T Tidded ANNUAL REPORT

2021 7 2021

W3 AT 0T HIN T ATHA HRAT
R, #7g-250 110, MR

ICAR-Indian Institute of Farming Systems Research
Modipuram, Meerut - 250 110, India






NN EWIGEE]

ANNUAL REPORT

2021

HIP3T
ICAR

WL F. AT T A FHW T0TAT ATHA T
REUZ, A%g-250 110, NI

ICAR-Indian Institute of Farming Systems Research
Modipuram, Meerut - 250 110, India



Citation

Chief Editor

Editors

Compilation

Note

Published by
Dr A.S. Panwar

Director

Annual Report 2021

ICAR-Indian Institute of Farming Systems Research
Modipuram, Meerut-250 110, Uttar Pradesh

Dr A.S. Panwar, Director

Dr N. Ravisankar, Principal Scientist & PC (Acting)
Dr Debashis Dutta, Principal Scientist

Dr Chandra Bhanu, Principal Scientist

Dr Mergj Alam Ansari, Senior Scientist

Dr Amrit Lal Meena, Scientist

Mr Nirmal Khatri, Scientist

Dr PC. Ghasal, Scientist

Dr Jairam Choudhary, Scientist

Dr Peyush Punia, Principal Scientist & Head (A), IFS
Dr L.R. Meena, Principal Scientist & Head (A), CSRM
Dr R.P. Mishra, Principal Scientist & Head (A), OAS
Dr PC. Jat, Principal Scientist & Incharge, TTA

Mr Raghavendra, K.J, Scientist, PC Unit

This compilation is ajoint contribution of al the scientists and
other staff of institute, and their role is duly acknowledged.

Reprodution of this report or part of it in any form, is prohibited
without prior permission of Director, ICAR-IIFSR, Modipuram

ICAR-Indian Institute of Farming Systems Research, M odipuram
Mobile: 91-9412078001
E-mail: director.iifsr@icar.gov.in

Website: https://iifsr.icar.gov.in

\ 4

| CAR-Indian I nstitute of Farming Systems Research



Annual Report 2021 M l -

MHAG.
b¢

—
CONTENTS

Preface 6
Executive Summary (Hindi) 8
Executive Summary (English) 15
Introduction 20
Soil and Climate 22
Thematic Research Accomplishments 24
Integrated Farming Systems
Organic Agricultural Systems 41
Cropping Systems and Resour ce M anagement 59
Technology Transfer and Assessment 71
Publications 88
Technology /Product Assessed and Transferred 97
Seminar/Symposia/wor kshop/meetings attended 99
Invited Lecturesdelivered in National/l nternational Seminar, 104
Workshops, Symposia, Webinar / M eetings
Lecturesdelivered in trainings /PG Students 108
TrainingsAttended 116
Training/wor kshop/schools/meetings or ganized 117
Radio/Television talk/social media 121
Other programmes or ganized 122
Awar ds/Honour s/Recognition 127
Pressand Media 131
Programmes under Azadi ka Amrit Mahotsav 133
Distinguished visitors 136
Swachhta Programme/Activities 137
Hindi cell activities 140
Research Projects 141
Personnal 149
Promotion/Transfer/Retirement 152
Institute Management and Research Advisory Committee 154

| CAR-Indian Institute of Farming Systems Research 0



N Anmual Beport 2000 QUIR ]

FARY

PREFACE

ICAR-Indian Institute of Farming Systems Research, Modipuram has 70 years
of history working tiredlesdy to strengthen and evolve farming practices to increase
thefood and nutritional security, profitability, sustainability, resource use efficiency,
employability, and adaptation to climate change for the country. During the year, the
ingtitute operated 24 institute funded projects, 15 outside funded projects, 2 contract
research projects and a consultancy project. Apart from these two national schemes
namely All India Coordinated Research Project on Integrated Farming Systems
(AICRP-IFS) and All India Network Programme on Organic Farming (AINP-OF)
were operated in 26 states UTs.

Three Research Divisions namely Integrated Farming Systems, Cropping Systems and Resource Management,
Organic Agriculture Systems, one section namely Technology Transfer and Assessment and Project Coordination
Unit wereformally notified during theyear as per the recommendation of QRT and approval by ICAR. Refinement of
farming system model's, devel opment of package of practices, initiation of study on natural farming at nationd level
were undertaken. Although, COVID-19 pandemic partialy affected our extension activities during the year, yet for
the upliftment of the weaker sections of the farming community, technological backstopping was provided through
the 'Schedule Caste Sub Plan' (SCSP) by covering about 1373 housholdsin 17 villagesin 4 districts of Uttar Pradesh
and Uttarakhand. Other important | CAR run programmeslike'Farm, Innovations, Resources, Science and Technology'
(Farmers FIRST) wasimplemented in 3 villages of Muzaffarnagar district in Uttar Pradesh. Information Technol ogy
and socia media-based extension servicesthrough whatsapp, tel ephone, facebook, youtube, twitter was strengthened
which helped to reach stakeholders across India

Under the AICRP on IFS, 60 prototype IFS models were developed partnering with SAUs and ICAR institutes
over the years. Emphasiswas given for scaling of these models. Selected states like Kerala, Odishaand Tamil Nadu
areimplementing the IFSmodelsin large scale covering about 79 districts. Under AINP-OF scheme, organic farming
packages for 62 cropping systems suitable to 16 states have been developed besides identifying 104 varieties of 21
major crops and 8 integrated organic faming models. During the financid year 2021-22, ingtitute utilized 99.2% of
alocated grant. Revenue of Rs. 68.41 lakh was generated.

| express my gratitude to Dr. Trilochan Mohapatra, Secretary, DARE and Director Genera, ICAR, New Delhi
and Dr. SK Chaudhari, Deputy Director General (NRM), ICAR, New Delhi for their constant guidance, encouragement,
and support. My appreciation isaso dueto Dr. S. Bhaskar, ADG (AAF& CC), ICAR, New Dehi and to other staff
membersof NRM division for cooperation and support. | appreciate the Editorial Committeein compiling andtimely

publication of the Annual report.
=

(A S Panwar)
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ETAT MR TdHIHpd  Whl, FReT HfY gl & d8d wodt Tear & forg
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TR AR I &, e WA & T8 (A= BRIel JoMferdl 3§ Uive o Jae
TR IRgA R Acdd HTRAHH (TMS—TAURINTG)— IRd & A= &= & forw
THIHd  Sifdds WAl JOTell (SMSIATYHTH) A & fAdm, 7 UTee Aieel WR
JNMSYHTH HISH H DICAD] B FFIANT BT TG Td STl iy dretrdl § Hersd
i So @1 A9, S gonferl & aRles § A9 mRa HfY dd- e gxder,
ST gRART @1 SATSlifder § YR & oy SR P roiifder YurR @& forg wormae
IR IRTES AT UTe ARG @l RATIAT WR @ISTqu] eI | BT AN a1
f e wr H Rerd B Rt Saer, die fydt, ORI fed, ooR ofs slaer, o feer,
IR, RICTACR 3N ATE H FB NI IUGROT MHA T |

Rrarm wr:

H1..37. U.—3T15. 318 Y. VAR, BT RAarm B 29° 5' 4 3. &AM 3R 77° 417 38"
g, TR IR R 2, I8 24 TACIR &5 el 3Tl & Forad ST U 87 I gae™ e
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TATST Y ATy JMenRa MEUhew died &f fawm | Rarm wH # v IR
TR SR B FHraterd was ff Rerd 2 |
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[eH € | UYS D IR B U H IUAN Y S
qTel el TGSl A AR B AN HH BRI | By
Td U S & FAISTT W SH Bl AN eIl
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Wd W B D A D b B AT
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URUR® et d A1 HR Huerar gt ofl, Ry
IHH 8% BT JHA URIT T |

AMETHTA AlgA  H Tl B B THBRT B
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SITdR] WIC JATSUHUH & oIy o Hme=
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SRR Y 17 QESIol ¥ W 13 Fad [dera el
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Tl B YUell TR ARISA ARG FAfI
SR RS o =T oY U i farn
@ forg e faftee offF—we yadad Sy yomely
Aieel o IFETI H U T o <91 & fafr el
H qiRaRes 519 §RT NI &=d, e fdy 7y
g SU ¥ YE AT D AR Ja&l & Sifdd
PIE H GUR AMS WR T3l F4Ta <l
AT | I <l T {6 718 abiepd faft # S=ia
BT WrEnfiifhdl SR ol dive q ydeH,
I I=IY UIyo AREToT, UIEie], Sia Iavd Bl
I THAT BT D! TN BT Icara ermar
AT R B Pl AYET WR gfte & H AT
HRA © |

A GIR HRIGH WR B: Ul & AL & 918
Sifde Iaares Yotell & oy < STeT—aTeltT a8t
A WAl DI A T I [AbRid @l T8 | 73 T
D YEH R WIS & QR AR DI g AR
3R 1 50, TG BT 5—TF 3R—05 3R T ST 3226

IR ITFHAT &9 DI AT IIHc, U7 91 1609
R W Y 1718 BT Sifdd ITe Yormenl & forw
Ud UG qrT 14T |

d1 IR TWRI% M1 AA H 5.0 e T gaCAR
WA D Gell & WINT & aRUITa®Y Sifdd
IATE UGl H Ublapd ITaT Ugfd & d_IaR
T BT SUST U g | 31 Sifdds Ulve Al IR
faf = STaRl © I=Td TR B Gell & YA
A R IATEDhd § 24.9 A 76.5 UiIed GaR
gar| faf=1 Sifde dive d@l & gdes o
JHAH TOTTell STEHAT 12.1 T/ TIIR 3iR
g M B, 140522 / BFCIR YT BaTT |

Sifdd Wl # Pie IR T ydud Yol & TIR
BT D FAGd 99 H B X YT
IR PIC, IR <Age AR AhS! B
U9 Sifdes 3T & B H ol fhar 14T | Sifdd
PIe 3R T Y&E= YoTmell gRT S I U SIS
(322.05 / BFCIR) Yl DbIT AR T TG oTTer!
@ RIS T TS |

Y 2021 & TR, 16 T B 966 ifdd iR 83
UThfcreh Wil R dTel fhAMl 1 IcTe gl
P 3ffhs Tha BR SHI Udh Ageryor fhar Tar
IR fha™ & Sifdd W & ST=<Td Ul 3R
11 ¥ 765 Ufaed @ 77 oo & AT S 6

delf bl I Sifdd Wdl bl Tl by

3NfH ITE UTC BHRA B FHTAAT BT ST B |

fgfyr=r  wada  gourfaal’ H,  AE@T
(dfuepi=)—Tel—HSl—<aT &1 |WIE JuTell & agd
STaaH G Al SUS &9t &I TS | 3D 919
AN gF—Ig—caT B4 W& YUl BT T
R8T | Wifde 3R Urepfcres Well ol Wimifers Rerfa
amemiRa (ares) fasiwor & SR |96
UeF—WR A I UGMR & Y& 20.73—29.
12 GRTeId & Heg SUST AR U7 IT |

I ATTA—I1g, TOTTell H UTdpfardh Tl & 37Tl
D I & 3T deil-b dTebeilch I Sifdeh
AT Bl AT T qole apfae Wl (Sre d1.ee.
U%) H Ugel, TR AR TRIR 9 & SR JIRIA
g DI UG H B 234, 66.2 AR 58.8 Hfcrerd
B B TN | AR gY@ QR JSD
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EXECUTIVE SUMMARY

Budget (2021-22)

1. Institute Budget (Rsin Lakhs)

Provision Expendlture Govt.

Allocation internal (Total : Exp. Out of | Total
+ additional amount |Allocation .| revenue expenditure

provided by Hgrsout|(col. 3+4) generation (cal. 6+7)
of Council shares

4

2061.62

204531 2061.62

. 2061.62 204531 - 2045.31

2. External sources(in Lakhs)

Pension and other retirement benefits 459.00 44477

Total

459.00 44477

3. Revenuegenerated (in Lakhs)

Farm Produce 46.31
License fee/ water charges 3.66
Miscellaneous 13.80
Interest on loan and advances 127
Interest on TDR 284
Others (Royalty and Inst. Charges) 0.53
Total 68.41

| CAR-Indian I nstitute of Farming Systems Research, Modipuram
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4. Saff position (Ason 02.07.2022)

Scientific

Director 01 01 00
Head of Division 03 00 03
Project Coordinator —AICRP, IFS 01 00 01
Principal Scientist 00 03* 00
Senior Scientist 08 06 02
Scientist 28 20 08
Sub Total 41 30 14*

Technical Saff

Category-I11 (T-6, 7/8) 02 00 02
Category-11 (T-3, T-4 & T-5) 19 09 10
Category-I (T-1 & T-2) 03 03 00
Sub Total 24 12 12

Administrative Saff

Sr. Administrative Officer 01 01 00
SF&AO 01 00 01
AAO 02 02 00
Assistant 08 03 05
ubC 03 03 00
PS 02 02 00
PA 02 02 00
Stenographer 01 01 00
LDC 03 02 01
Sub Total 23 16 07

Supporting Staff
Supporting 23 23 00

Grand Total 111 81 33

* 03 Principle Scientist positions are excess and adj usted agai nst sanctioned position of Head of Division.

| CAR-Indian I nstitute of Farming Systems Research, Modipuram o



RESEARCH FARM

Main farm:

Siwaya Farm:;

The main farm of ICAR IIFSR islocated at 29° 4' 33" N Latitude and 77° 42' 23"
E Longitude, it covers atotal area of 26 ha. comprising of Research Blocks from
‘A-C’. Some of the major research experiments that are established in the main
farm are; Development of Sustainable IFS Model for Western Plain Zone of Uttar
Pradesh, Horticulture based integrated farming; Evaluation of different cropping
sequences for crop intensification under CA practices; Adaptation and mitigation
potentia through Cropping System/Farming System approach; Nutrient management
in different cropping systems under organic production systems; Development of
pest and disease management package for organic farming; All India Network
Programme on Organic Farming (Al1-NPOF) - Modipuram Centre; Development of
Integrated Organic Farming System (IOFS) models for different regions of Indig;
Influence of pesticides application in IFSmodel on fisheriesmodul e and measurement
of GHGs emission from aquaculture ponds, Weather based on-farm technological
interventions in farming systems perspective for improving livelihood of farm
households and Exploratory study on establishment of Ornamental and Biofloc
fisheries modules for Farm livelihood improvement. Farm machinery yard is also
situated in main farm. Tractors, seed drill, zero till, laser land leveller, power tiller,
threshers, rotavators etc. are some of the heavy equipments in the yard.

Siwaya farm of ICAR IIFSR is located at 29° 5' 4” N Latitude and 77° 41' 38" E
Longitude, it covers an area of 24 ha. with research blocks D and E. Major research
experiments that are situated here are, Crop improvement for organic production
system; Evaluation of Basmati rice varieties for organic and Inorganic cultivation;
Evaluation of mustard varieties under organic environment; Sustainable livelihood
generation through | FSinvol ving uneconomic cattle; Refinement of Vegetable Based
Farming System Models for Food and Nutritional Security and Development of
regenerative Agroforestry based |FS model for sustainable production and livelihood.
A threshing floor and farm office building is aso situated at Siwaya Farm.

| CAR-Indian I nstitute of Farming Systems Research, Modipuram
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Major Findings
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Characterization of existing farming systemswas
made in Uttarkhand in which, it was found that
9.5% farm house holdswere earning through farm
mechanization on rental basis in Udham Singh
block where as 13.8% farm house hold of Bazpur
block are engaged in same. Crop + Livestock are
the predominant farming systems. During kharif
season, Major crop wastransplanted paddy in both
the block of Uttarakhand.

Development of sustainable Integrated Farming
Systems (IFS) Model for Western Plain Zone of
Uttar Pradeshwastriedin 1.5 haarea, comprising
of crop, dairy, horticulture, fishery, mushroom
along with secondary agriculture practices. It was
found that the horticulture modul e hasthe highest
B:Cratio (3.72) ascompareto the other modules
of IFS. Among the different modules of the IFS,
the highest Sugarcane Yield Equivalent was
realized in case of crop modulefollowed by dairy
module. Livestock waste material can be utilized
as manures lowered the cost on fertilizers.

Refinement of vegetable-based farming system
model wasalso carried out in 1.5 haareafor food
and nutritional security of farmers of Western
Uttar Pradesh. The model was comprising of fruit
crops with inter crop module, vegetable base
module, field crop base module and Pond dyke
system with poultry based module. The highest
net return was recorded from fruit base module
with inter crops followed by the vegetable base
module. Among the different module, pond dyke
stems with poultry base module (1.0) found
highly energy efficient followed by field crop
base module (1.4).

A project was formulated to development a
regenerative agroforestry-based IFS model for
sustainable production and livelihood. Among the
Moringa, Tectona grandis and Dalbergia sissoo
agroforestry systems with crop combination
(moong, maize, bajra and jowar), jowar and
moong crop performed better in respect of straw
and pod yield, respectively.

IFS model (lacre) was developed with the
integration of uneconomical cattle along with
crop and poultry enterprises. Though the B:C
ratio of the crop module (3.98) was highest and
lowest B:C ratio was recorded in dairy module
with uneconomical cattle, but overall B:C ratio
of the model was economical with the scientific
integration of different module. A reasonable
combination of agribusinesses such as dairy,
poultry, crop etc. can bring prosperity in
agricultural activitiesaccording to the given agro-
climatic conditions and socio-economic status of
the farmers. Crop residues used as fodder for
livestock reducethe cost on feed. The combination
of agricultural and livestock enterprisesincrease
the demand for labor and increase employment
opportunities.

Evaluation and identification of farm implements
under different farming systems was done along
with the estimation of work load on farm. Work
load for falcon made sickle was moderately
higher whereasthework load was heavy for local
sickle. Working efficiency of ring cutter in okra
was 1.1 kg.100 m2with no damage, whereas,
working efficiency intraditional plucking of okra
was 1.1 kg.100 mr2 with 8% damage. Adopting
new technology is one of the major benefits of
an integrated farming system.

Green House Gas (GHG)emission from IFS
model (1.5 ha) wasestimated by using |PCC 2006
Tire Il method. Among the different module
livestock enterprises 63.1% of the total GHG
emission from the IFS model. Agroforestry and
the compost pit act as a sink of carbon and
neutralizesthe GHG emission from the IFS model
and accounted for carbon negative model.

Scaling and Impact Assessment of Integrated
Farming System for Livelihood of Farmers of
Kerala, Tamil Nadu and Telangana was under
taken. Coarsened Exact Matching (CEM)
technique was employed to evaluate the impact
of IFSon farmersincome. Theresult of the study
showed that adoption of Integrated Farming
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Systems is very much needed for the
improvement of farm income and livelihood
security of the farmersin the states.

Sustainable resource management for climate
smart IFS was formulated under AICRP on
Integrated Farming Systems in which it was
realized that scientific integration of new
technologies such as mushroom cultivation in
banana enterprises with different substrate
showed significant variationinyield. Cultivation
of mushroom with rice straw recorded
significantly higher yield as compare to others.
Value addition of Banana for chips, Squash,
pickles, Jam, sauce improved the farm income
significantly. It was also found that this climate
smart IFSmodel (0.7ha) addressed 13 Sustainable
Development Goals (SDGs) out of 17 SDGs as
depicted by United Nations (UN).

Region specific on-station Integrated Farming
System (IFS) models for small and marginal
farmers was under taken under All India Co-
ordinated Research Project on IFS. It was found
that different region of the country has different
effect on cost saving by family labour, net return
per rupee invested, improvement of soil organic
carbon over initial status etc. New integrated
methodsinclude improved farming technologies
such as integrated nutrient management; site-
specific nutrient management; conservation
technology; useof biofertilizer; crop rotation, and
theuseof agricultural systemswhich help farmers
track their activities to production capacity and
profitability of farms.

Nine new strainsof mustard have been devel oped
from three different parentages for organic
production system after six years of crop
improvement program. During screening of crop
varieties Varunaand RB 50 of mustard, 5-SR-05
and HD 3226 of wheat and Mawiya Basmati,
PB 1609 and PB 1718 of Basmati Rice were
found superior and suitable for organic
production system.
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Application of 5.0t ha'of mustard cake(MC)in
both the seasons, resulted in highest system rice
equivalent yield. System productivity was
improved by the tune of 24.9 % to 76.5 % with
the application of MC under different treatments
over other organic nutrient sources. Among
different organic nutrient management
treatments, highest system productivity (12.1t ha
1) and net return (Rs.140522 hat) were received
under the application of 100% RDN + Sesbania
green manuring followed by 75% RDN +
Seshania green manure for basmati rice-wheat
system.

Under development of pest and disease
management package for organic farming, fruit
and shoot borer; Sclerotinia blight; and spider
mite were recorded as major biological stresses
in brinjal during various months. Organic pest
and disease management system showed
promising resultsintermsof fruit yield (322.05q
ha?) of brinjal which was at par with integrated
pest and disease management system.

During the year, 966 organic and 83 natural
farming farmers from 16 States have been
characterized and the yield gap under farmer’s
organic farming ranged from 11 to 76.5 % which
indicated the scope for further increasing the
production under organic farming by promotion
of scientific organic farming practices.

Among the different cropping systems evaluated,
highest REY was recorded under Maize
(popcorn)-potato-okra+sesbaniagreen manuring
system followed by basmati rice-wheat-sesbania
green manuring system. During geo-tagged
characterization of organic and natural farmings,
an yield gap ranging from 20.73-29.12% was
recorded as compared to on-station crop yields.

Evaluation of concoctionsof Natural Farmingin
Basmati Rice-Wheat system indicated that, yield
of basmati rice was reduced by 23.4%, 66.2%
and 58.8% during first, second and third year
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respectively compared to scientific organic
farming package. Yield of wheat crop was aso
reduced by 62.1% and 72.5% compared to
scientific organic farming package and integrated
crop management during third years, respectively.

Processand protocol for immune boosting organic
Jaggery standardized for solid and liquid organic
jaggery. Maximum overall organoleptic score
(7.9+0.2) was recorded for sugarcane juice
treated with 1% Mulethi + 0.1% Safedmusli +
0.1% Tulsi + 1% Cinnamon and was recorded
for sugarcane juice treated with Cardamom oil
0.1% respectively (8.1+0.3) for solid and liquid
organic Jaggery.

Adoption of direct seeded rice (DSR) technology
coupled with used of nitrification inhibitors can
be asuperior technology to reduce the greenhouse
gasemission from the agriculture sector in India.

Long-term use of resource conservation
technol ogies under diversified cropping systems
in Indo-Gangetic plain have significantly
improved the soil biodiversity intermsof various
soil physico-chemical and biological properties.

Use of microbial consortia along with
incorporation of rice straw in soil not only helps
in improvement of soil organic carbon level but
aso reduce the environmental pollution due to
burning of these residues.

Upgradation of cropping systems atlas at time
interval will provide the concrete information
about preparation of futuristic crop plansto feed
the ever-growing population of the country and
it will help the policy maker to prepare batter
policy plans for the farming community.
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INTRODUCTION

ICAR-Indian Institute of Farming Systems Research
has 70 years of history contributing significantly for
the devel opment of agronomic management practices,
encouraging use of nutrients and alternative cropping
systems and methodologies for assessment and
evaluation of crop management practices at country
levels. Since 2010 onwards, the mandate of Institute
is changed to farming systems to address the holistic
issuesin agriculture. The brief history of theinstitute
isgiven below.

The genesis of the Cropping Systems Research
Project may be traced back to the visit of Dr. A.B
Stewart of Macaulay Institute of Soil Research,
Aberdeen, U.K., somewherein mid- nineteen forties.
He was invited by the then ‘Imperial Council of
Agricultural Research’ to review the statusin respect
of soil fertility investigations, in general, and
manuring in particular, and to suggest necessary steps
which might be taken to obtain adequate information
under different conditions of soil and climate within
avery 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, significantly influenced the
philosophy and practice of fertilizer experimentation
in the county. The importance of conducting simple
fertilizer trials on cultivators' fields and complex
experiments at selected centers was emphasized in
thereport which led toinitiation of “ Simple Fertilizer
Trials on Cultivators Fields’ in 1953 under Indo-
American Technology Cooperation Agreement
through Soil Fertility and Fertilizer Use Project.”

Later, in 1956, Model Agronomic Experiments,
i.e., complex experiments on carefully selected
centers, were also brought under the purview of the
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project 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 with the devel opment
in science and technology and to meet the increasing
demands. Theresearch arenawas expanded to include
agronomic research encompassing cultural practices,
irrigation, nutrition, chemical weed control and
multiple cropping. But the emphasis continued to
remain on soil fertility and fertilizer use efficiency.
In 1968-69 the scheme was sanctioned as *All India
Coordinated Agronomic Research Project (AICARP)
with two components viz; ‘Model Agronomic
Experiments and ‘ Simple Fertilizer Trials'.

Nevertheless, even after green revolution,
agricultural research centered on only individual crops
in isolation. But for a sustainable development the
system approachisamust. Thisrealization might have
given an impetus to start cropping systems-oriented
research and the project was upgraded into a
Directorate during 7™ five-year plan and was
established asthe‘ Project Directoratefor 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 ‘ Pr oj ect
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 “1 CAR-Indian Institute of
Farming SystemsResearch” besidesAICRPon IFS
(74 centres) and NPOF (20 co-operating centres,) as
an integral part of institute, covering 26 States/ UTs.
The institute has three research divisions and one
project coordinating unit and one section to address
the mandate.
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Vision, mission and mandateof theinstitute
isgiven below:

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 householdsthrough climate smart Integrated

Farming Systems (to make marginal and small
househol dsas bountiful).

Mandate;

% Research in integrated farming Systems on
production technologies for improving
productivity and resource use efficiencies.

7
0.0

Develop efficient, economically viable and
environmentally sustainable integrated farming
system models for different farming situations.

s On-farm testing, verification and refinement of
system-based farm production technol ogies.

% Co-ordinate and monitor integrated farming
system research in the country.

Significant Achievement made by ICAR
[1FSR:

1. Contribution in developing suitable fertilizer
policy by the government of Indiafor improving
the productivity of major production systems
such as rice-wheat, rice-rice and maize-wheat
systems which meets around 72 % of Indian
calories requirement.

2. Developed component production technologies
for the emerging cropping systems at the state
and national level in the form of All India
Coordinated Agronomic Experiments Scheme.

3. Significant contribution in increasing the
cropping intensity of the country by 25 % since
independence.

N4

4. Identification of Long term nutrient management
strategies developed for cereal-cereal cropping
systemsto sustain the productivity of rice-wheat
and rice-rice systems.

5. Documentation of nutrient response of cropsand
cropping systems in 96 districts of the country
hel ped to estimate the production potential based
on balanced nutrient application.

6. Developed and refined 64 farmer participatory
Integrated Farming Systems (IFS) and I ntegrated
Organic Farming System (IOFS) models for
meeting the household level nutrition
requirement of human, livestock, climate
resilience and preserving soil resources as well
as doubling farmers' income.

7. Documented 81 success stories for effective
dissemination of component technologies of
cropping and farming systems through various
Sources.

8. Development organic farming packages for 68
cropping system and 32 bankable IFS based
farming models for demonstration of business
modules of IFSin farmers' field.

9. Development of crop plan for 15 major
agricultural crops.

10. Developed and updated the National Cropping
System Atlas for the country.

Weather during 2021

During the reporting year the onset of southwest
monsoon was recorded on 13" July, which was 16
daysdelayed onset. Total annual precipitation of 897.5
mm was received with uneven distribution. Thiswas
20.1% higher than the normal precipitation of 747.0
mm. Out of the total annual precipitation, Southwest
monsoon contributed 63.5%. The mean maximum
temperature varied from 18.3°C in January to 36.9°C
inApril whilethe mean minimum temperature varied
between 6.5°C in December to 25.1°C in July. The
average relative humidity and sunshine hours were
75.2% and 5.8 hours/day, respectively. There were
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44 rainy days with rainfall more than 2.5 mm. The
highest daily maximum temperature recorded was
41.5°C on 28" April and the lowest minimum
temperature was 2.5°C on 27" January. The summary
of the monthly meteorological data is presented in
Table 1.

Annual Report 2021 W 1

MFIIT.
ICA]

Theweekly pan evaporation reached 54.5 mm during
the 15" standard meteorological week (SMW) and
came down slowly from thisweek onwards (Fig. 1 &
2). Highest maximum temperature of 38.4°C was
recorded during the 27" SMW and lowest minimum
temperature of 3.7°C was recorded during the 51¢
SMW.

Table 1. The summary of the monthly meteorological data recorded at Agromet observatory

Temperature (°C)

January 183 6.9 80.5
February 25.7 94 72.0
March 312 153 69.0
April 36.9 184 66.4
May 5.3 212 66.4
June 35.8 239 72.9
duly 34.4 251 8L7
August 33.2 24.8 84.7
September 325 228 86.5
October 314 185 779
November 27.0 9.7 71.6
December 213 6.5 724
Annual 30.2 16.9 75.2
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Sunshine | Rainfall Pan
hours (mm) Evaporation

(hr/day) (mm)
29 23.9 4 383
6.6 10.6 1 84.8
6.1 0.0 0 125.0
40 7.1 1 209.6
7.0 153.2 6 1844
83 395 4 191.0
6.9 2724 10 141.7
59 84.2 4 124.0
6.0 1739 9 79.8
6.4 129.3 5 109.0
51 0.0 0 925
4.1 34 0 51.8
5.8 897.5 44 1431.9
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INTEGRATED FARMING SYSTEMS

Project : Characterization of Existing
Farming Systems of
Uttarakhand

A Survey was conducted to characterize the
existing farming systems, income pattern (farm and
off farm), mechanization level and itseffect on labour
usage and income level, constraints and technol ogical
solutions identified in existing farming systems of
Uttarakhand. The total sample comprises a random
sample of 60 households i.e. (1 District x 2 block/
district x 6 villages/ block x 10 households) using a
stratified sampling frame. Anandpur, Kanakpur and
Pratapur villages of Udham Singh Nagar (USN)
block, District USN (high productive) whereas
Chakarpur (Bhoodpuri), Khambari (Mashra),
Pahadpur (Nagadpuri) villages of Bazpur block (low
productive), USN District of Tarai and Bhabhar zone
of Uttarakhand (>1000 m above sea level) were
surveyed. Both the quantitative and qualitative data
were used in the study. Datawas collected by personal
interview method using pre-tested structured
questionnaire through face to face interaction with
the men and women farmers. Socio-economic status
of the farmers of the study areawas asfollow (Table
1).

Off Farm enterprisesin existing farming systems:
Around 32.7 % households are having off farm
enterprises, out of which around 14.28 per cent found
to have business, 9.5 % were earning through farm
mechanization on rental basis, out which they earn
through flour, spice making, field crop harvesting
through combine harvester, straw making through
reaper, sowing of seeds through seed drill, land
preparation through tractor and attached implements
on rental basis etc. Around 4.8 % farm households
were earning through each private service and govt.
pension in USN block. However, in Bazpur block
around each of 27.6% households were earning
through private/govt service and farm labour whereas
13.8% were earning through farm mechanization on
rental basis.

Income pattern in the existing farming systems of
USN: TheBenefit : Cost ratio in respect of total mean
net returns (off + on farm) and mean net returns
(farm and of f farm) wasfound to 1.44 in case of USN
block whereasin Bazpur block B:C Ratio was found
to be 2.10. The higher B:C ratio for Bazpur block in
spite of lower mechanization was dueto involvement
of morefamily laboursaswell ashigher intercropping.
Also, the cost of operation in terms of labour use

Table 1. Socio-economic status of farmersin existing farming systems

Farm households

Farm size (ha farm household?)

Operational land holding 3.41(0-16.19) 0.78 (0.40-1.21)

Leased in 3.38 (0-16.19) 0(0)

Total 6.79(1-16.19) 0.78(0.40-1.21)
Farm fragments 1.38 (0-3) 1.0(0-2

Off farm enterprises 33% 71%

Family Size 8.23 (3-19) 5.41(3-12)
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(mandays ha?), water and electricity was found to be
higher in the existing farming systems of USN block.

Pre-dominant farming systems of USN: Crop
(paddy/sugarcane-wheat/mustard) + Livestock
(Dairy/poultry) (42.9%) followed by Crop (paddy-
paddy-wheat/mustard) + vegetabl es (23.8%) werethe
pre-dominant farming systems found in USN block,
Dist USN. Crop (paddy-wheat) (19.0 %) and Crop
(paddy/sugarcane-wheat/mustard) + vegetables +
livestock (Dairy/Poultry) (14.3 %) were the other
existing farming systems. The major crops sown in
al the pre-dominant farming systemswas found paddy
followed by wheat covering more than 70 % of gross
sown area.

Mechanization level in existing Farming Systems:
The good availability of machineriesin USN block
shows that the mechanization level is high whereas
the mechanization level was comparatively low in
Bazpur block specially intermsof owned machineries
and implements.

Labour use pattern in existing farming systems of
USN: Highest human labour is being used in
cultivation of sugarcane crop (358.1 mandays ha?)
followed by summer rice (176.2 mandays ha?) inthe
existing farming systems of USN block, whereas in
Bazpur block, highest human labour was required in
Mentha + wheat crop (103.7 mandays ha?). The
highest percentage of manual cost of operation was
noticed to be in summer rice (42.5 %) followed by
kharif rice (38.2%) which correspond to highest total
cost of operation for summer rice (45.8 %) and paddy
crops (42.7%) in USN block respectively.

Resource Mapping

Data pertaining to Fig 1a and 1b depicted that
farming system of USN block ishaving excellent farm
resource base but inefficient utilization was observed.
Around 31.5 ton yr* of paddy straw and 13.3 ton yr*
of sugarcane straw used to burn by the farmerswhich
can beefficiently used in biogas plant, water geysers,
non-woven mulches, mushroom production, very-
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composting etc. Bazpur block has comparatively less
resource base but their utilization was efficient.The
major constraint perceived by the farmers of existing
farming systems of USN block is less rate of paddy
and wheat due to non-maintenance of required
moisture content and poor storage facilities followed
no price for rice stalk, which forces farmers to burn
paddy fields. However, lack of assured remunerative
prices as well as high incidence of insect, pest and
diseases were perceived by (82.8%) of farmers of
Bazpur block followed by scarcity of farm labour
(72.4%) and inadequate and non-availability of farm
credit (58.6%) causes|ess productive of Bazpur block.
Therefore, the study depicts there is an urgent need
either to diversify the system or to reduce the
operational costs through improving the
mechanization for existing crops beside efficient use
of resources.
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Project: Development of Sustainable | FS
Model for Wester n Plain Zone of

Uttar Pradesh

Integrated farming systems approach is one of
the most powerful tools for enhancing productivity,
profitability, nutritional security, recycling of farm
based wastes, environmental protection, employment
generation and comprehensive a sustainable
imposement of the entire system. There is a need of
hours to develop area specific integrated farming
system model to resolve multi-dimensional glitches.
ThelFSmodel was devel oped for Western Plain Zone
of Uttar Pradesh which comprises of crop, dairy,
horticulture, fishery and mushroom modulea ong with
secondary agriculture. The land allocated (1.04ha)
under crop component was 69% of the total model
area(1.50 ha). The sugarcane- equivaent yield (SEY)
of different cropping systemsrevealed that higher SEY
of sugarcane-ratoon-wheat system (31.0 ton yr?),
followed by pearl millet — chickpea — okra system
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(24.4 ton yrt) and sorghum-mustard-moong bean
(21.0 ton yr?), respectively (Table 2). However,
maximum gross return of ¥ 100850 yr* from 3500
m? area and net return of ¥ 68600 yr* were realized
under sugarcane-ratoon-wheat cropping system
followed by pearl millet- chickpea-urd bean in terms
of contributing more gross and net returns from
1800m? area. Return per unit investment was higher
(3.71) when rice-wheat-dhainchacropping system was
being adopted and the next best cropping system was
Napier fodder based cropping system (3.51) due to
lessinputs requirement and higher conversion towards
productivity than remaining cropping systemsin the
model. The maximum energy output (11.2 x 10°MJ
calories of energy) and energy input (3.4 x 10* MJ
calories) observed in the sugarcane-ratoon-wheat
cropping in 3500 m?area (Fig.2). But higher output
energy use efficiency (9.0 x10°MJ) was under maize-
berseem-urd bean cropping system from 1800 m? area
and it was next to sugarcane-ratoon-wheat cropping
system.

Energy Use Efficiency (EUE) (%)

700
600
500
400

300

EUE(%)

200

100

CROPPING SYSTEMS

Fig.2 Energy budgeting of different cropping systemsin IFS model
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Cropping
system

Sugarcane-
ratoon-wheat

Rice-wheat-
dhaincha
(GM)

Pearl millet—
chickpea—
okra

Maize-
berseem-urd
bean

Sorghum-
mustard-
moong bean
Napier
intercrop with
cowpea
(kharif) and
berseem(rabi)

Total

SEm £

CD at 5%
Where: * Fresh weight of dhaincha** yproduce

allocation

in ha.

035
(34%)

0.18
(17%)

0.18
(17%)

0.18
(17%)

0.11
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(4%)

1.04

(100%)

Main and by products
kg yr?
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Plate 1a. Murrah Buffalo
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The dairy module comprised of three milch
animals and were feed by the fodder obtained from
various crops residue of the model. Milk production
from dairy modulewasrecorded 3424 litres/ |actation
of two Murrah buffaloes (Plate 1a) and 1894 litres/
lactation of one Gir cow (Plate 1b). The gross and net
returns from dairy component were of ¥ 238993 and
T 146203 respectively. Thereturn per investment was
2.57 on dairy component of IFS Model.

Under horticulture module (0.22ha) with different
fruit plants like guava (Psidium guajava), mango
(Mangifera indica), pear (Pyrus communis), peach
(Prunus persica), and karonda (Carissa carandas)
plantswere grown for nutritional security and revenue
generation of farm households. Fruit production from
guava plants (35) was 1850 kg, from mango plants
(5) 210 kg, pear plants (10) 460 kg, peach plant (1)
20 kg and plants of karonda (40) produced 210kg.
After selling the fruits from horticulture component,
gross and net return were ¥ 93300 and T 67550,
respectively. The B: Cratio of thismodul e was highest
(3.72) than other moduels of the model.

Composite fish culture of mixed fish species
(rohu, catla, mrigal, common carp, silver carps and
grasscarp) wasintegrated asamodulein IFSmodule
with apond size of 0.1 ha. The pond water was used
for irrigation of thefield crops besidefishery. Periodic
fertilization with NPK mixture was done to maintain
the fertility of fish pond for optimum plankton
production. Fisheswere fed with floating pelleted diets
accounting 26% protein content , apply @ 5% oftheir
body weight. Periodic random samplingsof fisheswere
carried out for adjusting the feed demand. A total of
450 kg fishes were harvested. A gross return of
¥ 39600 wasrealized from sale of 450 kg of harvested
fish beside employment generation of 52 days. The
water quality parameter like dissolved oxygen, pH was
measured periodically and were found to be within
optimum range for carp culture. The size of the
harvested fishesranged from 0.8 kg to 1.4 kg. A carp
breeding hatchery unit consisting of breeding pool,
hatching pool and spawn collection chamber in the
IFS was also introduced. The unit was installed and
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one trail breeding was at a introduce. Further, on
experimental basisanother module namely rearing and
breeding of ornamental fishes for aguarium purposes
is being integrated for increasing livelihood security
for rura youth and farm women.

From mushroom unit (0.02 ha) 80 kg button
mushroom and 70 kg milky mushroom were harvested
during their favourable growing seasons (spring and
winter), with this an additional yield of 350 kg high-
quality organic manure from button mushroom the
spent and 200 kg of animal feed from the spent straws
of milky mushroom was obtained. The mushroom
module generates about T 8650 and T 5890 as gross
and net returns respectively. The poultry component
of IFSmodel were having 10 birds of CARI Nirbheek
breed removed in bamboo hut nearby fish pond area.
By the selling of eggs (1580) and poultry manure (75
kg), the gross and net returns were gained in the tune
of ¥ 7680 and T 4430, respectively. Poultry manure
were chemically analysed and found that manure
contained 1.5% N, 0.6% P and 1.8 % K. Thus, total
NPK (2.9 kg) was produced from 75 kg of poultry
manure. Farm yard manure (FYM) and vermi-
compost (VC) produced in compost area (0.02 ha) by
three dairy animals and their calves and farm wastes
in the extent of 2160 kg and 5184 kg per year on dry
weight basis. Thus, atotal of NPK nutrients released
from farm-based by products (442.9 kg), thereof 170.8
kg N, 94.0 kg Pand 178.1 kg K, respectively. Thus,
we can save around ¥ 9220 yr* through recycled of
all farm-based wastes like FY M, Green manure, VC,
weeds, mushroom spent, sugarcane trashes, crop
residuesand treeleaveetc.) within the system. Round
the year leafy and green vegetables were grown on
0.02 ha in the kitchen garden in order to ensure
nutritional dietary of the household. The production of
vegetableswas 328 kgin kharif, 460 kgin rabi season
and 255 kg in summer season, respectively. Hence,
from kitchen garden a gross and net returns were
5600 and ¥ 3150 can be ensured.

Plantation on field boundarieswith fruit treeslike
Aonla (Phyllantus emblica), Jackfruit (Articarpus
hetrophyllus), Bael (Aegle marmelos), Karonda
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(Carisa carendis) and Kagji Nimboo Citrus spp.
produced 550 kg fruit in current year. Hence, gross
and net returns after marketing of fruitswere 11875
and T 8295, respectively. Among different modules
of IFS, highest SEY was realized in case of crop
module (113.3 ton yr*) and followed by diary module
(73.5 ton yrt). Highest gross and net returns were
available from the crop and dairy components of the
model. On the other hand, the higher return per Re-
invested (3.72) was recorded from horticulture
component followed by boundary plantation (3.31).
Total man-days in the IFS (1.5ha) were 569 days.
However, maximum man-days were generated from
crop component (171) and dairy component (149) than
other components of the model. Therefore, the IFS
model comprises of different module supported the
food security aswell asnutritional security of thefarm
family besideslivelihood security and environmental
protection through recycling of farm resources.
Project: Refinement of Vegetable Based
Farming System Models for
Food and Nutritional Security of
Farmers of Western Uttar
Pradesh.

This project was formulated to identify the
different horticulture based farming systems in the
Western Uttar Pradesh. On-station horticulture model
(1.5 ha) based four different modules viz., Module-
1(M,)- Fruit Orchards (with intercropping of
vegetables) , Module-2(M.)- Vegetables, Module-
3(M,)- Field crops and Module-4(M,)-Pond Dyke
system with integration of poultry birdsfor improving
profitability, enhancing productivity and nutritional
security of small and marginal farmers particularly
of western plain zone of Uttar Pradesh.The percent
share of area (in %) under different modules were
34% areaunder M., (vegetables base) followed by 27%
areaunder M, (fruits + Intercropping of vegetables).
M, (Crop Based) occupied 27 % area followed by
7% area under M, (Pond Dyke system + integration
of poultry). Similarly, total cost incurred in developing
the Model has aso been studied. It has been reported
that M, had the highest share (43%) of total cost
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incurred followed by M, (24%), M, (23%) and
M,(10%). Module-4 is most economic efficient as
compared to the other modules of the Model.

Economics: Total Gross returns(GR) obtained from
the model were % 4,07,776 Net return (NR) were
¥ 181815 (B:C 1.8) (Table 3). Upon comparison
among the different modul es of the model, the highest
GR have been recorded from M, (X 1,72,460),
followed by Module 2 (X 1,00,875) and M (% 99,422).
Theleast GR have been reported from M, (% 10,705/).
On studying the cost of cultivationinvolved in different
modules, highest cost of cultivation(COC) has been
involved in M, (X 72450) followed by M,
(3 48432) and M, (X 46712). Thelowest cost had been
incurred inexecution of M, (X 14147). Thenet returns
obtained in the model were highest from M, (X 100010)
followed by M, (% 52443) and lowest in M (X 52710).
The energy dynamics of the modules upon study
showed that M, isthe highly energy efficient system
(1.0) followed by M, (1.4).

The Economic efficiency of different modules
were studied and found highest in M, (X 685 ha*
days*) followed by M, (X 361 ha'day™), M, (X 287
ha'day™) and M,(X 279 ha* day™). If family labour is
employed for carrying out different inter cultural
operations, the net returnswould be higher (X 293725)
as compared to the hired labour (X 141615). Under
this model 26 types of crops (covering 16 crop
families) are grown in a year providing a perennia
cover of around 39 %. Thus, much diversity is
prevalent in the system which is very much essential
for abalanced eco system.

A significant increase in the total microbial
population and activity of different enzymesinvolved
in nutrient mineralization has been found significant
during thisyear (2021) as compared to previousyear.
Thismay be dueto the use of pond water for irrigation
purpose and incorporation of organic manures. Pond
water contains readily available nutrientswhich allow
the multiplication of the microbes for better crop
growth. The highest Bacterial count has been recorded
for M, (9.8x10°) and the least for M, (1.31x10) but
the highest Fungi count has been recorded for M,
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Table 3.Economics of 1.5 ha horticulture based far ming systems M odel

Enterprises

Components

Horticulture Orchards (with 0.4

(Module-1) inter crop)

Vegetables 0.5
Secondary Field Crops 04
(Module 2)
Complimentary Fish pond dyke- 0.1
( Module 3) vegetable system
Supplementary Poultry (20 birds)
(Module 4)
Grand Total 15

(8.3x10°) followed by M, (3.4x10%) and the least for
M, 2.0x10* CFU/ml*. Similar trend has been reported
for actinomycetes status where highest colonies of
actinomycetes has been reported for M,
(9.1x10°CFUmIYfollowed by M, (8.7x10* CFU/mI*)
and theleast for M1 (6.2x10° CFU/mIY). The highest
Dehydrogenase (31.8 + 2.8 pg TPF.g* soil h?), A-
glucosidase (20.6 £ 2.19 pg PNP g* soil ht), Urease
(15.2+ 1.2mgureag? soil ht) and Phosphatase (60.1
+ 4.1 ug PNPg*! soil h') enzymatic activity in soil
under different module were recorded in M, This
vegetable based farming system model havethe ability
to fullfill the food requirement of five member’s
farmer family besides ensuring the nutritional security.
Apart from annual family food requirement, surplus
amount of agriculture produce was a so abtained from
this farming system model which upon selling in the
market, farm family may generate additional income
from the model. The model was able to address the
goal of gender equity where men has contributed to
40 % and Women has contributed to 60% of the total
work force required. The model provided more
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172460 72450 100010
100875 48432 52443
99422 46712 52710
24314 14147 10167
10705 2560 8145
407776 225961 181815
B:Cratio=1.8

opportunities for women labour hence balancing the
gender equity. Integration of compost and other
biomass application in soil of the model, the OC and
other soil microbial propertieswasimproved.

Project: Development of fruit crop based
Integrated farming system for
western Plain Zone of UP

Integrated farming system can ensure the highest
standard of food production with the minimum
environmental impact and improvethe quality of life
of farmers. A project wasformulated to devel op afruit
based IFS model to eval uate suitable crop along with
fruit plant species. Plants of three varieties of guava
(Psidiumguajava) viz., Allahabad Safeda, Sardar (L-
49) and Sweta, three varieties of Ber (Jujupusjujube)
viz. Gola, Seb, Umran, three varieties of Pomegranate
(Punica granatum) viz., Bhagwa, Arakta and G-137,
were planted along with plants of Sweet orange/
Mosambi (Citrus sinensis) Nagpur mandarin (Citrus
reticulata) and Kinnow (Mandarin x Orange).

@



e

&
I -

\

Q -,

“\Q; —

d‘

Table 4 . Yield of intercrops (REY) grown under different cultivars of fruit crops (2020-21)

Cereal based
(Rice-Wheat- Mung)
Vegetable based

(Cow Pea— Potato- Okra)
Fodder based
(Sorghum-Berseeem-
Cowpea)

10.1

Amongfruit, significantly higher yield of inter crop
vegetables such as okra and potato was recorded in
citrusspecies. Therewassignificant differenceinyield
levels(REY) of intercropping modules (Cereal based,
vegetable based and fodder based). Fruits base IFS
model with vegetable based intercropping module was
most profitableinal cropsand their cultivars. It ranged
between 12.6 to 27.9 kg REY plot? (Plot size 90
m?)which was significantly higher than cereal based
cropping (8.6to 13.7 kg REY plot™) and fodder based
cropping (9.4 to 11.8 kg REYplot?) (Table 4).
Therefore, in fruit base farming systems, cultivation
of vegetables as intercrop are more profitable than
other crops.

=
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p=
137 129 134 113 124 128
184 175 199 279 241 241
108 116 118 105 106 113
Project: Development of regenerative

Agroforestry based |FS model
for sustainable production and
livelihood

Ongoing project counducted in Siwaya Research Farm
of theingtituteto evaluate and compare productivity and
performance of three trees Moringa oleifera
(Drumstick tree), Tectona grandis (Teak) and
Dalbergia sissoo (Shisham) crop combinationsinAlley
croppingdesign (Plae2a& 2b). Levelingand gapfilling
of the experimental site was done for the establishment
of Agroforestry system. Crop combinations of moong,
maize, bajraand jowar were sown with each tree species
in kharif 2021. Yield obtained were recorded for each
tree crop combination (Table 5).

Table 5. Sraw yield and Grain yield of different tree-crop combinations.

Moringa Straw 0.47
Pod/cob 0.56
Teak Straw 0.33
Pod/cob 0.08
Shisham Straw 0.35
Pod/cob 011
Control Straw 0.52
Pod/cob 011

\ 4

124 2.17 179
0.52 0.61 0.26
145 3.15 1.45
0.53 0.79 0.15
187 2.74 142
113 0.88 0.31
2.25 3.28 114
1.20 115 0.18
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Plate 2a. Moringa + moong

Among different tree-crop combinations, it was
seen that biomassyield was highest in control i.e. field
without trees due to uninhibited growth. In Moong
highest straw yield was seen in control (0.5 kg m?)
similarly in maize highest straw yield was found in
control (2.3 kg m?), bajra(3.3kg m?) except in jowar
where maximum straw yield was observed with
Moringa (1.8 kgm2), podyield in moong was highest
with Moringa (0.56 kg m), in maize again maximum
cob yield was found in control (1.20 kg m?) in bajra
maximum cob yield was observed in control (1.15 kg
m?) in jowar maximum cob yield was observed in
Shisham (0.31 kg m2). Among the different
agroforestry systems under the study, jowar and
moong crop perform better in respect of straw and
pod yield respectively.

Sustainable livelihood
generation through IFS
involving uneconomic cattle.

Project:

A Farming system model was tried to develop
with uneconomic cattle. The concept behind the
project was that if uneconimical cattles are properly
manage and provided optimum balance feed, then
income may be generated from the IFS model with
uneconomic cattle. The milk, vermicompost and
distilled urine of the IFS model may be sold to
compensate the cost of feeds and management
practice.

During the year 2021, three male calves and five
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Plate 2b.Shisham +moong crop

cowswereindairy module. Thetotal milk production
of all the five was 2459 Its. and gross income from
milk wasZ 98,370. Total grossIncomeand net income
from dairy unit was found to be ¥ 1,44,120 and
T 1,840 respectively. The loss in dairy module was
dueto lack of efficient labour. Thefive-day old chicks
(Bro Dhanraja) were procured from Central Avian
Research Institute, |zatnager (Bareilly). The chicks
were brooded and reared under deep litter system. The
total mortality during the period was 7.2 %. The sale
of broiler started after 6 weeks of age and total live
weight was 972 kg with gross income of ¥ 1,26,400.
Thetotal grossincome from the poultry module was
¥ 1,30,560. The variable cost on chicks, feed and
labour etc. were 87,300 and net income from poultry
module was < 43,260.

The cow dung and poultry faeceswere converted
into FY M, Vermicompost and poultry manure. During
the period, atotal of 25.1 ton of FY M, Vermicompost
and poultry manure were incorporated in the crop
field. Through incorporation of different manures, 172
kg Nitrogen, 82 kg Phosphorus and 161 kg Potash
was added in the soil, which is equivalent to 373 kg
Urea, 511 kg SSP and 269 kg MOP fertilizer.

The model consisting of Crop, dairy and poultry
modules. The highest net income was contributed by
cropping system module of ¥ 52,883 with highest B:C
ratio 3.98 followed by poultry of 343,260 with B:C
ratio of 1.50. The overall net return from the system
was? 1.61 lakhs with B:C ratio of 1.88 (Table 6).
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Table 6 : Economics of 01 acre IFS model consisting of uneconomic cattle.

Component Total Yield Varlable Cost Gross |Net Return B:C
Return %) ratio

Cropping system 615 kg grain+156 kg oil seed+
24,733 kg Green fodder+
20,650 kg fodder+ 650 kg
Straw.

Dairy (05 Cow + 2459.26 Its. milk + 215 g.

03 male grower) FYM + 15 g. Vermi-compost

Poultry (500 972.31 kg. live wt.+ 20.80 q.

CARI Bro Dhanrgja  manure.

broiler)

Including family Total =

labour

Excluding Total =

Family labour

Regarding fodder crops, Bajra Napier Hybrid
(BNH) variety CO-5 was given the highest system
productivity of 284.6 t/ha, by supplying 14,230 kg
from 500 m? areaiin five cuts, followed by oat 85.0 t/
ha in two cuts in comparison to other fodder crops.
Though the uneconomic cattle were integrated in the
IFS model but the model become economical with
the scientific intervention different modules.

Project: Exploratory study on
establishment of Ornamental
and Biofloc fisheriesmodulesfor

Farm livelihood improvement.

In India especially in the Western, Eastern and
Southern region awell flourishing business has been
operating with excellent growth potential besides
providing employment and entrepreneurship. In the
Northern region there is a considerable gap whereas
demand is high for the ornamental fish. Keeping in
view of the demand and potential it isnecessary for a
demonstration unit to be set up where interested
farmers can be provided training and hands on
demonstration for setting up an ornamental breeding
unit in the back yard. For this purpose, a setting up a

4

17705 52883 3.98
145961 144120 -1841 0.99
87300 130560 43260 1.50
250966 345268 94302 1.38
183811 345268 161457 1.88

demonstration unit of ornamental fish breeding aswell
asamodulefor breeding culturefish was undertaken.
During the reporting period, FRP hatchery (Plate 3a)
consisting of breeding pool, hatching pool and spawn
collection chamber was procured and installed in the
IFS model. A new module as carp breeding hatchery
unit consisting of breeding pool, hatching pool and
spawn collection chamber in the IFS system was
developed.

Further, on experimental basis for incorporation
into IFS model, another module namely rearing and
breeding of ornamental fishesfor aguarium purposes
isbeing developed. The aguarium fishesnamely, gold
fishes of different varieties, Koi carp, balk and silver
molly of various varieties were brought and reared in
the plastic tubs (Plate 3b) as a backyard activity for
increasing livelihood security for rural youth and farm
women. Thefishesare being reared and acclimatized
for confined culture without filters. Aeration was
provided into the tanks and regular water exchangeis
being undertaken. The integration of aquaculturein
the IFSmodel may be act as aprofitable entrepreneur
for the farm family.
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Evaluation and I dentification of
Farm Implements under
Different Farming systems

Project:

Ergonomics study may be defined as the study
of peoplein their working environment. The goal of
the study isto eliminate discomfort and risk of injury
due to work. Ergonomics study on evaluation of
traditional and improved tools/implements in the
agriculture field has been conducted on female and
mal e farmers depending upon the gendered activities
performed. A comparative study on demonstration and
evaluation of low vibration brush cutter (STIHL
make), improved sickle (falcon make) was studied
over traditional sicklein paddy harvesting activities.
Different types of masks (cotton mask) developed by
PAU, non-woven mask developed by Falcon over
traditional practice (covering with a piece of cloth)
was tested for manual paddy threshing activity under
field crop based production system. Ergonomic and
performance evaluation of ring cutter and protective
clothing developed by PAU, Ludhianaover traditional
harvesting (covering hands with very thin plastic
gloves) was studied for okra harvesting under
vegetable based production system. Similarly,
comparative study on demonstration and evaluation
of dibbler was studied over traditional sowing of pea
in papayaand bananaasintercropping under agri-horti
production system.
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Plate 3b. Rearing of aquarium fishesin plastic tubs

R

Plate 3a. Installed FRP hatchery

Ergonomics evaluation in field crop based
production system: An experiment on ergonomic
assessment of brush cutter was done for paddy
harvesting in farmers’ field on 3 male farmers of age
group (45-55 years). In another experiment assessment
of physiological workload was conducted on 3 female
farmers of age group (35-45 years) for evaluating
improved sickle over traditional sickle for paddy
harvesting activity. The subjects were physically fit
for participating in the study. Before that age, stature,
weights and BMI of each subject were recorded. In
another experiment assessment of physiological
workload was conducted on Three female farmers of
age group (40-50) for evaluationg drudery in manual

Plate 4. Plucking of okra with ring cutter
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Table 7. Physiological workload for paddy harvesting

Physiological variables
Local sickle

Paddy harvesting

Brsh e

Working Heart rate (beats min™) 120.33+ 3.05 106.66 + 2.51 168.33+ 4.16
Energy Expenditure (kJmin™) 1041+ 0.48 8.24+ 0.40 18.04 + 0.66
A HR (beats min') 440+ 5.29 24+10 76 £ 2.64

paddy threshing activity and effect of different types
of masks (cotton mask) developed by PAU, mask
developed by Falcon over traditional practice
(covering with a piece of cloth) in paddy threshing
activity under field crop based production system.

The results of the study shows (Table 7) that the
mean heart rate of male farmers while working with
brush cutter was 168.3 + 4.2 beats min* whereas the
energy expenditurewas 18.0 £ 0.7 kJmin*. However,
mean heart rate of female farmerswhile working was
106.7 £ 2.5 and 120.3 + 3.1 energy expenditure was
8.2+ 0.4 and 10.4 + 0.5 respectively for falcon make
and local sickle respectively. Type of workload for
Falcon made sickle was found moderately heavy
whereas for local sickle the type of workload was
found heavy, whereas the type of workload for brush
cutter was observed to be extremely heavy.

The physiological cost reduction while working
with Falcon make sickle was found 48.2 % and the
physiological cost reduction whileworking with brush
cutter was found 36.3 % as compared to traditional
tool during paddy harvesting.

Further study on paddy threshing shows that the
mean heart rate of femalefarmerswas 110 + 2.0 beats
min? and 107.0 £ 2.0 beats min*whereas the energy
expenditurewas 8.8+ 0.3 kJmint and 8.3+ 0.3kJmin-
twhile threshing paddy (mannually through beating
on drum) wearing mask falcon and PAU make
respectively. Type of workload during manual paddy
threshing wearing both the masks was found
moderately heavy. The falcon make mask was made
from non-wovwn polypropylenefabric which induces
more exertion amongst workers during threshing

activity due to forceful oxygen intake. Thereby, the
heartbeat rate and energy expediture was observed
to be slighly more while wearing falcon make mask
as compared to PAU make (cotton mask).

Localized discomfort was measured through body
mapping technique. Interms of paddy harvesting, the
body part discomfort score (BPDS) for local sickle
was obtained 29.0 for falcon make the score was
reduced to 25.0 whereasthe BPDS was observed 29.0
while harvesting with brush cutter. Similarly, the
BPDS was found 43.0 and 43.5 respectively during
paddy threshing (manually through beating on drum),
wearing mask falcon make and PAU make
respectively. The high discomfort during mannual
threshing was noticed due to high beating force,
working continously in bending position alongwith
cough and respiratory tract allergiesdueto inhalation
of dust and dirt particles. Wearing both types of masks
reduced inhalation of dust and dirt particles amongst
theworkers. Women farmers al so percieved sweating
and dlighly more discomfort during working with
wearing falcon make mask as compared to PAU make
(cotton mask).

Ergonomics evaluation in vegetable-based
production system: An experiment on ergonomic
assessment of ring cutter (Plate 4) and cotton gloves
with canvas covering in palm developed by PAU,
Ludhiana was done for okra harvesting over
traditional harvesting (covering hands with very thin
plastic gloves) in farmers’ field on 3 female farmers
of age group (40-50 years) under vegetable-based
production system. The subjects were physically fit
for participating in the study. Before that age, stature,
weights of each subject were recorded. Body mass
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index (BMI) was calculated by dividing square of
height (m?) to body weight (kg) of subjects.

Work related discomfort studies: Localized
discomfort was measured through body mapping
technique. The BPDS in terms of traditional
harvesting was observed to be 4 whereas the BPDS
wasreduced to 3intermsof harvesting with protective
clothing (cotton gloveswith canvas covering in palm)
developed by PAU. However nil discomfort wasfound
during harvesting with ring cutter. Apart from that
the problem of itching, prickle and skin irritation
perceived to be nil whileworking with improved tools/
protective gloves. Working efficiency of ring cutter
was 1.1 kg.100 m2with no damage, whereas, working
efficiency in traditional plucking was 1.1 kg.100 m
with 8% damage.

Ergonomics evaluation in agri-horti production
system: An experiment on ergonomic assessment of
dibbler was done for pea dibbling over traditional
sowing (placing of seedsin soil) in farmers’ field on
3 malefarmersof age group (45-55 years) under agri-
horti production system. The results of the study
shows that the mean heart rate of male farmers was

Karmana(0.2)_1_banamna
Jabalpur (1.0)

Kathalgere (1.05)

Jammu (1.0)
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Karmana(0.2)_3_Homastead
Karmana{0.2)_2_coconut
Kalyani (0.66)
Ludhlana(1.0)

Siruguppa (1.0)
Karmana{0.2)_4_Rice
Patna
Rajendranagar(1.0)
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140.3 £ 2.5 beats min and 148.7 + 2.5 beats min*
whereasthe energy expenditurewas 14.9+ 0.6 k.min
1 and 13.6 + 0.4 kd.mintduring dibbling of pea
(intercropping in papaya) and pea (intercropping in
banana) respectively. Type of workload during pea
dibbling was found very heavy in both the cases. The
working efficiency in traditional sowing (placing of
seedsin soil) was found to be 2.6 hr.100m2, whereas
theworking efficiency during sowing with dibbler was
found to be 0.30hr.100 m™.

Project : Influence of pesticides
application in IFS model on
fisheries module and
measurement of GHGsemission

from aquaculture ponds

During thereporting period database of pesticide
usage and quantification of active ingredientsin 21
IFS models analyzed. |FS models were categorized
intolow (lessthan 0.2 Kg a.i. ha®), medium (between
0.2t0 0.4 Kg a.i. ha') and High (above 0.4 Kg a.i.
ha?). Results revealed pesticide usage varied in the
range of 0.006 to 1.740 kg a.i. ha' (Fig. 3)

[ 0.155 |
| o1sa |
| 0220 |

Sabour (1.0)

Fig. 3. Pesticides/chemical usage in different IFS models
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Further, the contribution of chemicals was classified
intermsof herbicides, fungicidesand insecticidesused
in IFS models so as delineate suitable strategies to
reducetheir usage or deduce alternative management.
Based on the results alternate eco-friendly strategies
such as mul ching, intercropping, mechanical weeding
is being incorporated for sustainable agriculture
production system with theintegration of aquaculture
inlFSmodel.

M easur ement and Estimation of
Greenhouse Gases (GHG)
emission and car bon footprint in
sustainable Integrated Farming
System (IFS) models of Western
Plain Zone of Uttar Pradesh

Project:

Thisproject was started in 2018 to quantify GHG
emission from sustainable IFS models (1.5ha) to
assess carbon footprint of IFS models and to quantify
climatic resilience of IFS Models. IPCC Tier-11
approach was used for estimating the GHG emission.
Highest emission of 2929 kg CO,-e was recorded
with livestock component, which was 63.1 % of the
total emission of 6228 kg CO,-e. Among the cropping
systems, sugarcane-ratoon-wheat cropping system
emitted 326 kg CO,-¢e followed by 296 kg CO,-e by
rice-wheat-dhaincha system. The incorporation of
biomass and compost added to the system along with
the agro-forestry system act as sink of carbon and
resulted carbon negative |FS model.

Project : Scaling and Impact Assessment
of Integrated Farming System
for Livelihood of Farmers

The study undertaken to evaluate the capacity
building to upscale the IFS and impact of IFS on
farmers livelihood in Kerala, Tamil Nadu and
Telangana. The primary datacollected from 2 districts
of Tamil Nadu i.e. Erode and Salem with a
representative sample of 70 farmers who are
beneficiaries of government scheme and another 70
farmers as counterfactuals for impact assessment.
Coarsened Exact Matching (CEM) technique was

\

employed to evaluate the impact of IFS on farmers
income.

Results shows that the mean age of farmers was
51 years, with average years of schooling 8.5 years
(Table 8). More than 60 % of farmers belongs to
backward classes, with farming experience of 31
years. Mgjority of the farmers having membershipin
coo-operative societies. In CEM we considered
variables like owned land, education, age, total cost
and cop intensity, and results reveals that farmers
beneficiaries have income advantage over the other
farmers who not adopted IFS cultivation in terms of
grossand net income (Table 9). The IFS adoptershave
net income of T 29573 over the other farmers and
Gross income of ¥ 33378 over the non-1FS adopters.
This clearly indicates the necessary of adopting the
IFS and promote it among farmers groups for better
income and livelihood.

IFS program facilitates more of backward class
(~60 %) of farmers belongs to small and marginal
land holdingsand | FS adopters have more diversified
farming systemsthan Non-adopters. The CEM results
show that there is positive and significant impact on
the income through adoption of IFS. This clearly
indicates the necessary of adopting the IFS and
promote it among farmers groups for better income
and livelihood.

Project : Sustainable resource
management for climate smart
IFSunder AICRPon Integrated
Farming Systems

A 0.70 ha integrated farming system model with 7
modules such as cropping systems (0.38 ha), horti-
pasture (0.18 ha), agri-horti (0.12 ha), dairy (1
buffalo + 1 desi cow), vermicompost (0.005ha),
boundary plantation and secondary agriculture (vaue-
addition) modules were evaluated for marginal farm
households of irrigated areas in western Uttar
Pradesh. Results of study made during the year
related to productivity and economics of different
modules in IFS model is briefed in Table 10 and
performance of banana module in Table 11.

| CAR-Indian I nstitute of Farming Systems Research, Modipuram



S RO

AT
ICA]

Table 8. Socio-economic characteristics of | FS adopter and non-adopter farmers

FS agoptrs

Mean Mean
Age <45 years 28.6 32.9
45 years & above 714 67.1
Mean age (years) 52.7 10.2 50.9 104
Education (%) Uptoclass5 27.1 32.9
Class 6-12 54.3 52.9
Graduate & above 18.6 14.3
Mean (Years) 9.2 3.8 8.2 4.6
Category sharein General 41.4 31.4
total (%) OBC 54.3 60.0
SC 4.3 7.1
ST 0.0 14
Farming experience Years 32.1 11.7 30.3 12.8
Family size Male 2.0 0.9 2.0 0.7
Female 2.0 13 1.9 0.8
Membership in Co-operatives 85.7 58.6
organizations SHGs 29 5.7
Organic groups 0.00 4.3

Table 9. Economic benefit from adoption of |FS among farmers (L 1 distance: 0.937)

Matched 29

| CAR-Indian I nstitute of Farming Systems Research, Modipuram
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Coefficient

Constant

29573.5%*
(13904.6)

39599.9% **
(10070.9)

33377.7 **
(14754.2)

63220.3***
(10686.3)
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Table 10: Productivity and economics of different modules in IFS model.

SEY(t) | COC ® | GrossReturn %) | Net Return ()

Cropping System

Agri-horti 11.3 14260 35915 21955
Dairy 2330lit. 113526 153734 40208
Boundary Plantation 16.9 5900 54912 49012
Including family labour 166801 359610 192809
Excluding Family [abour 85801 359610 273809

Table 11: Performance of banana module inter cropped with vegetable Pea and Soybean in IFS

Monthan (2x2 m) Crop/ Inter crops Yield (kg)

Purpose Culinary purpose Banana
Duration 12-14 months Vegetable Pea (Intercrop) 84
Intercrops Vegetable Pea-Soybean Soybean (Intercrop) 42

Plate 5. Mushroom production in banana plantation

Vermicompost production in Banana
plantation:Vermi-beds were laid between banana
alays and 1.4 tons of vermicompost was harvested
from 3.3 tons substrate from one allay of banana
(February-April).

lignocellulosic compounds present in those types of
raw material. The waste from the banana tree is
another material with high potential for utilization as
substrate in edible mushroom cultivation. The
substrates based on leaves of banana cultivar
(Monthan) were used to evaluate the production of
Pleurotus florida mushroom. A huge amount of waste
(pseudo-stem and leaves) is generated after harvest
of banana. The cultivation technology of edible
mushrooms in the Western Uttar Pradesh is still less
developed and needsfurther refinement for successful
integration in farming systems. Among the different

Integration of Mushroom with Banana: Three
substrates such as rice, mustard and banana were
tested for mushroom (Pleurotus florida) production
inside the banana plantation (Plate 5). Fungi belonging
to the Pleurotus genus, also known as oyster
mushroom, develop with efficiency inlignocellulosic
wastes. They have specific enzymes that degrade
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substratestested, the highest biological efficiency has
been recorded for Rice straw (57.6%) with ayield of
575.7 g kg of dry straw followed by Mustard straw
(47.5%) withayield of 470.5 g kg™ of dry straw and
the lowest for straw prepared from banana leaves
(43%) with ayield of 430.0 g kg™ of dry straw.

By-product utilization from banana:Banana crop
waste is a cheap source of nutrients, it increases
organic matter, stimulates soil microbial life, enhances
water holding capacity and increases crop yields
besides improvement of soil biodiversity, and
reduction of environmental risks. It is suggested that
banana crop residues can be recycled for compost
with other organic sources. The pseudo-stem and
leaves of bananaafter harvest are utilized for compost
preparation and total of 8.1 kg of Nitrogen, 1.6 kg of
Phosphorus and 18.1 kg of Potash can be saved.

However, through the recycling wastes from 0.7 ha
IFS model, can save 119.8 kg N, 33.5kg P and 109.9
kg K. The share of recycling through banana module
intheModel is6.5% for N, 4.9% for Pand 16.5% for
K. Thus Banana crop residues can be recycled for
compost with other organic sources for better
utilization of waste.

ValueAddition: Five products such asbananachips,
squash, pickles, jam and sauce were prepared during
the year and evaluated for its contribution to income
improvement from the model. Income improvement
due to processing of Banana chips, Banana Squash,
Banana pickles, Banana Jam, Banana sauce were 0.8,
2.6, 0.9, 8.5 and 3.7 times respectively. Soil health
status of IFS model and banana module is presented
in Plate 6 and soil health status of banana module in
Table 12.
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Plate 6. Soil health status of IFS model

Table 12. Soil health status of Banana module

pH :8.1+0.36

N (kgha) :292+26.17
P(kgha) :47.1+ 864
K (kg ha?) 14321+ 38,54
OC(%) :0.61+0.08
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Range: 7.24t08.24
Range: 238t0539
Range: 35.27t057.4
Range: 366.2to715
Range: 0.36t0.0.83
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Total cost, gross return, net return, and B:C of
0.70 ha IFS model was 1.63 lakhs, 3.45 lakhs, 1.81
lakhs and 2.11, respectively. Through the recycling
of waste/residue 119.8 kg N, 33.5 kg Pand 109.9 kg
K was recycled and could be able to meet 77.8% N,
27.3% P and 71.9% K requirements within the IFS
model. Improved IFS model have higher net income
(45.2%), better water use efficiency and more
employment generation as compared to prevailing
farming system of the region. Out of 17 SDGs, 13
SDGs can be addressed at household level through
integrated farming system. Scientific integration of
different modules in the IFS mode interacts with
environment without dislocating the ecological and
socio economic balance on one hand and attempts to
meet the food, fibre, fodder and fuel needs as the
national goal on other hand.
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Fig. 4 Scheme: AICRP on Integrated Farming
Systems- On station (National)

Sustainable resource management for climate
smart |FS programme with itsrevised objectiveswas
started since 2017-18 under AICRP on Integrated
Farming Systems, aplan schemeinitiated from 2010-

g

11. During the year under report, 43 IFS modelswere
executed and evaluated of which 4 IFS models were
in establishment stage while at 39 centres|FSmodels
are well established (Fig.4).

The major objectives of the on-station
programme on the theme sustainable resource
management for climate smart IFS are i) To identify
ecologically and economically viable enterprises for
different regions under climate change scenario ii)
To undertake resource budgeting in systems
perspective with special reference to soil, water,
nutrients and energy. iii) To evaluate the low carbon
production modulesin the systemiv) To identify and
evaluate secondary agriculture avenues in farming
systems perspective for attracting rural youth. The
programme is being undertaken at 32 locations
involving 25 main centres, 2 sub centresand 5 ICAR
based centres. Accordingly, in 36 IFSmodels cropping
systems were planned and executed keeping in mind
soil health, family nutrition, income generation and
livestock nutrition goals, while in 29 models fruity/
plantation crops/spices were integrated. Further, in
28 IFSmodelslivestock module wasintegrated while
fishery component was integrated in 18 |FS models.
Other complementary and supplementary activities
based on local needswereintegratedin 31 IFSmodels.
The salient achievement of development of region
specific on-station models for small and marginal
farmers are as follows:

< Market input cost excluding labour (13.1 % in
LGP1t0 66.4 % in TGP)

«» Vaue of recycling excluding family labour
(20.7 % in WCPH to 43.6 % WHP)

« Cost of hired labour (0 % in Islandsto 40.2 %
in CPH)

% Cost saving by family labour (49.8% in UGP
being highest and lowest in TGPi.e. 0)

¢+ Purchase of animal feed from market as share
of market input excluding labour (18.2 % in
GPH t0 89.5 % in Islands)
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% Net return per rupee invested varied from 0.38 range of 4.8% (GPH) to 96.2 % (TGP)

inLGPto 1.7in UGP
< Water productivity (* m3) was highest being in

SVI varied between 0.6 to 0.8 MGP (186) while lowest being in ECPH (14.9)

7
0.0

% Improvement in soil OC over initia statusin
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ORGANIC AGRICULTURAL SYSTEMS

Project: Statusof OrganicAgriculturein

Western Himalayan Regions

This project is being continued since 2018 on
characterization of organic, inorganic and integrated
farming systems of Jammu district. Survey was
conducted during 2019-20 and data was synthesized
and analysed to characterize the existing farming
systemsof theregion. Three stage sampling procedure
was followed and atotal of 120 farmers (40 organic,
40 inorganic and 40 integrated farmers) were selected
from the study area of Jammu district on the basis of
having interventions from the different SKUATS
centres. Descriptive statistics were derived and
calculated for analysing the socio-economic data
Propensity score matching (PSM) was applied with
kernel matching and radius matching methods to
assesstheimpact of organic, inorganic and integrated
farming on farmer’s employment creation and income
generation.

The result of the study showed that, out of 120
samples, share of different categories of farmersi.e.
landless, marginal, small, medium and large were as
14,19, 46, 13, and 08 % respectively. Among thefive
farming systems identified, the highest numbers of
farmers were under crop+ livestock+ poultry system
followed by crop+ livestock+ poultry+ agro-forestry.
About 73% of land was used under high yielding
variety of cropswhereas, only 27 % land use was
under local variety. There were five major
cropping patternsobservedintheregion. The net return
was observed highest with rice-maize-vegetable
cultivation (120344 ha*) followed by rice-pulses-
wheat (X 98000 ha?). Average net return of the farm
was< 37064/- (X 32800/- from livestock and I4264/-
from crop) during the year year 2019-2020. Thetotal
income wascategorized into different componentsi.e.
crop, livestock, poultry, homestead, agro forestry and
off farmincome. In case of marginal and semi medium
farmings, off-farm income was higher compared to o+

4

farm income. Contrary, in case of small, medium and
large farmers, on-farm income was higher compared
to off-farm income. The main farming system
constraints identified was lack of knowledge about
new crop variety and latest technology and this was
followed by high price of inputs, lack of knowledge
for quality seeds/fingerlings/duck links, lack of credit
facility, lack of knowledge about homestead
vegetables production, vaccination, de- worming, feed
of livestock and poultry, insect/ pests/weeds and lack
of purchasing power.

Project: Crop Improvement for organic

production system

The present work was initiated during the year
2015 for breeding of new mustard varietiesfor organic
production system. During sixth year of the project, a
total of nine new strains of mustard have been
developed from three different parentages (Tablel).
These strains were tested during rabi 2021against
standard check (RH 749) for preliminary yield trial
under organic production system.

Resultswere encouraging as three strainsnamely;
MM 16A 241, MM 16A001 and MM 17A008 were
found superior over standard check (RH 749) interms
of seed yield, biomass and other yield contributing
traits.

In other trials for evaluation of various crop
varieties for organic production system, 20 varieties
of mustard; 10 varieties of wheat and 10 varieties of
Basmati rice were tested for their yield performance
under organic production system. Out of 20 mustard
varieties tested for seed yield, Varuna (27.92gha?),
Maya (26.43gha?') and Basanti (26.17ghat) were
found superior under organic production system.
Among wheat genotypes tested, 5-SR-05 (29.47gha
1, HD 3226 (26.91gha?) and DBW 71 (26.81gha?)
were best performing varieties. For Basmati rice,
Malviya Basmati (57.30gha?) followed by PB 1609
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Table 1: New strains of mustard developed and isolated from F6 individual plant progenies for organic

production system

Mustard strains developed

=

M 16A 001
M 16A 081
M 16A 082
M 16A 083
M 16A 241
M 16A 242
M 16B 001
M 16B 002
M 17A 008

© ® N o gk~ W DN

(52.72gha?), PB 1718 (51.38gha?) and PB 1637
(50.27gha?) were leading varieties in terms of grain
yield. It isconcluded from the study that, mustard
varieties viz; Varuna, RB 50, wheat varieties viz; 5-
SR-05 and HD 3226 and rice varieties viz; Mawiya
Basmati, PB 1609 and PB 1718 were found superior
and suitable for organic production system.

Project: Nutrient management in
different cropping systemsunder

organic production systems

Project aims to standardize the doses of various
organic manures to develop nutrient management
package for various crops and cropping systems.

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

PI 1M stard crop applied with oil cake

Par entages

1J 31x EC 597313
1J 31x EC 597313
1J 31x EC 597313
1J 31x EC 597313
1J 31x EC 597313
1J 31x EC 597313
MJA 38x MJR 9
MJA 38x MJR 9
MJA 25x MJR 3

Nutrient management using mustard oil cake:
Eleven different treatments were evaluated under
randomized complete block design with three
replications under rice-mustard cropping system.
Grainyield of basmati rice was significantly affected
by application of mustard cake (M C). Highest basmati
rice grain yield (4634 kg ha') was recorded under
application of 5.0t ha*®MC in kharif + 5.0t hatMC
inrabi and found at par with application of 5.0t ha*
MC in kharif + FYM & Vermicompost (VC) in rabi.
Similarly, seed yield of mustard (3033 kg ha?) was
registered highest under application of 5.0t ha* MC
inkharif + 5.0t hatMCinrabi and found significantly
higher over other treatments. System productivity in
term of rice equivalent yield (REY) was significantly

A |y
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Table 2: Effect of mustard oil cake application on System productivity and economics of basmati rice-
mustard system

Treatment Rice Mustard | System | Cost of Gross N[

grain yield | seedyield | REY |cultivation | return return

(kgha®) | (kgha?) | (kgha?)| (kgha?) | (kgha) | (kgha)

5.0t ha! MC (kharif) 4634 3033 12573 275,774 343217 67443 124
+ 5.0t ha' MC (rabi)
5.0t ha® MC (kharif) 4500 2005 10107 195,342 277264 81922 1.42
+ FYM & VC (rabi)
FYM & VC (kharif) 3412 2925 10804 183,674 294812 111138 161
+5.0t ha' MC (rabi)
2.5t ha! MC (kharif) 4319 2523 11039 168,604 301453 132849 1.79
+ 2.5t ha' MC (rabi)
2.5t ha* MC (kharif) 4406 1883 9717 138,172 266277 128105 1.93
+ FYM & VC (rabi)
FYM & VC (kharif) 3134 2534 9582 133,674 260899 127225 1.95
+ 2.5t ha' MC (rabi)
1.25that MC (kharif) 4038 2225 10022 134,489 273371 138882 2.03
+1.25t ha' MC (rabi)
1.25t ha' MC (kharif) 4005 1740 8896 121,157 243692 122535 2.01
+ FYM & VC (rabi)
FYM & VC (kharif) 3198 2255 9039 116,574 247338 130764 212
+1.25t ha® MC (rabi)
Inorganic 4402 2612 9073 62,258 281796 219538 4.53
FYM & VC (kharif) 3105 1450 7123 103,242 196861 93619 191
+ FYM & VC (rabi)
SEm+ 55.0 77.7 - - - -
CD (P=0.05) 163.4 230.8 - - - -

Selling price of basmati rice was Rs. 2600/quintal; Mustard Rs. 4650/quintal
* 25% premium price was used for organic treatments

improved with the application of MC. Highest REY
(12573 kg ha') wasrecorded under application of 5.0
t haMC during both the seasons. It was followed by
the application of 2.5t ha® MC in kharif + 25t ha
IMCinrabi (Table 2).

Nutrient management of different cropping
systems under organic production system: This

\ 4

experiment was conducted in split plot design with
three cropping systems{ Sugarcane + Sesbania(GM)-
Sugarcane ratoon-wheat; rice-wheat-Sesbania (GM)
and mai ze-chickpea-green gram} inmain plot andfive
different nutrient management systems (in sub-plot)
withthreereplications. Yield parameters of sugarcane
were significantly affected by different organic
nutrient management practices. Among organic
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nutrient management treatments, highest number of
millable cane (NMC) ha?! (123810), average cane
height (223.4 cm), no. of nodes/cane (22.8), cane
weight (1206 g) and cane yield (83.8 t ha') and net

return were recorded highest under application of
100% recommended dose of nitrogen (RDN) with
Seshania green manuring (GM) (Table3).

Table 3: Productivity and brix % of sugarcane plant crop under different nutrient management

reatments Caneyield Gross Net
(t ha?) return return
R ha?) R ha?)
100% RDN + GM 83.8 12.7 22.2 95332 272388 177056  2.86
75% RDN + GM 71.0 114 224 84258 230802 146544 2.74
100% RDN w/o GM 78.6 13.0 225 05332 255598 160266  2.68
75% RDN w/o GM 76.8 124 225 84258 249751 165493 2.96
Inorganic 100.9 13.0 22.3 58822 328026 269204  5.58
SEm+ 2.67 0.52 0.143 - - - -
CD (P=0.05) 8.48 NS NS - - - -

*RDN: 180 kg Nha through FY M, vermi-compost and mustard cake

GM: Intercropping with Sesbania Green Manure

Basmati rice-wheat system: Yield of basmati rice and
wheat were significantly affected by different nutrient
management systems and highest yield was recorded
under inorganic management system. Among the
different organic nutrient management, highest grain
yield of basmati rice (3477 kg ha') and wheat (4910
kg ha?) were found under application of 100% RDN
through MC, FYM and VC with Sesbania green
manuring. The system REY was registered highest
under inorganic management followed by the
application of 100% RDN throughMC, FYM andVC
with Sesbania green manuring.

Mai ze-chickpea-greengram system: Among different
nutrient management treatments, highest cob yield
(7943 kg ha?) was recorded under inorganic
management followed by application of 100% RDN
through MC, FYM and V C with legume crop residue
incorporation. However, yield of chickpea (3048 kg
ha') and green gram (1417 kg ha') were recorded
highest with 75% RDN through MC, FYM and VC
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with legume crop residue incorporation and found at
par with 100% RDN through MC, FYM and VC with
legume crop residue incorporation. System
productivity wasfound highest (21.0t REY ha?) under
application of 100% RDN throughMC, FYM andVC
with legume crop residue incorporation and was
followed by the application of 75% RDN through MC,
FYM and V C with legume crop residue incorporation.
It could be concluded from the study that, application
of MC (5.0 t ha?) in both the seasons, resulted in
highest system rice equivalent yield. System
productivity was improved by the tune of 24.9 % to
76.5 % with the application of MC under different
treatments over other organic nutrient sources. Among
different organic nutrient management treatments,
highest system productivity (12.1t ha') and net return
(Rs.140522 hat) were received under the application
of 100% RDN + Sesbania green manuring followed
by 75% RDN + Sesbania green manure for basmati

rice-wheat system.




Project: Development of pest and disease
management package for
organic farming

Thisproject isbeing continued since 2018-19 to
develop organic pest and disease management
(OPDM) package for important vegetable crops in
different vegetable based cropping systemsi.e. early
cauliflower-tomato-chilli; brinjal-brinjal and cow pea-
cauliflower-summer tomato in cropping system mode.
Observations on scoring of various pestsand diseases
were collected from different treatments by following
standard scoring systems for individual insect-pest/
disease.

Fruit and shoot borer (Lucinodes arbonalis) was
recorded as major problem in case of brinjal causing
26.87% average loss in fruit yield across the
treatments. Fruit cracking was another physiological
disorder responsible for 10.05% average lossin fruit
yield of brinjal inthe month of January and February.
Scleratinia fruit rot was also recorded as a major
disease but causing only about 1.62% average yield
loss across the treatments (Table 4). Maximum
infestation (37%) of fruit and shoot borer was
recorded under inorganic treatment followed by
integrated and inorganic according to table it should
befollowed by inorganic and integrated management
systems. It indicatesthat, fruit and shoot borer remains

Plate 2: Fruit & Shoot Borer (Lucinodes
arbonalis) infestation in brinjal

a big challenge for organic production system of
brinjal (Fig. 1).

Table 4: Yield loss (%) in brinjal caused by various stressesin different treatments

Treatment

1. Organic 29.56
2. Integrated 22.46
3. Inorganic 28.59
Average = 26.87

Maximum marketable fruit yield (322.37 kg ha
1) of brinjal was recorded under integrated pest and
disease management system and it was at par with
organic treatment (322.05q hat) (Fig. 2). In spite
highest |osses (41.42%) due to pestsand diseases, the

4

Per cent lossif fruit yield of brinjal

Fruit & Shoot Borer Fruit cracking

1.86 10.00 41.42
1.34 9.73 33.53
1.67 10.43 40.69
1.62 10.05

fruit yield of brinjal under organic pest and disease
management system was found promising because, it
was more than 200g ha'which is treated as
encouraging yield for an organic production system.
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Fig.1: Effect of different management practices on fruit infestation by Lucinodes arbonalisin Brinjal.
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Fig. 2: Effect of different management practices on marketable fruit yield of Brinjal.

Under development of pest and disease management
package for organic farming, fruit and shoot borer;
Sclerotinia blight; and spider mite were recorded as
major biological stresses in brinjal during various
months. Maximum infestation (37%) of fruit and
shoot borer was recorded under organic treatment

followed by inorganic and integrated management
systems. Organic pest and disease management system
showed promising results in terms of fruit yield
(322.05¢g ha?) of brinjal which was at par with
integrated pest and disease management system.
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Scheme: All India Network Programmeon
Organic Farming (National)

All India Network Programme on Organic
Farming (Al-NPOF), a plan scheme initiated from
2004-05 operates currently with 20 centres covering
10 agro-climatic regions (16 States) of the country.
Activities of the scheme have been organized into 4
programmes namely Characterization of organic
practices and inputs adopted by organic growers
(Table 5); development of scientific package of
practices for organic production (Table 6, Fig. 3);
organic farming systems assessment (Table 7) and

"“3’" Ty A —

Capacity building including policy support to Central
and State Agencies(Table 8). Programme-wise salient
achievements made under the scheme are given as
below:

During this year 2020-21, 966 organic and 83
natural farming farmers from 16 States have been
characterized and yield gap between farmers and
scientific organic farming package of major crops
analysed over the years. The yield gap ranged from
11 to 76.5 % which indicated the scope for further
increasing the production under organic farming by
promotion of scientific organic farming practices.

Table 5: Characterization of organic inputs and practices

Geo-tagged Characterization of
Lorganic and natural farmers

3755 from 16 States

966 organic farmersin 16
States; 83 natural farmers
(NF) farmersin 8 States

Bio-chemical characterization

and molecular identification of
microbial population of indigenous
organic inputs

5 (Shasyagavya, Panchagavya,
Kunapajala, Ghanjeevamrit &
Jeevamrit); 13 bacterial isolates
Accession number generated

7 (Begjamrit, Vermiwash,
Dashparni, CUBS,
Matkakhad, Neemastra,
Brahmastra) 36 are in process

5 (nutrient, insect-pest,
storage pest)

Documentation and validation
of Organic ITKs

6 (pest management practices
including storage pests)

Table 6: Development of scientific package of practicesfor organic production.

Scientific package of practices for PoPs for 51 cropping systems 11 cropping systemsin 6
Organic crop production in (33 cropping systems from States
Systems perspective 2014-2019)

449 varieties of 21 crops104
varieties identified for 15

Identification of varieties for major
crops for organic farming in

71 varietiesof 15 crops
(Traditional, HY'V, Speciality

Systems perspective cropping systems purpose)

Weed Management Packages for 10 cropping systems for 3 cropping systems for 3
selected crops and systems 10 States States

I nsect-disease management package 12 cropping systemsfor 7 States 11 crops for 4 States

Natural Farming Practices -
evaluation in different agro-ecology

8 cropping systems in progress

Farmer participatory validation of
natural and organic farming packages

N4

5 cropping systemsin 5 States
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Fig 3: Yield trend of groundnut-wheat-greengram system (SK Nagar, Gujarat)

Table 7. Organic Farming Systems Assessment

One acre Integrated Organic
Farming Systems Established

States Covered

Major production systems
covered

Components

Net income range

Major Advantage

7

6 (Gujarat, Kerala, Meghalaya,
Rajasthan, Sikkim, Tamil Nadu)

Hills, Rainfed and Irrigated
Spices, Tubers

Field crops, horticulture crops,
plantations, pest repellent
plants, dairy, ducks, fish

0.78 to 1.23 lakhs /acre

Quality and timely availability
of organic inputs ensured

1 (3 arein progress)

Chhattisgarh (Uttar Pradesh,
Uttarakhand and Punjab in progress)

Diversified systems

Field crops, horticulture crops,
plantations, pest repellent plants,
dairy, ducks, fish

Rs 0.59 to 2.16 lakhs/acre

Reduction in market inputs

Table 8: Capacity building including policy support to Central and State agencies

Model value chain development

Action plan for reducing
mineral fertilizers

Certified Farm Advisor (s)
on Organic Farming

Policy input provided

Input to Parliament questions
Mass Awareness Campaign
Registered groups

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

74 from 18 States

2 central schemes (JKPY,
MODI-Ladakh)

69

1 (Manar Vanadesa Organic
Farmers group)

Initiated in 6 villagesin 4 States
7 States

46 from 16 States
1 (Tamil Nadu State Government)
31

2 (11763 participants)
1 PGS group
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Plate 3: Glimpses of experiments on development of Organic farming packages at Ajmer (Rajasthan, top)
and SK Nagar (Gujarat, bottom)

URL: httos //pgsndia-ncof.gov.in/L GList.aspx

W Participatory Guarantee System for India 9
&y ¢ Vi

"-:;?'w..m

Loeal Groups List

Local Group Name - CFA 2019-20-ICAR-IIFSR-
MANAGE CHINNAMPALLI ORGANIC GROWERS

Group Code + Loia00ns7287

Growp - CFA ZIS-HMCAR P SRAMANAGE_CHINKAMPALLI ORGANIC GROWERS
TAMIL KADU

DMARMPURI
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GHANASEKAR P
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Plate 4: PGS Local group creation under Certified Farm Advisor on Organic Farming (left) and Mass
Awareness campaign (right) Case Studies on |OFS models

Nine case studies devel oped and contributed from
the AINP-OF scheme has been published on Nature
Day event of UN-Climate Change Conference (UK
2021, COP26) on 6 November 2021. The conference
was held in Glascow, UK. |OFS clusters devel oped

by ICAR in Meghalaya and Sikkim, organic farming
interventions made in Chhattisgarh, Himachal
Pradesh, Kerala, Tamil Nadu and Rajasthan are
highlighted.
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** Over 6 years, 79,000 hectares of land has been
certified as organic farmland, with 83,000 farmers
taking part. ThisIs being scaled up In the North
East to transform another 100,000 hectares of
land and involve 100,000 farmers. *!

.

Project: All India- Network Programme
on Organic Farming,
Modipuram Centre

Themajor programmes covered under Al-NPOF,
Modipuram Centre include geo-tagged
characterization of organic and natural farmers;
screening of different varieties of crops for organic
production system; development of organic farming
package of practices for crops and cropping systems
and evaluation of concoctions of Natural Farming in
Basmati Rice-Wheat system.

Geo-tagged characterization of organic and
natural far mers. During geo-tagged characterization
of organic and natural farmings, the productivity of
different field crops (sugarcane, wheat and mustard)
was found lower at farmer’s field by 20.73-29.12%
as compared to on-station crop yields. This was due
to gap in package of practices being used by the
farmers. Lack of marketing facilities; low premium
price or no premium price; lower productivity of
crops; high cost of weeding; lack of technical
knowledge and advisory services were some of the
major identified constraints for organic farming at
farmer’s field. 71.43% of surveyed farmers left
organic farming mainly due lack of marketing
facilities and no or low premium price of organic
produce and higher yield reduction under organic
farming.

Evaluation of different varieties of major crops
for organic farming: Performance of different

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

Plate 5: Glimpse of Case studies highlighted in the UN Climate Change Conference during 2021

varieties of maize and mustard under organic
production was evaluated. Among the different
varieties of maize, highest grain yield wasfound under
HQPM 1 followed by Pioneer hybrid 1866. Similarly
highest gross return and net return was found under
HQPM 1. Among the different varieties of mustard,
growth, yield attributes, yield and profitability was
found highest in NRCHB 506 followed DRMRIJ 31
variety under organic management. Therefore these
varieties can be recommended for cultivation under
organic farming in Upper Indo Gangetic Plains.

Evaluation of organic, inorganic and integrated
production system: Thisis along term experiment
comprising six crop management systemsi.e. 100 %
organic nutrient sources; 75 % organic + Innovative
practices (Cow urine and Trichoderma); 50%
organict+ 50 % inorganic; 75 % organic + 25 %
inorganic; 100 % inorganic nutrient sources and State
recommendation (RDF + 2.5 t/ha FYM) and four
cropping systemsi.e. Basmati rice— Durum wheat -
Seshania green manure; Maize (pop corn) — Potato—
Okra + Sesbania green manure; Coarse rice— Barley
(malt) — Green gram and Maize (sweet corn) —
Mustard— Sesbania green manure. The experiment
was conducted in strip plot design and the salient
achievements for the year are as follows:

Crop management practicessignificantly affected
the performance of different cropping systems. Yield
of basmati rice, Okra and green gram was recorded
highest under 100% organic management system.
However, yield of coarserice, barley and mustard was

@




recorded highest under 50% organic +50% inorganic
management followed by staterecommendation. Yield
of wheat was recorded maximum under state
recommendation followed by 50% organic +50%
inorganic management. 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 was recorded under
Maize (pop corn)-potato-okra +sesbania green
manuring system followed by basmati rice-wheat-
seshania green manuring system (Table 9). Similarly
system net return was also recorded highest under
Maize (pop corn)-potato-okra +sesbania green
manuring system and 100% organic management.

Evaluation of Carbon and nitrogen mineralization
rate constant: Among the different nutrient
management practice, higher values of KC ( Carbon
mineralizatin rate constant) and KN ( Nitrogen
mineralizatin rate constant) were recorded in
integrated nutrient management practice. Soil with a
higher half-life of C (52.9 and 34.0 daysfor Basmati
rice (Oryza sativa)-wheat (Triticum aestivum)-
seshania (Sesbania aculeata) -CS1 and Coarse rice
(Oryza sativa)-barley (Hordeumvulgare)-green gram

(Vigna radiata) -CS2 respectively and N (34.9 and
27.5 days for CS1 and CS2, respectively) was
recorded under organic management practice. In both
the cropping systems, the mineralization rate constant
and half-life of C and N are inversely related to each
other.

Evaluation of concoctions of Natural Farming in
Basmati Rice-Wheat system: This study was
initiated in the year 2017 to study the effect of zero
budget natural farming on productivity and economics
of basmati rice and wheat. Six different management
systemsincluding control, scientific organic package,
zero budget natural farming products, improved
ZBNF productsand integrated crop management were
used in the study. Yield of basmati rice was reduced
by 23.4%, 66.2% and 58.8% respectively during first,
second and third year under zero budget natural
farming (ZBNF) as compared to scientific organic
farming package, (Table 10). However, yield gap
between scientific organic farming package and
Integrated crop management was reduced from 18.6%
during first year to 14.6% during third year. Better
net return wasfound under scientific organic farming
package with premium prices.

Table 9: System REY (kg ha?) under different production systems.

System REY (kg hat)*

Treatment

Basmati Rice -| Maize (Popcorn)-| Coarse Rice- | Maize (Sweet
Potato - Okra corn)- Mustard-
+ Sesbania Sesbania

100% Organic 13,084(10467)  13912(10928)  10230(8182) 5841(4673)
75% organic+ IP 11,690(9352) 11639(9127) 9308(7445) 5369(4295)
50% organic + 50% inorganic 10,935 12780 9720 5039

75% organic + 25% inorganic 10,017 10788 8511 4726
100% inorganic 10,110 12533 8475 4945

State Rec. 10,803 12674 9192 4523

* Value in parenthesis represents System REY (kg hat) without premium price

4
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Table 10: Performance of basmati riceunder organic, integrated crop management and natural farming.

Treatments Grain yield (kg ha?) % changeover NPOF % changeover |CM

2018 2019 2020 | 2018 | 2019

Control 2303 732 1026 -258 -705 -655 -396 -736 -705
NPOF package 3104 2481 2973 - - - 186 -105 -146
ZBNF-G 2377 838 1224 -234 -662 -588 -37.7 -698  -64.8
ZBNF-GC 2452 869 1156 -21.0 -650 -61.1 -357 -687  -66.8
ZBNF-IG 2601 1230 1747 -162 -504 -412 -318 -556  -49.8
ICM 3813 2772 3482 228 117 171 - - -
CD (P=0.05) 2752 1913 2175

In wheat crop, highest grain yield and profit was
recorded under integrated crop management followed
by scientific organic farming package. Yield under
ZBNF wasreduced by 62.1% and 72.5% as compared
to scientific organic farming package and integrated
crop management during third years, respectively
(Plate 5). Effect of ZBNF and other crop management
systemson soil biological propertieswas also studied.
Highest population of bacteria, fungi and
actinomycetes were recorded under organic farming
practices and least under control. Glomalin which is
a thermo-stable protein, secreted by arbuscular

mycorrhizal fungi, was found highest under organic
farming practicesand lowest in negative control plots.
Higher glomalin content is an indicative of carbon
and nitrogen sequestration along with good soil
aggregation. Higher glomalin content under organic
farming and integrated nutrient management practice
is due to the addition of bulky organic matter which
favors the fungal colonization into the soil. Organic
farming practices also resulted in the highest activity
of different soil enzymes namely dehydrogenase,
phosphatase, urease and &-glucosidase which are
crucial for soil nutrient mineralization.
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Plate 6: Performance of wheat crop under natural faming and other management practices




Plate 7: Visit of EX. DG, ICAR, Dr. Punjab Singh at Natural Farming Experiment

Project: Development of Integrated
Organic Farming System (IOFS)
models for different regions of

India

The project aims for low external input based
sustainable organic agriculture by ensuring cost
effective quality inputs for organic farming. As an

Inter-Institutional project involving 10 centres of All
India Network Programme on Organic Farming and
at Institute headquarters, the integrated organic
farming system models are being established to study
therate of reducing external market inputs by various
means. The details of the IOFS models being
developed in different agro-climatic regionsare given
below in Table:

Table 11: IOFS models being developed in different regions of India.

NARP None Number of | Location
models

Eastern Himalaya ~ Sub tropical hill zone (ML-1) Umiam (ML)
Tropical to temperate with lower to 1 Gangtok (SK)
higher hills, alpine zone and snow
bound areas

2. Upper Western Plain zone (UP-1) 1 Modipuram (UP)

Gangetic Plains

8 Upper Gangetic Bhabar and Tarai zone (UK-2) 1 Pantnagar (UK)
Plains
4 Trans Gangetic Central Plain zone (PB-3) 1 Ludhiana (PB)

plains

| CAR-Indian I nstitute of Farming Systems Research, Modipuram
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ACZ NARP None Number of L ocation
models

Central Plateau

and hills region Aravalli Hills (RJ-7)

6 Southern Plateau Western zone (TN-3)

and hills
7 West Coast Northern zone (KE-1)
Plains and Ghat Southern zone (KE-2)

8 Gujarat Plains
and Hills

Total=

Development of IOFS model for Western Plain
Zone of Uttar Pradesh: This IOFS model consists
of one acre area which is divided into five different
modulesi.e. food systems (basmati rice-durum whesat-
sesbaniain 0.15 ha, basmati rice-mustard-green gram
in 0.05 ha); fodder systems: sorghum + cowpea-
mai ze+cowpea-oat and maize + cowpea- sorghum +
cowpea-berseem) in 0.1 ha; kitchen garden in 0.026
ha; pest repellent plantsin 0.024 ha and dairy unit (1
buffalo and 1 cow in 0.05 ha) (Fig. 4).

Performance of food crops under low input
organic management: Performance of the basmati

Pest repellant

system -\
6% \

Sub-humid Southern Plain and

North Gujarat zone (GJ-4)

Dairy including
bio input

Udaipur (RJ)
1 Coimbatore (TN)
1 Calicut (KL)
1 Thiruvananthapuram
(KL)
1 SK  Nagar (GJ)
10 9 States

rice and whesat along with different varieties under
organic production system indicates that the yield of
the system and economics getsimproved significantly
over the years (Tablel2 and 13).

Performance of fodder module: Performance of
fodder system indicated that growing of maize +
copwpea, sorghum + cowpea during kharif and
berseem and oat during rabi can meet the green fodder
requirement for 2 animals from 0.10 ha area (Table
13).

Fig. 4: Areaalocation to different modules (dairy module establishment is in progress)

| CAR-Indian I nstitute of Farming Systems Research, Modipuram
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Table 12: Performance of wheat in basmati rice- wheat-sesbania system

Year andVariety
yield yield

return returns

(kgha?) | (kgha?) (Rs. ha?l) | (Rs. ha?)

Durum wheat

2016-17(MPO JW 1215) 2600 2700 65500 34720 11 2.1

2017-18(MPO JW 1215) 2624 3223 68597 41317 15 25

2018-19(MPO JW 1215) 2737 3312 79502 52222 1.9 29
Aestivum wheat (2019-20)

HD 2067 4270 4510 125040 80680 2.8 18

JW 3288 4486 5056 159860 113640 35 2.5

HD 3086 4400 4996 130580 86220 2.9 1.9

Aestivum wheat (2020-21)

HD 2067 4060 4304
Jw 3288 4230 4852
HD 3086 4120 4792

Table 13: Yield performance of fodder module

117000 72800 1.6 2.6
149920 105560 24 34
122500 78080 18 2.8

A

Area 0.05 ha 0.05 ha 0.05 ha 0.05 ha

Cropping System Maize + cowpea Sorghum + cowpea Berseem Oat

2019-20

Sowing 25 May 2019 26 May 2019 29 Oct 2019 2 November 2019

Harvesting 15-25Aug 2019 25 August - 1 Jan — 20 March 15 Jan -10 Feb 2020
4 September 2019 2020

Yield (t hat) 53.3 55.3 43 31

2020-21

Sowing 18 May 2020 18 May 2020 13 Nov 2020 13 Nov 2020

Harvesting 13 Sept 2020 27 July 2020

Yield (t hat) 92.7 85.1

Project: Estimation and valuation of
ecosystem servicesfrom organic
and natural farming systemsin
different Agro-ecology

This is on-going project at eight different
locations namely Modipuram, Ludhiana, Panthagar,

Coimbatore, Dharwad, Bajaura, Gangtok and Almora
under Maize, Cotton and Soybean based cropping
systemswith aim to monitor soil health, estimate and
valuethe ecosystem servicesfrom organic and natural
farming systems and to develop policy for scaling of
organic and natural farming systems. All the
parameters are being monitored under control,
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complete Natural farming package, AI-NPOF
package, 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).

Project: Development of protocol for
Value added products from
Organic Sugarcane

Process protocol for immune boosting organic
Jaggery: Present study was undertaken to identify
and develop a suitable protocol for production of
immune boosting organic jaggery during the month
of March to June, 2021. Organically grown sugarcane
viz. CoS 8272 was harvested from the ICAR-IIFSR
research farm, Modipuram and different herbs and
spicesknown to rich in phytochemical and antioxidant
i.e. black pepper (B), dried ginger (G), cinnamon (C),
mulethi (M), safedmudli (S) and tulsi oil (T) were
procured from local market. In each experiment, 1.5-
2 liters of filtered sugarcane juices and clarifying
agent, wild okra (local name: suklai) @ 1% was used.
Different treatment combinations considered for
evaluation of quality of organic value added jaggery
with different spicesand medicinal herbswere:T1(B,

. v () —-—
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0.1%+ G, 0.2%+C,1.0%), T2 (M, 1%+S,0.1%+T,
0.1%), T3 (T1+M, 1%), T4 (T1+S, 0.1%),
T5(T1+T,1%), T6 (T2+B,0.1%), T7 (T2+G0.2%) and
T8(T2+C,1.0%). Each treatment wasreplicated thrice
and obtai ned organicimmune boosting jaggery blocks.
These productswere evaluated for organol eptic score
using nine points hedonic scale with different
stakeholdersincluding farmers, jaggery entrepreneurs
and limited staffs of ICAR-I1FSR, Modipuram.

The effect of different spices (black pepper,
ginger and cinnamon) and herbs (mul ethi, safedmusli
and tulsi) on sensory qualities of immune boosting
jaggery prepared from organically grown sugarcane
Cv. CoS 8272 presented in the Table 14. Theresults
indicated that, among different treatments, the
maximum overall organoleptic score (7.9+0.2) was
recorded for sugarcane juice treated with T8 (T2+C,
1.0%) followed by (7.8+£0.3) in T4 (T1+S, 0.1%).
However, the minimum overall organoleptic score
(6.2+£0.2) was recorded for sugarcane juice treated
with T1(B, 0.1%+ G, 0.2%+ C,1.0%) (Plate 5). The
process protocol for production of optimized products
were also demonstrated in the organic sugarcane
farmersfield and also at Jaggery units located in the
villages of Muzaffarnagar districts of Uttar Pradesh
during the months of April, 2021. Farmers reported

Table 14: Effect of different spicesand herbson sensory qualities of immune boosting jaggery prepared
from organically grown sugarcane Cv. CoS 8272

Treatment

Sensory Qualities (9 points hedonic scale)

T1 6.2+0.3 6.0+0.2 6.4+0.3 6.2+0.2
T2 6.4+0.3 6.6+0.2 7.4+0.1 6.7+0.2
T3 7.7+0.3 7.5£0.2 7.5+0.3 7.6£0.2
T4 7.8+0.2 7.9+0.3 7.7+0.3 7.8+0.3
T5 7.5+0.3 7.6+0.2 7.8+0.3 7.7+0.2
T6 7.6£0.3 7.5£0.2 7.7+0.3 7.6£0.1
T7 7.5+0.3 7.9+0.2 7.8+0.3 7.7+0.3
T8 8.1+0.2 7.8+0.3 8.1+0.3 7.9+0.2
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that such value addition in jaggery; they could able
tosell their produce @ Rs. 100 kg and more, instead
of regular selling price of Rs.35-40kg* in the local
markets. Production of immune boosting jaggery
using spicesand herbs could be an alternate to enhance
income and al so generates new entrepreneurships.

Standardization of Process Protocol for
Immune Boosting Organic Liquid Jaggery:

Organic liquid jaggeries were also prepared with
different immune boosting herbs and spices. In these
experiments, different herbs and spicesknowntorich
in phyto-chemical and antioxidants such as black

Pléte 8 Tr i ng progr on organic immune boosting jaggery organized for farmers of Muzaffarnagar

pepper oleoresin (B), ginger oleoresin (G), saffron
(S), cardamom oil (C), rose ail (R) and tulsi oil (T)
wereused to enrich liquid jiggery. In each experiment,
1.5-2 litersof filtered sugarcane juices and clarifying
agent, wild okra (local name: suklai) @ 1% and citric
acid @ 0.1% were used. Out of 11 different treatments
tested, the maximum overall organoleptic score
(8.1+£0.3) was recorded for sugarcane juice treated
with C, 0.1%+ S, 0.01% followed by R, 0.1% +
S,0.01% and T,1%+ S,0.01% (Plate 9). However, the
minimum overall organoleptic score (6.2+0.3) was
recorded for sugarcane juice without any treatment
with spices and herbs.

Plate 9: Organic Immune Boosting Liquid Jaggery
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CROPPING SYSTEMSAND RESOURCE MANAGEMENT

Adaptation and mitigation
potential through Cropping
System/Farming System
approach (NICRA)

Project:

A field experiment was laid out in 2020-21 at
ICAR-IIFSR, Modipuram research farm under
irrigated conditions to assess the quantum of green
house gases emission from rice-wheat system in
different soil organic carbon strata (M edium and High)
under different establishment methods and different
sources of nitrogen. The experiment waslaid outin a
split plot design with three replications. The gas
samples (N, O and CH,) were collected using the close
chamber method of GHG measurement. It wasfound
that Global Warming Potential (GWP) reduced by

16.2 in DSR compared to transplanted rice under
higher carbon strata. Significant yield reduction of
44.4 % noticed in DSR compared to transplanted rice
under higher carbon strata, while it was 44.7 %
reduction under medium carbon strata (Table 1).

Application of DCDA reduced the GWP by 45.3
% and 55.8 % under higher carbon and medium carbon
strata, respectively. The yield increase under DCDA
application is 10.7% and 12.0% under higher and
medium carbon strata, respectively under transplanted
rice. Carbon equivalent emissions (CEE) of DSR (129
kg C ha') waslower ascompared to transplanted rice
(154 kg C hat') under RDF with respect to higher
carbon strata (Table 2). The temporal CH, and N,O
fluctuated during the crop cycle are presented in Fig.

Table 1; Seasonal flux of GHG from therice under different establishment methods Vs different source
of nitrogen combinations 2021

High Carbon Medium Carbon

Main plot
treat-
ments

DSR RDF 17.2 0.15 474 2.62 13.87 0.21 410 2.46
Control 3.2 0.03 89.4 1.90 2.92 0.03 81.9 .920
Organic 114 0.08 310 1.92 9.40 0.13 274 1.73
RDF+ 7.47 0.06 204 2.86 6.91 0.08 197 2.75
Inhibitors
Zero 5.42 0.05 152 1.50 4.64 0.04 127 1.36
budget

Transplanted RDF 20.3 0.19 566 471 18.91 0.25 546 4.45
Control 4.30 0.02 114 1.78 3.22 0.03 90.3 1.56
Organic 14.0 0.17 400 3.89 13.73 0.09 371 3.62
RDF+ 10.9 0.13 309 5.21 8.52 0.10 241 4.99
Inhibitors
Zero 7.04 0.06 193 2.28 5.88 0.08 171 2.02
budget
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1. From the results it can be concluded that direct
seeded rice reported the lower global warming
potential over the transplanted rice. Further,

treatments under organic nutrient management
showed lower GHG emission as compared to
inorganic fertilizers applied treatments.

Table 2: Seasonal flux of GHG from therice under different establishment methods Vs different
sour ce of nitrogen combinations 2021

Main Sub-plot High Carbon Medium Carbon
plot Treatments Carbon Carbon | Total C | Carbon
treatments equivalent efficiency | equivalent efficiency
emissions emissions | (kg ha?) ratio
(CEE) (CEE) (CER)
(kg C hatl) (kg C ha')
DSR RDF 129 1256 9.71 112 1183 10.6
Control 24.4 521 214 22.3 442 19.8
Organic 84.7 924 10.9 74.6 831 11.1
RDF+ Inhibitors 55.7 1370 24.6 53.6 1318 24.6
Natural Farming 41.4 718 174 34.7 654 18.9
Transplanted RDF 154 2259 14.6 149 2137 144
Control 31.2 855 27.4 24.6 748 30.4
Organic 109 1868 171 101 1735 17.1
RDF+ Inhibitors 84.4 2501 29.6 65.8 2393 36.3
Natural Farming 52.7 1096 20.8 46.7 968 20.7
CH, (DSR) - High Carbon CH, (Transplanted) - High Carbon
500.00 =D 500.00
400.00 === Control 400.00 o= R DF
300.00 OCrganic 300.00 ‘\ Control
200.00 o o F ROF+ Inhibitors 200.00 v -
100.00 o\ o budget 100.00 \ = Organic
0.00 0.00 ' RDF+ Inhibitors
FFFFFFF SES355555E —e—zerobudget
@ E G &P SATSABALNS

N,O (DSR) - High Carbon

5.00

4.00

3.00

2.00

1.00

0.00
FEEEEEEE
<(<E<E<(<E<t<i<i'<_i'<_t
doodococodagdag
QN T WA MmN
Rt R

N,O(Transplanted) - High Carbon

i RDF 5.00 o
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Fig 1: Temporal variation of CH4 and N20 flux (mg/m2/day) under different establishment methods Vs
source of nitrogen with respect to high and medium soil carbon strata
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Project: Evaluation of different cropping maize-wheat-green gram (CA); maize (cob)-mustard-
sequences for crop green gram (CA); rice-wheat-sesbania (CA);
intensification under CA sugarcane-ratoon-wheat (CP); sugarcane+green gram-
practices(Consortium Research ratoon-wheat (CA) are grown under both conservation
Platform on Conservation (CA) and conventional agriculture practices (CP). The
Agriculture) experiment islaid out in randomized block design with

three replications. Various soil biological properties
This experiment continues since 2015 under the were assessed in the soil samples collected at 0-15
umbrella of Consortium Research Platform on and 15-30cm soil depths at the harvest of Kharif crops.

Conservation Agriculture (CRP on CA). A field  Thedatarelated to various enzymatic activitiesin the

experiment of eight cropping sequencesi.e. rice-wheat collected soil samples are presented in tabel 3:
(CP); rice-wheat-green gram (CA); maize-wheat (CP);

Table 3: Soil enzymes as influenced by different resource conservation practices

DHA(ug ACP ALP Urease A-glucosidase FDA

TPFg® | (ugpNPg! | (ugpNPg? | pg (ureag? | (pNPGg! | (ugF g?
soil 24h%) | soil hY) soil h) soil h't) soil h%)  |dry soil h?)

Cropping Systems (CS)

R-W (CP) 28.3 90.5 357 108 88.7 355
R-W-GRG (CA) 38.8 70.4 327 116 67.9 236
M-W (CP) 28.0 60.5 217 104 58.5 126
M (cob)-Must- 32.0 78.2 234 102 50.5 191
GRG (CA)

M-W-GRG(CA) 36.7 123 297 106 9.4 466
R-W-Ses(CA) 36.9 71.4 209 102 77.7 263
S-R-W(CP) 24.5 114 269 103 64.7 379
S+GRG-R- 418 61.0 177 101 77.9 177
W(CA)

Sem 2.62 13.6 29.7 2.87 6.48 48.4
CD. 5.38 27.9 60.8 5.89 133 99.2

Soil Depth

0-15cm 375 104 340 105 89.0 366
15-30 cm 29.2 62.9 182 105 58.3 182
Sem 2.69 6.80 14.8 9.75 3.24 24.2
CD. 131 14.0 30.4 NS 6.66 49.6

Where: DHA= dehydrogenase enzyme; ACP=Acid phosphatase enzyme; AL P=Alkaline phosphatase
enzyme; FDA=Fluorescein diacetate. R-W=rice-wheat; R-W-GRG=rice-wheat-green gram; M-W=maize-
wheat; M(cob)-must-GRG=M ai ze(cob)-mustard-green gram; M-W-GRG=maize-mustard-green gram; R-W-
Ses-rice-wheat-sesbania; S-R-W=sugarcane-ratoon-wheat; S+GRG-R-W=sugarcane+green gram-ratoon-
wheat cropping systems. CP=Conventional practices; CA=conservation agriculture.
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All the enzymes which are related to carbon,
nitrogen and phosphorus hydrolysis in soil were
significantly influenced because of both resource
conservation techniques and soil depths. The
dehydrogenase (DHA) which is known as the
respiratory enzyme in the soil varied 28.27 to 41.80
ug TPF gt soil 24 h'' among the different cropping
systems. At the same time, it was found superior in
the surface soil (0-15cm) layer as compared to the
sub-surface soil layer.

Phosphatases enzymes play a crucial role in
mineralization of organic phosphate compounds and
release inorganic phosphorus in soil. The acid
phosphatases enzyme was found superior (122.6 pg
pNP g* soil h') in maize-wheat-green gram (CA)
cropping system among all the adopted cropping
systems followed by sugarcane-ratoon-wheat (CP)
and rice-wheat (CP) cropping systems. At the same
time, the highest alkaline phosphatase enzyme activity
(356.9ug pNP g? soil h') was found in rice-wheat
(CP) followed by rice-wheat-green gram (CA) (326.5
pg pNP g soil hrt) and maize-wheat-green gram (CA)
(297.0 pg pNP g soil ht) cropping systems.

Ureahydrolysisinto ammoniaand carbon dioxide
is catalyzed by the urease enzyme in the soil. In the
present study both resource conservation techniques
and soil depths significantly affected the urease
enzyme activity. Rice-wheat-green gram cropping
system under conservation agriculture practices (CA)
recorded highest (115.8 urea g'* soil h't) urease
enzyme activity among all the cropping systems.
Whereas; sugarcane-ratoon-wheat cropping system
both in conservation (CA) (101.3 urea g soil h'?)
and conventional practices (CP 102.9 ureag' soil h'?)
were statically at par with in terms of urease enzyme
activity (Table 3). &glucosidase are key enzymesin
the carbon cycle and play a crucial rolein hydrolytic
processes during organic matter decomposition. The
hydrolysis products of &glucosidase are animportant
source for soil microorganisms. Overall, the superior
&-glucosidase enzyme activity was observed among
the cropping systems under conservation agriculture
(CA) practices ascompared to conventional practices.

4

Among all the cropping systems, maize-wheat-green
gram (CA) produced significant highest (94.37ug
pNPG g? soil h') &glucosidase enzyme activity
followed by the other cropping systems. In case of
soil depths, the surface soil (0-15cm) produced
significant higher &glucosidase enzyme over the sub-
surface (15-30cm) layer.

To measurethetotal microbial activity inany soil,
fluorescein diacetate activity (FDA) is an accurate
and simple technique. Many free and membrane
bound enzyme i.e. lipase, protease and esterase etc.
are included as synonyms of FDA activity in sail. In
the present research investigation, the FDA activity
ranges from 177.3 pg F g? dry soil ht in
sugarcanet+green gram-ratoon-whesat cropping system
toashigh 466.5 (ug F g* dry soil h't) in maize-wheat-
green gram cropping system (Table 3). Among all the
cropping systems under study, the maized based
cropping systems produced significant highest FDA
activity over the other cropping systems both in
surface and sub-surface soil layers. From the results
it can be concluded that long-term adoption of
resource conservation techniques under different
cropping systems increase the soil biodiversity in-
termsof various soil carbon, nitrogen and phosphorus
cycling enzymes. Further, these enzymes enhance the
nutrient availability in the root zone of the crops.

Project: Effect of rice straw retention,
incorporation and residue
decomposition on productivity,
profitability, soil health and
environment under RW system

A field experiment was started during Kharif
2021 to identify the effect of in-situ rice residue
management practices on in-season nutrient cycling
and soil health, productivity, profitability and
environment under the predominant rice-wheat
cropping system of upper Indo-Gangetic plain of
India. The experiment hasbeen laid out in randomized
block design with 3 replications and a total number
of 5 treatments. The treatments comprised Residue
burning (T,); full residue retention (T,); full residue
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Table 4: Impact of different in-situ rice residue management practices on different growth parameters
of the experiment.

Treatments | Plant height | No. of tillers | NDVI Plant height No. of tillers NDVI
60DAS 60DASmM2 | 60DAS 90DAS 90DAS M= 90DAS

T, 0.870 0.460
T2 108 417 0.876 116 599 0.451
T, 104 383 0.854 108 558 0.487
T, 104 408 0.861 105 552 0.514
T, 105 374 0.853 110 514 0.407
Sem 3.46 25.37 0.08 3.49 27.49 0.09
CD 6.86 51.62 0.265 6.99 58.35 0.32

incorporation (T,); full residue retention + pusa
decomposer (T,) and full residueincorporation+ pusa
decomposer (T,). Data related to different plant
growth parameters during the Kharif crop of
experiment are presented in the table 4.

The data related to various plant growth
parameters showed highest plant height and number
of tillers m2 (108 and 116cm; 417 and 599) in full
residue retention both at 60 and 90 DAS. The highest
NDVI values were recorded (0.876) was observed in
full residue retention at 60 DAS while it was highest
in full residue incorporation at 90DAS. The result
showed that in the initial years of experiment the
treatment with full residue incorporation was found
superior over the other treatments.

Project 3: Development and validation of
microbial consortia for crop
residue recycling

Crop residue burning is the serious problem
causing damage to both soil and environment and
ultimately human health. According to an estimate,
over 5.7 million acres of paddy stubble is burned on
the farm in Punjab and Haryana alone, leading to
severe environmental issues, depletion of soil quality
and loss of microbial diversity. Therefore, a
consortium of microorganism is needed for in vitro
residue decomposition. With this objective, 25 fungal
isolates were obtained from different samples
collected from decomposition pit, 100% organic plot,
vermicompost, FY M, rotten fruits, decomposing bark,
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rhizospheric soil of pipal tree etc. Theseisolateswere
screened for cellulolytic (CMCase, FPase and &-
glucosidase) and hemicellulolytic activities (xylanase)
qualitatively by observing the growth on media
containing carboxy methyl celluloseand xylan assole
carbon source and found some fungal isolates showing
faster growth and sporulation on media containing
carboxy methyl cellulose and xylan which is an
indicative of hydrolytic enzyme secretion. Further
confirmation was done by growing all theisolateson
paddy straw (as a sole carbon source) where we
observed similar trend of growth.

For quantitative screening, crude extract of
cellulolytic and hemicellulolytic enzymes was
produced by the selected fungal isolates (total 20)
using chopped paddy straw as a substrate under solid
statefermentation. For this, fugal isolateswere grown
on paddy straw supplemented with Reese’s Mineral
medium in 1 litre Erlenmeyer flask having substrate
to moisture ration of 1:5. Cellulolytic and
hemicellulolytic activities in crude enzyme extract
were estimated using standard protocol s. Quantitative
screening (Table 5) showed that some isolates (4, 5,
6, 7, 8, 9, 10, 11 and 13) were having higher
cellulolytic activity (FP activity € 3.0 1U/g paddy
straw) and hemicellulolytic activity (xylanasee” 200
U/ g paddy straw). Fungal pathogens causing disease
in tomato, brinjal and chick pea were also isolated
for dua culture study to check theinhibitory potential
of fungal isolates selected for microbial consortia

(Plate 1).




Plate 1: Morphology of different fungal pathogens isolated from the field for dual culture study with
selected fungal isolates

Table 5: Total celluloytic (FPase) and hemicellulolytic activity of fungal isolates on paddy straw after 7

days' incubation at 30 °C.

Fungal |solate
number

© 00 N O O A W NP

O Y e T e e e e S S =
©O © ® N O U W N P O

FPase activity
(TU mi%)

0.12
0.05
0.11
0.19
0.20
0.20
0.19
0.21
0.17
0.15
0.16
0.05
0.15
0.07
0.05
0.06
0.07
0.17
0.14
0.05

FPase activity
(IU gtdry substrate)

2.12
0.81
1.82
3.31
3.47
3.27
3.22
3.74
3.04
2.62
2.93
0.85
2.57
113
0.90
0.94
1.24
297
245
0.88

Xylanase Xylanase activity
activity (1U ml) [ (IU gtdry substrate)

1.62

0.96

3.02
15.14
11.55
15.17
15.04
13.00
14.00
13.26
14.90
2.17

15.23
0.83

0.83

0.80

2.96

11.05
7.32

1.39

27.73
16.21
49.89
259.42
204.85
253.82
256.71
233.12
246.46
229.85
265.23
36.94
258.93
13.47
14.01
13.27
50.15
187.93
125.36
23.84
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Project: Updating of Cropping System
Atlas of India and Preparation
of futuristic crop plan for 2030,

2040 and 2050

The previous cropping system atlas was
developed by Yadav and Rao in 2001 while working
in PDFSR (now I1FSR). At that time, they estimated
atotal of more than 250 double cropping system and
30 major cropping systems were spread throughout
the country. The different government policies,
depletion in natural resources, research activities,
extension activities, extensions land improvement
programmes, increasesin purchasing power and food
habits have played a crucial rolein mgjor changesin
the cropping systems during the last two decades.
Other than these factors, Government is giving
emphasis on crop diversification, thus before
implementation of any crop atlasthereisneed to study
the present cropping system scenario of the country.
For the development of futuristic crop plan for

Table6. Criteriafor Potential areas

. g vy () —

MHAG.
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different cropps; various parameters i.e. relative
spread index (RSl), relative yield index (RYI) and
sustainabale yield index (SY1) were used in integration
of soil-climate suitability index (SCSI). SCSI
classification: Highly suitable (S)), Suitable (S,),
marginally suitable (S,) and Not suitable (N) (Tabel 6).

In the present project, futuristic crop plan (Agro-
climatic zone crop plan, Agro-ecological region crop
plan, State and District crop plan) were prepared for
14 cropsi.e. rice, wheat, maize, sorghum, pearl millet,
pigeon pea, chick pea, mustard groundnut, soybean,
cotton, sugarcane, potato and onion. Further, the
futuristic crop plan map was developed for all the
cropping seasons i.e. Kharif, Autum, Rabi and
Summer. Along with FCP maps, first major cropping
system (FMCS) and second major cropping system
(SMCS) were identified and maps were also
developed for all major states of the country (Fig. 3).
In the first step major cropping system of Haryana
state were identified and presented in to (Fig. 4).

RSI,RYl & SYI S, S,

Most efficient areas (HS, HY, High SYI)

Efficient areas (HS, LY, Medium SY1)

Moderately efficient areas (LS, HY, Moderate SY)
Other categories

Potential Areas (Most Efficient)
Moderately Potential Areas (Efficient)
Marginally Potential Areas (Less Efficient)
Not suitable

POTENTIAL AREAS FOR WIHEAT

POTENTIAL AREAS FOB WIKEAT

Agro-climatic zone (ACZ) crop plan

Agro-ecological region (AER) crop plan

Fig 2. ACZ and AER wise crop plan
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State and District crop plan
Fig 3: ACZ, AER and State and district wise

FCP for wheat

I Cotion-wheat

B Fallow-wheat

Il Pearimiliet-Wheat
[ Pearimillet-mustard
- Rice-wheat

HARYANA

)

HARYANA

Il cotion-wheat
[ Fallow-wheat
B Maize-whest
B Pearimillet-mustard
B Paarimillet-whaat
I Rice-wheat

[ Sugarcane-ratoon

FIRST MAJOR CROPPING SYSTEMS

SECOND MAJOR CROPPING SYSTEMS

Fig 4: First and Second major cropping systems maps for Haryana state

It can be concluded that based on the potential
criteria and indexes, the futuristic crop plan will be
developed for different 14 crops by the institute and

thefirst major cropping system and SM CS have been

identified and maps will be developed for al major

states of the country.

Project: Testing of Products for irrigation
and Water
Fertilizer and Pesticide

management,

An experiment for testing of products for

fertilizer (Haoda Organic Fertilizer 202) and pesticide

(2 M Bio or
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4

ganic) has been conducted at Main

Farming Systems Research, Modipuram



research farm of ICAR-Indian Institute of Farming
Systems Research during Rabi 2020-21. Total 8
treatments of potato (Chipsona-1) and tomato (NTH-
2829) crops were undertaken which were replicated
thrice applying RBD experimental design. Further, a
separate experiment on water management i.e.,
sprinkler irrigation systems (aproduct of Kyung Nong
corporation) was conducted kinnow orchard in
triplicated replication and it was compared with
control. The objective of this project and
methodological framework for the “Testing of
Products for irrigation and water management,
Fertilizer and Pesticide” would permit theinformation
obtained from this study for incorporation in
integrated farming systems related interventions for
better water use efficiency, reducing bulky organic
manures and agrochemical such as pesticides and
chemical fertilizers.

Application of Potato-2M-Bio Pesticiderecorded
significant difference in disease severity between
farmers practice alone and treatments applied with
2M-Bio pesticide. Lowest diseases severity (DS) was
recorded with inorganic treatment applied with
Mencozeb 75%. Among the treatments, higher DSwas
recorded under organic treatments however
application of 2M-Bio pesticide significantly reduced
thedisease severity (Fig. 5). Significantly higher tuber
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MHAG.
1C.

yield (185.3 g ha') was obtained with inorganic
production system applied with Haoda Organic
Fertilizer 202 among all the treatments. However, it
was at par with inorganic production system alone.
Among the organic treatments, the highest tuber yield
(82.7 g ha) was obtained from 100% NPK through
organic sources + Haoda Organic Fertilizer 202+2 M
Biowhichwasat par with 100% NPK through organic
sources +2 M Bio (Fig. 6).

Significant difference in disease severity in
tomato crop was recorded between farmers practice
alone and applied with 2M-Bio pesticide which was
the lowest one among all the treatments. However, it
was at par with inorganic (T,) and inorganic +
application of Haoda Organic Fertilizer 202 (T ).
Among the organic treatments, higher DS was
recorded under organic treatments (alone however
application of 2M-Bio pesticide significantly reduced
the severity in T,, T, and T, (Fig. 7). Significantly
higher fruit yield (382.3 g ha') was obtained with
inorganic production system applied with Haoda
Organic Fertilizer 202 among all the treatments.
However, it was at par with inorganic production
system (alone). Among the organic treatments, the
highest fruit yield (299.7 g ha') was obtained from
100% NPK through organic sources +Haoda Organic
Fertilizer 202+2 M Bio which was at par with 100%

90
80
70
60
50
40
30
20
10
0 .
T1 T2 T3

Disese Severity index in potato

Treatments

T T6 T/ T8

Fig. 5: Effect of various treatments on diseases severity index in potato during rabi 2020-21
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Fig. 6: Effect of various treatments on tuber yield of potato during rabi 2020-21
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Fig. 7: Effect of various treatments on diseases severity index in tomato during summer 2020-21

450
400
350
300
250
200
150
100
50
Q

Fruit Yield of tomato (g ha™)

T1 T2 T3 T4 T T6 T7 T8

Treatments

Fig. 8: Effect of various treatments on diseases severity index in tomato during summer 2020-21
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Fig. 9: Effect of Kyung Nong micro sprinkler on fruit weight of Kinnow

NPK through organic sources+2 M Bio and thelowest
fruit yield was obtained from T, (organic) and T, (50%
RDF (100% through organic sources) +application
of Haoda Organic Fertilizer 202 +2 M Bio application

(Fig. 8).

Difference in fruit weight of kinnow irrigated
through Kyung Nong micro sprinkler (98.0 g fruit?)
and flood irrigation (84.0 g fruit') was recorded.
However, it was statistically at par which might be
due to good and fare distribution of rainfall during
this monsoon season (Fig. 9).
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TECHNOLOGY TRANSFER AND ASSESSMENT

Project:

On-farm evaluation of farming
system modulesfor profitability
and livelihood improvement of
different farmers categories of
Western Plain Zone of Uttar
Pradesh and Uttar akhand.

Theproject isenvisaged for on-farm multiplication
of location specific proven integrated farming system
technology/approach based on recommendations of
on-station experiments through holistic approach for
enhanced productivity, profitability and livelihood to
different farmers categories of Western Plain Zone
of Utter Pradesh and Uttarakhand. The baseline
information, census data and data related with socio-
economic status of the farm families of Badhai Kalan,
Sahajpur Kalan (Muzaffarnagar), Mandawali and
Narsan Khurd (Haridwar) were collected. The data
was analyzed to identify the research gapsto provide
suitable interventions to improve the productivity,

profitability and livelihood of farm families. Based on
the primary and secondary dataanalysis, few problems
likelack of knowledge about intercropping, balanced
fertilization, weed control, backyard poultry and poor
adoption of improved varieties were identified. The
interventions given to the farmers were introduction
of highyielding crop varieties (paddy, wheat, mustard,
oat, berseem), intercropping of spices, vegetableswith
sugarcane, weed management in sugarcane, vegetable
seed kit for kitchen gardening, feed supplement to
animals, deworming kit etc.

Intercropping of spices (Fennel) in sugarcane
(Plate 1) recorded higher SEY of 1297g/ha (1100 q
sugarcane and 13.40 g Fennel/ha) as compared to sole
crop (1100 g/ha) of sugarcane and this has given an
additional income of Rs.80400/ha to the farmer. In
the same way, addition of garlic asintercrop resulted
in higher SEY (1341 g/ha) and provided additional
income of Rs. 207000/ha. Cropping system

Table 1: Effect of technological interventions on net income of medium farm households.

Farming system (9) No. of house |[Mean holding| Mean family | Mean net income
holds (% of total) size (ha) size (n0'S) (Rsin lakhs)

Existing System
1. Sugarcane-ratoon-wheat+ 42 (2.46) 3.02 5-6 4.08 (0.74
dairy (2 buffalo or 1C + 1B) lakhg/ha)
2. Rice-Wheat-Sorghum +
dairy (2 buffalo or 1C + 1B)
Improved/Diversified system
1. Sugarcanetratoon-whesat + 42 (2.46) 3.02 5-6 5.32 (1.05)
dairy (2 buffalos) lakhs/ha)
2. Rice-berseem/ mustard+dairy 30% higher
(2 cows or 1C + 1buffalos) over existing

3. Rice-wheat-maize + dairy
(2 cows)

4. MaizelJowar-wheat-cowpea +
dairy (2 buffalos)

4
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Plate 1: Intercropping of sugarcane with spices (Fennel)

diversification, integrated crop management, inclusion
of fodder component and proper feed management of
dairy animalshasresulted in 30% increase (from 0.74
lakhs/hato 1.05lakh/ha) in total income of the medium
farmer over existing system (Table 1). Cropping
system diversification with vegetable component,
nutritional kitchen garden, improved fodder availability
for dairy animalsresulted in 32.21% increasein annual
income of marginal farmers over existing system.
Improved rearing practiceslike use of feed supplement
to milch animals and inclusion of nutritional kitchen
garden resulted in 46.15% increase in net income of
landless farmers. Along with the family expenditure
reduction, kitchen gardening has also ensured better
nutritional security to the farm families. Weed
management in sugarcane by the application of
herbicide (Halosulfuran Methyl 75% WG) wasfound
to control weeds up to 85-90% and also saved |abor
cost. Due to the timely control of weed farmer was
ableto get an additional income of Rs. 20000-25000/-
per hafrom increased yield of sugarcane. Therefore,
it can be concluded that inclusion of componentslike
fodder, kitchen garden, dietary supplementsto milch
animals and proper crop management in the existing
farming systemisbeneficial for farmersinimproving
food, nutritional and livelihood security.
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Project: Ensuring Food and Nutritional
Security through Integrated
Farming Systems in Western
Plain Zone of Uttar Pradesh

(Farmer FIRST).

Integrated Farming Systems can be avital option
that fulfills the objective of food and nutritional
security and at the same time leading to greater
production, environmental protection, employment
generation and enhanced farmincome. Theintegration
of different enterprises such as livestock, poultry,
fishery, duckery, horticulture, etc. with the crop
component will help in achieving food and nutritional
security to small and marginal farmers.

With this objective, during 2021-22, we focused
our activitiesintwo villagesnamely Bhaingi Bhangela
and Satheri which are as follows:

1. Continuation of modulewiseinterventioninIFS
mode (a) Diversification of crop and cropping
systems (b) Animal health management (Mineral
mixture and Calcium supplement)

2. Detaled analysis of Production-consumption-
nutrition continuum for food and nutritional
security. (a) RDA vis-a-vis Supply/availability

3. Technology dissemination and awarenessthrough
whatsapp group (Farmer First) including COVID-
19 preventive measures and awareness.
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4, SMS based weather advisory through 1IFSR- (Table 3). Highest number of landless farmers were
Kisan service (Hindi/English) found in Satheri village (49%) followed by Sounta
(33.4%) and Bhangela (19.7). Highest marginal

Socio economic Profile of farm households: Farm farmers were present in Bhangela. Medium farmers

households of adopted villageshave been categorized  \yere 2.19% while large farmers were not found in the
into different category of farmers namely based on adopted villages.

land holding size. Small and landlessfarmerstogether
constitute about 87.45 % of the farming community

Table 2: Socio-demographic and farm level characteristics in the study cluster.

Western plain zone of Uttar Pradesh, India

Demographic and Socioeconomic Satheri Bhangela Sonta Total cluster
characteristics (=100)] (n=238) (n=398) (n=1036)
Household size (nos.) 4.69 5.65 3.65 4.77

Median age of HH head (Years) 45.00 48.00 46.50 46.00
Household headship (%)

Mae 96.00 97.06 97.74 96.93
Female 4.00 2.94 2.26 3.07

HH acquiring no education (%) 24.75 19.32 8.29 17.18
Average Landholding size (ha) 0.70 0.66 0.98 0.80

HH annual income (INR) 80792 55907 45587 61551(52072)
Annual income (INR) Per CU 13306 11367 22725 16497

Table 3. Farm characteristicsin the study cluster.

Category of the farm Farm Characteristics (%)

Satheri Bhangela Sonta Total cluster
(n=400) (n=238) (n=398) (n=1036)

Landless 51.50 24.79 33.17 36.49
Marginal (< -1 ha) 24.00 52.52 23.87 33.46
Small (1-2 ha) 14.50 13.45 28.39 18.78
Semi-Medium (2-4 ha) 6.50 8.40 11.81 8.90
Medium (4-8 ha) 3.50 0.84 2.76 2.37

Large (>8 ha) - - - -

Cropped area (ha) 0.70 (1.20) 0.78(1.15) 0.97 (1.13) 0.82(1.17)
Area under food crops 0.20 (28) 0.31 (29) 0.28 (39) 0.25 (33)
(% of cropped land)

Area under commercial crops 0.41 (44) 0.56 (40) 0.66 (47) 0.54 (46)

(% of cropped land)
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Cropsand cropping systemsintervention: During
2021-22, in continuation of Crop intensification,
sugarcane (autumn planting var CoPk 05191) with
mustard (RH- 749) intercropping for enhanced income
was carried out. Threeinterventionswere put in place
with an aim to double farmer’s income:- (i)
Introduction of new sugarcane variety CoPk 05191
in western plain zone of Uttar Pradesh. (ii) Shifting
of sugarcane planting from summer to autumn in order
to double farmer’s income. (iii) Demonstration of
intercropping (mustard) in autumn sugarcane. Exotic
vegetablesintervention was al so continued to thisyear
(Plate 3)

Variety CoPk 05191 displayed substantial
superiority of 27.80 t ha' in terms of cane yield and
5.62 t ha green top over most popular check variety
Co 0238 which was planted in summer while average
seed yield performance of intercrop mustard (RH 749)
in autumn sugarcane across 6 demonstrationsrevealed
that, farmersfetched averageyield of mustard 1761.38
kg hat from the intercrop grown with sugarcane in
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autumn planting. Additional caneyield (27.80t ha?),
greentopyield (5.62t ha') and mustard seed (1761.38
kg ha') were achieved by thefarmers adopting autumn
planting of sugarcane with intercrop of mustard
besides additional income/ Improvement over check
was around Rs. 150000/- per hectare. Balanced
fertilization in sugarcane crop was followed in the
cluster for improving soil health and productivity
(Plate 2). Inclusion of improved mustard variety (RH
725) resulted in higher yield of 5.0t0 6.25 quintal per
acre as compared local variety (4.0-4.5 q acre™).

Technological intervention in animal husbandry:
Poultry layer birds (Char Brown) given to landless
farmers (67 househol ds) and each househol d obtained
on an average 180-210 eggs adding to their livelihood.
Mineral mixture supplementation given to 400
farmers resulted in 0.5 to 0.75 litre/day/animal of
enhancement in milk production. Fodder
supplementation and health management with mineral
supplementation resulted in lessincidence of abortion
in cattle (Plate 4).

Plate 2: Balanced fertilization in sugarcane showing better growth and yield
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Plate 4: Distribution of improved fodder varieties seeds and mineral supplements
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Scheme: AICRP on Integrated Farming
Systems- On farm research (National)

On-Farm crop response to plant nutrients in
predominant cropping systems: Increasing the
nutrient use efficiency in major food production
systems has always been a major concern due to
escalating costs of production of crops, especialy with
regard to nutrient management.  Researcher-designed
farmer managed trials' were conducted during 2020-
21 through farmer participatory research covering the
major food production systems in India. A total of
456 trials;, 24 in rice-rice, 216 in rice-wheat, 48 in
maize-wheat, 36 in rice-musatrd, 24 each in rice-
maize, rice-okra, pearl-millet-mustard, pearl-millet-
wheat and soybean-wheat, 12 in maize-chikpeawere
conducted. Across various NARPzones and cropping
systems, farmer’s package resulted in lower yield
compared to recommended package owing to the
lower application of N, P,O,, K,O and micronutrients.
On-farm system yield gap between recommended
dose of N, P,O,, K,O, micronutrient and farmer’s
package were found to be higher in rice-rice, rice-
wheat, maize-wheat, and rice-mustard cropping
systems. Application of micronutrients based on soil
test resulted in additional yield of in rice-rice, rice-
wheat, maize-wheat, and rice-mustard systems. In all
the NARP zones and systems, application of
recommended N, P,O,, K,O aloneor N, P,O,, K.O +
micronutrient resulted in hlgher yieldand nutrlent use
efficiency. Suboptimal applicationintermsof number
and quantity resulted in significantly lower yield and
use efficiency of nutrients especially nitrogen.

On-farm nutrient responsetrials (456 no’s) were
conducted in various NARP zones indicated, across
the locations and systems, nutrient application gap of
25,28,58and 88%inN, P,O,, K,O and micro nutrient
exists between farmers practice and recommended
nutrient package. The same was also reflected in
system yield of major cropping systems. It was
recorded that except rice-rice application of NPK gave
1394, 1774 and 482 kg/hahigher yield over thefarmer
practice, which can be further increased up to 1979,

2242 and 1380 kg/hain rice-wheat, maize-wheat, and
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rice-mustard systems respectively with the addition
of soil test-based micronutrients. Agronomic
Efficiency (AE) of N can be enhanced to 36, 23, 16
and 28 kg (grain yield /kg of N) from 6.5, 10, 7, 7.2
(grainyield /kg of N) in rice-rice, rice-wheat, maize-
wheat, and rice-mustrad systems respectively by
application of recommended dose of N with Pand K
instead of N alone. Mean economic response of
cropping systemsto applied nutrientsindicate, areturn
of Rs 6.0, 3.0 and 7.0 per rupee invested on N, P,O,
and K, O respectively.

Project: AICRP- IFS OFR, Modipuram

Centre

Thenew location in district Baghpat was sel ected
in 2021 with two objectives (i) to assess the response
of nutrients in major crops and cropping systems in
different agro - climatic zones/ ecosystemsand (ii) to
estimate the impact of nutrients application on soil
health status. Under this four blocks were selected
i.e. high productive (Chaprauli) and low productive
(Binauli); In case of high productive block Lum,
Kakaripur and Ramala and Idrishpur, Adampur and
Kanad villagesfrom Binauli block were selected. Total
10 farmers were selected for OFR experiment from
each village. Inthis experiment, two cropping systems
i.e. Sugarcane-ratoon-wheat system and Rice —
Wheat were selected with 6 nutrient management
practices and compared with farmers practice. In
Sugarcane-ratoon—wheat system, application of
120:60:60 kg NPK/ha aong with 25kg ZnSO, gave
highest grainyield (4.78t ha') ascompared to farmers
practice (3.18t hat). Similarly, in rice-wheat system,
application of 120:60:60 kg NPK/ha + 25kg ZnSO,
+25 kg Boroninriceand 120:60:60 kg NPK/ha+ 25kg
ZnS0O, (13.76 tha') inwheat gave significantly higher
system productivity as compared to farmer practice
(8.56 t hal). The same treatment gave 68.6% higher
net returns as compared to farmer practice.

Diversification of existing Farming Systems
under mar ginal household conditions: Experiment
was conducted with the objectives (i) to enhance the
productivity and profitability of marginal farmers

0




househol ds through IFS approach. (ii) to improvethe
livelihood and nutritional security through
diversification approach and (iii) to estimate the
impact of capacity building on diversification of crop
+ livestock system. The average land holding size of
24 households is 0.91 ha. Diversification in the
existing farming systems among the 24 households’
conseguencesincomewasincreased up to Rs. 173250/
household as against of Rs. 96450/household (at the
time of bench mark survey). Thus, additional net profit
was obtained of Rs. 76800/household after
implementation of IFS program. 42% farmers are
being adopted crop + dairy component. Maximum
mean net return was received from crop + dairy
component (Rs. 195000/annum) followed by crop+
dairy + vegetable component (Rs. 185000/annum).

Cluster based on-farm
participatory research in
Farming Systems under Tribal
Sub plan

Project:

The study area comprised of tribal farming
systems of Tarai and Bhabhar zone, Uttarakhand of
Western Himalayan Region, Indiawhich islocated at
(29°15' 30N t029°16'0.07 N, 79°2'39E t0 79°3' 0 E)
in Ramnagar (Nainital). It is characterized by the
average altitudes ranging from 195 to 268 m msl. A
total of 100tribal farm familiescomprising of acluster
of three tribal villages having more than 40 % tribal
populationviz. Thari, Veerpur Taraand Mallapuri were
selected using aclustered sampling frame. The survery
instrument was organized into (i) general farm and
household characteristics (ii) household dietary
diversity, food consumption pattern and chronic energy
deficiency status, (iii) farm input and labour use (iv)
field crop and horticultural production technologiesand
practices (v) Dairy and other livestock production (vi)
crop residue management including use asanimal feed
(vii) off farm income sources and expenditure.

Tribal Farming Systems Interventions. Suitable
farming system interventionsfor improving nutritional
status, livelihood and optimum resource utilization
were planned and implemented according to the
different tribal Farm types.

\

Effect of Mechanization on different farm types:
The demonstration of improved toolsand implements
showed asignificant effect in tribal farming systems.
The study amongest different farm types showed that
the highest percentage increase (15.38%) in terms of
tractor operated seed drill over broadcasting was
noticed amongst farm type 1 asthey had Rice-wheat)
intensive farming system whereas |owest percentage
increase (3.33%) was noticed in farm type 3 due their
efficient resource ownership in terms of land and
mechanization and were already using tractor operated
seed drill. Likewise, trend in terms of percentage
reduction in labour was noticed. Labour requirement
of tractor operated seed drill was noticed to be (4.94
man hr ha) as compared to traditional broadcasting
(15 man hr hat). Use efficiency of tractor operated
seed drill was on an average 3.2 ha day*. However,
the highest percentage increase (46.6%) in terms of
manually operated seed drill over traditional dibbling
was noticed in farm type 3 followed by farm type 2,
whereas the highest adoption was noticed amongst
farm type 2 followed by farm type 3. Labour
requirement of manually operated seed drill was
noticed to be 30 man hr/ha whereas in traditional
dibbling it was 256 man hr ha' Use efficiency of
manually operated seed drill was 0.264 ha day.
Similarly, the highest percentage increase (28.5%) in
terms of wheel hoe over traditional hoe was noticed
infarm type 2 followed by farm type 4, however cent
percent adoption was noticed across all farm types.
Labour requirement of wheel hoe was noticed to be
22 man hr ha' whereas in traditional hoe it was 120
man hr ha?. Use efficiency of Single wheel hoe
(manual weeder) was found to be 0.38ha day.

Women and Youth Empower ment through group
mabilization: Tribal women of the adopted cluster
aremobilized into two self-hel p groups and motivated
to develop/process for the already known products
for self-employment by giving thetechnical guidance
into the area of improving the shelf life, packaging,
labelling etc (Plate 5a, 5b). Custom Hiring Centre has
been established in the adopted cluster for enhancing
the mechanizationlevel, reducing the cost of operation
visavisimproving the benefit (Table 4). Implements
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demonstrated and used on custom hiring basis are getting funds under different schemes of Central and
manually operated seed drill, wheel hoe, seedling state govt for strengthening of Custom hiring Centre
transplanter. Besidesthis state government link up for (CHC) is under progress.

Table 4: Details of SHG/CHC created/promoted in the adopted cluster.

Name of SHG/ Registration detailsof | Year of No of persons| Village
CHC SHGs formulation reg|stered

Mahila Krishi Account No. 2021 Thari,
AjeevikaSvayam 001734005100171 Ramnagar,
Sahayta Samuh Nainital

Nainital District Co-
Operative Bank Ltd,

Hal dwani
2. Prayas Svayam Account No. 2021 11 Veerpur Tara,
Sahayta 001734005100170 Ramnagar,
Samuh Nainital

Nainital District Co-
Operative Bank Ltd,

Haldwani
8 TSP-KAYAS Reg No. 2021 100 Thari, Veerpur
UK 06608112021007322 Tara, Mallapuri,
Block
Ramnagar,
Nainital

(b) Basket making by using local leaves
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1 Varietal Change (N:100)

e Wheat
o HD 3086 (10%)
o DBW 173 (65%)
o WB2 (6%)
e Paddy
o PB1121, PB1728), PB1509),
(PB 1637, PB 1718) : 35-40%

Crop Diversification

1. Pulses (blackgram PU 31
(65%), Lentil (PL6, PL8)
(70%): (N:80) Mustard (RH
749, RH 725): 65% (N:30)

Nutritional Kitchen gardening
Year round seasonal vegetables
including GLV'’s, roots and tubers,
other vegetables (high yielding and
genetically bio-fortified varieties) : 75
-85%Fruits (lemon, guava, litchi and
mango)

Diet nutrient and health management
in animals through mineral mixture,
vitamin mixture medicine etc. 50-60%
(N :90)

Vermicomposting 10-20% (N:15)

IPM practices (trichocards/pheromone
traps) 30-40% partial adoption
(N:100)

Year round mushroom Production
(25%) (N:8)

Reason for under adoption: -Non availability of good quality
seed at local level, non-timely payment by Govt. Mandies,
specific seed (varietal) requirements by the seed plants.
Adoption of WB2 was only by women farmers due to its
better nutritional quality and taste. Underrated payment of
Basmati Rice by Govt/Semi Govt. Mandies (Rs 1850/Q to
1950 Rs/Q).Solution: Cluster based farming through
collective actions by developing Farmer Producer
Organisations(FPO’s)/custom hiring centers (CHC's) as a
convergence model isdesired for production, pre-processing
and marketing activities

Crop diversification adoption is better (65-70%). It can be
improved through enhancing the farm mechanization as the
timeliness of operation and labour productivity will enhance.
Action already been taken by registering CHC for the tribal
cluster.

Better adoption (75-85%) Could beimproved through cluster
based processing/val ue addition and application of drudgery
reduction improved tools for production, pre-processing,
processing, value addition and marketing activities.Action
aready been taken by registering CHC for the tribal cluster
and two self help groupsin Thari and Veerpur Tara village

More awareness programmes are desired for enhancing the
adoption rates.

Underadoption due to not able to manage the inputs. Cluster
based farming approach will be helpful in enhacing the
adoption

Farmers modified the traps with indigenous structure due to
non availability of desired inputs at local level.

Not able to manage the inputs. Less marketability of oyster
and milky mushrooms. Cluster based mushroom cultivation,
processing, val ue addition, packaging and marketing approach
will be hel pful in enhancing the adoption.Action already been
taken by registering CHC for the tribal cluster and two self
help groupsin Thari and Veerpur Taravillage
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M echanization level (3-46%), use efficiency (0.26 Project: On-farm Participatory Research

ha day* -3.2 ha day*) have been increased whereas in Farming Systems Per spective
labour requirement have been reduced (30 man hr ha under Schedule Caste Sub-plan
1-4.99 man hr ha?) in different farm types by using (SCSP) in Laldhang cluster
improved tools and implements viz. tractor operated under Bahadrabad block,
seed drill, manually operated seed drill, wheel hoe etc District Haridwar
through establishing custom hiring centre. Tribal (Uttarakhand)

women of Thari and Veerpur Tara village of adopted

cluster were mobilized into the self help groups for The project has been initiated in the Laldhang

without input support. number of 300 farmers from Dalupuri, Mithiberi and

Table 6: Social and economic status of the sampled scheduled caste farmers of Dalupuri village.

Particulars Landless| Marginal SE Medium and Overall

farmers | farmers farmers large farmers

(<1 ha) (<1 ha) (>2Ha)

Farmers (No.) 76 88 22 14 200
Percent (%) 38 44 11 7 100
Average family size (Nos.) 5.07 4.50 5.09 5.43 5.0
Average age (Years) 42.7 447 49.9 49.6 46.7
Education (number of years 5.8 6.7 8.8 9.7 7.6
of schoaling)
Farming experience - 32.0 35.3 33.0 334
Non-farm income
Wage days 148 175 148 160 157.8
Wage rate 185 252 311 395 285.8
Non-farm income (Rs.) 49051 70633 88773 246789 113812
Mean land holding (ha)
Owned land - 0.306 0.871 1.637 0.93
Leased-in land - 0.116 0.511 1.458 0.69
L eased-out land - - - 0.964 0.96
Operational holding - 0.423 1.38 3.09 1.63
Possession of Kisan - 70.6 76.7 79.5 75.6
Credit Cards (KCC %)
Membership in organizations
Gram Panchayat (%) 30.2 31.3 22.1 225 26.53
Co-operative society (%) 12.3 40.5 38.7 38.3 32.45
Marketing society (%) 51 34.3 44.2 41.8 31.35
SHG's (%) 66.3 55.6 36.3 22.9 45.28
Adoption of micro- - - 5.6 11.4 8.50
irrigation (%)
Adoption of crop - - 9.8 17.9 13.85
insurance (%)
Cropping intensity (%) - 157.9 162.7 171.3 164.0
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Chamariya villages of Laldhang cluster have been
adopted under the project. The basic data related to
socio-economic status of the adopted farmers were
collected using the standard survey proforma. The
analysis of socio-economic pattern of the sampled
farmers helps in providing an insight to the
background and farm situation regarding the decision-
making pattern of the farmers of selected village.
Details of the economic and socia characteristics of
the farm households of selected village are given in
table 6.

As per the above mentioned table, the selected
villageisdominated by the marginal farmers’ category
(44%) owning <lhaland followed by landlessfarmers
(38%) and small farmers (11%). The mean age of
farmersbelonging to different category isintherange
of 42.7 to 49.9 years and the average family size
ranged from 4.5t0 5.43 membersin all the categories.
The mean number of educationyearsis7.6 among all
the sampled farmers, indicating ajunior high school
education level among most of the farming
community. Thus, the sampled farmerscan betargeted
for application of integrated farming system
approaches along with adoption of modern farming
practices.

The average operational land holding among the
marginal farmersis0.42 ha, 1.38 hafor small farmers
and 3.09 ha for medium and large farmers. On an
average, 75.6% farmersavailed the Kisan Credit Card
(KCC) scheme once or twice during their farming
experiences. The landless and small farmers are
numerically more in membership of gram Panchayat
and co-operative societies. In adoption of crop
insurance scheme, 17.9% of medium and largefarmers
have adopted this scheme, at the same time 11.4%
medium and large farmers have adopted the micro-
irrigation facilitiesin the sampled farm families. Most
of women of the adopted village have registered them
with different self-help groups and among the different
categories of the farming communities the members
of self-help group are in the order of 66.3% landless
>55.6%marginal >36.3% small farmers >22.9%
medium and largefarmers. Themean level of cropping
intensity in Dalupuri villageis 164%, with the medium

g

and large farmers with a significantly higher level.
Therefore, based on the survey data it can be
concluded that most of the househol ds of the adopted
village are dominated by marginal and small farmers
category. And therefore, implementation of variousIFS
interventionsthrough SCSP schemewill have positive
impact on upliftment of poorer section of the society.

Project: Improvement of existing farming
systems of underprivileged

householdsthrough SCSP

More than 80%, India as well as worldwide
farmersfall under the small and marginal (lessthan 2
ha) category. India alone has one-fourth of the small
and marginal farms of the total world. Small land
holding does not support farmers to fulfill the basic
requirement like nutritious food, quality education,
health etc. One-fifth of rural households whose
principal occupationisagriculture are having income
below the poverty line in the country. Raising the
income of smallholders as well as marginal farmers
is a big question for researchers, policymakers, and
the government. Maximum numbers of small land
holder belong to the Schedul e caste community, and
they are impoverished to uplift their life through
farming system. Therefore keeping this fact in mind
this project was formulated. The details of the areas
covered under different schemes are given in Table
7.

For improvement of existing farming systems module
wise intervention were made at SCSP household
which brings lot of changes and increase the overall
farm productivity with the introduction of wheat
variety DBW-173 (late sown) with improved package
& practices (Zink sulphate and weed control). This
increased the wheat yield by 45.1% (additional yield
of 15.7 g/ha). Livestock diversification with BNH
(Co-5), mineral mixture (50 g/animal for 60 days) as
feed supplement, Fenbendazol e tablet for deworming
and Animal mat for animal comport hasincreased the
milk productivity (Plate 5). The improvement in the
net income of the farmer after intervention is given
in Table 8.
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Table 7: Details of districts covered under scheme.

Schemes
ICAR-IIFSR, AICRP on IFS AINP on Organic

M odipuram Farming

Districts Meerut (UP)* Kanker (CG), Bilaspur (HP), Jammu (J&K), Bajaura (HP), Ranchi (JK)

covered Chikkaballapura (K arnataka), Thiruvananthapuram (KA)
Anuppur (MP), Dausa (Rg)), Yethapur Udaipur (Ra)),
and Erode (TN), Medak (TA), Coimbatore (TN)
Nadia (WB)

Table 8: Economics of low-cost | FS over base year.

Parameters Benchmark (Before intervention) After intervention
15" Year

Cost of cultivation (Rs/year) 80,755 84,575
Gross Return (Rslyear) 1,37,922 1,58,840
Net income (Rs/year) 57,167 74,265
B: Cratio 1.70 1.88

Plate 5: Intervention made at SC farersfield during the year 2021.

| CAR-Indian I nstitute of Farming Systems Research, Modipuram 0



Sustainable livelihood
improvement of SC farmers
through IFSApproach

Project:

To ensure the economic, educational and human
development aswell asthe security and social dignity
of the Scheduled Castes in achieving equality with
the non-Scheduled Caste population in atime bound
manner the said program was initiated in 11 villages
of three adjoining districtsviz., Muzaffarnagar, Meerut
and Bagpat. The villages were selected as per SCSP
project normsi.e. having SC community population
>30%in villages. Depending on village population a
total of 784 numbersof farmers of different categories

"“3’" Ty A —

viz., landless, marginal, small and medium were
selected from the selected villages of four distinct
blocks of the three districts.

Base line Survey: From the survey, it was noticed
that on an average nearly 60-75 % farmers of SC
category possess land and out of them nearly 80%
farmersbelongsto marginal or sub marginal category
(0.3-0.6 ha/farm family), 10-12% small farmers(1.2-
1.6 ha/farm family), 3-4% medium farmers (2.5-3.5
ha/farm family) and 25- 40% are landlessfarmer. The
detail results of some of theimportant socioeconomic
aspects of this category of farmers are presented in
Table 9.

Table 9: Base line information of the selected villages.

SC Farmer % of SC
farmers

family

Village Farmer family
and (farmers having

land in hectares)

Major crops and livestock

in village

% of SC families, major cropsand livestock in villages

Khanuda 700 (450) 370 (80) 80 Sugarcane, wheat, mustard,
Eklota 320 (200) 85 (50) 27 fodder crops, rice, milk
Dhanju 800 (300) 420 (80) 55 animals, poultry, piggery etc.
Bhalwa 300 (200) 162 (85) 53

Livelihood dependence (% income from different occupations)

Farmer category Agriculture Wages Animal Other off farm activities
Marginal 40-50 10-20 30-40 10-30
Small 50-60 - 20-30 10-30
Semi medium  70-80 - 20-30 <10
Medium >80 - 10-20 -
Large Not found
Landless - 60-80 20-30 <10
Base line production and productivity of |FS components
IFS component  Crop/ Livestock Productivity
Agriculture Sugarcane 750-900 (q hat)
Wheat 35-40(g ha?)
Rice 40-45 (q ha?)
Fodder 400-500 (q hat)for sorghum 400-500 (q hat)for berseem in
5 cuts
Mustard 10-12 (g ha?)
Milk production Cow 1200-1800 liters/ lactation
Buffalo 1500-1700 liters/ lactation
Eggproduction  Native poultry bird eggsbird/year
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Intervention implemented: As crop module, the
impact of improved and highyielding varieties of wheat
and mustard during rabi season was demonstrated to
thefarmers. Ureaand DAP were supplied to resource
poor farmers at the time of sowing to ensure proper
nutrition to the crops. For animal component mineral
mixture, Calcium, fendokit plustabletsetc. were given
to the farmers to increase milk quality, productivity
and the health of the animal. Farmers were also
educated through various training programs and
scientific interactions about the feed and fodder
management round the year by following cropping
systemsdiversification approaches. For supporting the
livelihood aswell to ensure proper nutrition to thefarm
families especially of landless farmers about 1725
number of poultry chickswere distributed among 115
farmers (15 chicks/farmer) of this category in three
villages. Vegetable kits were also being given to
farmers to raise seasonal vegetables for balance
nutrition.

Performance of mustard demonstration: Mustard
(variety RH 725) variety was provided to 125 farmers
and grown on atotal area of 25 hectares. Most of the
farmers (> 95%) reported significantly higher yield
ranging from7-50% as compared to the previous year
with other variety.

Performance of wheat demonstrations. A total
number of 342 farmersof eight villages' i.e. Dhanju,
Eklota, Khanuda, Kasiara, Idrishpur, Adampur,
Kanhad and Tamelagarhi were given seeds of different
varietiesi.e. DBW-187, DBW-222, DBW-71, DBW-
90 (early) and HD-3086 (timely) of wheat. At farmers
field both (early and timely) wheat varieties performed
better (10-34% increased yield) as compared to the
other varieties. The order of increase in wheat yield
ascompareto other varieties of wheat viaour varietal
interventionsin villages Khanuda, Dhanju, Eklotaand
Kasirawasrespectively found by 30, 21, 33 and 23%.

Poultry intervention: Datacollected approximately
135 daysof distribution reveal ed asignificant weight
gain in birds depending on farmer to farmer
performance. Weight of 700 birds was found in the
range of 700-1500 g. Some of the healthiest birdsalso
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started egg laying and the difference between male
and female birds become visible. During the visit at
the end of July, 2021, farmers were receiving nearly
197 eggs from a herd of 250 female birds. The egg
productivity (0.8 egg/bird/day) of thisbreed of birdis
high ascompareto native breed (0.4-0.5 egg/day/bird).
A herd of total 375 birds (with 250 female) wasgiving
eggs of worth of Rs. 1970/day while among the male
nearly 60 were sold and farmers received an amount
of Rs. 30350/- and remaining male birds (worth Rs.
18050/-) were being consumed by farmer’sfamily as
food.

Performance of Livestock intervention: The use
nutrient and health supplements viz., mineral
mixtures, Ca-bottle (balance nutrition) and Fendokit
Plus Tablets (animal health) have resulted in 10-15%
increase in milk productivity.

Another set of four villages namely Kanoda, Jangethi,
KhirvaJala pur and K hirvaNauabad of Meerut district
were adopted under SCSP program of Institute and
CRP on CA for distribution of farm inputs and
technological interventions. Total 277 farmers from
these villages were selected and provided seeds of
improved varieties of rice, wheat, maize, mustard,
berseem and sorghum for enhanced production and
ferterra(insecticide) for plant protection in sugarcane
crop. Small farm implements likewise power sprayer
machines were given to beneficiaries for reduced
drudgery and increase working efficiency. It wasalso
found that there was overall increaseinyield of crops
due to interventions of improved crop varieties and
side by side other technological interventions. Rice
and wheat yield increased to the tune of 10-15%.
Fodder yield enhanced between 15-50%. The details
of input distributed and increase in crop yield is
presented in Table 10.

Under the SCSP Scheme, a total of 124 farmer
beneficiaries were selected from 2 villages namely
Hastinapur-63 (under NICRA), Kishorpur-61
(Institute) in Meerut District.The following
interventions were made as per the farming
requirement/resource availability with the farmers

(Table 11).




Table 10: Details of Input distributed in each village and their performance

Input distributed
(Kg/Number)

Rice (Pusa Basmati 1509)

Sorghum Kanpuri White) 250 250
Maize (Hybrid Poineer), 5 n
Wheat (HD 3226) 1500 800
Mustard(RH725) 5 5
Berseem (Farm Sona) 10 10
Ferterra 45.0 72.5
Sprayer 2 2

Name of Villages

Kanoda | Jangethi Khirva Khirva
Jalalpur | Nauabad
150 220 130 100

I ncr ease

in crop
yield (%)
600 10-15
320 180 1000 15-25
- - 16 512
680 520 3500 10-15
- - 10 15-20
- - 20 25-50
40.0 40.0 197.5
1 1 6

Table 11: Details of interventions made in farming system.

IFS Module Details of interventions

Field crop Demonstration of improved rice,
wheat and mustardvarieties
of crops
Integrated weed management
Small implements to support
their agricultural operations
Fodder Demonstration of berseem,
mai ze, jowar
Vegetable Demonstration of 7 vegetables
cauliflower
Livestock Mineral mixture, Calcium

Suspension

Based on the survey, it wasfound that use of improved
varieties and application of recommended management
practices, an increase of yield in the range of 5-15 %
were noticed over existing farming, and thereby
interventions increased livelihood by 5-10 %. The
complete detailsare givenin Table 12.

\ 4

Rice: PB 1509; Wheat:DBW-173; HD-2967; PBW-
226 (@40.0 kg/household in Kishorepur and
@50.0 kg/household in Hastinapur); Mustard: RH
725 (@1.5 kg/household)

Herbicides e.g. Sulfosulfuron application in wheat
crop

Multi-functional sprayer, Sickle, Spade, sugarcane
cutter etc.

Jowar — Kanpuri

Chilly, tomato, brinjal, spinach, coriander, radish,

Mineral mixture (1 kg packet/household), Calcium
Suspension (1 litre/househol d)

Survey data on socio economic aspectsrevealed that
SC farmersarevery poor and they are either landless
or possess medium holdings. Thesefarmerswerealso
devoid of other income sources. Interventions
implemented an average increase in their income by
20-30%. Poultry intervention was beneficial with
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effect on their nutritional security and additional impact on milk yield, quality and animal health.
income. Livestock interventionsalso providebeneficia

Table 12: Details of each farming interventions, number of farmer beneficiaries, average yield and %
increase/decr ease over baseline.

I nterventions Number of AverageYied BaselineK g/ha % increase
farmers Kg/ha

Rice (PB 1509) Completely damaged due to floods and the water level of
Ganga crossed danger mark and inundated the rice fields
for 10-15 days, which are ready for harvest.

Wheat (DBW 173, HD 2967, 80 5600 4400 27.3
PBW226)

Mustard( RH 725) 58 1000 900 111
Livestock ( Mineral mixture 70 7-8 lit/day 8-9 lit/day

and calcium suspension)

Fodder seed 53 Increased the number of cuts 5%
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green technology to achieve zero emission,
organized by Bio LEAGVES and International
Society of Environmental relationship and
sustainability (ISERS), October 14-15th, 2021 at
Manila, Philippines (Virtual Mode), pp: 22-23
(ISBN: 978-81-95112-4-2).

Sunil K, MeenaA L, Chethan K G, MeenalL K, Punia

P, Kashyap P and Panwar A S. 2021.
Characterization of Practices for Livelihood
Assessment in Region: A case study of district
Jammu. (In) 4th Global Meet on Science and
Technology (GMST-2020), 12-13 September,
2021, pp: 210.

Vellingiri G, Ramasamy G, Shanmugavel P,

Kandasamy N S, Nalliappan S and Subash N.
2021. Circular Food Systems: The Economic and
Environmental Benefits of Integrated Farming
System under Small-Scale Farm-Holdings of
Tamil Nadu, Southern India. (In) E-Proceedings
of the Kick-off workshop of the Circular Food
Systems Network organized, June 22-23rd, 2021,
Wageningen University & Research.

Verma N, Chaudhary V P, Ghasal P C and Joshi K.

2021. Mahila Krishkon ki samasyayen, unka
samadhan evam krishi shetra mein laabh.
Pragatisheel Krishi Naveentam krishi takneekee
par aadhaarit ardhvaarshik patrikaa, 1: 30-35.
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VermaN, Panwar A S, Singh M P, Kashyap P, Prusty
A K and Shamim M. 2021. Mobilization of
women’s group and their capacity building
through secondary agriculture for alternate
income generation under Farmer First Project.
(In) the compendium of “Doubling Farmers
Income by 2022: Challenges, Opportunities and
Way Forward, February 15-17, 2021 at Career
Point University, Bhoranj Hamirpur, Himachal
Pradesh, pp: 206-207.

Y9 H3YY, U RfARhR, YehTeT e HRIc, AN HAR
gfte d Aigmg o 2021 arfe amg, Aoy
GRET U4 YRVl el (ST Wil yomell H
ol BT FAd YDHIDHROT —TAIqH dDhID | Py
YUTTell 37T, 6 76 —80 |

Gl BAR, G749 $HeYY, YN YT Ud A AT
AT, (2021) S AUUE H For FaR g
DI Feil AT, 31 BT a¥ 3, 3 4 =R
2021 |

Gl BAR, G749 Hegy, MY HAR g di-gy gf=an

(2021) fHAMT BT TT AT SDHIRE oI,

BT U HSUSHaR 04 |

1. FET], Sl <@y Sl 1. 3Hd el 4o, <L
Ioig TaTe ST Ud . eretre g TR (2021).
gerd WR R AM ¥ AT S 9 wad &
AN TderT § SThT SUANT | TSTHTT ATeAT,
qiffmid: 2020 (3fd 24) :62—65 |

3ffHe =rer, g s, M e, gy d d ared
(2021). HerEH URREvT, Hed Haed g fquo
SR 3T I | Se A (31ieT 2021—Ard 2022)
3h 18 (1 —2 ) : 52 —56 |

aroe 8 YR, UF RfAeiedR, 99 Heay, ey
AR Yfe. 2020. @R &3 H SI gRI
SHADITSH. BT JOME! ATATD. HIHATI—HRAI
DY YOIl STTHETT HLRA AGIYRH FRS—250110
([9.) wfte 3, geeis 9—18 |

arofre e YR, UF A2, g9 Heay, ey

FHAR Yfte Td URAE FAR. 2020. $YB FHlG 2q
gaf~aa HfY gomel. H gorredl TAIE.
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THAJI—ARAT B YolTell LT R
HIGIGRA HRG—250110 (II.) Ui 3ieh, Jeeiah 18 |

¥ HegY, U RfARBR, YHTeT e =RIel, ARNY [AR
gftc Td Higwe IHM. 2020. e 31, GINUT
FRET T YRV e [l Wl yomell |
el BT T TDIDBRU—TAATH Tehi1eh. BT oMl
3T, WHITI—ARATT Y O T
AT AIYRA FRS—250110 (I ) TEE 37, Jeeich
76—80 |

Book

Ansari M A, Kumar A, Roy S S, SharmaSK, SSingh
I M and MishraV K. 2021. Potential Crops of
North East India: Prospects and Challenges. 138
Pages, ICAR Research Complex for NEH
Region, Umiam, Meghalaya (India). (ISBN No.
978-93-5445-074-7).

Book chapter

Ansari M A, Anup D, Ansari M H, Sharma SK, Roy
SSand Kumar N. 2021. Role of pulse crop green
manuring on soil health and agricultural
sustainability. (In) Sustainable pulse production
in diverse agro ecosystem (Eds. Kumar et a.),
pp:265-283. (ISBN No. 978-93-5445-074-7).

Ansari M A, Bhuvaneswari S, Kumar Amit, Roy S S,
SharmaSK, Akoijam Romila, Ansari M H, Singh
I M and MishraV K. 2021. Prospect and Potential
of Underutilized Pulsesin North East India. (In)
Potential Crops of North East India: Prospects
and Challenges, Ed (Ansari et al., 2021), pp: 150.
(ISBN No. 978-93-5445-074-7).

Ansari M A, Kumar A, Akoijam R, Roy S S, Sharma
S K, Singh I, Dembalar A, Chongtham L,
Bhuvaneswari S, Singh T B and Singh | M. 2021.
Prospects and improved package and practices
of Perilla. Pp: 10-17. (In) Potential Cropsof North
East India: Prospects and Challenges, (EdsAnsari
et a., 2021), Pp: 150. (ISBN No. 978-93-5445-
074-7).

@



Bhaskar S, Ravisankar N and Yadav D K. 2021.
Situation of family farming in India. (In) United
nations decade of family farming 2019-2028:
Regional Action Plan to implement the UNDFF
for achieving the SDGs in South Asia (Eds.
Shrestha et al.), SAARC Agriculture Centre,
Dhaka, Bangladesh; Food and Agriculture
Organization of the United Nations (FAQ),
Rome; Asian Farmers Association (AFA), the
Philipines; International Cooperative Alliance
Asia and Pacific (ICA-AP), pp. 29-42. India
[ISBN:978-984-35-0127-1 (SAC);], ISBN 978-
5-134526-9 (FAO)

Chethan K G, Chaudhary J, Meena L K, MeenaA L
and Amit Kumar. 2021. Function-driven
microbial genomics for ecofriendly agriculture.
(In) Micrabesin Land Use Change Management,
Elsevier, pp: 389-431.

Chethan K G, Dutta D, Chaudhary Jand MeenaA L.
2021. Functional Diversity Management through
Microbia Integrity for Sustainability. (In) Sail
Science: Fundamentals to Recent Advances,
Springer, Singapore, pp: 361-387.

DasA, Layek J, Yadav G S, La R, Saha S, Singh R,
Ansari M A, Babu S, Mohapatra K P, Devi S,
Kandpal B K and Ghosh P K. 2021. Managing
soil organic carbon in croplands of the Eastern
Himalayas, India. (In) soil organic matter and
feeding thefuture (Ed. R. Lal). Publisher: Taylor
and Francis, eBook |SBN9781003102762. https./
/doi.10.1201/9781003102762-12.

DasA, SahooL M, Roy SS, Layek J, Singh R, Yadav
G S, Saha S, Ansari M A, Singh V, Babu S,
Mohapatra K P and Kandpal B K. 2021.
Innovations on Hill Agriculture Research and
Development. Innovations in Agriculture for a
Self-Reliant India, 397.

DotaniyaM L, DotaniyaC K, Kumar K, DoutaniyaR
K, MeenaH M, ShiraleA O, MeenaM D, Meena
V D, Kumar R, MeenaB P, Kumawat N, Lal R,

LataM, Singh M, Singh U, MeenaA L, Kuri B
R, and Rai PK. 2021. Type of Soil Pollutant and
Their Degradation: Methods and Challenges.
(Eds. Kharissova et al.). (In) Handbook of
Nanomaterials and Nanocomposites for Energy
and Environmental Applications. Springer Nature
Switzerland AG. https://doi.org/10.1007/978-3-
030-11155-7_65-11.

Ghosh S, Prasad JV N S, Ravisankar N, Naik M R
and Rao C S. 2021. Farming Systems Research
for resource conservation and improved
livelihoods in India (In) Agricultural Research,
Technology and Policy: Innovations and
Advances (Eds. Rao et al.), ICAR-National
Academy of Agricultural Research Management
(NAARM), Hyderabad, Telangana, India(ISBN:
978-93-5526-149-6). pp: 163-190.

Kashyap P, Ravisankar N, Prusty A K, Kumar S and
Panwar A S. 2021. Integrated horticulture-based
farming systems for livelihood security. (In)
Current Horticulture: improvement, production,
plant health management and value addition (Eds.
Singh et al.), Brillion publishing. pp: 13-29.
(ISBN N0 :978-93-90757-42-8).

Kshetri B, Tamreihao K, Roy S S, Singh T S, Sharma
S K, Ansari M A. 2022. Ethnomedicinal Plants
of North Eastern Himalayan Region of Indiato
Combat Hypertension. (In) Medicinal Plants
Bioprospecting and Pharmacognosy (Eds.
Sharangi Amit Baran, Peter K V), Apple
Academic Press, New York: Pages: 602; eBook:
ISBN9781003277408. Pp: https://doi.org/
10.1201/9781003277408.

Kumar A, Ansari M A, Verma H, Pandey A, Lap B,
PhilanimW S, Shettigar N and MishraV K. 2021.
Job'stear: A suitable underutilized crop under hilly
ecosystem of NE regions of India. Pp: 1-9. (In)
Potential Crops of North East India: Prospects
and Challenges, (Eds. Ansari et a., 2021), pp: 150.
(ISBN No. 978-93-5445-074-7).
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Kumar L, Singh U and Laxmi V. 2021. Enhancing

nutrient use efficiency through differential
formulations of fertilizers having slow release
matrix. 7th Chapter in Book Addressing Nutrient
Use Efficiency through Next Generation
Fertilizers Umeed Singh et al Published by
Brillion Publishing, pp: 105-128.

Ravisankar, N, Ansari M A, RaghavendraK J, Shamim

M, Singh R, Prusty A K, Panwar A Sand Bhaskar
S. 2021. A holistic approach to Sustainable
agriculturein India (In) Compendium of Country
Case studies: Accelerating Transition to
Sustainable Agriculture, Just Rural Transition,
UN Climate Change Conference UK 2021, World
Bank Group, pp:25.

Singh D, SahaP, Chongloi K L, GuptaA K, Ansari M

A, Prakash N. 2022. Management of Plant
Diseases Through Application of Biocontrol
Agents in Climate Smart Agriculture- Review.
(In) Innovative Approaches for Sustainable
Development Theories and Practices in
Agriculture (Eds. Mahdi and Singh), ISBN 978-
3-030-90548-4 ISBN, 978-3-030-90549-1
(eBook), https://doi.org/10.1007/978-3-030-
90549-1.

. g vy () —
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SinghRK,Ansari M A, LeninL and Singh | M. 2021.
Shifting cultivation scenarioin North East: A case
study of Tamenglong district of Manipur. (In)
Vulnerability to food and nutrition insecurity
under mountain specificities: unique challenges
and niche opportunities (Ed. Bhangat D and
Singh R), pp: 128-134.

Bulletins

Bhuvaneswari S, Ansari M A, Susheel SK, RomilaA
and Singh | M. 2021. Improved production
technologies of major pulse crops suitable for
North Eastern Hill Region. Technology Bulletin
No. ICARNEH-MN-TB-2021-37. pp: 1-68.
ICAR Research Complex for NEH Region,
Manipur Centre, Lamphelpat, Imphal- 795004.

Panwar A S, Mishra R P, Prusty A K, Kashyap P,
Ravisankar N, Shamim M and Ansari M A. 2020.
Rajbhasha patrika. Krishi Pranali Alok. Volume
6. Published by ICAR-11FSR, Modipuram,
Meerut, UP. pp: 149.
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Technology/product assessed and transferred
Name of the project Technology Name of Relevant
Generated Scientist/s stakeholder

Sustainable resource
management for climate
smart IFS under AICRP on
Integrated Farming Systems

N

Development of pest and
disease management
package for organic farming

24 Development of pest and
disease management
package for organic farming

4, Development of pest and
disease management
package for organic farming

o

Development of pest and
disease management package
for organic farming

6. NAIF funded ABI
Centre, ICAR-IIFSR,
Modipuram, Meerut

Sustainable integration
of bananain farming
systems for enhanced
income and nutritional
security

Organic nutrient and pest
management package for
cauliflower

Organic nutrient and
pest management
package for brinjal

Organic nutrient and pest
management package
for summer tomato

Organic nutrient and pest
management package for
rabi tomato

Spawn production
technology of mushroom
under ABI Scheme of
ICAR-IIFSR

Poonam Kashyap  Margina
N Ravisankar Farmers
A S Panwar

P C Ghasal

Amit Nath

S Malik

A K Prusty

Chandra Bhanu

M Shamim

D Dutta

Chandra Bhanu

D. Dutta

Jairam Choudhary
P.C. Ghasal

A.L. Meena

Organic
grower

Chandra Bhanu

D. Dutta

Jairam Choudhary
P.C. Ghasal

A.L. Meena

Organic
grower

Chandra Bhanu

D. Dutta

Jairam Choudhary
P.C. Ghasal

A.L. Meena

Organic
grower

Chandra Bhanu

D. Dutta

Jairam Choudhary
P.C. Ghasal

A.L. Meena

Organic
grower

Farmer and
Entre-
preneurs

ChandraBhanu
Amit Nath
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7. Ensuring Food and Crop, horticulture, A.S. Panwar Landless,
Nutritional Security through poultry, livestock and A K. Prusty marginal
Integrated Farming Systems value addition based IFS Poonam Kashyap  and small
in Western Plain Zone of approach for Food and P.C. Jat farmers
Uttar Pradesh” (Farmer Livelihood Security and NishaVerma
FIRST) Enhancing Profitability of Sunil Kumar

landless, marginal and
small farmers of Western

Uttar Pradesh

8. Ensuring Food and Nutritional ~ Multi-Tier farming for Poonam Kashyap  Small
Security through Integrated higher land use efficiency, A.S. Panwar farmers
Farming Systemsin Western resource optimization and A K. Prusty
Plain Zone of Uttar Pradesh” higher benefits for P.C. Jat
(Farmer FIRST small farmers Nisha Verma

Sunil Kumar

9.  Ensuring Food and Intercropping papaya, Poonam Kashyap  Small
Nutritional Security through strawberry, vegetablesand A.S. Panwar farmers
Integrated Farming Systemsin  pulsesin orchard for A K. Prusty
Western Plain Zone of Uttar higher profitability P.C. Jat
Pradesh” (Farmer FIRST Nisha Verma

Sunil Kumar

10. Cluster based on farm Designed Wheel Hoe to V.P. Chaudhary Field
participatory research in improve working efficiency Nisha Verma Labours
farming systems perspective of field workers
under tribal sub planin
Uttrakhand

11. Cluster based on farm Designed Seed cum V.P. Chaudhary Field
participatory research in fertilizer drill to improve NishaVerma Labours
farming systems perspective working efficiency of field
under tribal sub planin workers
Uttrakhand
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Seminar s/symposia/wor kshop/M eetings attended
Title of training/seminar/ symposia/ Period Venue Name of participant
wor kshop/Meeting

App development for Alternate crop
recommendation, NIC, New Delhi

I CAR-11FSR-ICRAF Joint workplan
meeting on Natural Farming

Certified Farm Advisors by MANAGE,
Hyderabad

Panchgvaya Research and possibilities
in present scenario.

ITMU chaired by DDG NRM by
Zona ITMU NEH

Alleviating malnutrition and promoting
gender equity in the rural poultry
production in India organized by
ICAR-CIWA, Bhubaneswar, Orissa

Institute Management Committee
(IMC) meeting of ICAR-RC-ER, Patha

4th International Conference on Global
Approaches in Natural Resource
management for Climate Smart
Agriculture (GNRSA-2020) during
Pandemic Era of Covid-19 26-28

XXVI Meeting of ICAR Regional
Committee- VI

strategic reorientation for climate smart

agricultureV-Agmet 2021
TEEB Agrifood Asia symposium

Hindi workshop at IIFSR

Global symposium on soil biodiversity
-GSOBI21 organized by Food &

Agriculture Organization, United Nations

“World Earth Day, 2021 Restore Our
Earth organized by SKN Agriculture
University Jaipur, Rgjasthan

¢

5 January 2021

16 January 2021

22 January 2021

28 January, 2021

03 February 2021

03 February 2021

5 February 2021

February 2021

13 March 2021

17-19 March 2021

24-26 March 2021

25 March 2021
19-22 April 2021

22 April 2021

Virtual
Virtual
Virtua
ICAR-CIRC,
Meerut

Virtual

Virtual

Virtual

Shobhit
University,
Modipuram,
Meerut

Virtua
Virtua
Virtual
Virtual

Virtual

Virtua

N. Ravisankar

N. Ravisankar

N. Ravisankar

Suresh Malik

PeyushPunia

Suresh Malik

N. Ravisankar

P.C. Ghasal

M Shamim

N. Subash

N. Ravisankar
M. Shamim

PeyushPunia
N. Subash

A.L. Meena
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Agro-forestry for Entrepreneurship

Mass awareness programme in
16 stateson organic farming

Natural Farming by Ministry of
Rural Development, New Delhi

Food and Dietary concepts of
Ayurveda-Indian traditional wisdom
of food for better nutrition and Health

Our Solutions are in Nature

Environmental Ethics & Ecological
Restoration: Issues and Strategies

Loss of Biodiversity: Global
Environment & Health Challenges

Start up opportunities in Hydroponics
and Vertical Farming organised by
EDI PerikulyamHortBuisness
Incubation Forum

V International Agronomy Congress

Cold chain technologies, convergence
and Capacity Buidling organized by
ASSOCHAM, New Delhi

Water Budgeting: An approach for
sustainable water resources management
in Rajasthan organized by MPUAT,
Udaipur

National dialogue an Innovative food
for hospitality Industry by IPTM, ICAR

Building A Disease Free: Indian Poultry
Industry organized by All India Poultry
Breeders Association, DUVASU V
eterinary University, Mathura (U.P)

Kick-off workshop of the Circular
Food Systems network

Midterm review of the xxv meeting
of ICAR regional committee No iv

Regenerative Agriculture for Soil
Health, Food and Environmental Security

DDP programme Meeting chaired by
Dr. Surash Prabhu, Mosindenty for
Ratnagiri & Sindindurg districts
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10 May 2021
13-25 May 2021

27 May 2021

01 June 2021

03 June 2021

05 June 2021

05-07 June 2021

11 June 2021

12 June 2021
17 June 2021

21 June 2021

22 June 2021

22 June 2021

22-23 June 2021

25 June 2021

26 June 2021

28 June 2021

Virtual
Virtua

Virtual

Virtual

Virtua

Virtua

Virtua

Virtual

Virtual
Virtua

Virtual

Virtual

Virtual

Virtual

Virtua

Virtua

Virtua

S RO

MFIIT.
ICA]

A.L. Meena
PeyushPunia

N. Ravisankar

Vipin Choudhary

A.L. Meena

A.L. Meena

N. Subash

Poonam Kashyap

N. Ravisankar

Poonam Kashyap

A.L. Meena

PeyushPunia

Suresh Malik

N. Subash

PeyushPunia

N. Ravisankar

PeyushPunia




"“3’" Ty A —

Breeding for Sustainable Growth of 28 June 2021 Virtual Suresh Malik
Poultry Industry organized by

Venkateshwara Hatcheries Group,

Hyderabad

Versharitu me Kukkut Parbandh 29 June 2021 Virtual Suresh Malik
organized by | CAR-Directorate on

Poultry Research, Hyderabad, Telengana

HLMC Meeting on promotion of 29 June 2021 Virtual. N. Ravisankar
Agricultural mechanization for in satin

Management of crop residue by

DDG(NRM)

Strategies for implementation of 30 June 2021 Virtual M Shamim
Natural Farming in Uttar Pradesh

Hindi Nagar Kriyanvan samiti six 30 June 2021 PeyushPunia
monthly meeting

Water productivity for profitable 16 July 2021 Virtual N. Subash
agriculture

Agro biodiversity for food security 16 July 2021 Virtual A.L. Meena
Role of legume and pulses in sustainable 17 Jduly 2021 Virtual A.L. Meena
cropping systems of hot arid zone”

organized by Swami Keshwanand

Rajasthan Agriculture University, Bikaner

Bio-Decomposer: Wealth from Waste 20 July 2021 Virtual Peyush Punia

in Farming Systems Sunil Kumar
Rural Poultry Farming: A Suatainable 20 July 2021 Virtual Suresh Malik
Approach Towards Atma Nirbhar Bharat

organized by Nanaji Deshmukh Veterinary

Science University, Jabalpur (M.P)

Artificial Intelligence for Smart 22 July 2021 Virtual A.L. Meena
Agriculture

Ecosystem for sustainable farmer 30 July 2021 Virtual Poonam Kashyap
producer organisationorganised by

ICAR-RCER, Patna

Integrated Farming System for 12 August 2021 ICAR-IIFSR, Devendra Kumar
Sustainable Livelihood and Nutritional Modipuram.  Vipin Choudhary
Security Meerut Raghavendra KJ
XXVI Meeting of ICAR Regional 25 August 2021 Virtual M Shamim

Committee No. V11
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S RO

Interaction meet with Director,
Horticulture, Government of Odisha for
Model Farm cum Agro-tourism

devel opment

Winning the game of publishing research
papers, raising your profile, and extending
the impact of your publications by
Asia-Pecific, WILEY

4™ Global Meet on Science and
Technology for Staying Healthy &
Feeding Ever-growing Population
World -Wide

XXVII meeting of the Regional
Committee No. V111 scheduled to be
organised by ICAR-CMFR, Kochin

National level stakeholder consultation
for anew global initiative of one CGIAR
on transformational agroecology across
food, land and water systems

Mid-term review of the XXVth Meeting
of ICAR Regional Committee No. IV
(Virtual)

X1 meeting of Agricultural Systems and
Management Sectional Committee of
BIS, Gol, New Delhi

Alternate cropping systems for climate
change and resource conservation

Implementation and Use of Agricultural
Research Management System (ARMYS)

Integrated Farming Systems: A Tool for

Enhancing Income and Nutritional Security

7thGo Green Summit: Unfolding the
concepts of green technology to achieve
zero emission

Implementation and Use of Agricultural
Research Management System

Crop Diversification: A way towards
Nutritional Security
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25 August 2021

07 September 2021

12-13 September 2021

15 September 2021

23 September 2021

25 September 2021

30 September 2021

29 September to
1 October 2021
05 October 2021

05-07 October
2021

14-15 October
2021

22 October 2021

28 October 2021

Virtua

Virtua

MFIIT.
ICA]

N. Ravisankar

A.L. Meena

SVP University A. K. Prusty
of Agriculture M Shamim

and
Technology
Meerut (UP)

Virtua

Virtual

Virtual

Virtua

Virtual

Virtual

ICAR-RCER,
Patna

Virtual

Virtua

Virtua

Sunil Kumar

M Shamim

N. Ravisankar

M Shamim

N. Ravisankar

All scientists

Vipin Choudhary

A.L. Meena
P.C. Ghasal
Raghavendra KJ

N. Subash

N. Ravisankar
Raghavendra KJ

PC. Ghasal
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2nd International web-conference of
ANCRM on Smart Agriculture for
Resource Conservation and
Ecological Stability

V International Agronomy Congress
on Agri-innovations to combat food
and nutrition challenges

23-25 November
2021

Tropical Meteorology (INTROMET 23-26 November

2021) on Changing Climate: Consequences 2021

and Challenges

Empowerment of farmers of North- 30 November
Eastern Hilly Region through Information 2021

and Communications Tools and Techniques

Annua Group Meeting (AGM) of Al- 03-04 December
NPOF 2021

XXV meeting of ICAR Regional 11 December 2021
Committee-Il1

30th National Web Conference on Soil 14-16 December
and Water Management Technologies 2021

for Climate Resilience, Agricultural and
Environmental Sustainability

4

29-30 October 2021  Virtua

PJTSAU,
Hyderabad/
Virtual

Cochin
University of
Science and
Technology,
Cochin,
Kerala

Virtual

ICAR-IIFSR,
Modipuram

Virtua

Virtua

N. Subash

L.R. Meena

N. Ravisankar
Amit Nath

R.P. Mishra
PC. Jat

A.K. Prusty
M.A. Ansari
P.C. Ghasal
Yogendra Singh

N. Subash

Sunil Kumar

N Ravisankar
R.P. Mishra

D. Dutta
Poonam Kashyap
A. K. Prusty

M Shamim

MA Ansari
Raghuveer Singh
P.C. Ghasal
Jairam Choudhary
Raghavendra KJ
Vipin Kumar

D Tripathi

M Shamim

N. Subash
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Greenhouse gases (GHG-3) observation 14-17 December
and Inverse Modelling on Indian 2021
Regional Perspective

Annual group meeting of AICRP on 18-20 December
integrated farming system in hybrid mode 2021
Agro-Biodiversity Conservation and 23 December 2021
Use for Climate Resilience and Livelihood

improvement of small holder farmers

INTROMET 2021: International 23-26 December
Symposium on Tropical Meteorology — 2021
Changing Climate- Consequences and

Challenges

Recent trends in Agriculture for 23-27 December
sustainable food and nutritional 2021
Security

Framing Organic Farming policy for 27 December 2021

Tamil Nadu, Government of Tamil Nadu

Integrating the capabilities of Agricultural 31 December 2021
Scientists and their suggestionsin

Agriculture sector: Sustainable Agriculture

and Organic farming
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Virtual

ICAR-IIFSR,
Modipuram

ICAR-
VPKAS,
Almora

Virtua

Virtua

Virtual

Virtual
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MFIIT.
ICA]

N. Subash

L.R. Meena
Amit Nath

D. Dutta

PC. Jat

Chandra Bhanu
Poonam Kashyap
A.K. Prusty
Nisha Verma
P.C. Ghasal

Nisha Verma

N. Subash

L.R. Meena

N. Ravisankar

N. Ravisankar




L ecturesddivered in trainings /PG Sudents

Name of Programme Venue Title of lecture Date of Resource
(Organized by) lecture person

Virtual (MPUAT, Organic inputs

Farmers Awareness Programme
on Organic Farming

NAHEP lecture series on IFS

Customized training on IFS for
NABARD officials

Customized training on IFS for
NABARD officials

Training programme on
Integrated Farming System for
DDMs and Staff members of
NABARD, Madhya Pradesh
Regional Office (MPRO)

Customized training on IFS for
NABARD officials

Training programme on
Integrated Farming System for
DDMs and Staff members of
NABARD, Madhya Pradesh
Regional Office (MPRO)

Customized training on IFS for
NABARD officials

Customized training on IFS for
NABARD officials

Certified Farm Advisor on
Organic Farming-Batch-1

Udaipur)

Virtual
(GBPUAKT,
Pantnagar)

Virtual (ICAR-
IIFSR,
Modipuram)

Virtual (ICAR-
IIFSR,
Modipuram)

Virtual (ICAR-
IIFSR,
Modipuram)

Virtual (ICAR-
IIFSR,
Modipuram)

Virtual (ICAR-
IIFSR,
Modipuram)

Virtual (ICAR-
IIFSR,
Modipuram)

Virtual (ICAR-
IIFSR,
Modipuram)

ICAR-IIFSR,
Modipuram

\ 4

Quantitative
analysis of farming
systems: Farm

Typology

Concept and design
of prototype and
low-cost integrated
farming system

Orchard Module in
Integrated Farming
systems

Concept and design
of prototype and
low-cost integrated
farming system

Agriculture
Transformation
through integrated
farming system in
Uttar Pradesh

Integration of
poultry in Farming
Systems

Development of
bankable scheme on
Integrated Farming
Systems

Integrated fish

farming

Different Forms of
organic agriculture

22 January
2021

25 and 26
January
2021

27 January
2021

28 January
2021

28 January
2021

28 January

28 January
2021

29 January
2021

29 January
2021

2 February
2021

N. Ravisankar

A. K. Prusty

N. Ravisankar

Poonam
Kashyap

N. Ravisankar

L.R. Meena

Suresh Malik

N. Ravisankar

PeyushPunia

N. Ravisankar
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Certified Farm Advisor
Organic Farming-Batch-1

Certified Farm Advisor
Organic Farming-Batch-1

Certified Farm Advisor
Organic Farming-Batch-1

Certified Farm Advisor
Organic Farming-Batch-1

Certified Farm Advisor
Organic Farming-Batch-1

CFA on Organic Farmi
training for the first batch

Promotion of Climate Change
Adaptation and Climate
Resilient agriculture

Certified Farm Advisor on
Organic Farming-Batch-1

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

on

on

on

on

on

ng

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

Sardhana, Meerut

ICAR-IIFSR,
Modipuram

PatanjaliYogpeet
h/PBRI,
Haridwar

Virtual
(Extension
Education
Institute,
Hyderabad)

ICAR-IIFSR,
Modipuram

Identification of
green manures and
its utilization in
organic production
system

Study tour/visit to
progressive farmer
/commercial
vermicompost unit
at
Bulandsahar/Meerut

Horticulture based
farming systems for
food and nutritional
security of farmers

Visit to organic farm
at Sardhana, Meerut
(Sh. Vinod Saini,
Progressive farmer’s
field)

Integration of agro-
forestry in organic
farming and
benefits.

Visit to herbal
garden, Goshala
(biogas and different
composting units),
processing and
packaging unit at
PatanjaliYogpeeth/P
BRI, Haridwar

Role of Integrated
Farming System in
building resilient to
Climate Change

NSOP/PGS
standards (crop,
livestock,
aquaculture, bee
keeping mushroom
etc): An over view

03
February
2021

04
February
2021

07
February
2021

07
February
2021

07
February
2021

09
February
2021

10
February
2021

12
February
2021

MFIIT.
ICA]

Raghuveer
Singh

Raghuveer
Singh

Poonam
Kashyap

Raghuveer

Singh

Nirmal

Raghuveer
Singh

N. Ravisankar

N. Ravisankar

\4



Certificate course on Climate Virtual (NAHEP- Organic farming 16 N. Ravisankar
Smart Organic Farming CAAST, Concept February
MPKYV, Rahuri) 2021
Certificate course on Climate Virtual (NAHEP- Forms of organic 16 N. Ravisankar
Smart Organic Farming CAAST, MPKV, agriculture February
Rahuri) 2021
Financing sustainable Virtual (National Integrated Farming 18 N. Ravisankar
agriculture practices including Bank Staff System models for February
integrated farming system College, doubling farmers’ 2021
Lucknow) income
Skill Development Training For ICAR-IIFSR Role of biofertilizers 18 A.L. Meena
Organic Growers in organic farming February
(Theory) 2021
Financing sustainable Virtual (National = Bankable projects 19 N. Ravisankar
agriculture practices including Bank Staff on IFS for doubling February
integrated farming system College, of farmers’ income 2021
Lucknow)
Skill Development Training For ICAR-IIFSR Method of seed 22 A.L. Meena
Organic Growers treatment with February
biofertilizers 2021
(Practical)
Certified Farm Advisor on ICAR-IIFSR, Different Forms of 23 N. Ravisankar
Organic Farming-Batch-2 Modipuram organic agriculture February
2021
Certified Farm Advisor on ICAR-IIFSR, Identification of 24 Raghuveer
Organic Farming-Batch-2 Modipuram green manures and February  Singh
its utilization in 2021
organic production
system
Capacity building for KVK staff SVPUAT, Organic Farming 25 N. Ravisankar
Modipuram and Natural Farming  February
2021
Certified Farm Advisor on ICAR-IIFSR, Study tour/visit to 25 Raghuveer
Organic Farming-Batch-2 Modipuram progressive farmer February  Singh
/commercial 2021
vermicompost unit
at
Bulandsahar/Meerut
Certified Farm Advisor on ICAR-IIFSR, Different Forms of 26 N. Ravisankar
Organic Farming-Batch-2 Modipuram organic agriculture February
2021
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Certified Farm Advisor on
Organic Farming-Batch-2

Certified Farm Advisor on
Organic Farming-Batch-2

Certified Farm Advisor on
Organic Farming-Batch-2

Certified Farm Advisor
Organic Farming-Batch-2

Certified Farm Advisor
Organic Farming-Batch-2

Certified Farm Advisor on
Organic Farming-Batch-2

Certified Farm Advisor on
Organic Farming-Batch-2

AT UTAAd! Bl M g8 &
for) d8aR "€ College of

fisheries science
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ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

PatanjaliYogpeet
h/PBRI,
Haridwar

ICAR-IIFSR,
Modipuram

Virtual (JNKVV,
Jabalpur)

Different method of
composting for
organic farming

Horticulture based
farming systems for
food and nutritional
security of farmers
(Theory and
Practical
demonstration of
components)

Organic production
packages for fruits
and vegetables

Government
schemes and
policies for
development of
organic farming

Analysis of nutrient
content in various
composts and
calculation manure
requirement
(Practical)

Visit to herbal
garden, Goshala
(biogas and different
composting units),
processing and
packaging unit at
PatanjaliY ogpeeth/P
BRI, Haridwar

Nursery
management of
fruits and vegetables
in skill India
Programme

A ol R
S arell §B TqE
ENIRRIE

27
February
2021

28
February
2021

28
February
2021

01 March
2021

01 March
2021

03 March
2021

09 March
2021

10 March
2021

S RO

MFIIT.
ICA]

A.L. Meena

Poonam
Kashyap

Poonam
Kashyap

Raghavendra
KJ

A.L. Meena

Raghuveer
Singh

Poonam
Kashyap

Peyush Punia
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HRD Training

Climate change adaptation in
agriculture

Organic Farming for
Sustainable Agriculture

Kudarti Kheti Gyan Pakhwara

Organic farming training for
farmers

B.Sc (Ag.) Final year students
for the credit course AGR 452

Climate Resilient Agriculture
and Livelihood for NGOs and
FPOs

Organic farming training for
farmers

Invited lecture to UG students

NABARD Foundation day
celebrated by NBARD, Jaipur,
Rajasthan.

Webinar on “Artificial
Intelligence for Smart
Agriculture” organized by
ICAR-RCER, Patna

SVPUAT,
Modipuram,
Meerut

Virtual
(MANAGE,
Hyderabad)

Virtual
(Extension
Education
Institute,
Hyderabad)

Virtual (Kheti
Virsaat Mission,
Punjab)

Virtual (NCOF,
Ghaziabad)

Virtual
(ADAC&RI,
Trichy, TNAU)

Virtual (BIRD,
Lucknow)

Virtual (NCOF,
Ghaziabad)

Virtual (JKK
Munirajah
College of
Agricultural
Sciences, Tamil
Nadu)

Virtual

Virtual

¢

Advances in
Organic Farming
with particular

reference to nutrient

and pest
management

Organic farming and

IFS for climate
resilience

Integrated Farming
System models for

Sustainable
Agriculture

Scientific Organic
Farming Systems

Scientific Organic
Farming Systems

Organic manures
preparation

Impact of Climate
Change on Indian
Agriculture and
Livelihood

Scientific Organic
Farming Systems

Integrated Farming
Systems: Concept,

Design and

Developed models

for Sustainable

Livelihood in India

IFS models at
National level and
Rajasthan

13 March
2021

25 March
2021

3 June
2021

9 June
2021

17 June
2021

17 June
2021

22 June
2021

28 June
2021

14 July
2021

16 July
2021

22 July
2021

Chandra
Bhanu

N.
Ravisankar

N. Ravisankar

N. Ravisankar

N. Ravisankar

A.L. Meena

N. Ravisankar

N. Ravisankar

N. Ravisankar

A. K. Prusty

A. K. Prusty
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Climate Resilient Agriculture
and Livelihood for NGOs and
FPOs

Training of Extension Officials
on Upscaling of organic
farming technology and Natural
farming practices through
BPKP for Sustainable
Agriculture sponsored by
SAMETI, Kerala

Certificate Course on Organic
Certification

Webinar for SAMETI, Kerala
on Upscaling of Organic
farming technology and natural
farming practices through
Bhartiya Prakruthi Krishi
Paddhathi

Agronomic tools for
organic/natural farming systems

Knowledge Sharing for Farmers

SCSP programme of AINP-OF
centre

Agri Business Incubation
Centre Capacity building
programme

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

Virtual (BIRD,
Lucknow)

Virtual (ICAR-
IIFSR,
Modipuram)

Virtual (NAHEP,
UAS, Dharwad)

ICAR-IIFSR
(Virtual)

Virtual
(SAMETI,
Kerala)

Virtual
(Knowledge
Sharing Platform,
The Nilgiris)

Virtual (ICAR-
CTCRI,
Thiruvananthapur
am)

Virtual (ICAR-
IIFSR,
Modipuram)

Impact of Climate
Change on Indian
Agriculture and
Livelihood

Natural Farming:
Aspects and
Practices

Technological
advancement in
organic production
of crops for
Certification

Preparation and
application of
organic manures

Upscaling of
Organic Farming
Technology and
Natural Farming
Practices through
BPKP for
Sustainable

Agriculture for State

extension officials
of Kerala

Importance of
Scientific Organic
Farming Practices

Importance of

Organic farming and
support under SCSP

Entrepreneurship
options in Organic
farming

26 July
2021

27 July
2021

27 July
2021

28 July
2021

28 July
2021

31 July
2021

12 August
2021

16 August
2021

S RO

MFIIT.
ICA]

N. Ravisankar

N. Ravisankar

N.
Ravisankar

A.L. Meena

Raghuveer

Singh

N. Ravisankar

N. Ravisankar

N. Ravisankar

\'4



Agri Business Incubation
Centre Capacity building
programme

Climate Change Adaptation in
Agriculture

Lecture for Post Graduate
Students

Climate Resilient Agriculture
and Livelihood for NGOs and
FPOs

International Year of Millets
2023

International Year of Millets
2023

Scientist-Farmer's Interaction
Meet on Integrated farming
system

Scientist-Farmer's Interaction
Meet on Integrated farming
system

National Training Programme
entitled “Production and Post
Production Technologies of
Mushrooms for entrepreneurship
development under ABI
Scheme”

Virtual (ICAR-
ITFSR,
Modipuram)

Virtual
(MANAGE,
Hyderabad)

Virtual (ICAR-
IARI, New
Delhi)

Virtual
(BIRD,
Lucknow)
Sikheda,

Muzzafarnagar

Sikheda,
Muzzafarnagar

Johri, Baghpat

Johri, Baghpat

ICAR-IIFSR,
Modipuram

g

—

Decomposition:
Composting and
vermicomposting
methods in organic
farming

Integrated Farming

System to minimize
the climate induced
risk

Organic farming:
Status, Challenges
and Research
approach

Impact of Climate
Change on Indian
Agriculture and
Livelihood

Poshan Anaaj Evam
Maanav/Mabhilaa
Swasthya Hetu
Unka Mahatva

Tikau Krishi evam
gramin ajivika hetu
paudhropan ka
mahatv

Role of fruits and
vegetables on
sustainable
agricultural and
rural livelihood

Balanced food
nutrition and human
health

Nutritional and
medicinal benefits
of mushroom

17 August
2021

26 August
2021

30 August
2021

31 August
2021

17
September
2021

17
September
2021

28
September
2021

28
September
2021

05 October
2021

A.L. Meena

N.
Ravisankar

N. Ravisankar

N. Ravisankar

Nisha Verma

Poonam
Kashyap

Poonam
Kashyap

Nisha Verma

Nisha Verma
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Integrated Farming System for Virtual Crop based 11 October  N. Ravisankar
Sustainable Development (Extension Integrated farming 2021

Education systems for different

Institute, agro-climatic

Nilokheri, conditions

Haryana)
Integrated Farming Systems for Fish based farming 13 October ~ A. K. Prusty
Sustainable Development Virtual systems typology 2021
organized by EEI, Nilokheri, and farm design
Haryana.
World Food Day on Growth, Khanauda, Women 16 October  Nisha Verma
Nourish, Sustain together and Meerut Empowerment, 2021
Rural Developmentt. overall health and

drudgery reduction

3 days training programme on ICAR-IIFSR, Application of 21 October ~ Sunil Kumar
GAP Modipuram Information 2021

technologies in
modern agriculture

3 days training programme on ICAR-IIFSR, Recent advances in 21 October Poonam
GAP Modipuram horticulture based 2021 Kashyap
integrated farming
systems
Short course on Organic Virtual Organic farming: 22 October  N. Ravisankar
farming in Practice (ANGRAU, Concepts and 2021
Lam) Principles
Short course on Organic Virtual Package of Practices 26 October ~ P.C. Ghasal
farming in Practice (ANGRAU, for Cereals & Pulses 2021
Lam) under Organic

production system

Training to KVK personnel on Virtual (TNAU,  Preparation of 23 Raghavendra
IFS Coimbatore ) bankable projects on  November KJ

integrated farming 2021

system
Promotion and Development of ~ Virtual Integrated Farming 15 N. Ravisankar
Strategies for Doubling the (Extension System approach for ~ December
Income of Farmers in Education Doubling of 2021
Agriculture and Allied Sectors Institute, Farmers’ Income

Hyderabad)
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Training attended

Title of training Venue Period Name of
participants

Generic online Training in Cyber Security

Cyber  security (DIAT certified
Information Assurance participation)

Applications of Artificial Intelligence and
Cloud Computing in Agriculture

9 Regional Training Course on The New
Concept of Weeds and Their Management
(Online)

Agroforestry for environmental
sustainability and climate resilience

Management Development programme
(MDP) on Biodiversity and environmental
Laws

Online Management Development
programme on Leadership development

Enhancing Agricultural Resilience through
Index Based Flood Insurance and Postflood
Management Interventions in India jointly
organized by ICAR -ITWM, Bhubaneswar,
and IWMI, New Delhi

3 days collaborative training programme on
Extension of Horticultural technologies
organised by ICAR -IIHR, Bangalore and
MANAGE, Hyderabad

Data Analysis in Social Sciences Research

Analysis of Multi-Location Experiments

Mechanized weed managementin different
field crops

¢

Virtual

Virtual

Virtual

SEAMEOBIOTROP,
Indonesia (Virtual)

ICAR CAFRI, Jhansi

25 February
2021

28 February
- 31 May
2021

15-20 March
2021

29-31 March
2021

10-12 May

and NIAM, Hyderabad 2021

(Virtual)

ICAR-NAARM,
Hyderabad (Virtual)

ICAR-NAARM,
Hyderabad (Virtual)

Virtual

Virtual

ICAR-NAARM,
Hyderabad (Virtual)

ICAR-NAARM,
Hyderabad (Virtual)

ICAR-DWR,
Jabalpur(Virtual)

7-9 June 2021

14-25 June
2021

29-30 June
2021

27-29 July
2021

04-08 October
2021

28 October - 1
November
2021

01-03
November
2021

Vipin Choudhary

Vipin Choudhary

N. Subash

P.C. Ghasal

Nirmal

PeyushPunia

Deevendra Kumar

N. Subash
M Shamim

Poonam Kashyap

A.L. Meena
P.C. Ghasal
Raghavendra KJ

P.C. Ghasal

P.C. Ghasal
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— Annual Report 2021 W 1

Training/wor kshop/schools/meetings or ganized

Title of Training/workshop/ Venue Period Number of | Name of
schools organized participants | Organizers

Online training programme on Virtual 11-12 Nisha Verma
Custom Hiring evam khadya January
prasanskaran Kendra sthapit evams 2021

anchaalan karne hetu online
jagrookta prashikshan kaaryakram

Customized training programme on Virtual 27-29 22 N. Ravisankar
Integrated Farming System for January A.K. Prusty
NABARD officials (Sponsored by 2021 M. Shamim
BIRD, Lucknow) Raghuveer Singh
Training programme on Integrated Virtual 28 January 40 N. Ravisankar
Farming System for DDMs and Staff 2021

members of NABARD, Madhya
Pradesh Regional Office (MPRO)

Certified Farm Advisor on Organic ICAR-IIFSR, 2-16 21 N. Ravisankar
Farming (Module-II)-First Batch Modipuram February Chandra Bhanu
sponsored by MANAGE, Hyderabad 2021 M. Shamim
Raghuveer Singh
P.C. Ghasal
Jairam Choudhary
Skill Development training on ICAR-IIFSR, 18 20 L.R. Meena
Organic Growers Modipuram  February — Suresh Malik
14 March Chandra Bhanu
2021 P.C. Ghasal
A.L. Meena
Training on “Improvement in the ICAR-IIFSR, 22-26 15 Suresh Malik
working efficiency of skilled Modipuram February Sunil Kumar
supporting staff” 2021 A.L. Meena
Raghavendra KJ
Certified Farm Advisor on Organic ICAR-IIFSR, 23 25 N. Ravisankar
Farming (Module-II)-Second Batch Modipuram  February - Chandra Bhanu
sponsored by MANAGE, Hyderabad 9 March M. Shamim
2021 Raghuveer Singh
P.C. Ghasal
Jairam Choudhary
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Training on “Skill Development ICAR-IIFSR, 01-25 20 L.R. Meena
Training on Organic Grower” Modipuram. March Suresh Malik
Meerut 2021 Chandra Bhanu
P.C. Ghasal
A.L. Meena
Raghavendra KJ
Kisan Goshti and animal health Bhadurpur 12 March 30 Raghuveer Singh
awareness programme village, 2021
& Demonstration of windrow method  Meerut, Uttar
of vermicomposting Pradesh
Bharat ka Amrut Mahotsav-Mass Virtual 13,15, 17, 7873 N. Ravisankar
Awareness Campaign on Organic 18, 20, 24 A K. Prusty
Farming and 26 M. Shamim
May 2021 Raghuveer Singh
Vipin Kumar
9" RAC Meeting Virtual 24-25 June All PeyushPunia
2021 Scientists of
Institute
National Webinar on Bio- Virtual 20 July 225 Amit Nath
Decomposer: Wealth from Waste in 2021 R.P. Mishra
Farming Systems Chandra Bhanu
P.C. Ghasal
Jairam Choudhary
Training of Extension Officials on Virtual 27-29 July 36 N. Ravisankar
Upscaling of organic farming 2021 Chandra Bhanu
technology and Natural farming A.K. Prusty
practices through BPKP for Raghuveer Singh
Sustainable Agriculture sponsored by P.C. Ghasal
SAMET]I, Kerala
Bharat ka Amrut Mahotsav-Mass Virtual 2-7 August 3890 N. Ravisankar
Awareness Campaign on Organic 2021 A K. Prusty
Farming M. Shamim
Meraj A. Ansari
Raghuveer Singh
Raghavendra, KJ
Vipin Kumar
National Webinar on Integrated Virtual 12 August 105 L.R. Meena
farming system for Sustainable 2021 Amit Nath
livelihood and Nutritional Security. Devendra Kumar
Nirmal
Ragavendra KJ
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Training on Entrepreneurship Virtual 16-18 22 Amit Nath
Development through Organic August Chandra Bhanu
Farming 2021 P.C. Ghasal
Sunil Kumar
A.L. Meena
Divisional IRC of Project ICAR-IIFSR, 13 6 N. Ravisankar
Coordination Unit Modipuram  September A K. Prusty
2021 M. Shamim
Meraj A. Ansari
Raghuveer Singh
Raghavendra, KJ
International Webinar Conference on ~ ICAR-IIFSR, 29 418 PeyushPunia
“Alternate cropping systems for Modipuram.  September L.R. Meena
climate change and resource Meerut - 01 N. Subash
conservation” October Nirmal
2021 A.L. Meena
Lalit Kumar
P.C. Ghasal
Raghavendra KJ
National Training Programme Virtual 05-06 60 Amit Nath
entitled “Production and October Chandra Bhanu
Postproduction Technologies of 2021 Nisha Verma

Mushrooms for entrepreneurship
development under ABI Scheme”

Interface meeting on “Quality ICAR-IIFSR, 11 October 120 N. Ravisankar
production of micro-nutrients and Modipuram 2021 A K. Prusty
organic fertilizers through

incorporation of modern techniques

vis-a-vis challenges of current

agricultural environment™ jointly by

ICAR-IIFSR & Department of

Agriculture, Meerut

Good Agricultural Practices (GAP) ICAR-IIFSR, 21-23 05 A. K. Prusty
for dissemination of Improved IFS Modipuram October, Poonam Kashyap
technologies under Farmer First 2021 P.C. Jat
M. Shamim
Nisha Verma

Sunil Kumar

Crop diversification and Bhadurpur 26 October 120 Raghuveer Singh
remunerative cropping systems village, 2021
involving oilseeds (Mustard) Meerut, Uttar
Pradesh
Technical session on “Success stories Virtual 31 October 250 M. Shamim
on implementation of organic 2021

farming technologies”
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XVI Annual Group Meeting of All Hybrid mode 3-4 40 N. Ravisankar
India Network Programme on (Modipuram)  December A K. Prusty
Organic Farming 2021 M. Shamim
MerajAlam Ansari
Raghuveer Singh
Raghavendra, KJ
Annual Group Meeting of AICRP on ~ Hybrid mode 18-20 94 N. Ravisankar
Integrated Farming Systems (Modipuram)  December A K. Prusty
2021 M. Shamim
MerajAlam Ansari
Raghuveer Singh
Raghavendra, KJ
Webinar on Composting and ICAR- Head 18 150 L.R. Meena
vermicomposting quarters ,New  December
Delhi 2021
Total 13927
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FARY

Radio/Televisonstalk / social media

Topic Broadcasted/ Date Name of
telecasted in speaker

Tauktae cyclone ne UP men di dastak. News 18 19 May 2021 M Shamim

(https://youtu.be/h4ANnQjdapjs)

Benefits and uses of vermicompost in DD-Kisan 01 July 2021 Raghuveer Singh

agriculture
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Other programmes or ganized

Name/ of events

International Women’s day

Field day on Integrated farming
system for food security and
livelihood

World Water Day on under
ground water management for
irrigation in crops

fava wia1 feaq

Kisan Gosthi on animal health
and crop management for
higher production in farming
system.

Kisan Gosthi on animal health
and crop management for
higher production in farming
system.

Kisan Gosthi on Integration of
poultry in farming systems

One-day Entrepreneurship

Development Program (EDP) on

“Value addition in Organic
Jaggery Production”

Sathedi, Meerut

Bhalwa, Ramnagar
and Ladpur, block-
Khatauli,
Muzarffarnagar

Paldi, block-
Khatauli, district
Muzaffarnagar
Kishorpur, Meerut

Dhanju, Meerut

Iklota, Meerut

Haridwar

Luni Khera Nagla,
Muzaffarnagar

¢

Duration
and date

8 march 2021

22 March
2021

23 March
2021

23 March
2021

26 March
2021

27 March
2021

27 March
2021

16 April
2021

No. of
participants

350

240

211

100

150

150

250

10

Name of
Organizers

PeyushPunia
Lalit Kumar
Suresh Malik
Nirmal
Raghavendra KJ

L.R. Meena

L.R. Meena

N. Subash
D.K. Singh

PeyushPunia
L.R. Meena
Suresh Malik
Lalit Kumar
Poonam Kashyap

PeyushPunia
Suresh Malik
Lalit Kumar
Poonam Kashyap

R.P. Mishra

D. Dutta

Chandra Bhanu
A.L. Meena

P.C. Ghasal
Jairam Choudhary

Amit Nath
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Regional awareness programme
on balanced nutrient
management

Van Mahatsav

Scientist and farmer interaction
on animal nutrition and health
management aspects during
rainy season under Azadi Ka
Amrit Mahotsav

Plantation program and Kisan
Gosthi under “Azadi Ka Amrit
Mahotsav” and Mass awareness
for Agri-entrepreneurship (ABI)

Kisan Ghosti on the eve of 75
years Azadi Ka Amrit Mahotsav

Kisan Gosthi and input
distribution in SCSP

Scientist and farmer interaction
on animal nutrition and health
management aspects during
rainy season under Azadi Ka
Amrit Mahotsav

Hindi Pakhwara

Mass Awareness Program for
entrepreneurship development
and creation of Shelf Help
Group (SHG) during the
programme

of PoshanVatika Maha Abhiyan
& Tree Plantation campagn
under International Year of
Nutri-Cereals 2023
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West U.P (Virtual)

Siwaya Farm,
ICAR-IIFSR,
Modipuram

Khanoda, Meerut

Johdi, Baghpat

Bhaingi-Bhangela,
Muzaffarnagar

Paldi,
Muzaffarnagar

Kasiara and
Rasoolpur,
Muzaffarnagar

ICAR-TIFSR,
Modipuram

Jansath,
Muzaffarnagar

18 June 2021

17 July 2021

03 August
2021

24 August
2021

26 August
2021

4 September
2021

10
September
2021

14-28
September
2021

17
September
2021

250

IIFSR staff

100

40

250

50

125

All the Staff
of IIFSR,
Modipuram

349
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Peyush Punia
Chandra Bhanu

Peyush Punia
L.R. Meena
Suresh Malik
Lalit Kumar

Peyush Punia
Lalit Kumar
Suresh Malik
Poonam Kashyap
Sunil Kumar

Amit Nath
R.P. Mishra
Chandra Bhanu

P. C. Jat

Poonam Kashyap
A. K. Prusty

M. Shamim

L.R. Meena
Devendra Kumar
P.P. Singh
Nirmal

Lalit Kumar
Suresh Malik

Sunil Kumar

Peyush Punia
Amit Nath

R.P. Mishra

P.C. Jat

D. Dutta
Chandra Bhanu
Poonam Kashyap
A K. Prusty

A.L. Meena

P.C. Ghasal
Jairam Choudhary
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Kisan Ghosti & Chicks
distribution on 75 years Azadi
Ka Amrit Mahotsav

Scientist-Farmer's Interaction
Meet on Integrated farming
system

Mahatama Gandhi Birth
Anniversary

Kisan Gosthi on rabi preparation
and seed and other input
distribution under Azadi Ka
Amrit Mahotsav

Kisan Gosthi and input
distribution in SCSP

Kisan Gosthi on Food and
Nutritional security through
Integrated farming system

Kisan Gosthi on rabi preparation
and seed and other input
distribution under Azadi Ka
Amrit Mahotsav

Interface meeting on Quality
production of micro-nutrients
and organic fertilizers through
incorporation of modern
techniques vis-a-vis challenges
of current agricultural
environment

Sathedi,
Muzaffarnagar

Johadi Village,
Baghpat

ICAR-IIFSR,
Modipuram

Khanoda and
Dhanju, Meerut

Rasoolpur
and Ramnagar,
Muzaffarnagar

Paldi, Ramnagar,
Bhalwa and
Ladpur), Khatauli
block of
Muzaffarnagar

Kasiara and
Rasoolpur,
Muzaffarnagar

ICAR-IIFSR,
Modipuram

\ 4
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18
September
2021

28
September
2021

02 October
2021

05 October
2021

06 October
2021

06 October
2021

07 October
2021

11 October
2021

150

350

All the Staff
of [IFSR,
Modipuram

130

50

104

125

210

P.C. Jat
Poonam Kashyap
A K. Prusty

A.S. Panwar

R.P. Mishra

P.C. Jat

Chandra Bhanu
Poonam Kashyap
Sunil Kumar
Nisha Verma

A.L. Meena

P.C. Ghasal
Jairam Choudhary

Suresh Malik
Chandra Bhanu
Poonam Kashyap

Sunil Kumar

Lalit Kumar
Suresh Malik

Nirmal

L.R. Meena
Deevendra Kumar
Nirmal

Lalit Kumar
Suresh Malik

P.C. Jat
Poonam Kashyap
P.C. Ghasal
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National Swachhta Campaign on
Waste to Wealth

Mabhila Kisan Diwas and mass
awareness for SHG creation and
entrepreneurship development in
the women farmer

World Food Day on Growth,
Nourish, Sustain together and
Rural Developmentt.

Training for Farmers on Good
Agricultural Practices (GAP) for
dissemination of Improved IFS
technologies under Farmer First

Vigilance Awareness Week

Vigilance awareness week on
theme of Independent India
@?75: Self reliance with integrity

Kisan Gosthi and Input
distribution under SCSP
programme

Institute Annual Day

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

Hastinapur, 12 October
Meerut 2021
Angadpur, Baraut, 15 October
Bagpat 2021
Khanoda, Meerut 16 October

2021
ICAR-IIFSR, 21-23
Modipuram October 2021
ICAR-IIFSR, 26 October
Modipuram 2021
Primary School, 30 October
Budgana, 2021
Muzaffarnagar

Iklota, Dhanju and 12 November

Khanuda, Meerut 2021

ICAR-IIFSR, 27

Modipuram November,
2021

200

250

101

30

70

1000

125

All the Staff
of IIFSR,
Modipuram.
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L.R. Meena
D.K. Singh
N. Subash

Amit Nath

R.P. Mishra

P.C. Jat

Poonam Kashyap
Nisha Verma

Peyush Punia
L.R. Meena
Lalit Kumar
Suresh Malik
Devendra Kumar
Sunil Kumar
Nisha Verma

M. Shamim
A.K. Prusty

Peyush Punia
Sunil Kumar

Peyush Punia
Suresh Malik
Lalit Kumar
A.L. Meena
Jairam
Choudhary
Sunil Kumar
Nirmal

Vipin Kumar

Lalit Kumar
Suresh Malik

Suresh Malik
Chandra Bhanu
A K. Prusty
Poonam Kashyap
M. Shamim
Nirmal

R.B. Tewari
Anju Verma

@



International Soil Day

Demonstration of IFS
technologies including value
added products developed under
ABI Scheme and Farmer FIRST
Scheme by Devanjali Mahilaa
Svayam Sahaytaa Samuh

Web casting of Hon. PM Speech
on Natural Farming

Farmers-Scientists interaction
meet on Natural Farming

Sawchchata Pakhwara

Kisan Samman Divas and
motivation meeting with women
farmers for the formation of
SHG

e feaw R waeodr 1A=
ST ddT BII$hT Ug

ERsIBRILS)

Swachch Bharat Abhiyan

Swachta hi Sewa programme
2021

Ghasauli, Meerut

CCS University,
Meerut

Sikheda,
Muzaffarnagar

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

Dalupuri, Mithiberi
and Chamariya
Haridwar

Kishorpur, Meerut

Uldepur, Meerut

Pallavpuram Phase
—II Colony,
Modipuram

Total

\ 4

05
December,
2021

500

Mass Level
Programme

15 December
2021

16 500
December,
2021

16 50
December,
2021

16-31
December,
2021

23
December,
2021

60

23
December,
2021

60

24 December
2021

115

29 December
2021

50

6855

D. Dutta
A.L. Meena
P.C. Ghasal

Amit Nath
R.P. Mishra
Nisha Verma

R.P. Mishra

P.C. Jat

D. Dutta

Chandra Bhanu
A.L. Meena

P.C. Ghasal
Jairam Choudhary

L.R. Meena
D.K. Singh
N. Subash

L.R. Meena
P.C. Ghasal

A.S. Panwar
Amit Nath
R.P. Mishra
A.L. Meena

L.R. Meena
D.K. Singh

N. Subash
Devendra Kumar
Nirmal

Suresh Malik
Lalit Kumar
Devendra Kumar
Brijesh Sharma

L.R. Meena
Sunil Kumar
Nisha Verma
Raghuveer Singh
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Awar ds/Honour /Recognitions

Awards

Name of Award

International Potash Institute-Fertilizer Association of India (IPI-FAI)
award 2021 for promoting balanced and Integrated Fertilizer Use with
emphasis on Potassium from Fertilizer Association of India

1°' Prize Award for ICAR-IIFSR Stall during Technical Session Symposium
XI: Perspective in Organic Agriculture during Fifth International Agronomy
Congress organized at PJTSAU, Hyderabad during 23-27 November, 2021.

Young Agronomist Award-2020 by Agricultural Technology Development
Society (ATDS), Ghaziabad, Uttar Pradesh, India

2nd prize of best oral presentation during 4th International Conference on
Global Approaches in Natural Resource management for Climate Smart
Agriculture (GNRSA-2020) during Pandemic Era of Covid-19 held during
26-28 February 2021

Editorial excellence award 2021 from Agricultural Science Digest,
Agricultural Communication Centre (ARCC) Karnal, Haryana

Certificate of Appreciation “Two weeks professional Development
programme on recent trends in Agricultural for sustainable food and
nutritional security organized by Integral Institute of Agricultural Science
and Technology (IIAST) Integral University Lucknow held from
23.112021to 7.12.2021

SRDA Gold Medal Award in recognition of outstanding contribution in field
of Aquaculture during GMST 2020 held during 12-13 September 2021

First prize in poster presentation session in Hindi Pakhwara at ICAR-IIFSR,
Modipuram on 27 September, 2021

First Prize for Oral paper presentation in 4" Global Meet on Science and
Technology for Staying Healthy & Feeding Ever-growing Population World
-Wide organized by Hi-Tech Horticultural Society, Meerut during 12-13
September, 2021

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

Received by

A.S. Panwar

N. Ravisankar
M. Shamim
Raghuveer Singh
A K. Prusty

M. A. Ansari

ICAR-IIFSR

P.C. Ghasal

P.C. Ghasal

L.R. Meena

L.R. Meena

A K. Prusty

P.C. Ghasal

N. Ravisankar
D.Dutta

Suresh Malik
Amit Nath

A K Prusty
Poonam Kashyap
M. Shamim
Sunil Kumar

A S Panwar

M. Shamim
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Third best poster presentation award during vaigyanik Hindi Karyashala M. Shamim
(shodhpatra poster prastutikaran) organized on 27.09.2021 during Hindi
Pakhwada Karyakram during 14-28 September, 2021

Dr. P. S. Deshmukh Young Agronomist Award-2020: for significant M. A. Ansari
research contribution in the field of Agronomy by Indian Society of
Agronomy, New Delhi.

SRDA Gold Medal Award in recognition of outstanding contribution in field Poonam Kashyap
of Horticulture during GMST 2020 held during 12-13 September 2021

Young Achiever Award for outstanding contribution in field of science, Sunil Kumar
Technology & Social Development on the auspicious occasion of

International Conference on Research Initiatives for Agriculture,
Biotechnology and Allied Sciences (ICRIABAS-2021) on 24 and 25 April

2021. Organized by New Age Mobilization Society, New Delhi. [IMT

University, Meerut, UP.

Best Article Award for Article ID 10086 entitled Gender Discrimination in ~ Udita

Labour Markets in India. Agriculture & Food: e-NewletterVolume 03 issue Sunil Kumar

01. ISSN: 2581- 8317. A.L. Meena
Poonam Kashyap
P. Punia
A.S. Panwar

Young Researcher Award 2020 from Institute of Scholars, Bengaluru Nisha Verma

Recognitions

Name of recognition Name of Scientist

Convener of Symposium on Integrated Farming Systems for Sustainable N. Ravisankar
peasant Economy during the V International Agronomy Congress on Agri-

innovations to combat food and nutrition challenges held during 23-27

November 2021

Co-chairman during technical session review of tribal sub-plan (STC) L.R. Meena
activities in Annual group meeting of AICRP on integrated farming system
in hybrid mode held from 18-20 December, 2021

Member of Publication committee for the V International Agronomy N. Ravisankar
Congress on Agri-innovations to combat food and nutrition challenges held
during 23-27 November 2021

Nominated as Member of Institute Management Committee (IMC) for N. Ravisankar
ICAR-Research Complex for Eastern Region, Patna, ICAR-Indian Institute

of Soil Science, Bhopal, ICAR-Central Arid Zone Research Institute,

Jodhpur and ICAR-NRC on Orchids, Gangtok
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Served as Member of Individual Technical Expert Group (ITEG) of N. Ravisankar
Department of Biotechnology for the thematic area “Scientific research on
prime-products from indigenous cows for agricultural applications

Acted as reviewer for Legume Research Journal L.R. Meena

Serving as Member of Committee constituted for preparing the course N. Ravisankar
curriculum on Natural Farming at Under and Post Graduate level

Editor of NAAS rated Journal (Indian Journal of Agronomy) N. Ravisankar

Compiled proceedings of 4™ Global Meet on Science and Technology A.K. Prusty
(International Web Conference) held during 12-13 September, 2021 and
organized by Hi-Tech Horticultural Society and Prerna Foundation, Meerut

Consultancy visit to Odisha Govt for DPR preparation of Model Agri- N. Ravisankar,
tourism farms in 4 locations A. K. Prusty,
M. A. Ansari,
Raghavendra. K. J.

Acted as reviewer of International Journal of Agriculture Innovations and M. Shamim
Research

Evaluated Ph.D. thesis on “Evaluation of CROPSYST Model for rainfed M. Shamim
groundnut under middle Gujarat Agroclimatic zone submitted to Anand
Agricultural University, Anand (Gujarat)

Acted as reviewer of Indian Journal of Agronomy P.C. Ghasal
Acted as reviewer of Indian Journal of Agricultural Research L.R. Meena
Acted as Reviewer of Indian Journal of Agricultural Sciences P.C. Ghasal

A.L. Meena

Acted as Panelist in webinar on Debating Sustainability futures: small farms N. Subash
in US, India, and Ghanaon 21 October, 2021 at M.S. Chadha Center for

Global India (CGI), Princeton Institute for International and Regional

Studies (PIIRS), Princeton University

Acted as Panelist in stakeholders consultation on climate change and its N. Subash
effect on food security and nutrition organized by UN World Food
Programme (WFP) India and ICRISAT during 14-15" December, 2021

(Virtual Mode)

Chaired the Technical session XI: Role of Agromet advisories to boost the N. Subash
livelihood security of rural masses in Virtual National Conference on
“Strategic Reorientation for Climate Smart Agriculture (V-AGMET 2021)”
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during March 17-19, 2021 held at Punjab Agricultural University, Ludhiana,
Punjab

Acted as member of National Organizing Committee of Virtual National
Conference on Strategic Reorientation for Climate Smart Agriculture (V-
AGMET-2021) held during 17-19" March, 2021, held at Punjab
Agricultural University, Ludhiana, Punjab

Co-organizing Secretary of Global Approaches in Natural Resources
Management for climate smart agriculture (GNRSA-2020) during pandemic
Era of COVID-19, held at conference hall, Shobhit Deemed University,
Modipuram, Meerut, UP, India during 26 -28 February, 2021

Acted as an Editor of Annals of horticulture and Progressive Agriculture
published by Hi-Tech Horticultural Society, U.P.

Reviewer of Journal of Food Measurement and Characterization an
International Journal by Springer Nature

Member of Global Forum on Food Security and Nutrition, FAO, United
Nations

Member, Editorial Board, for the Hindi Magazine Pragati sheel Kheti. ISSN
No: 2583-2204.

Associate Editor in the magazine Agri Journal World, New Delhi.

Reviewer for the International Journal of Basic and Applied Sciences,
Bengaluru (Karnataka)

@ | CAR-Indian Institute of Farmi

N. Subash

Sunil Kumar

Poonam Kashyap

Nisha Verma

Nisha Verma

Nisha Verma

Nisha Verma

Nisha Verma
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10.

11.

12.

13.
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Programmes under Azadi ka Amrit Mahotsav

Name of event

Protection from COVID-19
dreaded virus

National Webinar on Bio-
Decomposer

Azadi ka Amrit Mahotsav, Mass
Awareness Campaign on Organic
Farming by virtual mode

National Webinar on‘Integrated
farming system for sustainable
livelihood and nutrition security
by Zoom link

Inter-Institutional Sports and
Cultural Programmes, National
Webinar and National Anthem
programme

foraml & fou 9em e g

Food and nutritional security
through Integrated farming
system

Scientist- Farmer interaction
meeting on animal nutrition and
health management

Poshan Vatika Mahabhiyan evam
Vriksha ropan Programme

“Yog evam pranayam-swasth
shareer ka Adhar” under Fit India
Run 2.0

B Tgars &1 IS

Special Swachhta campaign and
food & nutritional security
through IFS model of Agriculture

Interface meeting beyween
Scientists and Deptt of agriculture

Period/Date

12-17 July 2021

19-24 July 2021

2 -7 August
2021
12 August 2021
10 - 15 August
2021
26 August 2021

04 September
2021

10 September
2021

17 September
2021

25 September
2021

14-28 September

2021
06 October 2021

11 October 2021

Place where
events
conducted

IIFSR Campus

IIFSR Campus

IIFSR Campus

IIFSR Campus

IIFSR Campus

Bhangi-
Bhangella,
Distt-MZN
Paldi, Distt-
MZN

Kasiara-
Rasoolpur,
Distt-MZN

IIFSR Campus

IIFSR Campus

IIFSR Campus

Rasoolpur-
Kailora, Distt-
MZN

IIFSR Campus

45

110

1776

154

1005

90

85

125

349

50

65

185

98

No. of
participants




15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Special National Swachhta

Campaign

Mahila Kisan Gosthi at Angadpur
village, Distt-Baghpat

World Food Day Celebration in
regard to Safe and nutritious food
now for a healthy tomorrow

Kisan Gosthi On Vigilance
Awareness Week

Organizing a motivation meeting
with the women farmers of
Dalupuri village

Scientific and farmer interaction
meeting on Rabi crop sowing and
wheat seed distribution in Dhanju
and Khanauda village, Distt-
Meerut.

Scientific and farmer interaction
meeting on Rabi crop sowing and
wheat seed distribution in Kasiara
and Rasoolpur village, Distt-
Muzaffarnagar

XII Annual Group Meeting (All
India Network Programme on
Organic Farming

Celebration of Swachhata
Pakhwada under AKAM

Celebration of Swachhata
Pakhwada under AKAM

Celebration of Kisan Divas
amidst Swachhata Pakhwada
under AKAM

Total

12 October 2021

15 October 2021

16 October 2021

26 October- 01
November 2021

01 November
2021

12 November
2021

20 November
2021

3-4 December
2021

21 December
2021

24 December
2021

16-31 December
2021

Hastnapur,
Distt-Meerut
Angadpur,
Disstt-Baghpat
Khanaudda,
Distt-Meerut

IFSR Campus

Dalupuri, Distt-
Haridwar

Dhanju &
Khanaudda,
Distt-Meerut

Kasiara &
Rasoolpur,
Distt-MZN

IFSR Campus

IIFSR, Research
Farm

Uldepur, Distt-
Meerut

Rasoolpur-
Kaillora, Distt-
Meerut

101

1050

28

120

125

65

20

110

306

6669

| CAR-Indian I nstitute of Farming Systems Research, Modipuram



. g vy () —

FARY

/o

W
= L

: &
Various events organized under Bharat Ki Azadi kaAmrit Mahostav
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Dr. Trilochan Mahapatra, Secretary, DARE and DG, ICAR, Dr. A.K. Singh, DDG (Horticulture)

and Dr. B.N. Tripathi, DDG (Animal Science)
laid foundation stone of Organic Farming L aboratory on 09 March 2021

: /i
Dr. SK. Chaudhari, DDG (NRM), ICAR, New Delhi Inaugurated Gas Chromatography
Laboratory on 09 March 2021

@ | CAR-Indian I nstitute of Farming Systems Research, Modipuram
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Swachhta Programme/Activities

12 October 2021

16 December 2021

17 December 2021

18 December 2021

19 December 2021

20 December 2021

21 December 2021

22 December 2021

23 December 2021

24 December 2021

25 December 2021

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

National Cleanliness Programme
and residue recycling

Inaugural function and pledge of
“Swachhta Pakhwara”

Disposing of old records &
cleanliness in the main building

Cleanliness and sanitation drive in
residential colonies, common
market places, collection
biodegradable and non-
biodegradable waste materials.

Cleanliness and sanitation drive in
main campus (IIFSR)

Stock taking of waste management
& other activities including
utilization of organic
wastes/generation of wealth from
waste.

Campaign on cleaning of sewerage
& water nala, awareness on
recycling of waste water in
agriculture and weeding out of
Parthenium around roads

Workshop on “Swachhta hi
Manav Sewa”

Celebration of Kisan Diwas

Create awareness about sanitation
among farmers, woman and village
youth in villages

Cleaning drive at tourist sports/
places

Hasthinapur

ICAR-ITFSR

Stores, workshop,

godowns of the Institute

Residential quarters of
Institute, Modipuram

Main campus and farm
roads of I[FS Model

Siwaya farm of IIFSR

Siwaya farm of [IFSR

Main ICAR-IIFSR

Rasulpur Killara

(Muzaffarnagar),

Haridwar ,

Uldepur

Sardhana

All staff

15

20

25

25

20

105

406

115

75




26 December 2021

27 December 2021

28 December 2021

29 December 2021

30 December 2021

31 December 2021

Fostering healthy

Dedeuwa village

competition/drawing competition

for school student

Cleaning of Farm roads and office =~ ICAR-IIFSR

premises

Compagain on importance of Pallavpuram Phase-II
organic kitchen gardening in

residential colonies

Create awareness among farmers Pavarsa, Meerut
about farm base waste disposal for

preparing of compost.

Invitation of VIP/VVIP in the ICAR-IIFSR

Swachhta program

Organization of press conference ICAR-ITFSR
for highlighting the activities of

Swachh Bharat Pakhwada by

involving all stake holders

including farmers/VIPs/press and

electronic media.

Total

65

28

35

50

All staff

15

1199
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JSIf 0T, Th-Th! BRI TG BRI H HRIRd
a1 @fcral 7 2= & &1 faff=1 uggell R SFaR)

RS & ISYHIYT AN §RT R arfies HrimhH
@ et @ wifa Bg fer famel fear Smar 2
I H 31 URATSTRI &I 9T 39 IR T gof
HOTTAT & A1 B fBar o 2 | 98 dee afia
U F MAIRTT @ T, Rrget goie o B )

ARI—1 d8HT &1 AT Ta fofa (asf 2021)

TR B qT U R o 7 gfg urg | e &
JU— 310 <% HRIT H ISTHTET BT FHF oI
o, S e 99eR g y—93 & ol &l
Jeeld HEd YUl IRl T & | &b il | 2=l ereai
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T AU A= TRl @ STFSRT ) I ®, s

IR H BRI deil=1dh Ud UemafHe Afdadl &

Rt 9T 4 9fy &1 v |

1 AMS P Tl B PN TRl DI SRISAT TIR B 17 /03 / 2021
P ol |

2 AARIG fawl BRI 25,/03 /2021

3 yaafera W fewfrr &) & forew & forw wicarza 19 /05 /2021
PR HY MU |

4 IS R wriemen 22 /05 /2021

5 BHR! fdar faf 30 /06/ 2021

6 RS gwars # mfd by S a1l BRishH Tq gfcrnfardmei 28 /08 /2021
DI /RGN UG REBR AR H7 7077 |

7 IS R Sriemen 25 /09 / 2021

8 ST faas 14 /09 / 2021

9 Rl TgarS BT AT 15—28 /11 / 2021

10 BHE! foar fafraa 27 /10 /2021

11 IS R wriemen 30 /11 / 2021

12 Y& UR oTIY ST dTed T8 dls WR faaror fgamd) fores 16 /12 / 2021
zqg Mol form |

H{ a1 §, 9ERfa g, S g, e g |

9 IS B A "geb g, Sa—od @1 § arofl g ||
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Institute funded projects

Project title Duration | Principal Co-PIs
Investigator

Integrated Farming Systems

Exploratory study on establishment of ornamental
and biofloc fisheries modules for farm livelihood
improvement

Development of Sustainable IFS Model for Western
Plain Zone of Uttar Pradesh

Sustainable livelihood generation through IFS
involving uneconomic cattle

Development of regenerative agroforestry based IFS
model for sustainable production and livelihood

Sustainable livelihood improvement of SC farmers
through IFS Approach (SCSP)

Development of protocol for value added products
from organic sugarcane

Evaluation and Identification of Farm Implements
under Different Farming Systems

Development of an intelligent model for predicting
mango yields using Artificial neural networks

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

Dec. 2020-
March
2022

June 2017-
June 2022

June 2019-
Oct. 2024

July 2020-
June 2025

June 2020
— May
2023

Oct. 2018-
Sept. 2021

Oct. 2018
— Sept.
2024

Aug. 2020
— Dec.
2024

Peyush Punia

L.R. Meena

Suresh Malik

Nirmal

Lalit Kumar

Amit Nath

V.P.
Chaudhary

Vipin Kumar
Chaudhary

A K. Prusty
Sunil Kumar
Jairam Choudhary

Suresh Malik
Amit Nath
Devendra Kumar
Chandra Bhanu
Peyush Punia
A.L. Meena
Raghvendra K.J.

Raghuveer Singh
Lalit Kumar

S.K. Dhoop Singh
A.S. Sirohi

H.L. Singh

L.R. Meena

Suresh Malik
Peyush Punia
P.C. Jat

Poonam Kashyap
Nisha Verma

R.P. Mishra
Devendra Kumar

Nisha Verma
P.P. Singh
L.R. Meena




Development of fruit crop based integrated farming
system for western plain zone of U.P

July 2020
— June
2025

P.P. Singh

Cropping System and Resource Management

Measurement and Estimation of Greenhouse Gases
(GHG) emission and carbon footprint in sustainable
Integrated Farming System (IFS) models of Western
Plain Zone of Uttar Pradesh

Status of Organic Agriculture in Jammu division of
Western Himalayan Regions

On-farm Participatory Research in Farming Systems
Perspective under Schedule Caste Sub-plan (SCSP)
in Laldhang cluster under Bahadrabad block, District
Haridwar (Uttarakhand)

Effect of rice straw retention, incorporation and
residue decomposition on productivity, profitability,
soil health and environment under rice-wheat
systems

2019-2021

Aug.
2018-Aug.
2023

July 2020
— Aug.
2023

April 2021
— May
2025

N. Subash

Sunil Kumar

A.L. Meena

A.L. Meena

Organic Agricultural Systems

Nutrient management in different cropping systems
under organic production systems

Development of pest and disease management
package for organic farming

Development and validation of microbial consortia
for crop residue recycling

Crop Improvement for organic production system

4

Oct. 2018-
Dec. 2023

May 2018
— June
2022

Jan. 2019
— Dec.
2023

Oct. 2018-
April 2022

P.C. Ghasal

Chandra
Bhanu

Jairam
Choudhary

Devendra
Kumar

L.R. Meena
Suresh Malik
Amit Nath

A.L. Meena
Raghavendra K.J.

Debashis Dutta
Suresh Malik

L.K. Meena
Chethan Kumar G.
A.L. Meena

R.P. Mishra
Debashis Dutta
Chandra Bhanu
P.C. Ghasal
Jairam Choudhary

L.R. Meena

N. Subash

Lalit Kumar

P.C. Jat

Jairam Choudhary

Amit Kumar
Chandra Bhanu
Jairam Choudhary
A.L. Meena

Lalit Kumar
Chathan Kumar G.

A.L. Meena
Jairam Choudhary

Debashis Dutta

L.R. Meena
Raghavendra K.J.
K.H. Singh
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Technology Transfer and Assessment

On-farm evaluation of farming system modules for Jan. 2018-
profitability and livelihood improvement of different March
farmers categories of Western Plain Zone of Uttar 2022
Pradesh and Uttarakhand

Characterization of Existing Farming Systems of 2018-2023
Uttarakhand

Refinement of Vegetable Based Farming System Jan. 2018-
Models for Food and Nutritional Security of Farmers  Jan. 2022

of Western Uttar Pradesh

Project Coordination Unit

Development of Integrated Organic Farming System  Nov. 2016

(IOFS) models for different regions of India - March
2023
Influence of pesticides application in IFS model on Nov.
fisheries module and measurement of GHGs 2019-Nov.
emission from aquaculture ponds 2022
Updating of Cropping System Atlas of India and Oct. 2019 -
Preparation of futuristic crop plan for 2030, 2040 Dec. 2023
and 2050
Identification of climate resilient production system  Nov. 2016
for different ecology (Institute-AI-NPOF linked) — Nov.
2022
Weather based on-farm technological interventions June 2018
in farming systems perspective for improving - May
livelihood of farm households 2021

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

P.C. Jat

Nisha Verma

Poonam
Kashyap

N. Ravisankar

A K. Prusty

Raghuveer
Singh

M. Shamim

M. Shamim

S RO
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Peyush Punia
Poonam Kashyap
Sunil Kumar

V.P. Chaudhary
Amit Nath
Vipin Choudhary

A K. Prusty

Sunil Kumar

Lalit Kumar
Jairam Choudhary
Debashis Dutta

Meraj Alam Ansari
P.C. Jat

Suresh Malik
Poonam Kashyap
Lalit Kumar
Chandra Bhanu

& CC-PI from
AINP-OF centres

Peyush Punia
Debashis Dutta &
CC-PIs from
AICRP-IFS centres

N. Subash

N. Ravisankar
V. Ramamurthy
C.A. Rama Rao
B.M.K. Raju

CC-PIs from AINP-
OF centres

Poonam Kashyap
Sunil Kumar

\4
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Improvement of existing farming systems of May 2020- Raghuveer M. Shamim
underprivileged households through SCSP April 2023 Singh A.K. Prusty
N. Ravisankar
M.A. Ansari
Raghavendra K.J.
Estimation and valuation of ecosystem services from April M.A. Ansari ~ N. Ravisankar
organic and natural farming systems in different 2021- M. Shamim
Agro-ecology March Jairam Choudhary
2026 Raghavendra K.J. &
CC-PIs from AINP-
OF centres
Scaling and Impact Assessment of Integrated Sept 2021- Raghavendra  A.K. Prusty
Farming System for Livelihood of Farmers Aug2024 KJ. M. A. Ansari
Nirmal
Peyush Punia
Rajendran
Jacob
Alibaba
Assessing the role and contribution of Integrated Nov. 2021 M. Shamim N. Ravisankar
Farming Systems for addressing one health at — Oct.2026 M.A. Ansari
household and landscape level A K. Prusty
Peyush Punia

Externally funded project

Project title Duration | Principal Co-PIs Source of Budget
Investigator fund

ICAR funded

Ensuring Food and Nov.2026 A.S.Panwar  A.K. Prusty ICAR- 19.20
Nutritional Security through — March Poonam ATARI, Lakh/year
Integrated Farming Systems 2022 (First Kashyap Kanpur (2021-22)
in Western Plain Zone of phase M. Shamim
Uttar Pradesh” (Farmer completed) Nisha Verma
FIRST) Sunil Kumar

P.C. Jat

Devendra

Kumar
All India Network April N. M. Shamim NRM 251.42
Programme on Organic 2017- Ravisankar Raghuveer Division, Lakh/year
Farming (National) March Singh ICAR (2021-22)

2026 M.A. Ansari
Raghavendra
K.J.
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Sustainable resource
management for climate
smart [FS under AICRP on
Integrated Farming Systems

All India- Network
Programme on Organic
Farming, Modipuram Centre

Developing Precision
nutrient management
protocols for rice-wheat and
rice-maize systems in Indo-
Gangetic plains (NASF)

On-farm Participatory
Research in Farming
Systems Perspective under
Tribal Sub Plan in Haridwar
(TSP)

AICRP on Integrated
Farming Systems (On-
station National)

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

NAIF funded ABI Centre,
ICAR-IIFSR, Modipuram,
Meerut

| CAR-Indian I nstitute of Farming Systems Research, Modipuram

April

2017-
March
2026

2004-2026

March
2020 —
Feb. 2023

May 2018-
March
2022

2021-2026

2021-2026

March

2020- Sept.

2022

N.

Ravisankar

R.P. Mishra

R.P. Mishra

Chandra
Bhanu

A K. Prusty

Raghuveer
Singh

Amit Nath

P.C. Ghasal
Debashis Dutta
Suresh Malik
Amit Nath

A K. Prusty
Poonam
Kashyap

M. Shamim
Chandra Bhanu

Debashis Dutta
Chandra Bhanu
P.C. Ghasal
Jairam
Choudhary

R.P. Mishra
Debashis Dutta
A.L. Meena
Jairam
Choudhary

R.P. Mishra

M. Shamim
Debashis Dutta
N. Ravisankar
Raghuveer
Singh

N. Ravisankar
M.A. Ansari
Raghavendra
K.J.

Sunil Kumar

R.P. Mishra
Debashis Dutta

ICAR-
IIFSR,
Modipuram

ICAR-
IIFSR,
Modipuram

NASF,
ICAR

ICAR-
IIFSR,
Modipuram

NRM
Division,
ICAR

NRM
Division,
ICAR

IPTM Unit,
ICAR

. e vy (1 —-—
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18.01
Lakh/year
(2021-22)

7.41
Lakh/year
(2021-22)

29.06 Lakh

6.37
Lakh/year
(2021-22)

1682.70
Lakh/year
(2021-22)

1121.80
Lakh/year
(2021-22)

11.09
Lakh/year
(2021-22)

@



Adaptation and mitigation

potential through Cropping
System/Farming System
approach (NICRA)

Evaluation of different
cropping sequences for crop
intensification under CA
practices (Consortium
Research Platform on
Conservation Agriculture)

On Farm Research (OFR),
AICRP-IFS, Modipuram
Centre

Cluster based on farm
participatory research in
farming systems perspective
under tribal sub plan in

2020-2025 N. Subash

July 2015  A.L. Meena

March
2025

April

2020-
March
2026

P.C. Jat

2017-2022 Nisha Verma

Uttrakhand (TSP)
Outside ICAR funded
Development of climate Oct. 2017- A.S. Panwar
resilient sustainable March
integrated farming system 2021
models for optimizing farm  (Complted)
productivity (NMSA)
Economics of ecosystems Nov. 2021- N.
and biodiversity for June 2023  Ravisankar
agriculture and food
initiative in Uttar Pradesh,
India
Co-creating sustainable Feb. 2022- N.
water use in the Hindon sub- March Ravisankar
basin: A multiscale 2027

participatory approach
(Funded by DST, India
under Indo-Dutch
collaboration)

4

Debashis Dutta
P.C. Ghasal

L.R. Meena
P.C. Jat
D.K. Singh
Sunil Kumar
Jairam
Choudhary

P.C. Ghasal,
Meraj Alam
Ansari

V.P. Chaudhary
Chandra Bhanu
Suresh Malik
Amit Nath

M.P. Singh

A K. Prusty
Chandra Bhanu
Debashis Dutta
M. Shamim
P.C. Jat

M.A. Ansari
M. Shamim
A K. Prusty
Raghavendra
K.J.
Raghuveer
Singh

A K. Prusty

M. Shamim
Raghavendra
KJ.

M.A. Ansari
Raghuveer Singh

Poonam
Kashyap

ICAR-
CRIDA,
Hyderabad

ICAR-IISS,
Bhopal

ICAR-
IIFSR,
Modipuram

ICAR-
IIFSR,
Modipuram

NMSA,
Govt. of
India

UNEP,
Nairobi,

Kenya

DST, Govt.
of India

16.05
Lakh/year
(2021-22)

16.05
Lakh/ year
(2021-22)

12.01
Lakh/year
(2021-22)

0.84
Lakh/year
(2021-22)

234.24
Lakh

112.0 Lakh

78.58 Lakh
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Contract Research project

Project Title Duration | Principal Co-PIs Source of | Budget
Investigator fund

Testing of products for M. Shamim Poonam 12.69 Lakh
irrigation and water 2019— Kashyap Insulo
management , Fertilizer and June 2021 Raghuveer India
pesticide at I[CAR-IIFSR, Singh Pvt.Ltd.
Meerut N. Ravisankar ~ Ghaziabad

A.S. Panwar
Testing of Products for April P.C. Ghasal R.P. Mishra BTN 11.47 Lakh
irrigation and Water 2020- Chandra Bhanu Insulo
management, Fertilizer and March Raghuveer India Pvt.
Pesticide in cabbage 2021 Singh Ltd.

A.S. Panwar Ghaziabad
Testing of Products for seed, April P.C. Ghasal R.P. Mishra BTN 10.56 Lakh
Fertilizer and Pesticide in chilli  2021- Chandra Bhanu Insulo

March Jairam India Pvt.
2022 Choudhary Ltd.

A.S. Panwar Ghaziabad
Evaluation of Poly 4 Oct 2020- R.P. Mishra A.S. Panwar Sirius 40.00 Lakh
application on productivity, Dec. 2022 Debashis Dutta  Minerals
quality and soil sustainability P.C. Ghasal India Pvt.
of basmati rice-potato under N. Ravisankar ~ Ltd., New
organic farming system Delhi

Consultancy projects

Project Title Duration | Principal Co-PIs Source Budget
Investigator of fund

Preparation of detailed project AK. Prusty  N. Ravisankar Govt. of  44.4 Lakh
report (DPR) and providing 2021— Raghavendra Odisha

technical backstopping for Sept. K.J.

establishment of model [FSs 2023 M.A. Ansari

including Agro-Ecotourism at Raghuveer Singh

identified agricultural farms (4 M. Shamim

farms) in Odisha A.S. Panwar
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Scientific Saff

# Name Designation
1. Dr. Azad Singh Panwar Director
Division of Integrated Farming Systems (IFS)
2. Dr. Peyush Punia Principal Scientist (Fisheries Resource Management)
& Head (Acting)
8 Dr. Suresh Malik Principal Scientist (Poultry Science)
4, Dr. Amit Nath Principal Scientist (Food Technology)
5 Dr. V. P. Chaudhary Principal Scientist (Farm Machinery & Power)
6. Dr. Pushpendra Pratap Singh Principal Scientist (Vegetable Science)
7. Mr. Nirmal Khatri Scientist (Agroforestry)
8. Mr Kamlesh Kumar Scientist (Agronomy)
Division of Organic Agricultural Systems (OAS)
9. Dr. Rajendra Prasad Mishra Principal Scientist (Agronomy) & Head (Acting)
10. Dr. Devendra Kumar Principal Scientist (Plant Breeding & Genetics)
11. Dr. Debashis Dutta Principal Scientist (Agricultural Chemicals)
12. Dr. Chandra Bhunu Principal Scientist (Plant Pathology)
13. Dr. Prakash Chand Ghasal Scientist (Agronomy)
14. Dr. Jairam Choudhary Scientist (Agricultural Microbiology)
Division of Cropping Systems and Resource Management (CSRM)
15. Dr. Lxman Ram Meena Principal Scientist (Agronomy) & Head (Acting)
16. Dr. D.K. Singh Principal Scientist (Soil and Water Conservation
Engineering)
17. Dr. Lalit Kumar Principal Scientist (Agricultural Chemicals)
18. Dr. N. Subash Principal Scientist (Agricultural Meteorology)
19. Shri Vipin Kumar Choudhary Scientist (Computer Applications & Information
Technology)
20. Dr. Sunil Kumar Scientist (Agricultural Statistics)
21. Dr. Amrit Lal Meena Scientist (Soil Science)
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Project Coordination Unit (PCU)

22. Dr. N. Ravisankar Principal Scientist (Agronomy) & Project Coordinator
(Acting)
23. Dr. AshisaK. Prusty Senior Scientist (Aquaculture)
24, Dr. Mohammad Shamim Senior Scientist (Agricultural Meteorology)
25. Dr. Meraj Alam Ansari Senior Scientist (Agronomy)
26. Dr. Raghuveer Singh Scientist (Agronomy)
27. Mr. Raghavendra KJ Scientist (Agricultural Economics)
Technology Transfer and Assessment
28. Dr. Phool Chand Jat Principal Scientist (Agronomy) & Section-in-charge
29. Dr. Poonam Kashyap Senior Scientist (Fruit Science)
30. Dr. Nisha Verma Scientist (Home Science)

Technical staff

31. Dr. Yogendra Singh Chief Technical Officer
32. Sh. Dhanjay Tripathi, Chief Technical Officer
33. Dr. Vipin Kumar Chief Technical Officer
34. Dr. S.P. Singh Chief Technical Officer
35. Dr. Om Kumar Tomar Chief Technical Officer
36. Sh. Rash Behari Tewari Chief Technical Officer
37. Sh. Krishan Kumar Asstt. Chief Technical Officer
38. Sh. Satish Kumar Duhoon Senior Technical Officer
39. Sh. Uma Shankar Pandey Driver (T-5)

40. Sh. Ashok Kumar Driver (T-5)

41. Smt. Anju Verma Sr. Technical Asstt.

42. Sh. Ragj Kumar Meena Driver (T 2-3)

Administrative staff

43. Sh. Ram Niwas Panchal Senior Administrative Officer

44, Ms. Neha Senior Finance and Accounts Officer
45, Sh. Surya Kant, Private Secretary

46. Sh. Raibahadur, Private Secretary

47. Smt. Jail ata Sharma, Personal Assistant

48. Smt. Alka Jain, Assistant Administrative Officer

49, Sh. SK. Gupta, Assistant Administrative Officer

| CAR-Indian I nstitute of Farming Systems Research, Modipuram @



H:*Iv
| v .

50.
il
52.
53.
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. SKK. Bansdl,

. Rajesh Kumar,

. Ravi Kant,

. Prem Singh,

. Rajendra Kumar,
. Parmanand,

. Prashant Panwar

. Prem Kumar,

. Rakesh Kumar

Skilled Supporting Saff

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.

Sh.
Sh.
. Kamal Singh

. Naresh Kumar Chauhan
. Narender Pal Singh

. Ram Gopal

= R EEEEEEEEEEEEEE S

Ashok Kumar
Vijay Shankar Pandey

Rakesh Kumar Sharma
Yogendra Kumar Tyagi
Sunil Kumar Sharma
Devendra Kumar
Subodh Kumar Tyagi
Subhash Chand Sharma
Brijesh Sharma

Kripa Shankar Tewari
Anand Singh

Harsh Nath

Prem Shankar
Mahaveer Singh

. Ayodhya Prasad Dubey
. Kirpa Shankar Pandey
. Siddh Kumar Yadav

Sh.

Sada Ram

¢

Assistant

Personal Assistant
Stenographer
Assistant

Assistant

Upper Division Clerk
Upper Division Clerk
Upper Division Clerk

Lower Division Clerk

Lower Division Clerk

Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff

Skilled Supporting Staff

| CAR-Indian I nstitute of Farming Systems Research, Modipuram



. g vy () —

FARY

Promotion/Transfer /Retirement

Promotion
1 Dr Chandra Bhanu Principal Scientist
2 Mr Nirmal Scientist (RGP 7000)
3 Sh. SK. Gupta, Assistant Administrative Officer
4 Smt. Alka Jain Assistant Administrative Officer
5 Sh. Prem Singh Assistant
6 Sh. Parmanand Upper Division Clerk
7 Sh. Prashant Panwar Upper Division Clerk
8 Sh. Prem Kumar Lower Division Clerk
9 Sh. Rakesh Kumar Tyagi Lower Division Clerk
10. Sh. Devender Kumar Skilled Supporting Staff
11. Sh. Ashok Kumar Skilled Supporting Staff
12. Sh. Vijay Shankar Skilled Supporting Staff
13. Sh. Ram Gopa Skilled Supporting Staff
14. Sh. Rakesh Kumar Skilled Supporting Staff
15. Sh. Yogendr Kumar Tyagi Skilled Supporting Staff
16. Sh. Kamal Singh Skilled Supporting Staff
17. Sh. Kirpa Shankar Tewari Skilled Supporting Staff
18. Sh. N.P. Singh Skilled Supporting Staff
19. Sh. N.K. Chauhan Skilled Supporting Staff
20. Sh. Subhash Chand Sharma Skilled Supporting Staff
21. Sh Subodh Kumar Skilled Supporting Staff
22. Sh. Sunil Kumar Sharma Skilled Supporting Staff
23. Sh. Brijesh Sharma Skilled Supporting Staff
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Superannuatlon

1. Dr.M.P Singh Principal Scientist 31.01.2021
2. Dr. Prem Singh Principal Scientist 28.02.2021
3.  Sh. Prem Prakash Mishra Ex-CTO 31.03.2021
4.  Dr. DevendraPa Singh Ex- STO 31.03.2021
5.  Dr. Vinod Kumar Ex-CTO 31.10.2021
6. Sh. Ajay Prakash Dwivedi* Ex-ACTO 01.06.2021
7.  Sh.D.K. Pandey Ex-CTO 31.01.2022
8.  Sh. Brij Veer Singh Stenographer 31.03.2021
9.  Sh.Attar Singh RIS 31.08.2021

*Heavenly abode

New Joining
1. Dr. Merg Alam Ansari, Scientist Regional centre, ICAR Research Complex for NEH Region,
Imphal
Transfer
1  Dr. Amit Kumar, Scientist ICAR-VPKAS, Almora
2 Shri Ravinder Singh, SAO ICAR-IARI, New Delhi
3  ShriD. S. Verma, F&AO ICAR-CIRC, Meerut Cantt.
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| nstitute M anagement and Research Advisory Committees

Institute Management Committee (2021)

1
2
&
4
5

10.

11.
12.

13.
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Dr. A.S. Panwar
Director (Agriculture)
Director (Agriculture)
Director (Research)

Shri Heera Singh

Dr. Momrgj Gurjar

Dr N. Ravisankar
Dr A.K. Handa
Dr Ramesh Kumar Kaul

Dr Rajendra Hegde

Dr S. Bhaskar

Finance and Accounts
Officer

Shri Ram Niwas Panchal

Director, IIFSR, Modipuram, Meerut
Government of Uttar Pradesh, Lucknow
Government of Uttarakhand, Dehradun
SVPUAT, Modipuram
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