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PREFACE

Since its establishment in 1989, ICAR-IIFSR has evolved into a leading institution in the realm of
Indian agriculture, particularly in advancing sustainable solutions for small and marginal farmers.
The institute's pioneering work in Integrated Farming Systems (IFS) has been instrumental in
addressing critical challenges related to food and nutritional security, sustainable productivity, |
efficient resource use, employment generation, and resilience to climate change.

In the current agricultural landscape—shaped by climate variability, resource degradation, and
shrinking landholdings—the relevance of IFS is more significant than ever. With 86% of India’s
farmers being small and marginal landholders, IFS offers a comprehensive approach to farming
that integrates crops, livestock, aquaculture, agroforestry, and other components. This holistic
model not only diversifies income sources and enhances productivity but also strengthens resilience to environmental and
economic uncertainties. By minimizing dependence on external inputs and encouraging year-round production, IFS helps to
secure both livelihoods and ecological balance.

ICAR-IIFSR stands uniquely positioned in India and across South Asia as the only institution exclusively mandated to advance
IFS, with a strong focus on smallholder agriculture. The institute's structure—comprising the Divisions of Integrated Farming
Systems (IFS), Cropping Systems and Resource Management (CSRM), and Organic Agriculture Systems (OAS)—facilitates
interdisciplinary collaboration to develop region-specific, sustainable farming practices. The Technology Transfer and
Assessment (TTA) section plays a vital role in capacity building and technology dissemination, ensuring that innovations
reach stakeholders effectively.

The institute coordinates two major national initiatives; namely All India Coordinated Research Project on Integrated Farming
Systems (AICRP-IFS), encompassing 74 centers across 24 states and 1 UT, involving 34 State Agricultural Universities
(SAUs), 6 ICAR institutes, and 1 Central University across 15 agro-climatic zones and All India Network Project on Organic
Farming (AI-NPOF), including Natural Farming, with 20 centers in 16 states, involving 11 SAUs, 7 ICAR institutes, and 1
deemed university, covering 10 agro-climatic zones.

The scientifically developed IFS models have had a transformative impact on improving the livelihoods of small and marginal
farmers. By promoting integrated and adaptive farming systems suited to diverse ecological zones—whether rainfed,
irrigated, or resource-constrained—ICAR-IIFSR has enabled sustainable year-round productivity and economic stability.

Looking ahead, it is imperative that ICAR-IIFSR continues to foster innovation and strengthen collaborations with national
agencies such as DST, DBT, DAC, academic institutions, and NGOs, as well as with international partners like UNEP, CIMMYT,
BISA, ICRISAT and IWMI. The institute’s multidisciplinary and cross-sectoral research ethos positions it well to address the
evolving challenges of natural resource management, climate-resilient agriculture, and sustainable food systems. Its growing
recognition on both national and global platforms is a testament to its leadership in integrated and organic farming, cropping
system research, and resource conservation technologies.

Several impactful projects are being implemented to enhance agricultural sustainability and climate resilience. The Pilot
Project on Crop Diversification (PPCD), led by ICAR-IIFSR, Modipuram, is underway in 75 districts across 18 states to
replace rice with pulses, oilseeds, and vegetables. The Atlas on Climate Adaptation in South Asian Agriculture (ACASA),
coordinated by BISA-CIMMYT and ICAR, involves multiple institutions across India and South Asia. The C-SUCSeS initiative,
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led by ICAR-CRIDA and funded by SAC, IFAD, and SDF, promotes Climate Smart Agriculture in four Indian states. An
ACIAR-funded project by CIMMYT focuses on additive intercropping in sugarcane across Bangladesh, Bhutan, and India.
Transformational Agroecology is being promoted in Madhya Pradesh through a foreign-funded project with IWMI and JNKVV.
Additional research includes nano-matrix urea formulations for nitrogen efficiency, improved extension methodologies for
integrated farming systems, enrichment of fermented organic manure under the Gobardhan program, and development of
a voluntary carbon market framework to support smallholder farmers, funded by the Ministry of Agriculture. Institute is
working as nodal institute for coordinating scientific studies on organic and natural farming and preparing framework for
National Mission on Natural Farming (NMNF).

ICAR-IIFSR has made significant advancements in current year towards sustainable agriculture through the development of
four IFS models for Western Uttar Pradesh, reducing production costs and chemical use while tripling net income. Organic
packages of practices were created for Kerala, Rajasthan, Sikkim, and West Bengal. Notable research includes isolation of
100 fungal strains with beneficial traits and mustard lines suited for organic systems. Collaborative efforts like the ACASA
project with CIMMYT-BISA supports climate-resilient, village-scale agricultural planning. Innovations include two patents
under commercialization and new tools such as redesigned IFS models, precision farming technologies, Al/loT-based input
management, and climate-resilient cropping systems. Translational outputs include IOFS models for seven states, nutrient
optimization in organic rice-mustard systems, and conservation agriculture strategies. Capacity-building efforts involved
100 trainings across districts, workshops, campaigns, international delegations, and farmer-scientist interactions to promote
knowledge exchange and climate-smart agriculture.

As we commemorate this milestone, we must also appreciate the institute’s efforts in outreach and awareness-building. ICAR-
IIFSR has actively participated in and hosted events of national and international significance—such as World Water Day,
World Soil Day, World Food Day, International Women Farmers Day, Yoga Day, and commemorations of Mahatma Gandhi and
Lal Bahadur Shastri. The institute has also conducted international conferences, ICAR-sponsored short courses, capacity-
building programs, and technical workshops in collaboration with global partners to benefit a wide range of stakeholders.

| express my gratitude to Dr M L Jat, Secretary, DARE and Director General, ICAR, New Delhi; Dr. Himanshu Pathak, former
Secretary, DARE and Director General, ICAR, New Delhi and Dr A K Nayak, Deputy Director General (NRM), ICAR, New Delhi,
Dr S K Chaudhari, former Deputy Director General (NRM), ICAR, New Delhi for their constant guidance, encouragement
and support. | also extend my appreciation and thanks to Dr A Velmurugan, ADG (SWM & AAFCC), Dr Rajbir Singh, former
ADG (AAFCC) of ICAR, New Delhi and other staff members of the NRM division, ICAR HQ for their cooperation and support.
The support of all the staff including scientific, technical, administrative, supporting and contractual is duly acknowledged
for taking up Institute's programme and activities. Lastly, | would like to acknowledge the sincere efforts of the Heads of
divisions/units/sections, PME Cell and editorial committee for compiling and publishing this reporting in a timely manner.

e

(Dr Sunil Kumar)
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B T & FHAY F TH—I5—T T AFHT—aRA—T
BTl TIhO H HHI 299 9 357 U TFoT Bl
SEICNICIICH

g1 & ANl B Y§ET B Y& YANT—aeIN| & STer]
(&1—1), STERE & AAE YRl (S1—2), (AR B FHAILA
(&1—3), 3MERMI & HAE TRV + THT SIHHoR fFedhra
(E—4) Td RN & FAMEHIE] SiHHioR freda
@—5) IUEART & WY I T | FeASNd HAICAT
@—4, O—5) STERI F A1 & daa BAA! B Tl
% IR ¥ 4—9 uferd @1 Ifg g3 afew dvs d@r &
AT BT W R IS T IADb dTell § T
AT & 6—14 YT T 3f¥d IR T &1 BT el Ul
# &1 SUER & YoHEd 13 U & GIR ¥ Ferdm
2| ol AT FaRIY yae Ufshar a gedsig darear
% ERT AT Y A YUl SATGHAT H 8.7—6.8
TR BT IR HHL: -4, TI—5 SUART § T@T 1347 |

Ied &l PlEd WR & dcid, 461 gR1 ARl gl
P a9 H IR B RNT GIH F IR g
% HHEA e aiiT & FEredr ¥ 535, 31.7, Td
66.7 URISIT @1 TR I A HAI IARBI DI AR
GRIE+ SIS AISIS3TSS, HIEG U4 Upfad
STARI ¥ <& T Safs gAE uRRefoal 9 de
o A §RT SR &9 H I§ BHT 459, 324 9 65.7
gfcrerd R8T | Hed HaT Hiad WR B G H I gRI
e gaTs fhd & 3 TAGet aIfT &l |HIeIar | 52.6,
30.8, @ 70.5 URIEId BT B SHHI: FARBT DI AR
RE+ SIS ASIS3TSS, HEG U4 Uidpfad
SR § <WT MY Sfafds dier 9oT fafe gRT S &1
H HH P I§ R 568, 31.0 9 69.4 Ul &I | I
B Al 3 ST g @ Afdead goTTell Scars
IRBT BT RN GRIH+STSASTSISIHEE IUAR
% IfchTa < Y| iy Mo Y gRT SR g &
gHael WY 9IS §RT SR G BT IUST 16—34 TR
FH Ul M| SEfh Y AR §RT SR A, Bl
IUST H URARS BN Ufhareii gRT TR G, & Jhlaol
7.3—10.7 Ufcrerd &1 gig <@ AT |

B8 ITAR FAGH! o &AM o ugla (@
qars + d1¢ Ryers), A= gaTs + 0.8 A8 Sy /Wl
9l g, g Ufth gars + 0.8 3 S/ Ul g, A
Ufth gaTs + 0.8 3Ms S<g /Al Ul §+3RER Pl 3
B, g*|mqﬁﬁgq|s+08a1‘s‘€@1/@d’rs‘+aﬁﬁm
B 3T BEe, A URh gaTg + 0.8 IS Seg /A W
S+ B AT B BT ofd g¢ U B1SA 1 & 2
BI ORI WS Td IRE g Blel T B BHA D
fore a=1g T | Aifdan, <9 (B9 WIS) 9 3Re} (JM &
fore) & wael WS Bl T 7 ol T Safdh IRG
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BT =1 H =1, Feoll A T AGR DI Bl b foram
7| fhaH S ugfd & ofdid @ sme Remsarl &
LI TS! STaidh [CHIR A8 T 3Ms ey /Al Ul §
UgfT & 3 Td daal Ut Rrarsal &1 srawdar Ul |
Id: 39 dbfoud FARAT B I Ul B Sect=1d
T B3 SNl [ SHD! & BT RIS HATEA! & R0l
@ BY A fe@rdr 8 | o 39 uReton # M9 g8y 4 &
I T T METRT GOTferdl &1 A SUART Gefd
@1 FE@YYl IFAgNRe B D Herdl 2 |

B Tl AEERT B WERCT g A4 I UK B
AT B Hegalliord g 8Iggl oid yardl & JaANRT
¥ R T AGE W GRAT BT W gY [ARET geR
3, fFRaR / faxdiRa Relie yoeR & fFegor a9 1 |
R T TR Reunii R 6 100, 75 9 50 .
L. T /8. D RAE | T30 U & Fd Bl A=
Pl o U WNI% & SR O 9 HIDBI DI B H
IRBT Bl FIRRAT GRIb (150 [H.I1. TG /T FRAT
A) & A gfaefer e aReror fHY T | aRemEl &
BT AT M H PIs A eI AR T8I <@ 14T |
I Ui THar gRefoll @1 Sfd SUS HH d HH
20.77 UT. ¥ ABR SMABTH 25.0 / THAT & a9 faRaRa
ot | FEIA (150 fHI TEOH /T gRAT |) B
qpTael, VT Afeodl, § Cdeled & Feuoll W1 A
TG B AT S YA A A, 9 U gfg, HH F BA
10—25 UfIRIT 1feId SUST & A1 36T Uae faa |

IATEHAT, U, AR R Ay A" 9e &
oIy AT HAR Tl T Y IFTHAA DI Fad T8l
S 2023 H YH DI TS| WA 2024 H YH By MY
M—TeH e # A= sfawadl (qeteq, foeres,
Teoll iR ART B¥el) & AR UeTs, Adal 3R
SU-¥ae! f$u RiaE &1 udl gt & T 31 SSer
gfth 907 # Iude! fgu RiaE @ d8d Gwell 7 @ad
T Iust & 3iR 37.1% Ri=TE STt &l F=d 83 |

B fafaefiror &7 e draaae 24 STt § 1689.5
TRIR &4 # fHar T 7| IR iffeiRal & forg
49 il # gt 52 UREAY AT By Ty, SEfe
foramt & forg 47 57t o 48 ufderor smafoig fopu 10|
AferTRR @1 efigd gd-—ufRrerT wBR 6.10 o1, wEfd
URe—TRTevr ¥hR 8.45 7| 5 I # 10 Rtal & forg
g P B BT ATD fIdRer 3R AT ESRI

ArcMap &T SYIRT &R fHar T |

AMCHIRTA  TCelloid B SRA  dRd gY 3
IARH & foY U@ 98 MM A U9 &l fasiaa
e 1| 39 AR vU A W @ yenfadl & g,
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QUG P QAIAM, H&T TR0 YN T ARBR
D TII AR & IR § AEGIRAl Bl gaco! fhar
AT § | g9 SAfaRed I8 vu A= Py veifml ot
J9TgT Td 31TS.31TS. Y. UH.3TR. fheT gcuetisd & 1T
Sired # 1 G ue #RaT & |

Sifad Wl § SUiaReT Efd & SR UINd dod Hded
% forg faf=1 @ferdl & @ Tl § wamT g faan
T | ARG B @l 7 A ARgeT 'R g B
gig 3R IuSl H IeekgA GuR fhar, Siafd ey
IR wgam Wferdl 9 Ul & $HaTs, doal b, qHI
D W@ IR N B @ G99 R Afagd 99T
e | i @ feral ® THeRoT & AT 9I9d dcd
Refior tedt 3ik ATSHhIfaTd 3MmErdl BT MberT B
% oI SWE srgae fhar | WRAr 3R AW &
Gferdl & TBHIPRUT 7 TR B @G DI gl H A
% SIATIRIl H1 STET! Bl TS I, HSRIT & 4—7
el 3 e BH HghIfeds G fewrs, a9y vy
A 100% MASH & dEd |

RS # 1 fraHl & Wdl W fey 7Y SiF—%m aefor
# g9 fafy § e v el T H ol @l
AT BT e fhar | gu Ay #§ e
MW T FHOaRRAfT # S e aiffe e
aIfdd g8, SUP 918 ANSAT iR WRT P HAA F94
eI ETS HIfed g3 | WS SR FOFHITR H
200 A & Ud MERMA | ¥ gar g &b
T H AR FAT®dd & IR H AT SIRTRadhdT
(73%) B, ETlifdh 80% | Mfdd fhaAmi &1 fdd <
DI IRNG T | UNAIQT T~ H HAI HRAY, A
3R Sacer # YU & SR Ao, ART SR wieR
|fesrat anfie o |

AINP&OF aRATSHT & 8d <readlfeid YA @ d8d
=1 ®9a Jdge gumRll 4 HEd UUIell & U&e
DI BB gATfaT fhar | I5g & RImIiRe & dga el
3R THTER @I UTaR |ad 1% off, Safdh AR, s,
Ieq R Sl B ISR THIHd FEEH & dEd d8ad”
BT | 100% SIfdd Wl & d8d Feoll AR Bl US@R #
gfg 821 100% IfAd Faed & A1 I$G—CHICI—ATS
JOTTell H STaad JuTell 811 FAged SUST 3R g o
(2,65,655 TUY TR TIIR) ol fhaT T |

SIfde ITEA & 3 aRE 4 iR Heoll Hex fheAt
% WeeH BT JeAih [dar Tr | Ry s@fe & RM,
S o Wiy 7 A9 31fde SuS (17.1 H/FHRRR)
TSl @I, Safd Heoll #ex fhd agerT 4 Ha9 AfOD
Hell SUS (6.2 TH/BAR) UaT @l |
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WS H 32 Sifdd SWEDl B By T T ARA
|eTTT ¥ uar Fer fh Se U AT 049 A
SHIE 2 | fparl & Tl iR oY S R U8R &
g9 T8 W 56% SR T H 40.9% P IR <@ AT |
T dETel # HH IRMS Scaraddr, s, A fagor
glaemg &R Sifde St & forg Mftrm e Myt
B HH A oY |

HEDT + ANSAT — TG, + °1 oTel] H Wpfed Wl &
TIHT BT qodidd fhar a7 iR aeaahdi—3menRa
RIS BHIeARdl & A UHiPpd had J6e+ &
qed STaad Aadl FAged SUSl (8423 fHu/zacR)
ol o 18, fa a1 AIRNPOF Yot &t worr &7 | gof
Wi Wl § AIRNPOF &1 gorr 3 Tl &1 rTa
32.4% 3IR ICM &) Joi1 H 15% PI HHI 37T |

Sfde @it @ fog <=h &R facsh Sfer g~ @
HBRO & ATIH ¥ ISR 15 Ipee yofadl & AT
S SUST o dTell ARAl @ B w2 SNy 2 QT
yorferal, MM16A 081 3R MM16A 241 = EIEIRED AR
Sifde [ 8 By yonfordal # AMe e RH 749 4
JedR ueee fHar, s MM 17A 008 =1 & 31fdrss
SUSl (38.26 fddcel Ufd gacdR) U<l &l |

qreshifade paiflear & Qo o« fou, (= g 3
Aegdifried, saeg@rafcs, ferdifefed ik Uy
qcdl DI gATed S99 aTell ARl arel el 100
BT IMMAIeH ®I AT fHar 1| T @ a9
P YANT H, S 8 (STSHISH]) B 1T SIBIHRIT
T 50% AT /AR & [ AR 50% T & MR B
fAsror 3 omifthferes =RvT BT 15 A1 T IS PR fT |
gTclld, SIBTHRYT 4 PRI TRE ¥ IR @IE H UIvd dedl
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B AT BT Ae@qYl wY A FAIGd A1 AT |

SR UeY H Sifdd Il Y wdl & fw dle iR
T gder Yot fABRia fbar S J&1 2| Tdhied P
U&e & IRUITRERY Fa¥ 1S ST @ Sust (12,993
fPART/edcaR) U gg, Sdid Sifdd AR AID
gonferdl 4 gaeg uRemE @y | WS @ e
Bfoi—711 5 Prel & ufd ufoRied evar wefdid @ |
Sfae vomfert 7 At ik afear & aifdre 7 fexam,
QA iR AR wU § FEaqel e o |

fRaraa e & M el & fAfr= faera @ver #
5 Aderor | uar g & dHad 10—27 vl feam
B Sfad Wl ) 8§ A9 9 INRfHE Wl R 7
2| I fpami 7 T, 9990, T FIHS BT FHICT BRI
BU ST 2—3 T UTel g B | Udhel iy, PHiv-+agrer,
PR+ITAT; HO+HILUTET+HINTAT T8 B TE P
gorferdl Url AT © | ¥4, 31T, AR, S, HIal, FabT
g 3 JEf B YT el g 37 DI B © |

15 sdl 681 Sifdd fhami iR 9 wwal # 193
WHfde @l & feaql & IR # srgaa feHar
T AREE-%EdE  (BE), IRE + HI D
TEHAATHRUT  (BAed), -4 (HERTE) 3iR
THICR— AT —89 We (AAErg) & 4 B Jomteral
@ forg wenait &1 Yoot fawmfia fhar mar oiR T=/ag
TSIl & AT A1eT fHA1 T | 12 I5al H Sifdd iR
Wpfd Tl & A= usqall &I e B 8T B
52 URIET0T AT fohy 7w, e 2187 wferiRrar &r
M galT | Sifdd Tl & SRigaR! R Hiewy (e
PV AARDHR) S AeH A dal gRI dIF ARIERY TR
THE IT M|
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1. Name and Address of the Institute: ICAR- Indian Institute of Farming Systems Research, Modipuram, Meerut- 250 110

2. Budget: 2024-25

A. Institute Budget (% in Lakhs): 2024-25

Budget Expenditure
Provision | Expenditure Govt. Allocation Total Exp. out Exp. out Total
Grant internal + Allocation of Govt. of revenue | expenditure
additional (3+4) Grant generation (6+7)
amount
provided by
Hgrs out of
Council shares
1 2 3 4 5 6 7 8
Institute | 2671.90 2671.88 2671.90 0.00 2671.90 2671.88 0.00 2671.88
Isn:;i;::: 3684.49 3614.25 3684.49 0.00 3684.49 3614.25 0.00 3614.25
Total 6356.39 6286.13 6356.39 0.00 6356.39 6286.13 0.00 6286.13
B. External sources (in % Lakhs): 2024-25
Source Budget Total expenditure
External funded projects 620.14 521.58
Total 620.14 521.85
C. Revenue Generated (in  Lakhs): 2024-25
Source Amount
Field produces and sale of grain, fruits, vegetables, fish, milk and animals 64.70
License fee/ water charges 8.56
Interest on loan and advances 0.32
Interest on TDR 6.25
Others (Royalty and Inst. Charges) -
Miscellaneous 26.09
Total 105.92
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D. Staff Position (as on 31.12.2024)

Category Sanctioned In position Vacant
Scientists

Director 01 01 00
Head of Division 03 03 00
Project Coordinator-AICRP, IFS 01 01 00
Principal Scientist 00 00 0
Senior Scientist 08 03 05
Scientist 28 18 10
Sub Total Y 26 15
Technical Staff

Category- Il (T-6, 7/8, 7/9) 02 02 0
Category - Il (T-3, T-4 & T-5) 19 03 16
Category- | (T-1 & T-2) 06 03 03
Sub Total 27 08 19
Administrative Staff

Sr. Administrative Officer 01 01 00
Sr. Finance & Account Officer 01 01 00
Assistant Administrative Officer 02 01 01
Principal Private Secretary 0 0 0
Assistant 08 04 04
Upper Division Clerk 03 03 00
Private Secretary 02 02 00
Personal Assistant 02 01 01
Lower Division Clerk 03 02 01
Sub Total 22 15 07
Supporting Staff

Supporting 22 21 01
TOTAL 112 70 42
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INTRODUCTION

ICAR-Indian Institute of Farming Systems Research (lIFSR) is
contributing significantly towards the development of agronomic
management practices, encouraging efficient use of nutrients
and suitable alternative cropping systems and methodologies
for assessment and evaluation of crop management practices at
country level since its origin of 72 years. However, since 2010
onwards the mandate of institute was changed from cropping
system to farming systems perspective in order to address
the holistic issues of agriculture. At present, integrated farming
system (IFS) research is considered an effective tool to address
many challenges in agriculture today, including profitability,
production sustainability, resource use efficiency, food and
nutritional security, employability, and climate change.

Looking to the brief developmental history of the institute, it is
found that the mandated research of the present IIFSR has its
roots before India’s independence period. Efforts in this direction
were initiated with the visit of Dr. A. B. Stewart of Macaulay
Institute of Soil Research, Aberdeen, U. K., in forties which led
to the base for genesis of Cropping System Research Project.
Dr. A. B. Stewart was invited by the then ‘Imperial Council of
Agricultural Research’ to review the status of soil in respect of
fertility in general, and manuring in particular, and as a solution to
suggest necessary steps which might be taken to obtain adequate
information under different conditions of soil and climate within a
very short time so that the agricultural departments could provide
relevant instructions to the farmers for increasing the crop yields.
His review report, published in 1947, revealed significance
of philosophy and practice of fertilizer experimentation in the
country. The importance of conducting simple fertilizer trials on
cultivator’s fields and complex experiments at selected centres
was emphasized in the report which on turn led to initiation of
“Simple Fertilizer Trials on Cultivators Fields” in 1953 under
Indo-American Technology Cooperation Agreement through “Soil
Fertility and Fertilizer Use Project.”

Subsequent to all these developments, Model Agronomic
Experiments, i.e., complex experiments on carefully selected
centres, were also brought under the purview of the project in
1956 and it was renamed as ‘All India Coordinated Agronomic
Experiments Scheme (AICAES)’. With the passage of time, the
scheme went through various stages of evolution to keep pace
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with the development in science and technology and to meet
out the increasing demands. The research arena was expanded
to include agronomic research encompassing cultural practices,
irrigation, nutrition, chemical weed control and multiple cropping.
But still the emphasis continued to give focus on soil fertility and
fertilizer use efficiency. In 1968-69, the scheme was sanctioned
as ‘Al India Coordinated Agronomic Research Project (AICARP)
with two components viz; “Model Agronomic Experiments” and
“Simple Fertilizer Trials”.

However, after ushering of the green revolution, the agricultural
research in India remained centric only on individual crops in
isolation. But very soon for the cause of sustainable development
need was felt to have system approach. This realization might have
given an impetus to start cropping systems-oriented research
and the project was upgraded into a Directorate during 7t five-
year plan and was established as the ‘Project Directorate for
Cropping Systems Research (PDCSR), which became functional
in March, 1989 with its headquarters at Modipuram, Meerut, U.P
Further, during 11" five-year plan PDCSR has been re-designated
as ‘Project Directorate for Farming Systems Research (PDFSR)’
during 2009-2010. During 2014 (12""five-year plan), PDFSR was
upgraded to a full-fledged institute and renamed as “ICAR-Indian
Institute of Farming Systems Research” besides AICRP on IFS
(74 centres) and AINP-OF (20 co-operating centres) as an integral
part of institute, covering States/ UTs. Presently, the institute has
three research divisions and one section besides one project
coordinating unit to address the mandate.

Vision

Management of natural sources for holistic improvement of small
and marginal farmers through Integrated Farming Systems.
Mission

Improve food, nutrition, and livelihood of small and marginal
households through climate smart Integrated Farming Systems
(to make marginal and small households as bountiful).

Mandate

e Research in integrated farming systems on production
technologies for improving productivity and resource use
efficiencies.
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o Develop efficient, economically viable and environmentally
sustainable integrated farming system models for different
farming situations.

e On-farm testing, verification and refinement of system-based
farm production technologies.

e (Coordinate and monitor integrated farming systems research
in the country.

Major Research Areas

e Farming system design and farm typology work intensified on
the farmer's field (On-farm research) for appropriate designing
and efficient resource utilization in IFS.

e Research on whole farm concept by the inclusion of agri-
voltaic integrated farming systems.

e Development of sensor-based input management options of
predominant cropping systems for sustainably enhancing use
efficiencies.

e (Carbon neutral farming, vertical cropping, regenerative
agriculture and circular economy and waste-wealth generation.

e (apacity building and Human Resource Development for
Integrated Farming Systems Research, Education and
Extension.

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

ICAR-Indian Institute of Farming Systems Research

ICAR-Indian Institute of Farming Systems Research, Modipuram

Presently, institute is operating to conduct on-station and on-farm
research trials under four major themes viz., Integrated Farming
Systems (IFS), Cropping Systems and Resource Management
(CSRM), Organic Agriculture Systems (OAS) and Transfer of
Technology and Assessment (TTA) besides a Coordination Unit
(CU) to monitor and coordinate the two national level schemes
viz., AICRP on Integrated Farming System (AICRP-IFS) and All
India Network Project on Organic Farming (AINP-OF).

All India Coordinated Research Project on Integrated Farming
Systems (AICRP-IFS)

AICRP on Integrated Farming Systems, a plan scheme initiated
from 2010-11 operates currently with 74 centers situated in
distinct 15 agro-climatic regions of country. The scheme is in
operation at 34 SAU’s, 1 central university, 6 ICAR institutes and
2 general universities and covers 25 states and 1 union territory,
hence approximately covers the entire country.

All India Network Project on Organic Farming (Al-NPOF)

All'India Network Project on Organic Farming (AI-NPQOF) is also
a plan scheme initiated from 2004-05 and operates currently
with 20 centers covering 10 agro-climatic regions of the country.
The scheme is in operation at 11 SAU’s, 7 ICAR institutes and 1
deemed university and covers 16 states of India.

ORGANOGRAM

DIRECTOR

f
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Institute Management
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SALIENT RESEARCH ACHIEVEMENTS

> A comprehensive Integrated Farming System (IFS) model

was developed on 1.38 ha in the Western Plain Zone of
Uttar Pradesh, integrating crops, dairy, horticulture, fishery,
mushrooms, and boundary plantations under a regenerative
framework. The model achieved a sugarcane equivalent yield
(264.1 t/year) and generated 5.5 lakh net annual return with
a B:C ratio of 3.42. It enhanced household food and nutritional
security, created 774 man-days of employment, and generated
marketable surpluses of cereals (3,021 kg, 92.8%), fruits
(1,671 kg; 94.6%), and milk (4,202 litres; 93.7%), significantly
contributing to household income and nutritional security.

In fish based module of IFS, the breeding trial of Labeo rohita
resulted in production of 5.0 lakh fertilized eggs with 90%
fertilization. Approximately 4.0 litres of spawn was collected
which was estimated to be 4.0 lakh spawn i.e. 1 lakh spawn
per litre. The spawn was then released in the small pond for
rearing to the fry stage. In aquarium module, Guppy fish was
bred successfully in the aquarium conditions as a backyard
activity. Newly hatched Guppy fish spawn were fed live feed
for better growth and survival. Juvenile fishes are being reared
for adulthood.

In a regenerative agroforestry-based Integrated Farming
System (IFS) model, Moringa oleifera (Moringa), Tectona
grandis (Teak), and Dalbergia sissoo (Sheesham) were
integrated with annual crops using an alley cropping approach.
The highest yields were recorded under sole cropping, with
green gram vyielding 8.2 g/ha and fodder sorghum 39.5 t/ha.
Among the tree-based combinations, the Teak-based system
recorded the highest yields of green gram (6.28 g/ha) and
fodder sorghum (31.26 t/ha), followed by the Moringa-based
system. The lowest yields were observed in the Sheesham-
based combination, where green gram and fodder sorghum
produced 5.1 g/ha and 28.5 t/ha, respectively.

The DSSAT-CERES modelis being evaluated to simulate growth,
yield, and nitrogen dynamics in wheat (cv. DBW 222) under
conventional and conservation tillage with varying nitrogen
management practices. The model has been calibrated using
detailed field data, and cultivar-specific coefficients have been
defined, including vernalization requirement (P1V: 14 days),
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photoperiod sensitivity (P1D: 70.10), grain filling duration
(P5: 976), kernel number per unit canopy weight (G1: 25),
kernel size (G2: 42 mg), mature tiller weight (G3: 4.1 g), and
phyllochron interval (PHINT: 113 °C days). Additionally, the
minimum grain nitrogen content (GN%MN: 1.4%) has been
incorporated as an ecotype-specific parameter. The data from
the upcoming years will be utilized for model validation.

In Horticulture based IFS model, guava intercropped with
turmeric using mother rhizomes showed the highest yield
(252.94 g/ha) and best plant growth (96.68 cm height,
98.45% survival) compared to primary, secondary, and tertiary
fingers. The vegetable-based system (guava + turmeric) gave
the highest net return (32,25,187/ha) and was more profitable
and sustainable than cereal-based (X76,020/ha) and fodder-
based (%53,520/ha) systems.

In Vegetable-based farming system model, the gross and
net returns increased by 17% and 25% respectively in
2024, with only a 6.7% rise in cost of cultivation, improving
profitability over the years. The benefit-cost ratio rose from
2.35 to 2.58, highlighting better economic efficiency driven
by fruit production and optimized inputs. Economic efficiency
improved by 17.9%, rising from ¥420.5 in 2023 to ¥495.75
in 2024, highlighting the model’s growing viability and
sustainability.

In a study, crop + horticulture + livestock was found to be
the dominant farming system of high hills of Uttarakhand
practiced by 50% of farmers. Crops with these compatible
intercrops (Finger millets + black soyabean + naurangi+
horsegram+ amranthus-fallow-barnyard millet + spring
rice-wheat + barley) were the predominant cropping system.
Whereas, vegetables and horticulture apple/kiwi+pulse/
vegetable intercropping are other prevailing cropping systems.
Non-availability of water for irrigation, wild animal menace,
increasing dry spells was found to be the major constraints.
Awareness regarding crop intensification though suitable
HYVs, water management strategies, biological barriers,
employment generation through value addition was created
amongst farmers through WhatsApp groups.
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> Farmers of Western Uttar Pradesh prefer input dealers followed

by neighbour farmers and innovative farmers as a major
source of information pertaining to farming system activities
on frequent basis. They are consulting sugarcane processing
industry (82.35%) followed by State Agricultural Universities
(58.8%) and Agriculture/horticulture officers (52.94%) as
extension functionaries.

Soil pH remained stable, while SOC levels improved across
treatments. Farming systems enhanced soil nutrient availability,
with INFS showing the highest nitrogen and phosphorus gains.
IFS 3 had the highest water productivity (X 6.5/mq), while IOFS
and INFS minimized pesticide use, promoting sustainability.
Farming systems increased earthworm populations and
enhanced insect diversity, with IOFS showing the highest
earthworm growth. INFS demonstrated high crop diversity and
yields, while IOFS and IFS models had the highest profitability,
with IOFS achieving the best net returns (% 54,563/ha).

The IFS impact study found that integrated farming has a
positive and significant impact on farmers' economic well-
being and dietary diversity, thus, it improves the livelihoods
of rural communities. The variables like age, education, social
class, credit facilities, and plantation crop of the farmers had
influenced their adoption behavior concerning integrated
farming. The study demonstrated that integrated farming has
huge scope in income enhancement and the well-being of
farmers, particularly the IFS based system can be promoted
through convergence of government schemes to provide
backward and forward linkages.

Under conservation agriculture (CA), direct-seeded rice
recorded 15.2% and 17.1% lower vyields in the rice—wheat
(R-W) and rice-wheat—green gram (R-W-GG) systems,
respectively, compared to conventional practices. However,
zero-tilled maize, mustard, and wheat under CA showed
12.2%, 12.0%, and 14.9% higher grain yields over conventional
tillage-based practices. Compared to conventional methods,
CA-based management in DSR rice and zero-tilled maize
recorded 18.4%, 29.1%, and 5.3% higher GreenSeeker
readings at 75 and 90 days after sowing. Furthermore, water-
stable aggregates or WBC levels increased by 23.6%, 43.1%,
61.8%, and 31.7% in rice-wheat (R-W), rice—~wheat—green
gram (R-W-GG) (CA), maize-mustard—green gram (M—M-
GG), and sugarcane+GG-ratoon+GG-wheat (Sr+GG-
Rt+GG-W) in CA systems, respectively. Incorporation of
summer green gram under CA in R-W-GG and M-M-GG
systems also resulted in 29.9% and 35.7% higher nitrogen
content. Availability of other nutrients such as phosphorus (P),
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potassium (K), and sulfur (S) increased by 30% to 60% in CA-
based R-W-GG, M-M-GG, and Sr+GG-Rt+GG-W systems.

Application of microbial consortia vis-a-vis residue
management practices revealed an improvement in system
productivity by 8.7% and 6.8% in treatments rice residue
surface retention + Pusa Decomposer spray (RR+PD)
and rice residue incorporation + Pusa Decomposer spray
(RI+PD), respectively, compared to rice residue surface
retention (RR) and rice residue incorporation (RI). The
combined application of microbial consortia along with in-situ
residue incorporation significantly improved (31-45% and
27-59%) non-labile C content (CNL) in RR+PD and RI+PD
treatments over RR and RI treatments in 0-5 cm and 15-30
cm soil depth samples.

Under high carbon strata situations, in DSR method,
global warming potential (GWP) was reduced by 53.5%,
31.7%, and 66.7% respectively in treatments of RDF+DCD
(Dicyandiamide), organic, and NF as compared to the RDF
treatment however under similar conditions in the TPR method,
the corresponding reductions were 45.9%, 32.4%, and
65.7%. In medium carbon strata conditions, GWP reductions
under the DSR method were 52.6%, 30.8%, and 70.5% for
RDF+DCD, organic, and NF treatments, respectively, while
the reductions under the TPR method were 56.8%, 31.0%, and
69.4%. The highest system productivity was observed under
the RDF+DCD treatment in both Direct Seeded Rice (DSR)
and Transplanted Rice (TPR). As compared to TPR, rice yield
in DSR was lowered by 16.0% to 34.4%. However, wheat yield
increased by 7.3% to 10.7% under Zero Tillage Wheat (ZTW)
compared to Conventional Tillage Wheat (CTW).

Greenhouse gas mitigation strategies in summer and
autumn-planted sugarcane through intercropping and
water management was initiated by taking six treatment
combinations viz., Farmer’s practice (normal sowing + flood
irrigation); Normal sowing + 0.8 IW/CPE; Paired sowing + 0.8
IW/CPE; Paired sowing + 0.8 IW/CPE + cowpea intercrop;
Paired sowing + 0.8 IW/CPE + pigeonpea intercrop; and
Paired sowing + 0.8 IW/CPE + sesbania intercrop. Cowpea,
seshania (green manuring) and pigeonpea (grain) were used
in summer planted sugarcane while chickpea, vegetable
pea, and lentil will be grown in autumn-planted sugarcane.
A total of eight irrigations were applied under the farmer’s
practice however only five irrigations were required under
the IW/CPE approach up to December 2024. This alternative
method resulted in significant water savings, highlighting its
potential to conserve irrigation resources while maintaining
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crop performance. These experiments are expected to provide
valuable insights into reducing greenhouse gas emissions
and improving resource use efficiency in sugarcane-based
systems.

Slow or controlled-release formulations of urea were
developed by impregnating the fertilizer into a composite
matrix composed of suitable mixtures of simple and nano-sized
clay powders, along with cellulosic and hydrogel materials.
The nutrient-loaded matrix was shaped into granules of 5-10
mesh size for use in wheat and other grain crops, and into
tablets of 3.0 cm and 2.0 cm diameter, weighing 20 g, 18 g,
and 10 g, respectively, for use in transplanted vegetables such
as brinjal, tomato, chili, cauliflower, and cabbage. Replicated
pot experiments were conducted during the Kharif season
on rice and maize crops. The developed formulations were
applied at rates of 100, 75, and 50 kg N/ha and compared
with the recommended dose of fertilizers (RDF) supplying 150
kg N/ha from commercial sources. The average yield across
all treatments (RDF and 100, 75, and 50 kg N/ha of prepared
granular formulations) ranged from a minimum of 20.77 ¢
to a maximum of 25.0 g per pot. Compared to the control
(RDF), the tablet formulations also performed well, enhancing
plant growth and providing a 10-25% yield increase in all
crops, even at comparatively lower doses of nitrogen (N),
phosphorus (P), and potassium (K).

A study on sustainable intensification of wide-row sugarcane
intercropping to enhance productivity, nutrition, income, and
climate resilience was initiated in May 2023. On-station trials
initiated in April 2024 comprising different intercrops (legume,
oilseed, vegetable and fodder crops) along with flood, surface
and sub-surface irrigation methods revealed significantly
higher yield of groundnut under subsurface drip irrigation
in paired row planting of sugarcane with savings of 37.1%
irrigation water.

Field implementation of crop diversification has been made in
24 districts covering 1689.5 ha area. A total of 52 trainings
were organized in 49 districts for extension officers while
for farmers, 48 trainings were conducted in 47 districts. The
average pre-training score of the participants was 6.10, while
the post-training score was 8.45. Rice crop spatial distribution
and mapping using ESRI ArcMap made for 10 districts in 5
States.

A multifaceted Android mobile app has been developed in-
house using Artificial Intelligence to assist mango growers.
The app provides information on mango variety selection,
planting schedule, diseases, pests, weeds, weather, yield
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forecasting (via an LSTM-based ANN model), soil testing
labs, and government schemes. The ANN model achieved
78% accuracy.

Incubation study to assess the nutrient release pattern and
soil microbial population with application of different oilcakes
indicated that integration of mustard and neem oil cakes
enhanced soil bacterial populations more than bulky manures,
with peak activity observed between 4—7 days of incubation
though linseed oil cake showed the least stimulation,
particularly under 100% application.

On-farm trials at 11 farmers’ fields in Meerut were conducted
for evaluating intercropping of different vegetables in trench
planted summer sugarcane. Okra proved most profitable,
followed by vegetable cowpea and cucumber, under trench-
planted sugarcane conditions.

A baseline survey of 200 sugarcane farmers in Meerut and
Muzaffarnagar districts showed limited awareness (73%) of
additive intercropping in sugarcane, though over 80% expected
higher profits. Preferred intercrops included vegetables,
fodder, and leafy greens during February, April, and October
plantings, respectively.

Crop management practices under long term experiment
significantly influenced cropping system performance under
different management practices. Finger millet and tomato
yields were highest under state recommendations, while
lentil, okra, black gram, and barley excelled under integrated
management. The highest system REY and net return
(X 2,65,655/ha) were recorded in the black gram-tomato—
sun hemp system under 100% organic management.

The performance of twelve brinjal and vegetable pea varieties
each was evaluated under organic production. During
reporting period, brinjal var. Pragati recorded the highest yield
(17.1 ¥/ha), while vegetable pea var. Vasundhara produced the
highest pod yield (6.2 t/ha).

A geo-tagged characterization survey of 32 organic growers
in Meerut revealed an average landholding of 0.49 ha.
Yield gaps of 5.6% in wheat and 40.9% in sugarcane were
observed between farmers' fields and on-station yields. Major
constraints included lower initial productivity, labor intensity,
limited marketing facilities, and lack of premium pricing for
organic produce.

Natural farming practices were evaluated in maize + cowpea
— wheat + chickpea system and highest maize equivalent
yield (8423 kg/ha) was recorded under ICM with need-based
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chemical pesticides, followed by the AI-NPOF package.
Complete natural farming reduced cultivation costs by 32.4%
compared to AI-NPOF and 15% compared to ICM.

Research on high-yielding mustard strains continued with
15 elite lines developed through hybridization of indigenous
and exotic Brassica Juncea for organic farming. Two lines,
MM16A 081 and MM16A 241, outperformed the standard
variety RH 749 in both natural and organic farming systems,
with MM 17A 008 achieving the highest yield (38.26 g/ha).

For development of microbial consortia, a total of 100 fungal
isolates with cellulolytic, hemicellulolytic, lignolytic, and
nutrient-solubilizing activities were isolated from diverse
sources. In a composting experiment, inoculation with isolate
8 (Trichoderma) accelerated the thermopbhilic stage by 15 days
in a mix of 50% rice/millet straw and 50% cow dung. However,
inoculation did not significantly affect nutrient content in the
fully matured compost.

Integrated pest management resulted in the highest okra yield
(12,993 kg/ha), while organic and inorganic systems showed
comparable results. Okra variety Rukmini-711 exhibited
resistance to pests. Organic systems showed higher disease
incidences in chilli and vegetable cowpea, but differences
were not statistically significant.

ICAR-Indian Institute of Farming Systems Research

> A survey conducted in various blocks of Shimla District

(H.P) revealed that only 10-27% of farmers practice organic
agriculture, while the rest follow conventional (inorganic)
methods. On average, farmers rear 2-3 animals per household,
including cows, goats, and poultry. The prevalent farming
systems in the region include agriculture alone; agriculture
combined with animal husbandry; agriculture combined
with horticulture; and agriculture combined with both animal
husbandry and horticulture. Apple, peach, pear, and plum are
the major fruit crops, while barley, millets, maize, and wheat
are the main cereal crops grown across the district.

A total of 681 organic farmers in 15 states and 193 natural
farming farmers in 9 states were characterized. Package of
Practices for 4 cropping systems namely soybean-French
bean (Chhattisgarh), pigeon pea + green gram intercropping
(Karnataka), rice-brinjal (Maharashtra) and tomato-finger
millet-green manure (Tamil Nadu) were developed and shared
with state/central agencies. A total of 52 trainings in 12 States
were organized covering various aspects of organic and
natural farming in which 2187 participants benefitted. Three
Participatory Guarentee Groups were created by Centres
through CFA (Certified Farm Advisor) on Organic farming
candidates.
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WEATHER REPORT - 2024

This report analyzes monthly weather data for 2024, focusing
on temperature, rainfall, humidity, evaporation and sunshine to
support environmental and agricultural planning. A clear seasonal
pattern was evident. Maximum temperatures rose from 15.1°C in
January to a peak of 39.5°C in May, then declined to 22.5°C by
December. Minimum temperatures increase from 6.5°C in January
to 25.2°C in July, then drop to 7.1°C in December. This variation
reflects a typical subtropical climate with distinct summer and
winter periods. Rainfall was concentrated during the monsoon,
beginning in June and peaking in July (356.3 mm), followed by

September (294.8 mm) and August (191.5 mm). Minimal rainfall
occurs in January, May, October, and November. Evaporation
was highest in May (293.2 mm), indicating extreme dryness,
and drops sharply in July (67.5 mm) due to increased rainfall.
Maximum relative humidity ranges from 61.3% in May to 96.3%
in September, aligning with peak monsoon. Minimum humidity
trends downward from 73.0% in January to 64.3% in December,
reflecting drier conditions outside the rainy season. Sunshine was
highest in May (9.6 hours) and lowest in January (1.4 hours).
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Fig. 1: Prevailing weather at ICAR-IIFSR Modipuram during January to December, 2024
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Standardization of IFS modules and model for different
farming situations of western plain zone of U.P. (Project code:
NRMAIIFSRSIL202305000298)

Sugarcane-wheat cropping system has caused significant

ICAR-Indian Institute of Farming Systems Research

been developed, encompassing crop cultivation, dairy farming,
horticulture, fishery, mushroom production and secondary
agricultural activities. Spanning 1.38 ha, the model integrates
crops, dairy, horticulture, aquaculture, mushroom cultivation
and boundary plantations, emphasizing resource recycling and

challenges, including groundwater depletion and soil degradation,
necessitating the adoption of Integrated Farming Systems (IFS)
for diversification and sustainability. It is imperative to devise
area-specific integrated farming system models to address
multifaceted challenges effectively. In the context of the Western
Plain Zone of Uttar Pradesh, a comprehensive IFS model has

economic viability. The model demonstrated higher sugarcane
equivalent yield (264.1 tonnes/year), with contributions from
crops (43%), dairy (29%), horticulture (15%), and fisheries (7%),
achieving net annual returns of ¥5,50,090 and a benefit-cost ratio
of 3.42.

Table 1: Sugarcane equivalent yield (SEY), economics and employment generation of different components of IFS model developed
on 1.38 ha land at IIFSR, Modipuram

Components (‘S/E:) Gr&s /sv;gtrl)"" cu(it[;\sltat[;:m N(;t/‘r,ztaurr)n rg:tfo E;ﬂl:r\;r:;g:t l:::l (:izl;(ts
(X/year) (man days) generated

Field crops (1.04 ha) 113.5 3,97,250 1,61,000 2,36,250 2.47 256 33.0
Livestock production
o E;}g’l(f;sg’of 825 | 288750 | 127,000 | 161750 | 2.27 212 27.4
Vermicomposting
Orchard (0.20 ha) 38.50 1,34,750 51,000 83,750 2.64 148 19.1
Fish production (0.10 ha) 9.25 32,375 13,400 18,975 2.42 75 9.7
Mushroom (25 m?) 15.4 49,900 13,500 36,400 3.70 45 5.8
Kitchen garden (20 m?) 1.58 5,530 850 4,680 6.51 20 2.6
anO;‘lTr?;% ﬂﬁg}ﬁ;“’” (201 341 | 11935 3,650 8285 | 3.27 18 23
Total IFS (1.35 ha) 264.1 9,20,490 3,70,400 5,50,090 2.49 774 100
Per hectare 195.7 6,81,844 2,74,370 4,07,474 1.84 573.3

This model also generated 34 percent higher man-days (774)
of annual employment, reducing seasonal unemployment.
Components like fisheries, mushroom cultivation and boundary

plantations contributed significantly to income and ecological
sustainability.

Table 2: System productivity, family requirements and marketable surplus of commodities in the integrated farming system (mean
data of 3 years) (family size: 5)

Commodities Production Per person daily | Per family daily Family Marketable
(kg/litre/number) requirement(g/ requirement requirement per surplus
(Average of 3 years) day) (according (g/day) year (kg) (kg/number)
to ICMR)
Crop (1.04 ha)
Cereals 3,478 250 1,250 456.25 3,021
Qilseeds 284.7 27 135 49.275 235
Pulses 710 85 425 155.125 555
Green Fodder 32,788 32,788
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Commodities Production Per person daily | Per family daily Family Marketable
(kg/litre/number) requirement(g/ requirement requirement per surplus
(Average of 3 years) day) (according (g/day) year (kg) (kg/number)
to ICMR)

Horticulture (0.22 ha)
Fruit 1,854 100 500 182.5 1,671
Vegetable 780 400 2000 730 50
Dairy animals (2
buffaloes + 1 cow) 4750 300 1500 547.5 4202
Fish production (0.10 599 599
ha)
Mushroom (25 m?) 252 252
Boundary plantation
(200 running meter) 450 450
fruit production

The IFS approach enhanced food and nutritional security by
fulfilling household needs and generating marketable surpluses
of cereals, fruits, milk, fish and mushrooms. Notably, marketable
surpluses were recorded for cereals (92.8%), fruits (94.6%), and
milk (93.7%). This comprehensive system provides a sustainable
solution to the challenges of mono-cropping, boosting both

income and resilience for farm households. Further, detailed
characterizations covering 800 households across 8 districts have
been completed to develop farm typologies, enabling targeted
redesign of farming systems tailored to different types of farms
of the region.

Plate 1: Crop diversification and boundary plantation in integrated farming system

Development of regenerative Agroforestry based IFS model
for sustainable production and livelihood (Project code:
NRMAIIFSRSIL202005000251)

To promote sustainable production and livelihood security, a
study was undertaken to develop a regenerative agroforestry-
based Integrated Farming System (IFS) model. The research
aimed to evaluate food-feed agroforestry systems and assess
their ecosystem services. Three prominent tree species, Moringa
oleifera (Drumstick), Tectona grandis (Teak), and Dalbergia sisso0
(Shisham), were integrated with different cropping systems using
an alley cropping design. Among the treatments, sole cropping

21

(without trees) recorded the highest yields, with green gram
yielding 8.2 g/ha and fodder sorghum 39.5 t/ha. Among the tree-
based combinations, the Teak-based system recorded the highest
yields for both crops—6.28 g/ha for green gram and 31.25 t/ha
for fodder sorghum—followed by the Moringa-based system. The
lowest yields were observed in the Sheesham-based system, with
green gram at 5.1 g/ha and fodder sorghum at 28.5 t/ha. These
results suggest that tree species selection significantly influences
intercrop productivity in agroforestry systems, with Teak-based
combinations showing relatively better compatibility in terms of
crop yield performance.
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Moringa + green gram

Plate 2: Agroforestry based IFS model

Sustainable livelihood generation through IFS involving
uneconomiccattle (Projectcode: NRMAIIFSRSIL201910000254)

The project was continued with crop and diary animals. All suitable
fodder crops for the Western Uttar Pradesh were evaluated under
the project to economise the rearing of animals. Among the
different fodder crops, Bajra Napier Hybrid recorded the highest
system productivity (282.1 t/ha), supplying 14136 kg from 500
m? area in five cuts. This was followed by oat (84.20 t/ha in two
cuts), berseem (82.35 t/ha in four cuts), sorghum (80.05 t/ha
during kharif), summer fodder pearl millet (71.70 t/ha), and fodder
maize (59.70 t/ha). With the exception of summer fodder maize,
all other crops performed exceptionally well. This was followed by
oat (84.20 t/ha in two cuts), berseem (82.35 t/ha in four cuts),
sorghum (80.05 t/ha during kharif), summer fodder pearl millet
(71.70%/ha), and fodder maize (59.70 t/ha). During the rabi season
of 2024-25, Brassica napus (Gobhi Sarson) also performed well

Table 3: Fodder yield of different crops during 2023-24

Guinea grass

and showed good compatibility as an intercrop with sugarcane in
farmers' fields. Among the Bajra Napier Hybrid varieties, BNH (CO-
5) stood out for its superior field performance and quality as animal
feed, with no adverse effects on animal health or productivity. It
offers a year-round fodder supply, especially valuable during the
lean summer months (April-May). Although its growth slightly
declined during the severe winter months (December—January) in
North India, it remained vigorous throughout the year. BNH (CO-5)
also had minimal pest, disease, and weed issues, requiring only
limited intervention during crop establishment and at the end of
winter. The newly released BNH (C0O-6) was also evaluated under
the project but showed poor performance, with weak tillering and
inferior panicle emergence, making it less suitable for animal feed.
Despite pest and insect challenges during the kharif season, BNH
(Co-5) and Brassica napus (for rabi) have shown promising results
and will be promoted through the institute’s outreach programs.

Area (m?) Fodder yield (q)
500 Berseem 4211 Sorghum 71.70 Sorghum 80.05
500 Mustard 1.69
1500 Wheat grain 8.90 * * Pearl millet 69.75
straw 9.05
1000 Oat 82.35 Maize Fodder 38.30 Maize Fodder 99.70
500 Bajra Napier Hybrid 24.60 Bajra Napier Hybrid 28.50 Bajra Napier Hybrid 28.70
(CO-5) (root sapling) + (root sapling) +
28.05 31.51

*Due to unseasonal rain, summer crop skipped.

Dairy component: During the reporting year, the project continued
with four cows and three male growers. The total milk production
from the cows was 1102 liters, generating a gross income of

¥ 55,625 from milk sale. In addition, 218.2 quintals of farmyard
manure (FYM) and 17.5 quintals of vermicompost were produced.
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Inclusion of goatry component: From this year onward, goatry
component was introduced into the Integrated Farming System
(IFS) model. The unit currently maintains a total of 21 goats.
Preliminary observations indicate good performance, with strong
potential to complement the dairy unit and enhance overall farm
returns through diversified livestock integration.
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Economics of IFS Model: The model consisting of only crop
and dairy modules. The highest net income was contributed by
cropping system module, amounting to ¥ 1,03,622 with a B:C
ratio of 6.03. The overall net return (including labour cost) from
the system was % 57,492 with a B:C ratio of 1.31. When excluding
labour costs, the overall net return increased to *1,25,688, with a
B:C ratio of 2.05. (Table 4).

Table 4: Economics of one acre IFS model consisting of uneconomic cattle

Component Total yield Variable cost | Gross return | Net return | B:C ratio
®) ®) ®)
Cropping system 8.90 g grain + 1.69 q oil seed 20,608 1,24,230 1,03,622 6.03
Dairy (05 cows + 03 male 1102 | milk + 218.2 q FYM + 17.5q| 1,50,169 1,21,567 -28,602 0.81
growers) vermicompost
Including family labour Total 1,88,305 2,45,797 57,492 1.31
Excluding family labour Total 1,20,109 2,45,797 1,25,688 2.05

W ———

Plate 3: Glimpse of different new components under the project

based

fruit
systems for western plain zones of U.P. (Project code:
NRMAIIFSRSIL202205000255)

Development  of integrated  farming

The Guava + Turmeric model recorded the highest net income
2,41,086 and benefit-cost (B: C) ratio of 3.8:1 indicating superior
economic performance compared to other models. The Mango +
Vegetable system also proved highly profitable, particularly due
to continuous harvests across seasons. Although the Sorghum
+ Mustard + Maize model was lower in profitability, it served
as a valuable reference for field crop-based integration. Peach

cultivation on a 0.06 ha plot demonstrated promising returns, with
a benefit-cost ratio of 3.5:1. The gross income generated was
7,200 and the net return was 25,800 indicating the economic
viability of integrating fruit crops into the farming system. The dairy
enterprise, consisting of one cow and one buffalo integrated with
vermicomposting, generated a gross income of ¥ 2,47,950 and
a net return of 1, 40,233 from an area of 0.04 ha. The benefit-
cost ratio stood at 1.3:1, demonstrating moderate profitability
while contributing to nutrient recycling through organic manure
production.

Table 5: Yield and Economic Returns from Various Integrated Farming System Modules

S. . Area Yield (Q) Cost of Cultivation | Gross Return Net B:C
F -
No arming System (ha) Kharif Rabi Zaid () () Income () | Ratio
1 | Mango + Vegetable | 0.30 38.5 70.1 30.5 55,234 2,20,060 1,73,826 | 3.2:1
2 | Guava + Turmeric 0.30 58.50 62,664 3,03,750 2,41,086 | 3.8:1
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S. . Area Yield (Q) Cost of Cultivation | Gross Return Net B:C
F i :

No | Farming System | oy it | Rabi | Zoid ®) )  |Income (%) | Ratio
Sorghum + .

3| poorahum . | 030 90 5.4 90 28,971 84,510 55539 | 1.9:1

4 Peach 0.06 13 7.200 33,000 25800 | 3.5:1
; Milk (liter) | Vermi-compost

5 | Dairy (1Cow+1 1 40, (iter) POSL@ | 47747 247950 | 140233 | 131

Buffalo) 2835 90

I‘-.T'.-‘.':‘-‘_‘ o o »
= AR MR

iy el :
x_‘_:__hf

Plate 4: Guava + Turmeric model

Refinement of vegetable based farming system models for food
and nutritional security of farmers of Western Uttar Pradesh
(Project code: NRMAIIFSRSIL202201000262)

i) Economics

Under the developed vegetable-based farming system model, the
gross returns (GR) increased from %4,09,958 in 202310 4,79,975
in 2024, showing a growth of approximately 17%. The net returns
(NR) obtained from the model increased from %2,35,804 in
2023 to 2,94,230 in 2024, reflecting 25% increase in profit.
The higher growth rate in NR compared to GR indicates greater
operational efficiency, possibly due to better input management
and cost reduction. The cost of cultivation slightly increased from

%1,74,154 to %1,85,745 (approx. 6.7% increase). The benefit-
cost ratio (B:C) improved from 2.35 in 2023 to 2.58 in 2024.
This upward shift in the B:C ratio indicates enhanced economic
efficiency, for every 1 spent, returns increased from %2.35 to
%2.58. The data demonstrated that the economic viability of the
farming model improved in year 2024 compared to year 2023 due
to production of fruits particularly of mango from the fruit module.
Higher gross and net returns alongside a relatively stable cost
base have resulted in a more profitable and efficient system. The
model exhibits sustainability and replicability, making it a strong
candidate for promotion among smallholder farmers aiming for
economic resilience and enhanced livelihood outcomes.

Table 6: Economic analysis of vegetable-based farming system model

Parameter 2023 2024 Change (%)
Gross Returns (GR) %4,09,958 %4,79,975 +17.1%
Net Returns (NR) 32,35,804 32,94,230 +24.7%
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Parameter 2023 2024 Change (%)
Cost of Cultivation (COC) %1,74,154 %1,85,745 +6.7%
B:C Ratio 2.35 2.58 +9.8%

In 2023, Economic efficiency of the model was reported to
be %420.5 whereas in 2024, it rose to ¥495.75. The increase
of ¥75.25 represents an approximate 17.9% improvement in
economic efficiency reinforcing the model’s potential as a viable

and impactful solution for sustainable agriculture and rural
prosperity. The data presented in Fig 2 represents the quantities
of different food groups produced, possibly as part of a diversified
farming system.

Other Vegetables

Fruits

Roots and Tubers

Cereals and Millets

Green Leafy Vegetables

Sugar and Jaggery Products

Meat-Fish

Food Group-wise Production (in kg)

8,392

0 1000 2000

3000

4000 5000 6000 7000 8000

Quantity (kg)

Fig. 2: Different food produced from vegetable-based Farming system model

ii) Component wise Production from the model:

The highest production was reported from other vegetables (8392
kg), followed by fruits (4395 kg) and roots and tubers (3654 kg).
These categories dominated the output, indicating the model's
strong orientation toward diverse and high-volume vegetable
and fruit cultivation. Moderate levels of production were seen
in cereals and millets (2574 kg), an important source of staple
foods, while green leafy vegetables (645.25 kg) contributed less
significantly possibly due to differences in cultivation requirements
and prioritization within the model. The lowest yields were found in
sugar and jaggery products (225.65 kg) and meat and fish (145
kg), suggesting limited integration of animal-based production
or sugar crops. The model exceled in producing a wide range
of vegetables and fruits, while showing limited output in animal-
based and sugar products. This food group-wise production
profile revealed a nutritionally diverse and self-reliant farm model.
It aligned well with nutrition-sensitive agriculture objectives and
can serve as a replicable model for improving household food
and nutrition security, especially in rural or smallholder farming
contexts.

iii) Water requirement and water use efficiency of the modules:

The line graph presented in Fig. 3 shows the "Water Requirement of
Modules for2024 (m3)"illustrates the estimated water requirements
for four different modules in 2024. Among the modules, Module 3
(Field Crop Based System) exhibits the highest water demand at
approximately 23,000 m?, suggesting extensive or water-intensive
operations. Module 1 (Fruits+Intercropping with vegetables)
also shows a high requirement, around 20,000 m3, possibly
indicating large-scale or moderately water-demanding activities.
In contrast, Module 2 (Vegetables) requires significantly less
water, approximately 12,500 m3, pointing to either a smaller scale
or more efficient water usage. Module 4 (Pond-Dyke system) has
the lowest water requirement at just 7,000 m3, indicating either a
highly water-efficient system or limited operations. The substantial
variation in water needs across modules highlights differences in
land use, crop types, or irrigation practices. Notably, Module 3
uses over three times the water of Module 4, emphasizing the
need for careful water management and potential efficiency
improvements in higher-use modules.
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Water req of modules for 2024 (m?)
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Fig. 3: Water Requirement of Modules under study

The Fig. 4 shows water use efficiency (SEY kg/m3) across four
modules. Module 4 demonstrates the highest efficiency at 14.36
kg/m3, followed by Module 1 with 12.89 kg/m3. Module 2 and
Module 3 have the lowest efficiencies at 10.95 and 10.72 kg/m3,

respectively. This indicates that Module 4 produces the most yield
per unit of water used. Overall, Module 3, despite high water use,
has low efficiency, suggesting room for optimization.

16
14
12 &= 12.80
10
8
6
1
2
0
Module 1 Module2

Water use efficiency ( SEY kg/m?)

10,95 m— 10.72

/ 14.36

Module 3 Module 4

Fig. 4: Water use efficiency (SEY kg/m3) of the farming system Model

iv) Soil fertility status under different modules:

The data presented in Table 7 reflects soil pH, electrical conductivity
(EC in dS/m), and soil organic carbon (SOC in %) across four
farming modules and two soil depths (0-15 cm and 15-30 cm).
Module 1 (Fruits + Intercrops) has a moderately acidic surface
soil (pH 5.70), increasing to 7.34 at 15-30 cm, indicating liming
effects or nutrient movement. The surface EC was reported to
be 1.030 dS/m and SOC 0f0.711%, suggesting high fertility due
to organic inputs from fruit and intercrop residues. At 15-30 cm
depth, EC and SOC drop to 0.773 dS/m and 0.547% respectively.
Module 2 (Vegetables) shows a surface pH of 7.10 and deeper
higher pH of 7.94, both near-neutral. The EC drops from 0.775

Table 7: Soil chemical properties under different modules

to 0.390 dS/m, and SOC from 0.474 to 0.301 %, indicating
possible rapid organic matter breakdown or low input. Module 3
(Field Crops) recorded the highest pH, increasing from 8.09 to
8.44, showing alkaline soil. EC is low (0.205 to 0.131 dS/m) and
SOC ranges from 0.620 to 0.492%, suggesting minimal input
and lower biological activity. Module 4 (Pond Dyke) maintains
moderate pH levels (7.53 to 8.17), low EC (0.272 to 0.107 dS/m),
and the highest SOC (0.860% at surface and 0.648% at depth),
likely due to organic matter accumulation from surrounding water
or vegetation. Overall, Modules 1 and 4 exhibited better soil health
in terms of SOC and EC, while Modules 2 and 3 reflected lower
fertility, particularly at deeper layers.

Soil depth EC S0C
Systems (cm) pH (dS/m) (%)
_ 0-15 5.70 1.030 0.711

Module 1 (Fruits+Intercrops)
15-30 7.34 0.773 0.547
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Soil depth EC S0C
Systems (cm) pH (dS/m) (%)
0-15 7.10 0.775 0.474

Module 2 (Vegetables)
15-30 7.94 0.390 0.301
. 0-15 8.09 0.205 0.620

Module 3 (Field Crops)
15-30 8.44 0.131 0.492
0-15 7.53 0.272 0.860

Module 4 (Pond dyke)
15-30 8.17 0.107 0.648

The data presented in Table 8 shows the macro- and micronutrient
concentrations (N, P K, S, Fe, Cu, Zn, Mn in mg/kg) across four
farming modules and two soil depths (0-15 cm and 15-30 cm).
Module 1 (Fruits + Intercrops) showed higher surface levels of
nitrogen (98.41), phosphorus (17.37), and potassium (235.5),
reflecting organic inputs and fertilization. Nutrient concentrations
declined with depth, especially for P (11.80) and K (202.3).
Micronutrients such as Fe (12.580), Cu (0.97), Zn (1.191), and
Mn (8.25) were found to be sufficient at the surface, decreasing
with depth. Module 2 (Vegetables) data reflects the moderate
surface nutrients (N: 81.62, P: 13.38, K: 217.2), but a sharp

Table 8: Soil chemical properties under different modules

decline at depth, especially in K (117.8) and Zn (0.818), indicating
nutrient depletion due to intensive cropping. Surface micronutrient
levels were fair, though Cu (0.595) is relatively low. Module 3
(Field Crops) had lower K levels (116.6 to 81.9) and moderate
N and P values. While Zn and Cu are low, Mn (10.90) and Fe
(11.560) were adequate at the surface but drop significantly with
depth. Module 4 (Pond Dyke) had the highest surface N (133.24),
P (19.46), and Fe (15.135), likely due to nutrient-rich runoff and
organic accumulation. Micronutrients were found to be well-
balanced across depths, especially Cu and Mn. QOverall, Module
4 is nutrient-rich, while Modules 2 and 3 show signs of depletion.

Systems Soil N (mg/ | P (mg/kg) | K (mg/kg) | S (mg/kg) Fe (mg/kg) | Cu(mg/ | Zn(mg/ | Mn (mg/
depth ko) ko) ko) ko)
(cm)

i 0-15 98.41 17.37 235.5 18.4528 12.580 0.97 1.191 8.25
15-30 87.66 11.80 202.3 14.6415 8.475 0.45 0.3 6.32

S 0-15 81.62 13.38 217.2 15.9434 11.930 0.595 1.687 10.99
15-30 69.28 9.82 117.8 9.1038 9.550 0.25 0.818 9.10

il 0-15 85.21 15.23 116.6 18.7736 11.560 0.671 1.832 10.90
15-30 80.09 12.06 81.9 16.6509 6.515 0.222 0.333 7.49

- 0-15 133.24 19.46 155.5 17.8302 15.135 1.065 0.955 9.77
15-30 95.22 14.44 105.0 14.6509 11.860 1.042 0.628 7.85

Table 9 presents the highest population of bacteria and fungi
was found in the soil of Guava orchard which may be due to
the minimum disturbance, continuous leaf litter fall. The lowest

bacterial and fungal population was found under pond dyke

system.

Table 9. Microbial count under different components in horticulture-based farming system model

Sample

Bacteria

(<108 CFU/g dry soil)

Fungi

(x10%CFU/g dry soil)

Crop component (Sugarcane) 49 42
Vegetable component 75 52
Fruit (Mango) 66 59
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Bacteria Fungi
satufll (x106 CFU/g dry soil) (x103CFU/g dry soil)
Fruit (Guava) 98 74
Pond dyke system 32 19

The activities of different enzymes involvedin nutrient mineralization
were found highest in the soil of Guava orchard followed by the
soil of vegetable component which may be due to the continuous

leaf litter fall. The lowest enzyme activity was found under pond
dyke system. (Table 10).

Table 10. Activity of different enzymes under components of horticulture-based farming system model

Sample Dehydrogenase Phosphatase activity | B-glucosidase activity | Urease activity
activity (ug PNP/g soil/h) (ug PNP/g soil/h) (mg urea/g soil/h)
(ug TPF/g soil/h)
Crop component (Sugarcane) 20.95 56.32 16.51 11.18
Vegetable component 23.09 7718 16.59 14.24
Fruit (Mango) 21.76 64.23 13.76 12.32
Fruit (Guava) 25.37 71.39 16.62 12.87
Pond dyke system 19.10 39.61 12.94 10.62

Plate 5: View of different modules under study in the developed vegetable based IFS Model at Siwaya Farm

Establishment of ornamental and Biofloc fisheries
modules for farm livelihood improvement (Project code:
NRMAIIFSRSIL202205000257)

Ornamental fish keeping is one of the most popular hobbies in
the world today. In India, especially in the northern region there
is a considerable gap in demand and supply, whereas demand is

high for the ornamental fish. During the reporting period, fishes
were acclimatized to the aquariums and rearing of six species
of aquarium fishes was stabilized. Live feed culture of moina/
daphnia was also initiated for feeding to the juveniles produced.
The module as carp breeding hatchery unit was made operational
for production of quality seed to be used in pond culture and
Biofloc system. Breeding for production of juveniles for the Biofloc
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culture was also undertaken and success was obtained. Two set
of breeding trial for Labeo rohita was undertaken. For each set,
two female fish weighing 1.2 kg each were injected with Ovaprim
@.05 mg/kg body weight and male fishes (four numbers) were

4

Plate 10: Spawn ready for stocking

The breeding trial resulted in production of 5.0 lakh fertilized
eggs with 90% fertilization, which were incubated in the hatching
pool for 48 hrs. The hatched spawn was then reared in the
hatching pool with continuous circulation for three days for yolk
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injected with 0.2 mg/Kg body weight for inducing spawning in the
evening. After overnight induction fishes spawned in the morning
and fertilized eggs were transferred to the hatching unit through
centrifugal action.

Plate 9: Collected Spawn from hatching pool

Plate 11: Spawn being stocked in the pond

sac absorption and there after collected in the spawn collection
chamber. Approximately 4.0 litres of spawn was collected which
was estimated to be 4.0 lakh spawn i.e. 1 lakh spawn per litre.
The spawn was then released in the small pond for rearing to
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the fry stage. Biofloc culture was initiated in the FRP tanks with
continuous aeration in the tanks. Culture was inoculated with the
multi-strain probiotic of Bacillus species and enzymes @300 gm
per 10,000 litres of water. The culture was initiated in the circular
FRP tank in 2000 litre with the inoculum. Constant aeration was

ICAR-Indian Institute of Farming Systems Research

provided and the floc formation was observed in the initial phase
but due to frequent power breakdowns, the culture could not
be sustained. Another set was initiated with higher dose of thee
inoculum and flock formation was observed but could not sustain
the flock for feeding purpose or stocking.

Plate 12: Biofloc inoculation and culture in the month of April, 2024

The aquarium fishes namely, gold fishes of different varieties,
Koi carp, black and silver molly, Guppy of various varieties were
reared and acclimatized for confined culture with filters. Aeration
was provided into the tanks and regular water exchange/cleaning
is being undertaken. Trail set for Guppy fish breeding was initiated
with providing optimal conditions and stimulus to the brooders.
The Guppy fish was bred successfully in the aquarium conditions

as a backyard activity. Newly hatched Guppy fish spawn were fed
live feed for better growth and survival. Juvenile fishes are being
reared for adulthood and further breeding shall be undertaken
upon maturity to develop breeding protocols and rearing of the
young ones. Extension material was prepared for the training of
women and youth during the reporting period.
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Plate 13: Aquarium setup for rearing of aquarium fishes

Table 11: Growth parameters of the aquarium fishes

Species Initial Size (mm) Initial Weight (g) After 12 months (mm) After 12 months (g)

Gold Fish 30 25 120 100

Molly 20 10 60 25

Sword Tail 20 10 60 25

Tetra 25 10 60 30

Koi 50 30 120 150

Angel fish 30 10 60 20
Sustainable resource management for climate smart  budgeting with a systems perspective focusing on soil, water,
IFS under AICRP on Integrated Farming Systems nutrients, and energy; evaluating low-carbon production modules;

(NRMAIIFSRS0L202104000269)

An Integrated Farming System (IFS) model was developed on a
0.72 ha area for marginal farmers in Western Uttar Pradesh, aiming
to address ecological and economic viability under climate change
conditions. The key objectives of the model included identifying
region-specific, climate-resilient farming enterprises; resource

and exploring avenues for secondary agriculture to engage rural
youth. The IFS model integrated multiple components: crops, agri-
horti systems, multi-layer farming, boundary plantation, dairy,
and secondary agriculture. The system achieved a total sugarcane
equivalent yield of 127.2 tonnes, with cropping contributing 42%
and dairy 39% to the overall productivity.
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Monthly Net Return (%)
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Fig. 5: Monthly net returns from IFS model (0.72 ha) at Modipuram

SEY (kg) Net return
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Fig. 6: Production (Sugarcane Equivalent Yield) and income (%) from different components of IFS model

The model generated a net annual return of ¥1.94 lakh and  quantities of cereals (1319 kg), pulses (105 kg), oilseeds (54.3
generated 393 man-days. Nutritionally, the system met the dietary ~ kg), vegetables (2265 kg), fruits (792 kg) and milk (2283 litres),
requirements of a four-member household, producing sufficient  with available marketable surpluses.

Table 12: Economics of IFS model (0.72 ha)

Parameters Values (Rs.)
Market input cost including animal feed but excluding labour (Rs) (A) 118556
Cost of purchased animal feed (Rs) 45005
Value of recycling excluding family labour (Rs)(B) 37524
Cost of hired labour (Rs)(C) 137550
Cost of family labour (Rs)(D) 0

Total Cost (Rs)(A+B+C+D) 293630
Gross returns (Rs) 450796
Net returns (Rs) (without family labour) (Gross returns-A-C) 194690
Net returns (Rs) (with value for family labour) (Gross returns-A-C-D) 194690

Internal recycling of farm residues contributed significantly to  and 66.6% of potassium requirements. Over four years, the soil
nutrient needs, meeting 64.7% of nitrogen, 24.5% of phosphorus, organic carbon content improved from 0.57% to 0.64%, reflecting
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positive soil health impacts. The model also demonstrated
strong sustainability metrics, including a Sustainable Value Index
(0.68), Sustainable Yield Index (0.83) and Simpson’s Diversity
Index (0.926). Further, using the IPCC Tier 2 methodology, the
model was found to be carbon-negative, with a net greenhouse
gas (GHG) emission of -857.7 kg CO- equivalent. These results
highlight the IFS model's potential as a sustainable, climate-smart
solution for marginal farmers in the region.

AICRP on Integrated Farming Systems (On-station National)
(Project Code: NRMAIIFSRCOL 20214000266)

Under All Indian Coordinated Research Project (AICRP) on
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Integrated Farming Systems (IFS) on station experimentation
Sustainable resource management for climate smart IFS were
implemented (25 main, 2 sub and 5 ICAR institute centres)
starting from 2017-18 with revised objectives, across different
agro-climatic zones, and continued through reporting period of
2023-24. Development of region-specific IFS models at 9 sub
centres and Carbon crediting and GHG emission estimation and
measurement in IFS models (25 main, 11 sub and 5 ICAR institute
centres) during the reporting period. Mean system production
from IFS models in terms of REY was found to be 25.6 tonnes

(Fig. 7).

Mean

Production in IFS models (2023-24) (REY; tonnes)

GPH (3 models, 1 ha)

WCPH (T models, 0.71 ha)

SPH (6 modeks, .93 ha)

WPH (3 models, 1 ha)

TGP (2 modek, 1 ha)

EPH 3 models, 0.80 ha) 1519

WGP (5 models, 0.84 ha)

LGP (1 model, 0.66 ha)
EHR (2 models, 1 ha)

WH (3 models, 1 ha)
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Fig. 7: System productivity (REY in tonnes) from IFS models of different agro-climatic zones

Similarly, Mean Net return from IFS models of different ACZ was
found to be 270198 while it varied from 396677 in Eastern
Plateau and Hills (EPH) to ¥546615 in Trans Gangetic Plains

(TGP) while Mean Net returns per rupee invested was found to
be 2.1 (Fig.8).
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Fig. 8: Mean Net return from IFS models of different ACZ

Similarly, other key performance indicators like recycling
values within IFS models, improvement in soil organic carbon,
employment generation (mandays) and GHG emissions (estimated

through empirical factors based on IPCC Tier Il) were recorded for
the IFS models and presented as mean of IFS models of different
ACZ and presented in Fig. 9-12)
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Recycling Value (Rs) (2023-24)
Mzan 78722
Islands (1 model. 1 ha) 5588000
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WCEH (7 modals, 0.71 ha) 6670128
ECPH (2 modals, 1) 83062.00
SPH (6 moddls, 0.93 ha) 113333.17
WEH (3 models, 1ha) 8048700
CPH (4 models, 0.56 ha) 8611873
EFH (3 modals, 0.80 ha) 4046733
TGP (2 modals, 1ha) 8044050
UGP (2 models, 0.85 ha) 121535.00
WGP (5 models, .84 ha) 85458 60
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Fig. 9: Mean value of recycling (Rs.) in IFS models
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Fig-10: Improvement in SOC (%)

Employment generation (man days), 2023-24
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Fig. 11: Employment generation from IFS models (Mandays)
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Fig. 12: Net GHG emission from IFS models

Mean recycling value in IFS models was found to be ¥ 78721
with highest being ¥ 121535 in UGP and lowest being 338132
in Gujarat Plains and Hills (GPH). Mean improvement in soil 0C
over initial status was found to be 24.57%. Mean employment
generated from IFS models was observed as 389 mandays. In
most of the IFS models of different ACZ, the net emission of GHG
i.e. source and sink difference as estimated using IPCC Tier |l
coefficients were found to be negative suggesting environmental
suitability of these IFS models.

AICRP on Integrated Farming Systems- On-Farm Research
(National) (Project code: NRMAIIFSRCOL202104000268)

1. On-Farm evaluation of different management practices in
pre-dominant cropping systems (OFR-1)

Table 13: Farmer practices Vs Nature-Positive Farming

Different management practices prevailing in the country like
chemical farming, organic farming and natural farming evaluated
at farmer’s field through researchers designed farmer field trial.
With six treatments Treatments (Farmer’s Practice, RDF, ICM,
Organic farming, Natural farming and 75% Organic + Natural
farming concoction) experiment were conducted during 2023-24
through farmer participatory research covering the major food
production systems in India. A total of 276 trials; 50 in rice—wheat,
24 in rice-musatrd and 18 soybean-chikpea. Results show yield
reduction in organic farming but both organic and natural farming
have potential to give good return. 9 cropping systems in 6 ACZ
responded positively to NPF practices as shown in Table 13.

ACZ Location Cropping system FP OF NF ONF
e Kullu Maize-wheat/barley 3300 4300 3300 4100
Almora Finger millet-wheat 2171 2505 3405 3572

MGP Saharsa Rice-wheat 7885 8081 8208 7693
EPH Saraikela Rice-wheat 4870 7170 6440 7023
WPH Solapur BG-Soybean 2575 2509 2336 2506
Dindigul Maize-maize 8750 8160 7318 9397

SPH Groundnut-Sorghum 4411 4028 3636 4816
Rangareddy Rice-maize 9286 8970 8439 9341
Rice-Groundnut 10132 10632 10027 11133

ECPH Khordha Rice-groundnut 5946 5997 5504 6471
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Productivity (kg) of rice-wheat under different management practices
2000 7828
3000 1287
7000 6162 6224 cas
P 5370 5858
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B Ehanf Crop BRabi crop B System vield
Fig. 13: Productivity (kg) of rice-wheat system under different management practices
Economics under different management practices
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Fig. 14: Economic performance of rice-wheat system under different management practices

e |In first year there was 30% yield gap in RDF vs organic and
60% yield gap in RDF vs natural farming this yield gap may
narrow down as transitional period over.

e (QOrganic farming can give almost equal yield to farmer’s
practices in first year itself. However, increase in cost of
cultivation in organic practices is major issue which effect
overall net return reduction. To compensate this, a provision
of 25% higher premium price could be a solution.

2. Diversification and improvement of existing farming
systems under small and marginal household conditions
(OFR 2)

Integrated Farming Systems (IFS) with location-specific, module-
based, low-cost interventions were undertaken as part of the
on-farm research component of the AICRP-IFS-OFR. These
interventions involved farmer-participatory refinement of IFS
practices across cropping systems diversification, livestock
diversification, product diversification and capacity building
modules to enhance food security, nutrition, environmental
sustainability, and income for small and marginal farmers. These

interventions, implemented in a participatory manner from 2022-
23, which aim to double farm incomes while promoting food
and nutrition security, environmental health, and eco-friendly
agriculture. Two blocks were selected from each OFR centre
(district), among these, one is high productive block and the
other is low productive block. Block was selected based on the
average district productivity, if block productivity is below the
district productivity, then, it is considered low and if it is above
the district productivity, then, it is considered high productive
block. From each block, three villages were selected and, in each
village, six farmers were covered on a random basis. So, in total
36 farmers were covered in each centre. A total 23 districts were
covered from 14 agroclimatic zones, so, in total, 828 farmers
were covered across the country.

a. Characterization of Existing Farming Systems

Across the country, a total of 25 types of farming systems were
recorded which were based on the combination of different farming
components suitable for the specific agro-eco region. It was found
that the Crop + Dairy system generates a net income of ¥1.35
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lakh from an average landholding of 0.96 ha. With the integration
of horticulture and vegetable components along with Crop +
Dairy system, this provided additional returns. The highest net
income per household and per unit of landholding was recorded in
the Crop + Dairy + Horticulture system (%1.78 lakh) followed by
the Crop + Dairy + Vegetable system (31.44 lakh). This could be
attributed to differences in resource availability between irrigated
and rainfed areas. In irrigated areas, resource-rich farmers prefer
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high-value components, whereas, in rainfed areas, farmers often
opt for goatry due to its lower water requirements. Backyard
poultry was not taken up by resource-rich farmers due to social
obligations, while goatry faces challenges such as high mortality
rates due to diseases, disorganized selling practices, lack of dry
fodder throughout the year, and shrinking grazing lands. These
factors collectively contributed to lower returns from goatry
interventions in existing farming systems.

30000

(=]
=1
[

25000 .

20000

15000
& 145

Farmer Participatory Refinement of Existing Farming Systems

IHI I I3”'34I13l -ISI I

22
i
<
140
13u
122
Ll
T
1
an
5
I - .
0

1‘H 3 EH— Lu-' 4 \K‘r* "Lu" TTGE(

.,""112 JLthS thEQha' 2_112.,99112

EEH 7 CPH(4 '!‘_H SFPH (8 ECFH WCFH WD (3 GFH(1
Fs, (10Fs, F8, (3,

: (6Fs, FS, FS,
Jha m th; )88 ha)2.25 ha)l). 78 ha).51 haCJCthSLha

\Lan

B Intervention Cost (Fs)

® % Improvement in Netincome with refined Smins systams

Fig: 15: ACZ wise percent increase in net return along with intervention cost

By investing just 7,889 through on-farm refinement of existing
farming systems achieved an 86% increase in net income
within two years of implementation (2022-24), showcasing
its potential to improve the livelihoods of small and marginal
farmers effectively as observed under AICRP-IFS-OFR (All India
Coordinated Research Project on Integrated Farming Systems—
On-Farm Research) programme.

b. Model Value Chain Development for Integrated Farming
Systems

Table 14: Detail of MVCD activities during 2022-23

This is the new approach to develop the Integrated Farming
Systems in value chain mode. In this approach a group or
village is targeted and interventions are made on pre-production,
production and post-production in value chain mode. During
2022-23, it was implemented at 7 OFR Centres and total 2491
households covering an area of 2890 ha land. Total 44 SHG, 58
JLG and 2 FIGs created under MVCD and farmers were linked with
8 FPO total 1950 farmers enrolled in Dharani and Agro millet FPO.

- Farmers | Crop production | Livestock (dairy, | No of interven-
District (State) involved area (ha) goat, poultry etc) tions made RHGAECERY
20 SHG + 58 JLG
Vizianagaram (AP) 391 154 1528 16 2 FPO (Deeksha & Arogya Mil-
lets)
2 SHG (Masala Producer
Dahod (GJ) 300 234 2803 9 group-Ambali & Vadva)
Thane (MH) 300 158 1981 12 éits\';';’a?) D (il Sl
Kendujhar (OD) 120 57 726 1 1 FPO (Bidu Chandra FPC Ltd)
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L Farmers | Crop production | Livestock (dairy, | No of interven-
District (State) involved area (ha) goat, poultry etc) tions made SHG/JLG/FPO
8465 29t

Chikkaballapur (KN) 612 440 5 2 FPO (Sri Ambaji

ji Durga FPO &

(e <L) Sri Chennakesahav FPC)

Patiala (PB) 300 1485 1232 7 2 FIG
Salem (TN) 400 362 2098 16 > 311&&550 (Ualivelliey
Total 2,423 2,890 18,833 66 R

i e\\smm

Plate 14: Different preparation training given to women under MVCD

Assessing the role and contribution of integrated farming
systems for addressing One Health at household and landscape
levels (Project code: NRMAIIFSRSIL202111000275)

The study is conducted at IFS on-station research centres falling
under Semi-arid, Sub-humid, Humid and Coastal agroecosystems.
In the semi-arid agroecosystem at SK Nagar, focused on terminal
quantification of resource flow in IFS and identifying the best
cropping systems for environmental sustainability and livelihood

enhancement. The sub-humid agroecosystem at Patna involved
resource flow quantification and evaluating the impacts of various
farming models. The humid agroecosystem at Jorhat examined
both resource flow quantification and optimal cropping systems
for ecosystem health. Similarly, the coastal agroecosystem at
Karmana studied the rice-based IFS model and its potential for
improving environmental health and productivity. The analysis
evaluated the impact of integrating livestock, aquaculture, and
crops within these farming systems, assessing their contributions
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to nutrient recycling, soil health, and economic viability. The major
components analyzed included cattle, rice cultivation, vegetables,
leguminous crops, organic waste management, and aquaculture
systems like fish and duck farming. The study emphasized the
importance of resource recycling within IFS, such as utilizing dung,
nutrient-rich water, and crop residues to enhance soil fertility while
minimizing external input dependencies. A key finding of the study
was the substantial water use efficiency improvement observed in
IFS. Among various cropping models, the Ridge Gourd-Broccoli-
Okra sequence demonstrated the highest water use efficiency,
yielding 293.0 kg of produce per cubic meter of water used,
making it an optimal choice for regions facing water scarcity.
Additionally, the rice-Sesbania-red gram-groundnut cropping
system exhibited the highest organic carbon content at 1.41%,
indicating significant soil fertility enhancement through the use
of leguminous crops and organic inputs. Another major highlight
was the role of IFS in mitigating climate change impacts through
carbon footprint reduction. The rice-okra-Amaranthus sequence
emerged as the most efficient system in reducing greenhouse
gas (GHG) emissions, achieving a carbon footprint reduction of
6,270 kg CO- equivalent. This demonstrates the potential of IFS
in promoting low-carbon agriculture while ensuring food security
and sustainability.

In conclusion, the findings from this study underscore the
significant role of IFS in advancing One Health principles through
a synergistic approach to agriculture that balances productivity,
resource efficiency, and environmental sustainability. The study

Table 15: Impact of IFS adoption on selected outcome variables
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demonstrates how integrating crops, livestock, and organic waste
recycling enhances ecosystem health while mitigating challenges
like water scarcity, soil degradation, and greenhouse gas
emissions. By embracing these strategies, farming communities
can achieve sustainable food production, improve livelihoods,
and contribute to a resilient agricultural landscape that supports
human, animals, and environmental well-being.

Scaling and impact assessment of integrated farming
system for livelihood of farmers (Project code:
NRMAIIFSRCIL202109000277)

Integrated Farming Systems (IFS) is a sustainable agricultural
model integrating enterprises such as crops, livestock, and
fisheries to maximize resource efficiency and boost productivity.
By promoting the cultivation of diverse crops and livestock, IFS
enables farm households to access a wide range of dietary
options. This diversity improves nutrition, fosters balanced diets
and enhances human well-being. Three states, viz. Kerala, Tamil
Nadu, and Telangana selected for study as the states implement
the promotion of IFS. 10% of the samples from beneficiaries and
non-beneficiaries will be selected randomly from each district.
The sample farmers were chosen through Simple Random
Sampling (SRS). Table 15 presents the impact of the adoption
of IFS on farmers’ income and cost. From the adoption of IFS
models, the cost of cultivation has been increased by Rs 3097 per
ha; similarly, the gross return also increased by 318838 per ha,
leading to higher returns of 12 % income. The study did not find
significance for net income and NIPRI variables.

SlI. No. | Outcome variable Coefficient Constant P value
1 | Cost of cultivation (Rs/ha) 38%2;_‘;82;)* 13?373‘7‘;3 0.024
2 Gross return (Rs/ha) 1?5835812952;* 1(22?%)7 0.033
3 Net returns (Rs/ha) 7(74%152%; : (13151 489??92) 0.119
4 Net income per rupee invested (NIPRI) ?0012?;)3 2&(7)?’14089[;3 0.853

Note: Standard error provided in parenthesis; ** significant at 5% level; NS- non-significant

Fig. 16 llustrates the percentage of households consuming various
food groups across three categories of Dietary Diversity Score
(DDS): Low DDS (<5), Medium DDS (5.01-7.5), and High DDS
(>7.51). The data highlights how food consumption patterns vary
significantly among these groups, reflecting differences in dietary

quality and nutritional intake. In the low DDS category, 77% of
households consume cereals, making it the dominant staple food.
However, the intake of nutrient-rich foods is notably low, with
only 33% consuming meat, 14% consuming fruits, and a mere
8% consuming fish/seafoods. This suggests that households
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with low DDS primarily rely on staple foods like cereals and
root/tuber crops, leading to potential nutrient deficiencies. For
the moderate DDS group, cereals remain the most consumed
food group (91%), followed by milk & milk products (78%) and
vegetables (72%). However, the consumption of fish/seafoods
and eggs was relatively low at 28% each, indicating limited protein

ICAR-Indian Institute of Farming Systems Research

and micronutrient intake despite moderate dietary diversity.
Households in the high DDS category exhibit a greater variety in
food consumption, with over 90% consuming cereals, milk & milk
products, oils/fats, and vegetables. This group demonstrates a
balanced diet, incorporating diverse protein, vitamin, and mineral-
rich foods, leading to better nutritional outcomes.

100 01 a6 939y 3592 a7 o7
83
o 7177 K 78 52
70 69
62 50
60 34 52
45
390 ° 40 40
40 33 i B
20 14
U Nl
LowDDS Moderate DDS High DDS

m Cereals m Roots and tubers = Pulses/legumes/nuts Milk & milk products

m Meat m Fish/zea foods mEggs m Vegetables

m Fruits m Oils/fats

Fig. 16: Consumption of different food groups across DDS groups (%)

Preparation of detailed project report (DPR) and providing
technical backstopping for establishment of model IFSs
including Agro-Ecotourism at identified agricultural farms (4
farms in Odisha) (Project code: NRMAIIFSRSCL202203000280)

ICAR- Indian Institute of Farming Systems Research, Modipuram,

signed MoU with the Directorate of Agriculture & Food Production
and the Directorate of Horticulture, Govt. of Odisha and prepared
Detailed Project Report (DPR) for 3 farms, namely Nayagarh,
Sakhigopal and Semiliguda farm which Govt of Odisha approved.
The reports were submitted, and the project has been concluded.
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Plate 15: Architectural sketch of Sakhigopal Farm by Spire Consultancy based on DPR

Transformational agroecology across food, land and water
systems (INALL) (Project code: NRMAIIFSRCOL202301000308)

The project, “Transformational Agroecology across Food, Land,
and Water Systems,” has been implemented in Narayanganj
block of Mandla district, Madhya Pradesh, a tribal region in the
catchment of the Narmada River and its tributaries in November
2023. The project has two objectives 1) Identification of household
level technology gaps and resource constraints for establishing
IFS, I0FS, and NFS models to improve livelihoods and achieve
economic and environmental benefits in water, soil, and ecology,
and 2) Refinement of existing farming systems through farmer’s
participation for better farm productivity through reducing negative
yield contributing factors. The brief result of the preliminary study
is described below.

i) Agroecological Study: Soil health, water productivity and
pesticide use level

The agroecological study conducted as part of the project focuses
0N assessing various aspects of sustainable agricultural practices,
particularly soil health, nutrient uptake, water productivity (WP),
and pesticide use levels. This study aims to understand the
interaction between crop cultivation, horticulture, dairy farming,

41

and poultry systems in improving soil fertility, enhancing nutrient
efficiency, and optimizing water usage. Additionally, it evaluates
the pesticide use practices to promote environmentally friendly
approaches, ensuring long-term sustainability of the farming
systems while maintaining high productivity and soil health across
the diverse farms. The findings from this study will contribute
to developing integrated solutions for improving agricultural
resilience and sustainability in the region. The study is focused on
water productivity and pesticide usage across different models.
The results show that the IFS 3 model had the highest water
productivity (X 6.5 per cubic meter), while IFS 2 had the lowest
water productivity (X 5.6 per cubic meter). In terms of active
ingredient application, IFS 1 had the highest amount of active
ingredient used (0.54 kg/ha), while IFS 3 used the least (0.30 kg/
ha). Both the IOFS and INFS models showed no active ingredient
application, indicating that these models either adopted minimal
or no pesticide use. The varying levels of pesticide application
across the models highlight the differences in integrated pest
management strategies and their potential implications on both
cost and environmental sustainability in agricultural practices
(Table 16).
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Table 16: Water productivity and pesticide use level during kharif season 2024

Models Water Productivity (X /m3) Pesticide use level active ingredient (kg/ha)
IFS 1 (Crop + Dairy + Poultry + Fishery) 6.3 0.54
IFS 2 (Crop + Horticulture + Dairy + Poultry) 5.6 0.41
IFS 3 (Crop + Dairy + Poultry) 6.5 0.30
IOFS (Crop + Horticulture + Dairy + Goatry) 10.3 0.0
INFS (Crop + Horticulture) 8.9 0.0

ii) Biodiversity study: Insect types and earthworm population
density

In relation to biodiversity study, the abundance of insects and
earthworms in different treatments were recorded. The results
reflected the biodiversity and soil health across the models. The
data indicates the impact of various treatments on the number
of insect types and earthworm populations. In terms of insect
diversity, IFS2 and IFS3 showed an increase from 4 types before

experimentation to 5 types during experimentation, while other
treatments (IFS1, 10FS, INFS) maintained their initial count of 3
types. Regarding earthworm populations, significant increases
were observed across all treatments, with I0FS showing the
highest growth (from 15 to 20 nos. earthworms/sq.ft.). IFS1 and
INFS also exhibited notable increases, from 10to 15 and 12 to 15
nos. earthworms/sq. ft., respectively. These findings highlight the
positive effects of the treatments on soil biodiversity, particularly
in enhancing earthworm abundance (Fig.17).

mIFsl mIFs2

Count (Nos.)

mIFS3

5
mliliee ulls= III I II.

0
Before During Before Atthe end of
experimentation experimentation experimentation experimemnts
Insects types (Nos.) Eartheworms (Nos.)/sq feet (0-30 cm depth)

ICFS mINFS

Fig. 17: Insect types and earthworm population density in different IFS, I0FS and INFS models

i) Crop productivity

The findings from the cropping systems in the study reveal
varying yields in terms of Rice Equivalent Yield (REY) across
different models. Among the models, I0FS recorded the highest
REY at 54.16 g/ha, followed by INFS with 46.87 g/ha. IFS 3 also

Majhgaon,
R7vp+fxg,
‘ 481662, India
L Lat22845556° Long 80.289407°
# 08[11/2410:57 AM GMT +05:30
- o S i g T YR

ji Mal., Madhya Pradesh

Plate 16: Yield of kharif crops in various models

performed well, achieving a REY of 34.25 g/ha, while IFS 1 and
IFS 2 reported slightly lower yields of 33.07 g/ha and 29.30 g/ha,
respectively. These results demonstrate the superior productivity
of IOFS and INFS compared to other farming models in terms of
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Fig. 18: Rice equivalent yield in various models
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iv) Economics: Cost of cultivation, gross return, and net return
and BC ratio (included Kharif crop only)

The economic performance of different models in terms of cost
of cultivation (CoC), gross return, net return, and benefit-cost
(B:C) ratio shows significant variation across the different farming
systems. In the IFS 1 model, the cost of cultivation (CoC) was
recorded to the tune of ¥ 42,500 per ha, with gross returns of
% 76,063 per ha. After accounting for the costs, the net return
was ¥ 33,563 per ha, leading to a favourable B:C ratio of 1.8,
indicating that for every rupee spent, ¥ 1.80 was earned in return.
For the IFS 2 model, CoC was slightly higher at ¥ 45,000 per ha,
but the gross return was lower at ¥ 67,395 per ha. This led to
a net return of ¥ 22,395 per ha, resulting in a B:C ratio of 1.5.
Although still positive, the B:C ratio indicates a lower profitability
compared to IFS 1. The IFS 3 model showed a CoC of ¥ 46,000
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per hectare, with gross returns of ¥ 78,775 per ha. The net
return was I 32,775 per ha, yielding a B:C ratio of 1.7. While
the profitability was not as high as IFS 1, it remained favourable
and reflected a reasonable return on investment. The IOFS
model demonstrated the highest economic return. With a CoC of
% 70,000 per hectare, the Gross Return was % 124,563 per
hectare, resulting in a substantial Net Return of ¥ 54,563 per
hectare. This model also had the highest B:C ratio of 1.8,
suggesting that despite the higher costs, it yielded a significant
return, making it one of the most profitable systems. The INFS
model had a CoC of ¥ 65,000 per hectare and gross returns of
107,800 per ha. The net return was recorded at < 42,800 per ha,
leading to a B:C ratio of 1.7, which was comparable to IFS 3. This
model, incorporating a diverse range of crops, offered a relatively
good return on investment with a reasonable cost of production.

mmm CoC (B ha) mmm (Grosz Beturn (Fe/ha) mmmm Net Beeturn (Bs.ha) B:C Raho
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Fig. 19: Cost of cultivation, gross return, net return and BC ratio in different IFS, IOFS and INFS models

Overall, the study indicates that while IOFS had the highest overall
profitability, the IFS models, particularly IFS 1 and IFS 3, showed
good profitability with relatively lower input costs. The B:C ratios

for all models were above 1, indicating positive returns from all
the systems.
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CROPPING SYSTEMS AND RESOURCE MANAGEMENT
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Evaluation of different cropping systems for crop intensification
under conservation agriculture practices (Project code:
NRMAIIFSRS0L201505000286)

A field experiment is continuing since 2015 to assess the
impacts of location specific conservation agriculture (CA)
based management practices and crop diversification on crop
intensification, soil sustainability, energy budgeting and energy-
economic relationship. The experiment comprises three different
scenarios i.e. business as usual including puddled transplanted

Yield and yield attributes
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rice-conventionally tilled wheat (PTR-CTW) and sugarcane-
ratoon-wheat (CT-CT-CT); improved production, income and soil
nutrition through intensification including rice-wheat- green gram
(CT-CT-CT); maize-mustard- green gram (CT-CT-CT); sustainable
intensification to address the issues of labour, water, energy
and soil health degradation including rice-wheat (DSR-ZTW);
sugarcane+ green gram-ratoon+ green gram -wheat (RT-ZT-
ZTW); rice-wheat-green gram (DSR-ZTW-ZT) and maize-mustard-
green gram (ZT-ZT-ZT).

Table 17: Crop yield of different crops as influenced by tillage, crop residue and diversification

. Yield of different crops (t ha™")
Cropping systems - -
Kharif Rabi
W (CP) 5.51 5.66
W (CA) 4.67 6.43
R-W-GG (CP) 6.49 5.94
R-W-GG (CA) 5.38 6.90
M-M-GG (CP) 8.79 2.76
M-M-GG (CA) 9.86 3.09
S-R-W (CP) 136.80 5.91
S+GG-R-W (CA) 121.40 6.53
SEm+ 2.21 0.25
CD (P=0.05) 6.77 0.76

CP: Conventional Practice; CA: Conservation agriculture

The data showed that the direct seeded rice recorded 15.2
and 17.1% less yield in R-W (CA) and R-W-GG (CA) over the
conventional practices. Similarly, the sugarcane crop grown under
reduced tillage practices recorded 11.2% lower cane yield over
the conventional method. But, the zero tilled maize, mustard and

wheat recorded 12.2%, 12.0%, and 14.9% higher grain yield over
the conventional tillage based practices. The system productivity
in terms of sugarcane equivalent yield (SEY) observed that the
yield of different cropping systems both in CA and CP were at par
with each other (Fig. 20).
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Fig. 20: The system productivity in terms of sugarcane equivalent yield (t ha)
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(a) Experimental field view (b) Zero tilled wheat crop

(c) Zero tilled green gram (d) zero tilled mustard crop
Plate 17: Experimental field view and different crops under CA based management practices
Conservation agriculture (CA) based management practices are  seeker and crop nitrogen status using SPAD were recorded at the

considered as one of the important components of climate smart 15 days’ interval among all the cropping systems.
farming (CSF) and precision farming. NDVI values using green
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Fig. 21: Changes in greenseeker (a) and SPAD (b) values influenced by tillage, crop residues and
crop diversification in kharif season crops.

The data depicted in Fig. 21a showed 56.7%, 39.8% and 3.9%
lower green seeker values in DSR rice and ZT maize as compared
to conventional practices at 30 days after sowing. Interestingly,
the CA based management practices in DSR rice and ZT maize
recorded 18.4%, 29.1% and 5.3% higher green seeker value over
the conventional practices at 75 and 90 days after sowing. SPAD
value are used for better nitrogen management in different crops.

Soil physico-chemical and biological properties

The data related to SPAD value in different crops are presented in
Fig. 21b. Results showed 68.3%, 26.7%, 8.0% and 42.3%, 13.7%,
29.6% lower SPAD value in DSR rice under R-W (CA) and R-W-
GG (CA) cropping systems at 30, 45 and 60 days after sowing.
This can be related to the lower yield in the DSR as compared to
transplanted rice.
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Fig. 22: Impact of crop diversification and CA based practices on various soil chemical attributes

The data presented in Fig. 22 shows that 23.6%, 43.1%, 61.8%
and 31.7% higher WBC in R-W (CA), R-W-GG (CA), M-M-GG (CA)
and Sr+GG-Rt+GG-W (CA) treatments over the conventional
practices. At the same time 29.9% and 35.7% higher N due to
incorporation of summer green gram along with CA practices
were recorded in R-W-GG and M-M-GG cropping systems as
compared to business as usual practices. P availability increased
by 43.1%, 61.8% and 31.7% in CA based R-W-GG, M-M-GG and
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Sr+GG-Rt+GG-W systems. CA practices improved K availability
in sugarcane by 45.8% over the farmer’s practices. S availability
in maize and mustard crop increased by 50.7% and 48.3%.

The data related to changes in WBC and soil BD over the years
of conversation agriculture practices are depicted in Fig. 23a
and 23b. A significant improvement in soil organic carbon
measured using the Walkley Black method was recorded in CA
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based management practices over the years. Data showed 49.5%  cropping systems. At the same time significantly 16.3% reduction
increase in WBC across the CA based treatments in 2024 overthe  in soil bulk density across the CA based management practice
year 2017. WBC also showed an improvement in conventional ~ were also recorded after 9 years of CA management practices in
practices, which might be due to inclusion of green gram in the  diverse cropping systems.
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Fig. 23: (a) Changes in Walkley Black Garbon (WBC) and (b) Soil bulk density over the years in CA and CP based management practices.

Soil samples were analyzed for various carbon fractions, C stock, recorded 28.5%, 52.8%, 69.4% and 39.4% higher labile carbon
C accumulation and C sequestration in the diverse cropping  (C, and C ) over the R-W (CP) system. Similarly, 10%, 44.5%,
systems under CA based management practices. Data depicted ~ 63% and 37.5% increase in recalcitrant pools (C, and C, ) in
in Fig. 24 showed that CA based management practices in R-W,  these cropping systems over the R-W (CP) system.

R-W-GG, M-M-GG and Sr+GG-Rt+GG-W cropping system

o mCVL mCL mCLL wCNL mWEC mTOC
12.0
10.0
e
o 3.0
=
Z 60
ot
40 . T T i - T
20 1 |
0.0
BE-W(CPF) ER-W({CA) R-WGG E-WGG DMDM-GG MM-GG S-R-W  SE+GG-BE-W
(CP) cA) (CF) (CA) (CP) CA)
Cropping systems

Fig. 24: Influence of crop diversification and CA based management practices on various carbon fractions

48




ICAR-Indian Institute of Farming Systems Research

Over a period of 10 years of CA based management practices in
diverse cropping systems significantly influenced the total organic
carbon in soil. Incorporation of maize-mustard and greengram
residue significantly increase the soil TOC content. Over the
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conventional R-W system, 16.1%, 54.0%, 61.7% and 39.7%
higher soil TOC content was recorded in R-W, R-W-GG, M-M-GG
and Sr+GG-Rt+GG-W systems under CA based management
practices as compared to conventional R-W system.
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Fig. 25: Soil C stock, C accumulation and C sequestration as influenced by crop diversification

Measurement of soil carbon stock (C stock) and carbon
accumulation (G accumulation) is an important parameter for
baseline carbon accounting, impact of land use planning and
carbon credits and trading. The data related to soil C stock and
C accumulation calculated for diverse cropping systems and CA
based management practices are presented in Fig 25 showed
significant improvement in C stock and C accumulation in long-
term CA based management practices. Significantly, 13.0%,
55.4%, 78.9% and 12.1% higher C stock was recorded in R-W,
R-W-GG, M-M-GG and Sr+GG-Rt+GG-W systems under CA
based management practices over the conventional R-W system.
Likewise, these treatments were 11.2%, 35.8%, 36.8% and
22.3% superior for C accumulation over the conventional R-W
systems after 10 years of CA based management practices. Soil
C sequestration leads to C accumulation in soil, which increases
the C stock. Significant improvement in C sequestration was
recorded among the different treatments. Among the different
cropping systems, M-M-GG (CA) system recorded 27.5% higher
C sequestration over the conventional R-W systems.

(a) Experimental field view

Effect of rice straw retention, incorporation and residue
decomposition on productivity, profitability, soil health
and environment under rice wheat system (Project code:
NRMAIIFSRS0L202104000287)

Rice residue management is a significant environmental and
agricultural issue in North-West India because of narrow window
between the harvesting of kharif crops and sowing of rabi crops.
Thus, farmers burn the stubble of rice crops. Keeping this in view,
a field experiment is continuing since April 2021 to evaluate the
effect of in-situ rice residue management of rice residue. The
experiment comprises five treatments i.e. T, - rice residue burning
(RB); T, - rice residue surface retention (RR); T, - rice residue
incorporation (RI); T, - rice residue surface retention + Pusa
decomposer spray (RR+PD); and T, - rice residue incorporation
+ Pusa Decomposer spray (RI+PD). Soil samples from 0-5,
5-15 and 15-30 c¢cm soil depths were collected at the harvest of
wheat crop in April 2024. These soil samples were analysed for
various soil physicochemical and biological attributes.

(b) Wheat sowing in full residue retention
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(c) Wheat crop in residue incorporated plots

(d) Performance of wheat crop in residue plots

Plate 18: Experimental field view and wheat crop under different in-situ residue management practices

Yield and yield attributes

Table 18. Effect of in-situ rice residue management on different plant parameters

Treatments Spike length (cm) No. of grains/spike Spike(;)leight grain weight/spike (g)

T, 14.39 42.73 2.59 1.91

T, 14.71 43.80 2.60 1.92

T, 14.95 44.27 2.67 1.98

T, 15.41 45.87 2.71 2.02

T, 15.17 46.40 2.93 2.19

SE(m)= 0.311 2.141 0.128 0.073
C.D. NS NS NS NS

The data related to different yield attributes are presented in Table
18. Results showed 7.1% and 5.4% improvement in spike length in
treatment T, and T, over the treatment T,. At the same time, these
treatments recorded 7.3% and 8.6% higher number of grains/
spike over the treatment T1. Application of microbial consortia

(Pusa decomposer) improved the spike weight by 4.3% and 9.7%
in treatments T, and T, over the T, and T, treatments, respectively.
Microbial consortia improved the nutrient availability in treatments
T4 and T5 as these treatments recorded 6.1% and 14.7% higher
grain weight/spike over the crop residue burning.

Table 19: Impacts of in-situ residue management on crop grain yield (t ha') and system productivity (REY)

T Ri(tt:ehx?sld w'}ﬁta !i)eld SVSt?FI:IIE grto;li:_?)tivitv

T, 5.24 5.68 11.23

T, 5.53 5.98 11.83

T, 5.62 6.16 12.11

T, 5.96 6.55 12.86

T, 5.93 6.65 12.94
SE(m) = 0.286 0.337 0.594
C.D. NS 0.973 1.703

The data presented in Table 19 showed significantly 13.7%
improvement in rice grain yield in treatments T, and T, over the
treatment T,. Similarly, these treatments recorded 15.3% and
17.1% improvement in wheat grain yield as compared to treatment

T,. Atthe same time, application of microbial consortia along with
residue management improved the system productivity by 8.7%
and 6.8% in treatments T, and T, as compared to treatments T,
and T,, respectively.
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Table 20: Impact of in-situ rice residue management on soil carbon fractions of different oxidizability

Very labile carbon (C,))
T T2 T3 T4 T5 Mean A
0-5cm 2.07 2.46 2.55 2.74 2.92 2.55
5-15¢cm 1.27 1.70 1.84 1.91 2.33 1.81
15-30 cm 0.57 0.85 1.06 1.20 1.49 1.03
Mean B 1.30 1.67 1.82 1.95 2.25
Factor (A) Factor (B) Factor (AxB)
SE(m)+ 0.023 0.030 0.052
C.D. (<0.05) 0.068 0.087 NS
Labile carbon (C)
T T2 T3 T4 T5 Mean A
0-5cm 1.08 1.00 1.00 1.02 1.26 1.07
5-15¢cm 1.30 1.10 1.31 1.38 2.23 1.46
15-30 cm 0.73 0.92 1.07 1.28 1.56 1.11
Mean B 1.04 1.01 1.12 1.23 1.68
Factor (A) Factor (B) Factor (AxB)
SE(m)+ 0.051 0.066 0.114
C.D. (<0.05) 0.149 0.192 0.333
Less labile carbon (C,,)
T T2 T3 T4 T5 Mean A
0-5cm 3.06 3.22 4.51 5.00 5.52 4.26
5-15¢cm 1.27 1.95 1.44 1.35 1.27 1.46
15-30 cm 1.85 1.22 1.06 1.34 1.65 1.43
Mean B 2.06 2.13 2.34 2.56 2.82
Factor (A) Factor (B) Factor (AxB)
SE(m)+ 0.209 0.270 0.467
C.D. (<0.05) 0.608 0.785 1.36
Non labile carbon (C, )
T T2 T3 T4 T5 Mean A
0-5cm 3.54 3.80 4.59 4.99 5.53 4.49
5-15¢cm 1.69 2.09 2.02 2.04 2.57 2.08
15-30 cm 1.07 1.02 1.08 1.30 1.60 1.21
Mean B 2.10 2.31 2.57 2.78 3.23
Factor (A) Factor (B) Factor (AxB)
SE(m)+ 1.08 1.11 1.18
C.D. (<0.05) 3.16 3.22 3.44
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The data depicted in Table 20 showed the carbon fractions of
different oxidizability as influenced by in-situ residue management
practices. Data showed a significant improvement in G, content
in all the residue incorporated plots over the residue burning
treatment across the soil depths. Conjoint application of microbial
consortia along with the residue incorporation in treatments T4
and T5 increased very labile C by 32.4% and 41.1%; 50.4% and
83.5%; 110.5% and 161.4% in 0-5, 5-15 and 15-30 cm soil
depths as compared to crop residue burning treatment (Table
4). Interestingly, treatments T2, T3 and T4 recorded 7.4% and
5.6% lower labile C content (C ) as compared to residue burning
plots in 0-5 cm soil depth. While, these treatments were 26.0%,
46.6%, 75.3% and 113.7% superior as compared in T1 in 15-
30 cm soil depth. Less labile G (C,) which is part of recalcitrant
carbon showed significant improvement in 0-5 and 5-15 cm soil
depth in all the residue incorporated treatments as it showed 5.2%
to 80.4% increment in these treatment over the residue burning.
Interestingly, the C, content was 34.1%, 42.7%, 27.6% and
10.8% lower in residue incorporated treatments as compared to
T1 in 15-30 c¢m soil depth. The combined application of microbial
consortia along with in-situ residue incorporation significantly
improved the non-labile C content (G, ) in T4 and T5 treatments as
these treatments recorded 31.3% and 45.5% increase in G, over
the T2 and T3 treatments in 0-5 cm soil depth. Similarly, these

ICAR-Indian Institute of Farming Systems Research

treatments recorded 27.5% and 56.9% improvements in 15-30
cm soil depths as compared to sole in-situ residue management
treatments.

Adaptation and mitigation potential through cropping
systems/farming systems approaches (NICRA) (Project code:
NRMAIIFSRS0L20214000288)

Rice-wheat cropping system

The emission levels of greenhouse gases from the rice-
wheat cropping system were assessed under different crop
establishment methods and nutrient management treatments. The
results indicated that among the crop establishment methods,
direct-seeded rice (DSR) significantly reduced the global warming
potential (GWP) compared to transplanted rice (TPR). Under high
carbon strata conditions in the DSR method, GWP was reduced
by 53.5%, 31.7%, and 66.7% in the RDF+DCD, organic, and
NF treatments, respectively, compared to the RDF treatment.
Under similar conditions in the TPR method, the corresponding
reductions were 45.9%, 32.4%, and 65.7%. In medium carbon
strata conditions, GWP reductions under the DSR method were
52.6%, 30.8%, and 70.5% for RDF+DCD, organic, and NF
treatments, respectively, while the reductions under the TPR
method were 56.8%, 31.0%, and 69.4% (Table 21).

Table 21: Seasonal flux of GHG from the rice under different establishment methods vs different source of nitrogen combinations

during kharif 2024
Main High carbon Medium carbon
plot | Subplot | ¢y Emission | N,0 Emission GWP CH, Emission | N,0 Emission GWP
(kg ha) (kg ha') (kg CO,-eq/ha) (kg ha) (kg ha') (kg CO,-eq/ha)
Control 3.32 0.6 0.08 =0.02 112.1 £3.21 2.81 0.5 0.04 = 0.01 81.2 = 6.53
RDF 17.16 +1.72 0.17 £0.03 4741 +28.1 13.69 + 1.1 0.22 = 0.04 410.2 = 27.3
DSR | RDF+DCD 7.30 =0.75 0.11 +£0.02 220.5 +8.1 6.50 = 0.72 0.10 = 0.02 196.8 + 12.8
Organic 11.02 +1.4 0.15 +0.03 323.6 £19.4 9.03+1.0 0.17 = 0.03 283.7 £19.5
NF 5.20 =0.81 0.08 +0.02 157.8 +4.14 4.39 + 0.68 0.04 = 0.01 121.1 = 9.41
Control 456 +0.72 0.02 =0.01 117.3 £2.13 3.34 = 0.56 0.03 = 0.01 92.0 = 8.23
RDF 20.60 =1.8 0.16 =0.03 562.6 +32.2 19.03 =1.6 0.18 = 0.03 522.3 = 30.1
TPR | RDF+DCD 1111 =14 0.08 +0.02 304.6 =121 8.42 + 0.92 0.06 = 0.02 225.7 = 16.3
Organic 14.08 +1.6 0.12 +0.03 380.2 +£21.3 13.96 = 1.1 0.07 = 0.02 360.6 + 22.8
NF 6.83 £0.9 0.07 =0.02 192.9 £6.23 5.68 =0.81 0.06 = 0.02 160.0 = 11.6
DSR=Direct seeded rice; TPR=Transplanted rice; RDF= Recommended dose of fertilizers; DCD=Dicynadiamide; NF=Natural
farming; CH,= Methane; N,0= Nitrous oxide, GWP=Global warming potential.

The study revealed that system productivity, expressed as rice
equivalentyield, was significantly influenced by crop establishment
methods and nutrient treatments. The highest system productivity

was observed under the RDF+DCD treatment in both Direct
Seeded Rice (DSR) and Transplanted Rice (TPR). Rice yield in
DSR was notably lower by 16.0% to 34.4% compared to TPR.
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However, wheat yield showed an increase of 7.3% to 10.7% under
Zero Tillage Wheat (ZTW) compared to Conventional Tillage Wheat
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(CTW), indicating the potential benefits of conservation agriculture
practices for system sustainability and productivity enhancement.
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Fig. 26: Effect of crop establishment method and nutrient management treatments on crop system
productivity of rice-wheat cropping system

GHG mitigation in sugarcane based inter-cropping system

A new experiment on greenhouse gas mitigation strategies in
sugarcane through intercropping and water management was
initiated under the NICRA project. This initiative aims to explore
sustainable agricultural practices by integrating intercropping with
optimized irrigation scheduling. In this experiment, the sugarcane
variety CoS 13235 was planted during the summer season of 2024.
The experiment consists of six treatment combinations, namely:
Farmer’s practice (normal sowing + flood irrigation); Normal
sowing + 0.8 IW/CPE; Paired sowing + 0.8 IW/CPE; Paired
sowing + 0.8 IW/CPE + cowpea intercrop; Paired sowing + 0.8
IW/CPE + pigeonpea intercrop; and Paired sowing + 0.8 IW/CPE
+ sesbania intercrop. The intercropping of leguminous crops not
only contributes to nitrogen fixation but also improves soil health
and biomass productivity. In this study, cowpea and sesbania were
used for green manuring, producing biomass yields of 26.1 and
29.0 t ha, respectively. The pigeonpea intercrop was retained

for seed production and yielded 1.06 t ha~', demonstrating the
potential of legume intercropping to enhance system productivity
and biomass availability. Regarding water management, the study
compares the conventional farmer’s practice of flood irrigation
with a more efficient approach using an IW/CPE ratio of 0.8. A
total of eight irrigations were applied under the farmer’s practice,
while only five irrigations were required under the |W/CPE
approach up to December 2024. This alternative method resulted
in significant water savings, highlighting its potential to conserve
irrigation resources while maintaining crop performance. A
similar experiment has also been initiated with autumn-planted
sugarcane, incorporating chickpea, vegetable pea, and lentil as
intercrops, along with irrigation scheduling based on a 0.8 IW/CPE
ratio. These experiments are expected to provide valuable insights
into reducing greenhouse gas emissions and improving resource
use efficiency in sugarcane-based systems through the combined
benefits of intercropping and improved irrigation scheduling.

Sugarcane + Pigeonpea

Sugarcane + Cowpea
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Sugarcane + Sesbania

Green manuring of seshania in sugarcane

Plate 19: Experimental field view and sugarcane crop with different intercrops and green manuring

Development and evaluation of novel Nano matrix intercalated
formulations for enhancing nitrogen use efficiency in crops
(Project code: 80/S/IPP/NRMAIIFSRSIL20235000301)

Granular formulations preparation and performance: In
laboratory, slow/control release formulations of urea were made
by impregnating the fertilizer in a composite matrix. It was devised
by taking suitable mixtures of simple and nano range powders of
clay materials along with some cellulosic and hydrogel materials.
The ratio of various auxiliaries in matrix was identified and
adjusted in way to hold ample amount of fertilizer/N and allow
to release the nutrient constantly in several fractions as per plant
need by mechanisms of osmotic system and erode of cellulosic
materials under the influence of moisture, enzymes and proteins.
By following drum rotating technique, the nutrient loaded matrix
shaped to granular form of 5-10 mesh size for wheat and other
grain crops. For rice crop, the same granular formulation was
further encapsulated with alginate slurry prepared by taking
natural alginate (10 g), methanol:water (90:10), urea 10 g.
Alginate slurry prepared so was found sufficient to coat about
250-300¢g of granular formulation. To see the performance of
developed granular formulation replicated pot experiments were
conducted during kharif in rice and maize crops. The experiments
for both of the crops were laid out in four replications by using
doses of prepared formulations so as to provide 50, 75 and 100
kg N ha' along with recommended doses of P and K and the
performance was evaluated against two checks conducted by
applying recommended dose of fertilizer viz., 150, 75 and 50 kg
of NPK along with a separate set conducted without applying N
with recommended doses of P and K. In case of rice, as compare
to RDF treatments no significant differences in grain yield, fresh
biomass, dry biomass, number of tillers among the treatments was
observed. As far as yield is concerned average yield of replicated
pots of all the treatments /.e. RDF (commercial fertilizers), 100,

75 & 50 kg N ha" (prepared granular formulations) ranged from
a minimum of 20.77 g to a max. of 25.0 g. Crop performed well
even at lowest dose i.e. 50 kg N ha' by giving average yield pot
" to the tune of 20.77g in case of nano material based simple
granular formulation and 22.17 g in case of encapsulated granular
formulation. However, the average yield pot™ of RDF treatment
was received 25.0 g (Table 22). In case of maize similar pattern
was observed for crop physiology and growth.

Tablets formulation preparation and performance: For use in
transplanted vegetables viz., brinjal, tomato, chilli, cauliflower,
cabbage, etc. nutrient (N, P,0, & K) rich tablets of diameter 3.0
and 2.0 cm as weighted 20, 18 and 10 g were developed to release
the nutrients in the close proximity of rhizosphere. The tablets
were successfully manufactured by taking matrix constituted with
hydro gel (4.6%), cellulose (2.30%), wood dust (2.76%), nano
clay (6.40%), nano-alabaster (15.69), alabaster fine powder
(23%), urea (21.53%), phosphoric acid (13%) and potassium
chloride (10.46%). Each 20, 18 and 10 g tablet contains 2.01,
1.035, 0.86; 2.35, 1.035, 1.24 and 1.12, 0.575, 0.07 g N, P,0,
and K nutrients, respectively. The composition of tablet matrix was
adjusted to release nutrients slowly for a period of three to four
months in various cycles after absorbing moisture as and when
field is irrigated. Presently the tablets are under observation for their
above said release mechanism. The performance of developed
tablets was evaluated in vegetable crops ie. brinjal, tomato,
broccoli, coloured cauliflower in replicated field experiments
conducted by using three different concentrations viz.,, 3, 2 and
1 gof N; 0.75, 0.5 and 0.25 g of P and K nutrients plant™. The
entire experiment was arranged in four replications. A set of
replicated control was also maintained by giving recommended
doses of fertilizers (RDF) provided by simple fertilizers i.e. Urea,
DAP, Muriate of potash. The one tablet of each kind was put nearly
5-10 cm underneath the root system at the time of transplanting.
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As compared to control (RDF), the tablets performed well as
exhibited in enhanced plant growth, approximately 7-10 days
early curd initiation, vigour curd diameter and more weight in
case of all kinds of cauliflowers, more number of flowers and
branches in case of brinjal and tomato. A minimum 10-25% yield
gain in all the crops at comparatively low doses of N, P,0,and K
was also observed. Since fertilizer is highly translocated in the
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close proximity of rhizosphere therefore, the root system entirely
covered the tablets thereby 25-30% less weed population as well
as their biomass was also observed as an extra benefit. Dry and
fresh weight of weeds in one square meter plot of every treatment
was recorded. As compared to control (RDF by fertilizers) nearly
30% reduction in dry weight of weeds was recorded in treatments
of nano material-based fertilizer tablets plots.

Table 22: Effect of nano formulations on yield and yield attributing parameters of rice

Concentration Average number Fresh weight of Dry weight of Average grain
Treatment N:P,0.: K,0 of tillers vegetative part vegetative part yield pot"
(Kg ha™) (No.) (9) (9) (9)
Control (Without nitrogen) 0:75:50 515 36.04 12.66 4.8
RDF normal fertilizer 150:75:50 20 145.42 58.27 25.08
100:75:50 18.5 163.06 55.75 24.74
Nano material based simple R
granular formulation 75:75:50 21.75 169.61 55.71 21.79
50:75:50 18.75 138.24 45.00 20.77
100:75:50 2385 176.28 61.14 24.83
Encapsulated granular oE.
.- 75:75:50 18.75 134.79 46.18 22.62
50:75:50 22.5 136.73 47.09 2217

Plate 20: Developed tablets and granular formulation
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(a) Rice crop
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(b) Maize crop

Plate 21: Effect of nano material based formulations on (a) rice and (b) maize crops

Modeling the effect of nitrogen options under conventional and
conservation tillage on growth, yield and nitrogen dynamics in
maize and wheat (Project code: NRMAIIFSRSI1L202306000299)

This project aims to evaluate the DSSAT model for its effectiveness
in simulating crop growth, yield, and nitrogen dynamics under
differenttillage and nitrogen management practices. Understanding
these interactions is crucial for optimizing nitrogen use efficiency,
improving soil health, and enhancing sustainable crop production.
The study utilizes the CERES-Wheat model, integrated within the
DSSAT (Decision Support System for Agro-technology Transfer),
to simulate various aspects of crop growth, yield, and nitrogen
dynamics in wheat cultivar DBW 222 under both conventional and
conservation tillage systems. Model calibration was conducted

using detailed field data, including key growth parameters such
as anthesis and physiological maturity, dry matter accumulation,
leaf area index (LAl), biological yield, and grain yield. In addition,
genotype-specific coefficients and ecotype parameters were
developed for DBW 222 to improve model accuracy and reliability.
The study is expected to provide valuable insights into the
influence of different nitrogen management and tillage systems on
soil nitrogen availability, plant uptake, and overall productivity. The
upcoming years’' field data will be utilized for model validation to
further refine its predictive capability. This research will contribute
to the development of efficient nitrogen management strategies,
promoting sustainable agricultural practices while maintaining
high crop yields.

Table 23: Phenogically defined growth stages defined as cultivar coefficient Specific to a cultivar and climatic condition

S.No. | Parameters Acronym Value
1. Days, optimum vernalizing temperature, required for vernalization P1V 14
2. Photoperiod response (% reduction in rate/10 h drop in pp) P1D 70.10
3. Grain filling phase duration P5 976
4, Kernel number per unit canopy weight at anthesis (#/g) G1 25
5 Standard kernel size under optimum conditions (mg) G2 42
6. Standard, non-stressed mature tiller wt (incl grain) (g dwt) G3 41
7. Degree days it takes for a leaf tip to emerge (Phyllochron interval) (C d) PHINT 113
Ecotype coefficients
8. Minimum grain N (%) GN%MN 1.4

Development of an intelligent model for predicting mango
yields using Artificial Neural Networks (ANN) (Project code:
NRMAIIFSRIL202008000285)

The study comprehensively explores the capabilities of Artificial
Neural Networks (ANN) and Long Short-Term Memory (LSTM)

algorithms within the realm of deep learning, focusing on their
application in creating an intelligent framework designed to
predict mango yields with higher accuracy. By analysing various
agronomic factors, such as soil quality, water availability, and
crop management practices, alongside environmental influences
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like temperature, humidity, and rainfall patterns, the framework
intends to provide a holistic view of the conditions affecting
mango production. The developed ANN model, which forms a
core component of this framework, demonstrated an impressive
accuracy rate of 78% under consistent and stable conditions using
LSTM algorithm in comparison to Recurrent Neural Networks

f Mango Yield Prediction
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(RNNs) and Feed forward Neural Networks (FNN). However,
it is important to note that deviations in yield predictions were
observed during extreme environmental scenarios, indicating the
need for further refinement of the model to enhance its reliability
in diverse conditions.

Accuracy Comparison of Algorithms on Mango Yield Prediction Model

Intelligent Mango Yield Prediction Model
ICARAIFSR
Enter the following details to predict the yield
Tree Age (years)
20
Soil pH

6
Fertilizer(N)(kg)
300
Fertilizer(P)(kg)
100
Fertilizer(K)(kg)
100
Cow Dung (kg)
2000

Rainfall (mmlyear)
800

Temperature (°C)
21

Predict Yield

Predicted Mango Yield : 11328.01 kg/hectare

o

Prediction Accuracy (%)

Fig. 27: Developed Desktop Application

In comprehensive productivity analysis, a 3D surface plot
illustrates the interaction between rainfall, fertilizer application, and
predicted productivity. A heat map showing the combined effect

Impact of Rainfall and Fertilizer on Mango Yield
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Fig. 29: Impact of Rainfall and Fertilizer

Pilot project for crop diversification code:

NRMAIIFSRS0L20234000278)

(Project

The goal of the project is to identify alternative crops to reduce rice
dominance in areas of lower yields while establishing a few pilot
demonstrations with more profitable crops like pulses, oilseeds,
vegetable etc. besides training farmers and agricultural extension
officers to promote broader adoption, scaling, and dissemination.

ye=

78.74%
hr = tanh(W.x: + Wahe-1+ b)

62.72%
y=o(W-x+b)

58.85%
Ol Wyxe + Wrhe -1+ B)

Feedforward NN

RNN

LSTM
Algorithms

Fig. 28: Algorithm Accuracy Comparison

of rainfall and temperature on productivity However, deviations
occurred under extreme or anomalous weather patterns not well-
represented in the dataset.

Weather Data vs. Productivity

100

Productivity (%)

Rainfall (mm)
1000.0

%5
Temperature (°C)

Fig. 30: Effect of Rainfall and Temperature

During the year, implementation of interventions was made in
18 districts namely Nalgonga (Telangana), Chindwada (MP),
Mandi (HP), Vijaypura and Belagavi (Karnataka), Pune, Sangli
and Solapur (Maharastra), Paschimi Singhbhum (Jharkhand),
Kandhamal and Ganjam (Odisha), Paschimi Champaran (Bihar), Sri
Ganganagar and Bhilwara (Rajasthan), Vadodara, Panchmmahal
and Mahesana (Gujarat), Kadappa (Andhra Pradesh), and Dibang
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Valley (Arunachal Pradesh). The project has 4 basic aspects,
namely, (i) implementation of rice crop diversification, (ii) training
of Extension Officers (i) training of farmers, and (iv) district-wise
rice crop spatial distribution and mapping.

Implementation of rice crop diversification: Field implementation
of crop diversification has been initiated in twenty-six (26) districts
(18 district in 2024-25 + 8 districts continuing from 2023-24)
covering 1689.5 ha area. The preferred and subsequentially
implemented crop types for diversification in these districts
include chickpea, vegetable pea + mustard, groundnut + green
gram, groundnut, soybean + pigeon pea, and maize + black
gram + green gram, finger millet, horse gram, red gram, little
millet, sugarcane, okra, onion, chilli, marigold and sorghum. For
effective utilization of water resources, technologies such as
drip and sprinkler irrigation were implemented, while, sowing
technologies such as flatbed, broad bed and furrow (BBF), etc.
were adopted. Further, moisture conservation practices such
as ridges and furrows were also demonstrated during the field
implementation.

ICAR-Indian Institute of Farming Systems Research

Extension Officers training: A total of 52 trainings were organized
in 49 districts during 2024. A total of 1968 personnel attended the
programs of which 71% are males and 29% are females.

Farmers training: A total of 48 trainings were conducted in 47
districts. A total of 1096 farmers attended the training out of which
48% were males, while, 52% were females. The impact of training
was assessed by conducting a multiple choice question type of
examination before and after the training. The average pre-training
score of the participants was 6.10, while the post-training score
was 8.45.

Rice crop spatial distribution and mapping: Maps were developed
in ESRI ArcMap for 10 districts in 5 States. The area under paddy
cover was then compared with the acreages as mentioned in
Agriculture and Production Statistics (APS), Ministry of Agriculture
& Farmer Welfare, Government of India (available from: aps.dac.
gov.in). The percent change (either increase or decrease) for the
04 districts is given in Table 24.

Table 24: Rice cover indices following GEE estimates and APS data for the 17 aspirational districts

Estimated rice . %

SI. No. District State cov&:?EE ezl;\:lgsm():a) :in::::as:é pla:tr:tl;zlll)l:ate Ye:;t(:)PS
1, Shimla imacha 696 765 9.0 161030 June | 2019-20
2. Udaipur Rajasthan 5501 4692 +17.24 01to15June | 2019-20
3 Tiruppur Tamil Nadu 10625 9185 +15.68 1010 YN0~ 1 2019-2
4, Sabarkantha Guijarat 8582 6964 +23.23 16 to 30 June 2019-20
5 Upper Siang 7647 6754 +13.22 16 to 30 June 2019-20
6. West Siang 5939 6250 -4.98 16t030June | 2019-20
7. | Upper Subansiri |  Arunachal 4657 4356 +6.91 16t030June | 2019-20
8. East Kameng Pradesh 6245 6393 -2.32 161030 June | 2019-20
9. West Kameng 1145 964 +18.78 16t030June | 2019-20
10. | Kurung Kumey 592 639 -2.32 16t030June | 2019-20

FLD on Oilseeds

Total 60 FLD conducted and two training for Extension Officers/workers/input dealers (2023-24) in which 60 participants trained and five

training organized for farmers in which 340 trained
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Table 25: Detail of performance at farmer field during 2023-24

Annual Report 2024

. . Increase | Increase
Location Number of FLD Variety L .

Crop Season Improved Package in yield in net

(ecosystem) conducted released (%) return (%)
Soybean variety (JS-20-34);
Soybean | Kharif Kota 20 seed rate-80; Seediireatiment; i, 04 13.0 17.2
Fungiside, Rhizobium and
PSB
Groundnut | Summer | Chikkaballapura 20 KCG 6 with line sowing 2016 23.4 34.4
Groundnut | Summer Yethapur 20 TMV-14 with seed treatment 2019 16.2 18.5
Total 60 -

Atlas of Climate Adaptation in South Asian Agriculture (ACASA)
(Project code: NRMAIIFSRSOP 202312000306)

SLR and Meta-analysis on potato

Potato cultivation is vital for food security and economic stability
in South Asia, yet the region faces significant climate change
(CC) risks. This study aimed to identify effective climate-smart
adaptation strategies through a systematic review and meta-
analysis of research from 2010 to 2023. A search for publications
on potato production adaptations in India, Nepal, Sri Lanka, and
Bangladesh was conducted using climate change and adaptation-
related keywords. Only English-language articles were included,
excluding conference proceedings, book chapters, reviews,
editorials, and commentaries. Following PRISMA guidelines, 95
relevant articles were selected for meta-analysis. The review
revealed substantial yield improvements from strategies like
mulching and date adjustment by planting pattern by 28.0%,
adoption of stress tolerance genotypes improved the yield by
23.0%, and irrigation management also improved the yield by
23%. High variability in practices like mulching (2 = 12.0) and
organic farming (2 = 7.2) emphasized the need for site-specific
customization, while consistent results for intercropping, nutrient
management, crop rotation, and stress tolerance (2 = 0.00)
indicated broad applicability. The absence of significant publication
bias (Egger p-value > 0.05) and a robust sensitivity analysis
confirmed the reliability of the findings. The study recommends
adapting strategies to local conditions, strengthening policy
support, and promoting long-term, site-specific research to
enhance potato cultivation and build resilience against climate
risks in South Asia. These findings provide actionable insights
for improving potato yields through climate-smart agricultural
practices.

Adaptations to increase the productivity of pulses in South Asia

The adoption of stress-tolerant chickpea varieties presents

significant potential for farmers in South Asia, particularly in
regions like India and Pakistan. These varieties are well-suited
for semi-arid and sub-humid areas, offering substantial benefits
in improving crop resilience. Supplemental irrigation proves
advantageous for many farming households, emphasizing the
need for targeted adaptation measures to optimize irrigation
practices. Proper fertilizer management is also crucial in enhancing
chickpea productivity across most cultivated areas. In pigeon pea
cultivation, stress-tolerant varieties are highly suitable in countries
like India, Bangladesh, and Nepal, although some regions are less
favourable for these adaptations. Areas in eastern, northern, and
central India, as well as parts of Nepal and Bangladesh, show
strong suitability, while other regions, such as southern India, are
less suitable. Zero tillage with residue management is effective
in some areas, particularly in central and eastern India, but a
significant portion of South Asia remains unsuitable for this
adaptation approach.

CIMMYT Project: Additive Intercropping in Wide row crops
for Resilient Crop Production in Bangladesh, Bhutan and India
(Project Code: NRMAIIFSRS0P202308000305)

A Project was initiated in May 2023 with the aim to sustainably
intensify smallholder farmers’ wide-row crop production to
improve productivity, food, nutrition & income security, and
climate change resilience through wide-row, additive intercropping
in sugarcane. The project comprises on-station and on-farm
experiments along with detailed characterization of initiate, mid-
term and final knowledge, attitude and perspective (KAP) towards
intercropping in sugarcane for production, family nutrition and
women empowerment.

On-station experiment

An on-station experiment was initiated in April 2024 to develop
agronomic package of practices for additive intercropping in
sugarcane. The experiment comprised 15 treatments, involving
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different crop establishment methods (farmers’ practice and
paired row trench), irrigation methods (flood, surface drip and
sub-surface drip) and intercrops (legume, oilseed, vegetable and
fodder) in summer planted sugarcane. The highest groundnut pod
yield was recorded under subsurface drip irrigation, followed by
surface drip irrigation with 150 cm paired row planting. Among
the different intercrops, highest sugarcane equivalent yield was

ICAR-Indian Institute of Farming Systems Research

recorded in groundnut followed by okra under subsurface drip
irrigation with 150 cm paired row planting. Significant saving
in irrigation water was recorded under drip irrigation systems.
Tensiometer based sub-surface drip irrigation saved 37.1%
irrigation water, followed by surface drip method, which saved
31.4%, compared to IW/CPE based flood irrigation.

30 B Groundnut

25 A

Sugarcane equrvalent yield

0 -

Flood + 75 cm

mFodder maize

SD + 150 cm Paired

0 Olkra Cowpea

S8D + 150 cm Paired

Fig. 31: Sugarcane equivalent yield of different intercrops under on-station experiment

.’ A - 2
PavliKhas | 2

Plate 22: General Field view of the experiment

\2024.12431 Oé;té

/‘/”’:’ /
Pa\ﬂdhas i
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On-Farm Experiment

On-farm experiments were conducted at 11 farmer’s field for
intercropping of different vegetables in summer planted sugarcane
in Meerut district. Crops like okra, vegetable cowpea, cucumber,

Annual Report 2024 M

coriander, chilli, brinjal, urd bean etc. were tested under trench
planted sugarcane. Among different tested intercrops, highest
profitability was realized from okra followed by vegetable cowpea
and cucumber.

mm Yield (kg'ha)  =—»—Gross return (Rs ‘ha)

16000 - 600000

14000 L 500000 E
12000 =
% 10000 - 400000 £
j 8000 - 300000 g
2 6000 L 200000

4000 z

2000 - 100000 5

0 - 0
Urdbean Olra Cucumber Cowpea  Tomato
Intercrops with sugarcane

Fig. 32: Performance of different intercrops with sugarcane under on-farm experimentation

KAPs Survey

Further, baseline survey to capture initial knowledge, attitude
and perspective was conducted among 200 farmers from
Meerut and Muzaffarnagar districts. The results indicated that
average land holding of sugarcane growers of Meerut is 0.98 ha
and Muzaffarnagar is 1.71 ha. Around 73% farmers in both the

districts are not aware about additive intercropping in sugarcane.
More than 80% believe that sugarcane intercropping will increase
net profit along with higher labour requirement. Vegetables, fodder
crops, and leafy vegetables are the preferred intercrop choices
among sugarcane growers during February, April, and October
planting seasons, respectively.

80.0

Season of planting sugarcane (%)

60.0
39.7
400
21 7
200
3 4 2 9
0.0

April .-Tviaj,' February/March OctoberMNovember

754

B Meerut B MNuzaffarnagar

Fig. 33: Survey sites and major sugarcane planting seasons in study regions.
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Crop improvement for organic production system (Phase - Il)
(Project code: NRMAIIFSRSIL 201805000290)

The work on development of high-yielding strains of mustard for
organic and natural production systems was continued. During
the year 15 elite lines developed from hybridization of indigenous
and exotic parental lines of Indian mustard (Brassica juncea L.)
followed by continuous selfing and homozygocity stabilization.
These lines were field evaluated for organic and natural farming
production systems and compared with locally adapted mustard

)

HIPIH
ICAR

Annual Report 2024

variety RH-749. It was found that two lines viz., MM16A 081 and
MM16A 241performing better under both natural (30.6, 32.06
g ha') and organic (29.47, 29.11 q ha') production systems
maintaining significant superiority over standard check RH 749
(26 g ha). The yield potential of the selected lines were further
improved when foliar application of seaweed extract was done @
5% for 4 times starting from 45 days after sowing. The highest
yield was recorded for MM 17 A 008 (38.26 q ha™) followed by
MM 16 SA 081 (36.23 g ha'").

Table 26: Seed yield (q/ha) of promising mustard lines under different management systems

Lines Organic + Seaweed extract Natural Farming inputs Organic inputs
MM 16 A 001 30.47 19.76 22.36
MM 16 A 002 26.92 26.63 25.29
MM 16A 003 29.79 24.91 28.96
MM 16 A 008 29.69 24.79 27.60
MM 16 SA 081 36.23* 32.07* 29.12*
MM 16 A 082 27.68 27.48 27.95
MM 16 A 083 27.22 23.97 24.72
MM 16 A 241 34.12* 30.62* 29.48*
MM 16 A 242 33.75* 28.17 25.74
MM 16 B 001 27.61 25.88 27.46
MM 16 B 002 35.84* 29.30* 26.32
MM 17 A 008 38.26* 28.95 24.98
RH 749 (SC) 29.23 26.11 25.78
C.D. 3.46 2.81 3.10
C.V. 6.705 6.381 7.301

* Superior lines of mustard identified for organic/natural production systems

P Oy

Plate 23: Field view of Experimental block for evaluation of promising Mustard lines
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Development and validation of microbial consortia for crop
residue recycling under organic farming system (Project code:
NRMAIIFSRSIL201805000293)

During this year, total 100 fungal isolates having cellulolytic,
hemicellulolytic and lignolytic activities, have been isolated
from different samples collected from sugar mills, compost pit,
decaying bark, long term organic plots, forest area, coal mine
area, biodiversity park. The isolates were also having greater P, Zn
solubilization potential and some of the isolates were also having
K solubilization activity. During the year, a composting experiment
was conducted using different combination of feed stock
materials viz., rice straw, millet straw and cow dung to check

ICAR-Indian Institute of Farming Systems Research

the effect of inoculation of best decomposing isolate (isolate 8)
on thermophilic stage. The feed stock materials were shredded
and moistened before filling the composting pit. The materials
were filled in layers alternating with cow dung. The top layer was
plastered with cow dung paste and moisture content of the pit was
maintained at field capacity moisture by periodic watering. The
temperature was recorded twice in a day (10.00 AM and 4.00 PM)
at 30, 60 and 90 cm depth after filling the tanks. The thermophilic
stage in the composting process started 15 days early (35-40"
day) in the treatment having 50% PS/MS + 50% dung inoculated
with isolate 8 as compared to composting without addition of
microbial isolates inoculated.
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Fig. 34: Variations in temperature during the composting process

There was no significant difference in the temperature during the
various stages of composting in the other treatments. Inoculation
of isolate 8 (Trichoderma) does not seems to have any effect
on nutrient content in fully matured compost (Table 27). The
atmospheric temperature during the whole incubation period (13

December, 2023 to 15 April, 2024) was very low therefore the
rise in the temperature during thermophilic stage was up to 41°C
but the difference between atmospheric temperature and heap
temperature was significantly higher.
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Table 27: Nutrient concentration of final compost under different feed stock with and without inoculation of Isolate 8

Nutrient concentration
Treatment (mg ko) (0%?) OM (%)
N P K

25% Paddy straw + 75% Dung + Isolate 8 4452 31.06 2142 2.65 5.93
50% Paddy straw + 50% Dung + Isolate 8 4312 37.74 2197 3.38 7.58
25% Millet straw + 75% Dung + Isolate 8 4788 37.74 3842 3.53 7.91
50% Millet straw + 50% Dung + Isolate 8 425.6 38.37 3677 4.85 10.88
25% Paddy straw + 75% Dung 4396 26.25 1712 3.38 7.58
50% Paddy straw + 50% Dung 4900 37.74 2374 412 9.23
25% Millet straw + 75% Dung 442 4 30.22 2637 3.24 7.25
50% Millet straw + 50% Dung 4676 35.03 2728 5.74 12.85

Plate 24: Field evaluation of promising microbial consortia

All India Network Programme on
(AINP-OF), Modipuram center
NRMAIIFSRS0L200405000294)

Organic
(Project

Farming
code:

Evaluation of organic, inorganic and integrated production
system

Crop management practices significantly affected the performance
of different cropping systems. Yield of finger millet and tomato was
recorded highest under state recommendation. However, yield of
lentil, okra, black gram and barley was recorded higher under
integrated crop management. Vegetable pea yield was highest

under 100% organic crop production. Irrespective of cropping
systems, highest system REY was found under 100% organic
management if 25% premium prices are provided over normal
prices. Among the different cropping system, highest REY (19.2
t/ha) was recorded under black gram-tomato-sunhemp green
manuring system followed by okra-vegetable pea-sesbania green
manuring system. Similarly, system net return (265655/ha) was
also recorded highest under black gram-tomato-sunhemp green
manuring system and 100% organic management.
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REY with premium prices
25000 = 100% organic = 50% organic + NF inputs
m 50% organic + 50% inorganic ® 25% organic + 25% inorganic + NF inputs
20000 = 100% inorganic = State recommendation
Z 15000
2
& 10000
e
“ | 1l L
0
18000 REY without premium prices
16000
14000
) 12000
S 10000
-
> 8000
& 6000
4000
2000
0
Sesame - lentil - cowpea  Finger millet - barley -  Okra - vegetable pea - Blackgram - tomato -
Sesbania sesbania sunhemp
Fig. 35: Performance of various cropping systems under different production systems
Evaluation of different varieties of major crops for organic for Pragati (17.1 t/ha) followed by Pant Rituraj (16.3 t/ha) and
farming Krishna (16.2 t/ha). Among the varieties of vegetable pea, highest
. - . od vyield was recorded for Vasundhara (6.2 t/ha) followed b
Performance of twelve different varieties each of brinjal and P 'y (6.2 Uha) y
Maxima (5.2 t/ha).

vegetable pea under organic production was evaluated since
2021. During the year, highest fruit yield of brinjal was recorded

o i =, TR 5 R et 3 goi o

Plate 25: Evaluation of different vegetable pea varieties under organic production system
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Fig. 36: Yield of different varieties of brinjal and vegetable pea under organic farming

Geo-referenced characterization of organic/SPNF farmers

A survey was conducted among 32 organic growers in Meerut
district for geo-referenced characterization. The results indicated
that average land holding of organic growers were 0.49 ha
and around 5.6% and 40.9% yield gap was observed in wheat
and sugarcane between farmers field and on-station yields,

N

respectively, under organic farming. The FYM, vermicompost,
mustard oilcake and PROM were used as organic nutrient sources,
while herbal preparations and neem oil were reported to be used
for pest and disease management. Lower productivity during
initial years, labour intensiveness, lack of marketing facilities and
lack of premium price for organic produce were identified as major
constraints during the survey.

—
i

67



2l
(wle:
\ =/

Annual Report 2024

Rl

ICAR-Indian Institute of Farming Systems Research

Plate 26: Glimpses of Geo-reference survey of different organic growers

Evaluation of natural farming practices in different agro-
ecology

Natural farming practices were evaluated for maize + cowpea
— wheat +chick pea cropping system since 2022. The field trial
was conducted in RBD with five treatments viz., control (T1),
complete natural farming (T2), scientific organic package (Al-
NPOF package, T3), integrated crop management (ICM) with NF

pesticides (T4) and ICM with need based chemical pesticides
(T5). During 2023-24, the system productivity in terms of maize
equivalent yield (MEY) was recorded highest under integrated
crop management with need based chemical pesticides (8423
kg/ha) followed by AI-NPOF package (6926 kg/ha). The cost of
cultivation was reduced by 32.4% and 15.0% under complete
natural farming as compared to AINP-OF package and integrated
crop management, respectively.

B System cost of cultivation (Rs. ha)

System net return (F.s.'ha)

[ System gross return (Bosoha)

—a—System MEY (kg'ha)

8423
9000 8023 r 230000
1

2000 =
é‘ T000 r 200000 g
[=11] ol
£ 6000 é
: F 150000
g 5000 g
i z

4000
2 - 100000 5
2, 3000 E
a el

2000 - 50000

1000

0 0
Comntrol Complete NF AINP-OF 30% organic + 30% organic +
package 30% inorganic + 3 0% inorganic +
NF pesticides chemical
pesticides

Fig. 37: Productivity and profitability of maize+cowpea- wheat+chickpea system under natural farming

The analysis of surface soil samples for chemical and biological
properties indicated no significant differences in soil pH (7.58 —
7.78) and EC (0.45 - 0.53) between the treatments. There was a
slightincrease in percent organic carbon (0.39t0 0.45%), available
nitrogen (235 to 257 kg ha) and potassium (199 to 223 kg ha")

under completer Natural Farming. The soil microbial population
viz., bacteria, fungi, Rhizobium, free living nitrogen fixing bacteria,
Trichoderma and Actinomycetes were found to be significantly
higher under scientific organic farming (AI-NPOF) followed by
complete Natural Farming. The soil enzyme activity also recorded
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similar trend with no significant differences between scientific
organic farming (T3) and Natural farming (T2) in different enzyme
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activities viz. urease, dehydrogenase, alkaline phosphatase and
B- glucosidase activities.

z 8 7 Urease activity ) 30 Dehydrogenase activity
r = 25 4
=31 = 20 -
(-1 1]
10 = Afler Maize || S =15 1 = Afier Maize
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Fig. 38: Soil enzymes activity under different treatments after harvest of maize and wheat

Plate 27: Field view of Natural Farming experiment at research farm of ICAR-IIFSR

Development of pest and disease management package for
important vegetables under organic production system (Project
Code: NRMAIIFSRSIL202305000304)

The project aims to develop comprehensive pest and disease
management packages for the organic cultivation of key
vegetables viz. chilli, muskmelon, cucumber, fenugreek, okra,
and cowpea in Western Plain Zone of Uttar Pradesh. The above
vegetables were evaluated for organic, integrated and inorganic
pest and disease management practices under three cropping

systems viz., chilli-fenugreek, muskmelon-okra—fenugreek,
cucumber—vegetable cowpea-fenugreek. Integrated pest and
disease management systems recorded the highest fruit yield of
okra at 12,993 kg/ha, which was statistically at par with the yield
under organic pest and disease management system (12,955
kg/ha). In contrast, inorganic production systems resulted in the
lowest fruit yield among all treatments. Notably, the okra variety
used (Rukmini-711, RK Seeds) exhibited resistance to all major
biotic stresses, and as a result, no significant pest or disease
incidence was observed on okra crop (Fig. 39).
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Fig. 39: Yield of Okra under various pest and disease management systems

Yield performance of vegetable cowpea

The highest fresh pod yield of vegetable cowpea was observed it was statistically at par with the yields obtained from integrated
under the organic pest and disease management system, though and inorganic management systems (Fig. 40).
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Fig. 40: Yield performance of vegetable cowpea under various pest and disease management systems

Pest and Disease incidence in vegetable cowpea

Fruit rot and yellow mosaic were identified as the major diseases,  system exhibited the highest incidence of all recorded pests and
while the red hairy caterpillar emerged as the predominant insect-  diseases, the differences were not statistically significant when
pest affecting vegetable cowpea. Although the organic cropping compared to other management systems.
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Fig. 41: Fruit rot incidence in vegetable cowpea
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Fig. 42: Incidence of Red hairy Caterpillar in cowpea
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Yield performance of chilli

The highest fruit yield of chilli was recorded under the organic pest and disease management system, followed by the integrated system.
The inorganic pest and disease management system was found to be inferior compared to all other management practices (Fig. 44).

Fig. 43: Incidence of yellow mosaic disease in cowpea
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Fig. 44: Yield performance of chilli under different pest and diseases management systems
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Pest and Disease incidence in chilli

Choaneophora blight emerged as the major biotic stress affecting
chilli. The highest incidence of the disease was observed under
the organic treatment, followed by the inorganic and integrated

ICAR-Indian Institute of Farming Systems Research

India) demonstrated resistance or tolerance to other major biotic
stresses, which contributed to its superior performance under
organic conditions.

pest and disease management systems. The Preeti variety (BASF

= e

Plate 28: Field view of experiment on pest and disease management in vegetables

Integration of concentrated manure for organic nutrient
management in different cropping systems (Project Code:
NRMAIIFSRSIL202305000303)

An incubation study cum pot experiment was initiated during Rabi
2023-24 with different concentrated manures [mustard oil cake
(MoC), neem oil cake (NC), castor oil cake (CC), linseed oil cake
(LC), mahua oil cake (MaC)] to study the nutrient release pattern
and growth of wheat under pot experiment. The study indicated that
growth and yield parameters of wheat were affected significantly

with the application of different concentrated manures. Highest
plant height (75.8 cm), number of tillers/meter row length (5.7)
was found with application of 33% of recommended dose of
nitrogen (RDN) through mustard oil cake. No. of grains/spike
and biomass/pot were highest with the application of 100% RDN
through mustard oil cake followed by 50% RDN through FYM +
50% RDN through mustard oil cake. Application of linseed and
mahua oil cake have negative effect on wheat growth.

e Grraing spike

mmmm Biotnass (g/pot)  =———Spile length (cm)  s—Spike weight (g)
16

Spike length and spike weight

L= -]

Fig. 45: Yield attributes of wheat under pot experiment.
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Plate 29: Performance of wheat under different treatment under pot experiment.

The impact of different treatments on soil microbial population
revealed that bacterial population was found higher under
concentrated manure application over bulky organic manure
application. Among the different oilcakes, higher bacterial
population was found under mustard and neem cake applied
treatments and least under linseed cake application. Lower bacterial
population was found under 100% linseed oil cake application

whereas highest bacterial population was recorded under 100%
mustard oil cake applied pots. The highest bacterial population was
observed mostly between 4-7 days of incubation which may be
due to the growth and multiplication of bacterial population with the
already available nitrogen in concentrated as well as bulky organic
manures.
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Fig. 46: Bacterial population as influenced by different treatments under pot experiment.

All India Network Programme on Organic Farming (National)
(Project code: NRMAIIFSRCOL 202104000265)

Characterization of organic and natural farming inputs

Atotal of 681 organic farmers in 15 states and 193 natural farming
farmers in 9 states were characterized with geo-tagging. Yield gaps
between farmers practice of organic/natural farming and scientific

organic farming packages were found to be 4.9% (basmati rice)
to 76.5% (black pepper) in organic farming and 12.5% (lentil &
soybean) to 73.3% (black pepper) in natural farming due to lack
of adoption of scientifically developed organic farming packages.
Mean cost of manuring was found to be higher under organic
farming (X 21,038/ha) compared to natural farming while the
cost of weeding and pest management were higher under natural
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farming (X 4187/ha and T 14,111/ha respectively) compared to
organic farming. Cow/buffalo rearing was found to be higher (5-6
animals/household) under natural farming compared to organic
farming (3-4 animals/household). Bio-chemical characterization
and molecular identification of microbial population of indigenous
organic inputs were made for 9 inputs namely 9 (Beejamrit,
Jeevamrit, Ghanjeevamrit, Brahmastra, Agniastra, Neemastra,
Vermi wash, compost tea and verimicompost). Organic carbon,
total phenolics, alkaloids, flavonoids, gibberellins and tanins
estimated from Brahmastra and Neemastra with native and cross
breed cow urines indicate significantly higher organic carbon, total
alkaloids and tannins in brahmastra and neemastra prepared with
native cow urine while total flavonoids was higher in neemastra
prepared with native cow urine. Further confirmatory analysis
with different native breeds are in progress. Documentation and
validation of Organic ITKs were made for 5 nutrient and pest
management practices in fenugreek, maize, cotton, vegetables;
cabbage, okra and cucurbits.

Development of scientific packages for organic and natural
farming practices

Evaluated 351 existing varieties of 20 crops and identified 90
varieties for 20 cropping systems covering Traditional, HYV
and Specialty purpose. Key characters for selection of varieties
for different crops identified with stake holder’s consultation
as per recommendation of previous Annual Group meeting.
Insect management practices for 13 crops (Soybean, toria,
coriander, fennel, cabbage, maize, large cardamom, ginger,
cotton, okra, brinjal, tomato and chilli) in 4 states and Disease
management practices for 9 crops (coriander, fennel, maize, large
cardamom, ginger, okra, brinjal, tomato and chilli) in 3 states
developed. Package of Practices for 4 cropping systems namely
soybean-French bean (Chhattisgarh), pigeonpea + green gram
intercropping (Karnataka), rice-brinjal (Maharashtra) and tomato-
fingermillet-green manure (Tamil Nadu) were developed and
shared with state/central agencies. Net returns of crops evaluated
under organic farming indicated significantly higher values with
vegetables followed by tuber crops, pulses and oilseeds. Lower
net returns were observed in cereals under organic farming.
Evaluated 8 cropping systems under natural farming at 20
locations in 16 States. Significantly lower cost of cultivation
(paid out costs) was observed under natural farming compared
to organic and integrated crop management in all the 8 cropping
systems. Package of practices developed for natural farming for
groundnut + sesame - fennel + cabbage (Gujarat and Rajasthan),
soybean + maize-wheat + mustard (Chhattisgarh and Madhya
Pradesh) cropping systems in consultation with stakeholders
and shared with DA&FW for pre-kharif 2024 discussion. Draft
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PoPs developed for Cassava, okra, amaranthus, cucumber, chilli,
vegetable cowpea and bitter gourd for Kerala in consultation
with stakeholder and are under finalization. Farmer participatory
validation of organic and natural farming have been made in 5
cropping systems in 5 States involving 59 farmers. Groundnut,
vegetable pea + coriander, fodder sorghum and cassava recorded
higher yield under natural farming package compared to farmers
practice.

Organic farming systems assessment

Atotal of 8 IOFS models for 7 states are established. Development
of 3 I0FS models for Uttarakhand, Uttar Pradesh and Punjab are
in progress. Higher net income of Rs 1.85 lakhs /acre (Sikkim)
was recorded in IOFS model comprising cropping systems +
dairy + poultry + fishery + pest repellant plants + recycling
unit during 2023-24. On an average 88 % of inputs required for
manuring and pest and disease management were made with in
the IOFS model. One acre Integrated Organic Farming Systems
(IOFS) model developed for Tamil Nadu has been established in
14 KVKs of the state during 2022-23 and 2023-24 for capacity
building of farmers with funding of Rs 35 lakhs from Tamil Nadu
state government (X 2.5 lakhs per KVK). Based on the pre-kharif
discussion, area share and cost components of IOFS models
shared with DA&FW for including the IOFS in the Project Proposals
from States for promotion of organic farming by states.

Capacity building including policy support to central and state
agencies

Implemented the model value chain development by collaborating
with existing FPOs covering 13 villages in 5 districts of 5 States
by involving 275 farmers. Major commodities covered are spices
(turmeric, ginger), vegetables (broccoli, cabbage, cauliflower,
pea, carrot, brinjal), cereals (basmati rice, rice, wheat, maize)
and legumes (chickpea). A total of 15 technologies were shared
with states such as Rajasthan, Kerala, Tamil Nadu and Sikkim as
per demand for promoting technologies through KVKs, PKVY and
RKVY. A total of 52 trainings in 12 States were organized covering
various aspects of organic and natural farming in which 2187
participants benefitted. Three Participatory Guarantee Groups
were created by Centres through CFA (Certified Farm Advisor) on
organic farming candidates.

Development of Integrated Organic Farming System (IOFS)
model for Uttar Pradesh, Uttarakhand and Punjab (Project
code: NRMAIIFSRCIL202310000307)

Demand for organically produced products are increasing in Uttar
Pradesh, Uttarakhand and Punjab and technologies to reduce
the external inputs and ensure timely availability of quality inputs
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are required for stakeholders in these states. The project aims
to develop integrated organic farming system models for Uttar
Pradesh, Uttarakhand and Punjab. The details of the IOFS models

Table 28: Location and components of IOFS models

)

HIPIH
ICAR

Annual Report 2024

being developed are given in Table 28. State-wise progress is
described below.

SI. No | ACZ NARP Location Area (ha) Components
1. | Upper Gangetic | Western Plain zone | Modipuram (UP) 1.0 Food system + fodder system + Fruit Garden +
Plains (UP-1) Kitchen Garden + livestock cum bio-input unit
including dairy and pest repellent plants + boundary
plantation

2. | Upper Gangetic | Bhabar and Tarai| Pantnagar (UK) 0.40 | Food system + fodder system + dairy + fish+ pest

Plains zone (UK-2) repellent plants
3 Trans Gangetic | Central Plain zone Ludhiana (PB) 0.40 |Food system + fodder system + dairy + pest

plains (PB-3) repellent plants
Uttar Pradesh cowpea and maize + cowpea during kharif 2024 recorded yield

One hectare integrated organic farming system model comprising
of 5 modules such as food system (0.40 ha), fodder system (0.15
ha), fruit garden (0.26 ha), kitchen garden (0.06 ha) and livestock
cum bio-input unit (including dairy; 1 cow and 1 buffalo and pest
repellent plants) (0.13 ha) with lemon as boundary plantation was
established. Performance of different modules during kharif 2024
are given below.

Food system: Food system comprised of 5 cropping systems
namely rice (coarse grain)-chickpea-sesbania (0.06 ha), basmati
rice-mustard-greengram (0.06 ha), basmati rice-wheat-sesbania
(0.06 ha), maize (grain)-wheat-greengram (0.06 ha) and
sugarcane-ratoon-wheat (0.16 ha). Grain yield of 181, 142,113
and 390 kg were recorded during kharif 2024 in rice (coarse
grain), basmati rice in 2 systems and maize in the cropping
systems. These systems also produced 362 kg of residues which
was recycled in to the system. Per ha yield of these crops were
3.01, 2.3, 1.88 and 6.50 t/ha under organic farming which is
found to be comparable with that of conventional yield level in
farmer’s field.

Fodder system: Fodder system comprised of 3 cropping systems
namely sorghum + cowpea -oat (0.05 ha), maize + cowpea
-berseem (0.05 ha) and perennial fodder (bajra napier hybrid)
(0.05 ha). Besides these systems, bajra napier hybrid fodder was
grown in all the bunds of fruit and kitchen garden. Sorghum +

of 4700 kg from 0.05 ha (94 t/ha) and 4900 kg in 0.05 ha (98
t/ha) respectively. Yield level obtained during kharif 2024 was
significantly higher than the kharif 2023.

Fruit garden: Fruit Garden intercropped with vegetables were
established in 2600 m2. Mango (10 numbers), Peach (12
numbers), Pear (12 numbers), Guava (35 numbers), Litchi (6
numbers) and Pomegranate (5 numbers) were planted during the
year.

Livestock cum bio-input unit (includes dairy and pest-repellent
plants): One cow and one buffalo were integrated. Cow (Gir) gave
a milk yield of 614 litres during the period of 26 September to 31
December 2024 under organic management with a gross return
of Rs 24,560/. Buffalo (Murrah) gave a milk yield of 1964 litres
during the period of 20 April to 31 December 2024 under organic
management with a gross return of Rs 1,27,644/-. Month-wise milk
production and gross income obtained from livestock component
is given in Fig. 47 Analysis of cost purchased inputs indicated
that 65 % (Fig) was towards Chickpea peels (27 %), mustard
cake (20%) and wheat bran (20 %) and rest is for medicine, salt,
calcium, concentrate, cotton seed cake and others. Since, wheat,
mustard and chickpea is grown within the system, these materials
required for livestock can also be produced with in the farm using
mini feed mills. Cow & buffalo dung and urine produced from
the unit were utilized for preparing the vermicompost and natural
farming concoctions and used in the IOFS mode.
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Month-wise total milk production (1) in IOFS ( 1 cow (26 September 2024
onwards) and 1 buffalo (20 April 2024 onwards)
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Fig. 47: Month-wise total milk production (I) in IOFS
Month-wise gross income (Rs) in IOFS ( 1 cow (26 September 2024 onwards)
and 1 buffalo(20 April 2024 onwards)
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Fig. 48: Month-wise gross income in IOFS
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Fig. 49: Percentage share of outside purchase cost for inputs
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Uttarakhand

One acre integrated organic farming system model comprising
3 modules such as food and fodder system (0.31 ha), livestock
(0.06 ha), and fish (0.03 ha) is being established for evaluation.
Winter vegetables such as onion, Knotted Cabbage, Capsicum,
Purple cabbage, Cabbage, Tomato, Cauli flower and chilli and

Table 29: Yield of different crops under I0FS (Uttarakhand)
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summer vegetables such as Lady Finger, Tinda, Cucumber,
Ridged Gourd, Squash and Bitter Gourd were also grown. The
performance of different modules is given in Table 29. The food
system recorded a net income of ¥ 83,738 with a B:C ratio of 3.2
(Table 30).

Crop Area | Yield (kg) | Sale Price Crop Area (m?) Yield (kg) Sale Price
(m?)  /kg) (Rs /kg)
Kharif Rabi
Rice (Type-3) 750 | 212 35.3 Wheat 750 300 28.0
(Sarbati)

Rice (Tilak Chandan) | 750 318 35.3 Black Wheat 750 216 28.0
I

Rice (PB-1509) 750 270 35.3 Ient_i\INm egar:;rlic 750 467 (Garlic) and 200

192 (black wheat) 28.5
Table 30: Economics of Food system under I0FS (Uttarakhand)

Crops Cost of cultivation (3) Net returns (%) B:C ratio

Rice (Type-3) 3567 3919 2.1

Rice (Tilak Chandan) 3567 7658 3N

Rice (PB-1509) 3567 5964 2.7

Wheat (Sarbati) 2607 5821 3.2

Black wheat 2607 3441 2.3

Sugarcane + lentil + garlic 4361 32756 8.5

Wheat 2607 2894 2.1

Winter vegetables 8230 16335 3

Summer vegetables 6180 4950 1.8

Total system 37293 83738 3.2

Punjab

One acre integrated organic farming system model comprising
3 modules such as food and fodder system (0.40 ha), livestock
(0.10 ha) is being established for evaluation. The performance
of different modules are given below. The food and livestock
system recorded a net income of ¥ 59,987 with a B: C ratio of
1.01. Greenhouse emission was lower in maize-gobhi sarson

Table 31: Performance of cropping systems under IOFS (Punjab)

followed by turmeric. Basmati rice-wheat system recorded
higher emissions. Significant improvement in bacteria, fungi,
and actinomycetes populations was observed in all the cropping
systems evaluated under the organic farming system (Table 31
to 33).

Cropping system Area (m?) Yield (kg) GHG emission (kg CO,)
Kharif Rabi Summer
Green gram-wheat-green gram 500 30 218 39 533
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Cropping system Area (m?) Yield (kg) GHG emission (kg CO,)
Kharif Rabi Summer
Maize — gobhi sarson 500 282 120 - 321
Basmati rice -wheat 1000 340 374 - 70.5
Maize — berseem (fodder) 1000 3344 9773 - 37.3
Sugarcane 500 3790 44.6
Turmeric 500 1150 - - 33.2
Table 32: Microbial population (CFU/g soil) under different cropping systems under IOFS (Punjab)

Bacteria (107) Fungi (10%) Actinomycetes (10¢)
Cropping systems Initial Afle;vs;:ond Initial Aﬂe;vscti:ond Initial Aﬂe;vs;:ond
Green gram-wheat-green gram 341 57.2 11.8 26.7 334 42.9
Maize- gobhi sarson 34.4 46.8 10.2 18.9 33.5 36.4
Basmati rice- wheat 32.7 45.5 10.8 19.4 33.8 40.8
Maize-berseem (fodder) 33.6 445 11.5 21.3 34.0 35.3
Sugarcane 34.7 50.6 11.0 19.6 335 38.4
Turmeric 31.8 47.5 10.8 18.5 32.9 40.4

Table 33: Economics of IOFS (Punjab)
Economics HPULE Total
Crops Dairy

Gross returns (%) 70843 48563 119406
Cost of cultivation/inputs () 27258 32161 59419
Net returns (%) 43585 16402 59987
B:C 1.60 0.51 1.01

Estimation and valuation of ecosystem services from organic
and natural farming systems in different agro-ecology (Project
code: NRMAIIFSRSIL202104000276)

The experiment was conducted under AINP-OF at eight locations
namely Modipuram, Ludhiana and Pantnagar in maize + cowpea
(fodder) - wheat + chickpea; Bajaura, Gangtok and Almora in
soybean + maize for grain -vegetable pea + green coriander and
Coimbatore and Dharwad in Cotton + green gram -rabi sorghum
+chickpea cropping systems to monitor soil health, estimate and
value the ecosystem services from organic and natural farming
systems. All the parameters were monitored under Control (CM, ),
Complete Natural farming package (CM,), AI-NPOF package
(CM,), Integrated Crop Management (50 % nutrient application
through organic manures and 50% nutrient application through
inorganic Sources) (CM,) and Integrated Crop Management (50
% nutrient application through organic manures and 50% nutrient

application through inorganic sources with application of need-
based pesticides for pest management) (CM,). In maize +
cowpea (fodder) - wheat + chickpea across the three locations
(Modipuram, Ludhiana and Pantnagar), on an average system
base provisioning (economic yield) ecosystem services recorded
73, 69 and 42 higher in CM,, CM, and CM,, respectively over
complete natural farming package (CM,). Similarly, regulating
ecosystem services soil organic carbon was 10% higher in CM,
over CM,, while CM, and CM, observed 2.3 and 6.1 % less SOC
than CM,. In other regulating services like available N (8.8%), P
(25.7%) and K (4.4%) was significantly (p<0.05) higher in CM,
as compared to the CM, package. In Cotton + green gram -rabi
sorghum + chickpea system, highest provisioning services
(cotton yield) was recorded in CM, (92%) followed by CM, (80%)
and CM, (53%) over CM, package at Coimbatore, while 15%
higher cotton yield was recorded in CM, at Dharwad over CM,.
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In, soybean + maize for grain -vegetable pea + green coriander
of two locations (Bajaura and Almora), CM, recorded the
significantly highest (43%, p<0.05) systems-based provisioning
services (economic yield) followed by CM, (34%) and CM, (28%).
Subsequently, the net value of provisioning services was also
recorded higher in CM, (48%)>CM, (35%)>CM, (26%). SOC
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as regulating ecosystem services indicator was highest under
AI-NPOF package (11%) over complete natural farming. Other
regulating ecosystem services viz. Avail N, P and K was highest
in integrated crop management (CM, to CM,), Avail N: 9 to 11%,
Avail. P: 10% and Avail K: 5% over CM, followed by Al-NPOF
Package at Bajaura centre.

Plate 30: Wheat + chickpea intercropping at Modipuram

The Economics of Ecosystems and Biodiversity: Agriculture
and Food initiative in Uttar Pradesh, India (Project code:
NRMAIIFSRS0L202110000282)

a. Predicts climate impacts on hydro-sedimentological
response and valuation using SWAT and GCM in India

This study analyses the water and sediment response (WSR) in
a sub-basin in Uttar Pradesh, India, using SWAT for two periods
(2000-2020 and 2020-2050). For the 2000-2020 period,
weather data from NASA POWER LaRC and storm runoff from
NASA GLDAS-2.2 were used for model validation, achieving
good performance (NSE 0.766, PBIAS +19.766, RSR 0.4832).
For future scenarios, three land use policies (BaU, optimistic,
pessimistic) were coupled with RCP 4.5 & 8.5 projections to create
six land use scenarios for 2030 and 2050. Results indicate that the
optimistic policy leads to higher WSR, with greater groundwater
contributions and percolation. The study also estimates WSR
and its monetary value for four districts (Meerut, Bulandshahr,
Aligarh, and Mirzapur). The findings emphasize the importance of

increasing organic farming and agroforestry to enhance water and
soil management in the region.

b.  Prioritizing catchment conservation using morphometry,
land use, soil characteristics, statistical analysis and
MCDM techniques

This study presents an integrated approach for prioritizing sub-
watersheds for conservation, utilizing morphometric, land use,
and soil data within a GIS-assisted framework. By employing
Principal Component Analysis for dimension reduction and
the CRITIC method for weighting, the research identifies key
morphometric parameters, such as drainage density, stream
frequency, and slope, and evaluates them comparatively,
addressing the ambiguity in their relative influence. The approach
is applied to 11 sub-watersheds in the Upper Ganga Basin, Uttar
Pradesh, revealing that approximately 69% (~21,636 sq. km) of
the drainage area falls under high (39.7%) and very high (29.44%)
priority classes for conservation interventions. The methodology
provides an effective, data-driven solution for identifying
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areas vulnerable to land degradation, especially in resource- highlights limitations related to data granularity and recommends
constrained contexts. While the study demonstrates the utility of ~ incorporating semi-distributed hydrologic models to improve
compounded prioritization for soil and water conservation, it also  precision, especially in high-priority regions.
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AICRP- IFS OFR, Modipuram Centre
NRMAIIFSRS0P202004000259)

(Project code:

OFR1: On-Farm evaluation of different management practices
in pre-dominant cropping systems

Under OFR 1, On farm crop response to balance plant nutrient
management in predominant cropping systems (Sugarcane-
Ratoon-Wheat and Rice-Wheat), the RDF and ICM practices both
in high and low productive block showed 3.8 to 18.0% higher rice
yield and an increase of 7.7% to 21.8% was recorded in wheat
yield in both the practices over the farmer’s practices. Significantly
highest B:C ratio was recorded in 75% OF + NF concoction
treatments (3.76 and 3.57) both in high and low productive blocks
due to lower cost of cultivation.

OFR2: Diversification and improvement of existing farming
systems under small and marginal household conditions

Under OFR 2, Diversification of existing farming systems under
marginal household conditions was carried out. In crop+ dairy
farming system, crop diversification and providing feed and
fodder supplements to livestock recorded an additional income
of T 40425/- and ¥ 37300/- in high and low productive blocks
households, respectively. In crop+ dairy+ horticulture farming
system, crop diversification, high yielding vegetable seeds, fruit
plant saplings and providing feed and fodder supplements to
livestock recorded an additionalincome of% 50400/-and3 45550/-
in high and low productive blocks households, respectively. The
comparative analysis of different farming treatments across high

Table 34: Economics of rice-wheat system under demonstration

ICAR-Indian Institute of Farming Systems Research

(Rohta) and low (Daurala) productivity blocks reveals significant
variations in cost efficiency, profitability, and overall economic
returns. Among all the treatments, the 75% Organic + Natural
farming concoction stands out with the highest Benefit-Cost
Ratio (B:C R) of 3.76 in Rohta and 3.57 in Daurala, indicating
that it offers the best return per rupee spent, despite having
relatively moderate net returns (133,895 in Rohta and 118,919
in Daurala) and lower cultivation costs (348,560 and 46,360
respectively). The ICM (Integrated Crop Management) system,
while producing the highest net returns (161,667 in Rohta and
%149,372 in Daurala), has the lowest B:C ratio (2.38 and 2.30),
mainly due to its higher cost of cultivation, making it less efficient
from an investment standpoint. In contrast, Natural farming and
Organic farming were cost-effective (having the lowest cultivation
costs among all systems) and maintain respectable B:C ratios
above 3, showcasing their viability for resource-limited farmers.
RDF (Recommended Dose of Fertilizers) offered a good balance
with relatively high net returns and a solid B:C ratio (3.11 in Rohta,
3.01 in Daurala), making it a reliable option for those aiming for
moderate input and output balance. Meanwhile, the traditional
farmer’s practice method, although still yielding a decent B:C
ratio (~2.94 average), has outperformed by the more modern
and strategic approaches in terms of both profit and efficiency.
Overall, the data suggest that while ICM provided maximum gross
returns, the 75% Organic + Natural farming approach offers the
most economically efficient and sustainable model, especially
valuable in diverse agro-ecological conditions like those of Rohta
and Daurala.

Treatments Cost of cultivation (Z/ha) Net returns (Z/ha) B:C ratio

Aonta | Dawdla | MM | Ronts | Dayala | Mean | HPB | LPB | Mean
Farmer’s Practice 64850 61560 63205 126273 118347 122310 2.95 2.92 2.94
RDF 66530 63250 64890 140131 127213 133672 3.11 3.01 3.06
ICM 67790 64910 66350 161667 149372 155519 2.38 2.30 2.34
Organic farming 54900 52380 53640 120366 111966 116166 3.19 3.14 3.17
Natural farming 47550 45810 46680 103715 94740 99227 3.18 3.07 313
75% Organic +
Natural farming 48560 46360 47460 133895 118919 126407 3.76 3.57 3.67
concoction

HPB- High Productivity Block; LPB- Low Productivity Block

The yield and productivity data across different cropping treatments
reveal distinct patterns of performance for Kharif (rice), Rabi
(wheat), and Summer (sugarcane) crops in both high (Rohta) and
low (Daurala) productivity blocks. Integrated Crop Management

(ICM) emerged as the most productive system overall, delivering
the highest system productivity of 19958 kg/ha in Rohta and
18712 kg/ha in Daurala (mean: 19335 kg/ha). This superior
output is supported by its consistently high grain yields across all
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three cropping seasons, particularly in wheat (6800/6450 kg/ha)
and sugarcane (8400/8000 kg/ha). RDF (Recommended Dose of
Fertilizers) also performed well, especially in wheat (6550/6350
kg/ha) and recorded the second highest system productivity
(mean: 18753 kg/ha). The results suggested that optimized
chemical inputs can significantly enhance vyield stability and
overall output across different crop seasons.

Among the alternative approaches, 75% Organic + Natural
Farming concoction presents a strong case with notable yields
especially in rice (4650/4200 kg/ha) and sugarcane (7800/7350
kg/ha) leading to a mean system productivity of 17656 kg/ha,
surpassing that of farmer’s practice and organic farming. Organic
farming and Natural farming, while showing comparatively
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Plate 31: View of OFR 1 and OFR 2 demonstrations at farmers’ field

Ensuring food and nutritional security through integrated farming
systems in Western Plain Zone of Uttar Pradesh (Farmer FIRST-
2nd Phase) (Project code: NRMAIIFSRS0L201606000261)

The second phase of the project was initiated from April 2022
in six villages namely, Mubarikpur, Rukanpur, Tigai, Tabita, Dudhli
and Madkarimpur in Khatauli block of Muzaffarnagar district of
Uttar Pradesh. Enterprise specific technological interventions in
IFS approach continued in adopted villages namely, Rukanpur,
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lower crop vyields, particularly in wheat and rice, still maintained
reasonable system productivity levels (16671 kg/ha and 16283
kg/ha respectively), reflecting their sustainable nature with less
reliance on chemical inputs. The farmer’s practice, which is likely
the traditional method, ranked the lowest in system productivity
(mean: 16101 kg/ha), indicating a potential gap in efficiency
when compared to more modern or integrated approaches.
The data suggested that ICM is the most productive system,
while RDF and the 75% Organic + Natural Farming Concoction
provided a promising mix of yield and sustainability. For long-term
viability, however, organic and natural farming systems remain
attractive alternatives due to their relatively good outputs with
environmentally friendly practices.

Unnamed Road, Shahpur Jai
“ Lat 28.987587°
=1 Long 77.69762°

Mubarikpur, Dudhli, Tabeta, Madhkareempur, Tigai as well as
impact assessment and demonstrations in adopted villages of first
phase namely Bhaingi-Bhangela and Sathedi during the reporting
period of 2024-25.

Crop based technological Interventions
Improved variety and package of practice for cereal crops

Under cropping systems, specific interventions for crops like
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wheat and rice through integrated nutrient management coupled
with improved variety was evaluated at farmer’s field and results
were compared with the farmers practice which suggested
higher performance of technological interventions. Under wheat
crop 3 improved varieties viz. DBW-187, DBW-222 and DBW-
303 were evaluated keeping in mind the higher yield and lodging
tolerance of wheat varieties and other desirable characters.
All three improved varieties showed significant yield increases
over the farmer's variety (PBW-226). DBW-303 had the highest
percentage increase in yield (13.76%), while DBW-187 had the

ICAR-Indian Institute of Farming Systems Research

highest absolute yield (55.15 g/ha). DBW-187 gave the highest
net return (% 68,073.32/ha) and gross return, making it the most
profitable variety in this comparison. All three varieties showed
strong Benefit-Cost (B:C) ratios, indicating profitability. Improved
practices across all varieties resulted in better yields and higher
returns, reinforcing the value of using high-yielding varieties and
improved methods. DBW-187 stands out as the top performer
both in terms of agronomic output and economic benefit, making
it a strong recommendation for wider adoption.

Madkarimpur, Uttar Pradesh, India
Madkarimpur - Pipalhera Marg, Madkarimpur, Uttar Pradesh 251201, India

Lat 20.248732°
1 Long 77735183°
| 06/03/24 01:37 PM GMT +

Plate 33: Field day and wheat harvest for different varieties in adopted villages

Similarly, under rice crop, varieties namely PB-1847 and PB-1885
were demonstrated at 47 and 23 fields respectively. The results of

performance evaluation of rice varieties are presented in Table 35.

Table 35: Performance evaluation of rice varieties under demonstration

Variety No. of Yield (g/ha) Yield % Gross Cost of Net B:C
demonstration Improved | Farmer's diftelrl:nce/ Increase r(%t%:;s cu(l;i\/l:;i)on r(e?t;ll::)s ratio

Practice practice
PB-1847 47 35.45 31.89 3.56 11.15 | 81523.50 | 41980.00 | 39543.50 | 1.95
PB-1885 23 39.93 34.80 5.13 14.75 | 91846.67 | 45744.67 | 46102.00 | 2.02
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Tabita, Uttar Pradesh, India
60, Tabita, Uttar Pradesh 251201, India
Lat 20.241303°
Long 77.731002°
| 26/08/24 11:42 AM GMT +05:30

Plate 34: Rice variety PB-1847(left) and PB-1885 (Right) under demonstration

Improved variety and package of practice for oilseed crops and implemented during the reporting period at farmer’s field
(315 demonstrations covering 8 villages). Results obtained are

Under promotion of oilseed crops, improved mustard seed
P ' . presented in Table 36.

(RH 725) for higher yield and quality mustard oil were planned

Table 36: Performance of mustard under demonstration vis-a-vis farmers practice

Village No of Yield (g/ha) | Yield (g/ Yield % Gross Cost of Net BC
demonstrations | Improved | ha) Farmer | difference | increase | return/ha | cultivation/ | return/ | ratio
(315 nos.) Practice | Practice (T- /ha ha ha
(RH-725) |59 and local)

Bhangela 29 21.96 17.90 4.06 22.7 1120800.86 | 26529 94271 | 4.56
Tabita 44 22.09 18.01 4.08 22.7 [121518.75| 26249 95268 | 4.63
Madhkarimpur 34 22.11 18.111 4.00 221 |121606.62 | 26427 95179 | 4.61
Satehri 43 22.09 18.022 4.07 22.6 |[121498.84 | 26486 95012 | 4.59
Rukanpur 42 22.02 17.972 4.05 22.5 |121111.31| 26255 94855 | 4.62
Mubarikpur 35 22.11 18.111 4.00 221 |121606.62 | 26427 95179 | 4.61
Tigai 47 22.02 18.05 3.97 22.0 [121117.02| 26201 94915 | 4.63
Dudhli 4 22.20 18.214 3.98 21.8 | 122078.54 | 26394 95683 | 4.63
Avg. 22.08 18.05 4.03 22.3 [121417.32| 26371 95045 | 4.61

’\‘ [ 6Ps Map Camera

Mubarikpur, Uttar Pradesh,

Plate 35: Oilseed crops mustard (RH-725) and Gobhi Saron (GSC-7) under demonstration
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Promotion of intercropping in sugarcane with pulses and oilseeds

Predominant cropping systems of western Uttar Pradesh being
sugarcane-ratoon-wheat and more than 80% of the farmers
are having sugarcane based cropping system, diversification
of sugarcane crops/cropping systems through intercropping
in lean growth period of sugarcane after sowing in summer
season was demonstrated with use of intercrops such as black
gram, green gram etc which not only resulted in improvement
in system vyield but also ensured availability of pulses for

ICAR-Indian Institute of Farming Systems Research

the households contributing towards family nutrition. Under
sugarcane + blackgram, prevailing sugarcane variety C0-0238
was intercropped with PU-31 (Black gram) at 70 households.
Similarly, under sugarcane + greengram, prevailing sugarcane
variety C0-0238 was intercropped with Virat GS-6 (Green gram)
at 68 households. Further, Gobhi sarson (GSC-7) was evaluated
and demonstrated as intercrop in Rabi season in standing crop
of sugarcane for fodder as well as oil purpose also. Results are
presented in Table 37.

Table 37: Performance evaluation of intercropping in sugarcane with pulses

Interventions | Noof | S.cane | Intercrop | SEY | S.cane | Yield % Gross Cost of Net B:C
demon- | vyield yield (q/ha) | yield | diff. (g/ | increase | return/ha | cultivation | return/ha | ratio
strations | (g/ha) (q/ha) as sole | ha) /ha

crop
(9/ha)

S.cane (CO- 70 912.35 | 80.24 |980.31 | 925.20 | 55.11 5.9 362716 | 128437 | 234278 | 2.83

0238) +

Black gram

(PU-31)

S. cane 68 910.8 45 975.7 | 9152 | 60.5 6.6 361015 | 127490 | 233524 | 2.8

(CO-0238)+

Green gram

(Virat GS-6)

S. cane 84 920.14 | 480.72 - - - - - - - -

(C0-0238)+

Gobhi Sarson

(GSC-7)

Interventions undertaken under horticultural module

Under horticultural module, nutritional kitchen gardening kit
containing bitter gourd, bottle gourd, okra, radish, carrot, spinach,
coriander, chilli, brinjal and seasonal cucurbits were included as

technological intervention for enhancing household nutritional
security through diverse nutritionally rich vegetables and green
leafy vegetables which can be grown at the backyard in small
areas. Details of no. of households in different villages is presented
in Table 38.

Table 38: No. of demonstrations pertaining to nutritional kitchen gardening for family nutrition

Village No of Households
Mubarikpur 38
Rukanpur 58
Tigai 42
Madkareempur 46
Dudhli 35
Tabeta 54
Sathedi 30
Bhaingi-Bhangela 25
Total 328

86



ICAR-Indian Institute of Farming Systems Research

Nutritional kitchen gardening kit with seasonal vegetables were
provided to households which could save around 3200-4300
through vegetables besides it also contributed towards household

)

P
ICAR
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food diversity in enhancing family nutrition. Further, nutrient
management and plant protection measures for already planted
fruit plants were carried out during reported period.

Plate 36: Distribution of vegetable kits for nutritional kitchen gardening and field

Round the year fodder management for livestock

One of the major constraints being lack of quality fodder and
required quantity throughout the year for livestock which is
important part of mixed farming systems of western plain zones
of Uttar Pradesh, Technological interventions were carried out
for making round the year availability of green fodder and reduce
the dependency of farmers towards using sugarcane top, which

is devoid of quality nutrition for livestock, in the absence of
green fodder. Under this intervention demonstration of improved
practices through fodder maize (African tall), Sorghum (CSV-32),
Oat (BL-10 and HJ-8) Berseem (BL-42), Gobhi sarson (GSC-7)
and Napier Bajra Hybrid (CO-5) (Table 39). This ensured round
the year availability of green fodder for their livestock ensuring
enhanced milk yield.

Maize

Sorghum
Oat

Berseem

Gobhi sarson

Gobhi sarson
Intercrop

Hybrid Napier
*S- denotes sowing month

Fig. 52: Yearly calendar of availability of green fodder after introduction of improved fodder varieties

Table 39. Performance of fodder crops

Fodder crop Variety No of demonstration Yield (g/ha)
Maize Africal tall 80 469.57
Sorghum CSv32 139 444.9
Oat 0L10, HJ8 76 459.55
Berseem BL42 121 640.18
Gobhi sarson GSC7 84 480.25
Napier Bajra Hybrid C05 37 965.25
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Plate 37: Different fodder crops under demonstration for round the year fodder availability

Animal health management through balanced nutrition, vitamin deworming kit for better upkeep of animal health resulted in higher
mineral supplement, calcium mixture, salt bricks besides  milk yield (Table 40).

Table 40: Impact of improved fodder and animal health management through supplementation of mineral mixture, calcium etc. on
milk yield

Animal No. of adopters Milk yield. I/animal/day (FP) Milk yield. I/animal/day (IP) Improvement (%)
Cow 85 6.80 7.90 16.17
Buffalo 176 7.25 8.50 17.24
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Plate 38: Animal health management through different practices

Backyard Poultry for landless farmers

Kadaknath and Chabra which are best fit for backyard poultry and  birds are also resistant to many diseases. 56 farm households
can be reared round the year procured from CPDO, Chandigarh  with 20 birds each (10% male) given for enhancing livelihood.
were provided as livelihood source for landless farmers. These

Tingai, Uttar Pradesh, India
bazpur Tingal, Mubarikpur, Uttar

Plate 39: Integration of backyard poultry for livelihood enhancement of landless farmers

Intervention in Fisheries (Development of fish based IFS model)

A fish-based IFS model (0.5 ha) was developed with integration integrated for family nutrition through seasonal vegetables. During
of Papaya (200 plants) and vegetables on pond dyke as well as  first year 500 kg fish was harvested from fish pond along with
Poultry birds (250 no’s). Further outer dyke of pond was used  production of 1000 kg papaya from dyke.

for Hybrid Bajra napier for their livestock. Kitchen Gardening was

Plate 40: Initiation of fisheries component
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Plate 42: Established fish-based IFS and visit to model site by QRT team

Agro-advisory Services for Farmers

Under this project anticipated weather based agroadvisory have
been disseminated to the registered farmers under the project. The
Agroadvisory was based on the forecasted weather mainly rainfall
intensity and number of rainy days. The weather information

Secondary agriculture and value addition of farm produce

Under the programme training and capacity building were regularly
conducted imparting value addition training such as turmeric
powder, jaggery blocks, pickles, holi colours, dyeing of clothes
using natural extracts etc in their leisure time for making them self-
reliant especially targeting farm women. Farmers self-help group
members also provided handholding support during the reporting
period. The SHG members were facilitated for their participation

was amalgamated with the various improved technologies of
the integrated farming systems with the objective to reduce the
aberrant weather risk and also to curtail the cost of cultivation
such as though upholding the irrigation, agrochemicals spray etc.

in agricultural exhibitions and for demonstration and promotion
of their value added products. On campus training programme
on “Technology demonstration of agro-processing tools and
equipments for drudgery reduction” under Farmer FIRST project
with the linkage of ABI to women SHG’s and an ABI incubatee
on 18th October 2024. Total no of participants were 16, women
participants were15 and ABI incubate was 01.
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Plate 45: Demonstration of Solar Cabinet Dyer

Characterization of existing farming systems of Uttarakhand
(Project code: NRMAIIFSRSIL 201810000263)

The study area encompasses the existing farming systems of high
hills of Uttarakhand. A survey was conducted to characterize the
existing farming systems, income pattern (farm and off farm),
mechanization and income level, constraints and technological
solutions identified in existing farming systems of high hills of
Uttarakhand. The total sample comprises a random sample of 60

ATty
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households i.e. (1 District x 2 block/district x 6 villages/block
x 10 households) using a stratified sampling frame. Musethi,
Kaproli and Gangau villages of Thailisain block (high productive),
located at 29°98'57 N to 30°14.77' N and 79°02'26 E to 79°03.31E
whereas Sarna, Marora and Bidoli villages of Pabo block (Low
productive), located at 30°12.96' N to 30°14.78' N and 78°84.55'E
to 78°89.54' E of Pauri Garhwal district was surveyed. The area
is characterized by the average altitudes ranging from 1569 to
1933 m amsl. Both the quantitative and qualitative data were used
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in the study. Data was collected by personal interview method
using pre-tested structured questionnaire through face to face

ICAR-Indian Institute of Farming Systems Research

interaction with the men and women farmers. Socio-economic
status of the farmers of the study area was as follow.

Table 41: Socio Economic status of farmers in existing farming systems

Variables Farm households

Blocks Thailisain Pabo
Operational Landholding (ha) 0.35 0.09
Leased in (ha) 0.002 0.01
Total (ha) 0.35 0.10
Uncultivated Landholding (ha) 0.18 0.17
Farm Fragments (nos.) 9.26 5.4

Off Farm Enterprises (%) 96 93

Family Size (nos.) 6.4 4.2

FFHD’s (%) 20 10

*FFD’s = Female Headed Households

Table 41 reveals that in Thailisain block (high productive) of Pauri
Garhwal District, mean operational landholding was found to be
0.35 ha farm household?, whereas mean leased in land was
found to be 0.002 ha farm household-'. The total landholding was
noticed to be 0.35 ha farm household-". However, 0.18 ha area
was found to uncultivated. The mean farm fragments were 9.26.
The farm households are having 96 per cent off farm enterprises.
Around 20% farm households are female headed. Similarly,
in Pabo block (low productive) of Pauri Garhwal District, mean
operational landholding was found to be 0.09 ha whereas mean

leased in land was found to be 0.01 ha farm household-'. The total
landholding was noticed to be 0.10 ha farm household'. However,
0.17 ha area was found to uncultivated. The mean farm fragments
were 9.4. The farm households are having 93 per cent off farm
enterprises. Around 10% farm households are female headed.
The uncultivated area is being used for grass collection purpose
in order to feed their milch animals in both the blocks. Crop +
Horticulture+ Livestock was found to be the dominant farming
system in High hills of Uttarakhand followed by Crop + Livestock
farming system (Fig 53).

m Crop
O Crop +Livestock
O Crop +H orticul fure+Livestock

O Crop+Livestock+Fishenes

Fig. 53: Characterization of farming system of High Hills

Cropping pattern in existing farming systems

CS: Crops (Fingermillets+ black soyabean+ pulse+
hofsegram+ amranthus- fallow barnyard millet+ spring rice-
wheat+ barley + mustard) — 90 % Two-year crop rotation (Sari
system).

CS: Vegetables (frenchbeans/amaranthus/raddish/pea/potato/
onizon/garlic/ginger/turmeric/chilly/capsicum)- 24%
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CS : Horticulture (Apple/kiwi+ pulse/vegetable intercropping) 6% one-year crop rotation.
3

Plate 47: (a) Beekeeping, (b) Goatary production and (c) Feed and fodder management for livestock

250000 -
200000 -
150000 -

= 100000

30000 + 21571

0 4
Crops

= Pauri Garhwwal
195252
11918
Livestock Off Farm
Enterprises

Fig. 54: Income pattern in existing farming systems

The economy of hill farming systems is mainly dependent on crops and (5.2%) from livestock to total income was found in
the off farm income earned by out-migrated male members of  Pauri Garhwal District.
the families (85.35%). Meager farm income share (9.43%) from
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Fig. 55: Mechanization level in existing farming systems

The less availability of machineries due to terrain farming system
showed that the mechanization level is very low in high hills of
Uttarakhand. However, around 10-13% per cent farmers found to
be using power tillers for land preparation purpose. Majority of the
farmers (80-87%) are still using indigenous plough along with bull
energy for the land preparation. Likewise, 16% of farmers are using
chaff cutters in Thailisain block. However, 10% farmers of Pabo
block are using polyhouse, 10 % farmers are using sprayers of

Thailisain block. Brushcutter and geotanks are also being used by
6% of farmers belong to Thailisain and Pabo block respectively. The
highest mandays in terms of human labour and bullock labour was
found in Fingermillets + black soyabean+ naurangi+ horsegram-+
amranthus production system for Pabo block (310 and 8.4 man
days/ha respectively) whereas the highest mechanical labour was
found in apple + pea production system for Thailisain block (7.8
man days/ha).

Table 42: Productivity of major components of Farming Systems of Uttarakhand

Components Mean productivity (kg/hq,l/animal/annum, eggs/ Net returns (3/ha, I /animal/annum, 3/
annum, kg/animal/annum) flock/annum)
Thailisain Pabo Thailisain Pabo
Crops/cropping system
Finger millet 1340 1492 27945 34245
Barnyard millet 1699 1179 38694 24063
Barely 1069 1230 12737 11200
Spring rice 1909 1182 39452 16098
Black soyabean 841 o971 71384 42043
White soyabean 930 556 39528 10131
Horsegram 703 536 59181 26177
Wheat 1154 1185 9262 3235
Maize (Fodder) 14947 12954 44843 36871
Mustard 558 553 8453 7707
Blackgram 507 752 18888 49576
Ricebean - 523 - 10438
Naurangi 788 639 45045 25887
Rajma 1103 1115 79293 73599
Pea 3612 4982 87211 111626
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Components Mean productivity (kg/hq,l/animal/annum, eggs/ Net returns (3/ha, ¥ /animal/annum, %/
annum, kg/animal/annum) flock/annum)
Thailisain Pabo Thailisain Pabo
Potato 7722 - 100269 -
Frenchbeans 4235 5138 75585 104752
Ginger 5979 7189 309566 282589
Amaranth 1271 1432 38208 32585
Apple 4521 3986 150172 149023
Pear 3321 3404 104761 110824
Apple + Pea - 18392 - 308351
Apple+soybean - 12113 - 180982
Chilly 3930 1494
Garlic 6278 4137 443298 227845
Onion 5231 3587 93987 26556
Turmeric 7972 5646 391280 223486
Cucumber 26905 324020
Capsicum 56231 42850 1092900 570258
Fish - 4133 - 278585
Poultry 720 - 2785 -
Goatary 34.4 38.3 8425 17000
Cow 525 649 10287 11976
Buffalo 624 - 18266 -

The mean productivity of all the field crops were low (40-60%
lower than national average). Lower crop productivity also affects
the net returns (lowest in case of wheat). Mean productivity of
milk was 605 litres/annum which is (50-60% lower than national
average). There is a scope for enhancing the net returns by
increasing the productivity of local pulses, millets and maize
in hilly regions by using suitable high yielding varieties and
improved agronomic package and practices. These crops are
also helpful in increasing the soil health and soil structure leads

to decrease in soil erosion. There is a huge scope in protected
cultivation of horticultural crops like capsicum and cucumber,
whereas turmeric, ginger and garlic crops could realize ~ 3-4
lakhs ha' annum by the farmers of high-hills in open cultivation.
System equivalent yield of pea and soyabean was found higher
in apple+pea intercropping and apple+soyabean intercropping
as compared to sole apple cultivation. Fishery is also found to be
another remunerative enterprise in high hills of Uttarakhand.

Table 43: Labour use pattern in existing farming systems of Pauri Garhwal District

Crops/cropping system Labour Use (Man-days/ha)
Mechanical Human Bullock
Thailisain Pabo Thailisain Pabo Thailisain Paho
Fingermillets+ black soyabean+ 3.25 2.6 295 310 7.2 8.4
naurangi+ horsegram+ amranthus
Spring rice+ barnyard millet 2.80 2.3 250 265 6.4 7.0
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Crops/cropping system Labour Use (Man-days/ha)
Mechanical Human Bullock
Thailisain Paho Thailisain Pabo Thailisain Paho

Wheat+ mustard+ barely 2.4 1.8 185 190 4.8 5.2
Apple+ soyabean 7.2 6.4 162 164 - -
Apple+ pea 7.8 7.2 184 192 - -

Cropping System Vegetable waste (0.720,/yg, Odcske(0.10 O./yr) S e —

Crop [millet based}=685% Whest straw[0.5 Qfyy Peddy straw (0.5 0fyr) stary/Fiseries=g

Vegetoble based =32% Millet strewe [0LA0 Ofyr], Barley grsin (025 0y} | a%

Fruit based = 105

A

Millzt grain  [0.50 Ofyr), pulses (0U0E O./yr)
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Fig. 56: Resource Map of Pauri Garhwal District

Resource Mapping

Data pertaining to Fig. 56 depicted that farming systems of
Pauri Garhwal is having limited farm resource base but efficient
utilization was observed. The farm resources are utilized both
for home consumption and recycling purposes. However, very
less farm produce is being marketed due to less productivity and
subsistence farming systems.

Constraints identified and transferring knowledge through
creation of whatsapp group

Increasing non-availability of water for irrigation (85%) and crop
damage due to wild animal attack (78%) and declining crop

productivity due to increase in dry spells (75%) found to be
the major constraints of hilly region. Awareness pertaining to
development of water harvesting structures, use of biological
barriers, crop compensation, and employment generation through
value addition was created amongst farmers through creating

whatsapp groups.
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Status of Agriculture in Jammu and Shimla Division
of Western Himalayan  Region (Project code:
NRMAPDFSRSIL201801000160)

The cropping and farming systems of households in the Jammu
region were analysed based on primary data collected from
a sample of 480 farmers in the year 2023. The study area
encompassed Jammu, Samba, Reasi, Udhampur and Shimla
districts. Predominantly, the study area exhibited cereal-based and
livestock-based farming systems. Livestock and cereals served
as the primary sources of farm income across all districts, while
non-farm activities contributed significantly to their overall income.
The research aimed to assess the livelihood diversification of rural
farmers in the state of Jammu. The purposive sampling technique
was employed to select sample communities, from which a total
of 480 households were randomly chosen for the study. Data
collection involved both quantitative and qualitative methods.
The quantitative approach employed a structured questionnaire,
while the qualitative approach involved the use of Participatory
Rural Appraisal (PRA) tools. The study revealed that the mean age

of the sampled farmers was 38.3+0.6 years, falling within the
range of 19 to 68 years and above. Additionally, there were more
adults aged 43.8+1.7 years in the range of 20 to 70 in the study
area. In terms of gender distribution, males constituted 71.15%
of the sample, while females constituted 28.85%. Educational
levels were distributed across four categories: illiterate (63.54%),
primary (20.2%), secondary (12.5%), and university (3.75%). The
primary occupation for income generation within the communities
was trading, whether related to farming or non-farm activities,
with proportions of 90.2% and 9.8%, respectively. Household
sizes ranged from a mean of 7.4=0.3 individuals, constituting
27.5% of the variation. Access to land ownership, rentals, and
community use stood at 73.05%, 21.22%, and 5.72%, respectively.
Mechanization tools such as tractors, trolleys, ploughs, cattle, and
others were used in percentages of 2.45%, 2.15%, 16.9%, 19.5%
and 59%. These findings underscore rural farmers' limited access
to productive assets, leading them to rely heavily on non-farm
activities for income.
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Plate 48: Interaction with farmers during the survey for Shimla District

Consortium for Scaling-up Climate Smart Agriculture in South
Asia (C-SUCSeS) Projectcode: NRMAIIFSRSOL 202212000283)

Demonstrations on farm experimentation were conducted during
2024 on Natural farming, Organic farming and on Integrated
farming systems in hill ecosystems (Almora, Uttarakhand).
These demonstrations showed substantial improvements in both
productivity and income over local practices. In the 15 number of
participatory demonstrations of organic farming of finger millet
+ soybean cropping systems gave 12.9% vyield improvement
over farmer practices. It also enhanced net income by 17.3%
as compared to Farmers practices. Similarly, in another set of
demonstration on 15 farmers field, the adoption of improved

natural farming practices led to an 11.1% increase in yield and
a 14.6% improvement in net income over farmer’s practice. The
integrated farming systems also demonstrated at 30 farmers field
in the participatory mode at Champakhali, Salla, Deolikhan, Khunt,
Kharkiya, Matila and Gairoli village of Almora. The implementation
of improved integrated farming systems increased yield by 6.2%
compared to farmers' traditional practices. The 2 numbers of
capacity building programme were organized on improved organic
and natural farming, integrated farming systems and 60 number
of beneficiaries were benefited. In 2024, organized awareness
programme on sustainable farming practices and more than 285
farmers attended the awareness programme.
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Plates 49: Training programme on improved sustainable farming practices at Almora, Uttarakhand

Co-creating sustainable water use in the Hindon sub-
basin: A multiscale participatory approach (Project code:
NRMAIIFSRS0L202204000279)

The major objectives of this project are to i) assess the contribution
of agricultural practices to water depletion and pollution in the
Hindon basin, and ii) identification and development of agricultural
pathways in participatory fashion which can reduce the pressure
on the river system while remaining productive and competitive.
Typology of farming systems of the basin revealed four farm
types identified namely, SF = small farms (15%); MM = medium
monoculture (33%); MD = medium diversified (11%) and LF =
large farms (41%) with a statistical typology in collaboration with
WUR researchers. Small diversified farms with low income due
to limited revenues from farming. These farms are dependent
on livestock and off-farm income. Two groups of medium sized
farms. The medium-sized and diversified farms were had high
input levels (fertilizer, manure, pesticides). Large farms specialized

mainly on sugarcane. These farms operate their farms relatively
efficient with lower inputs of fertilizers and pesticides than
average. They generate the largest income. During the reported
period Demonstration of crop diversification using oilseed crops
(30 ha area sown with mustard in rabi) to have higher system
productivity and improved water and fertilizer use efficiency.
Shifting of sugarcane -wheat intensive system to diversified
3-year cycle by integrating mustard in rabi after kharif crop which
reduced disease incidence as well as results in reduced chemical
usage (15-20% reduced chemical fertilizer usage). Saving of 54%
water through diversification of water intensive sugarcane based
systems by introducing oilseeds in rabi and fodders. Introduction
of hybrid bajra napier and intercropping of gobhi-sarson in
sugarcane to address fodder need of animals providing quality
fodder as compared to conventional feeding of low quality fodder
sugarcane top. This addressed upto 9 months of green fodder
requirement from 4-5 cuttings of Napier and further 3 months with
berseem as intercrop in Napier field from October, thus providing
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year round green fodder (100%) contributing towards livestock
nutrition while reducing dependency on sugarcane top. Improved
varietal introduction of wheat to address low productivity issue

ICAR-Indian Institute of Farming Systems Research

and enhanced water productivity. Study of water quality during
rainy season improved significantly due to flushing of rain water
and increase in flow of the river.

Plates 50: Field day organized under the project at Atali village on 25" October 2024.

Evaluation of extension methods for effective dissemination
of integrated farming interventions (Project Code:
NRMAIIFSRSIL202308000300)

Farmers from the two districts of North Western plain region viz.
Meerut and Muzaffarnagar have been selected for study. Chillora,

Jeetpur villages from Meerut district and Pachenda Kalan and
Lisoda villages from Mujaffarnagar District have been selected
through simple random selection technique. 100 farm households
have been selected from each District. A total of 200 farm
households have been taken for the study.

Table 44: Socio-economic status of farmers in existing farming systems

Variables

Farm Size (ha farm household')

Operational Landholding

Male ownership

1.92 (0.56-4.8)

Female ownership 0.04 (0-0.37)
Leased in

Male 1.20 (0-10.11)
Female Nil

Off Farm Enterprises 27%

Table 44 reveals that around 1.92 ha of landholding was found
under male ownership ranges from 0.56-4.8 ha whereas under
female ownership only 0.04 ha of landholding was found ranges
from 0-0.37 ha. Around 1.20 ha of land was taken on lease by
males ranges from 0 to 10.11 ha.

Farming System Characterization

Crop (Sugarcane/sorghum/paddy-Wheat/mustard/blackgram) +
Dairy (1-2 C+1-2 B) farming system is found to be the dominant
farming system (47%) in the surveyed population followed by
crop (sugarcane/sorghum/paddy-wheat/mustard/oat).
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B Crop (Sugarcane/sorghum/paddy-Wheat/mustard /‘black gram )+ Dairy (1-2C+1-2B)
m Crop{Sugarcane/sorghum /‘paddy-wheat ‘mustard/oat)
® Crop (Wheat/mustard/ Oat-Kharif n ce/sorghum-summer rice} +Vegetables (Potato )+ Dairy

Crop (Sugarcane intercrpping with maize/mustard/cowpea+ sorghum-wheat +Dairy(1-2C+1-2B)

Fig. 58: Farming System Characterization
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Fig. 59: Income pattern in prevailing farming systems

Farmers are receiving only Rs 147670 hectare™' annum as net income due to high operational costs. However, the net returns per unit
area was found to be Rs 4,51268/-

Table 45: Sources of information about farming system practices

Frequency (%)
Sources
Not at all Rarely Sometimes Frequently

Television 17.6 64.7 17.6 -
News papers/magazines 64.7 35.3 - -
Input dealers 5.5 11.1 55.5 29.7
Relatives 5.8 38.8 444 5.5
Neighbour farmers 11.1 16.6 444 27.0
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Frequency (%)
Sources
Not at all Rarely Sometimes Frequently

Rural leaders - 35.3 58.8 5.8
Innovative farmers - 2385 70.5 5.8
Kisan call centre 88.8 11.1 - -
Internet 50 - 11.1 27.7
Kisan Melas 38.8 22.2 27.7 11.1
Telephones/Mobiles 38.8 444 16.7 -
Boards/Hoardings 94.4 55 - -

Farmers prefer input dealers followed by neighbour farmers and innovative farmers as a major source of information pertaining to farming
system activities on frequent basis (Table 46).

Approach to extension functionaries for farming system practices

Private seed/pesticide industry [N 2041
Sugarcane processing industry [N 5235
KVE Extensionists [ 11.76
ICAR Scientists [N 294
State Agricultural Universities NI 558

A griculture Horticultre Officer EG_—_—— 5!
Block Developm ent Officer [N 17.64

Village Development Officer [N 11.76

0 20 40 60 80 100

Fig. 60: Approaches to extension functionaries

Farmers are consulting sugarcane processing industry (82.35%) followed by State Agricultural Universities (58.8%) and Agriculture/
horticulture officers (52.94%) as extension functionaries (Fig. 60).

Table 46: Farmers’ perception regarding major constraints of prevalent farming system

Constraints Perception (%)

Strongly Agree Undecided Disagree Strongly

agree disagree

Non-availability of high yielding varieties/ 16.6 33.3 - 38.8 11.1
technologies
Non-availability of quality seed/ planting 9.5 22.2 16.6 44 4 9.5
material
Fertilizers & pesticides’ quality (adulteration 55 111 38.8 38.8 5.55
problems)
High cost of cultivation/ operation 50 38.8 - 111 -
High incidence of insect pest and diseases 16.6 72.2 - 111 -
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Problem of diseases in cattle (cows) 515 33.3 111 30 -
Problem of infertility in buffalos - 27.7 111 61.1 -
Lack of remunerative and assured prices of 22.2 50 - 38.8 -
crops

Scarcity of farm labour (high wage rates) 33K 55.5 - 111 -
Smaller and fragmented landholding 111 27.7 5.95 55.5

Climate change effect 5.5 63.3 31.1 - -
Non availability of improved farm tools and 5.5 50 16.6 22.2 -
equipments

Table 46 reveals that high cost of cultivation followed by scarcity of farm labour perceived as the major constraint (50% and 33%,

respectively) by the farmers in prevalent farming systems.

Strategies adopted by farmers for improved farming system

Improved methods adopted
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Fig. 61: Improved methods adopted by the farmers

Improved methods viz high yielding varieties and crop-livestock
integration technologies are being adopted by 50 % and 27% of
farmers respectively.

Multi-criteria assessment of Integrated Farming System
schemes design and its impact on farmers livelihood

The National Mission on Sustainable Agriculture - Rainfed Area
Development (NMSA-RAD), launched in 2014 by the Ministry
of Agriculture and Farmers Welfare (MoAF&W), aimed at
enhancing sustainable agricultural practices in rainfed areas. It
initially covered 1.7 million hectares across 16 states, focusing
on improving productivity, soil health, and water use efficiency.
Similarly, the Integrated Farming Clusters (IFC) program under the
National Rural Livelihood Mission (NRLM), initiated in 2020 by
the Ministry of Rural Development (MoRD), targets 21 states. The
IFC program focuses on promoting integrated farming systems to
increase income and improve livelihoods through a combination

of agriculture, horticulture, livestock, and aquaculture activities. In
Odisha, the promotion of Integrated Farming Systems (IFS) under
the state plan, which started in 2021, has reached 3,122 farmers
across 30 districts. This initiative aims to diversify farming
practices and increase farm productivity while improving farmers'
income and resilience. In Jammu and Kashmir, the adoption and
promotion of IFS began in 2022, with the goal of covering 20,000
farmers over five years across 20 districts, focusing on building
sustainable farming systems in a region with unique challenges.
Kerala's Jaivagriham scheme, launched in 2019, has successfully
integrated coconut and fisheries-based farming systems across
14 districts, benefitting 19,472 IFS units. The scheme aims to
enhance sustainable farming while diversifying agricultural income
sources. Tamil Nadu's IFS program, which started in 2018, has
expanded across 34 districts, covering 34,290 IFS units. The
program provides a holistic approach to farming, combining crop
cultivation with livestock and horticulture to ensure more reliable
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and diversified farm incomes. Additionally, NABARD introduced
a bankable project for IFS in 2021, starting in Maharashtra, Tamil
Nadu, and Uttarakhand, and extending across 14 states. This

ICAR-Indian Institute of Farming Systems Research

initiative helps farmers secure financial support for adopting
integrated farming practices, promoting sustainable agricultural
models on a larger scale.

Table 47: Area covered and financial expenditure under Rainfed Area Development (RAD) for promoting IFS

Year Beneficiaries (No.) Area targeted (ha) Area achieved (ha) Financ(ig:;);p;?diture
2014-15 17120 45,087.96 40,333.46 118.36
2015-16 18511 42,380.63 35,593.51 124.04
2016-17 20,498.0 55,848.54 43,821.14 161.18
2017-18 39,139.0 72,600.37 50,678.87 182.79
2018-19 70904 1,05,623.67 84,626.23 204.89
2019-20 30,524.0 29,66,495.56 61,951.25 153.21
2020-21 27,602.0 43,39,114.54 12,63,781.55 130.17
2021-22 24,700.0 91,943.57 68,881.65 94.18
2022-23 21,342.0 77,625.87 48,295.72 67.35

Total 2,70,340.0 77,96,720.71 16,97,963.38 1,236.16

The data related to rural and agricultural initiatives over different
financial years under NRLM components, with estimation for
2023-24 suggests, Mahila Kisan schemes cover women farmers
over years have increased from 32.4 lakh in 2017-18 to 86.1
lakh in 2019-20. The expected number for 2023-24 is 146 lakh,
indicating significant growth. Adopting Agri Nutri Gardens have
tremendous growth trend from 12.8 lakh households in 2017-18
to 39.2 lakh in 2019-20. The projected number for 2023-24 is
66.2 lakh households. Custom Hiring Centre established over time
has increased from 6,222 centres in 2017-18 to 14,710 centres
in 2019-20. A significant projected increase to 35,164 centres in
2023-24. Number of Krishi Sakhi (Agriculture Advisors) and Pashu
Sakhi (Livestock Advisors) under NRLM increased from 14,151 in

2017-18 to 32,718 in 2019-20. For 2023-24, projected numbers
are 66,695 Krishi Sakhi and 48,000 Pashu Sakhi, highlighting a
major expansion.

Sampling design and sample size selection under each state

As per sampling design, in identified states, samples will be
selected for study in a multistage level. 300 farmers from
beneficiary and 300 non-beneficiary will be selected randomly
from each state. The sample farmers will be selected through
Simple Random Sampling. The line department officials will be
selected 30 per state to understand their knowledge level and
learning attitude.

Table 48: Selection of samples from identified states for impact study

SI. No. States SI. No. States
1 Assam 7 Karnataka
2 Bihar 8 Maharashtra
3 Haryana 9 Odisha
4 Jammu & Kashmir 10 Uttar Pradesh
5 Guijarat 11 West Bengal
6 Kerala 12 Tamil Nadu
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National Agriculture Innovation Fund (NAIF): ABI IIFSR Entrepreneur Development Programme (EDPs) organized

(ORenenl 1. Entrepreneurship development in youths through training on

NAIF, ABI-IIFSR components of integrated farming systems/ organic farming”
was organized on 29-31 January, 2024 jointly by Organic

ABI-IIFSR centre organized various activities benefitting different . _
Agriculture System and ABI IIFSR Modipuram centre.

participants including entrepreneurs, farmers, women self-help
groups and students. During the period 4 entrepreneurs and 2. Technology Transfer Programme (TTP) on entrepreneurship

incubators were admitted forincubation and 3 of them successfully development in youths through training on round the year
graduated and all three of the entrepreneurs or startups initiated mushroom production technology organized on 9-11
their business. December 2024.

Plate 52: EDP on Mushroom Farming on 10™ December 2024
Development and demonstration of different products
Development and demonstration of pasta and macaroni extrusion using millets

Pasta cum macroni products using millets were developed and demonstrated under the project to an ABl incubatee Mr Rakesh Kumar and
other entrepreneurs from Agri-Farm Buddy on 10 May 2024 and to 25 Women of SHG’s of Uncha, Karnal on 9™ July 2024.
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Plate 53: Demonstration of pasta cum macroni extrusion to Plate 54: Demonstration of pasta cum macroni products to
Mr Rakesh Kumar women SHG’s of Uncha Karnal

Sensory attributes of finger millet macroni was also assessed by ~ 1955) where (score 1-extremely disliking to score 9- extremely
the panel of 21 judges using 9 point hedonic scale (Jones et al., liking)
Table 49: Sensory attributes of fingermillet macroni

Attributes Mean SD

Appearance 7.45 1.02

Flavour 7.48 1.17

Taste 7.38 1.01

Texture 7.5 1.02

Overall acceptance 7.75 0.83

All the sensory attributes of finger millet macroni was found in  Technology of Aloevera squash developed by ICAR-IIFSR (applied
between like moderately (7) to like very much (8). for patent) has been demonstrated to an ABI incubatee (Mr. Raj

Ki ill hamli A 2024
Training cum demonstration of Aloevera squash S

Plate 55: Training cum demonstration of Aloevera squash to Plate 56: Training cum demonstration of different value added
Mr Raj Kumar, village Gagor products to Self Help Groups & FPO under the ABI on 18"
October 2024.
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Participation of women SHG’s in competition

Women SHG’s developed under Farmer FIRST project, further ~ Mahila Svayam Sahayata Samuh won a consolation prize for
linked to ABI for entrepreneurial expansion, have participated in presenting the potato halwa recipe prepared by her under boiled
Potato recipe competition organized by ICAR-CPRI, Modipuram. potato products in National Potato Festival 2024 organized on 9
One of the participants Mrs. Sangeeta, Secretary of Devanjali  March, 2024 by ICAR-CPRI, RS Modipuram.

RN R . -
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Plate 57: Participation of women SHG’s in Potato recipe competition organized by ICAR-CPRI, Modipuram on 9" March 2024.
Awareness programmes cum exposure visits

Awareness programme towards SHG formulation and self-employment was organized on 13" May 2024 Khurja, Bulandshahar

Plate 59: CAT exposure visit & training program from 09™ July 2024 at ABI, IIFSR
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Plate 60: training of Meerut district, farmers under the ABI on 09" September 2024
New products/ technologies developed

|OFS — Maturally Farmed Shakkar
A
!

s s e e Ere & fafie
Agribusiness Incubation Centre
JCAR-Indian Institute of Farming Systems Research, Mod 2

Plate 62: Aonla pickle Plate 63: Murabba
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December, 2024, Pp: 8-22.

Ravisankar N, Prusty A K, Shamim M, Singh R, Raghavendra
K J, Ansari M A, Kumar V and Chauhan H. 2024.
Achievements and Impact (2023-24) of AICRP on
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Integrated Farming Systems. Souvenir of VIII Biennial
workshop of AICRP-IFS 2-5 December, 2024, Pp: 1-7.

Shamim M, Ravisankar N, Ansari M, Prusty A K, Singh R,
Raghavendra K J, Kumar S, Jain N, Borah G, Kumar
G, Malaiappan S and Sikka A K. 2024. Scoping report:
Integrated Farming System Models across food,
land and water systems. 20 p, hitps:/hdl.handle.
net/10568/162797.
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3ih). ATHATU—HRII DY YT AT AL,
AIGIYRH, #RG—250 110 (SU.). UST: 62—63.
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Bulletins/Manuals

Ansari M A, Ravisankar N, Shamim M, Raghavendra K J, Rani
M, Joshi H, Singh R, Prusty A K and Kumar S. 2024.
Framework for Ecosystem Services Assessment in
Organic and Natural Farming Systems. ICAR-Indian
Institute of Farming Systems Research, Modipuram pp:
38. ISBN No. 9789334144567.

Das S K, Avasthe R, Singh R, Kumar A, Singh M, Singh S, Raj
C, Ravisankar N and Mishra V K. 2024. Scientific
Organic Package, Nutrient Management and Disease
Management in Large Cardamom for Sikkim, ICAR
Sikkim Gentre, All India Network Programme on Organic
Farming, ICAR Research Complex for NEH Region, pp:
34.

Harun M, Sarkar S K, Varghese C, Shamim M, Prusty A K, Ansari
M A and Ravisankar N. 2024. Reference Manual on
Analysis of Experiment 1(a): Identification of cropping
systems module for different farming systems, ICAR-
Indian Agricultural Statistics Research Institute, New
Delhi p. 36.

JatP C, Meena A L, Kashyap P, Ghasal P C, Raghavendra K J, Punia
P and Kumar S. 2024. Income enhancement of the
farmers through adoption of integrated farming system:
On-farm research approaches. Bulletin, ICAR-Indian
Institute of Farming Systems Research, Modipuram,
Meerut — 250110, Uttar Pradesh pp: 1-40.

Jat, P C, Panwar, A S, Prusty A K, Kashyap P, Verma N, Shamim M,
Kumar S, Raghavendra K J, Singh R, Malik, S, Kumar
D and Singh M P. 2024. Success stories on ensuring
livelihood security of farmers of western Uttar Pradesh
through farmer FIRST approach. ICAR-Indian Institute
of Farming Systems Research, Modipuram, Meerut,
Uttar Pradesh pp: 86.

Kumar S, Swarnam T P, Bhanu C, Meena A L, Ghasal P C and
Choudhary J. 2024. Training Manual on Nature Positive
Farming in view of climate change and food security.
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ICAR-Indian Institute of Farming Systems Research,
Modipuram, Meerut — 250110, Uttar Pradesh pp:
1-117.

Malik S, Bhanu C, Kashyap P Ansari M A, Kumar S, Arif M, Nirmal,
Raghvendra K J and Kumar S. 2024. Training Manual
on “Farm and Laboratory Management” (Training
Programme Organized for Technical Staff of Agriculture
University, Kota from 20-25 May, 2024). ICAR-Indian
Institute of Systems Research, Modipuram, Meerut
(U.R) -250110 pp: 218.

Mishra R P Nath A, Nirmal, Kumar S, Singh P P, Bhanu C, Verma
N, Kumar S, Kumar K and Dutta D. 2024. Agri-Business
Incubation Centre at a Glance. ICAR-Indian Institute
of Systems Research, Modipuram, Meerut (U.P) -
250110. ICAR-IIFSR/Tech.Bull. / 2024/01.54p.

Prusty A K, Ravisankar N, Shamim M, Raghavendra K J, Singh
R, Kashyap P Ansari M A and Kumar S. 2024.
Researchers’ Manual on Key Performance Indicators
(KPIs) for Integrated Farming Systems. ICAR-AICRP on
Integrated Farming Systems, ICAR-Indian Institute of
Farming Systems Research, Modipuram pp: 60. ISBN
No. 9789334169171.

Raghavendra K J, Prusty A K, Ansari M A, Shamim M, Singh
R, Ravisankar N and Kumar S. 2024. Manual on
Methodology for Impact Assessment of Integrated
Farming Systems (IFS), ICAR-AICRP on Integrated
Farming Systems, ICAR-Indian Institute of Farming
Systems Research, Modipuram, ISBN 978-93-341-
5209-8, p. 30.

Shamim M, Ravisankar N, Raghavendra K J, Ansari M A, Prusty
A K, Singh R, Mandal V P and Kumar S. 2024. Climate
Resilient Agriculture Production Systems for Madhya
Pradesh, ICAR-Indian Institute of Farming Systems
Research, Modipuram pp: 39.

Singh R, Kumar L, Bhanu C, Prusty A K, Kashyap P, Ansari M A
and Punia P 2024. Success Stories on Ensuring Food
and Livelihood Security of Farmers of Western Uttar
Pradesh Through Farmer FIRST Approach. ICAR-Indian
Institute of Systems Research, Modipuram, Meerut
(U.P) —250110. ICAR-IIFSR/Tech.Bull. /2024/ 01.86p.

Singh R, Kumar L, Bhanu C, Prusty A K, Kashyap P, Ansari M A and
Punia P. 2024. Climate Resilient Agriculture Production
Systems for Madhya Pradesh. ICAR-Indian Institute
of Systems Research, Modipuram, Meerut (U.P) —
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250110. ICAR-IIFSR/Tech.Bull. / PCU/2024/02.39p.

Singh R, Kumar L, Bhanu C, Prusty A K, Kashyap P, Ansari M A and
Punia P 2024. Income Enhancement of the Farmers
through Adoption of Integrated Farming System: On
Farm Research Approaches. ICAR-Indian Institute
of Systems Research, Modipuram, Meerut (U.P) —
250110. ICAR-IIFSR/Tech.Bull. /2024.40p.

VermaN, Chaudhry V P, Malik S, Bhanu C, Kumar A, Nath A, VermaA,
Kumar D, Ravisankar N, Prusty A K, Nirmal, Jat P C and
Kumar S. 2024. Augmenting Nutritional and Livelihood
Security of Tribal Farmers in Uttarakhand. ICAR-Indian
Institute of Systems Research, Modipuram, Meerut
(U.P) - 250110. ICAR-IIFSR/Tech.Bull. /2024/01.54p.
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Books

Babu S, Singh R, Rathore S S, Das A and Singh V K. 2024.
Agricultural  Diversification for Sustainable Food
Production. Published by Springer Nature Singapore
Pte Ltd. ISBN 978-981-97-7516-3. https://doi.
0rg/10.1007/978-981-97-7517-0 (469 pages).

Bhagat K P Kashyap P, Narwade A V, Roy S S, Meena A L and
Thirugnanavel A. 2024. Stress-Free Horticulture:
Empowering Crop Resilience against Abiotic Challenges.
Today and Tomorrow’s Printers and Publishers, New
Delhi Pp: 380. ISBN Number 9789391734701.

Meena L R, Kochewad S A, Kumar D and Singh S P 2024.
Fundamentals of Fodder and Grassland Production.
DKMA, ICAR, New Delhi, pp: 1-353.

Ravisankar N, Walia S S, Rani N, Kalra V P, Kaur T and Kaur K.
2024. Souvenir of VI (XXXVI of project) Biennial
Workshop of All India Coordinated Research Project
on Integrated Farming Systems, ICAR-Indian Institute
of Farming Systems Research, Modipuram; Punjab
Agricultural University, Ludhiana; and Farming Systems
Research and Development Association - Ludhiana
Chapter, p. 65.

Shamim M, Ravisankar N, Prusty A K, Ansari M A, Singh R,
Raghavendra K J, Panwar A S, Bhaskar S, Singh R and
Kumar S. 2024. Bankable Integrated Farming System
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Models, ICAR-AICRP on Integrated Farming Systems.
ICAR-Indian Institute of Farming Systems Research,
Modipuram, p. 142. ISBN No. 9789334162592.

Singh P P Naruka | S and Singh A K. 2024. Strategic management
for horticultural crops. Vital Biotech Publication, India,
pp: 174.

Book Chapters

Ansari M A and Arif M. 2024. Recording field experimental
observations, data management, and application of
A. I. (In) Training Manual on Farm and Laboratory
Management (Eds. Malik S, Chandra Bhanu, Kashyap
P Ansari M A, Kumar S, Arif M, Nirmal, Raghavendra
K J, Kumar S), Published by Director, ICAR-IIFSR,
Modipuram, Meerut -250110 (U.P), pp: 139-144.

Arif M, Ansari M A and Singh R. 2024. Digitations of farm records
and accounting techniques. (In) Training Manual on
Farm and Laboratory Management (Eds. Malik S,
Chandra Bhanu, Kashyap P, Ansari M A, Kumar S, Arif
M, Nirmal, Raghavendra K J, Kumar S), Published by
Director, ICAR-IIFSR, Modipuram, Meerut -250110
(U.P), pp: 183-189.

Choudhary J, Narwal E, Kumar S, Singh S, Ghasal P G, Swarnam
T P Mahawar H, Bhanu C, Meena A L, Kumar K, Ansari
M A, Punia P and Mishra R P 2024. Significance of
plant growth promoting rhizobacteria in sustainable
agriculture under extreme environment. /n: Rhizospheric
Interaction for Abiotic Stress Mitigation (Eds. Rai et al.),
Cambridge Scholars Publishing, Lady Stephen Library,
Newcastle upon Tyne, NE6 2PA, UK, pp: 1-50. ISBN:
978-1-0364-1512-0.

Kashyap P, Prusty A K, Ravisankar N and Jat P C. 2024. Enhancing
livelihood and nutritional security through integrated
horticulture production systems. (In) Training Manual
on Farm and Laboratory Management. ICAR-Indian
Institute of Farming Systems Research, Modipuram,
Meerut, Uttar Pradesh. pp: 101-116.

Kumar L, Malik S, Choudhary D. 2024. Laboratory and farm safety
measures and standards. (In) Training Manual on Farm
and Laboratory Management (Eds. Malik S, Chandra
B, Kashyap P, Ansari M A, Kumar S, Arif M, Nirmal,
Raghavendra K J, Kumar S). Published by Director,
ICAR-IIFSR, Modipuram, Meerut -250110 (U.P) pp:
60-73.
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Kumar R and Ravisankar N. 2024. Opportunities for organic and
natural farming in India. In: Natural Farming: Basics
and Application (Eds. Meena R K, Ram H, Saxena A
and Kumar R), ICAR-National Dairy Research Institute,
Karnal pp: 1-6.

KumarV, Singh J, Kashyap P and Samant D. 2024. Mineral Nutrition
and their managementin horticultural crops. (In) Stress-
Free Horticulture: Empowering crop resilience against
abiotic challenges. Today and Tomorrow’s Printers and
Publishers, New Delhi. pp: 325-353.

Mahawar H, Choudhary J and Narwal E. 2024. Microbial diversity
under organic fertilizer management systems and
identification of best fertilizer practice. In: Greenhouse
Gas Regulating Microorganisms in Soil Ecosystems:
Perspectives for Climate Smart Agriculture, pp. 259-
272. Springer International Publishing, Cham.

Maity A, Marathe R A, Dhinesh K B and Kashyap P. 2024. Advances
in management of temperature and salinity stress
in horticultural crops. (In) Stress-Free Horticulture:
Empowering crop resilience against abiotic challenges.
Today and Tomorrow’s Printers and Publishers, New
Delhi. pp: 1-62. ISBN No 9789391734701.

Malik S, Kumar L, Kumar D, Meena L R. 2024. Poultry management
in Integrated Farming System. (In) Training Manual
on Farm and Laboratory Management (Eds. Malik S,
Chandra B, Kashyap P, Ansari M A, Kumar S, Arif M,
Nirmal, Raghavendra K J, Kumar S). Published by
Director, ICAR-IIFSR, Modipuram, Meerut -250110
(U.P) pp: 117-128.

Mishra R P and Nirmal. 2024. Climate smart farming system
development. In: Training Manual on ‘Farm Management’
- Training Programme Organized for Technical Staff of
AU, Kota, 20-25 May, 2024. Pp: 33-40.

Narwal E, Garg A P, Choudhary J and Naresh R K. 2024. Mycorrhizal
symbiosis: A journey from soil to commercial
application. Industrial Applications of Soil Microbes,
44:17.

Nath A and Choudhary V K. 2024. Management of farm products
by value addition. (In) Farm Management Techniques
and Strategies (Eds. Malik, Suresh et al.), Westville
Publishing House, New Delhi. ISBN 978-9391917-95-1.

Ravisankar N, Prusty A K, Shamim M, Ansari M A, Singh R,
Raghavendra K J, Kumar V and Chauhan H. 2024.

118



ICAR-Indian Institute of Farming Systems Research

Technologies and Recommendations Generated
(2023-24) under AICRP on Integrated Farming System.
Souvenir of VI Biennial Workshop of AICRP-IFS,
2-5 December 2024, Punjab Agricultural University,
Ludhiana pp: 8-22.

Ravisankar N, Prusty A K, Shamim M, Singh R, Raghavendra
K J, Ansari M A, Kumar V and Chauhan H. 2024.
Achievements and Impact (2023-24) of AICRP on
Integrated Farming System. Souvenir of VIII Biennial
Workshop of AICRP-IFS, 2-5 December 2024, Punjab
Agricultural University, Ludhiana pp: 1-7.

Ravisankar N. 2024. Research and development in Natural Farming
and Validation of Bio-inputs. (In) Natural Farming for
One Health (Eds. Lakhan Singh, Kethavath N, Kumari
V and Kumar S). National Institute of Agricultural
Extension Management (MANAGE), Hyderabad, Amity
Centre for Extension Services, Amity University, Noida,
Uttar Pradesh, India, pp: 85-87. ISBN: 978-81-19663-
18-7.

Sachan S, Singh S K, Kashyap P Meena A L and Meena A K.
2024. Waterlogging and Drought: A general overview
on horticultural crops. (In) Stress-Free Horticulture:
Empowering crop resilience against abiotic challenges.
Today and Tomorrow’s Printers and Publishers, New
Delhi. pp: 243-258. ISBN No 9789391734701.

Saha T N, Bhagat K P Kashyap P Ghortale S, Pawar N, Rathod
J and Jadhav S. 2024. Impact of biotic and abiotic
stresses and their management in chrysanthemum. (In)
Stress-Free Horticulture: Empowering crop resilience
against abiotic challenges. Today and Tomorrow’s
Printers and Publishers, New Delhi. pp: 271-285. ISBN
No 9789391734701.

Shamim M, Prusty A K, Ravisankar N, Raghavendra K J, Singh R,
Ansari M A and Kumar S. 2023. One Health emerging
concept: Natural farming present status and future
prospectus. In: Natural Farming — Present Status and
Future Prospectus, Darshan Printers, Coimbatore, Tamil
Nadu pp: 360-367.

Singh R and Arif M. 2024. Cropping scheme preparation and
evaluation for enhancing farm income and efficient
resource utilization. (In) Training Manual on Farm
and Laboratory Management (Eds. Malik S, Chandra
Bhanu, Kashyap P, Ansari M A, Kumar S, Arif M, Nirmal,
Raghavendra K J, Kumar S), Published by Director,
ICAR-IIFSR, Modipuram, Meerut -250110 (U.P),
pp: 25-32.
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Subhas N and Choudhary V K. 2024. Climate-smart farm
management. (In) Farm Management Techniques
and Strategies (Eds. Malik, Suresh et al.), Westville
Publishing House, New Delhi. ISBN 978-9391917-
95-1.

Velmurugan A, Swarnam T P, Pandey S K and Jaisankar I. 2025.
Blending traditional knowledge of farmers in agriculture
with modern scientific technologies in Andaman
and Nicobar Islands. In: Blending Indian Farmers’
Traditional Knowledge in Agriculture with Modern
Scientific Technologies: A Way Forward (Eds. Acharya
C L, Chaudhary R S, Gurumurthy P and Subba Rao A),
Springer Nature, Singapore. ISBN-13: 9789819610198.

Verma M K, Sharma O C, Kashyap P and Sudgakar N R. 2024.
Fruit-based systems for building resilience against
changing climatic scenarios. (In) Souvenir of
Brainstorming workshop on carbon farming organised
by Sher-e Kashmir University of Agricultural Science
and Technology of Kashmir & Kashmir Chapter of Indian
Society of Agronomy (ISA), IARI, New Delhi during 6-7
Nov 2024. pp: 20-41.

Verma N, Chaudhary V P and Kumar S. 2024. Farm implements
and gender-sensitive farm tools. (In) Training Manual
on Farm and Laboratory Management. (Eds) Suresh
Malik, Chandra Bhanu, Poonam Kashyap, M. A. Ansari,
Sunil Kumar, Mohd. Arif, Nirmal, Raghvendra KJ, Sunil
Kumar ICAR-IIFSR publication, Modipuram, Meerut. pp:
156-173.

Leaflets

Raghavendra Singh, Ansari M A, Punia P, Bhanu G, Prusty A K,
Kashyap P and Kumar L (Eds.). 2024. 35" Foundation
Day, 1st April, 2024 — Director’s Report. ICAR-Indian
Institute of Farming Systems Research, Modipuram,
Meerut (U.P) — 250110, p. 12.

Raghavendra Singh, Ansari M A, Punia P Bhanu G, Prusty A K,
Kashyap P and Kumar L (Eds.). 2024. 35" Foundation
Day Lecture, 1%t April, 2024, Dr. S K Chaudhari, DDG
(NRM), ICAR. ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut (U.P) - 250110, p. 12.

Annual Report

Singh R, Ansari M A, Kumar L, Bhanu C, Prusty A K, Kashyap P,
Arif M and Punia P 2023. ICAR-IIFSR Annual Report,
ICAR-IIFSR Publication: 168.
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SEMINARS / SYMPOSIA / WORKSHOPS / MEETINGS

ATTENDED

Title of training/seminar/ symposia/
workshop/ meeting

Period

Venue

Name of participant

QRT Meeting of AICRP-IFS and AINP-OF for the
States of Tamil Nadu, Karnataka, Telangana,
Andhra Pradesh and Goa

10-11 January, 2024

UAS, Dharwad

Dr. Sunil Kumar
Dr. N. Ravisankar
Dr. Raghavendra Singh

International Webinar series on “Climate smart
agriculture (CSA) for sustainable agriculture
production

16 January, 2024

C-SuCSeS project

Dr. A. L. Meena

International Workshop on Research Ethics and

16 January, 2024

Shobhit University, Meerut

Mr. Vipin Kumar

Integrity on Nuances of Scientific Publishing Choudhary
Launching of Accreditation Protocols for 23 January, 2024 Krishi Bhawan, New Delhi | Dr. Nirmal
Agroforestry Nurseries

Quarterly Review Meeting (QRM): Sandarbh of | 29 January, 2024 Virtual Dr. R.P. Mishra
NAIF ABI Dr. Nirmal

3 Indian horticulture summit- cum- 1-3 February, 2024 Rajasthan Agricultural Dr. R.P. Mishra

international conference on technological
interventions for boosting horticultural
production

Research Institute,
Durgapura Campus,
Jaipur, Rajasthan

Dr. Peyush Punia
Dr. Suresh Malik
Dr. PP, Singh

Dr. Sunil Kumar

14" Asian Fisheries and Aquaculture Forum
meet

12-15 February, 2025

NASC complex, New Delhi

Dr. Peyush Punia

28" meeting of the ICAR Regional Committee
for Zone VIII

16 February, 2024

Virtual

Dr. Sunil Kumar
Dr. Poonam Kashyap
Dr. M Shamim

Review meeting of the Foreign Aided project
(NRM Division)

16-17 February, 2024

ICAR-CAZRI, Jodhpur

Dr. M. A. Ansari
Dr. Raghavendra K.J.

National Seminar on Smart Technologies for
Sustainable Agriculture and Environment

22-23 February,
2024

Indian Society of
Agrophysics, New
Delhi and ICAR-CRIDA,
Hyderabad

Dr. Kamlesh Kumar
Dr. A. L. Meena

Bayesian Statistics: From Application to Theory, | 23 February, 2024 Society of Statistics, Mr. Vipin Kumar
and From Theory to Applications Computer and Choudhary
Applications (SSCA), New
Delhi
ISVS Golden Jubilee National Seminar on 24-26 February, ANDUAT, Kumarganj, Dr. PP, Singh
Technological Innovations in vegetable 2024 Ayodhya, U.P Dr. R.P Mishra

production under changing climate regime

Dr. Peyush Punia
Dr. Suresh Malik
Dr. Sunil Kumar

National Conference on Novel Strategies for
Mitigating Biotic and Abiotic Stresses for
Agricultural and Environmental Sustainability

28-29 February, 2024

ICAR-NIBSM, Raipur

Dr. Sunil Kumar
Dr. Chandra Bhanu
Dr. Sunil Kumar
Dr. Mohd. Arif
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Title of training/seminar/ symposia/ Period Venue Name of participant
workshop/ meeting

National Symposium on sustainable agriculture | 15-16 March, 2024 SVPUAT, Modipuram, Dr Raghavendra Singh
practices for food security and environmental Meerut Dr. PP, Singh
conservation Dr. R.P. Mishra

Dr. Peyush Punia
Dr. Suresh Malik
Dr. Sunil Kumar

Dr. PC. Ghasal

Dr. Nirmal

Mr. Vipin Kumar

Choudhary
Second meeting of National Committee on 15-16 March, 2024 GNFSU, Halol Dr. Sunil Kumar
Natural farming Dr. N. Ravisankar
ITU/FAQ workshop and meeting of a focus 18-19 March, 2024 NASC complex, ICAR Mr. Vipin Kumar
group on Al and loT for Digital agriculture New Delhi from Choudhary
Precision Agriculture Conclave for public 20 March, 2024 NASC Complex, ICAR Mr. Vipin Kumar
private partnership New Delhi Choudhary
QRT meeting of AICRP-IFS and AINP-OF 6-7 May, 2024 ICAR-RC-NEH, Umiam Dr. Sunil Kumar

Dr. N. Ravisankar
Dr. Raghavendra Singh

Natural Farming certification 10 May, 2024 Gurukul, Kurukshetra Dr. Sunil Kumar
Dr. N. Ravisankar
Annual Review and Planning Meeting of 13-15 May, 2024 ICAR-IIFSR Dr. Sunil Kumar
CIMMYT project Wide row intercropping Dr. Poonam Kashyap
Dr. P C. Ghasal

Dr. Raghuveer Singh
Dr. Raghavendra K. J.

Round Table Discussion on Climate Resilient 14 May, 2024 ICAR-CIARI, Port Blair Dr. T. P Swarnam
Agriculture Technologies for Islands
Meeting on IFS with Kisan Mazdoor 14 May, 2024 Delhi Dr. N. Ravisankar
commission (Virtual mode)
Regional consultation on Science of Natural 16 May, 2024 Yashwantrao Chavan Dr. N. Ravisankar
Farming Academy of

Development

Administration
(YASHADA), Pune

QRT meeting of AICRP-IFS and AINP-OF 17-18 May, 2024 IGKV, Raipur Dr. Sunil Kumar
Dr. N. Ravisankar
Dr. Raghavendra Singh

5" Meeting of Research Council 28 May, 2024 Agricultural University, Dr. Sunil Kumar
Kota

Third meeting of National Committee on Natural | 29 May, 2024 Virtual Dr. Sunil Kumar

farming Dr. N. Ravisankar

Panel discussion NAAS, AGM 4-5 June, 2024 NASC Complex, New Dr. Sunil Kumar
Delhi

Leveraging CSR for Innovation 6 June, 2024 State Bank of India (SBI) | Mr. Vipin Kumar

Choudhary
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Title of training/seminar/ symposia/ Period Venue Name of participant
workshop/ meeting
QRT meeting of AICRP-IFS and AINP-OF 7-8 June, 2024 ICAR-CTCRI, Dr. Sunil Kumar

Thiruvananthapuram

Dr. N. Ravisankar
Dr. Raghavendra Singh

Review Meeting of FLDs and other Extension
Activities

12 June, 2024

II0R, Hyderabad

Dr. Raghuveer Singh

IP awareness week organised by IPTM unit of
ICAR New Delhi and ICAR-IISWC Dehradun

12-19, June, 2024

Virtual

Dr. Sunil Kumar
Dr. Poonam Kashyap

Regional Consultation on Science of Natural
Farming

14 June, 2024

MANAGE, Hyderabad

Dr. T.P Swarnam

ITU/FAO Workshop on The Future of Digital
Agriculture: Role of Artificial Intelligence

17-18 June, 2024

Utrecht, Netherlands.
(Virtual mode)

Dr. Vipin Kumar
Choudhary

Meeting for discussion on draft operational
guidelines for Climate Resilient Agriculture
(CRA)

18 June, 2024

NITI Ayog, New Delhi

Dr. Sunil Kumar

National Conference on Living with Nature: Soil,
water and society in Ecosystem Conservation
(LNSWSEC-2024)

20-22 June, 2024

Himalayan Cultural Center,
Dehradun (Uttarakhand)

Dr. Sunil Kumar
Dr. PC Jat
Dr. Nisha Verma
Dr. Nirmal

QRT meeting of AICRP-IFS and AINP-OF

22-23 June, 2024

ANDUAT, Faizabad

Dr. Sunil Kumar

Dr. N. Ravisankar

Dr. Raghavendra Singh
Dr. M A Ansari

Institute Research Committee meeting

25-29 June, 2024 & 2
July, 2024

ICAR-IIFSR, Modipuram

All Scientists IIFSR

Project Steering Committee Meeting of TEEB, | 3 July, 2024 New Delhi Dr. Sunil Kumar
UNEP Project Dr. M. A. Ansari
QRT meeting of AICRP-IFS and AINP-OF 6-7 July, 2024 CSKHPKVV, Palampur Dr. Sunil Kumar
Dr. N. Ravisankar
Dr. Raghavendra Singh
Mission LiFE: Adopt Sustainable Food Systems | 10 July, 2024 MOEFCC, New Delhi Dr. Sunil Kumar
(Virtual) Dr. TP Swarnam
Regional consultation on Science of Natural 19 July, 2024 Hotel Centrum, Lucknow | Dr. N. Ravisankar

Farming

32" International Conference of Agricultural
Economists

2-8 August, 2024

NAAS, New Delhi

Dr. Raghavendra K.J.

Foreign aided Half Yearly Review Meeting

13-14 August, 2024

ICAR-CRIDA, Hyderabad

Dr. Sunil Kumar
Dr. M Shamim

Fifth meeting of National committee on Natural | 23 August, 2024 Virtual Dr. Sunil Kumar
Farming Dr. N. Ravisankar
ACASA project workshop at ICAR-IARI, New 28 August, 2024 New Delhi Dr. M. A. Ansari

Delhi

NRM Directors visit and consultation meeting
on Natural Farming

3 September, 2024

Gurukul Kuruukshetra,
Haryana

Dr. Sunil Kumar

UNEP project Phase-Il meeting with DDG,
NRM, ICAR, New Delhi on

4 September, 2024

New Delhi

Dr. Sunil Kumar
Dr. M. A. Ansari
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Title of training/seminar/ symposia/ Period Venue Name of participant
workshop/ meeting
International workshop on cutting edge 10-14 September, 2024 | Department of Dr. Sunil Kumar,

innovations in soft computing communication
and artificial intelligence

Mathematics, Chaudhary
Charan Singh University,
Meerut

Mr. Vipin Kumar
Choudhary

International Conference on Enabling
Sustainable Food Systems through Natural
Farming

13 - 14 September, 2024

Dr. YS Parmar University
of Horticulture & Forestry
Nauni, Solan, Himachal
Pradesh

Dr. Sunil Kumar

Hindi Pakhwara

14-28 September, 2024.

ICAR-IIFSR, Modipuram,
Meerut

All staff-lIIFSR

Meeting on Implementation of Rainfed farming
systems

23 September, 2024

RFS division, DA&FW,
New Delhi

Dr. N. Ravisankar

68th Foundation Day ICAR-CAZRI

1 October, 2024

CAZRI, Jodhpur

Dr. Sunil Kumar

Visit cum interaction on APCNF model for
implementation of natural farming

11-12 October, 2024

Amaravati and West
Godavari districts, Andhra
Pradesh

Dr. Sunil Kumar

National Workshop on How to Write a Research
Paper (Virtual mode)

18 October, 2024

Training and Education
Centre, ICAR-Indian
Veterinary Research
Institute, Pune and

the Indian Society for
Veterinary Surgery (ISVS)

Mr. Vipin Kumar
Choudhary

XIX Annual Group meeting of “AINP-OF

8-9 November, 2024

ICAR-NRCSS, Ajmer

Dr. Sunil Kumar

Dr. N. Ravisankar

Dr. T.P Swarnam

Dr. PC. Ghasal

Dr. Jairam Choudhary

Mid-Term Review Meeting of the 26" Regional
Committee Meeting (RCM)

12 November, 2024

Virtual

Dr. Sunil Kumar
Dr Poonam Kashyap
Dr. M Shamim

International conference on Agrifood sysyetms
in the fall of climate change and energy
transitions

12-15 November, 2024

PAU, Ludhiana

Dr. Sunil Kumar

XXVII ICAR Regional Committee No. IV

14 November, 2024

Virtual

Dr. Sunil Kumar
Dr Poonam Kashyap
Dr. M Shamim

National Goat Fair and Agro-Industrial Exhibition
and Interface Meeting

18-19 Novemebr, 2024

ICAR-CIRG, Mathura

Dr. Sunil Kumar

Global Soil Conference on “Caring Soils
Beyond Food Security -Climate Change
Mitigation and Ecosystem services

19 November, 2024

NASC, New Delhi

Dr. Sunil Kumar

Dr. N. Ravisankar

Dr. Raghavendra Singh
Dr. Poonam Kashyap
Dr. M.A. Ansari

Dr. Nisha Verma

Dr. A. L. Meena

Dr. PC. Ghasal

Dr. T.P Swarnam

Dr. Jairam Choudhary
Dr. Mohd. Arif
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Title of training/seminar/ symposia/ Period Venue Name of participant
workshop/ meeting
28" Regional Committee-l Meeting 22 November, 2024 Virtual Dr. Sunil Kumar

Dr Poonam Kashyap
Dr. M Shamim

Internation Farming workshop on Modern
Approaches under CGIAR Flagship programme
-SI-MFS

24 November, 2024

ICRISAT, Hyderabad

Dr. Sunil Kumar

3¢ Expert Committee Interaction cum

Demo Farm Lab Visit" at Karbi Anglong and
Biswanath, Assam, under North East Centre for
Technology Application and Reach (NECTAR)

26-27 November, 2024

Karbi Anglong and
Biswanath, Assam

Dr. M. A. Ansari

VI (XXXVI of
project) Biennial workshop of AICRP on
Integrated Farming Systems

2-5 December, 2024

Punjab Agricultural
University, Ludhiana
during

Dr. Sunil Kumar

Dr. N. Ravisankar

Dr. R.P. Mishra

Dr. AK. Prusty

Dr. M. Shamim

Dr. M. A. Ansari

Dr. Raghuveer Singh

Dr. Raghavendra K.J.

Dr. Vipin Kumar

Smt. Himanshu Chauhan

Meeting of National Technical Committee for
implementing Himalayan Agroecology Initiative
(HAI)

6 December, 2024

NASC, New Delhi

Dr. N. Ravisankar

Panel discussion on the constraints and
opportunities of regenerative agriculture in
Mandla, Bhopal

17 December, 2024

Hotel Taj, Bhopal

Dr. M Shamim

RAC Meeting

17-18 December, 2024

ICAR-IIFSR, Modipuram,
Meerut

All Scientists, ICAR-IIFSR

Workshop on long term CA/RA based
experiments in India organized by CIMMYT

19 December, 2024

NASC Complex, New
Delhi

Dr. M. Shamim

Millets Mahotsav

13 December, 2024

[IMT University, Meerut

Dr. N. Ravisankar

National Workshop on Advancing Agroecology:
Pathways to Sustainable Food Systems
organized by IWMI, New Delhi

17 December, 2024

Hotel Taj, Bhopal

Dr. M. Shamim

Brainstorming workshop on National Mission
on Natural Farming (NMNF)

23-24 December, 2024

MANAGE, Hyderabad

Dr. N. Ravisankar
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TRAININGS ATTENDED
Name of training Institute Duration Sceintist name
Artificial Intelligence for Water Resource | College of Agricultural 18 January to 07 Dr. Mohd. Arif

Management in Agriculture (21 days winter
School)

Engineering and
Technology, PAU,
Ludhiana

February, 2024

The recent of big data and artificial intelligence
in the field of computer science and agriculture
engineering

Department of Information
Technology & Department
of Agriculture Engineering,
SCRIET Chaudhary
Charan Singh University,
Meerut

5-12 February, 2024

Dr. Sunil Kumar

Nature Positive Farming in view of Climate
Change and Food Security

ICAR-IIFSR, Modipuram

19-23 February, 2024

Dr. Mohd. Arif

21 Days of winter school training on quantitative
analysis for policy making

ICAR-NIAP, New Delhi

8-28 March, 2024

Dr. Raghavendra KJ

Role of artificial intelligence and machine

Department of Information

21 March, 2024

Dr. Sunil Kumar

learning in modern agriculture Technology & Department
of Agriculture Engineering,
SCRIET Chaudhary
Charan Singh University,
Meerut
Promoting Scientific Beekeeping for Livelihood | Virtual by MANAGE, 29-31 July, 2024 Dr. M Shamim
Security Hyderabad
Training programme on Multivariate analysis | ICAR-NAARM, Hyderabad | 26-30 August, 2024 Dr. M Shamim

using R software

Dr. AK. Prusty

Artificial Intelligence and Machine Learning
(Online certificate course)

DIAT (Defence Institute
of Advance Technology,
DRDO, Govt of India)

26 August, 2023 - 30
April, 2024

Mr. Vipin Kumar
Choudhary

Online training programme on Participatory
Extension Approaches for Climate Risk
Management

ICAR-CRIDA, Hyderabad.

17-19 September, 2024

Dr. Nisha Verma

Modern Approaches in Systems Analysis for
Designing Actionable Systemic  Strategies
Towards Sustainable Mixed Farming System

ICRISAT, Hyderabad, India

25-29 November, 2024

Dr. Kamlesh Kumar
Dr. Mohd. Arif

13" Advanced International Course on
Conservation & Regenerative Agriculture:
Gateway for Sustainable and Climate Resilient
Agrifood Systems

BISA, Ludhiana and ICAR-
CSSRI, Karnal

4 -22 December, 2024

Dr. Mohd. Arif

Foreign Deputation

ACASA climatic risks and adaptation options
write-shop

CIMMYT, Kathmandu,
Nepal

10-12 September, 2024

Dr. M. A. Ansari
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TRAININGS / WORKSHOPS / SCHOOLS / MEETINGS

ORGANIZED
Title of Training/workshop/school organized Venue Period pl:lrllr:::l::;:lfs Name of Organizers
18™ Annual Group Meeting of All India Network UAS, Dharwad | 8-9 January, 2024 50 Dr. Sunil Kumar
Programme on Organic Farming Dr. N. Ravisankar
Dr. AK. Prusty
Dr. M. Shamim
Dr. M.A. Ansari
Dr. Raghuveer Singh
Dr. Raghavendra K.J.
Dr. Vipin Kumar
Shri D. Tripathi
Annual Group Meeting of AICRP on Integrated IGKV, Raipur 29-31 January, 2024 90 Dr. Sunil Kumar
Farming Systems Dr. N. Ravisankar
Dr. AK. Prusty
Dr. M. Shamim
Dr. M.A. Ansari
Dr. Raghuveer Singh
Dr. Raghavendra K.J.
Dr. Vipin Kumar
Shri D. Tripathi
Three days training programme on Shikhera 29-31 January, 2024 32 Dr. R.P Mishra
Entrepreneurship Development in Youths through | village, Dr. Chandra Bhanu
Training on Components of Integrated Farming Muzaffarnagar Dr. Sunil Kumar
Systems/Organic Farming Dr. Nisha Verma
Dr. Nirmal
Dr. P C Ghasal
Dr. Jayram Choudhary
Visioning and LISP workshop, along with a Mandla, MP 14-15 February, 40 Dr. M. Shamim
workshop on Co-design of Innovation and field 2024
visits aims to finalize sites for activities, including
IFS
Nature positive farming in view of climate change | ICAR-IIFSR, 19-23 February, - Dr. Sunil Kumar
and food security Modipuram, 2024 Dr. T.P Swarnam
Meerut Dr. Chandra Bhanu
Dr. PC. Ghasal
Dr. Jairam Choudhary
International Women’s Day with the theme “Invest | ICAR-IIFSR, 8 March, 2024 110 Dr. P C Jat
in women-accelerate progress” Modipuram Dr. Poonam Kashyap
Dr. Nisha Verma
National Symposium on Sustainable Agriculture SVBPUAT, 15-16 March, 2024 300 Dr. R. P Mishra,
Practices for Food Security and Environmental Meerut Dr. PP Singh
Conservation Dr. Nirmal
Farm and Laboratory Management Training for ICAR-IIFSR, 20-25 May, 2024 24 Dr. Sunil Kumar
Technical Staff of Agriculture University, Kota Modipuram, Dr. Suresh Malik
Meerut Dr. Chandra Bhanu

Dr. Poonam Kashyap
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Title of Training/workshop/school organized Venue Period pglrlﬁn::?:;:tl Name of Organizers
Dr. M. A. Ansari
Dr. Sunil Kumar
Dr. Mohd Arif
Dr. Raghvendra K.J.
Dr. Nirmal
Mission LiFE Campaign on Crop diversification Modipuram 27-31 May, 2024 125 Dr. Sunil Kumar
and virtual Dr. Raghuveer Singh
campaign Dr. N. Ravisankar
Dr. AK. Prusty
Dr. M. Shamim
Dr. M.A. Ansari
Dr. Raghavendra K.J.
Dr. Poonam Kashyap
Dr. P C Jat
One day interface meeting under IWMI Project Mandla, MP 11 June, 2024 35 Dr. M Shamim
Dr. Raghavendra K.J.
: ICAR-IIFSR, Dr. Chandra Bhanu
fet e Modipuram Ul 22 i Mrs. Deepshikha
Interactive Meeting on Hazards and Adoptation ICAR-IIFSR, 12 June, 2024 - Dr. Sunil Kumar
strategies of various crops for Heuristic Model Modipuram Dr. M A Ansari
under ACASA Project
Coordinated training cum demonstration of ICAR-IIFSR, 5 August, 2024 Dr. R. P Mishra
Aloevera Juice to an ABI incubatee Modipuram 01 Dr. Nisha Verma
Parthenium Awareness week ICAR-IIFSR, 16-22 August, 2024 210 Dr. Raghavendra Singh
Modipuram Dr. Mohd. Arif
and Tabita Dr. A.L. Meena
village of Dr. Sunil Kumar
Khatauli Dr. Chandra Bhanu
block district Dr. Raghuveer Singh
Muzaffarnagar
2" interface meeting under the project KVK, Mandla | 12 September, 2024 - Dr. Sunil Kumar
“Agroecology Initiative: Transformational Dr. M. Shamim
Agroecology Across Food, Land, and Water
Systems”.
Study visits for delegates from Nepal sponsored | Modipuram 17-21 September, 16 Dr. M. Shamim
by IWMI, Nepal and Almora 2024 Dr. N. Ravisankar
Dr. AK. Prusty
Dr. M.A. Ansari
Dr. Raghuveer Singh
Dr. Raghavendra K.J.
Dr. Poonam Kashyap
Dr. P C Jat
Swachta hi Sewa programme 2024 Village Tabita | 19 September 2024 80 Dr. PC. Jat
(Farmer First Dr. A.K. Prusty
Project) Dr. Poonam Kashyap
Dr. M. Shamim
Dr. Sunil Kumar
Dr. Raghuveer Singh
Dr. Nisha Verma
Dr. Raghavendra KJ
: ; ICAR-IIFSR, Dr. Chandra Bhanu
e Modipuram 25 September 2024 Mrs. Deepshikha
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Title of Training/workshop/school organized

Venue

Period

Number of
participants

Name of Organizers

Technology demonstration of agro-processing
tools and equipment for drudgery reduction

ICAR-IIFSR,
Modipuram

18 October, 2024

50

Dr. PC Jat
Dr. Nisha Verma

On campus training programme on “Technology
demonstration of agro-processing tools

and equipments for drudgery reduction” under
Farmer FIRST project to women SHG’s

ICAR-IIFSR,
Modipuram

18 October, 2024

16

Dr. P C Jat

Dr. Nisha Verma

Dr. Poonam Kashyap
Dr. AK. Prusty

Dr. M. Shamim

Dr. Raghuveer Singh
Dr. Raghavendra K.J.
Dr. Sunil Kumar

Vigilance Awareness Week

ICAR-IIFSR,
Modipuram

31 Octber- 6
November, 2024.

70

Dr. P Punia

Dr. Chandra Bhanu
Dr. Sunil Kumar

Dr. Jairam Choudhary
Dr. Nirmal

19" Annual Group Meeting of All India Network
Programme on Organic Farming

ICAR-NRC
Seed Spices,
Ajmer

8-9 November, 2024

52

Dr. Sunil Kumar

Dr. N. Ravisankar

Dr. AK. Prusty

Dr. M. Shamim

Dr. M.A. Ansari

Dr. Raghuveer Singh
Dr. Raghavendra K.J.

NICRA-NRM partner institutes Review Meeting

ICAR-IIFSR,
Modipuram

26 November, 2024

Dr. Sunil Kumar

Dr. Raghavendra Singh
Dr. A. L. Meena

Dr. Mohd. Arif

Dr. P C. Ghasal

Dr. M. Shamim

VIII (XXXVI of project) Biennial workshop of AICRP
on integrated farming systems

PAU, Ludhiana

2-5 December, 2024

130

Dr. Sunil Kumar

Dr. N. Ravisankar

Dr. AK. Prusty

Dr. M. Shamim

Dr. M.A. Ansari

Dr. Raghuveer Singh
Dr. Raghavendra K.J.

Stakeholder workshop under DST NOW project

Atali, Meerut

8 December, 2024

250

Dr. Poonam Kashyap

Entrepreneurship Development in Youths through
Training on round the year mushroom Production
Technology

ICAR-IIFSR,
Modipuram

9-11 December,
2024,

23

Dr. R.P Mishra

Dr. Chandra Bhanu
Dr. Nisha Verma
Dr. Nirmal

Dr. Sunil Kumar

Dr. Kamlesh Kumar

IEECARNIGH

ICAR-IIFSR,
Modipuram

30 December, 2024

Dr. Chandra Bhanu
Mrs. Deepshikha
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RADIO / TELEVISIONS TALK / SOCIAL MEDIA

I
ICAR

biodiversity and its assessment tools in NF

Topic Broadcasted/telecasted Date Name of speaker
Integrated Nutrient Management in Basmati rice | All India Radio, Akashwani Najibabad | 6 July, 2024 Prakash Chand Ghasal
Video recording (MOOC) on Importance of | MANAGE Hyderabad 14 August, 2024 | M A Ansari

F

DR. M A ANSARI

SENIOR SCIENTIST (AGRON
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NEW RESEARCH INITIATIVES

¢ Transformational agro ecology across food, land and water system
» Additive intercropping in wide row crops for resilient crop production

¢ Gobardhan flagship programmes of GOI a project on “Enrichment of FOM produced from CBG plants and development of package of
practices (PoP) for major crops”

e Achieving Sustainable Development Goals Through Adoption of Livestock-Based Natural farming System in Bundelkhand Region of
Uttar Pradesh

« Pilot project on Voluntary Carbon Market (VCM)”
¢ Development and on farm validation of organic package for commercial Horticultural crops for WPZ of UP
« Sustainable intensification of farming systems-food-value chain for ensuring food, nutritional and livelihood security of Buxa tribes”

 Evaluation of Lentus organic NPK on productivity, quality and soil health of rice-wheat system under organic production system.
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NEW INFRASTRUCTURE CREATED

—

5

Inauguration of VIP Guest House by Dr Himanshu Pathak, Secretary DARE and DG, ICAR and Dr S.K. Chaudhari, DDG, NRM at ICAR-IIFSR

Al T TR TS D R e~ G G
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| —

] ",‘ { : il
Inauguration of International Standard Referral Laboratory for Organic Farming by Dr Himanshu Pathak, Secretary DARE and DG, ICAR
and Dr S.K. Chaudhari, DDG, NRM at ICAR-IIFSR

Inauguration of Technology Park by Dr. S.K. Chaudhari DDG, NRM at ICAR-IIFSR
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OTHER PROGRAMMES ORGANIZED

Republic Day — 26™ January, 2024

The Institute celebrated Republic Day on 26th January 2024. The
Director of the Institute, Dr. Sunil Kumar, hoisted the national flag
to commemorate the occasion. In his address, he emphasized
the Institute’s commitment to sustainable farming systems and
its pivotal role in enhancing farmers’ livelihoods. The event also
featured cultural programs and the recognition of outstanding staff

contributions.

Institute Celebrated its 35" Foundation Day on 01 April, 2024

The ICAR-Indian Institute of Farming Systems Research,
Modipuram, celebrated its 35" Foundation Day on 1t April

2024 in hybrid mode, with active participation from scientists,
farmers, FPOs, SHGs, and various stakeholders from across
the India. The event was inaugurated by Hon’ble DDG (NRM),
Dr. S. K. Chaudhari, who delivered the Foundation Day lecture,
highlighting the institute’s remarkable journey and the critical
importance of research focused on climate change and resource
sustainability. Dr. K. K. Singh, Vice Chancellor of SVPUAT,
Meerut, graced the occasion as Chief Guest. The Director of the
Institute, Dr. Sunil Kumar, presented the Annual Report, outlining
major achievements, including the development of 73 prototype
IFS models that have enhanced farmer incomes, improved soil

107 8P

health, and reduced fertilizer use. Guests of Honour Dr. Rajbir Singh
(ADG, AAFCC), Dr. A. Velmurugan (ADG, SWM), Dr. A. K. Mohanty
(Director, ICAR-CIRC), and Dr. R. K. Singh (Head, ICAR-CPRI-RS,
Modipuram) commended the institute’s contributions and offered
valuable suggestions for future research directions. The celebration
also featured the inauguration of a Technology Park, research
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site visits, release of publications, cultural programmes, and the
distribution of awards recognizing outstanding contributions by
staff, scientists, and agri-preneurs.

Awareness Campaign on “Crop Diversification” Under LiFE
Mission

An awareness programme on “Crop Diversification” under the
LiFE Mission was organized at ICAR-IIFSR, Modipuram, on 27%
May 2024. The Chief Guest, Smt. Shubha Thakur, Additional
Secretary, Government of India, emphasized the urgent need for
crop diversification, particularly the integration of oilseeds and
pulses into cropping systems to reduce dependence on edible
oil imports. She also advocated intercropping in sugarcane to
promote sustainable agriculture. Dr. Sunil Kumar, Director, ICAR-
[IFSR, presented the highlights of pilot project being implemented
across 75 districts, aimed at ensuring food, nutrition, and
livelihood security while reducing market dependency. A total of
55 farmers from five villages participated in the event and received
inputs for Kharif crops. During the event a LiFE Mission pledge
was administered, and social media content was released to raise
public awareness on sustainable agricultural practices.

Annual Report 2024

Celebration of World Environment Day

On June 5, 2024, the institute organized a World Environment Day
programme under the theme "Our Land, Our Future" in Pepala village,
Rohta block, Meerut, as part of the LiFE Mission initiative. The event
included a farmers’ seminar and a plantation drive focused on
promoting sustainable food systems, with the participation of 60
farmers and students. More than 1,000 fruit and multipurpose tree
saplings were distributed for on-field demonstrations to promote
ecological balance and long-term sustainability. The programme
reinforced the importance of environmental stewardship through
practical action and active community participation.

WA §RT ‘TUd AR A7 feaw” &1 e
" T . Y 4 ;
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HIHATI—RII PY YTl FFHALT TR, HAGIYRH, A3
H fadid 21 S 2024 BT THd AWET ANT fead @
s fhar T R e @ dsnel, fdeRa,
HHATRGT, I IRARSH  TeeTayg=A dnlo'll'ﬂ @ frrarfa
9 ge—Tedx W ferar| AnT Riférer < frm @i =
PHH H SuRed W oIl @, faRmex Afeers
T WRY P AF H Gd gy, A UeR & ge W
T AN & IR ¥ fOgd wU 9 e dRar| A o
St | Ry 7 R 9eR & wiRs® eRT &g oy
AR Ud U0 & 9 H faga &4 | g&ei[ $Rag | Sf
HATS GAR AT 7 W Siiae &g i1 IR, HIOMIE g
STANT & Hgcd & R H | BT YR HRa |

ICAR-IIFSR Launches “Ek Ped Maa Ke Naam” Campaign

ICAR-Indian Institute of Farming Systems Research

The Institute launched the “Ek Ped Maa Ke Naam” initiative
on 21% August 2024, with the goal of planting 500 trees on its
campus. The campaign was inaugurated by the Director of the
Institute, Dr. Sunil Kumar, who led the ceremonial plantation
drive. In his inaugural address, he emphasized ICAR-IIFSR’s
commitment to organizing the Government of India’s flagship
campaign on a large scale. He highlighted the importance of
trees and added that agroforestry and horticulture-based farming
systems not only enhance environmental sustainability but also
contribute to increased farmer incomes, making them essential to
resilient agricultural development. The inaugural event witnessed
enthusiastic participation from Heads of Departments, scientists,
officers, and staff members, who collectively planted trees to
mark the beginning of the campaign. ICAR-IIFSR plans to continue
organizing similar initiatives as part of its ongoing commitment to
environmental stewardship and sustainable agriculture.

Kisan Gosthi and Ghar-Ghar Tiranga Programme

A "Kisan Ghosthi and Ghar-Ghar Tiranga Programme" was
organized on August 14, 2024, at Sethri village, Block Khatouli,
District Muzaffarnagar, as part of the Farmer First Programme. The
event was attended by farmers and children of Sethri village, along
with a team from ICAR-IIFSR, Modipuram, Meerut. A total of 80
farmers actively participated in the event.

Waadl fead GaRIE &1 AT
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HAIHITI—IRAI PY YT FFHIT R, AGIYRH, A3
gRT faAId 10 & 15 SFRT 2024 & SRIE W=l fead
TARE Td ¥ R R e @1 e fhar A
HRIHH BT YIRY PR 8 G & [Fawrd Sf Grilel AR
J 9arn 6 @R & BHARAl, SHd uRaReEl, fheamEt
UG SH—SIF | <91 U4 Igedel ok @ Ui F# e @l H1aeT
Uqd R © el @ fIU I8 HTAHHA BT Jrd) Arfad
BN | faAid 12—15 3R 2024 & SR WA B AR
% FARSH Td HA FoAd Bl AR H AN Teldha
ARRATATeT Td Aiepiid HRIGAT H @R[ & 9 9 &
HHATRY T TG S9d IRAR ST 7 de—ded) AT for|
i 15 TR 2024 & Wa=al faad HRIGH & faid
A & Faerd ©f gl BAR §RT SISRIEY U4 wWaad]
feqq 9T & | HRIBHE BT FHYE fHar TAT| g6 SR
QT 12—15 T, 2024 & A, WA H AWM WA
gferfTarell Ud wivgfas wriwal & ol gfaifiay ar
a2 #EIed §RT YREPR SR FHEATG AT fbar mar | f&=ie
10 3T 2024 Pl AU &I Al Feid gRT =T feasd
qd & Ifaid I HEledd &7 Ao A far war R
I B Afgell HHAT U Bl & ARl 7 dg—agd
T forar | e weley 3 wRd $fY srgeiem™ uRye, =
faeell, ERT PV omTell AR ®I 2023 BT FAAS ol
RESR A w® 1 Ienirel, AeRal vd saaiRal &
TS <1 UG qesdT AR Bl Farferd &= arel | O

T HHARAT B JRIBR ahy FH1a o |

Parthenium Awareness Week

Annual Report 2024

ICAR-Indian Institute of Farming Systems Research, Modipuram,
organized “Parthenium Awareness Week” from 16" to 22" August
2024 to educate staff, farmers, villagers, and students about the
harmful effects of parthenium and encourage its eradication.
The week commenced with a parthenium uprooting drive at the
institute’s farm, led by Dr. Sunil Kumar, Director, ICAR-IIFSR,
Modipuram. Programme was organized by Division of Cropping
Systems and Resource Management (CSRM) of the institute. Dr
Raghavendra Singh, Head, CSRM elaborated the health hazards
of parthenium, including skin inflammation, asthma, and allergies
in humans, and dermatitis and diarrhea in livestock. A Parthenium
Awareness Camp and kisan gosthi were held in Tabita village,
Khatauli block, to educate farmers on the weed’s impact on crop
productivity and livestock health. Scientists demonstrated control
measures and urged continued vigilance. Students at Tabita
Primary School were also sensitized about parthenium’s harmful
effect and encouraged to share the knowledge with their families.
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Institute organized a Review Meeting of the NICRA for the Natural
Resource Management (NRM) theme on 26" November 2024 in
which nine NRM based ICAR institutes participated. The meeting
was chaired by Dr. B. Venkateswarlu, Former Vice Chancellor of
VNMKYV, Parbhani, with Dr. S. K. Chaudhari, DDG (NRM), ICAR,
gracing the occasion as the Chief Guest. In his address, Dr.
Venkateswarlu emphasized thatall scientists engaged in NICRA
(NRM) showed generate robust datasets and produce actionable
knowledge for various stakeholders involved in climate-resilient
agriculture. The Chief Guest, Dr. S. K. Chaudhari, stressed the
importance of covering all facets of agriculture in the NICRA
progr amme, including enhancing resource use efficiency,
resource conservation and recycling, precision nutrient and
water management, farming system diversification, long-term
carbon sequestration, and good management practices beyond
crop production. He also encouraged expanding partnerships
beyond the National Agricultural Research System (NARS),
involving organizations such as CSIR, DST, and MoEF. Dr. V. K.
Singh, Director, ICAR-CRIDA, provided an overview of ongoing
NICRA research activities and future plans for strengthening the
programme. Dr. Sunil Kumar, Director, ICAR-IIFSR, welcomed the
dignitaries and presented highlights of the Institute’s progress
in integrated farming systems, and organic and natural farming
research with a focus on climate resilience. Principal Investigators
and Co-Principal Investigators from nine ICAR institutes and State
Agricultural Universities under the NRM theme of NICRA presented
updates on their current research and outlined roadmaps for future
initiatives. Participants also visited ongoing NICRA experiments at
the Modipuram Centre, including research on organic, natural, and
integrated farming systems.

Celebration of World Soil Day

The Institute celebrated World Soil Day on 5™ December 2024 in
Jangethi village, Meerut district. The event witnessed the active
participation of over 115 individuals, including 60 students, 10
teachers from the village's Upper Primary School, and 40 farmers.
Programme was coordinated by Dr. Chandra Bhanu, Principal
Scientist, who emphasized the judicious use of natural resources
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like soil and water to safeguard the well-being of present and future
generations. He stressed the imp ortance of integrated nutrient and
pest management in preventing soil degradation. Young Scientists
of the institute namely Dr. Amrit Lal Meena, Soil Scientist, Dr P C
Ghasal (Agronomy) and Dr Jairam Choudhary (Soil Micribiology)
highlighted the significance of soil in agriculture and guided
students on career opportunities in the agricultural sector.

Clebration of Kisan Diwas under Swachhta Pakhwada

As part of the Swachhta Pakhwada (16-31 December 2024),
institute celebrated Kisan Diwas on 23 December 2024 in Shahpur-
Jainpur village, Meerut. The event witnessed the participation of 78
individuals, including farmers, farm women, children, and students.
Activities included the Kisan Samman, where farmers were honored
for their contributions, followed by a Farmer-Scientist Interaction on
key topics such as the diversification of sugarcane-based farming
systems, integrated nutrient management (INM) in seasonal crops,
and the use of artificial intelligence in agriculture. The programme
also focused on awareness about general cleanliness and hygiene
for a healthy lifestyle, and the use of waste decomposer for residue
recycling under the Swachhta mission.

Annual Report 2024

ICAR

Farmers-Scientist Interaction with NGO

A one day Farmers-Scientist Interaction meeting was organized on
29.04.2024 in collaboration with MATI-Biodiversity Conservation
and Social Research Organization, Dehradun. A group of 26
farmers practicing organic strawberry cultivation from Bijnor
District of Uttar Pradesh participated during the programme.
Programme was chaired by Dr Sunil Kumar, Director, ICAR-IIFSR.
Director stressed upon scope and opportunities for organic farming
at local, regional, national and international levels. Programe was
coordinated by the experts of institute which included lecture cum
exhaustive discussion by Dr Chandra Bhanu, (Plant Pathology),
Dr P C Ghasal (Agronomy), and Dr Peyush Punia (Fisherese), Dr
Poonam Kashyap (Fruit Science).
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TECHNOLOGY / METHODOLOGY RECOGNIZED BY ICAR,

NEW DELHI

Name of Technology Category Technology Code Name of Recipients
Bankable integrated farming | Technology ICAR-NRM-IIFSR- M. Shamim, N. Ravisankar, A.K. Prusty,
systems models for up Technology-2024-086 Raghuveer Singh, Raghavendra K.J., M.A. Ansari,
scaling to the landscape level A.S. Panwar, S. Bhaskar, Rajbir Singh,

Sunil Kumar and Pls of AICRPs
Integrated Organic Farming Technology ICAR-NRM-IIFSR- N. Ravisankar, Amit Kumar, PC. Jat, M. Shamim,
Systems (IOFS) models for Technology-2024-087 Meraj Alam Ansari Debashis Dutta, Suresh Malik,
Chhattisgarh, Gujarat, Kerala, Poonam Kashyap, Chandra Bhanu, Lalit Kumar,
Meghalaya, Rajasthan, Sikkim Anup Das, Jayanta Layak, C.K. Thankamani,
and Tamil Nadu E. Somasundaram, R. Krishnan, S.K. Sharma,

Ravikant Sharma, Ravikant Avasthe, Shaon

Kumar Das, Raghavendra Singh, G. Suja,

L.J. Desai, M.C. Bhambri, Adikant Pradhan,

A.K. Prusty Raghuveer Singh, Raghavendra,

K.J., A.S. Panwar, S. Bhaskar Sunil Kumar

and Rajbir Singh
Quantitative analysis of Product ICAR-NRM-IIFSR- A.K. Prusty, N. Ravisankar, A.S. Panwar PC.
integrated farming systems Product-2024-088 Ghasal, Mohammad Shamim Poonam Kashyap,
through typology M.A. Ansari Sunil Kumar, Jashnjot Kaur

J.P. Tetarwal and Jacob D.
Optimizing nutrient Technology ICAR-NRM-IIFSR- PC. Ghasal, Chandra Bhanu, D. Dutta, Jairam
management in basmati rice- Technology-2024-089 Choudhary, Amit Kumar, Chethan Kumar G.,
mustard system during the A.L. Meena, Lalit Kumar, Kamlesh Kumar,
organic conversion period. R.P. Mishra, T.P. Swarnam and Sunil Kumar
CA based management Technology ICAR-NRM-IIFSR- Amrit Lal Meena, Raghavendra Singh,

practices for major cropping
systems of upper Indo-
Genetic plain

Technology-2024-090

L.R. Meena, Sunil Kumar PC. Ghasal, Chandra
Bhanu, Jairam Choudhary Kamlesh Kumar,
PC. Jat and Sunil Kumar
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AWARDS AND HONOURS
i Year of . -
Name of Recipient Name of Award/Honours A Awarding Organization and Event Venue
Dr. Sunil Kumar NAAS Fellow 2024 National Academy of Agricultural Sciences (NAAS)
Dr. M A Ansari NAAS Associate 2024 National Academy of Agricultural Sciences (NAAS)
Dr. N Ravisankar Best Policy Paper Award 2024 ICAR-NAARM, 49" Foundation Day, Hyderabad
Dr. M A Ansari
Dr. Kamlesh Kumar Dr. R. P Singh Gold Medal for 2024 ICAR-IARI, New Delhi
Excellence in Academics and
Research
Dr. Nirmal Best Oral Presentation 2024 SVPUAT, Modipuram, Meerut
Dr. Kamlesh Kumar
Dr. R P Mishra
Dr. Sunil Kumar
Dr. Raghavendra K J
ICAR-IIFSR Best Stall Award (Natural 2024 Dr. Rajendra Prasad Central Agricultural University, Pusa,
Farming and Nutri-Cereal Samastipur, Bihar (24-26 Feb 2024)
Cultivation for Farmers’
Prosperity — Kisan Mela)
ICAR-IIFSR ICAR Swachhata Pakhwada 2024 ICAR
Award
Dr. P C Ghasal FSRDA Young Scientist Award 2023 FSRDA (Farming Systems Research and Development
Association)
Dr. Sunil Kumar FSRDA Associate Award 2023 FSRDA (Farming Systems Research and Development
Association)
Dr. R P Mishra Best Research Team Award 2024 ICAR-IIFSR, Foundation Day, 1st April 2024, Modipuram
Dr. S Malik
Dr. AK Prusty
Dr. Amit Nath
Dr. Debasish Dutta
Dr. Kamlesh Kumar
Dr. M Shamim
Dr. N Ravisankar
Dr. Poonam K ashyap
Dr. P C Ghasal
Dr. N Ravisankar Team Award for Research 2024 ICAR-IIFSR, 35" Foundation Day, Modipuram
Dr. M Shamim on “Sustainable Resource
Dr. A K Prusty Management for Climate Smart
Dr. M A Ansari IFS” (AICRP-IFS, Modipuram
Dr. Raghuveer Singh Centre)
Dr. Raghavendra KJ
Dr. M A Ansari Best Young Scientist Award 2024 ICAR-IIFSR, Foundation Day, 1%t April 2024, Modipuram
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Name of Recipient Name of Award/Honours X:;rr:; Awarding Organization and Event Venue
Dr. R P Mishra Best Division Award (Integrated 2024 ICAR-IIFSR, Foundation Day, 1%t April 2024, Modipuram
Dr. P Punia Farming System Division)
Dr. S Malik
Dr. P P Singh
Dr. Nirmal
Dr. Kamlesh Kumar
ICAR-IIFSR Cricket Champions — North 2024 ICAR, North Zone Sports Meet

Zonal Sports Meet
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ICAR-Indian Institute of Farming System Research, Modipuram
{ICAR-IFSR), Meerut, Uttar Pradesh
[Sharing)

[@ PhotoScan by Google Photos

ICAR-IIFSR received Swachhata Pakhwada award- 2023 by ICAR
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RECOGNITIONS

e Dr. Sunil Kumar, Member, Committee on mainstreaming Natural Farming Research, Education and Extension.

e Dr. Sunil Kumar, Member, Committee on Regional Consultation on Science of Natural Farming.

e Dr. Sunil Kumar, Member, National Execution Committee, National Mission on Natural Farming.

e Dr. Sunil Kumar, Member, Committee on Draft Operational Guidelines for Climate Resilient Agriculture (CRA) Program.

e Dr. Sunil Kumar, Go-Member, Sub-Committee for preparation of SOP/GFR/POP for generating organic fertilizer and biofertilizer rec-
ommendation in Soil Health Care.

e  Dr. Sunil Kumar, Member, ICAR-IIFSR representative, working group No.2D: Agriculture Sector-Inter-ministerial working group on
commitments on Net zero and to propose strategies.

e Dr. Sunil Kumar, Member, Project Steering Committee (PSC) of TEEB-Agrifood.
e Dr. Sunil Kumar, Member, ICAR-IIFSR representative, Pilot Projects on Carbon Credit against different sustainable farms.

e Dr. Sunil Kumar, ICAR-IIFSR, Anchor, Identification of 100 Clusters in different Agro-climatic zones for implementation of IFS under
R&D Program.

e Dr. Sunil Kumar, Member, Institute Management Committee, ICAR-DWR, Jabalpur.

e Dr. Sunil Kumar, Member, Subject Matter Expert for AICRPDA, ICAR-CRIDA, Hyderabad.

e Dr. Sunil Kumar, Member, Selection Committee of ASRB for CAS/ DR, Scientists, Head RRS.

e Dr. Sunil Kumar, Member, Committee on understand APCNP model for the implantation of Natural Farming.

e Dr. N. Ravisankar, Chairman of the subcommittee constituted to formulate common syllabus and curriculum for Diploma and Certif-
icate programmes for Organic Agriculture.

e Dr. M A Ansari, Member of the Agricultural Systems and Management Sectional Committee, BIS, New Delhi.

e Dr. N. Ravisankar, Subject Matter Expert for Crop Production for AICRP on Rapeseed and Mustard -committee constituted by Crop
Science division, ICAR, New Delhi.

e Dr.N. Ravisankar, Member of Knowledge Platform committee of MSTC (Jaivik Kheti Portal) constituted by Ministry of Agriculture and
Farmers Welfare, Government of India, New Delhi.

e Dr. N. Ravisankar, Member of the committee constituted for preparation of Training Manual on Organic Farming and Certification.
e Dr. N. Ravisankar, Member, National Advisory Committee, National Mission on Natural Farming.

e Dr. N. Ravisankar, Member, National Technical Committee for implementing Himalayan Agroecology Initiative (HAI).

e Dr. N. Ravisankar, Member of Institute Management committee for CAZRI, CSSRI, NRRI, ICAR-RCER.

o Dr. N. Ravisankar, Served as Member of the Assessment committee for Scientists under CAS for ICAR-ISRI, Lucknow.

e Dr. Raghavendra Singh, Member of the Assessment committee for Technical Personal under CAS for ICAR-CRIDA, Hyderabad.

o Dr. Raghavendra Singh, Member Secretary of Quinquennial Review Team (2018-2023) of ICAR-IIFSR, Modipuram, AICRP-IFS and
Al-NPOF.

e Dr. Raghavendra Singh, Member Secretary Research Advisory Committee of ICAR- IIFSR, Modipuram, Meerut.
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MONITORING AND VISITS
University Centre Date Monitored by
PDKYV, Akola Akola (Main) 5-7 April, 2024 Dr. N. Ravisankar
Dr. Raghavendra KJ
PDKV, Akola Warda (OFR) 5-7 April, 2024 Dr. N. Ravisankar
Dr. Raghavendra KJ
ANDUAT, Ayodhya Ayodhya 22-23 June, 2024 Dr. Sunil Kumar
CSKHPKVV, Palampur Palampur 6-7 July, 2024 Dr. N. Ravisankar
PAU, Ludhiana Ludhiana, Patiala 8 July, 2024 Dr. N. Ravisankar
ANDUAT, Ayodhya Faizabad 20 July, 2024 Dr. N. Ravisankar
PJTSAU, Hyderabad Rajendranagar 14 August, 2024 Dr. N. Ravisankar
Dr. M. A. Ansari
JNKVV, Jabalpur Jabalpur 11 September Dr. Sunil Kumar
BHU, Varanasi Varanasi 7 Qctober, 2024 Dr. Sunil Kumar
AU, Kota Kota 7 Qctober, 2024 Dr. N. Ravisankar

SKNAU, Jobner

Durgapura, Bharatpur

8 October, 2024

Dr. N. Ravisankar
Dr. M. A. Ansari

TNAU, Coimbatore

Coimbatore, Yethapur

24-28 October, 2024

Dr. N. Ravisankar

CSAUA&T, Kanpur

Kanpur

25 October, 2024

Dr. M. A. Ansari
Dr. Raghavendra Singh

ICAR-NRCSS, Ajmer

Ajmer

7 November, 2024

Dr. Sunil Kumar

Dr. N. Ravisankar
Dr. A. K. Prusty

Dr. M. Shamim

Dr. M. A. Ansari

Dr. Raghuveer Singh
Dr. Raghavendra KJ

PAU, Ludhiana

Ludhiana

14 November, 2024

Dr. Sunil Kumar

PAU, Ludhiana

Ludhiana

30 November, 2024

Dr. N. Ravisankar
Dr. A. K. Prusty

PAU, Ludhiana

Ludhiana

1 December, 2024

Dr. M. Shamim
Dr. Raghuveer Singh
Dr. Raghavendra KJ

PJTSAU, Hyderabad

Rajendranagar

23 December, 2024

Dr. N. Ravisankar
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MoUs SIGNED

 Signed MoU between ICAR-IIFSR and CIMMYT.

* Signed MoU between ICAR-IIFSR and Department of Fertilizers (DoF).

 Signed MoU between ICAR-IIFSR and Motherhood University Roorkee, Uttarakhand.

 Signed MoU between ICAR-IIFSR and IIWBR, Karnal.

 Signed MoU between ICAR-IIFSR and Prithvi Crop Care Pvt Itd, Madhya Pradesh.

 Signed MoU between ICAR-IIFSR and NAARM/a-Idea, Hyderabad, Telangana.

 Signed MoU between ICAR-IIFSR and M A Ghani & Sons for a uniform bar tool (Technology license agreement).

 Signed MoU between ICAR-IIFSR and M A Ghani & Sons for a multi-purpose scissor for agriculture (Technology license
agreement).

 Signed MoU between ICAR-IIFSR and Acharya Narendra Dev University of Agriculture & Technology, Ayodhya.
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Awareness campaign,ga “Crop Diversification” under LiFE mission
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Visit of Smt. Shubha Thakur, Additional Secretary, Ministry of Agriculture & Farmers Welfare Government of India on 27 May, 2024
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Shri Franklin Khobung, Joint Secretary (NRM), DA&FW visited and interacted with scientists of ICAR-IIFSR on May 09, 2024

Visit of Dr B S Dwivedi and Dr(Mrs) Vandana Dwivedi at ICAR-IIFSR during 2 July 2024
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Dr Salman Hussain, Head TEN Unit, UNEP visited ICAR-IIFSR, Modipuram visited on 17 Oct, 2024 and interacted for the Second
phase TEEB Agri Food Initiative project in Uttar Pradesh and Uttarakhand

»

!.a_ 1 ‘ .‘ : | il w
Inauguration of ISORL and VIP Guest House by Dr Himanshu Pathak, Secretary DARE and DG, ICAR and Dr S.K. Chaudhary, DDG,
NRM on November 04, 2024 at ICAR-IIFSR
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One Day Internation workshop cum interaction Meeting with 13" Conservation Agriculture Advance Course on
December 20, 2024 at ICAR-IIFSR
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RESEARCH COORDINATION AND MANAGEMENT

10" Research Advisory Committee (RAC) Meeting

The 10" Research Advisory Committee (RAC) meeting of the
ICAR—Indian Institute of Farming Systems Research (IIFSR),
Modipuram, Meerut, was successfully held on December 17—
18, 2024. The meeting was chaired by Dr. K. M. Bujarbaruah,
former Deputy Director General (Animal Science), ICAR, New
Delhi. In his inaugural address, Dr. Bujarbaruah commended the
Institute’s research achievements and emphasized the need to
further refine future research with a focus on in-depth analysis
of Integrated Farming Systems (IFS) data, enhancing soil organic
carbon, reducing greenhouse gas emissions, minimizing chemical
fertilizer use through initiatives like PM-PRANAM, promoting
organic and nature-positive farming, integrating resource
conservation technologies, adopting agrivoltaic systems for
clean energy generation on farmland, and developing waste-to-
wealth technologies. Dr. Rajveer Singh, ADG, ICAR, highlighted
the importance of integrating precision and natural farming to
lower input costs and safeguard environmental health in the
face of climate change. The RAC members Dr. S. Rajan, Dr. R.K.

Awasthe, Dr. S.A. Faruqui, Dr. K.S. Ramachandran, and Dr. R.B.
Singandhupe gave suggestions on the adoption of improved fruit
varieties and crop technologies, integration of livestock into IFS
models, emphasis on water and natural resource conservation,
and promotion of secondary agriculture to engage rural youth
in farming. Dr. Sunil Kumar, Director of the Institute, presented
a detailed report on research progress over the past two years.
He informed that over 74 IFS models have been developed,
demonstrating the potential to increase farmers’ income by 3-5
times, reduce fertilizer dependency by 40-50%, improve water
conservation, and mitigate greenhouse gas emissions. Divisional
heads also shared their respective progress updates. The meeting
was effectively coordinated by Dr. Raghvendra Singh, Member
Secretary, RAC

Quinquinial Review Team (QRT) Meeting

The final meeting of the Five-Year Review Team at ICAR-Indian
Institute of Farming Systems Research (lIFSR), Modipuram,
Meerut, was organized during October 23-24, 2024. The meeting
was chaired by Dr. Arvind Kumar, Ex Vice Chancellor, RLBCAU,
Jhansi and Chairman of QRT. In his address, he emphasized the
urgent need to strengthen research in integrated farming systems
to ensure food, nutrition, livelihood, and environmental security for
the farmers of the country. He highlighted the necessity to redesign
and reorient integrated farming systems research considering the
changing national and international food demands, advancements
in agricultural mechanization and digital revolution, along with
challenges posed by climate change. Earlier Dr. Sunil Kumar,
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Director, ICAR-IIFSR welcomed all the guests and presented an
overview of the institute’s achievements during 2018-2022, along
with the strategic direction and focus of research for the upcoming
five-year period. Committee members including Dr. V. S. Thakur, Dr.
A. K. Singh, Dr. Vandana Dwivedi, and Dr. N. P Singh, as well as
heads of divisions, provided their valuable suggestions for steering
research on integrated, organic, and natural farming systems in
the right direction. Dr. Raghvendra Singh, Member Secretary, QRT
presented the committee’s recommendations to all participants.

36" Institute Research Committee Meeting

The 36" meeting of Institute Research Committee (IRC) meeting
of ICAR-IIFSR, Modipuram, Meerut was held on 25" June 2024
to 2" July 2024 to review the progress of on-going research
projects, the follow up of action of 35" IRC meeting and technical
programmes of new research proposals. The meeting was chaired
by Dr Sunil Kumar, Director, ICAR-IIFSR. All the Heads/in charges
and scientists attended and participated in the meeting.

Director particularly highlighted the role on the institute in many
flagship programmes, like climate resilient agriculture, voluntary

ICAR-Indian Institute of Farming Systems Research

carbon market, net zero emission, doubling farmers income,
organic and natural farming. The state Governments, NGOs
and other stakeholders are looking towards ICAR-IIFSR for its
contribution as key knowledge partner and stakeholder as research
institute, for which we need to reorient the mandated research
matching the client requirement. He appreciated the efforts of
the institute scientists which has brought the ICAR-IIFSR in much
limelight through its Headquarters and AICRP centers/network
partners in the area of IFS, organic farming and natural farming
at the national and international level. He opined that institute is
progressing well with the international projects under UNEP-
TEEB, CIMMYT, IWMI and it needs further strengthening in view
of new emerging challenges in agriculture and research needs. He
particularly asked all HoDs/ ICs and scientists to achieve the 100
days targets and 5 years targets for timely reporting. The Chairman
expressed satisfaction on technology certified by ICAR but also
asked to prepare the documents for future technology in the
required format of ICAR to enhance the possibility of clearance by
the designated committee. Further, he desired that all the projects
should be in line with the mandate of the institute and fulfilling QRT,
RAC recommendations

T 36" Instit
1 || | Committec
{2529 June, 2024

i el B e dg

—250 110 (g

Pr———————

36™ Institute Research Committee Meeting during 19-26 June, 2023
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(A) Institute Funded Projects

Name of Projects and code

Duration of project

Pl/Co-Pl/Associates

Standardization of IFS modules and model for different farming situations 2023-28 Dr. R. P. Mishra (PI)
of western plain zone of U.P Dr. Peyush Punia
NRMAIIFSRSIL202305000298 Dr. Suresh Malik

Dr. Lalit Kumar

Dr. P P Singh

Dr. Chandra Bhanu

Dr. A. K. Prushty

Dr. Sunil Kumar

Dr. Nirmal

Dr. Kamlesh Kumar
Development of regenerative Agro-forestry based IFS Model for Sustainable 2020-2025 Dr. Nirmal (PI)
production and livelihood. Dr. Sunil Kumar
NRMAIIFSRSIL202005000251 Dr. Suresh Malik

Dr. Kamlesh Kumar

Dr. Raghavendra KJ
Sustainable livelihood generation through IFS involving uneconomic cattle. 2019- 2025 Dr. Raghuveer Singh (P1)
NRMAIIFSRSIL201910000254 Dr. Nirmal

Dr. S. K. Dabas

Dr. A. S. Sirohi

Dr. H. L. Singh
Development of fruit crop based integrated farming system for western 2022-2025 Dr. Pushpendra P. Singh (P1)
plain zone of U.P. Dr. Suresh Malik
NRMAIIFSRSIL202205000255 Dr. Chandra Bhanu

Dr. Amrit Lal Meena

Dr. Nirmal

Dr. Raghavendra K.J.
Establishment of ornamental and biofloc fisheries modules for farm 2022- 2025 Dr. Peyush Punia (PI)
livelihood improvement. Dr. Lalit Kumar
NRMAIIFSRSIL202205000257 Dr Sunil Kumar

Dr. Jairam Choudhary
Modelling the effect of nitrogen options under conventional and conservation 2023- 2027 Dr. Kamlesh Kumar (PI)
tillage on growth, yield and nitrogen dynamics in maize and wheat. Dr. Amrit Lal Meena
NRMAIIFSRSIL202306000299 Dr. Prakash Ghasal

Dr. Nirmal
Development of Integrated Organic Farming System model for Uttar 2023- 2027 Dr. N. Ravisankar (P1)
Pradesh, Uttarakhand and Punjab NRMAIIFSRCIL202310000307 Dr. P C. Jat

Dr. Poonam Kashyap

Dr. Meraj Alam Ansari

Dr. Rakesh Kumar Singh

Dr. Lalit Kumar

Dr. Chandra Bhanu

Dr. Jairam Chaudhary

CC-PI From AINPOF-OF Centres
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Name of Projects and code

Duration of project

Pl/Co-Pl/Associates

Identification of Cropping Systems Module for Different Farming Systems 2021-2026 Dr. M Shamim (PI)
(NRMAIIFSRSIL202104000267) CC-PI from all the on station

centres of AICRP-IFS
Assessing the role and contribution of Integrated Farming Systems for 2021- 2026 Dr. M. Shamim (PI)
addressing One Health at household and landscape levels Dr. N. Ravisankar
(NRMAIIFSRSIL202111000275) Dr. M. A. Ansari

Dr. A. K. Prusty

Dr. R. P Mishra
Updating of cropping system atlas of India and preparation of futuristic 2019- 2024 Dr. Raghuveer Singh (PI)
crop plan for 2030, 2040 and 2050. Dr. N. Ravisankar
(NRMAIIFSRCIL201910000273) Dr. V. Ramamurthy

Dr. C. A. Rama Rao

Dr. B. M. K. Raju

Dr. M. Shamim
Estimation and valuation of ecosystem services from organic and natural 2021- 2025 Dr. M. A. Ansari (PI)
farming systems in different Agro-ecology Dr. N. Ravisankar
(NRMAIIFSRSIL202104000276) Dr. M. Shamim

Dr. Jairam Choudhury

Dr. P C. Ghasal

Dr. Raghavendra KJ

CCPI of AINP-OF centres

(Modipuram, Ludhiana, Pant

Nagar, Coimbatore, Dharwad,

Gangtok, Bajaura and Almora)
Multi-criteria assessment of IFS schemes design and its impact on 2021-2024 Dr. Raghavendra KJ (P1)
farmer’s livelihood Dr. A. K. Prusty

Dr. M. Shamim

Dr. M. A. Ansari

Dr. Raghuveer Singh
Development of Vegetable Based Farming System Models for Food and 2022-2027 Dr. Poonam Kashyap (PI)
Nutritional Security of Farmers of Western Uttar Pradesh Dr. A. K. Prusty
(Phase 2) Dr. Jayram Choudhary
(NRMAIIFSRSIL202201000262) Dr. Amrit Lal Meena

Dr. M. A. Ansari
Characterization of Existing Farming Systems of Uttarakhand 2018-2024 Dr. Nisha Verma (PI)
(NRMAIIFSRSIL201810000263) Mr. Vipin Kumar Chaudhary

Dr. Raghavendra K.J.

Dr. Nirmal
Crop improvement for organic production system (with Soybean as a 2023-2028 Dr. D. Kumar (PI)
New Crop) (Phase-Il) Dr. K. H. Singh (DRMR Bharatpur)
(NRMAIIFSRSIL202305000302) Dr. T. P Swarnam

Dr. L. R. Meena

Dr. S. K. Gupta (lISR Indore)

Dr. B. S. Gill (PAU)
Integration of concentrated manure for organic nutrient management in 2023-2028 Dr. P. C. Ghasal (PI)

different cropping systems
(NRMAIIFSRSIL202305000303)

Dr. Chandra Bhanu
Dr. A. L. Meena

Dr. Jairam Choudhary
Dr. Kamlesh Kumar
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Name of Projects and code

Duration of project

Pl/Co-Pl/Associates

Development of pest and disease management package for vegetables for 2023-2026 Dr. Chandra Bhanu (PI)
organic production system Dr. A. L. Meena
(NRMAIIFSRSIL202305000304) Dr. P C. Ghasal

Dr. Jairam Choudhary
Development and validation of microbial consortia for crop residue 2018-2025 Dr. Jairam Chaudhary (PI)
recycling under organic farming system Dr. T. P Swarnam
(NRMAIIFSRSIL201805000293) Dr. Chandra Bhanu

Dr. A. L. Meena

Dr. P C. Ghasal
Effect of rice straw retention, incorporation and residue decomposition 2021- 2025 Dr. A. L. Meena (PI)
on productivity, profitability, soil health and environment under rice wheat Dr. L. R. Meena
system (NRMAIIFSRS0L202104000287) Dr. P C. Jat

Dr. Jairam Choudhary

Dr. Lalit Kumar

Dr. Raghavendra Singh

Dr. Mohd. Arif
Status of Agriculture in Jammu and Shimla Division of Western 2019- 2024 Dr. Sunil Kumar (P1)
Himalayan Region (NRMAPDFSRSIL201908000284) Dr. A. L. Meena

Dr. L. R. Meena

Dr. Nirmal
Development and evaluation of novel Nano matrix intercalated formulations 2023- 2028 Dr. Lalit Kumar (PI)
for enhancing nitrogen use efficiency in crops Dr. T. P Swarnam
(NRMAIIFSRSIL20235000301) Dr. A. L. Meena

Dr. Peyush Punia

Dr. R. P Mishra

Dr. P P Singh

Mr. V. K. Choudhary
Development of an Intelligent Model for Predicting Mango Yields using 2020- 2024 Mr. V. K. Choudhary (PI)
Artificial Neural Networks (NRMAIIFSRIL202008000285) Dr. P P Singh

Dr. Dushyant Mishra
Evaluation and Identification of Farm Implements under Different Farming 2018-2024 Dr. Nisha Verma (PI)
Systems (NRMAIIFSRSIL201805000256) Dr. V. P Choudhary

(Earlier PI)
Evaluation of extension methods for effective dissemination of integrated 2023-2028 Dr. Nisha Verma (PI)
farming system interventions Dr. Chandra Bhanu
(NRMAIIFSRSIL202308000300) Dr. Kamlesh

Dr P P Singh

Dr Nirmal

Associates:

Dr. P C. Jat

Dr Poonam Kashyap

Dr. M. Shamim

Dr. Raghvendra KJ
On farm participatory research in farming system prespective under 2023-2028 Dr. P. C. Jat (PI)

schedule caste sub plan (SCSP) in Meerut (UP) and Haridwar
(Uttarakhand) districts

Dr. Raghuveer Singh
Dr. A. L. Meena

Dr. Chandra Bhanu

Dr. Kamlesh Kumar
Dr. Raghavendra Singh
Dr. Raghvendra K.J.
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(B) Externally funded projects
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Name of Projects and code

Duration of
project

Budget & Funding
Agency

Pl/Co-Pl/Associates

Sustainable resource management for climate smart
IFS under AICRP on Integrated Farming Systems
(NRMAIIFSRS0L202104000269)

2023- 2028

¥ 28.20 Lakhs/year,
ICAR-IIFSR,
Modipuram

Dr. R. P Mishra (PI)
Dr. N. Ravisankar

Dr. P C. Ghasal

Dr. Suresh Malik

Dr. Poonam Kashyap
Dr. M. Shamim

AICRP on Integrated Farming Systems (On-station
National) (NRMAIIFSRCOL20214000266)

2021- 2026

Plan Scheme of ICAR,
New Delhi

Dr. A. K. Prusty (PI)
Dr. M. Shamim
Dr. M. A. Ansari
Dr. Raghuveer Singh
Dr. Raghvendra K.J.

AICRP on Integrated Farming Systems- On farm
research (National) (Including FLD on Qilseeds)
(NRMAIIFSRCOL202104000268)

2021- 2026

Plan Scheme of ICAR,
New Delhi

Dr. Raghuveer Singh (PI)
Dr. Raghavendra K.J.

Dr. M. A. Ansari

Dr. Sunil Kumar

Dr. M. Shamim

All India Network Programme on QOrganic Farming
(National)
(NRMAIIFSRCOL202104000265)

2021- 2026

Plan Scheme of ICAR,
New Delhi

Dr. N. Ravisankar (PI)
Dr. M. Shamim

Dr. Raghuveer Singh
Dr. M. A. Ansari

Dr. Raghavendra K.J.

Pilot Project for Crop Diversification
(NRMAIIFSRS0L20234000278)

2023-2028

DAF&W, Govt. of India

Dr. Sunil Kumar
(Nodal Officer)

Dr. N. Ravisankar (PI)
Dr. M. A. Ansari

Dr. Raghuveer Singh
Dr. Raghavendra K.J.
Dr. M. Shamim

Dr. A. K. Prusty

Dr. Poonam Kashyap
Dr. Nisha Verma

Co-creating sustainable water use in the Hindon sub-
basin: A multiscale participatory approach
(NRMAIIFSRS0L202204000279)

2021-2026

T 78.58 Lakhs,
DST, Govt. of India

Dr. A. K. Prusty (PI)

Dr. N. Ravisankar

(P1ill Jan., 2023)

Dr. M. Shamim

Dr. Raghuveer Singh

Dr. Raghavendra K.J.

Dr. M. A. Ansari

Dr. Poonam Kashyap
Consortia Lead: IISER, Kolkata
(India), Consortia Partners:

[IT, Roorkee, PSI, Dehradun,
Dutch partners: WUR, The
Netherlands, Utrecht University,
The Netherlands

Agri-Drone Demonstration
(NRMAIIFSRS0L202208000281)

2022 -2025

T 35.50 Lakhs,
ATARI, Kanpur

Dr. A. K. Prusty (PI)
Dr. Raghuveer Singh
Dr. M. Shamim

Dr. Poonam Kashyap
Dr. Raghvendra K.J.
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Name of Projects and code Duration of | Budget & Funding Pl/Co-P1/Associates
project Agency
Preparation of (DPR) Model Agro-Tourism Farm (MATF |  2022-2024 | ¥ 44.40 Lakhs, Dr. A. K. Prusty (PI)
-4 nos) (NRMAIIFSRSCL202203000280) Ministry of Dr. N. Ravisankar
Agriculture, Govt. of | Dr. Raghavendra K.J.
Odisha Dr. M. A. Ansari

Dr. Raghuveer Singh

Dr. M. Shamim
AICRP on Integrated Farming Systems (On-Farm), 2021-2026 | Plan Scheme of ICAR, | Dr. P. C. Jat (PI)
Modipuram Centre (NRMAIIFSRS0P202004000259) New Delhi Dr. M. A. Ansari

Dr. Poonam Kashyap

Dr. Amrit Lal Meena

Dr. Sumit Mahajan
EnsuringFoodandNutritional Securitythroughintegrated |  2022-2027 | ATARI, Kanpur Dr P. C. Jat (PI)
Farming Systems in Western Plain Zone of Uttar Pradesh Dr. Poonam Kashyap
(Farmer FIRST) (NRMAIIFSRSOL201606000261) Dr. A. K. Prusty

Dr. M. Shamim

Dr. Nisha Verma

Dr. Sunil Kumar

Dr. Raghuveer Singh

Dr. Raghavendra K.J.
All India- Network Programme on Organic Farming, | 2004-Contd. |%10.60 Lakhs, Dr. T. P Swarnam (PI)
Modipuram Centre ICAR, New Delhi Dr. Chandra Bhanu
(NRMAIIFSRS0L200405000294) Dr. P C. Ghasal

Dr. Jairam Choudhary

Dr. A. L. Meena
Impact assessment of certified Farm Advisors 2022-2024 | % 5.54 Lakhs, Dr. Chandra Bhanu (PI)
(CFA) Interventions on Organic and Natural Farming MANAGE, Hyderabad | Dr. P. C. Ghasal
(NRMAIIFSRS0L202205000297) Dr. N. Ravisankar

Dr. Raghvendra K.J.
Adaptation and mitigation potential through 2021- 2025 | 21.995 Lakhs, Dr. Raghavendra Singh (P1)
Cropping systems/farming systems approaches NICRA Dr. M. Shamim
(NMRAIIIFSRS0L202104000289) Dr. A. L. Meena

Dr. P C. Ghasal

Dr. M. A. Ansari

Dr. Mohd. Arif
Evaluation of different cropping systems for crop 2015-2026 | ¥23.21 Lakhs, Dr. A. L. Meena (PI)
intensification under conservation agriculture CRP on CA Dr. P C. Jat
practices (NRMAIIFSRS0L201505000286) Dr. L. R. Meena

Dr. Sunil Kumar

Dr. Jairam Choudhary

Dr. Raghavendra Singh

Dr. Mohd. Arif
Evaluation of Poly 4 application on productivity, 2020-2024 | 40.00 Lakhs, Dr. R. P Mishra (PI)
quality and soil sustainability of basmati rice-potato Sirius Minerals India | Dr. P C. Ghasal
under organic farming system. Pvt. Ltd. New Delhi Dr. N. Ravisankar
(NRMAIIFSRSCL202005000295)
NAIF funded ABI Centre, ICAR-IIFSR, Modipuram, | 2023-2025 |3 11.09 Lakhs/year, | Dr. R. P. Mishra (PI)

Meerut
(NRMAIIFSRS0P202005000253)

IPTM Unit, ICAR, New
Delhi

Dr. P P, Singh,

Dr. Nirmal

Dr. Chandra Bhanu
Dr. Nisha

Dr. Sunil Kumar
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Name of Projects and code Duration of | Budget & Funding Pl/Co-Pl/Associates
project Agency
Achieving Sustainable Development Goals through| 2023-2027 |UPCAR Dr. Raghavendra Singh
adoption of livestock-based natural farming system in Dr. Chandra bhanu
bundelkhand region of Uttar Pradesh Dr. M. A. Ansari
NRMAIIFSRCOL202301000309
Enrichment of FOM produced from CBG plants and | 2024- 2026 | DoF Dr. Sunil Kumar
development of package of practices (PoP) for major (Nodal Officer)
crops” Dr. T. P Swarnam (PI)
Pilot project on voluntary carbon Market (VCM) 2024-26 DAFW Dr. Sunil Kumar
(Nodal Officer)
PI-Dr. Raghavendra Singh
Dr. A. L. Meena
Dr. Mohd. Arif
Dr. M. A. Ansari
Dr. Raghuveer Singh
Dr. P C. Ghasal
Dr. Jairam Chaudhary
Dr. Kamlesh kumar
Dr.P C. Jat
Evaluation of Lentus organic NPK on productivity, | 2024 -2026 | Consultancy Dr. Sunil Kumar
quality and soil health of rice-wheat system under Prithvi Crop (Nodal Officer)
organic production system. Dr. P. C. Ghasal (PI)
Dr. Chandra Bhanu
Development and on farm validation of organic package 2024-27 UPCST Dr. Pushpendra Pratap Singh
for commercial Horticultural crops for WPZ of UP (PI)
Sustainable intensification of farming systems-food- 2024-27 DST Dr. Nisha Verma (PI)
value chain for ensuring food, nutritional and livelihood
security of Buxa tribes".
(C) Foreign aided projects
Name of Projects and code Duration of | Funding Agency Pl/Co-Pl/Associates
project
Consortium for Scaling-up Climate Smart Agriculture 2022 - 2024 | SAC, IFAD, SDF Dr. M. A. Ansari (PI)
in South Asia (NRMAIIFSRS0L202212000283) Dr. M. Shamim
CC-PI- Dr. Dinesh Kumar Singh
Dr. Rhoitashav Singh
Dr. Subash Chandra
UNEP TEEB project on True Value Accounting: Making 2024-27 UNEP Dr. Sunil Kumar
the Economics case for food systems Transformation (Nodal Officer)
in India and Kenya Dr. M. A. Ansari (PI)
Dr. N. Ravisankar
Dr. M. Shamim
Dr. Raghavendra K.J.
Dr. A. K. Prusty
Dr. Raghuveer Singh
Dr. Raghavendra Singh
Atlas of Climate Adaptation in South Asian Agriculture 2023 -2026 | BISA-CIMMYT (Bill Dr. M. A. Ansari (PI)
(ACASA) (NRMAIIFSRS0P202312000306) & Milinda Gates
Foundation)
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Name of Projects and code Duration of | Funding Agency Pl/Co-Pl/Associates
project
Transformational agroecology across food, land and | Nov. 2023 -Dec. | IWMI Dr. Sunil Kumar
water systems 2024 (Nodal Officer)
(NRMAIIFSRCOL202301000308) Dr. M. Shamim (PI)
Dr. M. A. Ansari
Dr. A. K. Prusty
Dr. Raghuveer Singh
Dr. Raghavendra K.J.
Additive Intercropping in wide row crops for resilient | 2023-2028 | CIMMYT, Mexico Dr. Sunil Kumar

crop production in Bangladesh, Bhutan and India
NRMAIIFSRS0P202308000305

(Nodal Officer)

Dr. P. C. Ghasal (PI)
Dr. Raghuveer Singh
Dr. Poonam Kashyap
Dr. Raghvendra K.J.
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PERSONNEL
Scientific Staff
S. No. | Name of the employees Designation
1. Dr. Sunil Kumar Director

Integrated Farming Systems Division

2. Dr. Rajendra Prasad Mishra Head & Principal Scientist (Agronomy)

3. Dr. Peyush Punia Principal Scientist (Fisheries Resource Management)
4, Dr. Pushpendra Pratap Singh Principal Scientist (Vegetable Science)

5. Dr. Nirmal Scientist (Agroforestry)

6. Dr. Kamlesh Kumar Scientist (Agronomy)

Cropping Systems and Resource Management Division

7. Dr. Raghavendra Singh Head & Principal Scientist (Agronomy)

8. Dr. Lalit Kumar Principal Scientist (Agricultural Chemicals)

9. Dr. Sunil Kumar Senior Scientist (Computer Applications & Agricultural Statistics)

10. Dr. Amrit Lal Meena Scientist (Soil Science)

11. Dr. Mohd. Arif Scientist (Agronomy)

12. Sh. Vipin Kumar Choudhary Scientist (Computer Applications & Information Technology)
Organic Agriculture Systems Division

13. Dr. T.P Swarnam Head & Principal Scientist (Soil Science)

14. Dr. Devendra Kumar Principal Scientist (Plant Breeding & Genetics)

15. Dr. Chandra Bhunu Principal Scientist (Plant Pathology)

16. Dr. Prakash Chand Ghasal Scientist (Agronomy)

17. Dr. Jairam Choudhary Scientist (Agricultural Microbiology)

Technology Transfer and Assessment Section

18. Dr. Phool Chand Jat In-charge & Principal Scientist (Agronomy)
19. Dr. Poonam Kashyap Principal Scientist (Fruit Science)
20. Dr. Nisha Verma Scientist (Home Science)

Project Coordination Unit

21. Dr. N. Ravisankar Project Coordinator, IFS & Principal Scientist (Agronomy)
22. Dr. Ashish Kumar Prusty Principal Scientist (Aquaculture)

23. Dr. Mohammad Shamim Senior Scientist (Agricultural Meteorology)

24. Dr. Meraj Alam Ansari Senior Scientist (Agronomy)

25. Dr. Raghuveer Singh Senior Scientist (Agronomy)

26. Dr. Raghavendra K J Scientist (Agricultural Economics)
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S. No. | Name of the employees

Designation

Sh. Raj Kumar Meena

1. Dr. Vipin Kumar Chief Technical Officer
2. Dr. S.P. Singh Chief Technical Officer
3. Sh. Krishan Kumar ACTO

4. Sh. Satish Kumar Duhoon STO

5. Smt. Deepsikha STO

6. Smt. Anju Verma STA

7. Sh. Ashok Kumar Driver (T-5)

8.

Driver (T 2-3)

Administrative & Accounts Staff

S. No. | Name of the employees Designation
1. Sh. Ashok Kumar Sharma Senior Administrative Officer
2. Sh. D.S. Verma Senior Finance & Accounts Officer
3. Sh. S.K. Gupta Assistant Administrative Officer
4. Smt. Sheela Devi Assistant
B Sh. S.K. Bansal Private Secretary
6. Sh. Rajesh Kumar Personal Assistant
7. Sh. Ravi Kant Sharma Assistant
8. Sh. Rai Bahadur ubC
9. Sh. Prem Singh Assistant
10. Sh. Rajendra Kumar ubcC
11. Sh. Parmanand ubC
12. Sh. Prasant Panwar ubC
13. Sh. Rakesh Tyagi LDC
14. Sh. Prem Kumar LDC

Skilled Supporting Staff
S. No. | Name of the employees Designation

Sh. Ashok Kumar

Skilled Supporting Staff

Sh. Vijay Shankar Pandey

Skilled Supporting Staff

Sh. Kamal Singh

Skilled Supporting Staff

Sh. Naresh Kumar Chauhan

Skilled Supporting Staff

Sh. Narender Pal Singh

Skilled Supporting Staff

Sh. Ram Gopal

Skilled Supporting Staff

Nje(a| e~

Sh. Rakesh Kumar

Skilled Supporting Staff
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Name of the employees Designation

8. Sh. Yogendra Kumar Tyagi Skilled Supporting Staff

9. Sh.

Sunil Kumar Sharma

Skilled Supporting Staff

10. Sh. Devendra Kumar Skilled Supporting Staff
11. Sh. Subodh Kumar Tyagi Skilled Supporting Staff
12. Sh. Subhash Chand Sharma Skilled Supporting Staff
13. Sh. Kripa Shankar Tewari Skilled Supporting Staff

14. | Sh.

Harsh Nath Singh

Skilled Supporting Staff

15 Sh. Prem Shankar Skilled Supporting Staff
16. Sh. Mahaveer Singh Skilled Supporting Staff
17. Sh. Ayodhya Prasad Dubey Skilled Supporting Staff
18. Sh. Kirpa Shankar Pandey Skilled Supporting Staff
19. Sh. Siddh Kumar Yadav Skilled Supporting Staff
20. Sh. Sada Ram Skilled Supporting Staff
21. Sh. Gagendra Singh Skilled Supporting Staff
New Joining
S. No. Name Designation Date of Joining Transfer/Joining
1. Smt. Himanshu Chauhan ST0 31.05.2024 New Joining
2. Smt. Neha Sharawat Assistant 13.12.2024 New Joining
Promotions
S. No. Name Designation Date of promotion
1. Smt. Anju Verma STA, Promoted to T-5 26.09.2024
2. Sh. Raj Kumar Meena Driver (T 2-3), Promoted to T-4 26.09.2024

Superannuation

S.No. | Name Designation Date of superannuation
1. Dr. Suresh Malik Principal Scientist 31.10.2024
2. Dr. L R Meena Principal Scientist 31.12.2024
3. Dr. Om Kumar Tomar Chief Technical Officer 30.06.2024
4. Sh. R B Tewari Chief Technical Officer 29.02.2024
5 Sh. Dhanajay Tripathi Chief Technical Officer 31.03.2024
6. Dr. Yogendra Singh Chief Technical Officer 31.12.2024
7. Sh. Uma Shankar Driver (T-5) 31.08.2024
8. Sh. Surya Kant Principal Private Secretary 31.12.2024
9. Smt. Alka Jain Assistant Administrative Officer 30.09.2024
10. Sh. Brijash Sharma Skilled Supporting Staff 30.11.2024
11. Sh. Anand Singh Skilled Supporting Staff 30.09.2024
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INSTITUTE COMMITTEES

INSTITUTE MANAGEMENT COMMITTEE (2024)

1. Dr. Sunil Kumar Director, ICAR-IIFSR, Modipuram Chairman

2. | Director (Agriculture) Government of Uttar Pradesh Member

3. | Director (Agriculture) Government of Uttarakhand Member

4. | Director (Research) SVPUAT, Modipuram, Meerut Member

s Sh. Mithlesh Kumar Village Bharveelya, Nagar Panchayat- Bankatee, Non-official Member
Distt. — Basti (UP)

6. Sh. Narendra Singh Village Didvadee, Tehsil and Halka-Israna, Distt. Non-official Member
Panipat (Haryana)

7. Dr. Shiv Dhar (Pr. Scientist) Division of Agronomy, ICAR-IARI, New Delhi Member

8. | Dr. S. K. Das (Pr. Scientist) Division of Riverine and Estuarine Fisheries, ICAR- Member
CIFRI, Barrackpore

9. | Dr. Sanjib Kumar Behra (Pr. Scientist) ICAR-IISS, Bhopal Member

10. | Dr. Rajbir Singh, ADG (AAF&CC) ICAR, New Delhi Member

11. | Finance & Account Officer ICAR-CSSRI, Karnal Member

12. | Sr. AO/AO ICAR-IIFSR, Modipuram Member Secretary

RESEARCH ADVISORY COMMITTEE (2024)

1. Dr. K.M. Bujarbaruah Former DDG (AS), ICAR Hars. and Former Vice Chancellor, | Chairman
AAU, Jorhat

2. Dr. R.B. Singandhupe Ex. Principal Scientist, ICAR-CICR, Nagpur Member

3. Dr. Ravikant Avasthe Ex. Joint Director, ICAR RC for NEH Region, Gangtok, Sikkim | Member

4, Dr. S. Rajan Ex. Director, ICAR-CISH, Lucknow Member

5 Dr. S.A. Faruqui Ex. PC AICRP-Forage Crops, ICAR-IGFRI, Jhansi Member

6. Dr. K.S. Ramachandran Ex. Technical Expert (AH&F), National Rainfed Area, Govt of | Member
India

7. Dr. Rajbir Singh ADG (AAF&CC), ICAR, New Delhi ADG (AAF&CC)

8. Dr. Raghavendra Singh Head, Division of Cropping System and Resource | Member Secretary
Management, ICAR-IIFSR, Modipuram, Meerut
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QUINQUENNIAL REVIEW TEAM (QRT -2024)

1. Dr. Arvind Kumar Former Vice Chancellor, Rani Laxmi Bai Central Agricultural | Chairman
University, Jhansi, UP

2. Dr. V. S. Thakur Former Vice Chancellor, Y S Parmar University of | Member
Horticulture & Forestry, Solan, HP

3. | Dr. AK. Singh Former Vice Chancellor, Bihar Agricultural University, | Member
Sabour, Bhagalpur, Bihar

4, | Dr. Kusumakar Sharma Former Assistant Director General (Human Resource | Member
Development), ICAR, New Delhi

5. | Dr. (Mrs.) Vandana Dwivedi Former, Additional Commissioner, INM Division, Ministry of | Member
Agriculture and Farmers Welfare, Gol, New Delhi

6. | Dr.N.P Singh Member, Commission for Agriculture Costs and Prices, | Member
Ministry of Agriculture and Farmers Welfare, Gol, New Delhi

7. Dr. Raghavendra Singh Head, Cropping Systems and Resource Management | Member Secretary
Division, ICAR-IIFSR, Modipuram, Meerut, UP
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