and
changesin soil physical- chemical aswell asmicrobia
populationunder integrated use of fertilizersand organic
manures, along-term study initiated in kharif 1993 on
sandy loam (Typic Ustochrept) soil at 11 FSR research
farms, Modipuram, was continued consecutively for the
22 year during 2014-15. Theinitia vauesfor important
soil characteristicsat onset of the experiment were pH
7.98, EC 0.42dS/m, organic carbon 0.41 percent, other
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Cropping Systems and land cofiguration

Fig. 15. Effect of cropping systemsand land cofigur ations
on system profitability

P 16.4 kg ha?, availableK 96 kg ha' and available S
14.5kg ha. Thus, the soil waslow in OC, availableK
and S, and mediuminavailable P content. Theexperiment
was conduct in randomized block design with 11
trestments, including different level sof fertilizer nutrients
and partia substitution of fertilizer withfarmyard manure
(FYM), sulphitation press-mud (SPM), green gram
residue (GR) or rice/lwheat residue (CR). The effect of
different nutrient management options on rice-wheat
productivity isdpecitedin Fig. 16 and Table 12.

Long term application of afertilizer in conjunction
with organic manuresinduced asignificant increasein
the organic carbon status of the soil. Thiswasclearly
reflected by aggregate propertiesand stability. However,
the relative effect varies with the source (kind) and
amount of organic matter. Greenmanuringinricefollowed
by farmyard manure addition (25% N substitution) in
whegt emergesasthebest optioninintensiverice-whest
rotation. Addition of crop resdue may also beaviable
option, snceitisdwaysavallableand disposd dsewhere
or burninginsituwill beavoided.

Thelong-term scenario analysisof the RW system
using a 17-year climate record indicated someyield
penalty when changing from continuous flooding to
dternatewetting and drying (AWD) inriceand reduction
of thenumber of irrigationsinwheet. Riceirrigationregime
of 5daysAWD during rice crop and fiveirrigations at
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Fig. 16. Changein riceand wheat productivity asinfluenced by nutrient management options

Table12. Grainyield, irrigation water requirement, and irrigation water productivity of riceand wheat under different
irrigation regimes

Treatments Grainyield Irrigation water requirement Irrigation water productivity
(Kgha?) (mm) (Kgha! mm?)

Rice

CF 6273 1728 368

2AWD 2011 1508 329

5AWD 3838 12 346

8AWD 3187 8% 387

Whest

2IR 3131 100 313

3IR 4339 150 289

5IR 5361 250 214

different phenophases of wheat crop may bethebest L ong term effect of resource conservation
option under water limiting Situations, asit showeda technologiesin rice-wheat system

higher irrigation water productivity with 20.1%yield

penalty compared to continuousflooding during therice Thelong-term experimentswerecarried at research
SeasoN. farm Modipuram in kharif season to study the
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“comparative performance of different methods of rice
planting, namely; handtransplanting (HT), transplanting
by self-propelled transplanter (MT), transplanting by
manual transplanter (Mar), bed planting (BP), zerotill
drilling (ZT), griptill drilling (ST), rotary till drilling (RT),
drumseeding (DS) and sprouted broadcasting (BS), with
respecttoriceyield (), benefit: cost ratio (B: C), energy
output: input ratio (EE) etc. Inrabi, the comparative
performanceof different machinesnamely; bed planter
(BP), zero-till drill (ZT), strip-till drill (ST), rotary-till
drill (RT), and conventiond drill (CS), intermsof whesat
yied (Y), benefit: cost ratio (B: C), energy output: input
ratio (EE) ineach succeeding rice plots. Theexperiments
were design in randomized block design with three
replications. Both the crops were grown with
recommended package of practice. A recommended
fertilizer dose of 120-60-40 kg ha* wasappliedinrice
(saket-4) and wheat (PBW-343).

Evaluation of different drill machinesfor planting
wheat in succeeding rice field

The comparative performance of different RCT
machinesnamely; bed planter (BP), zero-till drill (ZT),
happy —turbo seeder (HT), rotary-till drill (RT), and
conventiond drill (CS), intermsof yield (biomass, straw
andgrain), benefit: cost ratio (B: C), energy output: input
ratio (EE), water use (WU), Phalarisminor (PM) and
other weeds (OWE) wasassessed. Theeffectivefield
capacitiesof RT, HT, ZT, BPand CSwere 0.45, 0.42,
0.52, 0.38 and 0.45 ha h™, respectively. The rotary,
happy turbo seeder and zerottill drilling and bed planting
weretimesaving (70to 75%), labour saving (68to 72%),
diesel saving (60 to 80%), cost saving (65 to 77%),
energy saving (60to 80%) and dsoirrigationwater saving
(15to 30%) compared to conventiona sowing of whest.
Also, there was saving of about 10-15% in seed and
fertilizer inputsin bed planting compared to conventiona
sowing. Theyidd attributeshaveno sgnificant difference
among thetreatments. The highest yield wasfound in
BP(4.58), followed by HT (4.54t/ha) ZT (4.50), RT
(4.44) and CS (4.40) but which are stetistically at par
(Fig. 17). Happy-turbo seeder, zero, and rotary till drills
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and bed planter provided higher net returns (10-20%),
cost effectiveness (8-13%) and energy efficiency (19-
26%); and reduced Phalaris minor (57-82%), other
weeds (65-82%), compared to conventional sowing of
wheat (Fig. 18).

® ficmass (Lha) wGrain yiekt (1ha) ® Saraw yiekd (1ha)

Mothod of wheat planting

wield {yha)

Fig. 17. Effect of different RCT’ sused for wheat crop
establishment on yield (grain, straw and biomass)

Theeffect of planting methodsonwhet yield over
theyearsisdepictedinFig. 18. Theover theyear the
higher yield wasobservedin ZT followed by RT and
RT. Thelowest yiddwasnoticedin conventionaly tilled
plot (CS). Thehigher yiddwasfoundin BPthan CSbut
lower than ZT, RT and HT.

s Effect of different planting methed on wheat yield
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Fig. 18. Effect of different RCT’ sused for wheat crop
establishment onyield over theyear

Different resource conservation technologies for
planting for rice

The comparative performance of different methods
of rice planting, namely; hand transplanting (HT),
transplanting by self-propelled transplanter (MT),
trangplanting by manud transplanter (Mar), bed planting
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(BP), zerotill drilling (ZT), happy-turbo seeder (HT),
rotary till drilling (RT), drum seeding (DS) and sprouted
broadcagting (BS), with respect toriceyidd (), benefit:
costratio (B: C), energy output: input ratio (EE), water
use(WU) waseva uated. Theeffect of planting methods
onriceyield over theyear isdepictedinFig. 19. The
highest yieldwasfound in MaT followed by MT, HT
among the puddled transplanted rice. It was observed
that theyield washigher in MaT (5%) and at par with
MT with comparison to traditional method. Thelower
of yieldin ZT (14%), HTS (15%), BP (12%) and CS
(18%) wasobserved ascompared totraditional HT (5.40
t/ha). Thehigher net returnwasnoticedinthefivedirect
seeded rice as compared to three puddl ed transplanted
rice(i.e. HT, MT MaT) and two sprouted rice seeding
method. Theenergy net return was 9 to 12% higher in
ZT and HTS, ascompared to HT. Energy output: input
ratiowas 20% higher in ZT, 15t0 4% higher in all the
methods except DS, CS and BS, where it was 2 to
10% lower, comparedto HT (4.73). Thewater usewas
30% lower in BP; 2 to 6 per cent lower in all other
methods except CS, DSand BS, whereit was 3to 6%
higher, comparedto HT (210 ha-cm).
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Fig. 19. Effect of plantingmethodson riceyield over theyear

Evaluation of different machinesunder direct dry
seeding of rice

Fivemachinesfor direct dry seeding of rice, namely;
conventiond drill (CS), zero-till drill (ZT), Strip-till drill
(ST), rotary-till drill (RT) and bed planter (BP) were
evaluated using uniform seed (Saket - 4) rate of 30kg
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-
har'. Under ZT, ST, RT and BP sowing was done*._

directly without any field preparation but sowing under .
CS was done after preparing the field with two .
harrowing, 2 cultivator passes and one planking
operations. The row spacing was kept at 180 mm in
CS, ZT, ST and RT, and 120 mm in BP. The
performance parameters of different rice seeding
machinesshowedthat ZT, ST, RT and BPof rice saved
time (85 to 80%), labour (86 to 78%), diesel (80 to
60%), cost (80 to 60%), energy (86 to 61%) and also
irrigation water (8to 35%) ascompared to conventional
sowing. The rice yield, economics and energy use
affected by different methodsis presented in Fig. 20.
Thezerotill drilling produced higher rice (14 %), net
returns (40 %), B: Cratio (21 %) and energy output:
input ratio (35 %), compared to conventional sowing.
Therotary till drilling produced higher rice (8%), net
returns (22%), B: Cratio (11%) and energy output: input
ratio (13 %), compared to conventional sowing. The
griptill drilling produced higher rice (10 %), net returns
(26 %), B: Cratio (14 %) and energy output: input ratio
(22 %), compared to conventional sowing. The bed
planting produced higher rice (8 %), net returns (20 %),
B: Cratio (12 %) and energy output: input ratio (22 %),
compared to conventiona sowing.

1 |y

5 mB:c

| mEE
o 4 ! ; ; . : g ‘ L = y

C8 BP IT ST RT DS BS HT MT MaT
Planting mathod

W e W @

ratlos
- P

Yield {t'ha), B:C and energy

Fig. 20. Effect of planting methodsonriceyield (Y), benefit:
cost (B:C) and ener gy ratios (EE)
(CS—-Conventional sowing, BP—Bed planting, ZT —Zerottill
drilling, ST — Strip till drilling, RT — Rotary till drilling, DS—
Drum seeding, BS — Sprouted broadcasting, HT — Hand
transplanting, MT — Mechanical transplanting, MaT -

Transplanting by manual transplanter)
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#Evaluation of different crop residues management
practices in rice-wheat cropping system

The comparative performanceof different methods
of whest planting machines, namely; zerotill drill (ZT),
rotary tiller (RT) and conventiona sowing (2 harrow +2
tiller followed by ZT) (CS) asahorizonta plotsandrice
residuerecycling asRR: resdueremoval, RB: resdue
burningand RI: resduein-corporation asaverticd plots,,
with respect to wheat yield (YY), benefit: cost ratio (B:
C), andweed infestation (We) waseva uated. Theeffect
of planting methods and res due managementsonwhesat
yield and economic analysis (i.e. input, output cost,
benefits) aredepictedinFig. 21.

u Straw yield (t/ha)

® Biomass (1) Wit of Grain (t/ha)
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Fig. 21. Effect of residue management and differ ent
machinerieson wheat yield

Yield (t/ha)

Thecrop residuerecyclingwasdonebeforeplanting
of both crop seasons (askharif and rabi). Theresidue
recycling were done asriceresidue (5to 6t ha?) as
well aswheat straw (8to 8.6 t hat) and the degree of
recyclingwas 76-81%. Thewhegt yield varied from (4.4
to 4.6 t/ha) inriceresidue managementsviz., RR, RB
and RI and crop establishment methodsviz., ZT, RT
and CS. Thewheat yield hasno significant difference
among the treatments. There was appearance of
ydlowinginseedlingsat theinitia stage but subsequent
establishment and growth of cropswasfound smilar to
non-straw recycledfields. Therecycled whesat Straw got
decomposed after about 50to 55 daysinricefields.

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

comparedto CS(Fig. 22). Theweed popul ati onswere
found lessnumbersin residuein-corporation.

B Cost input (Rx'ha)
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Fig. 22. Effect of resduemanagement and various
machinerieson cost analysis

= Out put cost (Rs/ha) = Benefit (Rs/ha)

The effects of various wheat planting method of
resource saving technologiesrevea ed that zerotill sown
field given about 60 and 80 higher benefit and B: Cratio
ascompared to conventional sowing, however, rotary
till sown produced 22 and 29 % higher benefitand B: C
ratio ascompared to conventiona sowing. Theyieddand
yield attributeshasno s gnificance differenceamong the
treatments.

Development of suitable resource conservation
modulestomitigatetheill effectsof climatechange

Thefiddtrid wasundertaken at Modipuramto study
the effect of tillage, mulch and fertilizer management
practices on growth, productivity, soil fertility and
economicsof rice based cropping systems. Twotillage
systems, four cropping systemsand four crop residue
mulching and fertilizer combination werefactorialy
combined in a split-split plot design with three
replications. Thetillage systems(main plots) were: no
tillage (NT) and conventional tillage (CT), i.e. 4
harrowing and one patella. The cropping systems (sub-
plots.C,- rice-wheat; C,- maize-wheat; C_-rice-barley
and C,- rice-mustard). Thecropresidueused asmulching
and fertilizer combination treatments (sub-sub-pl ots)
consisted of four M, - No mulch + recommended dose
of fertilizer (RDF), M, - Mulch(6t/ha) + recommended
dose of fertilizer (120:60:40 kg NPK) (RDF), M, -
Mulch (0) +125% recommended dose of fertilizer
(RDF), M,- Mulch (6 t/ha) +125 % recommended
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doseof fertilizer (RDF). A recommended fertilizer dose
of 120-60-40 kg ha* wasappliedinall rabi crops. All
the cropswere sown asper recommended package and
practiceswith seed rate 100, 25, 100, 6 kg hatandline
spacing 20, 60, 20 and 45 cm apart of wheat (PBW-
343), maize (Naveen), barley (K-508) and mustard
(Pusabold), respectively.

Rice equivalent yield as influenced by tillage,
cropping systems and nutrient management over
the years (time series)

Thetillageinfluencesignificantly (P<0.05) onREY,
wheress, thecropping systemsand crop resduemulching
and RDF combination significantly (P<0.01) effect on
riceequivaentyidd (REY). However, thedl interactions
wereresponded non-significant. TheREY intreatment
M, and M, had shownat par valueindl years. TheREY
wasrankedinorder M, <M _<M <M, inall years. The
yield attributes of whest (i.e. plant height, number of
tillersand test wei ght) were not significantly (P=0.05)
affected by thetillage sysemsand crop resduemulching
with combination of recommended dose of fertilizer
(RDF), however, the number of spikelets/ear, number
of graing/ear were observed significant (P=0.01) of crop
res duemul ching with combination of recommended dose
of fertilizer (RDF) inwhesat crop amost similar results
werea so observed in other cropping systems.

Climate Change: Effectson productivity of rice-
wheat cropping system in western plain zones of
U.P. and itsmitigation by using DSSAT model

A field experiment was started during kharif 2010
to calibrate and validate the DSSAT model to find out
theeffectsof climatechangeon productivity of rice-wheet
cropping system and its mitigation strategies by using
DSSAT model inwestern plain zone of Uttar Pradesh.
Two wheat genotypes viz, PBW 343 and PBW 226
withtwo levelsof Nitrogen (60 kg ha and 150 kg ha?)
weresown onthreedifferent datesviz, D, (4" week of
October), D, (4" week of November) and D, (4" week
of December) with four replicationsduring Rabi 2010-
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11 to 2014-15. Two rice genotypesviz, PuaaSuganJﬁ&h%

4 (PS4) and Saket 4 with two levelsof Nitrogen (60 kg
ha' and 150 kg ha?) weretransplanted onthreedifferent
datesviz, D, (3" week of June), D, (1% week of July)
and D, (3 week of July) in four replications during
Kharif 2010 to 2014.

Calibration of CERES-Rice and CERES-Wheat
model

Model calibration or parameterization is the
adjustment of parameters so that simulated values
compared well with observed values. The genetic
coefficients that influence the occurrence of
devel opmentd stagesinthe CERES model swasderived
iteratively, by manipulating therel evant coefficientsto
achievethe best possible match between thesmulated
and observed number of daysto the phenological events,
maximum |eaf areaindex etc. Other coefficientswere
derived from determinationsof non-limited grainweight
and number of grains per panicle (rice). Crop data of
Kharif season 2010 to 2012 and Rabi season 2010-11
to 2012-13 were used for calibration of the CERES-
Riceand CERES-Wheeat model of DSSAT Crop Modd!.

Validation of the CERES-Riceand CERES- Wheat
model with observed data

The DSSAT family of CERES-Rice and CERES
Wheat modd wereemployed to simulategrainyield of
riceaswell aswheat crop for comparison with those
respective ones which were observed under field
experiments during Kharif season 2013 to 2014 and
Rabi season 2013-14 to 2014-15with aview to assess
the performance of themodel insmulating theresultsof
these characters. The results of smulated yields are
described below.

Thesmulated grainyield of the varioustreatments
transplanted on three different dates by the model was
intherange of standard deviation of the observed grain
yield of the respective treatmentsasshowninFig. 23
(a&b). Simulated and observed grain yield was
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Fig. 23(a). Treatment wisevalidation of the CERSE-RiceM odel
intermsof grain yield with observed dataduring Kharif 2013

significantly associated (P=0.05) and correlation
coefficientswere 0.29 and 0.57 for kharif season of
2013 and 2014 respectively. Higher Student t test were
0.73 and 0.92 between simulated and obsereved grain
yieldfor kharif 2013 and 2014 respectively showed the
strength of themodel . Simulation resultsal so reveal ed

Fig. 23(b). Treatment wisevalidation of the CERSE-RiceM oddl
intermsof grain yield with observed dataduring Kharif 2014

modd performswell inamulation of grainyieldin case
of cultivar Saket 4 over the Pusa Sugandha 4.

Thesimulated grainyield by themodel wasfound
quite closer to the observed val ues of both the wheat
cultivars(Fig. 24 a& b). Almost all thetest criteriaused

7 === Observed =@—Simulated

Grain Yield (t ha')

V1|v2/vVl|v2vl|vzvl V2!V1|V2 V1v2
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Fig. 24 (a). Treatmentwisevalidation of the CERSE-W heat
Model intermsof grain yield with observed dataduring rabi
2013-14
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Fig. 24 (b). Treatmentwisevalidation of the CERSE-W heat
Model intermsof grain yield with observed dataduring rabi
2014-15
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for validation of the model wasfound inthe support of
the strength of the CERES-wheat modd to smulatethe
granyiedinwestern plainzoneof Uttar Pradesh across
the sowing window of the crops.

Development of Sustainable Production M odel for
Rice-Wheat Cropping System

Thefiled experiment, initiated in monsoon 1998 at
Indian Institute research farm, Modipuram, in order to
devel op synthesi zed sustainabl e production model for
rice-wheat system, was continued for 17" consecutive
year (2014-15). To addresstwo major non sustainability
Issuesinrice-wheat systemviz., declining soil fertility
and increasing infestation of noxious weed such as
Echinocloa spp in rice and Phalaris minor in wheat.
For this, seven treatments are conducted which are
dynamic in nature, and are subject to change in
accordancewith changein packageof practices, fertilizer
recommendation or soil-test values. In order to study,
well established proven technol ogiesare being compared
asper treatment detail sgiven below:

T,=Control i.e., no chemical fertilizer or organic manure
T,= Recommended fertilizer dosetoriceand whest (SR)

T,=75% of recommended NPK asfertilizer+25% N
as FYM to rice and complete recommended NPK
fertilizer towheat

T,=Fertilizer smilarto T, but substitution of every third
wheat crop with berseem

T.=Fertilizer smilarto T,,, but substitution of every third
rice crop with forage cowpea

T,= Soil-test based fertilizer use in rice and wheat
(STCR)

T_=Organicfarming
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Productivity dynamics - ﬂ

During 2014-15 the rice-wheat productivity
remained cons stently higher under soil test based, crop
nutrient recommendation, which was at par to the
integrated nutrient management options. On the other
hand, adeclining trend was noticed under recommended
NPK fertilizer as well as under no-NPK (control)
treatment as compared to the initial year yields.
Sustainableyield index (SY1) measured for therice-
wheat system using 03 yearsmoving averageindicates
that STCR had highest SY1 (0.92inriceand 0.94 in
wheat crop) followed by IPNStreatment (0.79inrice
and wheat crop) (Fig. 25). On the other hand, lowest
SY | was noticed with organic farming treatment. The
weed flora counted at 35 DAT in rice revealed the
advantage of introduction of a break crop of forage
legume (Table 13). Thelowest count of 6-11 weed plants
nr2inricewasrecorded in treatments, where berseem
or cowpeawas grown to substitute wheat or riceat a
definite time interval. Although the noxious weed
popul ationwassubgtantialy lower under organicfarming
plot but the other weed popul ation wasmaximuminthis
treatment After 17 crop cyclesoil organic carbon content
was maximum under organic farming plotsfollowed by
IPNSand least under chemical fertilized plots (0.68 %
and 0.72% respectively). Effect of different nutrient
management optionsstudied on soil aggregationreved's
maximum aggregation (%) was under organic farming
(40.5%) followed by IPNS (39.6%) and least under
recommended NPK+Zn applied plots(32.4%). Canopy
temperature (°C) studieswere madein rice season at
55 days after transplanting (DAT), 60 DAT, 65 DAT
and 70 DAT indicatesthat use of organicshad mitigating
effect on soil canopy temperature and thel owest canopy
(lower and upper canopy) wasrecorded under organic
farming plots (Fig. 26). On the other hand, use of
chemicd fertilizer i.e. recommended NPK had maximum
canopy temperatureriseat al thericecrop sudied stages
(Fig. 26). The mean weight diameter (g/cm) wasalso
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Fig. 26. Effect of nutrient management optionson photosynthesisratein ricecrop

highest with organic farming plots(1.78 g/cm) followed
by IPNS treatments (1.47g/cm) and the plots having
cowpea (1.38g/cm) or barseem (1.24g/cm) as break
crop. Thelowest mean weight diameter wasrecorded
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under control (no-NPK) treatments (0.97g/cm), which
was nearer to NPK+ Zn applied (chemical fertilized)
ones (1.05g/cm). Soil penetration resistance was
increased with increasing profile depth across the
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treatments. Among thetreatments options, plotshaving
cowpea as a substitute crop for rice had lowest
penetration resi stance up to 60 cm profile depth. Soil
penetration resistance in 0-15cm profile depth was
smaller under IPNS options like 25% NPK through
FYM (IPNS), IPNS+barseem substitution or IPNS+
cowpeasubgtitution. Thesoil penetrationres tancewas
of increasing order as IPNS >IPNS+barseem
>| PNS+cowpeaas substitute crop. On the other hand,
recommended NPK has maximum penetration
resistance. Cumulative infiltration rate (mm) and
infiltration rate (mm/hr) measured for 1440 minutes

ANNUAL REPORT 2015-16

indicatesdthoughtheinfiltrationrateof organic far;iﬁbh.aqj

treatment was maximum (0.287 mm/hr) under Organic
farming trestmentsbut thecumulaiveinfiltrationratewas
highest under IPNS (25% NPK through FY M) plots
alongwith cowpeaasbresk crop at each thirdrice crop.
Soil bulk density declinedin 15-30 cm depth by 0.13 g/
cc under plots having cowpea as substitute as break
crop ascompared to recommended fertilizer plot. Field
water use efficiency was recorded maximum in the
treatments having IPNS followed by soil test based
nutrient recommendation used plots.
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Studieson persistenceof pesticidesresiduesin the
agricultural produce of intensively cultivated
farming situationsin peri —urban areasof western
plain zoneof Uttar Pradesh

Thesmall and marginal farmersof thisregionare
using different plant protection chemicalsto protect their
agricultural produce. Lack of knowledge regarding
recommended dose application, waiting periods of
pesticidesetc. isresultingin agricultural productsbeing
contaminated with the hazardous agro chemical that
causesdetrimental effect on human health besides our
environment. Technical knowledge/skillsregarding the
pesticide applicationin agricultural fieldisthe need of
hour to minimize environmental pollution and health
hazard. This project will help the farmers and stake
holder to enrich their scientific knowledgefor pesticide
and asominimizethe cost cultivation.

It wasfound that farmers of thesearea spend 17.6
% (sugarcane), 2.5% (wheat),10.3% (rice), 19.64%
(potato), 8.25% (mustard), 21% (okra), 20-29%
(brinjal), 16-18% (tomato), 9.5-20.5% (cabbage and
cauliflower) and 23 % (chilli) of thetota cogt of cultivation
for plant protection measures. Among insecticide,
Chlorantraniliprole (Coragen) isextensively used as
foliar gpplication aswell assoil gpplication. Chloripyrifos
stands next to the Renoxypyr (Coragen). Among the
herbicides Butachlor, Metribuzine, Sulfosulfuron, 2-4D,
Atrazineare generally used by thefarmers. Mancozeb
and Carbendazime arevery popular fungicidesbesides
different mixture new fungicides like Fenamidon +
Mancozeb, Pyraclostrobin+Polyram, Trifloxystrobin+
Tebuconazol eetc.

Degradation of Chlorpyrifosin flooded soil

A pot experiment was conducted in ICAR-11FSR
to study the degradation of Chlorpyrifos in the
rhizospheric soil of paddy under flooded condition. Two
seriesof pots(planted and unplanted) containing 5 kg of
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soil were maintained under flooded condition. An
aqueoussuspension of Chlorpyrifoswasapplied at 10ug
ai. per gram of soil in each pot. Twenty one daysold
rice seedlings (Variety-PB1121) planted in pots
represented planted series. Another seriesof pot was
maintained only under flooded condition without rice
seedlings. All potsin threereplicateswere maintained
with standing water. Chlorpyrifoswas applied after 7
days of flooding. Rhizospheric soil samples were
collectedon0,3,7,12,18, and 25 daysafter Chlorpyrifos
applicationinsoil. Thesoil wasquantitatively transfered
tothe 100 ml Erlenmeyer flask with distilled water and
acetone. Soil suspensionwas prepared and transfered
to centrifugetubefor centrifugation a 7000r.p.mfor 10
min, the supernatantsweretransferred to aseparating
funnd for portioning with Hexane. The organic solvent
fractionsweredried over sodium sulphate. The aqueous
fraction was partitioned in threetimeswith 30, 20 and
20 ml n Hexane. The pooled solvent fractions were
evaporated to drynessat room temperature. Theresdues
werere-dissolvedin 10 ml of hexane and then analysed
by GCMS (Varian GC Model CP3800 coupled with
Varian4000 lontrgp M S). Thechlopyrifoswasestimated
after oven temperature programming in GC. The
temperature programing was asfollows- initial oven
temperature 100°C withhold time 1 minute, increase
temperature 200°C @ 4°C per minuteswith hold time 2
minute and then thetemperature wasincreaseto 260°C
@ 8°C per minuteswith holdtime2 minutes. Total run
timewas 37.50 minutesand Chlorpyrifosresiduewas
detected and identified by the GCMS at Rt of 30.1
minutes (Fig. 27 and 28). The molecular weight of
Chlorpyrifosis350.59.In the massfragmentation of the
targeted compound, base peak wasfound at m/z* 314.5
and another important massfragmentation wasfound at
m/z* 97 of sampling (Fig. 29). The degradation of
chlorpyrifosinsoil followed afirst order reaction based
ontheequation C=C e* where Cisthe concentration
of theinsecticideremaining inthesoil after timet, C_is
theinitial concentration and k isthefirst order kinetic

ICAR-Indian Insitutute of Farming Systems Research



1A

m

B el i | [ |
i Py et e H
TomPoruly b oy P ki i

'] {
&0 a4 11 L

Fig. 27. GCM SChromatogram of Chlor pyrifos
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Fig. 29. Degradation patter n of Chlorpyrifosin flooded soil

constant. From the degradation study, it wasrecorded
that initially therewas only 2% to 5% degradation of
Chlorpyrifosin both types of soil environment. The
degradation was 40% faster in therhizospheric soil of
paddy as compareto thenormal soil on 12 days after
transplanting. During soil sampling, fewer amounts of
Chlorpyrifosresduesweredetected intherhizospheric
s0il ascompareto the non rhizospheric soil. Chlorpyrifos
residuesin the paddy rhizospheric soil wasdetected 9.73
% where asin non rhizospheric soil, theresidueswas
31.33% of theinitial concentration.
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Thehdf-lifeof the Chloropyrifoswasca culated from
the degradation pattern of Chlorpyfosresidueinflooded
s0il under planted and unplanted condition. The haf-life
of Chlorpyrifosin plated flood soil was8 dayswhereas
the half-lifewas 11 daysin the unplanted flooded soil.
From the above studiesit can be concluded that the
degradation of Chlorpyrifosisfaster under planted flood
soil than the unplanted soil. Both the biotic and abiotic
factors, which actsin tandem and complement each other
inthesoil environment, influencethe pesticidedegradation
insoil environment.

41



—stimation of greenhouse gasemission from IFS
modulesand modelsunder AICRP-IFS

The project wasinitiated in April, 2014 onwards
withtripleobjectivesviz i) estimation of greenhousegas
(GHG) emissionsfromdifferent componentsof IFS,; ii)
identifying GHG emissionshotspots, andiii) identifying
and suggesting GHG mitigation options. During theyesr,
activity datafor variouscomponentsof |FSmode sunder
All IndiaCoordinated Research Project on Integrated
Farming System (AICRP IFS) On Farm Research
centres Paiyur, Tamilnadu and Udai pur, Rg asthan were
provided and tabulated for estimating the GHG emission.
Theassessment of emission of GHG followsthestandard
Intergovernmental Panel on Climate Change (1PCC)
accounting and reporting guidelineswith avail abledefault
and country specificemission coefficients. Estimation of
emission of CO_-einbenchmark cropping module of
OFR 2 villages, Paiyur, Tamilnadu reveals that low
productivevillages emitted mean 517 kg CO,-e GHG
farm household, whilst high productivevillagesemitted
mean 781 kg CO,-e GHG farm household™. Further,
application of N fertilizer inlow productive villages
contributed 79.7 per cent followed by 11.5 per cent
from paddy crop and 8.78 per cent from FYM
application. In high productivevillages, gpplication of N
fertilizer, paddy crop and FY M application contributed
53.0,42.9 and 4.10 per cent, respectively. Benchmark
cropping moduleinlow productivevillagesin OFR 3in
Udaipur, Rajasthan emitted mean 306 kg CO,-e GHG
farm househol d* with 97.7 per cent contribution from
fertilizer N application and 2.21 per cent from FY M
application, whilehigh productivevillagesemitted mean
366 kg CO,-e GHG farm household* with 90.9 per
cent contribution from fertilizer N application and 9.26
per cent from FY M application. Also, during the year
2013, application of fertilizer N, paddy cultivation,
consumption of POL and electricity inICAR-1IFSR
resulted into emission of 346t CO,-e GHG Electricity,
POL, fertilizer N and paddly cultivation contributed 70.0,
23.0, 6.00 and 1.00 per cent, respectively to thetotal
CO,-e GHG emission during the year (Fig. 30). This
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emission can beoffset by using slow releasefertilizers,
solar water pumpsand block plantation of trees.

= Electricity
= Pacdy

o M Fertilizers
= POL

Fig. 30. Contribution of activitiestototal CO,eGHG
emission at ICAR-I1FSRin 2013

Evaluation of sugar cane and wheat varieties for
sugar cane— atoon-wheat cropping system under
organicand non-or ganic conditions

Under this project aset of nine (Early) sugarcane
varietieshasbeen put inthe experiment under inorganic
condition on May 8, 2015. However, experiment in
organic condition has been laid in 13" May, 2016.
Observationsviz; germination, tillering, NMC, cane

Table14. Performanceof early maturing varietiesunder non-
organic condition during summer planting (mean value)

Varieties No.of tillers  NMC  Brix percentage
(6rows) at harvest
Co0238 174.00 1563 2027
CoSe 03234 266.67 2107 1856
UP05125 23067 2147 1332
CoS03251 17867 1593 19.07
Co098014 288.33 216.7 2012
Co0118 249.33 1937 1944
CoLK 011201 32467 237 1885
CoLK 013201 34167 288.3 1933
CoPK 05191 41967 3337 1895
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weight, cane height and brix % have been recorded and
displayed (Table14). Thevariety CoPk 05191 produced
highest NM C in summer planting followed by ColL k
013201 and CoL k 011201. Highest cane weight was
gained by Co 0118 followed by Co 0238, CoSe 03234
and CoPk 05191. While, cane height was recorded
highest by varietiesCo 098014 followed by Co 0238,Co
0118 and CoPk 05191.However Brix % was found
highest in clones Co 0238 followed by Co 098014,Co
0118,CoLk 013201 and CoPk 05191. Initial
observationsreved that varietiesCo 0238, Co 098014,
Co 0118 and CoPk 05191 can perform better in
summer planting intermsof caneand sucroseyield.

Evaluation of rapeseed and mustard varieties
(under AICRP) in zonell at I1FSR Modipuram,
M eer ut

This project was awarded to ICAR- IIFSR
Modipuramfor conductingtrias (AICRP) on rapeseed

—

.
and mustard asavoluntary center. Threetridshave bee*rﬁ:%?

conducted in September and October 2015 on coded
entriescarryingeachtrial.

Initial varietal trial (Early) —Indian mustard

Sixteen strains of Indian mustard were tested in
randomized block design with threereplications. The
strainMCN (E) 15-6 recorded highest seed yield (2734.
82 kg hat) followed by MCN (E) 15-13(2638.53 kg
hat), MCN (E) 15-10 (2573.34 kg ha') and MCN
(E) 15-2(2562.97 kg ha). Highest 1000 seed weight
was recorded by strain MCN (E) 15-15(7.33 gm)
followed by MCN (E) 15-8 (6.42 gm) and MCN (E)
15-2(6.18 gm). Strain MCN(E) 15-15(125.33 days)
wasfound extremely early maturing followed by MCN(E)
15-13(128.33 days) and MCN(E) 15-14(128.07 days)
(Table15).

Table 15. M ean performanceof early maturing strainsof I ndian mustard

S.No Srain 1000 seed weight (gm) Seedyield (kgha?) Daystomaturity
1 MCN (E)15-1 499 244001 130.67
2 MCN(E) 15-2 6.18 256297 129.00
3 153 6.05 1800.01 130.00
4 154 567 2440.01 13233
5 155 480 146519 13533
6 156 558 2734.82 12067
7 157 6.00 2028.16 13033
8 158 642 1952.60 130.00
9 159 543 2020.75 13567
10 1510 499 257334 13167
1 1511 578 248890 120.33
2 1512 6.01 241482 131.00
13 1513 563 263853 12833
14 1514 582 199112 128,67
15 1515 733 1368.89 12533
16 1516 6.07 2260.75 130.67
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Sixteen strains of rape seed were evaluated in
randomized block design with threereplications. The
strain TCN 15-4 recorded highest seed yield (1451.86
Kg/ha) followed by TCN 15-11(1419.26 Kg/ha) and
TCN 15-15(13.98.52 Kg/Ha). Highest 1000 seed
weight wasrecorded in strain TCN 15-10 (4.42 gm)
and TCN 15-13(4.22 gm). Whereasstrain TCN 15-3
matured in minimum day (110 days) followed by TCN
15-2(111 days) and TCN 15-14(111.33 days) (Table
16). Two strainviz; TCN 15-1 and TCN 15-12 did not
flower.

Initial varietal trial (Timely sownirrigated) Indian
mugtard

Thirty drainsof timely sownirrigated Indian mustard
weretested in Alphalattice design (Block -6, Plot -5)
with threereplicationsduring Rabi season 2015-16. The

highest seed yield (2942.23 kg ha*) was recorded by
strain MCN 15-9 followed by MCN 15-27A (2642.97
kg hat) and MCN 15-8(2577.79 kg ha?) . Highest
1000 seed weight wasrecorded under strain MCN 15-
4(5.72 gm) followed by MCN 15-22(5.59 gm) and
MCN 15-8(5.48 gm). Onmaturity perspective, thestrain
MCN 15-13 matured in 135 day followed by MCN
15-6 and MCN 15-20 which matured in 135.67 days
(Table17).

Performanceevaluation of high yielding sorghum
cultivarsin eastern Indiaunder stagger ed planting
inthe spring season

Fieldtrial consisting of 10 sorghum varietieslaid
downinthemonth of February and March, 2015in split
plot design with threereplication acrossthree dates of
sowing [ D, (16.2.2015), D, (03.03.2015) and D,
(18.03.2015)] at SiwayaFarm.

Table 16. M ean perfor manceof different strainsof rapeseed (Toria)

S.No Srain 1000 seed weight (gm) Seed yield (kg ha?) Daystomaturity
1 TCN 151 0 0 0

2 TCN15-2 334 88297 111.00

3 153 290 54222 11000

4 154 351 1451.86 11267

5 155 365 1260.75 11267

6 156 34 1374.82 11400

7 157 398 131852 11267

8 158 348 136149 112.33

9 159 377 72741 116.00

10 1510 442 1349.63 11367

1 1511 39 1419.26 114.33

12 1512 0 0 0

13 1513 422 118371 114.00

14 1514 335 64889 111.33

15 1515 361 139852 114.67

16 15-16A 300 580.74 11300
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“Table17. Mean performanceof different strainsof (Timely sown irrigated) Indian mustard

S.No Srain 1000 seed weight (gm) Seedyield (kgha?) Daystomaturity
1 MCN 151 533 2005.93 139.33
2 MCN 15-2 501 236149 136.00
3 MCN 15-3 5.00 254964 14067
4 154 572 198371 13833
5 155 517 2179.27 137.00
6 156 477 1530.38 13567
7 157 508 232297 136.00
8 158 548 2577.79 13933
9 159 539 204223 13867
10 1510 515 219853 14033
1 1511 511 1945.19 13533
2 1512 549 212149 136.00
13 1513 542 2051.86 13500
14 1514 487 2420.75 136.33
15 1515 495 202519 13567
16 1516 544 1994.08 13833
17 1517 545 196741 13600
18 1518 512 2272.60 137.67
19 1519 507 230371 137.33
20 1520 514 212297 13567
2 1521 453 244593 136.67
2 1522 559 2400.01 13867
3 1523 536 192297 13833
2 1524 4.66 187260 13967
5 1525 474 253927 136.67
2% 1526 560 2114.08 139.00
27 1527 548 217.79 136.67
P 15-27A 4.83 264297 14000
2 1528 567 2404.45 14033
0 15-28A 4.85 209%6.30 13833
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The field experiment consisting of ten sorghum
varietiesnamely CSH14, CSH16, CSH13R, CSV17,
CSV27, Phule Revati, Phule Anuradha, CSV 24SS,
CSH24MF and CSV21F was conducted at the
Research farm of 11FSR, Modipuram (Uttar Pradesh)
for their grain and fodder yields during spring season
2015 in split plot design with threereplications across
three dates of sowing like D1 (16.2.2015), D2
(03.03.2015) and D3 (18.03.2015). It was observed
that among dl thevarietiesCSV 17 wasextremely dwarf
coupled with extreme early maturity. 1t wasobserved

Table 18. Comparative performance of fodder sorghum
varietiesunder wester n plain zone of Uttar Pradesh

Variety Green Fodder yied Dry fodder yield
(t/ha) (t/ha)
CSH24MF 157.36 64.52
CSV 24SS 14543 59.62
CSV 21F 144.46 5867
46

that amongst ten varieties CSV 24 SS, CSH 24 MF =
and CSV 21 F (Table 18) can begrown only for fodder
purpose sincethey are poor ingrain coupled with late
maturity.

ThevarietiesCSH 14, CSH 16 and CSH 13Rwere
foundat parinterm of grainyield and they aso recorded
considerableyield of green fodder (Table 19). While,
thevarietiessuchasCSH 14, CSH 16, CSH 13 R and
CSV 27 werefound to bedual purpose (Table20)i.e.
they can be grown for both grain and fodder purpose.
Indeed, date of sowing D, wasfound suitablefor good
germination aswell asplant stand. Whereas, second date
of sowing (D2) had positiveimpact ongrowthandyield
attributesviz. plant height, number of leaves/plant, grains
per head and green fodder yield irrespective of varieties
under test. However, second(D2) and third(D3 dates of
sowing were found better than first date of sowingin
respect to crop growth and devel opment on recently
devel oped new cultivarsof sorghum.

CSH 14 grain Sorghum

ICAR-Indian Insitutute of Farming Systems Research



Table 19. Comparative performance of grain sorghum Table20. Comparative performanceof dual purpoaeszolr;ﬁﬁﬁn%§

varietiesunder wester n plain zone of Uttar Pradesh

.

varietieswestern plain zone of Uttar Pradesh

Screening of short duration varieties under
sugar cane- ratoon- wheat cropping system for N-
W plain —an exploratory study

Under thisexploratory study 18 sugarcanevarieties
collected from 1SR Lucknow, SBI regional centre,
Karnal and UPCSR Regional station, Muzaffar nagar
were planted during crop season 2014-15. Some
component characterswererecorded on thefirst plant
crop and they are depicted in Table 21 and 22.

Variety Greenyield Sover yield Variety Green fodder Grainyield
(t/ha) (t/ha) (t/ha) (t/ha)
CsH14 7.9 1463 CSH13R 10846 7.66
CSH16 7.79 1454 Csv 27 10328 441
CSH13R 7.66 2555 CSH16 87.76 7.79
CSH14 7961 7.9

Inearly group of sugarcanevarieties(Table21) The
variety Co 0118 yielded highest average cane weight
followed by Co 0238,Co0 098014 and CoS03251.The
number of millable cane (NMC) was produced highest
by CoPk 05191followed by CoSe 03234, Co
098014,CoL k 011201 and Co 0238. While, onthebrix
performancethevariety CoS 03251 wastop performer
followed by CoPk 05191, CoLk 011201 and UP
05125.However, cultivar Co 098014 was highest cane

Table21. Performanceof early maturing varietiesin spring planting.

Sr. No. Varieties Avg. caneweight (kg) NMC (6rows) Yidd (ton/ha) Brix % at harvest
1 Co02338 143 312 10668 198
2 CoSe(03234 096 374 95.88 2014
3 UP05125 0.88 05 8051 212
4 CoS03251 1 27 7034 236
5 Co098014 136 A 11598 196
6 Co0118 15 209 0.02 2.7
7 CoLK 011201 083 31 7888 218
8 CoLK 013201 097 29 5584 1914
9 CoPK05191 091 R %6.04 21838
Table22. Performance of mid-latevarietiesin spring planting.

Sr. No. Varieties Avg. caneweight (kg) NMC (6rows) Yield (ton/ha) Brix % at harvest
1 Co05011 145 329 12529 2134
2 CoPant 97222 093 316 7811 2052
3 CoS08279 087 277 6882 2068
4 LG04043 098 1 64.38 236
5 Co0124 152 348 12054 2148
6 CoSe01434 108 3% P11 2364
7 CoS07250 08 333 6545 248
8 UP0097 084 A7 64.33 26
9 CoPant 05254 1 387 89.68 24
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Ielder followed by Co 0238,Co 0118 and CoPk
05191. Indeed, Varietiesin early group Co 098014,
C00238, Co 0118 and CoPk 05191 wereoverall better
performer intermsof caneyield and brix performance.

Onthe other hand, mid-late clones (Table 22) Co
0124 produced highest average cane weight followed
by Co 05011, CoSe 01434 and CoPant 05224. Variety
Co 05011 was highest NMC producer followed by

CoSe 01434, CoPant 05224 and CoS 07250.Highest
brix was gained by CoSe 01434 followed by UP 0097,
CoS 07250 and CoPant 05224.The top cane yielder
variety was Co 05011followed by Co 0124,CoSe
01434 and CoPant 05224. Although, Varietiesin Mid-
late group Co 05011, CoSe 01434 and Co 0124 may
satisfy theexpectationsof bothfarmersand sugar factory
OWNers.
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Transfer of Technology Refinement and Human Resource Development

System based proven technologies in farming
systems perspective under demonstration in
technology park

Demondtration of twenty Six proven cropping models
of Integrated farming systeminvolving vegetable(7),
conservation technol ogiesbased (6), involvingimproved
varieties(5) ,maize based (4) and sugarcane based (4)
was donein thetechnology park of I1FSR during the
year. Thedemongtrated mode swere superimposed with
theimproved technologiesi.e. improved verities, direct
seeding of rice (DSR), system for rice
intensification(SRI), mechanical transplanting of rice,
nutrient management (SSNIM) rice maize . sugarcaneand
wheat, green manuring (GM), rai se bed planting(RB)
,oroad bed furrow system (BBF), zerotillagetechnology
in wheat, crop residue management in wheat, inter
cropping insugarcane and farmerspracticefor thelive
on-farm demonstration of the modelsfor the benefit of
thefarmersof theregion wasdone

From different vegetable based cropping systems
under study it was observed that farming systems
involving vegetables such as potato, bottlegourd ,okra
and brinjal and pulselike mung have provided higher
return (REY /ha) ascompared to predominant cropping
system of Western UPi.e. B. rice -wheat where as
other systemsrecorded lower yield (Table 23).

Table 23. Vegetablebased far ming systems

Vegetablebased SystemIncome  RYE

(Rs) (tha?)
Bas. rice- wheat 151181.01 8839
Bas. rice-otato- mung 317177.70 18.66
Bas. rice - potato- okra 274425.09 1614
Sorghum—potato - mung 215121.95 1265
Bas. rice - cauliflower- onion 218257.84 raa
Brinjal- maize (cabs) 277346.09 1631
Okra- veg.pea(BB)+ whesat(F) 346519.16 20.38
- bottle gourd
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Technol ogiesbased cropping systemsi.e. Bas.rice
(MT+ SSNM )- wheat (RM, SSNM)- Ses., Bas. rice
(MT,SSNM ) - wheat (RM SSNM) - Ses. and Bas.
rice (SRI, SSNM) - wheat (ZT, SSNM) — Ses. under
study reveled that all of the systems superimposing dif-
ferent proventechnol ogiesprovided higher yield (REY/
ha) as compared to Bas. rice (FP) —wheat (FP) farmer
practice (Table 24).

Table 24. System productivity and economics of different
proven technologies

Technologies System Income  RYE
(Cropping Systems) (Rs) (tha?)
Bas. rice(DSR)- wheat (SSNM)  141637.63 833
- Seshania

Bas.rice(SRI ,SSNM) —-wheat ~ 157491.29 9.26
(ZT,SSNM) -Sesbania

Bas. rice (SSNM) -wheat 17101045 10.06
(RM,SSNM) -Seshania

Bas. rice (MT,SSNM)—wheat 159372.82 9.37
(RFD) -Seshania

Bas. rice (SSNM) —wheat (RFD)  145156.79 84
-Sesbania

Bas. rice (FP) —wheat (FP) 13592334 800

Improved varietiesbased cropping systemsie. Bas.
rice(V B-22) ~wheat (HD2967), Bas. rice(1509) ~whesat
(DBW71) and Bas. rice(VB-24) -wheat (HD2894)
under study reveledthat all of the systems superimpos-
ing different improved varieties provided higher yield
(REY /ha) as compared to Bas. rice (FP) —wheat (FP)
farmer practice (Table 25).

Other different cropping systems iemaize(F) +
pigeon pea(RB) -wheat (SSNM), maize(R& F,.SSNM))
—mustard (SSNM) —summer moong, maize(F) + pi-
geon pea (RB) —wheat (SSNM) and Bas.rice-sugar-
cane (AP)+potato-ratoon-wheat (L S) -sesbania, rice-
sugarcane (SP)+ summer moong-ratoon-wheat (L S)-
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- 5..,:sﬁ->1'i'§ft;le25. Improved varietiesbased far ming systems

Improved varietiesbased System Income RYE
cropping systems (Rs) (t ha)

Basrice(1612) -wheat(PBW343)  145644.60 857
Basrice(VB-22) -wheat (HD2967) 164738.68 969
Basrice(1509) -wheat(DBW71)  160627.18 945
Basrice(PB-6) -wheat (HD2967)  137979.09 812
Basrice(VB-24) -wheat (HD289%4) 152334.49 89%

Sesbaniaunder study reveledthat all of the systems su-
perimposing different proven technologies provided
higher yield (REY /ha) dueto systemsinvolving of mung
been, pigeon peaand intercropping of potato ascom-
pared to farmer practice maize and sugarcane based
cropping systems. The highest systemincomewasre-
corded from Bas. rice-sugarcane (AP)+potato-ratoon-
wheat (LS) -Sesbaniaof Rs278745.87 havingaRYE
of 16.40, whereasthe lowest system income was re-
corded from mai ze(FP) -mustard —summer moong (FP)
of Rs. 166480.86 havingaRY E of 9.79 among differ-
ent systemseva uated (Table 26).

Table 26. M aize and sugar cane based far ming systems

Technologies System Income RYE
(Cropping Systems) (Rs) (tha?)

166480.86 979

Maize (FP) -mustard —summer
moong (FP)

Maize(FP) —mustard (SSNM) —
summer moong

Maize (R& F,SSNM)-whesat
(R&F,SSNM)- summer mung

Maize(F) + pigeon pea(RB) —
wheat (SSNM)

Maize(F) + pigeon pea(BB) —
wheat (SSNM)

Bas.rice-sugarcane (AP)+potato- 278745.87 1640
ratoon-wheat (L S) -Sesbhania

Bas.rice- sugarcane (SP)+summer 254634.15 14.98
moong-ratoon-wheat (L S)-Sesbania

21073171 1240

176584.39 10.39

183623.69 10.80

206968.64 1217

196655.05 1157

Sugarcane (Summer)-ratoon -
whest (LS)
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Feedback collection through structurd schedulefrom
thevigtorsreveedthat different farming systems, Okra
veg.peat+ wheat(F) - bottle gourd , Bas.rice (SRI
,SSNM) —whest (ZT,SSNM) -Sesbania, Bas. rice(VB-
22) -wheat (HD2967, Maize(R& F,SSNM)) -mustard
(SS\NM) —summer moong, Maize(F) + pigeon pea(RB)
—wheat (SSNM) and Bas. rice-s.cane (AP)+potato-
ratoon-wheat (L S)-Sesbaniawerefirst ranks among
the different systems. It has been a so observed that.
Sorghum—potato — mung, Bas. rice (DSR)- wheat
(SSNM) — Sesbania, Rice (1612) -wheat(PBW343)
cropping systemsobtained thelow rank. Theandysisof
data about the different aspects related to 11FSR,
Modipuram i.e. enhancement of knowledge about
improved technology (25-30%) , attitude of officials,
qudity of experiments, arrangement of vist and ussfulness
of technology park revealed that mgjority (80 -95%) of
thevisitor had opinion of good to very good rating given
to the all aspects. Only 8.33 percent visitors had
expressed their opinion as something good.

On-Farm
M anagement

Integrated Farming Systems

On-farmtrialson intercropping of maizefor fodder
in sugarcane

Fifty five farmers were selected randomly from
Rasoolpur Jattan village of Shahpur block,
Muzaffarnagar district for conducting on-farmtrials
(OFTs) on intercrop green gram variety SML-668
(Synchronized variety) with sugarcaneduring 2015-16.
Two treatments were taken under each OFT and each
treatment was laid on an area of 1000 sq. m. The
comparison of improved practice (farmers practice +
intercrop of green gram) and farmers' practice (mono
crop of sugarcane) wasmade. Theresultsrevealed that
increaseinyield of sugarcaneof improved practice over
thefarmers' practicewas 13.4%. It was also reveal ed
that with an additiona expenditureof Rs. 6000/- inform
of seeds and other cultural practices, there was an
increase in net return of Rs 17240/- per hectare in
improved practiceover thefarmers' practice. Benefit
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cost ratio was higher 1.82 in improved practice as
comparedto 1.70infarmerspractice.

On-farmtrials on intercropping of fodder Maize

Sixty farmers were selected randomly from
Rasoolpur Jattan village of Shahpur block,
Muzaffarnagar district for conducting on-farmtrials
(OFTs) onintercrop of maize (fodder) variety African
tall with sugarcane during 2015-16. Two treatments
were taken under each OFT and each treatment was
laid on an area of 1000 sg. m. The comparison of
improved practice(farmers practice+intercrop of maize
for fodder) and farmers’ practice (sole sugarcane) was
made. Theresultsreveaed that increaseinyield under
sugarcane of improved practice was 7.8%. over the
farmers’ practice Cost of cultivation of both improved
practiceand farmers’ practicewasworked out. It was
asoreved ed that with an additional expenditure of Rs.
5000/- in form of seeds and other cultural practices,
there was an increase in net return of Rs 8580/- per
hectareinimproved practiceover thefarmers' practice.
As regards benefit cost ratio was 1.75 in improved
practice ascompared to 1.70 in farmers practice.

Demonstrationson recommended seed rateand use
of quality seedin rice

Forty farmers were selected randomly from
Rasool pur Jattan village of Sahpur block, Muzaffarnagar
district for conducting on-farm trials (OFTs) on
recommended seed rateand quality ssed of ricevarieties
PB-1 and Pusasugandha-1121 during 2015-16. Two
treatments were taken under each OFT and each
treatment was laid on an area of 1000 sq. m. The
comparison of improved practice (recommended seed
rate and quality seed) and farmers’ practicewasmade.
Theresultsrevededthat increaseinyield of ricevarieties
PB-1 and Pusa sugandha-1121 under the improved
practiceover thefarmers’ practicewas4.2% and 5.4%
respectively. Cogt of cultivation of bothimproved practice
andfarmers practiceof ricewasworked out. Theresults
reved ed that with an additional expenditureof Rs. 100/
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- made for purchase of improved seed, there was
increase in net return of Rs 4530/- per hectare in
improved practice over thefarmers' practice. Benefit
cost ratio was 1.55 inimproved practice as compared
to 1.48infarmerspractice.

Diver gfication of existing far ming systemsthrough
integration of poultry for improvinglivelihood of
mar ginal and landlessfarmers

During the period of 350 nos. day old chicks of
CARI Nirbheek and 1080 no. day old chicksof CARI
Dhanrgjawere procured from Central Avian Research
Ingtitute, 1zatnagar. The chickswere brooded up to 04
weeksof ageat thebrooding unit of the Institute under
deep litter system. After brooding, the chicks were
distributed free of cost to the marginal and landless
farmersof thefour villagesviz. Rasool pur Jatan and
Chandpur villagesof the Shahpur block and Manfoda
and MgraTsang (Nayagaon) villagesof Jansath block
of Muzaffar Nagar district. Ineach village 240 chicksof
4 weeksold CARI Dhanrgja (100 chicksto 2 farmers
and 20 chicks to 2 farmers) and 80 chicks of CARI
Nirbheek (25 chicksto 2 farmersand 15 chicksto 2
farmers) distributed to thefarmers. Therefore, atotal of
1280 chicksdistributed in thefour villages.

Dsitricution of chicksin Muzaffaranagar
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> ":;?he mean body weights of CARI Dhanrgjaat 12

weeks of agewere: 1.496 + 0.013, 1.341+ 0.010 and
1.421 + 0.009 kg., respectively, for male, femaleand
overal mean, whereasat correspondingweightin CARI
Nirbheek were: 0.847 + 0.010, 0.763 + 0.009 and
0.804 £ 0.007 kg. at thefarmersfield. The mean body
weightsat 20 weeksof agewere: 2.795+ 0.040, 2.411
+0.017 and 2.503 + 0.023 kg., respectively in male,

femaleand overal meanin CARI Dhanrgja, however
the corresponding body weight in CARI Nirbheek at
thefarmer’sfield were: 1.633+ 0.013, 1.497 + 0.010
and 1.552 + 0.10 kg., respectively. The higher body
weightsin CARI Dhanrgafrom CARI Nirbheek might
be due to CARI Dhanraja being broiler variety
continuoudy selected for higher body weight.

Coordination Unit

On-farm crop responseto plant nutrientsinrice-
wheat cropping system (RWCS) and their impact
on crop-livestock-human chain

The study aims to bring out a sufficiency and
deficiency level of variousnutrientsin grain (human
consumption) and straw (livestock consumption) with
farmer nutrient management and improved management
practicesand to suggest aneed based interventionsfor
improving thedeficiency level inboth grainsand straws.
Under, AICRPon Integrated Farming Systems, study
on nutrient response of cropsand cropping systemsis
being undertaken at 32 locationsin 21 statesin farmer
participatory mode. During theyear, in order to find out
thesufficiency and deficiency leve inrice-wheet system,
3 districts (Jeolikote, Amritsar and Samba in
Uttarakhand, Punjab and Jammu & Kashmir
respectively) were selected. Macro and micro nutrient
gatusingrainsand residuesof identified trestmentswere
collected. Collection of blood plasmasampleof animal
(cow and buffalo) and itsprofiling from different OFR
centersweredonein collaborationwith ICAR-Centra

Table27. No. of samplescollected from different centres

Ingtitute for Research on Cattle, Meerut. Comparison
of thenutrientsavailablein grain and straw in various
treatmentswith the standard quality of riceand wheat
grainand straw werecarried out. Thedetailsof samples
collected from centersare given below (Table 27).

Datareceived from thedifferent centerson nutrient
contentsof grain and straw were compared for bringing
out the nutrient sufficiency or deficiency (Table 28).

In case of grainsfor human consumption, it was
found that nitrogen and phosphoruscontentinricegrain
weredeficient by 13 and 14 % respectively infarmers
practice. However under improved practice of
application of NPK + micronutrient, the deficiency of
nitrogen in grains has been reduced to 9 % and
phosphorus reaching to sufficiency level. In case of
potassium, it wasfound that, deficiency incontrol while
all other treatmentsrecorded sufficiency. Znwasfound
to beinsufficient level inal thetreatments. In case of
whest grain, farmer practice had deficient Pand K while
N and Znwereat sufficient level. Both, PandK reached

OFR centre Sail Concentrate Fodder Roughage Livestock blood sample
sample sample sample sample (Cow + buffalo)
Jeolikote (Uttarakhand) 2 2 2 6 6(4+2)
Amritasr (Punjab) 7 7 7 10 31(16+15)
Samba (Jammu & Kashmir) 15 15 2 15 21(11+10)
Total Vvl Vvl 2 3 58(31+27)
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= "'I"able28. Satusof nutrient in grain and strawsat Kanpur (UP) centre

.

Fi

Kanpur (UP) Nutrient Contral N+P+K N+P+K + Farmer Sandard
element Deficient practice leve
micronutrient
Ricegrain N% 114 129 131 125 144
P% 015 028 030 024 028
K% 020 0.29 031 028 025
Znppm 3116 3508 3658 K7 24.46
Wheat grain N% 207 224 227 217 210
P% 027 040 041 034 039
K% 031 046 048 0.36 050
Znppm 3829 4525 465 104 40.00
Rice Straw N% 028 044 045 0.38 049
P% 04 008 009 0.05 008
K% 123 131 133 123 120
Znppm 1942 3508 366 199 188
Wheat Straw N% 030 046 048 0.39 048
P% 04 009 0.10 0.06 0.10
K% 129 141 143 133 152
Znppm 17.65 2640 2740 20.80 2800
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Collection of blood samplesfor analysisfrom Jeolikote (Uttar akhand)
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aufficiency level withimproved nutrient application of
NPK +micro nutrient. Similar trend wasal so observed
in straw of both the cropsindicating, whatever feeding
sourcesavailableat farmer field arenot sufficient tofull
fill the phosphorusrequirement of animal and maintain

S ::_\_
—

their productivity level andiffarmernotaoplyingbdance?“iwf_;

fertilizer tothar soil, it will further widen the gap between
daily requirement and availability for livestock. Thestudy
conclusively reveal sthat supplementation of areaand
nutrient specificminerd mixturefor livestock isessentid.

Exploratory study

Sudy on suitability of non-traditional high value
fruit cropsunder small farm conditionsof Western
U.P.

Somenon-traditiona but high valuefruit cropswere
studied to see their performance under western UP
conditions and to explore the possibility of including
above cropsin Integrated Farming System. Thecrops
were, low chilling apple (Malusdomestica) Cv. Anna,
Dorsett Goldenand Michel, twotypesof Dragon fruit
(Hylocereus undatus) Red fleshed and white fleshed,
AppleBer and Seedless Jamun (Syzygiumcumini) and
Vaenciaorange, Khas mandarin, and Assam Lemon.
All thecropsaregrowingwell under field conditions.

Floweringin apple

L ow chilling Apple- Inorder to identify some non-
traditional and high valuefruit cropsfor integrationin
farming systems, weintroduced Low chilling apple Cv
Anna, which produced good vegetative growth under

Fruit development stage

Meerut conditionsand it attained the height of 1.80m
and canopy spread of 1.35m during February 2015 (at
theageof 11 months).

ICAR-Indian Insitutute of Farming Systems Research
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Colour development stage

These plants started flowering from 18" February™
and continued up to end of March 2015. FHord biology
was studied and fruit set was reported under Meerut
conditions (Table 29 and 30). Since there was no
availability of pollen grain of any other applevariety in
region, and fruit set wasreported thereforeweinferred
that “Anna’ isasdf-fruitful variety. Fruit development
continued during warm climate of western plainsof UP.
(Max. temp 45.5 °C during June 2015). Thefirst bud,
which emerged on 18" February 2015 turned in to
mature fruit of apple on 10" June 2015 and last bud
which was noticed on 20" March 2015, turned in to
maturefruiton 10" July 2015. It showed that from flower
bud emergenceto fruit maturity and harvest, it takes 112
daysunder western plain zonesof UPandfruit availability
period ranged fromfirst fortnight of Junetofirst fortnight
of July. Fruit dimensionswere 2.5 inch diameter, 2.4

Table 29. Time of emergenceof flower and fruit set relationship

Timeof bud emergence Number of flower sopened Number of fruit set Fruit set retention

(Feb-March) (March -April 2015) (April 2015) (June 2015)

20-28 Febrary 2015 19 (8 2

1-7March 24 n 1

8-14March 2 0¢) -

15-21 March 17 (8 2

22-28 March 06 0L -

Total 94 37 5
Table30. Description of floral mor phology of apple Cv. Annaunder wester n Uttar Pradesh conditions

Character Range Char acter Range

Breeding type Bisexua Anther size (mm) 10

Flower type Perfect, Pollen shape Ellipsoidal and circular

Flower colour, Bud Colour Pinkishwhite, Pink Pollensize (um) )

Inflorescence Terminal and axillary Pollen viability (%) 730

SIS EELET Length of style (mm) 182
Number of flowersper bunch 56 Width of gyonecium (mm) 0.3

Flower diameter (mm) 3045
Length of stamen (mm) 22-31
Number of stamens 19-32

Number of ovaries
and one stigma

Five, eachwithtwo ovules

Pollinators Bees, Black wasp (Sphex

pensylvanicus)

ANNUAL REPORT 2015-16
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chlength, fruit weight 82 gram. Total soluble solids
(TSS) wasobserved 17.0°B. Noinsect or diseasewas
observed during fruits development period.

Insect dynamicswerestudied and givenin Table 31,
32 and 33. After fruit maturity and harvesting, plant again
started vegetative growth and attained the height of 2.7
m and canopy spread of 1.8 m during December 2015.,
Inorder toevauatesomeother low chilling applevarieties
and keep provision of pollinizer variety for better fruit
stinapple, weplanted 5 plantsof low chilling Cv Dorsett
Golden and 10 plantsof Cv Michel on 9" January 2016
at our experimental plot. At time of planting, average
height of Dorsett Goldenand Michel plantswere110.74
mand 112.4 m respectively. Survival percentageof all

Table 31. Insect dynamicsin apple under western Uttar
Pradesh conditions

Duration of visit
24 February 2015to 2 April 2015

28 February 2015 to first week of
April 2015

24 February 2015 tofirst week of
April 2015

Last February 2015to March 2015

S.No. Pollinaors

1 Honey bee
2 Black wasp

3 Hover fly

4 House fly

Table 32. Other beneficial insectsidentified on appleduring
flowering period

S.No. Bene€ficial

Dur ation of visit
insects

1 Lady bird beetle  Flowering time (28 February to

first week of April)

2 Black ant- Flowering time (28 February to

midApril)

Table33. Non beneficial insectsnoticed on appletreeduring
theyear

S.No. Pollinaors Dur ation of visit

1 Leaf eatinginsect, 14-24 August 2015
hairy caterpillar

2 Mealy bug 20 March2015to0 12 April 2015
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new plantsis 100 per cent. Among thesevarieties, Dorset
Golden sprouted first and produced the flower buds. It
produced pink bud stage on 14* February 2016. Other
variety, Michel showed delayed sprouting and they
sprouted on 24" February 2016. SPAD value of old
leavesof “Anna’” who retained after leaf fall and one
weak old young leaves of “Dorsett Golden” were
recorded and it was reported as 56.26 and 49.19

respectively.

AppleBer - Ber (ZizphusmauritianaL.) isconsidered
asamultipurposetree dueto itsnutritiousfruits, seeds,
fodder, timber, medicinesand industrial componentsin
it. Leavesof ber arerecommended asfodder for animals
and pruned wood asfuel wood. Itisahardy treespecies
becauseit hasavery strong tap root systemwhich helps
inwithstanding high temperatureand water stressduring
the summers. All above characteristics of this crop
suggestsitssuitability for integrationin IFS. Numbers
of varietiesof Ber arecommercialy grownindifferent
part of country withsmall tomediumfruit size.

Oneyear old Appleber plantin full bearing

Apple Ber or Taiwan Appleisanew introduced
variety of ber whichisspreading very fast duetoitshigh
production potential, bigger sized fruitsand better shelf
life. In order totest feasibility of thisvariety inwestern
plainsof Uttar Pradesh, planting of thisvariety wasdone
at ICAR-11FSR experimental plot. After one year of
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“growth, theheight of plant wasrecorded as1.90 mwith
canopy spread of 1.81 m. Trunk circumference at the
height of 10 cm, from ground was 14.0 cms and plant
produced 2 primary branches and 14 secondary
branches, no disease was observed onthisvariety while
other varietiessuch asGola, Seb and Umranwhichwere
grown under similar conditionswere severely infested
by powdery mildew 20 daysafter fruit set. Few leaves
(15 - 20 %) of this variety were damaged by L eaf
webber (SyncleraunivocolisWalker) during July —
August monthswhich wasunder control.

At theage of oneyear, all the secondary branches
camein bloom. Flowering started from last week of
August and continued up to September, it prolonged for
about 40 days. From this much canopy spread, 343
number of fruitswere recorded which shows production
potentia of thisvariety. Few fruitsattained exceptionally
bigger sizeand weight of 82.0 gram but averagefruit
weight wasrecorded 55.45 gramswith TSSof 15.5°
Brix. Thepulp stoneratiowasaso very highwith 92.82
percentage of pulp and only 7.18 percentages of stone.
Fruitsdevel oped and attained marketable s zeand qudity
during last week of December and continued up to end
of February.

Individual fruit of Appleber
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Thisvariety of ber produced 18.87 kg fruit at
age of 18 months and proved its high production
potential. In order to maintainits productivity inlong
term, nutrient management practicesbased on nutrient
remova studiesthrough fruit and pruned wood are under
taken. Storage of fruits at room temperature showed
that Physiological lossinweight (PLW) wasvery dow
and it reached 8.84 % after 8" day of storage SPAD
valuesof leaveswererecorded at full bearing stageand
it wasfoundintherangeof 42.0to 55.3 with average
valueof 47.16.

Thethornlesscanopy, precociousness, freedom from
major pests and diseases, attractive bigger appearance
of fruits, and a pleasant flavour of fruits during
consumption make it more acceptable than existing
varieties. Thefirst year dataof thisvariety isvery much
encouraging which needsfurther investigation.

Dragon Fruit —Dragonfruitisaperennid climbingvine
cactus. Cuttingsof Dragon fruit (red fleshed and white
fleshed) were planted during August 2014 and are
growing under openfield conditions, bothtypeof cuttings
devel oped fleshy and many branched segments. Each
segment hasthreewavy ribswith corneousmarginswith
spines. Thesearetrained on cemented pole. Aerid roots
aredeveloping and plantsare creeping on pole Plants
growthissatisfactory. All plants passed the severelow
temperature of western plain zones of UPwithout any
mortdity.

Jamun plants of seedlessvariety aregrowing well
and are under vegetative phase. Jamun plants have
attained the height of 150 cm and canopy spread of 148
cm at the age of 18 months. Similarly plantsof Khasi
mandarin, Vaenciaorangeand Assamlemonaregrowing
well under field conditions.
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Family Flower Far ming system: A money spinner

MrsL. Velumani, thefarm women because of her
sonwho hasdesirefor profitablefarming took thehighest
risk of completediversfication. After thesuddendemise
of her husband, she becamethefamily head and took to
full timefarming. Though sheworked infarm, direct
involvement in decision making was not there earlier.
Her sonand daughter inlaw started giving ahelping hand
infarming asafull timer. On-Farm Research (OFR)
programme under AICRP-IFS located at Regional
Research Station, Paiyur (Tamil Nadu) under Tamil Nadu
Agricultural University selected MrsL. Velumani having
1.14hainBaisuhdli villagein Karimanagalam block of
Dharmapuri districtin Tamil Nadu for the experiment of
“On-farm evaluation of farming system modulesfor
improving profitbility andlivelihood of smdl andmargind
farmers’. Thepredominant farming system practiced by
her wasfield crops+ dairy. Dueto water scarcity, she
grew mainly greengram, groundnut and fodder sorghum.
With the avail ablewater, shehad cropsover an areaof
1.08 haand 3 HF cows. Sherealized anet income of
only Rs.55, 208 with theinvestment of Rs.51892 during
thebench mark year (2011-12).

Family maintained tuberosecrop

Success Story

MrsL.Veumaniin theflower field

Through OFR team, her family laid dripirrigation
systemin0.70 hawith the help of National Horticulture
Mission subsidy of Rs.60, 000 so asto usetheavailable
water judicioudy. Thetuber rosevariety ‘ Prajwal’ from
| CAR-11HR was recommended and from sourcing of
tubers, planting and maintenance, thefamily adopted the
AICRP on IFS team recommendations. All three

Weeding by daughter in law of MrsL.Velumani
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membersof family involved informing broad bedsand
furrows, planting, weeding, earthing up, pest management
and plucking. Early morning al thethreeweretherein
thefield for doing regular field operationsand plucking
flowers. By 7.00 am, Mr. Suresh, her son drops the
fresh flowersto the local transporters to deliver the
flowersat Bangalore before 9.30 am. Around 6144 kg
of tuberoseflowerswereharvestedina7 month period

earning Rs.1, 57,694 asthe netincome. Shedso réi-ééb"a-,_q

cowpea(Co 6) inanareaof 0.20 haand received anet
return of Rs.8583. Shed so planted fodder grassin0.04
hawith CNCO, to feed her animals. From dairy, she
got Rs. 24105 asnet return. Intotd, interventionsmade
infarming systems perspectiveresulted in additional net
return of Rs 1, 35,174 year* whichis2.5 timeshigher
than the benchmark income,

Externally Funded Projects

I ntegrated far ming syssem model for marginal farm
holder sof western plain zoneof U.P.—AICRP-IFS
proj ect

Sdientificmanagement of exisingfarming systemand
subsequent diversification with integration of
complementary/supplementary farm enterpriseslike
Agri- horti sygemwithearly fruiting treespeciesmandarin
Kinnow & Bananaetc and low cost & cost effective
enterprises requiring less land area and aso limited
external inputs such asmushroom, vermicomposting,
biogass etc. ensure household food security, improve
nutritiond statusaongwithincomeenhancement andbring
stability in production and profits under small farm
conditions. Intermittent use of farm products and by
products, on-farm recycling of al thefarm wastes, crop
residues, cowdung, multiple use of resources and
scientific management of land, water and other farm
resourcesmakefarming more profitableand sustainable
through reduced cost and lessuse of chemicals. More
employment rather than existing oneisalso beauty of
thefarming system approach.

Inanirrigated cultivated field areaof 0.70 hectare,
prevailing farming system Crop +Dairy (opted by more
than 84% of thetotal farm families) wasdiversifiedwith
integration of i) fruit crops (0.30ha) having Mandarin
kinnow and Bananavar.G-9 under Agro—horti system,
i) round theyear production of mushroom, valueaddition
in cowdung by scientific composting and
vermicomposting (0.01ha), biogas unit of one cubic
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meter and backyard poultry with 15 birds alongwith
boundary plantations of guavaand karonda. Initia four
yearsresults(2011-12 to 2014-15) reved ed that asmal
areaof 3800 sg.m. issufficient to meet the household
annual food, fuel and fodders demand of asix member
family andtheir animalsand rest of thefarm areacan be
utilized for growing/raisng high va ue cropsenterprises.
In fourth year (2014-15) of the study total farm
production (REY') was 36.26 tha* with grossand net
returnsof Rs.5, 58,380 and Rs.2, 67,447, respectively.

Net returnswerethreetimes higher than prevailing
system (Rs.68, 000). The percent contributionin gross
and net returnsof different farm enterprisescrops, dairy,
horticulture and others was 23%,28%,39%,10% and
25%, 2.3%, 61%,11% respectively. Less contribution
from dairy wasbecause of casudty inanimasand higher
profitsin horticulture because of Sgnificantly higher yield
and net returnsfrom Kinnowé& Bananaplantationsunder
Agri-hortisyslem.Thetotd cost of production of different
farm components/enterprisesunder | FS approach was
Rs. 2,90, 933. Out of total cost of production farmer
hasto invest only 42.56% as market inputsand rest of
theexpenditurewas met from farminputs (farm labour
24.62% & recycledinputs 32.82%) , thuseconomizing
theproduction cost to agreet extent . Considering plant
nutrient as a major input, about 336 kg of NPK in
availableform could be added in to soil and asum of
rupees eleven thousand two hundred sixty three
(Rs.11263 year™!) was saved which otherwiseto be spent
on chemical fertilizerscould be saved. Diversification
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S0 provided more employment opportunity 358 man
daysascomparedto 215 Man Daysin prevailing system
of farming.

Integrated spatial farming systems analysis
techniqueswith remotesensingand ancillary data
(INFARM)

Thestudy visudizesmapping thefarming systemsof
Indiausing primary, secondary, spatia and other ancillary
dataandidentifyingtheided or dternateefficient farming
systemat villagelevel using remote sensing dataalong
with other thematic and socio-economicinformationin
a GIS environment. The major objectives include
ddineationof mgor farming sysemsof Indiausngremote
sensing and ancillary data, characterization of resource
base of identified farming systemsand evaluation and
designing dternate/ided farming systemat villagelevel.
Theselected digtrictsfor study are Mehsana (Gujarat),
Kendrapara(Odisha), Dharmpuri/ Krishnagiri (Tamil

(a) Ambilyara village

—

Nadu), Udaipur (Rajasthan), Pune and Amravathi.h“:“vx__
(Maharashtra), 24 Pargnas (West Bengal), Kanpur
Dehat (Uttar Pradesh) and Pathinamthitta( Kerala).

Using the primary data collected from benchmark
information of on-farmresearchfarmhouseholds, exigting
farming systemsfor each of theidentified district has
been prepared with basic detailsof farm and family size,
contribution of componentsto income and total gross
returns. Component wise datasets of existing farming
systems have been compiled for 8 blocks falling in
variousstatesviz, Gujarat, Uttar Pradesh, Maharashtra,
Odisha, West Bengal and Karnataka. Polynomial
interpolation and maximum likely hood image
classification have been performed to develop land
utilization index (LUI), biophysical index and most
beneficia farm enterprisesindex for characterization of
existing farming systeminthestudy area. Agricultura
intensity classification of villagesin Udaipur districtin
Raasthanispresentedin Fig. 31 (a,b,c,d).

gle rabi -

Double T =

(b) Borisana village
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(c) Ganeshpora village

(d) Ravapora

Fig. 31. Classification of agricultural intensity in villagesof Udaipur district using spatial and ancillary data

Integrated organic farming systems project
(consultancy modewith UCOB)

Keepinginview of typical topography, low land
holding, essscopeof modern agriculture, low pesticides
consumption and best optionsfor organic agriculture,
Uttarakhand Organic Commodity Board wasestablished
asanodal agency for promotion of organic farmingin
the state. The agency is facilitating the farmers by
certification, marketing and technical support.
Uttarakhand Organic Commaodity Board asoset up a
separate Research and Development Cell intheyear
2013 at State Training and Research Center for Organic
Farming, Majkhali. Thecell iscollaborated by ICAR-
Indian Institute of Farming System Research (I1FSR)
Modipurum, Meerut. Themain objectivesof theR& D
Cdl istodevelop thelntegrated Organic Farming System
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(IOFS) model for Mid hill organic farmers with the
adoption of indigenoustechnical knowledge, maximum
usesof onfarminputs, local strains of bio agentsand
best composting methods. Majkhali issituated at 1620
maboveMSL. IOFSmodel isbeing developedin0.74
haarea. Theamount of annual averagerainfall inthis
region isbetween 1240.2 mm and snowfdl of 67.5mm
aso occurs. Theaverage humidity and sunshineof this
areaare 66.0 % and 6.7 h/day, respectively.

Thetechnical programmewas prepared by ICAR-
[1FSR for implementation by UOCB, Dehradun. All the
field experimentsand farming system component were
carried out at the State Training and Research Center
for organicfarming, Makhali. Thelntegrated Organic
Farming System model occupied 0.74ha and it
comprisesof crops(0.50 ha), dairy (0.01 ha), kitchen

61



Apiary

Mushroom

Finger millet

Kuroiler

Glimpsesof Integrated Organic Far ming System M odel at Uttar akhand

garden (0.005 ha), mushroom production (0.005), fishery
(0.01 ha), Dairy (0.01), Poultry (0.005), and
miscellaneous (0.065) which wasused for animal shed,
threshing floor , composting unit (Vermi, CPPcompost,
Agnihotra, Pancha-gavya, Amrit-pani, NADEP, BD
composting etc.) and stores. Crop component comprised
of 9 cropping systemsnamely finger millet -vegetable
pea-greenmanure (Dhaincha), barnyard millet-lentil -
greenmanure (Dhaincha), amaranthus-field pea —
cucurbits, maize (dua purpose) -greenleafy Vegetable,
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kidney bean—whest, |obia(cow pea) -coriander -green
manure, chilli-whesat, cabbage-mustard -green manure
and soyabean -mustard —cucurbitsto meet the househol d
demand of cereals, pulses, oilseeds, vegetables etc.
Further, Organic bee keeping unit (Apisceranaindica
sp.) component of |OFShasbeen successfully installed.
Theforaging ranged between 0.8 and 1.0 km. Flowers
of large number of plants speciesarevisited by honey
beesfor nectar and pollen. Inthisfarm areamajor sources
of pollenand nectar aremaize, vegetableflowers, rggma,

ICAR-Indian Insitutute of Farming Systems Research



cucurbitsetc. Beehivesmanagement againgt beeenemies
(Wax mothlarvae, Ant etc.) with the help of cow urine
and some botanicals has been done. Recognising the
crucial role that low cost beekeeping could play in
increasing agriculturd yieldsfor thesmall and landless
farmer. Initially 2 kg of honey was produced. Besides
apiary, organic horticulture (25 each of Lemon, Malta
and Oranges), organic mushroom, organickitchengarden
(French bean, Okra, Cucurbits, Chilli, Cabbage and
Radish), organic poultry (20 numbersof kuroiler) and
organicfloricultureunit aso established. Theexperiments
arein progressand continuoudly monitored for various
parameters.

AICRP on Integrated Far ming Systems

AICRP on Integrated Farming Systemsisaplan
scheme carried out in partnership modewith SAU’sand
ICARInditutescovering 23 datesand 2 Unionterritories
The schemeinvolveson-station (25 main centers, 12
sub centers, 6 voluntary centers) and on-farm (32 on-
farm centers) research. During 2015-16, eight
experimentsnamely Devel opment of region specificon-
station IFS research models for small and marginal
farmers (32 locations), I dentification of need-based
cropping systems for different agro-ecosystems (37
locations), Development of organic farming packagein
system-based high value crops (8 locations) and
Permanent plot experiment on integrated nutrient
management in cereal-based cropping systems (13
locations) were undertaken at on-station whilethree
on-farm experiments namely On-farm crop responseto
plant nutrientsin pre-dominant cropping systemsand
their impact on crop-livestock-human chain (32
locations), Diversfication of existing farming systems
under margina household conditions(32locations) and
On-Farm Evaluation of Farming System Modulesfor
improving profitability andlivelihood of amdl andmargind
farmers (32 locations) were undertaken besidesFLD’s
on cropping systemsinvolving oilseeds (88 no’s) and
On-Farm participatory researchintriba farming systems
through Cluster gpproach (13 loceations) wereconducted
inthescheme.
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Region specificeva uation of farming system modd! o g
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areunder evauationfor small/ margind farmers, assuming
afamily size of 5-7 members. Farm size has been kept
at1.00-1.50 and 0.4 ha, for small and margind farmers,
respectively. Field crops (need-based 3-4 diversified
cropping systems), horticulture crops (orchard units/
boundary plantation), dairy animals(cow/ buffalo) are
common and form major component at mgjority of the
centers. Other region-specific componentsintegrated
are; fish culture (17 centers), poultry (13 centers), apiary
(4 centers), goat, (9 centers), pigs (2 centers), mushroom
(6 centers) and agro-forestry (3 centers). Effective
recycling of farm wasteswas done through secondary
components of vermi-composting, biogasunit etc. Net
income after 3years(Rs. yeart) wasfound to be Rs. >
3lakhghaat 3locations, between Rs. 2.5-3.0lakhs at
1locationand Rs. 2.0-2.5lakhsin5locations.

Integrated Farming System model for round the
year production, profit, profession and nutrition

One haintegrated Farming System (IFS) model
comprising of cropping systems(rice-whesat-greengram,
rice-potato-blackgram, rice-mustard-greengram and
berseem+oat-mai ze+sorghum with hybrid napier on
bund) in 0.52 ha+ horticulture (Guavaasmain crop,
Lemon and mango (Amarpali) as boundry crop and
brocalii, Knol Khaol, Cabbage, Cauliflower, Radish, okra
asintercrops) in 0.32 ha+ dairy (1 cow, 1 buffalo, 1
heifer) including bio-gasand vermicompost unit in 0.08
ha+ fish cum poultry in 0.1 ha) + mushroom (dhingri &
button) developed for themidto high dtitudeplainzone
(JK-1) inWestern Himalayas providesround the year
production (21.52t REY year?), profit (Rs. 3.06 lakhs
year) and employment (731 man days year?). The
maximum production and profit wasredizedin June (Fg.
32) whileemployment wasin May month signifyingthe
work even during lean period. The model also meets
around 85 % of inputsrequired for different enterprises
within thefarm besidesproviding al thecommodities
(ceredls, pulses, oil seeds, vegetabl es, fruits, mushroom,
milk, egg, and fish) required for thefarm family (Fig.
33).
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Fig. 32. Integrated Farming System model for round theyear
production (kg REY/ha), profit (Rs/ha) and employment (man
days/ha) of thefarm family at Jammu (Jammu and Kashmir)

Salient findings from other experiments

In the need based cropping systems experiment,
aternative systemsidentified to rice-wheat promises 22
(rice-onion-green gram at Jabalpur) to 241 % (rice-
brocoli-black gram at Jammu) increasein net monetary
returns. Alternative systemsto rice-rice promises6 (rice-
maize at Rudrur) to 180 % (rice-maize-green gram at
Siruguppa) increase in net returns. Soybean-maize
(Rajendranagar) and maize + asparagas bean-radish-
onion (Palampur) recorded 88 & 159 %increasein net
returnsover maize-wheat. Substitution of 25-50% N
with FY' M or green manurein rice-wheat system was
found to increase the productivity by 4%, which is
estimated to save chemical fertilizersworth Rs. 7.0
crores. Itasohelpedinincrease of soil organic carbon
by 55.9%. Inrice-ricesystem, green manuringincreassed
theyield by 3.6%. Thesimilar trend was observedin
other predominant cropping systemsin various agro-
ecological zones.Under organic farming experiment,
sustainableyield index of rice based systemwas> 0.7
under organic management at Kalyani, Chiplima,
Maruteru, Navsari and Bhubaneswar during kharif; >
0.8 a Chiplimaand Bhubaneswar during rabi and> 0.7
at Jorhat, Chiplima, Sabour, Kalyani, Navsari and

Fig. 33. Recycling of inputsand output in the|FSmodel
developed at Jammu (Jammu & Kashmir)

Bhubaneswar during summer. Increasein crop yields
under organic treatments over conventional chemical
farming ranged from 2.3% (recommended N through
organic manures, FYM + VC + NEOC +inter/trap
cropping) to 62.3% (recommended N through FY M,
VC & NEOC + Azatobacter/Phosphobacteria).On-
farm nutrient management study reved ed that application
of micronutrientsbased on soil test resulted inadditional
yield of 812, 530 & 325 kg ha' inrice —rice, rice-
wheat and mai ze- wheat systemsrespectively. On-farm
divergfication of exigting cropping systems, livestock and
product resulted inimprovement of production (24 %),
marketabl e surplus (55 %) and net income (29 %) to
the householdsin thefirst year of interventions. Inthe
holistic improvement of on-farm farming system
experiment, thetotal cost of interventionsacrossthe
systems and regionsin 3 years were found to be Rs
22594 (Rs 7774 infirst year, Rs8280 in second year
and Rs6540 in third year) which resulted in additiona
return of Rs96718 (4.2 timesincrease).

Network Project on Organic Farming

Network Project on Organic Farming (NPOF) isa
plan schemecarried out in partnershipmodewith SAU’s

ICAR-Indian Insitutute of Farming Systems Research



““and ICAR institutes covering 16 states. The scheme
involves 20 centres. During 2015- 16, experiments/on-
farm study Evduationof organic, inorganicandintegrated
production systems (All 20 locations), evaluation of
responseof different varietiesof mgor cropsfor organic
farming (All 20 locations), evauation of bio-intensive
complimentary cropping systems under organic
production systems (Pantnagar, Dharwad and Umiam),
development of Integrated Organic Farming System
models (Coimbatore, Umiam, Calicut, Dharwad,
Almora, Thiruvananthapuram, Udaipur, SK Nagar),
eva uation of Farmwasterecycling techniquesfor organic
farming (M odipuram, Dharwad, Almora), cluster based
demonstration of Organic Farming Package under TSP
(Umiam and Dharwad) and geo-referenced
characterization of organic cdlusters(al 20locations) were
carried out.

I dentification of niche areas for organic farming

Scientific organic farming practices needs to be
promoted inthenicheareasfor increasing theproduction
in the default organic areas where in fertilizer and
pesticide usage areless. Thereare many stateswhere
nutrient and pesticide consumption aremuch lesser than
national average (128.7 kg ha* and 0.30 kg a.i. ha!
respectively). The states have been groupedintonine
categories based on consumption of nutrients and
pesticides (Fig. 34). Arunachal Pradesh, Nagaland,
Meghalaya, Mizorum, Assam, Rajasthan, Madhya
Pradesh, Odisha, Bihar, Jnarkhand, Gujarat, Karnataka,
Himachal Pradesh, Jammu & Kashmir and Uttarakhand
arevery much suitablefor promotion of organicfarming
based onitsusage of inputs. Further, towards organic
approach having non-pesticide but with chemical
fertilizers can be promoted in Tamil Nadu, Kerala,
AndhraPradesh, West Bengal, Uttar Pradesh, Punjab
and Haryanastates. Package of practicesfor organic
production of cropsin cropping systems perspectivehas
been developed for 42 cropping systemssuitableto 12
states under Network Project on Organic Farming.
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Fig. 34. Classification of statesbased nutrient (kg/ha) and
pesticideconsumption (kg a.i./ha)

Oneacreintegrated organic farming system model

I ntegrated organic farming system mode consisting
of cropping systemsin0.34 ha+ dairy (2 cows, 1 calf)
+ vermicompost + boundary plantation was developed
in 0.43 haat Coimbatorefor western zone of Southern
Plateau and Hillsregion. Thecropping systemscongsts
of okra+ coriander (leaf)-maize+ cowpea(fodder) in
0.12 ha, green manure (sunhemp)-cotton-fodder
sorghum in 0.12 ha and Cumbu napier fodder &
Desmanthusspin 0.1 ha Inthe boundary, desmanthus,
Gliricidia and banana were grown. The integrated
organic farming system approach resulted in net return
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of Rs. 74,316 acre! with B:C ratio of 1.80. The
contribution of cropping systemsand livestock to net
return was found to be 87 & 11 % respectively. The
system dso generates 84 % of theorganicinputsrequired
for oneacreintegrated organic farming systemmodd.

- P T e iy Verfficompost Unit

I ntegrated or ganic Far ming system model at Coimbatore
Carbon sequestration study

Assessment of soil C sequestration potential was
made after 10 yearsof continuousorganic cultivation of
different crops at HAREC, CSK HPKVV, Bgaura
(Himachal Pradesh) under Network Project on Organic
Farming in collaboration with NICRA programme.
Averaged acrossdifferent cropping systems, Walkley-
Black C stock at 0—60 cm soil depth wasfound 66.3,
51.7 and 40.7 t ha® under organic, integrated and
chemical management of soil nutrients, respectively.
Under theorganic system, thisbuildup of Walkley-Black
C stock was higher by 28.2 and 63.1 per cent than to
integrated and chemical application of nutrients,
respectively. Further, Walkley — Black soil C
sequestrationratein 0—60 cm soil depth under organic
cultivation of cropswas 1.46 and 2.57 t ha' yr! as
compared tointegrated and chemical application of ol
nutrients, respectively. Thisstudy explicitly showsthat
continuous practiceof raising thecropsorganically has
good potential to sequester the Cinthesoil to offset the
Cemissonsintheatmosphere.
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On-Farm Precision Nutrient Prescription under S
Pre-dominant Cer eal-Cer eal System using Nutrient
Expert®

Cered-cered systemsof Indiain under stressand
nutrient asremovalsfor exceedsthan the replacement
through fertilizers. Inadequate and unbal anced fertilizer
applicationtothese systemsnot only reducesfarm profits
but aso led to multi-nutrient deficiency in soil and other
environmental hazards. Some scattered studies
conductedin Indiaindicated that site-specific nutrient
management (SSNIM) for aparticular cropping system
may haveavita roleonimprovingyield and profits. In
order to wider applicability of SSNM, computer based
decision support tools- Nutrient Expert® (rice, wheat
and maize) which is based on SSNM principal was
evaluated under rice-wheat system (RWS) at 05
locations, rice-ricesystem (RRS) at 04 |ocations, rice-
maize (RMS) at 01 |ocation and maize-wheat system
(MWYS) at 03l ocationsof All IndiaCoordinate Research
Project on Integrated Farming System (AICRP-1FS)
spread over 11 statesof India.

At each location 10 on-farm trialswere initiated
during monsoon 2014. Resultsreveal sthat on average,
farmers apply 64 to 230 kg N ha, 46 to 69 kg P,O,
ha'and 0to 45 kg K, O ha'*toricecrop under RWS, 9
to 195 kg N ha', 45 to 58 kg P,O, ha* and 0-75 kg
K, O ha*monsoonriceunder RRS, 73to 138kg N ha
', 2910 58 kg P,O, ha'* and 19 to 90 kg K,O ha' to
rice under RMS and 28 to 189 kg N ha?, 0-115 kg
P,O,ha' and 0-75 kg KO ha' to maize under MWS
depending uponthecultivarsgrown a different locations.
Using Nutrient Expert prescription economized fertilizer
useranging from30to 89kg N ha', 9to49kg P,O, ha
Yinriceunder RWS, 29to 77 kg N ha' and 16 to 30kg
P,O, ha'inRRS, 26 kg P,O, ha' inriceunder RMS,
14 kg N halin maize under MWSat variouslocation
over farmer fertilizer practice (FFP). Whereas, Nutrient
Expert prescribed additiona K useranging from 14 to
72 kg K, O ha' to rice and maize crop in different
cropping systemsat variouslocations. With Nutrient
Expert prescription grainyield of riceranged between

ICAR-Indian Insitutute of Farming Systems Research
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_ ;«f” Table34. Productivity of different component cropsof thesystem evaluated for variousnutrient management options

Al CRP-IFScenter Grainyidd (t ha?)
Rice-wheat system
NE SR FFP
Rice-wheat system

Rice Wheat Rice Wheat Rice Wheat
Modipuram 47 48 44 427 41 412
Jeolikote 56 5 5.2 48 44 46
Amritsar 72 355 71 345 7.3 342
Kanpur Dehat 58 337 51 291 46 25

Rice-rice system
Rice(kharif)  Rice(rabi) Rice (kharif) Rice (rabi) Rice(kharif)  Rice(rabi)
Thiruvalla 82 74 70 6.6 6.2 6
Seethampeta 38 340 36 313 32 297
Warangal 4 6.2 35 6 38 5.7
Chettinand 393 451 39 445 39 402
Maize-wheat system
Maize Wheat Maize Wheat Maize Wheat
Udaipur 32 40 30 38 105 25
Kangra 44 367 36 33 18 19
Jammu 29 287 28 279 22 224
Rice based other cropping system

Purnia Rice Maize Rice Maize Rice Maize

46 85 42 74 37 65
Kawardha Rice Chickpea Rice Chickpea Rice Chickpea

20 163 19 156 18 14

4.24t05.77 t ha' in RWS and 5.19t0 8.17 t ha'in
RRSwhichwas 14 to 45% higher ascompared to FFP,
Similar yield gain in maize wasto the tune of 153 to
217% over FFP (Table 34).

Strengthening simulation approaches for
under standing, projecting and managing climate
risks in stress-prone environments across the
Central and Eastern Indo-Gangeticbasn

e
B 8 i e S i

A} This AgMIP-ICAR collaborative international
HE888 project apply simulation toolsin themajor production
ecologiesof thecentra and eastern Indo-Gangetic Basin
(India, Nepal, Bangladesn) in order to understand the

Screen shot of Nutrinet expert® softwar efor nutrient
management
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Table35. Comparison of projected mean maximum and minimum temper atureand changein rainfall (%) during 2014-2069
under RCP4.5& RCP8.5 pertainingto different GCM sduring annual, riceand wheat seasons.

GCMsand RCPs Type Mean Maximum Mean Minimum Changeinrainfall
temperature(°C) temperature(°C) comparedtobaseline (%)
Rice Wheat Annual Rice Wheat Annual Rice Wheat Annual
Basdline A8 261 311 236 109 174
RCP-4.5:1PSL-CM5A-LR hot/wet 371 288 336 262 132 198 108 38 83
RCP-4.5: MRI-CGCM3 cool/wet H9 281 326 251 128 191 189 89 191
RCP-4.5:inmcmé4 cool/dry H6 280 323 250 108 180 25 -362 -14
RCP-4.5:MM-ESM-LR hot/dry 371 287 35 258 131 195 -194 142 -172
RCP-4.5: HadGEM2-AO Middle 63 283 329 57 126 193 60 -38 53
RCP-4.5: BNU-ESM hot/wet 66 296 337 264 144 205 307 58 284
RCP-8.5: MIROC5 cool/wet 3H9 288 330 A1 131 193 216 -217 237
RCP-8.5: MIROC-ESM cool/dry 363 288 332 258 137 198 -19 52 -08
RCP-85:MM-ESM-LR hot/dry 376 295 Al 265 139 203 -171 -253 -159
RCP-8.5: ACCESSI-0 Middle 65 289 333 263 130 198 188 -96 154
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integrated assessment of climate change impact on
agricultural productivity. It will also assessthevaue of
adaptation strategies under current and projected
climatology by cons dering whether smulationtoolsand
approaches and adequately capture the potential of
different srategiesfor building reslience. Theeffortams
tofortify an existing network for agricultural smulation
modeling whilebroadeningit toincludestronger linkages
to climate and socioeconomic scientists. During theyear
2015-16, andysed 29 GCMsfor Meerut District during
mid-term century (2040-2069) for RCP4.5 and RCP8.5.
Out of 29 GCMs, 6 GCMs(CSIRO-MK3-6.0, IPSL -
CM5A-MR, FGOALS-g2, IPSL-CM5B-LR, GISS
E2-R & GISS-E2-H) found biased which projected
>200 % annual rainfall (Table 35). The scatter plotter
diagram of 23 GCM sused to identify the GCM sunder
hot/wet, cool/wet, cool/dry, hot/dry and median
guadrants (Fig. 35 a&b). The GCMs close to mean
vauewerechosenfor further anaysis.
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CTWN Sensitivity analysisfor wheat - APSI M o
DSSAT

One set of farm data (crop management and soil
data) were selected for CTWN analysis. CO, - 360,
450, 540,630, 720 ppm (runfor highandlow N), Tmax/
Tmin--2,0, +2,+4,+6, +8 OC, Rainfall - 25 %, 50 %,
75 %, 100 %, 125 %, 150 %, 175 % and 200 %,
Fertilizer N - 0,30,60, 90, 120, 150, 180, 210 kg ha* -
atotal of 32 simulationswere created and compared
thesengtivity of each parametersinDSSAT andAPSIM.
The sensitivity of APSIM and DSSAT isdifferent for
CO2, temperature and fertilizers, even though both are
showing the sametrend (Fig. 36 and 37).

Hence, it hasbeen concluded that thereisaneed to
find out the cause of difference between the DSSAT
and APSIM pertaining to responses.

Yield (kg/ha)

450 —
540

630
720

ICO2 Level (ppm)

Fig. 36. CO, sensitivity at N=30 kg ha* and N=180kg ha™*
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Fig. 37. Comparison of sensitivity of DSSAT-wheat and APSI M -wheat modelstofertilizer responseand temper atureresponse

Global yield gap and water productivity atlas
(GYGA)

Themainaim of thisproject wasto assesstheyield
potentid (Yp) or water-limited yield potentia (Yw), yield
gap (Y g) and water productivity (WP) using abottom-
up approach based on actual data and robust crop
simulation models. GY GA aspiresfor global coverage
of yield gapsfor al maor food cropsand countriesthat
producethem, focuses on maize, rice, whesat, sorghum
and millet in 20 countriesspread over dl the continents.
InsouthAsia, during thefirst phaselndiaand Bangladesh
areparticipatinginthisproject. During theyear 2015,
based ontheareaof fivemgor crops, referencewesather
stations (RWS) were identified over India. Thirty
Referencewegther stationsand respectiveclimatic buffer
zonesfor estimating actual and potential yieldsof rice
have been identified and soil and crop related basic data
was collected for these weather stations. Similarly,
reference weather stationsfor wheat (20), maize (30),
sorghum (30) and bajra (30) were also identified in
different agro-climatic zonesof India. Actua cropyields
for 10 yearswere estimated for thirty climatic buffer
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zones taking the respective district and surrounding
district weighted mean of major cropswithin 100 km
radius.

Themean actud yieldsof maize, sorghum and pearl
millet for ten year period (2001-02 to 2010-11) and the
segregated yields of the three year period (2008-09,
2009-10and 2010-11) wereestimated for dl theclimatic
buffer zones. The highest mean yield of maize
(3.92t ha') wasrecorded with Nizamabad buffer zone
of Tdangana Smilarly, thehighest meanyid dsof sorghum
and pearl millet were corded with Kurnool buffer zone
of AndhraPradesh (2.9t ha) and Hisar buffer zone of
Haryana (1.7 t ha?) respectively. WOFOST model
was used for smulation of potential yield of sorghum
and pearl milletinIndia. Simulationswere performed
separately for each crop system and soil type, in each
RWS buffer, and aggregated based on their relative
contributionto the crop harvested areawithinthe RWS
buffer. A dynamic sowing rulewas used based upon on
the reported sowing windows for each RWS and the
onset of rains. Soil water content at sowingwassimulated
for eachyear by initidizingthes mulation by harvest time

ICAR-Indian Insitutute of Farming Systems Research
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c?,;-ﬁﬁf’ previous crop. Generic parameterswere used, but

phenology-related parameters were adjusted to
reproduce the average data of flowering and maturity
reportedinliterature.

Theinitia trend of the simulation suggest that the
potential yield of rainfed sorghum ranged between 4.8
hatin climatic buffer zones of Rgjasthanto 7.8 hain
climatic buffer zonesof Maharashtra Smilarly, thewater
limited yield of sorghum ranged between 1.8 ha'to 5.4
hain different climatic buffer zonesof India(Fig. 38).
Theinitid trend of thesimulationin pearl millet suggest
that the potential yield ranged between 4.5 ha'to 6.0
ha'and the water limited yield ranged between 1.0
ha'to 5.0 ha'in different climatic buffer zonesof India
(Fig. 39). Theresults of the project were presented in
the Workshop of GY GA project held on 11™ December
2015 at New Delhi.

Adaptation and mitigation potential through
conservation agriculture and IFS modules
(NICRA)

Under NICRA Project, there are three objectives
identified for IIFSR viz., Study of carbon sequestration
indifferent cropping systemsintheon- goinglong- term
experimentsof AICRP-IFS, Study of GHG emissions
inrice-wheat and other prevalent cropping systemsin
[IFSR network in at least two treatments (farmers
practicevs. thebest practice) throughout the season at
periodica intervasand modeing studieswithfarming
systemsexperimental dataand relatingitto GCMsto

assessthe adaptation potentia of |FSto climatechange.
During the year 2015-16, we have completed the
followingtask.

Identification climate resilient management
practices in pearlmillet-wheat cropping systems
under different nutrient management options

Yield datasets of long-term experiments on
integrated nutrient management in Pearlmillet-wheat
cropping systemsat four sites (S.K. Nagar, Junagadh,
Hissar and Bichupuri) were used to investigate the
relationship of variability inrainfall, temperature, and
integrated nutrient management (INM) practicesin
pearlmillet-wheat cropping system in different
agroecologica regionsof India. Twelvetreatmentswith
different combinationsof inorganic (chemica fertilizer)
and organic (farmyard manure, green manure, and paddy
sraw) werecompared with farmersconventiond practice
(Table 36). Theintraseasona variationsin pearlmillet
yiddsarelargdy driven by rainfall during kharif and by
temperatureduring wheset. Half of thestandard deviation
from the average monthly aswell as seasonal rainfall
during kharif and 1 °C increase or decreasefrom the
average maximumand minimumtemperatureduring rabi
has beentaken asthe classification of yield groups.

At S.K. Nagar, the application of 50%
recommended NPK through chemicdl fertilizersand 50%
N through FY M resulted in an overall average higher
increase of 6.7 % in system productivity under both
excessand deficit rainfdl yearsand dso during theyears

Table 36. Site specific primary, secondary and tertiary climateresilient integrated nutrient management practices and

system productivity deviation (%) in extreme climatesituation

Site Primary Secondary Tertiary

SK.Nagar 50%NPK (C)+50% (FYM) (6.7)  75%NPK (C)+25% (FYM) (3.5) 50% NPK (C)+50% (GM) (2.8)
Junagarh  50%NPK (C)+50% (FYM) (-2.6)  75%NPK (C)+25%(FYM) (-52)  RDF(-6.3)

Hissar 50% NPK (C)+50% (GM) (13.3) 50% NPK (C)+50% (Straw) (10.0)  FarmersPractice(9.1)

Bichupuri 50% NPK (C)+50% (Straw) (9.6) 50%NPK (C)+50% (FYM) (8.2) 50% NPK (C)+25% (FYM) (7.0)

C: Chemical fertilizers, FYM: Farm Yard Manure, GM: Green manure, Straw: Crop residue (Figuresin parenthesisindicatethe

yield deviation compared to normal years)
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having seasonal mean maximum temperature 35.1 °C.
However, at Hissar, the application of 50%
recommended NPK through chemicd fertilizersand 50%
N through GM resulted in an overall average higher
increase of 13.3% in system productivity, while at
Bichupuri, thegpplication of 50% NPK throughchemicd
fertilizersand 50% N through straw resultedinan overal
averagehigher increase of 9.6%in system productivity.
Theidentified information on primary, secondary and
tertiary Stespecificclimatereslient nutrient management
practices at the study site provide an opportunity for
different stakeholdersto choose different combination
of fertilizersunder extreme climate conditions.

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

Experimentswere conducted for GHG measurement
under different crop establishment methodsand different
sourcesof nitrogen under rice-wheat system. During
thefirst year of experimentation 2014-15 under rice,
maximum methaneflux noticed under thetreatment of
transplanted puddled and normal urea application
combination compared to all other treatment
combinations at different stages of thericecrop. The
highest methaneflux occurredin 72 daysafter sowingin
all thetreatment combinations. Thereis54 % reduction
inmethaneflux under T_S, (aerobic+neem coated urea)
followed by 49 % reductionin TS, (aerobic+sul phur
coated urea) compared to conventiond puddling+norma

g I1TTTTITE

ureagpplication. Thehighest nitrousoxideflux occurred™s.
in53daysafter sowinginal thetrestment combinations,
except T,S,. Thereis 33 % reductionin nitrous oxide
flux under T_S, (aerobic+neem coated urea) and T,S,
(SRI+neem coated urea) compared to conventional
puddling+normal ureacombination treatment (Fig. 40).

Soil C Sequestration Potential of Different
Cropping Systems under Organic Cultivation in
the Western Himalaya Region

Application of organic manuresto raisethe crops
organicaly isoneof themanagement practicesto enhance
net C sequestration keeping other management practices
constant. Assessment of soil C sequestration potential
wasmadeafter 10yearsof continuousorganic cultivation
of different cropsat HAREC, CSK HPKVV, Bgjaura
(H.P). Averaged across different cropping systems,
Walkley-Black C stock at 0 — 60 cm soil depth was
found 66.3, 51.7 and 40.7 t ha' under organic, integrated
and chemica management of soil nutrients, respectively
(Table 37). Under the organic system, thisbuild up of
Walkley-Black C stock was higher by 28.2 and 63.1
per cent than tointegrated and chemical application of
nutrients, respectively. Further, Walkley —Black soil C
sequestrationratein 0—60 cm soil depth under organic
cultivation of cropswashigher by 1.46 and 2.57 t ha'
yrtascompared tointegrated and chemical application
of soil nutrients, respectively. Thisstudy explicitly shows
that continuouspracticeof raising thecropsorganicaly
hasgood potentia to sequester the Cinthe soil to offset
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Fig.40. Methaneand nitrousoxideflux (mg/m?h) recor ded under different establishment methodsVs
sourceof nitrogeninrice
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le37. Walkley & Black C & C stock under different management practicesand “ C stock & C seq rateunder organics
over tointegrated & chemical nutrient management at Bajaura, HP

Nutrient Soil depth (cm) Cropping systems(0-60 cm depth) Mean
management 0-15 15-30 30-45 45-60 Csi CS2 €S8 CH4

Walkley & Black C (g kg? soil)

Organic 122 909 501 420 9.03 7.3 7.00 7.06 0.763
Integrated 100 6.43 410 318 6.83 593 550 541 0.593
Chemicd 594 456 378 316 444 454 460 386 0.436
C stock (t ha?)

Organic 258 197 12 961 782 64.3 61.1 617 66.3
Integrated 211 14.0 9.17 7.46 600 519 479 472 51.8
Chemicd 134 106 897 7.69 412 24 428 361 40.7
“ Cstock (t hat) over to

Integrated 467 572 202 216 182 125 132 144 14.6
Chemicd 124 9.16 222 193 370 216 183 256 25.7
C seqrate(kghat'yr) over to

Integrated 467 572 22 216 182 125 132 144 1.46
Chemicd 1236 916 22 193 370 219 183 256 2.57

the C emissionsin the atmosphere. Further, averaged
acrossthe nutrient management practices, Wakley-Black
soil C stock (t hat) under different cropping systems
wasfound inthe order: tomato — cauliflower — French
bean, CS, (59.8) >tomato —cauliflower, CS, (52.9) >
black gram —cauliflower —summer squash, CS, (50.6)
> okra—pea, CS, (48.3). Smilarly, changein Walkley-
Black soil C stock (t ha') and C sequestration rate (t
ha! yr?) due to organic cultivation than to mean of
integrated and chemical cultivation of cropswasinthe
order: CS, (27.6) > CS, (20.0) > CS, (17.1) > CS,
(15.8) and CS, (2.76) > CS, (2.00) > CS, (1.72) >
CS, (1.58), respectively. Fromtheresults, it may be
unequivocally concluded that whilemaking and gpplying
s0il C sequestration asoneof the optionsto mitigatethe
climatechange, sdectionof cropsinthecropping systems
under organic cultivation may also be taken into
congderation.
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Integrated Farming System for improvement of
nutrition and livelihood of farm women under
different agro eco system

Project started in two villages Mandaura and
Jamal pur Goma of Sardhanablock in Meerut District
with objectivesfollowing (1) To assessfarm resources
under different farming systems (2)To implement
integrated farming system modelsfor nutritional and
livelihood security (3) To assessimpact of climatechange
onthelivelihood security of farmwomen

Under thisproject 15 famers—Scientist interaction
meetingswere organized and 85 farming familieswere
surveyed (Crop based farm families 69.44 % and
Livestock based farm families 30.50 %) (Table 38).
Majority of farmers (80.55 %) have cemented house,
only 8.33 % farmershavethatched house and 11.11 %

ICAR-Indian Insitutute of Farming Systems Research
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BMI Underweight Normal Over weight
Female% 1nn 50.00 16.66 2200
Male % 1071 50.00 3R14 07.14

Participation of farm women in different agricultural activities

farmers have half cemented and half thatched house.
Dietary patternismainly based onwheat. Small farmers
asoinclude milk, pulsesand vegetabl es but marginal
farmersconsume mainly chapatti, tea, potato, chutney
€etc.

Farm produce and utilization pattern shows that
major crop of thisareaissugarcane whichisused for
both commercial sale aswell asfodder for domestic
animals. Sale Price for sugarcane is Rs. 250-280
quintals?. Second major crop iswheat whichissown

ANNUAL REPORT 2015-16

followed by sugarcane ratoon and primarily used for
domestic consumptionand itsstraw isused asdry fodder
for animasduring lean period. Livestock based farmers
retainonly 10-15% milk withthemfor family utilization
and sell 90 % produce @ 28 - 30Rs. litre™. They also
sl 40-50% of FY M/compost @ 40 Rs. quintal* and
rest use at own farm. Accessand control over family
assats. All farm womens have accessto farm resources
but only 6 % womens ( female headed families) have
control over assets.
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"TECHNOLOGY TRANSFER. TRAININGS, WORK SHOPS
AND FARMERSMEETS

Technology/ productsassessed and transferred to client

Technology gener ated Name of the Scientist/s
Protocols standardized for development of Instant anola candy and murabba Dr.A.Nathand Dr. D. Dutta
Protocols standardized for development of Instant pickles from mushroom Dr.A. Nath and

Dr. ChandraBhanu
Optimized process technology for production of RTS and jamfrom aloevera Dr.A.Nathand Dr. D. Dutta
Protocols standardized for development of beetroot tuity fruity and jam Dr.A. Nath, Dr. D. Dutta

and Dr. N. Verma

Integrated nutrient management in wheat at Kailawaravillage, Muzaffarnagar Dr.BK Sharma,
Dr. ChandraBhanu,
Dr. Dushyant Mishraand
Dr. Anil Kumar

Integrated nutrient management in mustard at at Kailawaravillage, M uzaffarnagar Dr.B K Sharma,
Dr. ChandraBhanu,
Dr. Dushyant Mishraand
Dr. Anil Kumar

Integrated pest management in pulses at Chandsamand village, M uzaffarnagar Dr. ChandraBhanu
Seed production technology of wheat and mustard at Kailawaravillage, Muzaffarnagar Dr. ChandraBhanu
Integrated pest management in oilseeds at Kailawaravillage, M uzaffarnagar Dr. ChandraBhanu
Production technology of mushroomsfor farmers of Meeru, Hapur, Sardhana etc. Dr. ChandraBhanu
Integrated nutrient and pest management in chilli for farmers of Alipur and Madarpur Dr. ChandraBhanu
Integrated pest management in rice for farmers of Meerut and Alipur Dr. ChandraBhanu
Integrated disease management in jaickfruit at Bhurana, Muzaffarnagar Dr. ChandraBhanu and
Dr. Dushyant Mishra
Integrated pest management in mango for farmers of Arnawali, Sarurpur, Rohta Road, Dr. ChandraBhanu,
Mawana, Sardhana, (Meerut), Kharad, Bhurana, Kailawara (Muzaffarnagar), Jhabrera Dr. Dushyant Mishra
(Haridwar) Dr. B K Sharmaand

Dr. Anil Kumar

Integrated pest management in wheat at Meerut and at Kailawaravillage, Muzaffarnagar Dr. ChandraBhanu,
Dr. Dushyant Mishra,
Dr. BK Sharmaand
Dr. Anil Kumar

Integrated pest management in mustard at Meerut and at Kailawaravillage, Muzaffarnagar ~ Dr. ChandraBhanu,
Dr. Dushyant Mishra,
Dr. BK Sharmaand
Dr. Anil Kumar
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Technology gener ated Nameof the Scientist/s |

Integrated nutrient management in sugarcane at Meerut and at Kailawaravillage,
Muzaffarnagar

Integrated pest management in sugarcane at Meerut and at Kailawaravillage,
Muzaffarnagar

Saferipening of Bael fruits by alternate methods at Masuri { Bijnor district}

Integrated Nutrient Management in mango for farmers of Arnawali, Sarurpur, Rohta

(Meerut), Kharad, Bhurana, Kailawara (Muzaffarnagar),
Jhabrera (Haridwar)

Production Technology of ber Cv Apple ber at Kila Parikshitgarg and Meerapur,
Hastinapur { Meerut}, Saharanpur

Production Technology for guava Cv Shweta at Budhana, Hastinapur, Sardhana

Raising of maizefor cobs +vegetable cowpeain 1:1 ratio on broad beds (BB) and sesbania
in furrow during kharif and mustard in furrow and 3 rows of lentil on broad bedsin rabi
while 3 rows of green gram on bedsin summer produced highest REY of 25.59t ha and
was remarkably better over other systems

Farmers perception and adaptation practices towards changing climate under Integrated
Farming Systems isdocumented and released in the group meeting of ICAR-AICRP on
Integrated Farming Systems organized during 16-18 December, 2015 at Assam Agricultural
University, Jorhat

Adaptation index (Al) developed based on degree of adaptation of a particular adaptive
measures to grow an important enterprise of the Integrated Farming Systems under
changing climate and higher Al identified for 25 centresof On Farm Research (OFR)
representing a particular NARP zone of the country

Farming Systems Research: Success stories (series 1) was compiled from the adopted
farmersof AICRPon IFS and submitted to DD Kisan for dissemination.

Policy input for promotion of organic farming in Indiawas prepared based on the results
of NPOF scheme and submitted to DAC& FW

On-farm storage of fruits and vegetablesin low cost zero energy cool chamber for extended
shelf lifeand quality

Dr. ChandraBhanu,
Dr.M PSArya,

Dr.Anil Kumar,

Dr. Sanjeev Kumar,

Dr. Dushyant Mishraand
Dr. BK Sharma

Dr. ChandraBhanu,
Dr.M PSArya,

Dr.Anil Kumar,

Dr. Sanjeev Kumar,

Dr. Dushyant Mishraand
Dr.BK Sharma

Dr. Dushyant Mishra,
Dr.A.Nathand Dr. D. Dutta

Dr. Dushyant Mishra,

Road, Mawana, Sardhana,
Dr. ChandraBhanu,

Dr. B K Sharmaand

Dr.Anil Kumar

Dr. Dushyant Mishra,
Dr. JP. Singhand
Dr. ChandraBhanu

Dr. Dushyant Mishra,
Dr.J.P.Singhand
Dr. ChandraBhanu

Dr. M. Shamim,

Dr. B. Gangwar,

Dr. M.PS. Arya,

Dr. Sudhir Kumar and
Dr. O.K. Tomar

Dr. M. Shamim,

Dr. N. Ravisankar,
Dr. B. Gangwar and
Dr. KamtaPrasad

Dr. M. Shamim,

Dr. N. Ravisankar,
Dr. B. Gangwar and
Dr. KamtaPrasad

Dr. N. Ravisankar

Dr. N. Ravisankar

Dr. Poonam Kashyap and
Dr. NishaVerma
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| Technology generated Name of the Scientist/s
o~ Biofencing for additional income and protection against wild animals. Dr. Poonam Kashyap and

Off season production of vegetablesin low cost poly tunnels using soilless media

Vegetabl e based farming system model for year round production

Five vegetabl es based cropping systemsviz., Brinjal-Potato-Beans, Bottle Gourd-
Cauliflower-Tomato, Brinjal-Pea-Okra, Cucumber-Radi sh-Carrot-Onion and Turmeric have
been developed for small and marginal farmers of western Uttar Pradesh.

Provided full technology package for rural poultry production to the farmersin which
distributed 1280 chicks of improved varieties (CARI Nirbheek and CARI Dhanraja) of
poultry, improved feeding practices and preventive measures for reducing mortality
included in the package

Mr. Avinash Kansal

Dr. Poonam Kashyap and
Mr. Avinash Kansa

Dr. Poonam Kashyap,
Dr KamtaPrasad and
Mr. Avinash Kansal

Dr. Poonam Kashyap,
Dr. KamtaPrasad and
Mr. Avinash Kansal

Dr. Suresh Madlik

TrainingAttended

Carriersfor Improved Crop Health and Productivity New Delhi

logical techniques for risk assessment and management  21.09.2015

Advances made and Research Priority in SAT 06.12.2015

efficiency in Cattle 21.12.2015

Molecular approaches for augmenting reproductive 08.12.2015- ICAR-CIRC, Meerut

Conservation Agriculture for enhancing resource use 17.08.2015 ICAR-Research Complex
efficiency and arresting land degradation 10.09.2015  for NEH Region, Umiam Shri Vipin Kumar

Titleof training Period Venue Nameof participant

Orientation Training 10.04.2015 ICAR-IIFSR, Modipuram  Dr.A.L.Meena
23.05.2015

Professional Institutional Attachment Training 25052015 ICAR-IISS, Bhopa Dr.A.L.Meena
29.08.2015

Farming Systems for the future: Approaches and 20.01.2016- TNAU, Coimbatore Dr.A.L.Meena

applications 09.02.2016

Training program on MDP on Leadership Development  30.11.2015 NAARM, Hyderabad, Dr. Amit Nath

(apre-RMP Program) 11122015 India

Training programon “IPRinAgriculture”. 12082015 ICAR-IARI, New Dehi. Dr. Amit Nath
01.09.2015

Training program on Smart Agro-input Delivery 21072015 Divisionof Agriculture Dr. Debashis Dutta

Approaches Based on Hydrogels and Other Polymeric ~ 30.07.2015  Chemicds, ICAR-IARI,

DST Sponsored training programme on Agrometeoro- 01.08.2015- ICAR-CRIDA, Hyderabad Dr. M. Shamim

of extreme
Ergonomics methodologies for designing and assessing 17.11.2016- MPUAT, Udaipur. Dr. Nishaverma
women friendly agriculture tools and technologies. 26.11.2016
Training programme on Science and Technology for 24082015 Indian Institute of Public  Dr. Poonam Kashyap
rural societies for women scientists and technologists 28082015  Administration (11PA), Dr. Nishaverma

New Delhi
Climate Smart Agriculture: Lessen learnt, Technological  16.11.2015- UASRaichur Dr. Sanjeev Kumar

Dr. Suresh Malik

Mr. Raghuveer Singh
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Seminar/Symposia/Wor kshop/ Conference/ Kishan Gosthi Attended

Titleof seminar/sympaosia/wor kshop Period Venue Nameof participant

Consultation meeting of the stakeholders on concept 01.09.2015 Krishi Bhawan,New Delhi  Dr.JP.Singh

Note “ Crop LossAssessment Due to Extreme Weather

Events by Remote Sensing”

National Conference on SustainableAgriculture and 17-1801.2015 Gangtok, Skkim Dr.N. Ravisankar

FarmersWelfare

International Extension Education Conferenceon 27-3001.2015 BanarasHindu University,  Dr.NishaVerma

Education, Research and Services Varanas

International conference organized by Indian society 28-31.01.2015 Hyderabad Dr. Sanjiv Kumar

for animal production and management Kochwade

Kisan Mahotsav organized by Dainik Jagran 3L032015  Sardhana, Meerut Dr. Dushyant Mishra
0204.2015

International Conference on Technologica Intervention 17-19.02.2015 Central Institute of Dr.Amit Nath

inAgricultural Sciencesfor Enhanced Productivity, Horticulture(CIH),

Nutritional Quality and ValueAddition Medziphema, Nagaland

Launching and planning workshop of CCAFS Flagship 24-2502.2015 New Delhi Dr.JP Singh

of projects(FPs) on Climate Smart Agriculture Practices

Portfolios, Ingtitutions and policies

IFA-FAI National seminar on Sustainable Fertilizer 16032015 New Dehi Dr.JP Singh

Management for Soil Health

Kisan melaand Zaid gosthi on Strengthening Agriculture  24-25032015 Meerut city Dr.L.RMeena

information system(AlS) and farmer awareness programme

Workshop on Measurement of Greenhouse Gas 03-04.12.2015 ICAR-IARI, New Delhi. Dr. Debashis Dutta

Emissionsfor development of Inventory formAgriculture

Roadmap for Agricultura development in Upper 04.12.2015 ICAR-IIFSRModipuram Dr. Dushyant Mishra

Gangetic Plain Region

FirstNoda OfficersWorkshop of KRISHI 04-05082015 NASCComplex, NewDehi  Dr. N. Subash

AgMIP-ICAR Collaborative Project Stakehol der 05122015 NDUA&T, Faizabad Dr.N. Subash

consultation meeting

Annua Conferenceof VC(s)/ Director(s) at NASC 15-16.052015 NewDdhi Dr.JP Singh

Complex.

Approaches for Integrated Analysis of Agricultural 1820052015 ICAR-CSSRI,Karnd Dr. Dushyant Mishra

Systemsin South Asia: field, to farm, to landscape scale

IPIW- Interna partnersintensiveworkshop of ICAR-Ag 20-24.052015 |CRISAT, Hyderabad Dr. N. Subash

MIP Collaborative Project

AgMIP-IGB Team Internal PartnersIntensive\Workshop 20-24.052015 |ICRISAT, Patancheru Dr. Harbir Singh

22nd Regiona Committee Mesting, Zonelll 22-25052015 Agartaa Dr.JP Singh

|CAR-DAC Interface M eeting with Department of 29.056.2015 Krishi Bhavan, Hazratganj, Dr. M. Shamim

Agriculture, Govt. of Uttar Pradesh for coping with
variouslikely scenarios of aberrant rainfall asinvolved
inDistricts Contingency Plans Developmentin U.P,
Punjab and Haryana

L uknow
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Titleof seminar/sympaosia/wor kshop Period Venue Nameof participant
Group meeting of OFR agronomist and economists 28-30052015 ICAR-1IFSR,Modipuran  Dr.L.R.Meena
National Seminar on climatechangeand smart agriculture  13-1406.2015 RgmaaVijayargeScindia  Dr. M. Shamim
technology Krishi VishwaVidyalay,
Gwdior,M.P
RAC meeting of ICAR-NBSS& L UPat Nagpur 25-27.06.2015 Nagpur Dr.JP Singh
AgMIP Phasell Fundamentals workshop 24-3006.2015 A'Zambezi River Lodge, Dr. Harbir Singh
VictoriaFalls, Zimbabwe Dr. N. Subash

XVII Annua Workshop of All IndiaCoordinated Research  29-30.06.2015
Project on Mushroom

International symposiumon*“ Next GenerationsApproaches 05-07.11.2015
for Sustainable Development of Hill and Upland Horticulture”

Pradhan Mantri Krishi Sinchal Yojna(PMKSY)

87th ICAR Foundation Day and Award Ceremony and
National Conferenceof KVKs

Half yearly foreign aided projectsreview meeting
4th Annual workshop of NICRA

X Annua Group Meeting of NPOF

Expert consultation on status and future prospect of
organic agriculture for safefood security in SAARC
countries

Meeting on Agricultural Systems and Management
Sectional Committee

Mid-term Review meeting of the action (s) taken onthe
recommendationsof XXII meeting of ICAR Regional
Committee-l|

5th International Symposium for Farming Systems
Design—"“Multi- functional farming systemsina
changing world”

National Seminar on Soil health management & food
security: role of Soil Science Research & Education.

25th Asia Pacific Weed Science Society Conference
(APWSSC)

Sitting of parliament Standing Committeeon Agriculture
for examining the subject “ ComprehensiveAgriculture
Research based on Geographical Conditions and impact
of climatic changesto ensure food security in the country”

Meeting pertaining to discuss issues on modification in
operationa guidelinesof Paramparagat Krishi VikasYojana
(KVY)

Organic Farming for better soil quality

1307.2015
24-27.07.2015

0808.2015
13-14.08.2015

19-21.082015

26-27.08.2015

26-28.08.2015

18-20.09.2015

07-1009.2015

07-10.10.2015

13-16.10.2015

19102015

30.10.2015

3110.2015

ICAR-DMR, Solan

SkkimUniversity

New Ddhi
Patna, Bihar

KAB-II,ICAR,New Ddhi
ICAR-IARI, New Delhi.

MPUAT, Udaipur

Rochogpel Hotel, Thimphu,
Bhutan

NASC, New Ddhi.

CIFRI, Kolkatta, Barrackpore

LeCorum, Montpellier,
France

Regiond Centre-I CAR-
NBSSLUR Kolkata

PJT StateAgriculture
University, Hyderabad

Parliament Housg,
New Ddhi.

Krishi Bhawan, New Delhi

SVPUA& T, Modipuram

Dr. ChandraBhanu

Dr. Dushyant Mishra

Dr.JP.Singh
Dr.JP. Singh

Dr. N. Subash

Dr. N. Subash
Dr. Debashis Dutta

DrJPRSingh
Dr.M.PSArya
Dr. N. Ravisankar

Dr. N. Ravisankar

Dr.JP Singh

Dr.J.P. Singh

Dr. N. Subash

Dr. Debashis Dutta

Dr. ChandraBhanu

Dr.JP. Singh

Dr.JP Singh

Dr.A.L.Meena

80

ICAR-Indian Insitutute of Farming Systems Research




A — R —
e e
%{%‘-
H'.""-ﬁ-;‘::_
.
Titleof seminar/sympaosia/wor kshop Period Venue Nameof participant %‘%3
Organic Farming for better soil quality 31102015 SVPUA& T, Modipuram Dr. PC. Ghasd *M;_\*
Inception workshop of Collaborative research project on 11.06.2015 ICAR-CIWA, Bhubaneswar Dr. Dushyant Mishra
IFSresearch for improvement of nutrition and livelihood
of farm women under different agro-eco systems
GY GA IndiaWorkshop 11.12.2015 New Dehi Dr. N. Subash
Meeting of “ Existing and Traditional Cropping Patternin ~ 14.11.2015 New Dehi Dr.JP Singh
Indiafor Optimal Utilization of water resourcesunder
PMKSY” under the Chairmanship of Hon’ble Dr. A K.
SIKKA,DDG (NRM) & ICAR, KAB-II, New Ddhi.
Inception Workshop of Collaborative Research Project on 17-1811.2015 ICAR-CIWA, Bhubaneswar Dr. M.PSArya
Integrated Farming System Research for Improvement of
Nutrition and Livelihood of Farmwomen under Different
Ago-ecosystems
XXXI1 Annual Conferenceand National Symposium of 1921112015 KerdaVeterinary and Dr.SureshMadlik
Indian Poultry Science Association Animal SciencesUniversity,
Thiruvazhamkunnu, Palakkad,
Kerda
Meeting on “Indian Grain Storage Working Group” 21112015 NASC Complex, New Dehi. Dr.JP.Singh
One day workshop on Discussion and finalization of 24112015 IASR, New Delhi Dr.A.K.Prusty
statistical analysis methodology for on-station and on-
farm IFSexperimentsof AICRPon IFS
Joint Workshop of ICAR-IASRI and ICAR- [ FSR under 24112015 ICAR-IASRI, New Delhi Dr.N. Ravisankar
AICRP-IFSfor finalizing the on-station and on-farm IFS Dr. Harbir Singh
data analysis methodology Dr. N. Subash
Mr. Raghuveer Singh
Brain storming session on importance of soil insustaining 2324112015 NASCComplex, DPS Dr.JPSingh
life system on earth Marg, New Delhi Dr.L.R.Meena
Dr. Dushyant Mishra
Dr. Debashis Dutta
Dr. ChandraBhanu
Dr.M. Shamim
Dr.A.L.Meena
Dr.L.K.Meena
Meeting on scope of IFSin Indian scenario in seminar 12-14122015 NAARM, Hyderabad Dr Peyush Punia
onlFS
4th Institute M anagement Committee Meeting of ICAR- 14122015 Jabal pur Dr.M.PSArya
ATARI ZoneV 11, Jabal pur
Group Mesting of AICRPon Integrated Farming Systems ~ 16-1812.2015 AAU, Jorhat Dr.JPSingh

Dr. N. Ravisankar

Dr. Harbir Singh
Dr.L.R.Meena

Dr. Dushyant Mishra
Dr.A. K. Prusty

Mr. Raghuveer Singh
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Field day/kisan gosthi 20122015 Kakdavillageof Dr. Sanjiv Kochwad
Saharanpur block,
Muzaffarnagar
IJTA 2nd International conference on Agriculture, 26-27.12.2015 Hotd Landmark, Shimla Dr. Poonam Kashyap,
Horticulture and Plant Sciences Dr.A. K. Prusty
Workshop on Organic farming: Concern about crop 07.01.2016 ICAR-IIFSR,Modipuram  All scientists of the
productivity and soil health sponsored by DAC& FW Institute
Annua Conferenceof VCs/ICAR Directors 22-24.01.2016 NASC, New Delhi Dr.JP. Singh
SAC Mestingof SVBPUA& T - KVK, Hastinapur 27012016 Hastinapur Dr.JP Singh
Meeting at Agronomy Department, IARI, New Delhi for 25.022016 IARI, New Delhi Dr. Dushyant Mishra
establishing IFSunit at IARI Campus
Nationa Seminar on Problemsof IndianAgriculture, 13022016 New Dehi Dr.JP Singh
Causes and Remedia Measures
ScientificAdvisory Committee Meeting of KVK 16.02.2016 Noida, Gautambudh Dr.JP. Singh
Negar, U.P.
Brainstormingon|PM in major crops 16-17.02.2016 NASC Complex, NewDehi  Dr. ChandraBhanu
Kisan melaorganized by Department of Agriculture, 26.02.2016 Dehi Road, Meerut Dr. Dushyant Mishra

Government of UP and interacted with fruit growerson
recent techniques on Orchard Management

6th International Conference on “Plant Pathogens and
people”

AgMIP Phase Il Integration workshop

Workshop on Farmer centric initiatives

Inaugurated one day training programme on Increased
Employment Opportunities and Enhanced Income
through On-Farm Processing and ValueAddition in Farm
Produces

Scientist and farmersinteraction meet and interacted
with the farmers queriesrelated with dairy farming

Workshop cum meeting of ITMU unit under NRM
Divison

Application of Farmdesign Softwarein farming systems
perspective

Brain storming meeting of scientistsfrom CIMMY T and
I1FSR onimplementation of CCAFS

Half yearly foreign aided projectsreview meeting

23-26.02.2016 NASC Complex, New Delhi.

22-29.02.2016 Dakar, Senegal

06.01.2016
01.03.2016

15.03.2016

16-17.3.2016

Krishi Bhavan, New Delhi

Dinkarpur Block Sahpur,
Muzaffar Nagar, U.P.

Kutbevillage of
Muzaffarnagar

ICAR Comples, Umaim,
Meghalaya

20-24.03.2016 BISA,CIMMYT, Pusa

06.03.2016

09.02.2016

ICAR-IIFSR, Modipuram

KAB-II,ICAR,New Ddhi

Dr. ChandraBhanu

Dr. Harbir Singh
Dr. N.Subash

Dr. N. Ravisankar
Dr. JP.Singh

Dr. Sanjiv Kumar
Kochwad

Dr Peyush Punia
Dr.A.K.Prusty
Dr. ChandraBhanu

Dr. M. Shamim
Dr. N. Subash
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Training, Seminar/Symposia/Wor kshop/ Conference/Field Day/ Kisan Goshthi Or ganised

Boundary plantation of 15
for livefencing

Field Day 2
Kisan Gosthi 100
Field Day 2
Field day 15
Oneday training 70
programme

Exposurevisit of 24
women farmers

Field visit of B. Tech. 0}
studentsfrom SV PUAT,
Modipuram

Two days training 2%

Integrated Farming
Systems

Awareness drive

Scope and importance
of Boundary Plantation
and live fences (Karonda)

Pashchimi uttar Pradesh
main phalon ki utpadakta
badhane hetu krishak
vaigyanik paricharcha

Demonstration on
scientific raising of
tomato seedlings and
plantinginfields

Horticulture and its
benefits to small and
marginal farmers

Value addition of farm
produces (tomato and

orange viz. tomato ketch up,
orange squash respectively)

for Entrepreneurship
Development

Exposurevisit of women
farmersto Krishi Unnati
Mela, IARI, New Delhi.

Oilseedsin Farming
Systems

Bubakpur, Meerut

Bubakpur, Meerut

Budhana,
Muzaffarnagar

Chindora, Khatauli

Chindora,
Muzaffarnagar

Dinkarpur village
of Muzaffarnagar

Exhibition ground,
PUSA, New Delhi

ICAR-1IFSR,
Modipuram

ICAR-IIFSR,
Modipuram

Nameof events Number of Title Venue Period Nameof Or ganizer
participants
fgnh 1 [kokMk 40— IIFSR, Modipuram 14.092015  Dr.M.P.S.Arya,
28.09.2015 Dr. ChandraBhanu
Workshop of AICRP 150 Annual Group AAU, Jorhat 16.12.2015  Dr. N. Ravisankar
onlFS Meeting of AICRPon 18.12.2015

03.08.2015

03.08.2015

23.12.2015

22.02.2016

22.02.2016

01.03.2016

20.03.2016

30.12.2015

29.03.2016-
30.03.2016

Dr.A.K. Prusty Karondd

Dr. Poonam Kashyap

Dr. M. P. Singh,
Dr. Dushyant Mishra
and Dr. ChandraBhanu

Dr. Poonam Kashyap

Dr.A.K. Prusty

Dr. Amit Nath,
Dr.L.R.Meena,

Dr. Debashis Dutta,
Dr. Poonam K ashyap
and Dr. NishaVerma

Dr. NishaVerma,
Dr. Dusyant Mishra
and Sh. PP. Mishra

Dr.A.K. Prusty

Dr.Anil Kuma,
Dr. ChandraBhanu and
Dr. Poonam Kashyap
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fyf Nameof events Number of Title Venue Period Name of Or ganizer
participants
i-f
Coordinated 3-months 2 Professional Attachment ICAR-IIFSR, 1011.2015  Dr.Anil Kumar,
Professional Attachment Training Modipuram 09.02.2016 Dr.R.S. Yadav,
Training of twoARS Dr.A K. Prusty
probationer scientists
from |ICAR Research
Complex for Eastern
Region, PatnaTraining
w.ef. 10-11-2015to 09-02-2016.
Conducted Professional 01 - ICAR-IIFSR, 10112015  Dr.A.K. Prusty
Attachment training as Modipuram 09.02.2016
Co-ordinator
Workshop of AICRPon 40 Technical Programme ICAR-IIFSR, 18052015  Dr. KamtaPrasad
IFS review workshop for on- Modipuram 19.05.2015
station experiments of
AICRPoONIFS
VisittoAgrommet ) Exposure of Agromet ICAR-IIFSR, 18.03.2016 Dr. M. Shamim
Observatory to the Observatory and various ~ Modipuram
B.V.Sc. & AH, meteorological
Students of College instruments
of Vetenary & Animal
SciencesSVBPAUAT,
Modipuram
Training programmefor 20 Soil HealthCard Scheme  ICAR-IIFSR, 19.01.2016- Dr.RSYadav,
Technical Staff of Soil Modipuram 23.01.2016 Dr.Anil Kumar,
Testing Laboratories of Sh. RB Tiwari
Meerut zone
Soil health card 20 Soil Testing and Ferti- ICAR-IIFSR, 1901.2016- Dr.R.S.Yadav
distribution lizer Recommendation Modipuram 23.01.2016
21-daystraining of 06 Field Experience ICAR-IIFSR, 19022015  Dr.MPSArya
101 FOCARSbatch Training (FET) Modipuram 11.03.2015 Dr. Anil Kumar
scientistsfrom NAARM,
Hyderabad
Jai Kisan Jai Vigyan 5] Jai Kisan Jai Vigyan ICAR-IIFSR, 23.12.2015
week Modipuram 29.12.2015
Workshop of AICRP 53] Formulation of technical ICAR-IIFSR, 24042015  Dr. N. Ravisankar
onlFS programmefor New Modipuram 25.04.2015
centers of NPOF-
Training 3l Group Meeting of OFR ICAR-IIFSR, 28052015  Dr.Harbir Singh
Agronomists and Modipuram 30.05.2015
Economists
84 ICAR-Indian Insitutute of Farming Systems Research
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Nameof events Number of Title Venue Period Name of Or ganizer %*‘m.
participants e

One day traning 17 Seed production in ICAR-IIFSR, 28.12.2015 Dr. ChandraBhanu

Jai Kisan Jai Vigyan wheat and mustard” Modipuram Mr. Raghuveer Singh

Saptah to farmers of

Kailawada, Muzaffarnagar

2-daystraining 2% Oilseedsfor Farming ICAR-IIFSR, 29.032016-  Dr.Anil Kumar,

programme under the Systems Modipuram 30.03.2016 Dr. ChandraBhanu,

schemeof “FLD on Dr. Poonam Kashyap,
oilseeds for the activities Dr. Sanjeev Kumar

of cropping/farming

systems involving

oilseeds other than

groundnut”

Farmers' training 45 Farming system ICAR-IIFSR, 29.09.2015-  Dr.Anil Kumar,
components & their Modipuram 30.09.2015 Dr. BK Sharma,
management Dr. Sanjeev Kumar

Farmers' training D Integrated farming ICAR-IIFSR, 30.06.2015 Dr.Anil Kumar,
systems management Modipuram Dr. BK Sharma,

Dr. Sanjeev Kumar

Workshop of Organic 60 Workshop on Organic ICAR-IIFSR, 07.01.2016 Dr. N. Ravisankar

Farming Farming: Concerns Modipuram
about crop productivity
and soil health

One day Workshop 200 Dairy farming for ICAR-IIFSR, 08.03.2016 Dr. Vinod Kumar,
livelihood and rural M odipuram Dr. Suresh Malik,
employment Dr. Anil Kumar,

Dr. Sanjeev Kochewad,
Dr. Vipin Kumar
Organized 3workshops 150 - ICAR-IIFSR, 9.06.2015, Dr.M.P. S. Arya,
onHindi Modipuram 22.09.2015 Dr. ChandraBhanu
and 29.12. 2015

Kisan Gosthi 53] Integrated farming Masuri 06.06.2015 Dr. Anil Kumar,
system and its benefits Dr. ChandraBhanu

National level IS Technology Motihari, Bihar 20082015  Dr.A.K. Prusty

agricultural technology Display 21.08.2015

exhibition

Under Swachh Bharat 50 Swatch Bharat and its Muzaffarnagar 05.10.2015 Dr.A K. Prusty

Mission conducted benefits to soceity

awareness cum cleaning

programme

One day training 16 Valueaddition of farm Post Harvest 18.03.2016 Dr. NishaVerma,

programme producefor livelihood Technology Lab, Dr. Amit Nath,
improvement. I1FSR-Modipuram, Dr. Debashis Duitta,

Meerut, U.P. Dr. Dushyant Mishra
Kisan Gosthi 0] Inter Croppingin Rasoolpur Jattan, Dr.B. K. Sharma
Sugarcane Muzaffarnagar

One day demonstration 50 Use of improved small SiwayaFarm, 29.12.2015 Dr. Poonam Kashyap

cum training programme farmimplementsfor ICAR-IIFSR Dr. Nishaverma

reduction of drudgery of
farmwomen
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Training/Wor kshop Organised

HUMAN RESOURCE DEVELOPMENT

Sl Title Venue Date Number of Coordinators
No. Beneficiaries
1 Field Experience Training (FET) of 101 ICAR-IIFSR, 19" February to 03] Dr. MPSArya
FOCARSbatch scientistsfrom NAARM, Modipuram  11"March, 2015 Dr. Anil Kumar
Hyderabad
2 Farmers' training on Integrated farming ICAR-IIFSR, 30" June, 2015 0 Dr. Anil Kumar,
systems management Modipuram Dr.BK Sharma,
Dr. Sanjeev Kumar
3 Farmers' training on Farming system ICAR-IIFSR, 29-30 Sept., 2015 45 Dr.Anil Kumar,
components & their management Modipuram Dr.BK Sharma,
Dr. Sanjeev Kumar
4, Training programme for Technical Staff ICAR-IIFSR, 19-23 January, 2016 2 Dr. RSYadav,
of Soil Testing Laboratories of Meerut zone  Modipuram Dr.Anil Kumar,
under Soil Health Card Scheme Sh. RB Tiwari
5] Workshop on Dairy farming for livelihood ICAR-IIFSR, 8March, 2016 200 Dr. Vinod Kumar,
and rural employment Modipuram Dr. Anil Kumar,
Dr. Sanjeev
Kochewad,
Dr. Vipin Kumar
6. Extensiontraining on Oilseedsfor Farming  ICAR-IIFSR, 29-30March, 2016 2% Dr.Anil Kumar,
Systems under the scheme of FLD on Modipuram Dr. Chandra
oilseeds Bhanu,
Dr. Poonam
Kashyap,
Dr. Sanjeev Kumar
7. Professional Attachment Training of ARS ICAR-IIFSR, 10" Nov. to @ Dr. Anil Kumar,
probationer scientistsfrom ICAR Research  Modipuram 9" Feb., 2016 Dr. RSYadav,
Complex for Eastern Region, Patna Dr.A K. Prusty
L ectur esdeliver ed/Resour ce per sons
L ectur esdeliver ed/Resour ce Per son Délivered by

Delhi Road, Meerut on 26" February 2016
Delhi Road, Meerut on 26" February 2016

03-04 October, 2015 at ICAR-11FSR Modipuram

Aninteractive talk on Orchard M anagement organized by Agriculture, Government of UP at
Aninteractive talk on Orchard M anagement organized by Agriculture, Government of UP at
Aquaculture in Farming systems: Farming system components and their management during

Attended Kharif Kisan Sammelan-2015 as resource person on fruit crops nd interacted with farmers, Dr. Dushyant Mishra
It was organized by KVK Muzaffarnagar on 27" June 2015

Dr. Dushyant Mishra

Dr. Dushyant Mishra

Dr.A.K.Prusty
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L ectur esdéliver ed/Resour ce Per son

Delivered by

Cultivation of cabbage, cauliflower and peas on September 23, 2015 at ICAR-I1FSR, Modipuram,
Meerut

Delivered an interactive talk on “ crop managemen in mango” during Kisan Gosthee organized at
Budhana on 23 December 2015

Delivered lecture on * Extension approaches and ethicsin oilseeds production’ on 30 March, 2016

in thetraining programme on “ Oilseeds for Farming Systems” during 29-30 March, 2016 organised

a IIFSR, Modipuram

Delivered lecture on * Reliable sources of information for farmers’ on September 30, 2015inthe
training programme on ‘ Potato seed production & marketing’ organized by CPRIC, Modipuram
during 26-30 September, 2015

Delivered lecture on ‘ Reliable sources of information for farmers' on October 14, 2015inthe
training programme on ‘ Integrated pest & nutrient management in potato’ organized by CPRIC,
Modipuram during 12-16 October, 2015

Delivered lecture on “ Orchard Management” in Kisan Gosthee organized by ICAR-IIFSR on
17" April 2015 at Rasool pur, M uzaffarnagar

Delivered lecture on integrated pest and disease management in cropsin Kisan Gosthi at Masuri
on 6" June, 2015

Diagnosis and management of crop diseaseson 17 March, 2016 at Gochar Mahavidyalaya,
Rampur Maniharan, Saharanpur

Exposure lecture on Integrated Farming Systems as an adaptive measures under changing
climateto participantsof HAMET]I, Jind , Haryanaon 19.03.2016

Exposure lecture on various meteorological instruments and their applicationsto the B.V. Sc. &
A.H Students of college of Vetenary and Animal Scccences, SVBPAU& T, Modipuram

Imparted training on Canopy Management and Rejuvenation of Senile Mango Orchards at Krishi
Vigyan Kendra, Mundra, Kuchchh Gujarat during 20-22™ June 2015.

Imparted training on Canopy Management and Rejuvenation of Senile Mango Orchards at Krishi
Vigyan Kendra, Mundra, Kuchchh Gujarat during 20-22™ June 2015.

I mparted training on Canopy management in mango during 9" to 11" December 2015 at ICAR —
Central Coastal Agricultural Research Institute, Goa.

Invited as Judge during 24" National Mango Mela organized by Department of Horticulture,
Haryanain collaboration with Haryana Tourism Development Corporation at Yadvindra Garden,
Pinjor, Chandigarh on 4-5" July 2015

Invited as resource person in Vishal Aam Gosthee evam Pradarshani organized by Mango
GrowersAssociation of Indiaat Malihabad, L ucknow on 3 June 2015

Kisan Gosthee organized by ICAR-I1FSR on 17" April 2015 at Rasool pur, Muzaffarnagar

Livestock based Integrated Fish Farming in India: A prospective way of productivity
enhancement, Lecture note for ICAR sponsored short course on Recent Advancesin
Livestock Fish Integrated Farming System, September 2015, | CAR-Research Complex for
Eastern Region, Patna (Bihar)

Management of mango and other fruit orchards during training of farmers from Meerut and
Muzaffarnagar on 22™ September 2015 at ICAR-11FSR, Modipuram, Meerut

Management of mango and other fruit orchards during training of farmers from Meerut and
Muzaffarnagar on 22™ September 2015 at ICAR-11FSR, Modipuram, Meerut

Dr. Poonam Kashyap

Dr. Dushyant Mishra

Dr.Anil Kumar

Dr.Anil Kumar

Dr. Anil Kumar

Dr. Dushyant Mishra

Dr. ChandraBhanu

Dr. ChandraBhanu

Dr. M. Shamim

Dr. M. Shamim

Dr. Dushyant Mishra

Dr. Dushyant Mishra

Dr. Dushyant Mishra

Dr. Dushyant Mishra

Dr. Dushyant Mishra

Dr. Dushyant Mishra

Dr. Ravisankar, N.

Dr. Dushyant Mishra

Dr. Dushyant Mishra
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L ectur esdeliver ed/Resour ce Per son

Delivered by

June 2015 at ICAR-IIFSR, Modipuram, Meerut

June 2015 at ICAR-I1FSR, Modipuram, Meerut

organized by IFFCO on 27" March 2016

Management of mango orchardsin training of farmersfrom Meerut and Muzaffarnagar on 30"
Management of mango orchardsin training of farmersfrom Meerut and Muzaffarnagar on 30"

M odern techniques of vegetable production on June 30, 2015 at ICAR-11FSR, Modipuram, Meerut

Organic Farming: Scope and Strategy for A& N Islands, Model Training course on Integrated
Farming Systems conducted by ICAR-CIARI, Port Blair during February 2016

Participated in Kisan gosthee at village Chand Samand, Khatauli, Muzaffarnagar. And interacted
with farmers on “Improving productivity of existing orchards and Prospects of new fruitsin region”

Dr. Dushyant Mishra

Dr. Dushyant Mishra

Dr. Poonam Kashyap

Dr. Ravisankar, N.
and Dr. B. Gangwar

Dr. Dushyant Mishra

Poultry based integrated farming system. Presented on 20" March, 2016 in Krishi Unnati Mela-2016  Dr. Suresh Malik

heldin IARI, Pusa, New Delhi from 19-21 March, 2016.Small ruminants and backyard Piggery based

integrated farming system. Presented on 20" March, 2016 in Krishi Unnati Mela-2016 held in IARI,

Pusa, New Delhi from 19-21 March, 2016.

Radio/Television talk

Topic Date Broadcasted/ telecasted in  Nameof speaker

Paschimi Uttar Pradesh hetu upyukt phalo ke kheti 18" Dec.,2015 E TV Uttar Pradesh Dr. Dushyant Mishra

Aam ke bago ka prabandhan 12" Feh., 2016 Krishidarshan, L ucknow Dr. Dushyant Mishra
Doordarshan

Low chilling apple cultivation in western UP and Broadcasted on  Krishi darshan program Dr. Dushyant Mishra

Guavacultivation for western UP 14"March2016  of D D Kisan channel.

Prospects of low chilling apple cultivationin Broadcasted on  Mausam Khabar program  Dr. Dushyant Mishra

western UP and Prospects of improved guava 25" March and of D D Kisan channel

cultivarsfor western UP 17 April 2016

Paschimi Uttar Pradesh hetu upyukt phalo ke kheti 18" Dec.,2015 E TV Uttar Pradesh Dr. Dushyant Mishra

Aam ke bago ka prabandhan 12" Feh., 2016 Krishidarshan, L ucknow Dr. Dushyant Mishra
Doordarshan

Vaad Sanvad 15" April, 2015 DD —Kisan (National) Dr. JP.Singh

Liveinterview on Farmer’s Expert 11" June, 2015 DD —Kisan (National) Dr. JP.Singh

Hellow Kisan on Farming System and Earning 9" Sept., 2015 DD —Kisan (National) Dr. JP.Singh

Mausam ki Khabar 25"March,2015 DD Kisan (National) Dr.M. Shamim

Panel discussion on Jaivik aur rasainik kheti kaun
bheter

Scope of Floating Gardens

Cultivation of Bananain western Plain Zones of
Uttar Pradesh

Delivered TV Talk on DD Kisan regarding role of
Fisheriesin IFSModel

4" Nov., 2015

18 March, 2016
21 March, 2016

27" March, 2016

DD Kisan (National)

DD Kisan (National)
DD Kisan (National)

DD Kisan (National)

Dr. N. Ravisankar

Dr. Poonam Kashyap
Dr. Poonam Kashyap

Dr Peyush Punia
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AWARDSAND RECOGNITIONS

Awards

Awards

Conferredto

Best Publication of the year award for the year 2014-15 as Co-author by ICAR-CIFE, Mumbai for the
publication, Beneficial effects of dietary probiotics mixture on haemato-immunology and cell
apoptosis of Labeo rohita fingerlings reared in higher temperatures

Best Young Scientist Award 2015 at 2™ | JTA Intentional Conference on Agriculture, Horticulture and
Plant Science held at Shimladuring 26-27 December, 2015

Kunwar Saxena Bahadur SRDA Award-2014 by the Society for Recent Development in Agriculture for
his outstanding contribution in the field of Agriculture

Best Poster Award as Co-authored in the poster entitled “Design and development of low-cost
portable biomass fired dryer and its performance eval uation for drying of large cardamom” during
X1l Agricultural Science Congress-2015 at ICAR-National Dairy Research Institute, Karnal during
3-6Feb., 2015

Award of certificate and 2 prize by ARCC Karnal 2014-15 for the research publication entitled “ Value
Addition of horticultural crops: A source of nutritional security and income generation for rural women
of Odisha’ publishedin BhartiyaKrishi Anusandhan Patrika29 (4) 194-200 by VermaN, ShuklaA K,
Sarkar A.NathA, DuttaD, Kumar Pand Gangwar B (2014).

MahimaYoung Scientist Award

Young Scientist associate award 2015 at | JTA 2™ International conference on Agriculture, Horticulture
and Plant Sciences held at Shimla (H.P.) from 26-27 December, 2015 organized by Serial Publications
Ltd, New Delhi.

First prizein Antakshri and Second Prizein Hindi debate competition organized at ICAR-I1FSR on
the occasion of Hindi Pakhwadafrom September 14 to Sept 28, 2015.

The best poster presentation award (1% position) for the paper “ Evaluation of various residue
management machineriesfor wheat sowing under different rice residue management practices’ in
the International Conference on “Technological Interventionsin Agricultural Sciences for enhanced
Productivity, Nutritional Quality and value addition (TIAS-2014) held on February 17-19, 2015 at
Central Institute of Horticultural M edziphema, Dhimapur (Nagaland)

The best Oral presentation (1% position) for “Comparative study of various mechanization options for
sowing of wheat under different conservation techniques’. In Proc. National Seminar on “ Technology
and management of Micro Irrigationin Floriculture” held during 19-20 March 2015 at SKUAST, Jammu
(J&K), India

Dr.A. K. Prusty

Dr.A. K. Prusty

Dr. Amit Nath

Dr.Amit Nath

Dr. NishaVerma

Dr. Sanjeev Kumar

Dr. Poonam
Kashyap

Dr. Poonam

Kashyap
Dr. V. P.Chaudhary

Dr. V. P. Chaudhary
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o rRecognitions
Recognitions Received By
Acted as rapporteur for 3 sessions during the group meeting of AICRPon IFSheld at AAU, Jorhat  Dr. A. K. Prusty
during 16-18 December, 2015
Acted asreviewer of national and international peer reviewed journals Dr.A. K. Prusty

Invited speaker in UGC Sponsored National Seminar entitled on Innovative Approaches for
SustainableAgriculture, Livelihood and Environment Security on November 07, 2015 at Gochar
Mahavidyalaya, Rampur Maniharan, Saharanpur

Invited speaker in Vishal Aam Gosthee evam Pradarshani organized by Mango Growers
Association of Indiaat Malihabad, Lucknow on 3¢ June 2015

Invited as speaker on training program for mango June 20-22, 2015 at KVK Kuchchh (Gujarat)

Invited as Judge during 24* Nationaml Mango Mela organized by Haryana Government at
YadvindraGarden during July 4-5, 2015

Conducted vivavoce exam of M.Sc Horticulture student at Department of Horticulture, SVPUAT,
Modipuram on 18" December, 2015

Nominated as member in sel ection committee for selection of Young Professional 1 at ICAR-1IFSR
on 30" April, 2015

Evaluated the thesis of of M.Sc (Ag) Horticulture thesisof Navsari Agricultural University,
Navsari on 9" June, 2015

Invited as Judge during 24" National Mango Mela organized by Department of Horticulture,
Haryanain collaboration with Haryana Tourism Development Corporation at Yadvindra Garden,
Pinjor, Chandigarh on 4" July, 2015

Conducted vivavoce exam of M.Sc (Ag) Horticulturethesisof Sardar Vallab Bhai Patel University
of Agriculture and Technology on 29" July, 2015

Conducted vivavoce exam of Ph D (Horticulture) thesis of Sardar Vallab Bhai Patel University of
Agriculture and Technology on 10™ November, 2015

Received certificate of appreciation by organizers by Dainik Jagran at Sardhana, Meerut in Kisan
Mahotsav organized during 31 March to 2 April, 2015

Recognition as Expert on Horticulturefor Uttar Pradesh by Ministry of Agriculture and Farmers
welfare, Government of India under Kisaan Knowledge Management System

Served as Refereefor research journals of OMICS group

Participated in Kisan Mahotsav organized by Dainik Jagran at Sardhana, Meerut during 31%
March to 2™ April 2015 and received certificate of appreciation by organizers

Co-chaired two sessions on ‘ Review of progress of farming systems characterization’ and
‘Review of on-station research’ during the Group Mesting held at AAU, Jorhat

Served as Referee for two research journalsviz., Indian Journal of Agricultural Research and
Agricultural Economics Research Review

Co-chaired the technical session |1 on “ Climate change aimpact on Madhya Pradesh Agriculture
in National Seminar on climate change and smart agriculture technology organized by Rajmata
Vijayargje ScindiaKrishi VishwaVidyalay Gwalior (M.P), June 13-14, 2015

Dr. ChandraBhanu

Dr.

Dr.
Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.
Dr.

Dushyant Mishra

Dushyant Mishra
Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra
Dushyant Mishra

and Dr. ChandraBhanu
Dr. Harbir Singh

Dr. Harbir Singh

Dr. M. Shamim
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Recognitions Received By %‘%3
Reviwed research article sent by editors of national and international research journals Dr.M. Shamim S
Invited to present lecturein National Seminar on climate change and smart agriculture technology ~ Dr. M. Shamim *

organized by RajmataVijayaragje ScindiaKrishi VishwaVidyalay Gwalior (M.P), June 13-14, 2015

External Examiner for Ph.D thesisvivaand thesis evaluation to Tamil Nadu Agricultural University,
Coimbatore, Tamil Nadu. During the year, conducted 1 Ph.D vivavoce and evaluated 3 Ph.D and 1
M.Sc thesis for award of respective degrees

Focal point expert for the regional consultation meeting on “ Status and future prospect of organic
agriculturefor safefood security in SAARC countries’” organized by SAARC Agriculture Centre,
Dhaka, Bangladesh

Resource person in the National Conference on Sustainable Agriculture and Farmers Welfare
organized by Ministry of Agriculture and Farmers Welfare held at Gangtok, Sikkim during 17-18
January, 2016. Plenary session of the conference was chaired by Hon’ ble Prime Minister of India

Invited to present status paper on organic farming before Task force on Organic Farming and Non
chemical farmingin NASC complex, New Delhi.

Convened one technical session at International Extension Education Conference on Education,
Research and Services organised by Department of Extension Education, Institute of Agricultural
Sciences, BHU, Varanasi (U.P).

Served as Referee for two research journals viz., Journal of Human Ecology (JHE) and Journal
of Food Processing & Technology

Evaluated M.Sc.Thesisof Ms. SamapikaDalai, Sardar VVallabhbhai Patel University of Agriculture
and Technology, Modipuram, Meerut.

Acted asmember in viva- voce of Ms. SamapikaDalai, for the award of M.Sc. Degree on July 15,
2015 at College of Horticulture, Sardar VVallabhbhai Patel University of agriculture and Technology,
M odipuram, Meerut.

Acted asreviewer of national and international peer reviewed journals

Reviwed research article of Indian Journal of Animal Science and Tropical Animal Health and
Production

Dr. N. Ravisankar

Dr. N. Ravisankar

Dr. N. Ravisankar

Dr. N. Ravisankar

Dr. NishaVerma

Dr. NishaVerma

Dr. Poonam Kashyap

Dr. Poonam Kashyap

Dr. Poonam Kashyap
Dr. Suresh Malik

ANNUAL REPORT 2015-16

91



g

g

g

Research Advisory Committee

The second meeting of the 7" Research Advisory
Committeeof ICAR-Indian Indituteof Farming Systems
Research, M odipuram constituted vide NRM/17-16/
2013-1A.11 dated 6™ September 2013, was held on
October, 28-29, 2015 at M odipuram. The meeting was
started with |CAR song. Thereafter, Member Secretary
explained that themeeting issignificant asitisthefirst
meeting of RAC after Directorate becomeingtitutefrom
November 2014 andfor thefirst time Chief Agronomist/
Agronomist/Principd Investigatorsfrom selected centres
of AICRPon IFSand NPOF areinvited for discussion.
Dr J.P. Singh, Director (Acting), ICAR-I1IFSR welcomed
the Chairman and Membersof RAC and briefed onthe
activitiesundertaken between last RAC and the present
meeting. Thesignificant achievementshighlighted were
preparation of 29 region specific IFSmodelsusing on-
station, on-farm and secondary data, compilation of
farmer successstories (80 no's) from on-farm farming
systemsresearch, preparation of country status report
and base paper on organic farming and year round
capacity building activitiesfor indtitute scientitssAICRP
centresand farmers. In hisopening remarks, Chairman
pointed out that thebasicaim of farming systemsresearch
should behow afarmer thinksin managing hisresources.
Dr V.S. Korikanthimath pointed out that farming system
models should be promoted as better economic
propositionamong smal and margina farmersand should
amto attract farmerstowardsagricultureonthelinesof
Skill Indiaand Smart India. Dr ArunVarma, opinioned
that yield gaps needsto befixed to get maximum profit
from agriculture. Mr Naresh Sirohi pointed out that IFS
project has contributed for the betterment of farmers
anditistheonly approach by whichfarmer’sprofitability
can be enhanced. Further, heinformed that the success
stories should be published in regional languagesand
can be disseminated through DD Kisan by respective
universities. The Chairman and themembersof theRAC
expressed their critical viewsduring the presentations
made by the concerned scientists/team. On second day,
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. RESEARCH COORDINATIONAND MANAGEMENT

Dr N. Ravisankar, Member Secretary presented the
actiontaken report ontherecommendationsof lass RAC
meeting andinover dl, theCommitteewassatisfied with
the action taken report. Dr N. Ravisankar also madea
brief presentation of technical programme of On-Farm
Research for getting theinputs/suggestionsfrom RAC.
The committee members were satisfied with IFS
approach of implementing the on-farm programme and
suggestedtoinvolveKVK'sinthedidtrict for morereach.

Further, the Committee deliberated on the on-going
research programmes vis-a-vis the mandate of the
Ingtitute. The Committeed so took anoteof QRT (2007-
12) recommendations. The Committee recognizesthat
the Directorate was changed to Institutefrom 2014 and
clear cut differencesareto beworked out between [ IFSR
and AICRPon IFS. Thelnstitute shouldincreasingly
adopt an agro-ecology based approach to farming
systems research. There was also an urgent need to
integratetheactivitiesof thelngtitute based programmes
and those of the network centres. TheAICRPon IFS/
NPOF should aim for intentional integration and
eva uation of componentsfor higher profitability, resource
recycling, reducing market/ external inputsetc. Inthis
context, the existing programmeswerereviewed and
thefollowing broad recommendationsare made.

Recommendations

1. IFS approach should be farmer centric and
participatory with region specific components. The
institute programmes must aim at better
understanding of theexisting farming sysemswitha
view torefineand test opportunitiesto enhancethe

system.

Farming systemsapproach shouldincreasingly use
the agro-ecological approaches to study the
interactionsamong farming system components. This
should be done by the institute by training the
Scientists of theinstitute/centres. AICRPon IFS
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centres should workout the | FS componentswith
purposiveintentional integration using bio-physical
characterization.

3. Identify theissuesand practical constraintsof Geo-
referenced farmers in al the 11 locations and
technical interventions be documented toimprove
the already characterized organic growers. Site
specifictechnicd interventionsmay beimplemented
using farmer participatory approach.

4. Cgpacity buildingincludinginternationa exposureof
Scientistsand research managersisessentia asthe
mandate hasbeen compl etely shifted from cropping
tofarming system approaches.

5. National and International exposure to NPOF
Scientistsfor better understanding with globa trends
inorganicfarming research should begiven priority.
NPOF may seek association with organizers of
organic world congress 2017 at New Delhi.

Group Meeting of ICAR-AICRP on Integrated
Farming Systems

Thegroup meeting of ICAR-AICRP on Integrated
Farming Systems was organized during 16-18
December, 2015 at Assam Agricultural University,
Coimbatore in which review of on-going research
programmesof on-station and on-farm centresincluding
Tribal Sub Plan, discussion on formulation of new

ANNUAL REPORT 2015-16

experimentsand specid lecturesonidentified topicswere ™

undertaken. The inaugura programme of the group
meeting started with Saraswathi Vandana performed
by AAU staff. Dr.Ajit Baishya, Chief Agronomist
wel comed the guestsand del egates. Hebriefly informed
that the cropping intensity intheregion increased from
131to0 142 %. Dr GN. Hazarika, Director of Research
informed that contribution of universty isimmenseinthe
region and farming systemisnativeto theselands. Dr.
K. M. Bujarbaruah, Vice Chancellor, AAU inaugurated
the programme as chief guest. Dr. J.P. Singh, Director
(Acting), ICAR-1IFSR gave brief history of ICAR-
[1FSR. Heapprai sed about the changed mandate of the
institute, vision, mission and schemes, additional
responsibilities and future functioning of different
programmesof theingtitute. A brief note of the progress
made by ICAR-1IFSR and AICRPon IFSduring 2014-
15 wasa so explained by him. Dr N.P. Singh, Director,
ICAR-CCARI in his address, made it that carbon
sequedtration and microbid studiesshould beundertaken
infarming system model sbeing devel oped at various
regions. Thefollowing publicationsbrought out by the
ICAR-IIFSR and AICRPon IFS centreswerereleased
by the Chief Guest.

1. Annual Report, 2013-14 of AICRPon IFS

2. LongtermIntegrated Nutrient Managementin cered
based cropping systems (B. Gangwar, Kamta
Prasad, N. Ravisankar & JP Singh)
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“Farmi ng Systems Research: Success Stories (Series
1) (N. Ravisankar, B. Gangwar, Kamta Prasad,
Raghuveer Singhand Rajbir Singh)

4. Farmer perception on climate changeand Integrated
Farming System as adaptation measure towards
changing climate (M. Shamim, N. Ravisankar, B.
Gangwar and KamtaPrasad)

5. CDon“TSPinterventionsinBali Idand” (AICRP
on IFScentre, BCKV, Kalyani)

Dr. K.M. Bujarbaruah, Vice Chancellor and Chief
Guest, pointed out that systematic farming system
research was initiated in 1975 at ICAR Research
complex in Umiam (Meghalaya) and said that filing of
dataand information on machinery, parameters, weather
and output filing needsto be created. Hewished that at
theend of delibrations, some useful recommendations
will come which can be utilized in the devel opment
schemes. Dr N. Ravisankar, PF (CU) proposed thevote
of thanksin theinaugural programme. Theresults of
experimentsconducted at on-station, on-farmandtribal
sub plan were reviewed critically and following
recommendationswere madein theworkshop.

Recommendations
On-station Resear ch

All the centres should ensure compliance of
recommendations madein Technical Programme
Review workshop held in 18-19 May 2015 at
ICAR-1IFSR, Modipuram. Accordingly action
needsto betaken to concludethe cropping system
experiments and prepare the new experimentsin
farming systems perspectivefor discussioninthe
32" Biennia workshop.

As per decision of technical programme review
workshop, organic farming study to be continued at
identified 8 centres only with modified technical
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programme. Formulation of study on weed
management under organic conditionto bemadein
consultation with DWR/AICRPon WM.

On-gation centresshould transfer the best treatments
from conduded experimentstofarmer’sfield through
OFR programme of AICRP on IFS for farmer
participatory evaluation. Publications/technical
bulletins should also be brought out from the
concluded experiments.

Responses / feedback of visiting farmers/stake
holders to IFS models should be recorded and
conddered for improving the componentsof farming
systems. Resourcerecycling flow chart should be
prepared and presented by all centres.

IFSmodd sfor different regionsand resourcesshould
be synthesized using the standard methodology
finalized during on-station regiona workshops. In
view of shortageof funds provided by council inthe
scheme, upscale the IFS models using Central
Government schemes/other funding sources/state
plan schemes/university extension programmes. It
will beoneof performanceindicator for judgingthe
centre.

Preparation of bankableproject on IFSfor different
regionsisessential. Using theon-station & on-farm
data, bankable project on IFSfor each on-station
IFS model should be prepared by Agricultural
Economistsin the scheme. Each scientist may be
assigned theresponsibility for 2-3 on-station/sub
centresfor preparation of bankable project.

Farming Systems Characterization work isjoint
responsibility of main, sub and OFR centres.
Agricultural Economistsin the scheme should be
maderesponsblefor survey, analysisand preparation
of report. Each Agricultural Economist may be
assigned 2 gatesfor farming sysemscharacterization
work.
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Intheexisting IFSmodel, carbon sequestration and
greenhouse gas emissions estimation needsto be
made by Soil Scientistsin the project. To ensure
uniform methodol ogy, training for Soil Scientistsbe
arranged at ICAR-IIFSR.

IFSmode for margina farmer should be established
by all sub centres. Initialy keep low cost livestock
components. Later on dairy and other infrastructure
can beadded provided additiond fundsarereceived
from council.

On-Farm Research

OFR farming systemsdatashould besynthesizedin
termsof production (onequivdent bass), marketable
surplus(onequivaent basis), totd cost of thesystem,
tota netincome, savingsafter meeting dl household
demand, resourcerecyclinganditsimpact onsaving
of nutrients/water/market inputs. All the above
parametersshould beused for comparingthevarious
farming sysemsinthedidtrict.

Farming system wiseresourcerecycling flow chart
should be prepared by all OFR centres.

Impact study of interventionsmadein OFR2 & 3
experiments should be taken up during 2016-17.
Clear recording of reasons for adoption/partial
adoption/rejection of farming system interventions
to be noted. Schedule for impact study to be
prepared by ICAR-1IFSR and sent to all centresby
May 2016.

Under TSP, seed bank can be devel oped for better
performing variety. Use of chemical fertilizersand
pesticides should be avoided because tribal area
comes under natural de-facto organic production
systems.

Adminigtrative

Delegation of financial power equivalent to the
HoD’s/Principal Investigators (as per ICAR
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guidelines) of external funded projectsshould 'Eie'&;,_q
givento Chief Agronomists/Agronomists/Principal
Investigators of the AICRP-IFS centres. Thiswill
facilitate for the round the year management of
activitiesrelated to livestock, fisheriesand other
important components of the IFS model which
requirestimely attention.

A separate meeting of identified centres for
undertaking weed management in organic farming
experiment along with Scientistsfrom Directorate
of Weed Research, Jabal pur and AICRP on Weed
M anagement centres should be organized during
April/May 2016 for formulating the technical
programme.

Eachfundrecaiving univeraty/inditute should submit
the scheme annual report containing the detail s of
staff, technical progress, collaborative studies
under inter-institutional linkage, TSP activities,
publication details, extension activities, financial
statement including revenue generation,
infrastructure devel opment (NRC items), ATRon
the discussionin the workshop/group meeting and
ATR on monitoring visits. Five hard copies of
report and a soft copy (in editable mode to
pcifsiifsr@rediffmail.com) should be submitted to
ICAR-IIFSR by 31 January.

Best centrein each category (main, sub and OFR
centres) may be identified based on overall
performanceincluding up-scaing of IFSmodesand
additiona contingenciesaong with certificate may
begivenintheBiennia workshops.

Group Meeting of OFR Agronomists& Economists

A Group Mesting of the on-farm research (OFR)
Agronomists& Economistswasorganized by ICAR-
[1FSR at M odipuram during 28-30 May 2015. In his
welcomeaddress, Dr J.P. Singh, Director, remarked that
characterization is one of the main mandates of the
indituteandtop priority should begiventofarming sysem
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~Characterization. Theinaugural sessionwaschaired by

Dr SK. Sharma, former Project Director, PDCSR. He
underscored the need for study of the whole farm
surroundingsfor the success of on-station and on-farm
research. Dr B. Mohan Kumar, ADG (Agronomy, Agro-
forestry & Climate Change), ICAR, New Delhi wasthe
Chief Guest during the concluding session on 30 May
2015. He observed that farming system approach has
not received due emphasisinthe past, and thereisneed
to undertakerecurrent surveysto assessfarming system
scenariointhecountry. Inal, 24 OFR agronomistsand
7 economistsworking on the on-farm research (OFR)
centersof AICRPon | FS participated in thismeeting.
Themgor recommendationsof the Group Mestingwere:

- All the OFR centers must target detailed
characterization of farming systemsin at |east one
district every year, and send final report (soft and
hard copy) a ongwith dataset (soft and hard copy)
tothe | CAR-I1FSR.

- Atmany centersvacant post arenot being filled up
for acons derablelong period. Theconcerned Chief
Agronomist/ OFR Agronomists should strongly
pursuethematter with higher authoritiesof University
under intimationto ICAR-11FSR.

ICAR-I1FSR should gpproach ICAR authoritiesfor
enhancement of budget dlocationto meet dl thefinancid

FTTTRY

Shri Ashok Dalwai, Additional Secretary (INM) and Dr A K.
Sikka, DDG (NRM) interacting with the participants
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requirementsof farming systemscharacterization work",' \
which require extensive travelling and additional
manpowe.

Wor kshop on “ Organic Far ming: Concer nsabout
crop productivity and soil health”

Workshop on Organic Farming: Concerns about
crop productivity and soil health sponsored by
Department of Agriculture, Cooperation and Farmers
Welfare(DAC& FW) under the Ministry of Agriculture
and Farmers Welfare was organized by ICAR-Indian
Institute of Farming Systems Research, Modipuramon
7 January 2016. Members of Task Force on Organic
Farming and Non-chemical farming, Principal
Investigators of Network Project on Organic Farming
(NPOF), officialsfrom DAC& FW, National Centre of
Organic Farming and Scientists of ICAR-IIFSR
participated in theworkshop and deliberated on policy
for promotion for organicfarming in the country without
compromising the crop productivity and soil health.

DrA K. Skka DDG (NRM) informed that organic
farming has advantages over chemica managementin
agriculture, but consdering thefood requirement interms
of quantity and quality, proper policy needs to be
designed for organic farming after taking in to
congderation of crop productivity indifferent regions.

Discussion and for mulation of policy and recommendations
on organicfarming
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Shri Ashok Dawai, Additiona Secretary (INM)in 4. Based on research studies in scientific org'ér'ﬂb'--x-_k_

hisopening remarksinformedthat organicfarminginthe
country isbeing promoted through Paramparaghat Krishi
VikasYojanawith atarget of creating 10,000 clusters.
Crop productivity under organic farmingisamajor a
concern and considering thefood security issue, proper
policy of promoting organic farminginthe country is
essentidl.

Dr J.P. Singh, Director (Acting), ICAR-IIFSR
welcomed the participants while Dr N. Ravisankar,
Principal Scientist & National Pl, NPOF presented an
overview of results of NPOF especially on crop
productivity and soil healthaong with policy input. The
workshop was organized asapre-cursor to “ National
Conference on Sustainable Agriculture and Farmers
Welfare” to be held during 17-18 January 2016 at
Gangtok, Sikkim.

After thedetailed deliberations, recommendations
for promotion of organicfarming werefinalized besides
identification of researchableissues

Recommendations

1. Organic farming should be promoted in phased
manner by identifying niche areas and crops.
“Certified organic farming” with combination of
tradition, innovation and scientific organic packages
should be promoted in the de-facto organic areas
(hills) and rainfed/ dryland regionsfor safe food
security and climateresilience, besidesincreased
incomeof farm households.

2. Accelerated adoption of “towards organic”
(integrated crop management) pproach for intensive
agricultural areas (food hubs) will positively
contributeto the cause of soil, human, livestock and
eco-system health, the basic objective of organic
agriculture.

3. Low volume high value crops should be given
impetus for promotion under organic farming
especially for export economy.
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management under ICAR-Network Project on
Organic Farming, 18 cropsresponded positively to
yield on par or higher under organic systems after
the conversion period (2-3 years). Organic
management of basmdti rice, rice, maize, greengram,
chickpea, soybean, cotton, garlic, cauliflower, tomato
resulted inyield advantageto thetuneof 4t0 14 %
over inorganic management. The scientific Package
of Practices PoP’ sfor organic production of crops
should beadopted for keeping the crop productivity
at comparable or higher level and should be
advocated through devel opment schemes.

. Yiddreduction (after 8th cycleacrossthelocations)

of 5-8 % was observed in wheat, radish, potato
etc. Inwheat, 7 % reduction in yield was noticed
over theyears. Hence, organic farming should not
beinitiated with exhaugtive cropsespecidly inwinter
intheinput intensive areas. However under rainfed
conditions, wheet yield wascomparable. Therefore,
if wheat istaken in cropping systemsfor organic
farming, itisbetter to takedurumwheat. Reasonfor
reduction in yield was found to be non-
synchronization of nutrient releaseand critical stage
of crop demand.

. Areaspecific best cropping systems suitable for

organic farming should be mapped for up scaling.

. Cost of production per unit areaiscomparable or

less under organic agriculture than inorganic
management when on-farm organicinputsare used.
Howevey, if organicinputsfrom outsdethefarmare
purchased and utilized, the cost of production
increases by about 13 %. Therefore, organic
agriculture should naturally depend on on-farm
generation of inputsincluding mixed cropping, crop
rotation, residuerecycling, composting etc.

. Integrated Organic Farming System (IOFS) models

promisesto meet 70-80 % of organicinputswithin
thefarm and should begivenimpetusfor promotion.
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High volumesof organic materialsarerequired to
meet the nutrient demand for organic production.
Through combination of sources, the nutrient
demand can be met instead of single source and
cropping System approach involving green manures
andleguminouscropsmust beadopted. Combination
of vermicompost, FY M and neem cakewasfound
to bebetter compared to application of Snglesource.

10. Decentralization/community based organic input
production at local level should be promoted and
need to be linked with Swacch Bharat, SHG' s etc
whichwill lead to devel opment of micro enterprises

and self-employment for youths.

11. Continuouspracticeof raisngthecropsorganicaly
has good potential to sequester the C (up to 63 %
higher Cgtock in 10years), higher soil organic carbon
(22 % increase in 6 years), reduction in energy
requirement (by about 10-15 %) and increase in
water holding capacity (by 15-20 %), thereby
promoting climateresiliencefarming.

12. Considering the advantages of organic farming,
suitable market and premium price for organic

produce needsto be ensured.
Resear ch and Development

1. Although techniques of cultural and mechanical
optionsareavailablefor weed management, present
technologies of weed management are labour
intensive. Hence, weed management study should
befurther strengthened in collaborationwith ICAR-
Directorate of Weed Research, Jabalpur.

2. Regional level consultation meet with successful
organic growersshould be organized and their good
practices need to be documented and validated.

3. Staggered N managementinvolving split gpplication

of organic manures should be studied at selected
locations to match the nutrient release and crop
demand.
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4. Farmmechanizationtechniquesespecidly for smal
organic farm holders needsto be devel oped.

5. Regionspecificlntegrated Organic Farming System
(IOFS) model swith zero external cost need to be
developed for large scale promation.

6. Sengtizationof SAU’sScientistson organicfarming
isrequired by organizing aNational level dialogue
by DAC& FW incollaborationwith ICAR.

7. Capacity building of researchersinvolvedin organic
farming especidly at international level needsto be
looked into.

X Annual Group M eeting of Network Project on
OrganicFarming organized at M PUAT, Udaipur

The X Annual Group Meeting of Network Project
on Organic Farming (NPOF) was organized at
Maharana Pratap University of Agriculture and
Technology (MPUAT), Udaipur during 19-21 August
2015. Shri Chandra Singh Kothari, Mayor of Udaipur
Corporation inaugurated the group meeting as Chief
Guest. Shri Kothari expressed concern about theill
effects of indiscriminate use of chemicalsespecially
pesticidesand called for growing safefood for dl onthe
principlesof organic farming combining thetradition,
modern scienceand farmersinnovation. Professor PK.
Dashora, Vice Chancellor, MPUAT who chaired the
inaugural session lauded the efforts of agricultural
scientists and farmers along with policy makers for
making salf-sufficient Indiain termsof food production
in the post-independence period. Further, he said that
today’sneed isto go near to our nature as consumers
have started to | ook for safer and better controlled foods
produced in environment friendly way. Dr J.P. Singh,
Director, ICAR-IIFSR said that, considering the
importance of organic farming in the country and to
provide technologica backstopping, the number of
centres have been increased to 20 from 13. He also
informed that all the 7 new centres have been made
functional from 2015-16 and during the year, geo-
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Professor P.K. Dashora, Vice Chancellor addressingin the
inaugural session

Releaseof publicationshy dignitariesin theinaugural
session

referenced characterization of 453 organic growershave
been done to understand the dynamics of organic
farming. Dignitaries also released nine publications
brought out by I1FSR and cooperating centres. Dr GS.
Ameta, Director of Research, MPUAT welcomed the
participants while Dr S.K. Sharma, PI, MPUAT
proposed thevote of thanksin theinaugural session.

In the first two days, review of on-going
programmes and re-orientati on/finalization of technica
programme was taken up. Besides, special lectureon
third party/GGC/PGS certification by Dr A.K. Yadav,
Ex-Director, NCOF & Member, RAC of IIFSR was
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I nterfacemeeting of resear cher s-far mer s-development
departments-NGOs-certification agencies

also organized. On 21 August 2015, interface meeting
of researchers-farmers-development departments-
NGOs-certification agencieswas organized to take stock
of research requirementsof al thestakeholders. All the
stakeholders expressed that scientific package of
practicesfor organic production, identification of suitable
varietiesfor organic farming and reducing the external
organic inputs asrequirement for successful organic
farming. Dr J.R. Singh, Director, ICAR-1IFSR informed
that location specific organic package of practicesfor
42 cropping systems have been prepared from the
schemewhichwill befindized and published inmultiple-
languages shortly. Experiments for identification of
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?f_-f--'«iéri'éti esand reducing the external organicinput costs
through integrated organic farming system modelsare
bei ng undertaken through the scheme.

Based on the overall performance, Pantnagar
(GBPUAT) centre of NPOF was selected asbest centre
and acertificatewereissued intheplenary sesson. The
group meeting ended with vote of thanks proposed by
Dr N. Ravisankar, Nationa PI, ICAR-1IFSR. The
consolidated recommendationsof thegroup meetingis
givenbelow

A. Research

Geo-referenced characterization of organicfarmers
iIsmandatory activity for all the centres. Datafrom
minimum of 30 organicfarmersper year per centre
should be collected inthe prescribed proformaand
synthesized. Theactivity should bereflected inthe
Annua Report.

Allelopathic kind of weed management needsto be
consderedin organic farming. Collaborative study
on organic weed management withAlCRPonweed
management should consider thisaspect.

Quadlity of milk obtained under organic management
of dairy should aso be observed in the Integrated
Organic Farming System (IOFS) models
experiment.

Longtermandysisof yied, economics, soil physicd,
chemica and microbid propertiesinthe experiment
on evaluation of organic, inorganic and integrated
production systems should be done and presented
briefly (only 2 dides) inall future group meetings
before presenting the current year results.

Economicsshould be cal culated with premium and
without premium for organic management. This
should be compared with other management
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practicessuch asintegrated andinorganicwhich are
to be calculated without any premium price. Net
return per rupeeinvested (NRPRI) should be used
asmeasuring parameter instead of B:Cratio.

Yield transition period (number of yearstakento
obtain statistically at par yield with chemical
management) for all the cropping systems under
organic management should beworked out using
sysemequivaentyield.

New centres should initiate all the approved
experiments as per the technical programme
discussed and finalized. Long term experiment of
evaluation of organic, inorganic and integrated
production systems should be laid out as per the
plan provided which includes alley strips with
perennia sand buffer channels.

B. Others

Detailed Package of Practices (PoP) for organic
production of cropsin cropping systemsperspective
should be published in English and Hindi. English
version should be published by December 2015 and
Hindi version by March 2016. It should also be
trandated intoregiona languagesespecidly Tamil,
Guijarati, Malayalam and Kannada. Regional
transation and publication should be done by
centres. For regiond publication, relevant cropsand
packagesfrom other locations can al so added.

All the centres should document techniquesused for
management of weed, pest and diseaseunder organic
management in the experiment on eval uation of
organic, inorganic andintegrated production sysems.

All the centresshouldimprovethe publicationsfrom
the scheme especially research papersand popul ar
aticles.
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t fdlku t; fokku Blrkg

Hkjrn; —f% 1.kyn vulu BLFku] ekniije
ejB e fnukd 23122015 B 29122015 rd]
ifj'kn d fun’kkulkj 10 1/kue=h Lo- pk/kjh
pj.k flg vk 10 1/lkue=h Jh vVy fcgkjh
oktib d tle fnolkd miy{k ij Pt; &fdlku
t;& foKku Blrkgh euk;k x;kA Tlrkg d
nkjku fnukd 23-12-2015 dk Loxh; pk0 pj.k
flg th d tle fnu lekjkg d miy{k e ppko
pj.k fhg& ,d n’kub 1j 0;k[ ;kuekyk vi;ktr
dh x;A dk; e e MO , 10 M0 /veku] e[[;  fd Hu&oKkfud ifjppk dk vi;kteu fd sk x; kA
oDrk u Loxh; pl0 pj.k flg € d thou d M0 ,e0 10 flg i/Mu oKkud] M n’;Ur
== fedk ofj"B oKkiud wvkj M0 pUnHiku] oKkfud
u fd Bkuk dk vke] ve - n] vioyk] dVgy] cy o
wU; ckxokuh QByk d mlur icku rduhd o
uohu fodflr 1tfr;k ckxkuh Qlyke div ,0
Jixk d aclku i folrrk 0;K[ ;ku fnskA 05K sku
d ckn d’kdk dk vke e Vki vkifux] ckxkun
Qlyk e 1jtion [kj&irokjk €l ykjURdl d
ic/ku] vie e ,didr jkx o diV i1c/ku] ve - n]
vie vioyk o vU; Qyk e dVib&NVkb Bfgr

1%k o miyfi/k;k 1j chjhdh 1 1dk™ Meyk
vij fd lkuk d mlufr d fy, migku €k thou
Hj 1;k0 fd;k bl 1j ppk gbA bl dk;Pe e
di;ky; d leLr vifkdify;k o depkfj;k Hgr |
Jh Itk p;jeu] ixfriy fd k] djukoy]
Jhuj'k xke 1/u jlyij Tivku u Hkx fy ;A
fnukd 23-12-2015 dk eTTkQjuxj fty d c<kuk
dic e Jn Bckk R;kxh #o[ ;kr fdlku urk o
i xfrikhy fdbkub d ckxku 1j ,d

ANNUAL REPORT 2015-16 101




“oflu felnvk 1 ik;kixd in"u djk;k x;kA

dk; e e xke 1/ku Ifgr {i= d yxHx
ixfreiy fd Bkuk o 1=dkjk u Hix fy; kAfnu
28-12-2015 dk fdlkukgr d if'i{k.k dk; de
dk vk;ktu fd;k x;kA dk;@e e xg o Bk
d cit mRiknu rdundh 1j fo"k'% Ekudkjh nh
X ;1A MO pUnHku u d'%dk dk viu o xko d
wU; fdlkuk dh vko" ;drk gr mlur fdLe d
cht mRiknu rduhdk ij foLrkj T 0;k[;ku
fn;kA fnukd 29 fnlicj 2015 dk —'%d efgyk
Jfedk d fy, ,d fnolh; ¢f’k{k.k dk;@e dk
vi;ktu fd;k x;kA bl dk;@e d vrxr Ma
fu’lk oek rik Mka iue d | u —f'k e dfBu
i1fjJe dk de dju rFk dk; {kerk c<ku gr
mi;a mlur y% ;=k dk (;n’ku fd ;KA fnukd
29-12-2015 dk t; fdlku t; fokku lirkg d
fekiu Dekjkg dk vk;ktu fd;k X ;KA fun®kd
M0 txiky fhg u miflFr fd Bkuk o VIrrk;k
dk Lokxr djr g, —fk i.kyh d Aij fd, &
Jg "Wk dk;k o {k= d fdlkuk d fy,

ntA Bekjkg d nkjku {k= d ukeh&fxjkeh
ixfrriny fd Bkuk h eg'k dekj xke fctky]

Ji I p;jeu dick djukoy] Jh vdcj
pl/Ajh dick Bj/kuk] Jh f*%o dekj xke frix o

Jh v'ikd dekj xke glkij] cglek dk ILFkku
d fun'kd Hjk Beexfur fd;k x;kA dk;@e dk
I pkyu M foukn dekj] 1/ku oKkfud u fd ;KA
dk;@e d vir e ILFku d 1/ku oKkfud Mk0
,e0 10 , 00 vk; u IHh dk A;okn nr g,
{i= d —%dk d fodkl gr ILFku d n< 1dYi
dk ;kn djk;kA
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fgunh 1 [kokM: dk vk;ktu
ILFku d dk;ky;hu dk;k e JreHk'sk fgunh

d vikdkfkd 1;kx dk c<kok nu ,0 lelr
dk;ky; dfe;ke jkeikk fgunh d 1fr vitk- fp
inkdju d mnn®; 1 14&28 flrkcj 2015 rd
ILFku e fgUnh 1[kokM dk vk;ktu fd;k x;kA
bl nkjku fgunh §1 Tcf/kr foftklu
dk; ek@1ifr;kixrkvk dk vi;ktu fd;k x;k
feld virxr fginh Tkek); Kku dh fyflkr
ifr;kixr fuck y[ku] fginh HK'% ,0 wU;
Hik&HKW d Ty, TRd&iFd beyk ,0 VK. k
ifr;kxr] 1*kBfud Box gr fVIi.k ,o k-
y[ku] did; 18] ") “kn y[ku dk Beko
fd;k x;kA bld virfjDr 0% 2014&15 d nkjku

fognh e vikd 1 vikd dk; dju oky dfe;k
dk 1jLdr fd;k x ;KA

Ir
i Iplyr ffituvi o folrr

mDr ifr;kixrkvk e BH0 Box d vikdifj ;k
,0 depkj;k u c<&p< dj ifrikxu fd ;KA
fgUnh 1kokM d gh nkjku 22 flrEcj 2015 dk
,d fgunh dk; "kyk dk vk;ktEu Hh fd sk x;k
rrk fot;h afrtkfx;k dk i1[kokM d Bekiu
lekjkg e udn 1jLdkj inku fd; Xx;A
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Kumar (2014). Trichoder ma- ek bahuuddeshiya
jaiva phanphudinashak, Krishi Pranali Aalok
(2014): 21-26.

ChandraBhanu, VeenaYadav, Shushil Kumar Snghand
B.K. Sharma(2014). Gokharu: Pashchimi Uttar
Pradesh ka pramukh aushdhiya kharpatwar,
Krishi Pradali Aalok (2014): 54-55.

Dushyant Mishra, H.C. Vermaand J.P. Singh (2014).
Phal vriksho ka grih vatika me mahatv. Krishi
Pranali Alok Vol 3: 58-62.

Dushyant Mishra, Kuldegp Singhand J.R. Singh (2014).
Saghan bagwani paddhati — Aam ke kheti ken
ate takneek. Krishi Pranali Alok Vol 3: 56-57.

Dushyant Mishra, Kuldeep Singh and J.R. Singh (2015).
Saghan bagwani paddhati — Aam ke kheti kee
takneek. Krishi Pranali Alok Vol 3: 56-57.

L.R. Meenaand Sanjeev Kumar (2015). Kharif tilhan
phasalaun mein sarachan kriya. Kisan Kheti
2(3): 18-22.
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LR Meenaand Sanjeev Kumar (2015). Ekikrit krishi

pranali se pasun ko sal bhar hara chara. Kisan
Kheti 2(3): 94-99.

L.R. Meena, Sanjeev Kumar, R.S. Yadav and Devender
Kumar (2015). Silvipasture systemsfor feed and
fodder resource development inlow rainfall areas
of Rajasthan. Popular Kheti 3(1): 56-61.

L.R. Meena(2014). MethakeeVigyanik kheti. Krisi
Pranali Alok 3: 49-51.

Mohammad Shamim, K.K. Singh and B. Gangwar
(2015). Extreme weather and contingency
strategiesfor sustainablefarming systemsunder
western plain zone. Indian Farming 65(3): 41-44,
June 2015.

Poonam Kashyap, B. Gangwar, A. K. Prusty, V. K.
SinghandV. P. Choudhary (2015). Multiplerole
of Bhimd- inthefarming systemsof Garhwdl hills.
Indian Farming, 65(5), August 2015, pp. 16-18.

Poonam Kashyap, A. Kansal, A. K. Prusty and S.P.
Singh (2015). Way ahead for Karonda (Carissa
carandusL .) inIntegrated Farming System. Indian
Horticulture, Jan- Feb, 2015 pp 28-29.

Poonam K ashyap, Amit Nath, NishaVermaand Avinash
Kansal. 2014. Ekikrit krishi pranaali mein grih
vaatikasekal se badhayen rojgaar evam aamdani.
Krishi Prandi Alok.Vol 3: 1-3.

Poonam Kashyap, B. Gangwar, A. K. Prusty, M. P.
Singh, V. K. Singhand V. P. Choudhary (2015).
Multipleroleof Bhima inthefarming systemsof
Garhwal Hills. Indian Farming. 65 (5): 16-18.

Poonam Kashyap, B. Gangwar, A.K Pusty, MPSingh,
VK Singh and VP Chaudhary. (2015). Multiple
roleof Bhimal inthefarming systemsof Garhwal
hills. Indian Farming august 2015. Pp 16-18.
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Sanjiv Kumar Kochewad, Jagpa Singh, Vinod Kumar
and Suresh Malik (2016). Navjat bachde auvm
bachdeon ki dekhbal, Krishi Alok Hindi Magzine,
ICAR- [IFSR, Modipuram, Meerut.

Sanjiv Kumar Kochewad, Jagpal Singh,Vinod Kumar
and Suresh Malik (2016). Navjat bachde auvm
bachdeon ki dekhbal. Krishi Pranali Alok Vol 3

Pp -

Suresh Malik, Vinod Kumar and Sanjeev Kochwad
(2016). Gramin murgi Palan. Krishi Alok Hindi
Magazine, ICAR-IIFSR, Modipuram, Meerut.

Ved Prakash Chaudhary, Mohammad Shamim, Priyanka
Patel and Anup Kumar (2015). Jalwayu
Parivartan ki chunaoutiyoun ke liye sanrakshit
kheti, Kheti, October 12-16.
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Books/Book Chapters

A. Nath, S. Mangargj, TK Goswami and J. Chauhan
(2016). Post harvest management and production
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of important horticultural crops. Scientific
Publishers(India), Jodhpur, India. ISBN: 978-81-
7233-948-7. pp 1-436.

J.P.Singh, B. Gangwar, A. K. Prusty and D. K. Pandey

(2015). if’peh mlkj cn’k d v/ ,o0 Thellr
dclk gr Reflor dlft i Jyh i )r Hind).
[1FSR Publication 15-4, pp. 1-28.

J. P. Singh, N. Ravisankar, A. K. Prusty, A. K. Sikka

and B. Gangwar. 2016. Region specific synthesized
integrated farming system modelsfor improved
production, profitability and nutrition (Series 1)
[1FSR Bulletin-2016/1, pp.1-88.

M. Shamim, N. Ravisankar and Manoj Kumar (2016).

Perception of framers on climate change and
integrated farming systemsas adaptation measure
towardschanging climate. Edited and compiled by
M. Shamim, N. Ravisankar, B. Gangwar and
KamtaPrasad. Pp 128.

N.K.Jt, R. S. Yadav, S. Kumar and K. Kumar ( 2016).

Upper Gangetic Plains. Uttar Pradesh. In: Organic
Farming: Technologies and Strategies (Eds. B
Gangwar & NK Jat), Today and Tomorrow’s
Printersand Publishers, New Delhi, Pp. 129—147.

Rajib Karmakar, Supradip Saha, Debashis Duttaand

Kaushik Banerjee (2014). Behaviour of
pesticide.In Principles of Soil Science, Edited by
AmitavaRakshit, Priyankar RahaPratapbhandu
Bhadoria, Published by Kalyani Publishers, New
Delhi. ISBN: 978-93-272-5118-0, pp. 354-370.
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B. Gangwar, Kamta Prasad, N. Ravisankar and J.P.

Singh (2015). Long term integrated nutrient
management in cereal based cropping systems,
AICRP onIntegrated Farming Systems, ICAR-
Indian Institute of Farming Systems Research,
Modipuram, Meerut p. 416

J. P. Singh, N. Ravisankar, A. K. Prusty, A. K. Sikka

and B. Gangwar (2015). Region specific
synthesized integrated farming system model sfor
improved production, profitability and nutrition
(Series1) (2016). IIFSR Bulletin-2016/1, pp.1-
88.

M. Shamim, N. Ravisankar, B. Gangwar and Kamta

Prasad (Eds). 2015. Farmer perception on climate
change and Integrated Farming System as
adaptation measure towards changing climate,
AICRP onIntegrated Farming Systems, ICAR-
Indian Institute of Farming Systems Research,
Modipuram, Meerut p. 127

M. P.Singh, V. K. Singh,A.K. Prusty, R. P. Mishra, V.

P. Choudhary, Poonam  Kashyap, B. Gangwar.
Farming SystemsA pproach - Ensuring livelihood
security in hill areasof Uttarakhand. 2015. ICAR-
Indian Institute of Farming Systems research,
Modipuram, Meerut, 20110 (U.P).1-50 pp.

N. Ravisankar, B. Gangwar, Kamta Prasad, Raghuveer

Singh and Rajbir Singh (Eds). (2015). Farming
Systems Research: Success Stories (Series 1),
AICRP onIntegrated Farming Systems, ICAR-
Indian Institute of Farming Systems Research,
Modipuram, Meerut p. 246.
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Book chapters/Conference papers/ Chapters in
Compendium

A. Nath (2015). Post-harvest management and value

addition in horticultural crops with particular
reference to North East India. Published in
Integrated Soil and Water Resource M anagement
for Livelihood and Environmental Security. Edited
by D.J. Rgkhowa, Anup Das, S.V. Ngachan,
A K. Skkaand M. Lyngdoh and Published by the
Director, ICAR Research Complex for NEH
Region, Umiam 793103, Meghalaya. ISBN: 13-
978-81-920769-8-0, pp. 400-421.

A.Vemurugan, T.P. Swvarnam, RattanLa, SK. Ambast

and N. Ravisankar (2016). Precision farming for
coastal and Island eco regions: A case study of
Andaman and Nicobar Islands In Soil-Specific
Farming, Precision Agriculture (Series Editors:
Rattan Lal and BA Stewart) (ISBN No-13:978-
1-4822-4534-9), Advancesin Soil Science, CRC
press, Taylor and Francis Group, London pp. 225-
246.

B. Gangwar and N. Ravisankar (2016). Technologies

and Strategiesfor organic farming in India: An
overview In: Organic Farming: Technologiesand
strategies (Eds. B. Gangwar and N.K. Jat), Today
and Tomorrow Printersand Publishers, New Delhi,
Indiapp;1-24.

L.R. Meena, M.P. Singh, Suresh Malik, Vinod Kumar,

A K. Prusty, R.S. Yadav, Sanjeev Kumar andA..L.
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Meena (2015). Farming perception on climate
change and integrated farming systems as
adaptation measure towards changing climate,
AmrohaUttar Pradesh (M .Shamim ,B.Gangwar .
N.Ravisankar and Kamta Prasad eds.), PP: 106-
110.

L. R.Meena, M. P. Singh, S. Malik, V. Kumar, A. K.

Prusty, R. S. Yadav, Sanjeev Kumar and A. L.
Meena (2015). Farmers' perception on climate
change and integrated farming systems as
adaptation measurestowards changing climate:
Amroha, Uttar Pradesh, pp. 106-110. In: Farmers
perception onclimatechangeandintegrated farming
systemsas adaptation measurestowardschanging
climate (Series 1). (Editors. M., Shamim, N.,
Ravisankar, B, Gangwar, and Kamta Prasad).
ICAR-IIFSR Publication, pp.1-127.

M. Shamim, N, Ravisankar and Manoj Kumar (2016).

Perception of farmers on climate change and
adaptive measurestowards changing climatein
India, In: Perception of Framerson Climate Change
and Integrated Farming Systems as adaptation
measure towards changing climate. Edited and
compiled by M. Shamim, N. Ravisankar, B.
Gangwar and Kamta Prasad. Pp 1-8.

N. Ravisankar, Subash Chand and Kamta Prasad

R.K.

(2015).Status and future prospect of organic
agriculturefor safefood security inIndialn: Status
and Future prospect of organic agriculturefor safe
food security in SAARC countries (Editors:
Muhammed Musa, SM Bokhtiar and Tayan Rgj
Gurung) (ISBN:978-984-33-9901-4), SAARC
Agriculture Centre, Dhaka (Bangladesh) pp.102-
224,

Patel, N.A. Deshmukh andA. Nath (2015). Water
management inmajor fruit cropsfor increasing
productivity. Publishedin Integrated Soil and Weter
Resource Management for Livelihood and
Environmenta Security. Edited by D.J. Rgkhowa,
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Dr M.PSAryamonitored theAICRPIFS programmesof
Odishacentresa Bhubaneswar, Chiplima, Angul and
Kendrpadaon 21-26 Sept. 2015.

Dr Poonam Kashyap attended visitors from SAUS,
Schools, Collegestudents, Forest and other sate Dept.
officersand explained them about the I FS.

Dr. Anil Kumar, Principa Scientist and hisapprovedteam
organised [ IFSRANnnua Day on 27 November, 2015,
which congsted of eventslikeAnnua Day Lecture,
Friendly sports, indoor competitions, and prize
digribution.

Dr. DevendraK umar maintained Germplasmand put as
varietal demonstration (Co 0118, Co 0238, Co
05011, Co 098014, CoSe (03234 and CoSe 01434)
inD Block for farmersvigt.

Dr. DevendraK umar participatedinan Exhibitionsorganized
a Kakravillage, Muzaffarnagar on 20/12/2015.

Dr. DevendraK umar produced 1500 Quintal breeder seed
of CoSe 01434 during crop seeson 2014-2015 under
aMoU between ICAR-1IFSR and UPCSR. More
than 1000 Quintal breeder seed wasdistributed to
state stake holders dlotted by UPCSR and Cane
Commissioner of U.P. (Seepic 3). By sdling of the
sugarcane breeder seed and other remaining
sugarcanecropatotd of around Rs. 5.5lakhrevenue
wasgenerated.

Dr. Dushyant Mishraacted asresourcepersonintraining
for mango growersof Kuchchh, organized by KVK
Kuchchh (Gujarat) andimparted practica traningon
canopy management and rg uvenation of senilemango
orchardson 20" June 2015.

Dr. Dushyant Mishraattended a meeting at Agronomy
Department, IARI, New Delhi for establishing IFS
unitat IARI Campuson 25" February 2016.

Dr. Dushyant Mishraattended Kharif Kisan Sammelan-
2015 and interacted withfarmers, It was organi zed
by KVK Muzaffarnagar on 27" June 2015

Dr. Dushyant MishraConducted many meetingsof FPPFC
for fixing priceof farm produceat Indituteleve.
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OTHER INFORMATION

Dr. Dushyant MishraEva uated aproposd submitted under
RKVY and submitted report to DDG (Horticulture)
Cdl a ICARHead quarter, New Ddhi.

Dr. Dushyant Mishra facilitated the visit of Ethiopian
delegation at Integrated Farming System Unit of
Ingtituteon 28" April 2015.

Dr. Dushyant Mishrafedilitated visit of teeamof Ph. D gudents
from G B Pant University of Agriculture and
Technology, Pantnagar and explained them about
development of fruit crop based farming syslemon
9" May 2015.

Dr. Dushyant Mishrainteracted with Delhi Doordarshan
teamonfruit crop based Integrated farming systemat
ICAR-IIFSR, Meerut on 7" April 2015.

Dr. Dushyant Mishrawasinvited asresource personto
interact with mango growersof Haryanaduring 24"
National Mango Meaorgani zed by Department of
Horticulture, Haryanain collaborationwith Haryana
Tourism Development Corporation at Yadvindra
Garden, Pinjor, Chandigarhon 5" July 2015.

Dr. Dushyant Mishrawasinvited asspeaker toddiver a
lectureon* Mango orchard management by improved
methods” during Vishal Aam gosthee evam
pradarshini organized by Mango Growers
Asociation of India(MGAI) on 39 June 2015 at
Mdlihabed, Lucknow.

Dr. R.S.Yadav monitored the AICRP IFS on Station
experimentsa Akola, Parbhani and Rahuri and OFR
experimentsat Amravati, Puneand Aurangabad.

Dr. R.S.Yadav organized cel ebration of *World Soil Day
on Dec. 05, 2016’ and distributed about 300 soil
hedlth cards to the farmers of Mandora village,
Sardhanablock, Meerut.Dr. ChandraBhanu catered
need basad advisory tofarmerscontacting thel nditute
inthefiddof IPM, mushroom cultivationand IFS.

Dr. RSYadav and Dr. Anil Kumar organised World Soil
Day functionat 11FSR on December 5, 2015to cregte
awarenessabout hedthy soilsamongthefarmers Sall
hedth cardswered so ditributed to 300 farmersby
thelndituteonthisoccasion.
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Nameof thelnstitute:

PERSONNEL (Ason 31.03.2016)

ICAR-Indian Ingtitute of Farming SystemsResearch,

Modipuram,Meertt.
Director: Dr.A.S. Panwar
S. No. Nameof the Per sonnel Designation Discipline
A) Scientificcadre
1 Dr.J.P.Singh Principal Scientist Agronomy
2 Dr.M.P.S. Arya Principal Scientist Agronomy
3 Dr. M. P. Singh Principal Scientist Agricultural Extension
4 Dr. Vinod Kumar Principal Scientist Animal Nutrition
5 Dr. Peyush Punia Principa Scientist Fish Resource Management
6 Dr. Prem Singh Principal Scientist Agronomy
7 Dr. S.P. Singh, Principal Scientist(on Deputation) Agricultural Economics
8 Dr. Anil Kumar, Principal Scientist Agricultural Extension
9 Dr.L.R.Meena Principal Scientist Agronomy
10 Dr. N. Ravisankar Principal Scientist Agronomy
u Dr. Harbir Singh Principal Scientist Agricultural Economics
12 Dr.R. S. Yadav Principal Scientist
13 Dr. Amith Nath Principa Scientist Food Technology
14 Dr. Suresh Malik Principal Scientist Poultry Science
15 Dr.B.K. Sharma Senior Scientist Agricultural Extension
16 Dr.R. P.Mishra Senior Scientist Agronomy
17 Dr. N. Subash Senior Scientist Agrometeorology
18 Dr.T.Ram Senior Scientist Agronomy
19 Dr. V. P. Chaudhary Senior Scientist Farm Machinery and Power
2 Dr. Dushyant Mishra Senior Scientist Horticulture-Pomol ogy
21 Dr. Debasish Dutta Senior Scientist Agriculture Chemicals
2 Dr. Devender Kumar Senior Scientist Plant Breeding
23 Shri Vipin K. Chaudhary Scientist Computer Applications
24 Dr. ChandraBhanu Scientist Plant Pathology
) Dr. Poonam Kashyap Scientist Horticulture-Pomol ogy
2 Dr.A.K. Prusty Scientist Aquaculture
2l Dr.M. Shamim Scientist Agricultural Meteorology
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Name of the Per sonnel Designation Discipline

Shri Sanjeev K. Kochewad Scientist Livestock Production and
Management

Shri Sunil Kumar Scientist Agricultural Statistics

Dr. Sanjeev Kumar Scientist Agronomy

Dr. NishaVerma Scientist Family Resource Management

Shri Raghuveer Singh
Shri Amrit K. Meena
Shri LalitK. Meena
Shri Prakash C. Ghasal
Technical Staff

Shri JP Singh

Shri Krishanpal

Dr. Yogendra Singh
Shri D. Tripathi

Dr. Vipin Kumar

Shri K. V. Anand
Shri Naval Singh

Dr. Brij Mohan

Shri PPMishra

Dr. OK Tomar

Dr. SPSingh

Shri S. K Duhoon
Dr. Vinod Kumar
Shri RB Tiwari

Shri D PSingh

Shri Brijesh Sharma
Shri Krishan Kumar
Shri D K Pandey
Shri A PDwivedi

Shri Uma Shankar Pandey

Shri Ashok Kumar
Smt. AnjuVerma
Shri Raj Kumar Meena

Scientist(On Study leave)
Scientist
Scientist
Scientist

Chief Tech. Officer

Chief Tech. Officer

Chief Tech. Officer

Chief Tech. Officer

Chief Tech. Officer

Asstt. Chief Tech. Officer
Asstt. Chief Tech. Officer
Asstt. Chief Tech. Officer
Asstt. Chief Tech. Officer
Asstt. Chief Tech. Officer
Asstt. Chief Tech. Officer
Sr. Tech. Officer

Sr. Tech. Officer

Sr. Tech. Officer

Sr. Tech. Officer

Sr. Tech. Officer

Sr. Tech. Officer
Technical Officer
Technical Officer

Sr. Technical Assistant
Sr. Technical Assistant
Sr. Technician

Sr. Technician

Agronomy
Soil Science
Plant Physiology

Agronomy
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S. No.

Nameof the Per sonnel Designation
(c) Adminigtrative staff
1 Sh. Ravinder Singh Sr. Administrative Officer
2 Sh. T.C. Sharma Finance & Account Officer
3 Sh. Attar Singh PSto Director
4 Sh.S.K.Gupta Asisstanat
5 Smt. SheelaDevi Asisstanat
6 Smt.AlkaJdain Asisstanat
7 Sh. Jata kant Asisstanat
8 Smt. Jai LataSharma Personal Asisstanat
9 Sh. Rai Bahadur Personal Asisstanat
10 Sh. SK. Bansd Stenographer
1u Sh. Brij Birsingh Stenographer
12 Sh. Rajesh Kumar Stenographer
13 Sh. Ravi Kant Sr.Clerk
14 Sh. Prem Singh S. Clerk
15 Sh. Rgjender Kumar Jr. Clerk
16 Sh.Permanand Jr. Clerk
17 Sh.D.C. Mishra Jr. Clerk
D) Supporting Saff
1 Sh. Anand Singh Supporting
2 Sh. Prem Kumar Supporting
3 Sh. Rakesh Kumar Supporting
4 Sh. Rajender Singh Supporting
5 Sh. Prem Shanker Supporting
6 Sh. Mahabir Singh Supporting
7 Sh. Mahabir Singh Supporting
8 Sh. Kripa Shanker Pandey Supporting
9 Sh. A.P. Dubey Supporting
10 Sh. Harsh Nath Supporting
n Sh. SadaRam SSSGrade-|

Discipline \\
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LIST OF ON-GOING PR

OJECTS(IN-HOUSE)

Sl.  Project Titleand Code A CoPI's Duration
No.
I.  Cropping Sysemsand ResourceM anagement (CSRM)
1 Weed utilization evaluation for supplementary farming system  Dr. T.Ram Dr. PremSingh Kharif 2015to
productivity Dr. V. P Choudhary Kharif 2018
2. Evduation of sugarcane —wheat varieties under sugarcane- Dr.DevendraKumar  Dr. Sanjeev Kumar May 2015t0
ratoon-wheat cropping system Mr. LditK.Meena  April 2017
Mr.AmritLal Meena
Exploratory sudy
3. Screening of short duration varieties in sugarcane-wheat Dr.DevendraKumar  Dr.LditK.Meena Extendedtill
cropping system Dr. Sanjeev Kumar 2015-16
Dr. AnmritLal Meena (oneyear)
Il.  Integrated Farming SysemsM anagement
4.  Development of cost effective and sustainable Integrated Dr.J P.Singh Dr. Dusyant Mishra 2010-2017
Farming System Modelsfor livelihood improvement of small Dr.A.K.Prusty
farm holders. Dr.S. Mdik
5. Assessment of climate change impact on Integrated Farming Dr. N. Subash Dr.M. Shamim 2013-2016
Systems through Modelling Dr.J P.Singh
Dr.A.K.Prusty
Dr.S.Malik
6. Development of year—ound production module of mushrooms Dr. ChandraBhanu Dr.J.P.Singh 2013-2016
for smdl and margina farmers Dr.Amit Nath
7. Productivity and economic evaluation of horticulture based Dr. Poonam Kashyap Dr. Harbir Singh 2011-2020
farming systems Dr.R.S.Yadav
8  On-Farmvdueadditionfor livelihood improvement of small Dr.Amit Nath Dr.M.PRSingh Nov 2013—
farm households in Western Plain Zone of Uttar Pradesh Dr.D. Dutta October 2018
Dr.R.P.Mishra
Dr. Poonam Kashyap
Dr. NishaVerma
9. Identification of potential herbal plant speciesfor integration ~ Dr.Amit Nath Dr.D Mishra 2015-2019
inexisting farming systems Dr. D Dutta
Dr.L.R.Meena
10. Synthesisand validation of secondary agriculture modulefor ~ Dr.Amit Nath Dr. PeyushPunia  July 2015to
different agro climatic zonesthrough AICRP-IFS Dr. NishaVerma July 2018
11. Development of an IFSmodel for sustained production and Dr.L.R.Meena Dr.R.S.Yadav July 2015to
livelihood improvement under marginal farm condition Dr. Sanjeev Kumar ~ July 2018
Dr.LditK. Meena
12.  Roundtheyear forage productionin|FSmodel for margina Dr.L.R.Meena Dr. N. Ravisankar 2015-2016
farm holdersin Western Plain Zone of Uttar Pradesh Dr.R.S. Yadav
Dr. Sanjeev Kumar
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13.  Development of fish based farming system model for margina  Dr. A. K. Prusty Dr.J P Singh November 2015

farmers

14. Comparative study of role of women in predominant farming Dr. NishaVerma
systems of Western plain zone of UPand Hill zone of Uttarakhand

15. Development of fruit crop based high density farming Dr. Dushyant Mishra
systemsfor higher productivity and profitability under small
farm conditions
Sub Project: Study on suitability of non-traditional high value
fruit crops under small farm conditions of Western U. P.

16. Characterization and mapping of Farming Systemsin India Dr.Harbir Singh

I11.OrganicAgricultureSystems

17.  Studieson Persistence of Pesticides Residuesin the agricultural Dr. Debashish Dutta
produce of intensively cultivated farming situationsin peri—
urban areas of Western Plain Zone of Uttar Pradesh

18. Development of microbia consortia for crop disease Dr. ChandraBhanu
suppression, growth promotion and yield enhancement under
organicfarming system

19. Estimation of greenhouse gasemission from IFSmodulesand  Dr.R. S. Yadav
modelsunder AICRP-IFS

20. Effect of RCT and Potassium application on soil health, Dr. Sanjeev Kumar
productivity and quality of producein Integrated Farming
system

IV. Technology Transfer and HRD

21.  System based proven technologiesin farming system Dr.M.P.Singh
perspective under demonstration in Technology park

Dr.S.Mdik to October 2020
Dr. Amit Nath

Dr. Poonam Kashyap

Dr. Peyush Punia

Dr.M. Shamim

Dr.M.P.S.Arya Dec2013-
Dr.M.P Singh Nov2016
Dr. Poonam Kashyap

Dr. Amit Nath

Dr. Sudhir Kumar Feb2014to
Dr.J P Singh Jan 2024
Dr.M. Shamim

Dr.Amit Nath

Dr. ChandraBhanu
Dr.L.K.Meena

Dr. Vinod Kumar April 2014—
Mr. Raghuveer Singh March 2016
Dr. NishaVerma

Dr.S Mdik

Dr.L.R.Meena

Dr. PremSingh Nov 2013to

Dr.AmitNath Oct 2018
Dr.D. Mishra
Dr. NishaVerma
July 2014-
June2018

Dr.L.R.Meena April 2014to
Dr.J.P.Singh March2017
Dr. Vinod Kumar

Dr. Dushyant Mishra

Dr.L.R.Meena July 2015t0
Dr. Vinod Kumar June2020
Dr.V.P. Choudhary
Dr.A.L.Meena

Dr. PremSingh 2014-2018
Dr.R.P.Mishra
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CoPlI's Duration

24,

VI.

On-farmvalidation of ICAR-11FSR devel oped IFSmodules Dr.M.P.Singh
for marginal and small farm house holds

Onfarmintegrated farming system management Dr.B.K. Sharma

Development of web based integrated information system Mr. Vipin Kumar
for Indian farming systemsresearch

Diverdfication of existing farming systemsthrough integration Dr. S.Mdik
of poultry for improvinglivelihood of margina and landless
farmers

Coordination Unit

On-farm crop responseto plant nutrients in rice-wheat Sh. Raghuveer Singh
cropping system (RWCS) and their impact on crop-
livestock-human continuum

Dr. Sanjeev Kumar  June2015to
Dr. Vinod Kumar May 2020
Dr.A.K. Prusty

Dr. Poonam Kashyap

Dr. Chander Bhanu

Dr. Peyush Punia

DrAnil Kumar June2015to
Dr.ChandraBhanu  June2018
DrD.Mishra

Dr. PremSingh

2015-2017
Dr. Vinod Kumar March 2014 —

Dr.A.K. Prusty February 2018

Dr.NRavisankar  March 2014 t0|
Dr. Pramod Singh  February 2016
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Sl.  Project Titleand Code A CoPI’'s Duration Funding
No. agency
I.  Externally Funded Projects
1 Network Project on Organic Farming (NPOF) Dr.M.P.S.Arya  Dr.ChandraBhanu 20052017 ICAR-NPOF
M odipuram Centre Dr.Amit Nath
Dr. Debashis Dutta
2. AICRPonIntegrated Farming Systems Dr.J.P.Singh Dr.D. Mishra 2010-2017  ICAR-AICRH
(On-station, M odipuram) Dr.S. Maik
Dr. ChandraBhanu
3. AICRPon Integrated Farming Systems Dr.L.R.Meena 2014-17 ICAR-AICRH
(OFR- Modipuram)
4. Precision nutrient management using GIS Dr.V.K. Singh 2011-2016  ICAR
based Spatial variability mapping under upper
and middle Gangetic Plain Zones of India.
5. On-farm precision nutrient prescription under Dr. V. K. Singh Dr.R.P.Mishra 2014-2016  IPNI
pre-dominant cereal-cereal cropping system
using Nutrient Expert ®. IPNI Project
6.  Adaptation and mitigationpotential through  Dr. N. Subhash Dr.M.P.S.Arya 2011-2017  ICAR-NICRA
conservation agriculture andl FS modul es Dr. V. P. Choudhary
(NICRA). Dr.R. S. Yadav
Dr. Debashis Dutta
Dr. Sanjeev Kumar
7. Integrated spatial farming systemsanalysis  Dr.N. Ravisankar ~ Dr. M. Shamim 2013-2016  SAC,
techniques with remote sensing and ancillary Ahmedabad
data(INFARM)
8  Integrated organic farming systemsproject ~ Dr. B. Gangwar Dr. KamtaPrashad 2014-16
(consultancy mode with UCOB) Dr. N Ravisankar
Dr. Anil Kumar
9. Agri-CRPproject on Conservation Agriculture Dr.M.P. S.Arya  Dr. Mohd. Shamim 201517 ICAR-IISS
Dr.A.L.Meena Bhopal
Dr. Sanjeev Kumar
10. Efficient ground water management for Dr. Prem Singh Dr.V.P.Choudhary 20152017 ICAR-IIWM,
enhancing adaptive capacity to climate Dr. N. Subash Bhuba-
change in sugarcane farming system neswar
11. Integrated farming systemforimprovement  Dr. Dushyant Dr. NishaVerma 20152018  ICAR-CIWA
of nutrition and livelihood of farm women Mishra Dr. Sanjeev Kumar Bhuba-
under different agro-ecosystems neswar
12, Crop growth monitoring, yield prediction Dr. N. Subash Dr. Sudhir Kumar 201518 NASF
and early warning system NFBSFARA,
Nation Agricultural Science Fund (NASF)
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Project Titleand Code

Pl CoPI's Duration

Funding

agency
13.  AICRPonIFS(ALL India) Dr. N. Ravisankar ICAR
(Co-ordinator)
14. NPOF (All India) Dr. N. Ravisankar ICAR
(Co-ordinator)
Il.  ForeignAided Projects
15. Global Yield Gap and Water Productivity Dr. N. Subash 201316 ICAR-UNL
Collaborative
Project
16. Strengthening Simulation Approachesfor Dr. N. Subash Harbir Singh 20152017  DFID through
Understanding, Projecting and Managing (Phasell)  AgMIP,
Climate Risksin Stress-prone Environments ICRISAT
Across the Central and Eastern Indo
Gangetic Basin
17.  Developing and defining climate smart Dr. N. Subash September  ICAR-
agriculture practices portfoliosin South Asia 201519 CIMMYT
122 ICAR-Indian Insitutute of Farming Systems Research



Farmersvisited tol CAR-SBIC, Karnal on 19.02.2015 Farmersvisited tol lWBR on 15.02.2015

ST el ey
Farmersvisited to PAU, Ludhianaon 19.02.2015

|

Farmersvisited to BI SA farm on 19.02.2015
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Trainingtothefarm women on importanceof small farm toolsfor
drudgery reduction

g e iy

Demonstration on raising of tomato seedlingsin soil lessmediaand under low cost poly tunnels

Field day on scientific raising of tomato seedlingsin soil lessmediaand planting Field day on the scopeand importance of
of raised seedlingsin fields Boundary Plantation and livefences
(Karonda)
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KisanGosthi and trainingon “ Dairy Farmingfor
Livelihood and Rural Employment” 08-03-2016

Dr. Sanjeev Balyan, Union SateMinister of Agriculture, Kisan Melaat Meerapur Dalpat (M uzaffar nagar) 8000
Cooperation and Far mer Welfaresowing sugarcaneusing Farmersattended
sugar canetransplanter at farmersfield in Nawla Village
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.r ” = ¥ { — e =
Dr. Sanjeev Balyan, Union SateMinister of Dr. S.Ayapan, Former Secretary to GOl and DG,
Agriculture, Cooperation and Farmer Welfare ICAR, New Delhi (22/08/2015)

Brainstor ming session on collabor ative proj ect Dr. Tesfaye Feyisu, Team L eader with Ethiopian
withCIMMY T Scientists Delegation

8 = g

- i gy ,
Dr. S.Bhaskar Assistan
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FARMERSFIELD DEMONSTRATIONS

Demonstrationsconducted during 2015 -16 at Rasoolpur Jattan villagein Muzaffar nagar district.

Crops No. of OFTs Yield g hat % increased inyield of T-2 over T-1
T-1 T-2

1. Sugarcanet+Greengram % 620 703 134

2. Sugarcane+Maize (Fodder) &0 620 6685 78

3.Rice 40 408 4275 48

T-1: Framers' practice, T-2 Improved practice

Framers practice Improved practice

On-farm trialsconducted on nutrient management in wheat and mustar d at Kailawar avillagein Muzaffar nagar district.
Crop No. of OFTs Averageyield (t ha?) % increased inyield % increased inyield
of T-2 over T-1 of T-3over T-1
T-1 57 T-3
Wheat H 4124 4356 44.48 565 787
Mustard 10 1783 1913 1973 729 1066

T1—Farmers practice (FP), T2- Improved Practice (FP+potash), T3- I P (FP+ potash+Sul phur)

. - ¥ et
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