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PREFACE

ICAR-Indian Institute of Farming Systems Research, Modipuram, Meerut (Uttar Pradesh) is a
unique institute oriented to take up research on the management of natural resources for holistic
improvement of small and marginal farmers through Integrated Farming Systems (IFS). Institute
has 71 years of glorious history for its service to the nation through strengthening and evolving
farming practices for food, nutritional, livelihood and environmental security. IFS approach is
particularly relevant to address many challenges in today’s agriculture including profitability,
production sustainability, resource use efficiency and climate change.

During the year, the Institute has undertaken various research activities through three research
divisions namely Integrated Farming Systems, Organic Agriculture Systems, Cropping Systems and
Resource Management and one section namely Technology Transfer and Assessment. Besides this,
two national schemes i.e. All India Coordinated Research Project on Integrated Farming Systems
(AICRP-IFS) and All India Network Programme on Organic Farming (AINP-OF) were operated
with 74 centres covering all 15 Agro-climatic regions and 25 states/UTs and 20 centres covering 10
Agro-climatic regions and 16 states, respectively.

The research projects of Institute during the year included 26 In-House, 29 Outside funded and 03
Consultancy projects. The major accomplishments included sustainable resource management for
climate smart IFS, refinement of farming systems for food and nutritional security, development
of farm machinery and tools for IFS models, development of package of practices for organic
production systems, studies on conservation agriculture and climate resilient approach for adaptation
and mitigation of climate change, impact of IFS interventions etc. The up-scaling of technologies
were attempted through outreach programmes viz. SCSP and Farmers FIRST by covering a total of
1985 households in 17 villages in four districts of Uttar Pradesh and Uttarakhand. The Institute has
also disseminated informations and technologies to farmers through modern IT and social media
tools i.e. dedicated Apps, WhatsApp, YouTube, twitter and also organized several Kisan Gosthis,
field days and awareness programmes.

Over the years, 71 prototype IFS models and 08 Integrated Organic Farming System Models
have been developed under AICRP on IFS and AINP-OF, respectively. For up-scaling through
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state line departments, 32 bankable IFS Models for 23 states have been identified. Organic and

Natural Farming farmers from 16 states have been characterized and biochemical characterization
of 05 inputs and validation of ITKs (Indigenous Technical Knowledge) have been conducted.

Efforts towards research in Natural Farming has also been made with testing of Natural Farming
concoctions in rice-wheat cropping system at 04 locations and evaluation of Natural Farming in
different ecosystems covering eight major cropping systems in 16 states.

I express my gratitude to Dr Himanshu Pathak, Secretary, DARE and Director General, ICAR, New
Delhi; Dr. Trilochan Mohapatra, Ex.-Secretary, DARE and Director General, ICAR, New Delhi and
Dr. S.K. Chaudhari, Deputy Director General (NRM), ICAR, New Delhi, for their constant guidance,
encouragement and support. I also extend my appreciation and thanks to Dr Rajbir Singh, ADG
(AAFCC) of ICAR, New Delhi, Dr. S. Bhaskar, Ex. ADG (AAFCC), ICAR, New Delhi, and other
staff members of the NRM division, [CAR HQ for their cooperation and support. The contributions
of Dr A.S. Panwar, Ex. Director ICAR-IIFSR are gratefully acknowledged for his guidance and
coordination to achieve the targets of the Institute. The support of all the staff including scientific,
technical, administrative, supporting and contractual is duly acknowledged for taking up Institute’s
Programme and activities. Lastly, I would like to acknowledge the sincere efforts of the PME Cell,
Heads of divisions/units/sections and editorial committee for compiling and publishing this report
in a timely manner.

"

/

(Sunil Kumar)
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o &F @ faftd oY gonferal &t
faRyarefl & SFUR, qdgA-WRul-1g
Td WO (STH-RTd 3UTd 2.03) ¥
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AIdd-AdD1-Tooll Bad WAl (STH-
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gl @t Ui e AR
TR HEAYU RIS THIT UST| AT
SR DI Fodl H AT gu1sii I god
SUARI # 13.1 ¥ 28.5% 3 Gifdd
e H FgIaR! U1 TS |

YRd & 9199 IdleH & § dIad
& Q3T T Yait TP g€ TN
a1 ], i gaMTd &1 a1 <l gl ol
fear ST © o1 ¥ ¥ ger four S gl
ST, TRIM & 38U B J &
fopu T & yAT % R Sdd §
fb gur SIhUoR W & 1Y ARl
HI IMUA P a1 STIRI H 3ERY
SIAM & IUAR ! Jo H Saciia,
HIH 3R Tfae AR HH: 48%,
82.6%, 52.9% 3% gl fhar |
2P 3], THT SibUleR T & 1Y
AR DI AMUT A &F ITAR |
3{IRIY Sl &I a1 | gl o 22.8%
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TR & fAId URTRS Tg 1 Jall bl
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o gfa g3 St & &rg”quh q
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HIP3FT
ICAR

IR w31 O IdTedhdl, dTHTed,
fRRAT 3R UIvor [R&m F T YUR
T fopam |

BIR B URASH & gaR oxol 1,
Sitfigpa ferg u Tial & foarl &1 3rerT-
e gxam fou T, o foergH &1
3I9d fed, 1 & 3= IS SR 7
R arelt foed a1 79 9 8fd By
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IY-T1Y IR P IAd fed 2nfire o
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T ¥ O YN0l Y& Bl 9gH &
foTg qh-id! g&&U & U H Hell &
greff SfR UIvoT Wit 39S armar e
D1 N T 7T | U3 & Wy ol
§TT 3@ 3R g HI UeaR & GuUR
& fore wfAer fiyor srquRor o faean
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AT & o, TIves e GRET 3R
ISR &HdT &l §¢T38 &
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I Tdr T 2 & R-aeiied @«
I1feid IUBRUN) e &1 0 9
Afga i gRT foar ST 8, S g1y
GIRT &S SFT (93.3%), I19d &I AUTS
A3 TU Y HAT (100%), TY A RS
BT (88%), WA P! BIA! Pl Hels
Rid! H HIAT (80.6%), SRTAFT B!
DI HeR TG’ T § BT (78%),
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&1 GUd o GaH T SRR SMER Ml
&I gl H 3ER ¥a T 3R HIwl
HH B T g1 /MY ¥R R Idhidd
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= faar g, 5 onfewn WeR grI
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Jord ferdr § fr dives el A1sciom,
BREGRIN UaH TR &1 d¥qd &1
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3R 7.0 ¥0A &1 e guidt 81
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M H 22.6% AR L& 31T H 40.5% I
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PO 3-4 qx® WA E DI fod
[deftesy-226 3R Fdesy-292) 3
T8 §1 O 3PIH ¥ HH IUST od ¢ | 39
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EXECUTIVE SUMMARY

1. Name and address of the Institute: ICAR-Indian Institute of Farming Systems Research,
Modipuram, Meerut- 25 0110

2. Budget (2022-23)
A) Institute Budget (Rs in Lakhs)

Plan (scheme) Non Scheme Total Expenditure
Provision |Expenditure |Govt. | Allocation Total Exp. Out | Exp. Out | Total
Grant |internal+ Allocation |of Govt. |of revenue |expenditure
additional amount |(col. 3+4) | Grant generation | (col. 6+7)
provided by Hqrs
out of Council
shares
1 2 3 4 5 6 7 8
2015.00 2013.85 | 2015.00 100.00 2115.00 | 2113.85 - 2113.85

B) External sources (in Lakhs)

Source Budget Expenditure
Externally funded projects 237.71 131.48
Total 237.71 131.48

C) Revenue generated (in Lakhs) during 2022-23

Source Amount
Farm Produce including grains, fruits, vegetables, fish, milk and livestock 49.22
License fee / water charges 8.73
Miscellaneous 3.01
Interest on loan and advances 1.02
Interest on TDR 5.74
Others (Royalty and Inst. Charges) 2.59
Total 70.30

ICAR-Indian Institute of Farming Systems Research
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Staff position (as on 31.12.2022)

Category Sanctioned | In Position | Vacant
Scientific
Director 01 01 00
Head of Division 03 00 03
Project Coordinator-AICRP- IFS 01 00 01
Principal Scientist 00 03 +03
Senior Scientist 08 06 02
Scientist 28 19 9
Sub Total 41 29 12
Technical Staff
Category-III (T-6, 7/8) 02 01 01
Category-II (T-3,T-4 & T-5) 19 09 10
Category-1 (T-1 & T-2) 03 03 00
Sub Total 24 13 11
Administrative Staff
Sr. Administrative Officer 01 01 00
SF&AO 01 00 01
AAO 02 02 00
Assistant 08 03 05
UDC 03 03 00
PS 02 02 00
PA 02 02 00
Jr. Steno Gr.III 00 01 +01
LDC 03 02 01
Sub Total 22 16 06
Supporting Staff
Supporting 25 23 02
TOTAL 112 81 31

ICAR-Indian Institute of Farming Systems Research
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INTRODUCTION

ICAR-Indian Institute of Farming Systems
Research (IIFSR) is contributing significantly
the

management practices, encouraging efficient use

towards development of agronomic
of nutrients and suitable alternative cropping
systems and methodologies for assessment
and evaluation of crop management practices
at country level since its origin of 71 years.
However, since 2010 onwards the mandate of
institute was changed from cropping system to
farming systems perspective in order to address
the holistic issues of agriculture. At present,
integrated farming system (IFS) research is
considered an effective tool to address many
challenges in agriculture today, including
profitability, production sustainability, resource
use efficiency, food and nutritional security,

employability and climate change.

Looking to the brief developmental history of the
institute, it i1s found that the mandated research
of the present IIFSR has its roots before India’s
independence period. Efforts in this direction
were initiated with the visit of Dr A B Stewart of
Macaulay Institute of Soil Research, Aberdeen,
U. K., in forties which led to the base for genesis
of Cropping System Research Project. Dr A
B Stewart was invited by the then ‘Imperial
Council of Agricultural Research’ to review the
status of soil in respect of fertility in general, and
manuring in particular, and as a fruit to suggest
necessary steps which might be taken to obtain

adequate information under different conditions

of soil and climate within a very short time so
that the agricultural departments could provide
relevantinstructionsto the farmers forincreasing
the crop yields. His review report, published
in 1947, revealed significance of philosophy
and practice of fertilizer experimentation in the
county. The importance of conducting simple
fertilizer trials on cultivator’s fields and complex
experiments at selected centres was emphasized
in the report which on turn led to initiation of
“Simple Fertilizer Trials on Cultivators Fields”
in 1953 under Indo-American Technology
Cooperation Agreement “Soil
Fertility and Fertilizer Use Project.”

through

Subsequent to all these developments, Model

Agronomic  Experiments, 1ie., complex
experiments on carefully selected -centres,
were also brought under the purview of the
project in 1956 and it was renamed as ‘All India
Coordinated Agronomic Experiments Scheme
(AICAES)’. With the passage of time, the
scheme went through various stages of evolution
to keep pace with the development in science
and technology and to meet out the increasing
demands. The research arena was expanded
to include agronomic research encompassing
cultural practices, irrigation, nutrition, chemical
weed control and multiple cropping. But still the
emphasis continued to give focus on soil fertility
and fertilizer use efficiency. In 1968-69, the
scheme was sanctioned as ‘All India Coordinated

Agronomic Research Project (AICARP) with

ICAR-Indian Institute of Farming Systems Research



two components viz; “Model Agronomic

Experiments” and “Simple Fertilizer Trials”.

However, after ushering of the green
revolution, the agricultural research in India
remained centric only on individual crops
in isolation. But very soon for the cause of
sustainable development need was felt to have
system approach. This realization might have
given an impetus to start cropping systems-
orientedresearch and the project wasupgraded
into a Directorate during 7" five-year plan
and was established as the ‘Project Directorate
for Cropping Systems Research (PDCSR),
which became functional in March, 1989 with
its headquarters at Modipuram, Meerut, U.P.
Further, during llthﬁve-year plan PDCSR has
been re-designated as ‘Project Directorate for
Farming Systems Research (PDFSR)’ during
2009-2010. During 2014 (12"five-year plan)
PDFSR was upgraded to a full-fledged institute
“ICAR-Indian Institute of
Farming Systems Research” besides AICRP on
IFS (74 centres) and AINP-OF (20 co-operating
centres) as an integral part of institute, covering
States/ UTs. Presently, the institute has three

and renamed as

research divisions and one section besides one

project coordinating unit to address the mandate.

Vision, mission and mandate of the

institute:
Vision:
Management of natural sources for holistic

improvement of small and marginal farmers

through Integrated Farming Systems.

ICAR-Indian Institute of Farming Systems Research
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Mission:
Improve food, nutrition and livelihood of small
and marginal households through climate smart

Integrated Farming Systems (to make marginal

and small households as bountiful).

Mandate:

>

*,

» Research in integrated farming systems on
production technologies for improving

productivity and resource use efficiencies.

< Develop efficient, economically viable and

environmentally  sustainable integrated
farming system models for different farming

situations.

< On-farm testing, verification and refinement

of  system-based  farm  production

technologies.

< Co-ordinate and monitor integrated farming

systems research in the country.

During the year ICAR-IIFSR was operating

through following three plan schemes:

ICAR-Indian Institute of Farming Systems

Research, Modipuram

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

level schemes viz.,, AICRP on Integrated




on Organic Farming.

Farming System and All India Network Project

AICRP on Integrated Farming Systems (IFS)

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

covers 25 states and 1 union territory, hence

Annual Report 2022

approximately covers the entire country.

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

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

states of India.

ORGANOGRAM

Director

Coordination Unit

system, a

For diversification of the prevalent

rice- wheat and sugarcane-ratoon-wheat

system model (1.5 ha) was refined for

Salient Research Achievements

vegetable-based farming

small farmers of Western Uttar Pradesh,

Research Advisory i Quinquennial Institute Management
Committee _| Review Committee | it
| I |
Division/Sections Administration ‘ Finance & Accounts ‘ Supportmg Services

* Integrated Farming | | » Establishment PME
Systems « Billand Cash * AKMU

* QOrganic Agriculture v Stores & « [TMU
Systems Purchase * Farm Section

* Cropping Systems + Estate, Works & * Central
& Resource Maintenance laboratories
Management *  Security Service AICRP on IFS * Library &

* Technology Main Centres : 25 Reprographics
Transfer & Sub Centres 111 W Services
555‘_355'“3“': Voluntary Centres : 06
Project On Farm Centres :32 | | Cooperating

Total; 74 =1 Centres:20 |

consisted of fruit crops with inter crop
module, vegetable based module, field
crop based module and Pond dyke system
with poultry based module. The model
recorded annual gross returns of Rs
4,33,424, net return of Rs 2,71,403, with
cost of cultivation of Rs 1,62,021 and

ICAR-Indian Institute of Farming Systems Research
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B:C ratio of 2.67. The developed farming
system model not only found capable to
meet out the annual need of food viz.,
cereals, roots & tuber crops, leafy & other
vegetables, fruits, jaggery and fish for
5 member farm family but also ensured
the high level of nutritional security. The
horticulture based integrated farming
system model can accommodante 26
types of crops providing diversity for a

balanced eco-system.

A multipurpose horticultural/vegetable
crop harvesting tool has been developed
to harvest different horticultural crops
viz., bottle gourd, sponge gourd, bitter
gourd, okra, brinjal, tomatoes, different
fruit crops within the reach of human
(with/without ladder), roses, gladiolus
etc. When compared to conventional
methods, the strain index for all five crops
was significantly reduced with the use of
the tool. Specifically, the strain index for
fruit cutting of okra, bottle gourd, sponge
gourd, bitter gourd, and brinjal decreased
respectively from 6.76, 6.03, 5.93, 5.66,
and 9.0, to 2.83,2.66,2.66, 3.0, and 2.76.

IFS model developed for marginal
farmers (0.70 ha) of sugarcane-ratoon-
wheat + dairy dominated farming system
in western plain zone of Uttar Pradesh
resulted in 139.2 t sugarcane equivalent

yield (SEY) with share from cropping

Annual Report 2022 - M

system (28%), agri-horti (16%), multi-
layer farming (18%), dairy (29%) and
boundary plantation (9%) modules.
Model recorded net return of Rs 2.37
lakhs with B:C ratio of 2.10 and 396 man
days of employment generation. Through
the recycling of waste/residue ensured
internal generation of 96.2kg N, 28.3 kg
P and 98.3 kg K thus significant saving
in mineral fertilizers. Net GHG emission
of this IFS model was 2429.3 kg CO,-¢
thus making the model as climate smart.
Income enhancement could be made
by preparing the value-added products
like pseudo-stem nectars and flower
pickle from banana. Among the different
cropping  systems,  vegetable-based
cropping system was having highest
energy input followed by biofortified
rice- biofortified wheat and mustard-
green gram system. However, energy
output and energy use efficiency were
higher under biofortified rice-biofortified

wheat and mustard-green gram system.

Application of mustard oilcake for
organic nutrient management improved
the yield of basmati rice and mustard
by 44-115% and 45-100% as compared
to FYM and vermicompost application,
respectively. Bacterial population (free
living N fixers, Pseudomonas, Rhizobium
and total bacteria) was higher under

mustard cake applied treatments.
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An integrated farming system (IFS)
model was developed on a one-acre
area with uneconomical cattle. The crop
module showed the highest profitability
with a benefit-to-cost ratio (B:C) of 5.67.
The dairy module with uneconomical
cattle had the lowest B:C ratio of 0.62.
The cropping system module generated
the highest net income of Rs. 80,012.
Overall, the system had a net return of Rs
28,819 (including labour cost) and Rs.
91,609 (excluding labour cost) with B:C
ratios of 1.15 and 1.95, respectively.

Three  mustard  strains
MM16A241, MMI16A001 and
MM17A008 were found superior under

organic management among the tested

namely

lot and their performance is being tested
at multi-location. Suitable varieties of
wheat (5-SR-05 and DBW 187), Basmati
rice (Malviya Basmati, PB 1609 and
PB 1718), mustard (Maya, Varuna and
Basanti), vegetable pea (Prachi 10 and
PS 1100) and Brinjal (Pusa Hara Baigan
and Kashi Uttam) were also identified for

organic cultivation.

Organic pest and disease management
package for downy mildew in cauliflower,
fruit borer and fruit rot in summer tomato

with higher productivity was developed.

Under AI-NPOF, Modipuram centre in
long-term evaluation (since 2004-05)

of different production systems, highest

relative equivalent yield (REY) (17.5 t/
ha) and net return was recorded under
black gram-tomato-sunhemp greem
manuring followed by okra-vegetable
pea-sesbania green manuring (14.2 t

REY/ha) with organic production.

Economic  analysis of Integrated
Organic Farming System (IOFS) models
developed in different states indicates
that under organic farming system, a
net income of 2.29 lakhs per acre can be
obtained from the spices based organic
farming systems. Results of evaluation of
IOFS (1 acre) for Western Plain Zone of
Uttar Pradesh revealed that basmati rice-
mustard-moong bean system recorded net
return of Rs 1,67,995/ha. Yield level of
fodder was found to be 44, 34.5, 46.5 and
48.5 t/ha for berseem, oat, maize + cowpea
and sorghum + cowpea, respectively
which can meet the requirement of 2
dairy animals. Further, 259 kg of winter
vegetables produced from the organic
system can meet the 5-member family
requirement of other vegetables category
for 98 days, roots and tuber crops for 118
days and requirement of leafy vegetables

for 86 days.

Organic Farming Package of Practices
for six cropping systems suitable to 4
States have been developed besides
characterization of organic and natural

farming farmers.

ICAR-Indian Institute of Farming Systems Research



Annual Report 2022 - M

ICAR-Indian Institute of Farming Systems Research

Study on climate resilient production
system revealed that in the deficit rainfall
years, the mean yield showed that
integrated crop management was found
to be statistically at par with inorganic
production system whereas organic
crop production system registered
significantly lower yield 1.e. (-31.0%)

than the inorganic production system.

Characterization of various farm system
of Jammu region reported the highest
returns from the pulse-mustard-wheat
cropping system (B: C ratio of 2.03),
followed by the rice-maize-vegetable
cropping system (B: C ratio of 1.97). The
average daily calorie intake for food-
secure households practicing organic,
inorganic, and
systems was 2910, 2793, and 2854 kcal,

respectively.

integrated  farming

The long-term conservation agriculture
(CA) based experiment showed that
adoption of CA practices improved the
microbial population 30-107%, soil
organic carbon (17-44%), water saving
(1.0-18.3%)),
31.7%) and energy saving (3.14-23.5%).
Further, adoption of CA practices

labour saving (27.5-

showed significant positive impacts on
soil physicochemical attributes over the
conventional practice (CP). Treatments
comprised of CA practices recorded
13.1 to 28.5% higher SOC content as

ICAR

compared to CP treatments.

Management of rice straw has become
a major challenge in the rice growing
belt of India, as the straw 1is either
burnt in situ or removed from the field.
Therefore, results of the field experiment
initiated at the research farm of ICAR-
[IFSR shows that treatments with
residue incorporation along with PUSA
decomposer spray recorded respectivly
48%, 82.6%, 52.9% higher bacteria,
fungi and actinomycetes population over
the residue burning treatment. Further,
treatments residue incorporation along
with PUSA decomposer spray recorded
22.8% higher soil organic carbon content

over the residue burning.

Global (GWP)
reduced by 11.5% in direct seeded rice

Warming Potential

(DSR) compared to transplanted rice
under higher carbon strata. CH, flux
fluctuated between 170.8 to 608.34 mg
m? day' under DSR and 200.54 and
1225.87 mg m? day' under transplanted
rice. GWP increased by 24.3 % in
zero tillage compared to conventional
wheat plot under higher carbon strata.
Application of DCDA, reduced the GWP
by 25.6 and 17.8 % under higher carbon
and medium carbon strata, respectively

under conventional tillage.

The development of intelligent model

for predicting mango yields using




artificial neural networks has been taken
up. The application is being developed
by using the Android Studio platform,
Java programming language, XML, and
SQLite database. This mobile app is
intended to assist farmers with system
management/crop ~ management  in

horticultural crops.

First Major Cropping System (FMCS) and
Second Major Cropping System (SMCS)
for all the states have been identified and
the maps developed for all major states,
ACZs and AER of the country. Rice-
wheat cropping system is the leading
cropping system in India occupying
15.18 million hectares followed by rice-
fallow (10.29 m ha), cotton-fallow (8.81
m ha), soybean-wheat (4.03 m ha) and
sugarcane-ratoon-wheat (2.41 m ha).
Area under rice-wheat has increased by
54% (5.31 m ha) in 2020-21 as compared
to reported area in 2000-01 (9.87 m ha).

Under on-farm evaluation of farming
system modules for Western Plain Zone
of Uttar Pradesh and Uttarakhand, the
data shows that certain approaches
such as cropping system diversification,
integrated crop management, inclusion
of fodder component and proper feed
management for dairy animals plays a
crucial role in enhancing the income
of small and marginal farm families by
15% and 32.3%, respectively. Further,
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diversification of IFS with vegetable
component, nutritional kitchen gardening
and improved fodder varieties also helped
in proper nutrition of the farm families
and improved the livelihood and income
generation of landless farm families by
57.7%.

On farm crop response to the balanced
nutrient management in pre-dominant
cropping systems under AICRP-IFS,
OFR-I in Baghpat District shows that
the recommend dose of NPK along with
micronutrient improved the yield both
in rice-wheat and sugarcane-ratoon-
wheat system. In contrast to this farmer
of Western Uttar Pradesh have tendency
to apply higher dose of nitrogenous
fertilizers which cause suboptimal yield
and reduce net return, hence balance
nutrient management will go long way
to address sustainability and profitability
of individual farms. Diversification of
existing farming systems under OFR-
I shows that as compared to crop
component alone (Rs. 105600/household)
diversification in the existing farming
systems with crop+dairy component
increased the annual income to the
extent of Rs. 133900/household. In case
of OFR-III, the overall improvement in
productivity, profitability, sustainability
and nutritional security of households
with the inclusion of an additional pulse

crops to their system was achieved.

ICAR-Indian Institute of Farming Systems Research
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In second phase of Farmer FIRST
project, different interventions were
given to farmers in adopted villages
which comprised of improved varieties
of oilseeds, high yielding and lodging
resistant varieties of wheat and improved
varieties of forage along with introduction
of Gobhi sarso as intercrop in sugarcane.
Under horticultural

plants and nutritional kitchen gardening

module, fruits

kits were included as technological
intervention for enhancing household
nutritional security through diverse
nutritionally rich vegetables and green
leafy vegetables which can be grown at
the backyard in small areas. For animal
health maintenance and improving their
performance in terms of milk yield,
mineral mixture supplementation was
implemented in households having milch
animals. Weather based agro advisory
were provided to the registered farmers.
All these interventions are enhancing the
food, nutrient security and employability

of the beneficiaries.

The survey of existing farming system
with respect to technology use by women
indicated that non-mechanized (manual/
traditional tools) operations are mainly
done by women farmers in terms of
seed dibbling manually (93.3%), rice
transplanting manually (100%), weeding
by using hand hoe (88%), harvesting
of field crops by using sickles (80.6%),

harvesting of horticultural crops manually
(78%), threshing manually (53.3%),
carrying of fodder as head load (93.3%).
Only 39% of women are empowered
and have adequacy in 52.17% of the 6
sub-indicators considered. On average
women in the prevailing farming systems
of Bazpur block of Udham Singh Nagar
District were found disempowered in the
five domains of agriculture (SDE score <
0.80).

Under TSP programme undertaken at
Uttarakhand, non-significant reduction
in total income/ improvement over the
benchmark income was observed in
all the four farm types without input
support. Dietary gap as compared to
recommended dietary allowance (RDA)
in terms of vegetables, fruits, milk and
animal food consumption has reduced
significantly after farming systems
interventions in all the four farm types.
Partial adoption of improved practices in
different crops (72-90%) was observed
due to non-availability of inputs (IPM) at

local level.

Two Agricultural spray drones under
Agri-Drone Project for demonstration
of drone spraying technology in 500
ha area were procured. The farmer
field demonstrations will be carried out
after pilot training and obtaining RPTO

license.
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Detailed Project Report (DPR) was
prepared for transforming 4 nos. of
Agricultural Farms into a hub of
Integrated Farming Systems activities
along with a philosophy of Agro-Tourism
concept to Govt. of Odisha. ICAR-ITFSR
has already submitted DPR for 3 Farms
namely Nayagarh, Sakhigopal and
Semiliguda Farm which were approved

by Govt of Odisha.

On-Farm Research across different
locations indicated that Agronomic
Efficiency (AE) of N can be enhanced to
34, 20, 19 and 47 kg (grain yield /kg of
N) from 7, 9, 8, 18 (grain yield /kg of N)
In rice-rice, rice-wheat, maize-wheat, and
rice-chickpea systems, respectively by
the application of recommended dose of
N with P and K instead of N alone. Mean
economic response of cropping systems
to applied nutrients indicates a return of
Rs 6.7, 4.0 and 7.0 per rupee invested on
N, P,O, and K, O, respectively.

The gross income was significantly
increased by 22.6 % and net income by
40.5 % for IFS programme participants
compared to non-participants under IFS
scheme in Kerala and Tamil Nadu. Dietary
diversity being indicator of balanced
health, with different source of nutrients
had improved by 8.6 % compared to non-

participants.

An Integrated Farming System approach

M - Annual Report 2022

was implemented under the SC-SP
program to enhance the sustainable
livelihoods of underprivileged farmers.
This program was undertaken in selected
districts, both at the institute level and
through the AICRP-IFS network. The
critical analysis of farming practices
of three districts, namely Meerut,
Muzaffarnagar, and Haridwar, revealed
that in sugarcane belt, wheat sowing is
delayed as fields are not vacated timely
and farmers grow 3-4 decades old wheat
varieties (PBW-226 and PBW-292)
which give suboptimal yield. To address
this issue, introduction of late-sown
wheat varieties like DBW-173 along
with improved agricultural practices
such as the application of zinc sulphate
and effective weed control, resulted in
a remarkable (45%) increase in yield.
With the adoption of improved variety
of wheat, farmers achieved a higher
grain yield of 15.7 quintals per hectare
as compared to traditional varieties. The
introduction of mustard cv. RH-725,
Gobhi Sarso cv. GSC-7 as intercrop with
sugarcane, and garlic cv. Yamuna Safed-2
further enhanced the overall profitability
of the farming system. The intervention
of livestock management, such as using
perennial fodder BNH (CO-5) for round
the year fodder supply, providing mineral
mixtures (50g/animal for 60 days),

administering Fenbendazole tablets, and
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using animal mats, resulted in increased
milk productivity. The poultry component
was also rewarding to interested farmers
with the CARI-Nirbheak poultry birds for
raising their income. Overall, by investing
around Rs 4000-5000 in critical farming
inputs within the farming system, the
income of SC households was increased
by Rs 20,000-25,000 in the adopted
districts. This approach successfully
contributed to the sustainable livelihood
improvement of underprivileged farmers

in the target areas.
Weather during 2022

During the reporting year (2022), the onset of
southwest monsoon was recorded on 12 July,
which was delayed by 15 days. Total annual
precipitation of 878.2 mm was received with
uneven distribution. This was 17.6 % higher
than the normal precipitation of 747.0 mm of the
location. Out of the total annual precipitation,

Southwest monsoon contributed 62.5 percent

of the precipitation. The mean maximum
temperature varied from 16.5°C in January
to 39.7°C in April while the mean minimum
temperature varied between 6.4°C in January to
23.9°C in July. The average relative humidity and
sunshine hours were 74.0 percent and 5.7 hours/
day, respectively. There were 44 rainy days with
rainfall more than 2.5 mm. The highest daily
maximum temperature of 43.8°C was recorded
on 4™ June and the lowest minimum temperature
of 3.10°C was received on 31% January. The
summary of the monthly meteorological is

presented in Table 1.

The weekly pan evaporation reached to 66.5 mm
during the 17" standard meteorological week
(SMW) and came down slowly from this week
onwards. However, it reached another peak (63.5
mm) during 23" week and then slowly decreased
from this week (Fig. 1 & 2). Highest maximum
temperature of 42.8°C was recorded during the
234 SMW and lowest minimum temperature of
5.6°C was recorded during the 3SMW.

Table 1: Monthly meteorological data recorded at Agromet Observatory, ICAR-IIFSR, Modipuram

(2022)

Temperature(OC) AV. SunShine Rainfa]l Rainy Pan
Month _ RH | hours (hr/ )| (o (s evaporation

Max. Min. (%) day) y y (mm)
January 16.5 6.4 85.0 2.7 111.4 7 31.2
February 223 7.7 73.8 6.4 21.1 3 61.9
March 31.3 14.7 70.8 7.4 0.0 0 113.0
April 39.7 19.4 54.7 7.2 1.3 0 205.3
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May 37.0 22.1 66.6 6.9 52.1 3 201.7
June 38.4 23.6 62.3 5.4 28.7 2 196.2
July 34.1 23.9 81.1 5.0 213.0 10 97.3
August 33.8 23.7 82.8 6.6 56.5 4 117.5
September 32.5 22.9 83.3 5.3 251.1 12 92.6
October 31.0 18.3 79.4 54 143.0 3 59.6
November 27.5 13.1 76.2 4.7 0.0 0 47.1
December 21.5 9.0 72.5 4.9 0.0 0 31.2
Annual 30.5 17.1 74.0 5.7 878.2 44 1254.6
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Figure 1: Weekly Pan evaporation, Rainfall, Maximum and Minimum temperature recorded during
the year 2022
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Figure 2: Weekly RH-Morning (RH-M), RH-Evening (RH-E) and Sunshine hours (Ssh) recorded
during the year 2022
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RESEARCH ACCOMPLISHMENTS
INTEGRATED FARMING SYSTEMS

Project OXX04146: Sustainable resource

management for climate smart IFS under

and to generate income for the family under
changing climate. The results indicates that
AICRP on Integrated Farming Systems, rice-wheat + mustard-green gram produced
618 kg rice, 337 kg wheat, 136 kg mustard

and 126 kg green gram. The straw of rice

Modipuram centre

IFS model of 0.70 ha comprising cropping

system, agri-horti, multi-layer farming, dairy was recycled as mulch in wheat, mustard

(1 buffalo + 1 cow), boundary plantation and garlic crops. Vegetable based system

vermicomposting and secondary agriculture produced 737 kg sweet com, 618 kg garlic

was developed to identify ecologically and and 313 kg vegetable cowpea. Fodder
system resulted in green fodder production
of 10845 kg from ryegrass and 7462 kg

from sorghum. Cropping system module

economically viable enterprises for marginal
farmers of sugarcane-ratoon-wheat dominated
western plain zone of Uttar Pradesh. Out of total
area, 53%, 25%, 17% and 5% area was allocated

under cropping system, multi-layer farming,

produced 36429 kg sugarcane equivalent
yield. Total cost of cultivation, gross return
and net return of cropping system module
was Rs.33415, Rs.125807 and Rs.92392,
respectively. Among the different cropping

agri-horti and other module, respectively.
Performance of different modules during the

reporting period is given below.

systems, vegetable-based cropping system
(i) Cropping system (0.38 ha): Three cropping was having highest energy input followed
by biofortified rice, biofortified wheat and

mustard-green gram system. However,

systems namely Biofortified rice (cv. CR
Dhan 310)- biofortified wheat (cv. WB 02) +

mustard (cv. RH 725)-green gram (cv. Virat), energy output and energy use efficiency were

sweet corn-garlic-vegetable cowpea and
maize+ soybean-ryegrass-fodder sorghum

were evaluated, respectively, for food, feed

higher under biofortified rice-biofortified
wheat and mustard-green gram system
(Table 2).

Table 2: Energy input-output under cropping system module

Energy Input Energy Output | Net Energy
MJ) (MJ) MJ)

Biofortified rice- biofortified wheat + mustard-green gram (0.125 ha)

Cropping system Energy ratio

Biofortified rice 2007 24272 22265 12.1
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Biofortified

852 11691 10839 13.7
wheat
Mustard 472 6750 6278 14.3
Green gram 511 4465 3954 8.7

Sweet corn-garlic-cowpea (0.125 ha)

Sweet corn 1618 12280 10662 7.6
Garlic 1726 9085 7359 53
Cowpea 694 2590 1896 3.7

Maize + soybean- ryegrass-sorghum (0.125 ha)

Ryegrass 1464 3254 1790 2.2
Sorghum 1077 3358 2281 3.1
Total CS module 10421 77745 67324 7.5

(ii) Agri-horti (0.12 ha): Agri-horti module yield. Total cost of cultivation of agri-horti

is having banana and papaya as fruits with
intercropping of turmeric (cv. Vallabh Priya).
Frost tolerant banana (cv Monthan) and
papaya (cv. Delicious) were planted under
agri-horti module. Total of 960 kg banana,
751 kg papaya, and 755 kg turmeric was

module was Rs.18000/ha with net returns of
Rs. 55980/ha. Pseudostem, leaf and root of
banana were analysed for different content.
It was found that these residues have very
good nutrient content and could be used for

the preparation of nutrient rich compost for

produced from the module. Agri-horti module recycling in the model (Table 3 &4).

produced 22763 kg sugarcane equivalent

Table 3: Nutrient content in different portions of pseudostem of banana

Portion Total N Total P Total K Zn Cu Mn Fe
(%) (%) (%) (ppm) | (ppm) | (ppm) | (ppm)
Lower parts 0.73 0.20 2.82 4.81 1.16 4.62 65.93
Middle parts 0.80 0.18 2.40 1.49 1.15 5.09 52.96
Upper parts 0.78 0.16 3.08 3.76 0.92 3.84 114.17
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Table 4: Nutrient content in leaves and roots of banana

Different parts Total nitrogen P content K content
(%) (%) (%)
Leaf petiole 0.99 0.15 5.72
Leaf 1.61 0.19 7.08
Root 0.50 0.08 7.47

(i11) Multi-layer farming: Multi-layer farming evaluated with the objective to utilize

module (0.18 ha) was established in the
IFS model during the year. Under this
module, turmeric + green/leafy vegetables
(Red Amaranthus- fenugreek-coriander)

+ cucurbits + fruits (Papaya) are being

the underground and above ground for
production at the same time. This module
produced 25,458 kg SEY with Rs. 39000 as
cost of cultivation and resulted in net return
of Rs. 43740 (Table 5).

Table 5: Production and economics of multi-layer farming module

Components Prozilzlgc)tlon (%OSS.; Groz;ns'gturn Net returns (Rs.)

Papaya 420 12600

Turmeric 625 18750

Bottlegourd 4525 45250

Amaranthus 58 580

Spinach 84 39000 840 43740
Coriander 76 1520

Beetroot 85 1700

Marigold 75 1500

Total 25458 (SEY) 39000 82740 43740

(iv) Dairy: The dairy unit is having one buffalo (Murrah) and one indigenous cow. A total of
956.3 litre of milk was produced with cost of
production as Rs. 1,19,210 with share of 45%,
15%, 12%, 25% and 3% on labour, concentrates,

straw, green fodder and medicine, respectively

% share in cost

Labour
[PERCENT Dry fodder

AGE e < 15% Green
i Fodder
I 12%
. . _!oncentrat

module without family labour cost was Rs. Medicine

e
% 25%
65850. A total of 15.8/t farm yard manure and >
1.0/t vermicompost was prepared from the dung

(Fig.3). Total gross return and net returns from
dairy unit was found to be Rs. 1,31,060 and
Rs. 11,850, respectively. Net return from dairy

Figure 3: Share in cost of production under

dairy in IFS
of dairy unit.
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(v) Boundary plantations: On the boundary Different value added products from banana
of IFS model, guava and karonda hedge were prepared from the marketable surplus.

has been planted for better utilization of

a. Pseudostem nectar: Mixing sugar syrup
(TSS, 66.6£2%) along with banana
pseudostem juices in different proportions
(0-70%) followed by addition of color,

essence and preservatives (sodium

different resources. Similarly, on the bunds
of IFS model, bajra napier hybrid (cv. CO-
5) is planted. Karonda hedge also act as
biological fencing because of its spikes and
protects crops from stray animals. During the benzoate @100ppm) was evaluated. The
reporting year total of 550 kg guava, 125 kg
of karonda and 9906 kg hybrid napier fodder

was harvested and Rs. 33,459 net return was

banana pseudostem nectar with 40% juice
(24.8°Brix) had recorded the maximum
overall acceptability score (8.3+0.2) with

earned. )
attractive colour, flavour and taste.

(vi) Secondary Agriculture (Value addition):

Plate 1: Preparation of banana pseudo stem nectars

b. Banana flower pickles: After cleaning and removing all the inedible parts, flower buds were
subjected to blanching treatments (0, 2, 4, 6 and 8 min.) and dipping in citric acid (1.0%)
solutions for one hour. Banana flowers pickles prepared with 6-minute blanching treatment

recorded maximum over all sensory score (8.1). Economics is presented in Table 6.

Plate 2: Preparation of Banana flower pickle
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Table 6: Economics of different value-added products of banana

Product Q(:lfa:l;vl:y Cost of Final Total Net Income
(Banana) material processing | quantity | income | income improvement
k) (Rs) ke) | Rs) | (R P
Psen‘;i‘t’aitsem 20 520 20 1600 1080 10.8 times
Flower pickles 4 80 2 400 320 16.0 times

Recycling of waste/residue: To build up
fertility of soil, residues of different crops were
incorporated/added in the IFS model. During
the reporting year a total of 18,279 kg of crop
residues and farm wastes were recycled within
the system. Through incorporation of these farm
wastes 135.7 kg N, 37.8 kg P,O,and 206.1 kg K
was added in the soil which is equivalent to 295
kg urea, 237 kg SSP and 343 kg MOP fertilizer.

Economics of IFS: Total cost of cultivation
of 0.70 ha IFS model was estimated to be Rs.
2,15,025 with gross return Rs. 4,52,324 and net

return Rs. 2,37,299. A total of 396 mandays were
generated in [FS model. If cost of family labour
excluded then total net rerun increased to Rs.
3,56,099 with B:C ratio of 4.70 of IFS model.
Among different modules, highest net return per
unit area was recorded from agri-horti module
followed by cropping system and multi-layer
farming module. This IFS model ensured round
the year income generation with the earning of
more than Rs. 10,000 net return during 9 months
(Fig. 4).

December,
Rs. 36632

November,
Rs. 48920

October,
Rs. 14771

September,
Rs. 18380

August,
Rs 9866

July,

June,

Monthly

income

May,
Rs 7911 Rs-19435p¢ 11364

February,
Rs. 89994

net

March,
Rs. 25024

April,
Rs. 56966

Figure 4: Monthly net return from IFS model
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Plate 3: Visit of Dr. Himanshu Pathak (Secretary, DARE and DG, ICAR); Dr. S.K. Chaudhari

(DDG, NRM)

Plate 4: Visit of representatives of CIMMY T,CSIRO and SAARC delegates

Project IXX14065: Refinement of vegetable-
based farming system models for food and
nutritional security of farmers of Western
Uttar Pradesh

On-station horticulture based farming system
model of 1.5 ha has been developed using 4
different modules viz., module 1- fruit orchards
(with intercropping of vegetables), module 2-
vegetables, module 3- field crops and module
4- pond dyke system with integration of poultry
birds for improving profitability, enhancing

productivity and nutritional security of small and

marginal farmers particularly of western plain
zone of Uttar Pradesh. Module 2 comprising of
vegetables, highest area of 34 % under cultivation
followed by Modulel (cultivation of fruits +
intercropping of vegetables) with a share 0f 27%.
Module 3 (crop based) had 27 % area followed
by module 4 (pond dyke system + integration
of poultry) to the extent of 7 %. Similarly, the
share of different modules involved in the total
cost incurred in developing the model has also
been studied. Upon studying the economics of

the model, it has been reported that total gross
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returns (GR) obtained from the model were Rs
4, 33, 4240, net returns (NR) were Rs 271403
with cost of cultivation (COC) of Rs 162021
with the B: C ratio of 2.67 as shown in Fig 5. It
has been reported that the net returns as well as
the gross returns of the model were increasing

over the years. This is due to the fact that the
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fruit trees under module 1 gave good yield. It
has been reported that 16 crop families are
performing well in this model, 26 types of crops
are grown in this model in a year providing a
perennial cover of around 39 %. Thus, much
diversity is prevalent in the system which is very

much essential for a balanced ecosystem.

2022

Economics of the model over the years

433424
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Figure 5: Economics of Horticulture Based Farming System Model for last three years

It has been reported that during year 2020, the
production of fish, meat and egg was very low
as compared to year 2021 and 2022 but the
production of sugarcane, ceareals, millets and
green leafy vegetables were almost similar for
the years under study as shown in Fig 6. But the
production of fruits was reported to be lower in
year 2021 than 2020 and 2022. This is because
in year 2022, it was off season for production
of fruits like mango showing alternate bearing
habit. The developed farming system model
is able to fulfill the need of the family for

ICAR-Indian Institute of Farming Systems Research

food besides ensuring the nutritional security.
Through this model, the annual requirement of
a 5 member farm family can be met for cereals,
roots and tuber crops, green leafy vegetables,
other vegetables, fruits, sugar and jaggery and
fish. Apart from meeting the annual requirement,
the surplus is also obtained from this farming
system model which upon selling in the market
provides additional income to the farm family.
The soil microbiological properties of the
model were studied and it was reported that the

compared to previous year not much significant
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difference in the total microbial activity in nutrients which allow the multiplication of the

different systems was found except pond dyke

system. Pond water contains readily available

microbes and better crop growth.
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Figure 7: Pond -dyke module supplemented with poultry component under the developed model at
Siwaya Farm
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Project 1XX19733: Development of fruit
based integrated farming system for western
plain zone of U.P.

This is an ongoing project for the development
of fruit crop based farming system with
the objectives of evaluating most suitable
intercropping with fruit plants species and
assessing the productivity, profitabiltity and
sustainability of the system. Plants of three
varieties of guava (Psidium guajava) viz.,
Allahabad Safeda, Sardar (L-49) and Sweta, three
varieties of Pomegranate (Punica granatum)
viz., Bhagwa, Arakata and G-137, were planted

along with plants of Sweet orange/ Mosambi

Table7: Yield of intercrops in orchard (REY, g/ha)

ICAR

(Citrus sinensis) Nagpur mandarin (Citrus
reticulata) and Kinnow (Mandarin X Orange).
The yield of different cropping systems has been
presented in Table 7. The results indicate that
there were significant differences in yield levels
(REY) of intercropping modules (cereals based,
vegetable based and fodder based). Vegetable
based intercropping modules was most suitable
in all crops their cultivars. It ranged between
178.3 to 186.2 g/ha (REY), which was quite
higher than cereal crop based cropping (from
90.3 to 98.8 g/ha) and fodder based cropping
system (126.4 to 135.6 g/ha).

Cropping system Guava Pomegranate Citrus
Cereals (Rice-wheat-dhiancha) 98 .8 92.4 90.3
Vegetable (cowpea-potato- okra) 186.2 181.7 178.3
Fodder (sorghum- oats- maize) 135.6 131.4 126.4

Economics of the system revealed that the
vegetable-based intercropping was the most
suitable cropping system and giving highest net
return in the guava (Rs 1,03,316/ha) followed by

citrus crops (Rs 99,933/ha). The least return was
found in pomegranate (Rs 98,513/ha) followed
by cereal and fodder crops (Table8).

Table 8: Economics of fruit based farming system (Rs/ha)

Guava Pomegranate Citrus
Cropping system | o] | Gross | Net Total | Gross | Net Total | Gross | Net
cost return | return cost return | return cost return | return

Cereals (Rice- 78283 | 154303 | 76020 | 76345 | 149890 | 73545 | 76070 | 148695 | 72625
wheat-dhaincha)
Vegetable
(cowpea-potato- 09418 | 202734 | 103316 | 92567 | 191080 | 98513 | 94100 | 194033 | 99933
okra)
Fodder (sorghum-

) 34820 | 88340 | 53520 | 34020 | 85209 | 51189 | 32500 | 81560 | 49060
oats- maize)
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Project IXX16524: Development of control group had the maximum grain yield for
regenerative Agroforestry based IFS model .. . (12.0 g/ha) and pearl millet (11.5 g/ha),

for sustainable production and livelihood while the maximum grain yield for sorghum

The experiment was initiated at the Siwaya (3.1 g/ha) was observed in the Shisham group.

Farm, TIFSR, Modipuram in which three tree g, ynderall the three treatment plots and control

species, namely Moringa oleifera (Drumstick ... analyzed at depths of 0-15, 15-30, 30-45 cm

tree), Tectona grandis (Teak), and Dalbergia ¢ . ovailable nitrogen, phosphorus, potassium,

sissoo (Shisham), and five different cropping organic carbon, electrical conductivity and pH

systems were taken in Alley cropping design  (papje 9). There was no statistically significant

(6mx6 m). During Kharif of 2022, green gram,  yifrerence in terms of available nitrogen under

maize, pearl millet and sorghum intercrops were o yrees or even at different soil depths. There

grown. was significant variation in phosphorus and
The control group exhibited the maximum straw ~ electrical conductivity of soil at different depths.
yield of green gram (5.2 q/ha), maize (22.5 q/ Interaction of trees and soil depth had significant
ha) and pearl millet (3.28 q/ha). The maximum influence on nitrogen availability and electrical
straw yield of sorghum (17.9 q/ha) was observed ~conductivity of the soil, pH of soil was towards
in the Moringa group. The grain yield of pearl ~neutral throughout the treatments.

millet was highest with Moringa (5.6 g/ha). The

Table 9: Baseline soil data under different trees in agroforestry based IFS model.

Soil Debth Available | Available | Available | Organic| Electrical

Treatment (cm)p N P K matter | conductivity | pH
(kg/ha) (kg/ha) (kg/ha) (%) (EC) (dS/m)

0-15 194 .43 26.61 155.06 0.30 240.30 8.01

15-30 294.78 7.96 163.97 0.43 302.35 7.94
Control

30-45 338.69 1.42 163.97 0.33 240.40 7.90

Average 275.97 12.00 161.00 0.35 261.02 7.95

0-15 341.20 41.49 372.00 1.00 272.54 7.81

15-30 273.46 38.03 463.21 0.85 259.40 7.88
Moringa

30-45 238.34 16.73 358.94 0.74 291.54 7.90

Average 284.33 32.08 398.05 0.86 274.49 7.86
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0-15 273.46 68.72 444.48 0.96 210.14 7.72
—_ 15-30 240.85 38.72 336.27 0.73 201.38 7.83
ca
30-45 265.93 33.96 348.50 0.56 200.26 7.82
Average 260.08 47.13 376.42 0.75 203.93 7.79
0-15 278.48 48.41 332.98 1.10 189.00 7.96
15-30 248.37 47.03 253.46 0.91 246.04 7.90
Shisham
30-45 cm 248.37 45.03 397.33 0.91 360.00 7.81
Average 258.41 46.83 327.92 0.98 265.01 7.89
LR T oY _H‘"j_{':'
! 350,00
Fi 300.00
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Figure 8: Baseline soil data EC, pH and organic carbon content.

Project IXX18655: Sustainable livelihood
generation through IFS involving uneconomic
cattle

The project was started on 24 June, 2019.
Initially, 05 uneconomic cattle, 21 goats and
500 poultry birds were to be maintained in 01
acre land for the development of profitable
farming system model. The objective of the
project is to get sustainable livelihood from
un-economic animals with proper feeding and
caring alongwith components of crop, dairy,
goatry and poultry for extra income. The unit
of uneconomic cattle was established by the

procurement of 5 nondescript/local cows from

ICAR-Indian Institute of Farming Systems Research

the Nagar Nigam Gaushala, Partapur, Meerut.
However, during the reporting period, only
cattle and crop components were taken up. The
animals were provided optimum feeding and
management. The female were managed with
proper feeding and caring to make them fertile.
Al was performed using indigenous pure breed
selected bull semen to upgrade the progeny.
The dung of the animals was converted into
vermicompost, for use as a source of nutrients

to crops.
(i) Dairy component:

During the year, 2022, five cows and three




M - Annual Report 2022

ICAR

male calves were maintained in the system.

The total milk production from the cows was

1146 litres and gross income from milk was

Rs. 51570. Total gross income and net income

from dairy unit was found to be Rs. 91020
and Rs. -56193, respectively (Table 10).

Table 10: Economics of dairy component

Animal species | Variable Milk FYM Vermi- | Gross income | Net income
cost (Rs.)| obtained | prepared compost (Rs.) (Rs.)
(litres) (qQ) prepared (q)
05 cows + 03 147213 1146 183 12 91020 (-)56,193
male grower

The cow dung was converted into FYM and
vermicompost. During the period, a total of
195.00 q. of FYM and vermicompost were
applied to the crop components of the model.
(Table 11). By addition of different manures,

Table 11: Recycling of FYM and vermi-compost

127.80 kg nitrogen, 42.60 kg phosphorus and
122.31 kg potash was added in the soil, which is
equivalent to 277.83 kg urea, 266.25 kg SSP and
203.85 kg MOP fertilizer.

Nutrient content Nutrients recycled
Type of Qunatity (%) (kg)
manure (@) N p K N p K
FYM 183.00 0.60 0.20 0.57 109.80 36.60 104.31
Vet 12.00 1.50 0.50 1.50 18.00 6.00 18.00
compost
Total 195.00 - - - 127.80 42.60 122.31

(ii) Crop component:

All fodder crops performed very well in the
system and overall, 55.85 q fodder was harvested
from 2500 m? area with a productivity level of
223.16 t/ha. Bajra Napier hybrid gave the highest
system productivity of 287.70 t/ha by supplying
14.38 t/ha from an area of 500 m? in five cuts,
followed by berseem 84.22 t/ha in four cuts, oat
84.0 t/hain two cuts, sorghum 80.30 t/ha in kharif

and 71.60 t/ha in summer fodder, pearl millet

with 70.20 t/ha and fodder maize 61.50 t/ha.
However, Moringa provided 5.48 q leaf biomass
from a 500 m? area with a system productivity of
10.96 t/ha. Among bajra napier hybrid varieties
BNH (CO-5) performed exceptionally well both
as field performance and animal feeding point of
view, and no adverse effect observed as animal
health. Apart from this, mustard and wheat grain
yield of 1.61 q and 5.85 q was obtained from
500 m?and 1000 m?, respectively. Straw yield of

6.05 q was also obtained from wheat.

ICAR-Indian Institute of Farming Systems Research



(iii) Economics of IFS Model consisting of

uneconomic cattle

The model consists of crop and dairy modules.
The highest net income of Rs. 80,012 was
contributed by cropping system module with B:C
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ratio of 5.67. The overall net return (including
labour cost) from the system was Rs. 28,819
with B:C ratio of 1.15, moreover, the overall net
return (excluding labour) from the system was
Rs. 91,609 with B:C ratio of 1.95 (Table 12).

Table 12: Economics of one acre IFS model consisting of uneconomic cattle

. Net
Component Total yield Variable | Gross re- return
P y cost (Rs.) | turn (Rs.) R B:C
(Rs.) ratio
585 kg graint+161 kg oil
Cropping system | seed+ 48833 kg green fod- 17134 97146 80,012 5.67
der+ 605 kg straw
i + ilk + +
Dairy (05 cows + | 1146 Its milk .1 83 qFYM 147213 91020 | (1)56.193| 0.62
03 male growers) 12 g Vermicompost
Including family Total 164347 | 188166 | 28,819 | 1.15
labour
Excluding family Total 96557 | 188166 | 91609 | 1.95
labour
Project IXX17339: [Establishment of training and hands on demonstration for setting

ornamental and biofloc fisheries modules for

farm livelihood improvement

In India, especially in the western, eastern and
southern region, a well flourishing business
has been operating with excellent growth
potential besides providing employment
and entrepreneurship to rural youth. 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
is necessary for a demonstration unit to be set

up where interested farmers can be provided

ICAR-Indian Institute of Farming Systems Research

up an ornamental breeding unit in the back yard.
For this purpose a setting up a demonstration unit
of ornamental fish breeding as well as a module
for breeding culture fish was undertaken. During
the reporting period, FRP hatchery consisting
of breeding pool, hatching pool and spawn
collection chamber were procured and installed
in the IFS model. Aquariums were procured
and setup. Fishes were acclimatized to the new
aquariums and rearing of six species of aquarium

fishes was initiated.
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Plate 6: Breeding trial and culture of live feed for juveniles

Culture of live feed (Daphnia, Moina) for the
aquarium fishes was also initiated in the spawn
rearing tank. A new module as carp breeding
hatchery unit consisting of breeding pool,
hatching pool and spawn collection chamber
in the IFS system was established. One set of
breeding trial for Labeo rohita was set. Female

fish weighing 1.5 kg was injected with Ovatide

@ 0.05 mg/kg body weight and male fishes (two
numbers) were injected with 0.2 mg/kg body
weight for inducing spawning in the evening.
After overnight induction, fishes spawned in the
morning and fertilized eggs were transferred to
the hatching unit through centrifugal action of

water.

Plate 7: Fishes injected with breeding hormones and fertilized eggs in spawning pool
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The unit was installed and one breeding trail was
conducted but due to late season the eggs had
gone into atresia and no fertilization was there
due to poor egg quality. Further, on experimental
basis for incorporation into IFS model, another
module namely rearing and breeding of
ornamental fishes for aquarium purposes is being
developed. The aquarium fishes namely, gold
fishes of different varieties, Koi carp, black and
silver molly of various varieties were brought and

reared in the plastic tubs as a backyard activity

Annual Report 2022 - M

for increasing livelihood security for rural youth
and farm women. The fishes are being reared
and acclimatized for confined culture without
filters. Aeration was provided into the tanks and
regular water exchange is being undertaken.
Aquariums have been indented and upon receipt
shall be setup with heaters, filters and proper
aquarium setup. Juvenile fishes shall be reared
for adulthood and the trail breeding shall be
undertaken to develop breeding protocols and

the young ones reared.

e —

|

Plate 8: Rearing of aquarium|Plate 9:

fishes in plastic tubs

Trial
experiment for aquarium fishes

Plate 10: Juveniles of black
molly

Breeding

Project  IXX14951: Evaluation and
identification of farm implements under
different farming systems

(i) Assessment of work output and muscular
stress

In order to reduce/prevent various kinds of
musculoskeletal disorders (MSD’s) i.e. a risk
factors in farm workers involved in harvesting of
various vegetables and fruits vis a vis enhancing
productivity and quality the need was felt to find
out the possible solutions among the manual
harvesting in horticultural and vegetable crops.
With this objective a multipurpose horticultural
crop harvesting tool is being developed to

harvest different horticultural crops viz., bottle

ICAR-Indian Institute of Farming Systems Research

gourd, sponge gourd, bitter gourd, okra, brinjal,
tomatoes, different fruit crops within the reach
of human (with/without ladder), roses, gladiolus
etc. To find out the efficiency of developed tool
in respect of ergonomic comfort (grip fatigue,
strain index) and work output (kg hr') a field
study was conducted at research experimentation
farm of ICAR-IIFSR as well as farmer’s field.
The comfort of the developed harvesting tool
was assessed through four-degree liker scale
(strongly disagree, disagree somewhat, agree
somewhat and strongly agree) on 30 sample
size. The data obtained so were tabulated and
analyzed using descriptive and inferential

statistical tools (frequency, percentage analysis
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of variance, t test etc). The newly developed the strain index in fruit cutting of five crops viz.,

tool was not only found capable in increasing okra, bottle guard, sponge guard, bitter guard

the work efficiency of labour but also reducing and brinjal.

Plate 11: Harvesting (a) bottle guard (b) sponge guard with improved tool

Strain index with conventional methods in case of okra, bottle guard, sponge guard, bitter guard

of all the five crops were noticed as 6.76, 6.03, and brinjal. Grip fatigue was also noticed 2-3
5.93,5.66 and 9.0 that was reduced to 2.83,2.66, fold lower with improved tool. The detailed
2.66, 3.0 and 2.76, respectively, for fruit cutting results are presented below in Table 13.

Table 13: Assessment of work output and muscular stress during harvesting of various vegetable
crops with conventional and improved methods

Crop Parameters Performance by developed tool F value | P value
Conventional | Improved -1 | Improved
-2
Okra Work output (kg hr') 7.01 7.68 7.20 0.65 NS
Strain index 6.76 2.83b 3.76° 11.01™ | 0.009
Grip fatigue (%) 2.99 1.19° 1.53% 83.16™ | 4.21e-5

ICAR-Indian Institute of Farming Systems Research
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Bottle | work output (kg hr) 193.20 213.59 -6.87" | 0.0023
ourd Strain index 6.03 2.66 3.96%* | 0.016
Grip fatigue (%) 3.27 1.99 3.91" | 0.017
Sponge | Work output (kg hr') 39.12 42.71 -4.12" | 0.014
gourd Strain index 5.93 2.66 3.58" | 0.023
Grip fatigue (%) 3.46 1.46 8.02 | 0.0013
Bitter | Work output (kg hr) 57.31 62.96 -12.97"* [ 0.00020
gourd Strain index 5.66 3.0 470" | 0.009
Grip fatigue (%) 3.45 3.15 0.57 NS
Brinjal | Work output (kg hr) 142.15 100.84 8.86™ |0.00089
Strain index 9.0 2.76 5.43" | 0.0051
Grip fatigue (%) 3.23 2.31 0.28 NS

*For okra harvesting : Conventional: Without
tool, Improved-1 :Ring cutter; Improved 2:
ICAR-ITFSR multipurpose horticultural crop
harvesting tool, F-value = Calculated value of
F, p= Probability value for differences of means
more than two groups assuming single factor at
5 % level of significance. Values with different
superscripts in a column (a,b) differ significantly
(p £0.05) analyzed through post hoc test.

*For other crops: conventional: Knife/no
tool, Improved': ICAR-IIFSR multipurpose
horticultural crop harvesting tool, #-value =
Calculated value of t, p= Probability value for
differences of two sample means assuming equal

variances at a 5% level of significance.

(ii) Comfort assessment: The comfort
parameters of the multipurpose harvesting
tool were assessed on the basis of four degree
of liker scale i.e. strongly disagree, disagree

somewhat, agree somewhat and strongly agree.

ICAR-Indian Institute of Farming Systems Research

100 percent farmers have responded as strongly
agree in terms of tool’s functionality, safety,
high product quality, easy to carry, no handle
hardness, no blisters, good tactile feeling, good
fit in hand, absence of slippery handle, solid
design, no roughness on hand surface. However,
6.66 % farmers somewhat agree on posture
tool’s good working posture, 13.33% farmers
somewhat agree on the tool’s easiness in use, no
muscle cramp, easy handling. Similarly 33.33%
farmers somewhat agree on the tool’s response
towards no pain in muscle, no numbness in
fingers, no peak pressure in hand, 40% farmers
somewhat agree on light weight of tool, 66.66%
farmers were somewhat agree less force exerted
by the tool. Rest of the farmers responded as
strongly agree on the above variables (Fig. 10).
Around 2 to 3% production loss was observed
during convention plucking whereas no loss was

observed during plucking with improved tools
(Fig 9).
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(N=30)

Functional

—¢=— Agree Somewhat == Strongly agree

Figure 9: Comfort assessment of multipurpose harvesting tool

Plate 12. Harvesting okra with improved tool
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Plate 13: Harvesting (a) brinjal and (b) bittergaurd with improved tool.

Code OXX5170:
pesticides application in IFS

Project Influence of
model on
fisheries module and measurement of GHGs

emission from aquaculture ponds

Under this project pesticide usage in terms of
their active ingredient and pesticide classes
were enumerated along with testing for their
residues in fish pond water, soil and fish samples
through residual studies. Database of pesticide
usage and quantification of active ingredients in
25 IFS models was analyzed. IFS models were
categorized into low (less than 0.2 kg a.i./ha),
medium (between 0.2 to 0.4 kg a.1./ ha) and high
(above 0.4 kg a.i./ ha). The experimental results
revealed pesticide usage varied in the range of
0.005 to 1.92 kg a.i./ ha. Alternate eco-friendly
strategies such as mulching, intercropping,

mechanical weeding aided in reduction of

pesticide usage in the IFS models. At Karamana
centre, water samples from all the four IFS
fish ponds were analyzed for organochlorine,
synthetic pyrethroids and herbicides. Results
revealed that all samples were free from
pesticide residues. Soil samples from all the
IFS models at Karamana were analyzed for
OC, SP, carbamates and herbicides (altogether
98 compounds were tested). All samples were
found to be pesticide free. Further, Fish samples
from homestead, coconut and banana-based IFS
models were analyzed for pesticide residues
(OC, SP and herbicides), and were found to be
free from residues. There is only very limited
use of pesticides in the IFS models developed in
the models. Milk samples from all the four IFS
models and fish samples from coconut-based IFS

model were tested for pesticide residues (OC,

ICAR-Indian Institute of Farming Systems Research
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OP and SP compounds). As per test results, all o To identify and evaluate secondary

these samples are free from pesticide residues. agriculture avenues in farming systems

Manual and mechanical weed management also perspective for attracting rural youth.

contributed towards reducing herbicide use in The study of climate smart IFS across

the IFS models. Study on GHG emission in terms agroclimatic zones during 2021-22 depicted

-1 4-1 :
of CH, g ha' d' conducted at Ludhiana centre that:-

revealed 23.4 g ha'! d'as compared to that of
e REY(t) varied between 10.24 (LGP) to 41.00

in Trans Gangetic Plains (TGP).

32.5 gha' d!in the previous years. Overall result
from the study at different locations suggested
lesser use of pesticides and chemicals in the [IFS e Animal feed cost as percentage of market
models which were also corroborated by lab input cost varied from 5.7% in Lower

analysis studies at selected centre confirming Gangetic Plains (LGP) to 78.8 % in Islands.

the results. Further, integrated management of i )
e Net returns per rupee invested varied from

0.2 (West coast plains and hills) to 1.29 in
Eastern Himalayan region (EHR).

weeds through alternative approaches reduced

overall chemicals/pesticide usage in the system.

Project IXX18172: AICRP on Integrated

. . . e Water productivity (Rs/m’) was highest
Farming Systems On-station (National)

being in West coast plains and hills (254.8).
Under All India Coordinated Research Project

(AICRP) on Integrated Farming Systems (IFS)

on station experimentation, sustainable resource

e Improvement in soil OC over initial status
in the range of 2.4 % (Eastern Plateau and

. Hills) to 69.7 % (Island).
management for climate smart IFS were

implemented starting from 2017-18 with revised ® Energy input and output ration varied from

objectives, across different agro-climatic zones, 0.06 (Eastern Himalayan region) to 2.27
and continued through reporting period of 2021- Upper Gangetic Plains (UGP).
22 which are as follows: e Employment generated was highest in
e To identify ecologically and economically Southern Plateau and hills (738.4) and lowest
viable enterprises for different regions under in Islands (210 days).
climate change scenario. e Sustaibale Value Index (SVI) varied between
e To undertake resource budgeting in systems 0.4t00.8.

perspective with special reference to soil, ¢ Mean net Green House Gas (GHG) emission

water, nutrients and energy. as estimated was negative in all agroclimatic

e To evaluate the low carbon production region except Eastern Himalayan Region

modules in the system. (EHR) which was only 3.5.
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Project 1XX15140: Assessing the role and
contribution of Integrated Farming Systems
for addressing One Health at household and
landscape levels

As the project is in beginning stage, therefore
data collection is in progress. However, analysis
of the cropping systems component was
completed for SK Nagar (Arid Agroecosystem)
and Jorhat (Humid) for the period of 2020-21.
At S K Nagar (Gujarat), eight different cropping
were evaluated viz.

systems groundnut-

potato-pearl millet, castor-castor-greengram,
groundnut-wheat+lucern-greengram, Bt cotton
+ sunhemp-castor-bittergourd, green gram-
fodder

lucerne, pearl millet-potato-groundnut, and Bt

fennel+cauliflower-fennel, sorghum-
cotton-wheat-fodder sorghum. On the basis
of diversification of cropping systems, crop
(Pearl
recorded maximum rice equivalent yield (217 g/
ha), gross return (3,83,602 Rs./ha) and net return
(2,28,402 Rs./ha) while, net return per rupees
invested (2.27) was highest in fodder based

system (Sorghum - lucerne for fodder/seed). The

sequence millet-potato-groundnut)

system profitability (625.8 Rs/day) and system
productivity (26.3 kg/ha/day) were recorded
higher under the treatment of crop sequence Pearl
millet-potato-groundnut. The highest available
soil N (242.78 kg/ha), available soil P (31.72
kg/ha) and available soil K (217.60 kg/ha) was
noted in groundnut-potato-pearl millet cropping
sequence, whereas, organic carbon (3.83 g/kg)
were recorded highest in crop sequence of Bt
cotton- wheat-fodder sorghum. Ten cropping

systems such as rice-fallow-autumn rice, rice-
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toria-fallow, pigeonpea-vegetable pea-autumn
rice (DS),

rajmash-cowpea, rice-toria-black gram, teosinte-

soybean-toria-black gram, rice-

oat-cowpea, teosinte-oat-rice bean, ridge gourd-
broccoli-okra and bitter gourd-tomato-french
bean were evaluated at Jorhat (Assam). The
highest REY of 472.0 g/ha was observed with
bitter gourd-tomato-french bean system over
other systems. After three years of completion
of cropping system, available soil N was higher
(238 kg/ha) under soybean-toria-black gram
system. Therefore, above system can be used as
soil quality enhancer system and may be taken

up in rotation with other systems

Project 1XX19503: AICRP on Integrated
Farming Systems-
(National)

On Farm Research

The AICRP on IFS (On Farm Reserch-OFR)
is being operational at 32 centers with the

following objectives

1. On-Farm crop response to plant nutrients in

predominant cropping systems.

2. Diversification of existing farming systems
household

(Innovative approach).

under marginal conditions

3. On-farm evaluation of farming system
modules for improving profitability and
livelihood of small and marginal farmers

(Holistic approach).

1. On-Farm crop response to plant nutrients

in predominant cropping systems

Increasing the nutrient use efficiency in major
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food production systems has always been a application gap of 16, 25, 56 and 95 per cent
major concern because of escalating costs of in N, P,O,, K,O and micro nutrient between
production of crops, especially with regard to farmers practice and recommended nutrient
nutrient management. ‘Researcher-designed package. The same is also reflected in system
farmer managed trials’ were conducted through yield of major cropping systems.

farmer participatory research covering the major » It was recorded that application of NPK gave

1359, 2086 and 1415 kg/ha higher yield over
the farmers’ practice, which can be further
increased up to 1866, 2633 and 1804 kg/ha in

rice-wheat, maize-wheat, and rice-chickpea

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-mustard, 24 each in
rice-maize, rice-okra, pear millet-mustard, pear
millet-wheat and soybean-wheat, 12 in maize-

systems, respectively, with the addition of

chickpea. Across various NARP zones and . . :
soil test-based micronutrients.

cropping systems, farmer’s package resulted in
» Agronomic Efficiency (AE) of N can be

enhanced to 34, 20, 19 and 47 kg (grain yield
and micronutrients. On-farm system yield gap /kg of N) from 7, 9, 8, 18 (grain yield /kg

of N) in rice-rice, rice-wheat, maize-wheat,
between recommended dose of N, P,O_, K O+ )

2 5’ . . .
micronutrient and farmer’s package were found and rice-chickpea systems, respectively, by

lower yield compared to recommended package

owing to the lower application of N, P,O,, KO

275

application of recommended dose of N with
P and K instead of N alone.

to be higher in rice-rice, rice-wheat, maize-
wheat, and rice-mustard cropping systems.
Application of micronutrients based on soil test  » Mean economic response of cropping systems
resulted in additional yield of in rice-rice, rice- to applied nutrients indicates, a return of Rs
wheat, maize-wheat, and rice-mustard systems. 6.7, 4.0 and 7.0 per rupee invested on N,
In all the NARP zones and systems, application P_O, and KO respectively.

of recommended N, P,O, and K O alone or N,

. Diversification of existing farming systems

P,O,, K,O and micronutrient resulted in higher under marginal household conditions

yield and use efficiency of nutrients. Suboptimal The experiment in farming systems perspective

was initiated with the background that 63 %

households in India are in marginal category with

application in terms of number and quantity
resulted in significantly lower yield and use

efficiency of nutrients especially nitrogen. average land holding size of 0.38 ha. Due to their

Significant findings are outlined as under: size of holding, marginal farm households do not
have sufficient marketable surplus for getting

» On-farm nutrient response trials (432 no’s)

conducted in various NARP zones, across the decent livelihood and are most vulnerable to

the locations and systems indicated, nutrient climate related risks. The assumptions made are
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marginal households are having family members
of 5 with crop + livestock as the dominant
farming systems and if this system is diversified,
sufficient marketable surplus can be generated

for sustainable livelihood.

The experiment was designed with innovative
approachinwhichchangesaremadecompulsorily
in all components of farming systems by way
of introducing new crops, livestock species and
product or processing techniques in marginal
households aiming to increase the marketable
surplus and income of the family from a less
land resource. The major strength of marginal
household is having sufficient manpower
(due to family size) for farm operations. After
benchmarking, modules comprising of cropping
system diversification (most efficient cropping
systems was synthesized keeping in view of
the farmers resources, perception, willingness,
market and requirement other components in
the system), livestock diversification [(Mineral
mixture + deworming+ round the year fodder
supply for existing components) + introduction of
location specific low cost livestock components
viz.,back yard poultry, duckery, piggery, goat
etc)],

of mineral mixture/value addition of market

product diversification (Preparation
surplus products/Kitchen /roof gardening) and
capacity building (Training of farm households
on farming systems including post- harvest and
value addition and assessing its impact) were
implemented in randomly selected 24 marginal

farm households in each district.

Impact analysis indicates that high yielding

ICAR-Indian Institute of Farming Systems Research
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varieties and mineral mixture with deworming
were adopted and continued by all farmers
during post-intervention period. Horticulture
component and small ruminants e.g. poultry,
goat etc. was less adopted mainly in North India

due to weather and social acceptability issues.

3. On-Farm evaluation of farming system
modules for improving profitability and
livelihood of small and marginal farmers

The experiment was designed with holistic
approach where in improvement of productivity
of existing components of the farming system
was concentrated by appropriate interventions
farmer introduction

besides opinion-based

of new components in optional module.
Benchmarking of all components was done
before making interventions in different
modules. Four modules comprising of crop (low
cost interventions in existing cropping systems
based constraint analysis), livestock (low cost
interventions in existing livestock components
based on constraint analysis), on farm processing
and value addition (on farm agro processing and
value addition of marketable surplus produces)
and optional (Introduction of additional
components based on households perception)
were implemented in 2 farm households in each
village comprising of 1 marginal and small
household. The experiment was implemented in
randomly selected 12 marginal farm households
in each district. Results across the locations
indicated significant improvement in net income
to the farmers due to interventions made in
various modules for improving the existing

farming systems.
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ORGANIC AGRICULTURE SYSTEM

Project IXX19584: Status of organic employmentduration for male farmers was Crop
agriculture in Western Himalayan Region +Livestock+Poultry+Horticulture (C+L+P+H)

under integrated farms, with 152.5 man-days/

The present study aimed to characterize the

status of various farming systems and their year. For organic and inorganic farming systems,

impacts on the livelihoods of farmers in Jammu. the values were 125.5 man-days/year and 104.5

A total of 120 farmers were selected using man-days/year, respectively. The highest returns

multistage strategies. Among them, 40 practiced ¢ obtained from the pulse-mustard-wheat

organic farming, 40 practiced inorganic cropping system, with a benefit-to-cost ratio

farming, and 40 practiced integrated farming of 2.03, followed by the rice-maize-vegetable

system, with different interventions. Descriptive * CPP& system, with a benefit-to-cost ratio of

statistics were calculated to analyze the socio- 1.97. The average calorie intake for food-secure

: : . households practicing organic, inorganic, and
economic data. Propensity score matching p g organic, ganic,

(PSM) was applied using kernel matching and integrated farming systems was 2910, 2793, and

radius matching methods to assess the impact 2854 kcal, respectively. To assess the livelihood

of organic, inorganic, and integrated farming patterns using the asset pentagon approach,

. . . improvements in net worth were found based on
on employment creation and income generation

for farmers. The results of the bascline survey different capitals of farm households practicing

revealed that out ofthe 120 sampled farmers, they organic, inorganic, and integrated farming.

were categorized as: landless (15%), marginal Additionally, a constraint-facing index (CFI)
(18%), small (44%), medium (14%), and large

(9%). The farming system with the highest

was calculated based on the different problems
identified to suggest policy recommendations.

Pulse-Mustard-Wheat |GGG o
Rice- Maize-Vegetable [IININEGNNET ——
Rice-Pulses+Wheat [|IINEGEGEGEGEEE —
Maize-Potato-Wheat |GG —
Rice-Wheat | ==

0 100000 200000 300000 400000 500000 600000 700000

B Total cost (Rs. ha.1)  E Gross Return (Rs. ha-1) Net Return (Rs. ha-1)  ® B:CRatio

Figure 10: Cost and returns of major cropping patterns of district Jammu
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Figure 11:Major crops are grown by sample farmers of district Jammu

The
produce homestead vegetables for their own

surveyed farmers were found to
consumption, with an average production of 105
kg and 257 kg during the summer and winter
seasons, respectively. They utilized available
spaces such as open sunny places, roofs, marshy
lands, slightly marshy areas, backyards, etc.,
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T T el
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i

Plate 14: Interaction with farmers during t

for this purpose. Additionally, most of the farm
holdings maintained approximately 3 to 4 fruit
trees either in the main farm area or in border/
bund areas. The average annual yield per farm
family was found to be 10 kg of mango, 60 kg of
jackfruit, 30 kg of banana, 5 kg of papaya, and 8
kg of guava for their own consumption.

o P

he survey of Districts Udhampur and Reasi
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Project 1XX18385: Crop improvement for tested in station trial against RH 749 (Check)
organic production system under organic environment (Table 14). Results
a. Varietal development of Mustard for revealed that three strains namely MM 16A

organic production system 241(1J 31xEC 597313), MM 16A 001(1J 31xEC
A total of 15 new strains have been developed 597313) and MM 17A 008 (MJA 25xMJR 3)

by taking different parents’ progenies under performed significantly superior over check (RH

organic environment. Out of which, during the 749) in terms of seed yield and other attributes
year of 2021-22, 09 strains (F, progeny) were (Table.15)

Table 14: Nine homozygous strains of mustard isolated from F. individual plant progenies across
the crosses

S.No. Strains developed and isolated from F, Parentage
1. M M16A 001 [J 31x EC 597313
2. M M16A 081 [J31x EC 597313
3. M M 16A 082 [J31x EC 597313
4. M M 16A 083 [J31x EC 597313
5. M M 16A 241 [J31x EC 597313
6. M M 16A 242 [J31x EC 597313
7. MM 16B 001 MIJA 38 x MJR 9
8. M M16B 002 MIJA 38 x MJR 9
9. M M17A 008 MIJA 25 x MJR 3
Table 15: Performance of newly developed organic strains of mustard in station trial 2022 against
RH 749 (standard check)

S. W S Days to | Plant height| Harvest 1;:2113%:;1 Seed yield

No. maturity (cm) index (%) ha) (kg/ha)

1 |MM 16A 001 137.00 187.00 34.05 6,912.54 2,352.92
2 |MM 16A 081 139.66 162.33 33.31 4,644.59 1,541.31
3 |MM 16A 082 139.66 156.33 29.09 5,097.58 1,481.50
4 |MM 16A 083 139.66 139.33 34.43 4,925.92 1,696.15
5 |MM 16A 241 135.66 213.33 34.72 7,242.28 2,514.95
6 |MM 17A 008 138.66 208.33 29.40 7,408.52 2,176.56
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7 | MM 16A 242 138.66 167.00 32.58 5,127.72 1,673.17
8 |MM 16B 001 136.33 177.33 29 .44 5,512.52 1,388.14
9 |MM 16B 002 134.33 153.00 30.32 4,625.32 1,396.53
jo |RH749(Standard| ¢ 54 162.33 31.71 6,200.93 1,955.74
-Check)
C. D.(p=0.05) 1.58 16.40 3.76 715.60 202.05
C. V. (%) 0.66 5.49 6.83 7.175 6.43
b. Performance evaluation of released

varieties under organic production system

(i) Mustard

During the year of 2021-22, twenty numbers of
mustard varieties developed by various Institutes
and Agricultural Universities were also tested
under organic environment. Though, most of

the varieties did not respond well in western

plain zone of U.P. under organic production
system. However, the variety Maya registered
highest seed yield (2420.60kg/ha) which was
54.89 percent superior over standard check
(RH 749). Varuna and Basanti were also found
significantly superior over RH 749 by 43.95 and
40.76 percent producing seed yield of 1948.33
and 1843.60 kg/ha, respectively (Table 16)

Table 16: Performance of mustard varieties under organic environment (2022)

S. No. | Varieties El?t’lsl:?ty fcl::;t height il]?i;e())ll(;)%ll(cf;l. EZZ‘;Z[ Seed )l’li:;d e
1. Rohani 137.66 165.00 5399.42 27.31 1474.59
2. Maya 138.33 197.66 7963.77 30.44 2420.60
3. Azad Mahak 138.66 169.66 4748.08 27.97 1324.16
4. Ashirvad 141.00 175.00 4453.54 32.17 1431.61
5. Urvashi 140.00 137.00 4178.24 33.44 1395.55
6. Vaibhav 136.66 152.00 3489.12 32.98 1197.93
7. Basanti 136.66 172.66 5905.02 31.15 1843.60
8. Vardan 136.33 163.66 3936.68 28.37 1088.77
9. Varuna 137.66 170.00 5950.60 32.74 1948.33
10. |Pitambari 121.66 186.66 2617.71 62.79 1641.31
11. |RH 749 137.33 147.00 3626.95 30.07 1091.74
12.  |RB 50 140.66 178.33 4107.86 34.99 1437.54
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13.  |RH 9801 137.33 131.00 278542 32.28 899.57
14. |RHO0I119 137.33 156.00 3536.55 31.16 1104.75
15. |RH 9304 137.00 145.00 2959.08 34.99 1035.92
16. |RH 8812 139.00 140.33 2600.42 37.73 904.01
17. |RH 761 139.00 146.33 2595.47 37.56 913.67
18.  |RH 725 137.66 148.66 3517.03 28.81 1013.69
19. |RH 406 137.00 122.66 2708.85 35.55 961.32
20. |RH 30 137.00 130.00 2799.25 37.18 1040.16
C. D.(p=0.05) 1.93 19.12 413.63 4.04 189.17
C. V. (%) 0.85 7.59 6.24 7.20 8.71
(ii) Wheat

02 not only gave highest yield in terms of grain
In order to ascertain the response of various Yield i.e. 42.81 g/ha, 42.44 g/ha and 37.07 g/ha
wheat varieties under organic management respectively but were also found comparatively
practices, eleven wheat varieties were tested superior in biological as well as the straw yield
during the crop season of 2021-22. Out of those, (Table 17).

three varieties viz; 5-SR-05, DBW 187 and 3-SR-

Table 17: Performance of wheat varieties under organic environment (2022)

siNo. [varistis [P0 | nighe | i |Tervestinder | Grsin il
(cm) (q/ ha)
1. DBW 71 114 76.33 90.38 27.95 25.33
2. 5-SR-05 118 92.93 115.14 37.34 42.81
3. 3-SR-02 116 77.86 110.75 33.86 37.07
4. HD 3086 119 78.33 94.70 31.23 29.63
5. DBW 187 120 82.20 114.50 37.08 42.44
6. DBW 222 118 89.43 93.27 28.47 26.42
7. WB 02 113 79.26 87.99 31.99 28.00
8. PBW 226 113 73.70 84.49 31.81 26.66
9. PBW 173 119 85.36 90.46 23.61 22.53
10. |[HD 3226 121 80.06 97.23 27.32 26.98
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11. |DBW-621-50 118 76.20 96.56 27.90 29.92
C. D.(p=0.05) 1.12 6.41 16.22 5.29 4.59
C. V. (%) 0.56 4.60 9.67 11.16 8.80
(iii) Rice conditions, while the second best in grain yield

To explore the potential of rice under organic
environment, 10 basmati rice varieties were
tested. Out of those, Malviya Basmati recorded
highest grain yield (57.30q/h) under organic

were PB 1609 and PB 1718 varieties. Therefore,
Malviya Basmati, PB 1609 and PB 1718 can be

suggested for organic cultivation (Table 18).

Table 18: Performance of Basmati rice varieties under organic environment (2022)

S. No. Varieties Phlzr;i:)li:;gti:al Biolo(%li/cha;)yield Harv(eos/::) )index Se(zc/l l)llee)ld
1. |Pant Basmati 2 98 161.70 28.29 45.76
2. |PB1718 93 161.80 31.75 51.38
3. |PB1 94 131.04 35.65 46.72
4.  |Basmati 564 92 151.20 32.47 49.10
5. |PB 1728 98 145.40 21.53 31.31
6. |Malviya Basmati 98 185.59 30.87 57.30
7. |PB 1509 84 105.10 33.60 35.32
8. |PB 1609 91 147.60 35.72 52.72
9. |PB 1637 91 140.75 35.72 50.27
10. |PB-6 93 129.20 24.32 31.42
C. D.(p=0.05) 2.36 8.65 3.36 2.56
C. V. (%) 1.02 6.64 7.83 6.26

Project 1XX14937: Nutrient management
in different cropping systems under organic
production systems

Experiment 1: Nutrient management using
mustard oil cake in basmati rice-mustard
cropping system under organic farming

Yields, system productivity and economics

Field experiments was conducted during 2019-

ICAR-Indian Institute of Farming Systems Research

2022 to test the performance of basmati rice —
mustard cropping system by using various doses
of mustard oil cake (MC) revealed a significant
improvement in yield of both of the crops (Table
19). Highest grain yield of basmati rice i.e.
4565 kg/ha was recorded with the application
of 5.0 t/ha MC in kharif + 5.0 t/ha MC in rabi
(T1) followed by application of 5.0 t/ha MC in
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Kharif + FYM & vermicompost (VC) in Rabi
(T2). An increase in grain yield of rice by 115
%, 73% and 76% over the treatment of FYM
& VC only (T11) was observed respectively in
the treatments of 5.0 t/ha MC (T1), 2.5 t/ha MC
(T4) and 1.25 t/ha MC (T7). Similarly, pooled
seed yield of mustard was recorded highest
under application of 5.0 t/ha MC in kharif +
5.0 t/ha MC in rabi (T1). Seed yield of mustard
was improved by 107%, 75% and 53% with the
application of 5.0 t/ha MC (T3), 2.5t/ha MC
(T4) and 1.25 t/ha MC (T7) respectively, as
compared to application of FYM & VC (T11).

Among different organic nutrient management
treatments highest net return of Rs. 1,10,249/ha
was received with the application of 2.5 t/ha MC
in kharif + 2.5 t/ha MC in rabi (T4) followed
by application of 2.5 t/ha MC in kharif + FYM
& VC in rabi (T5). This study concludes that,
application of 1.25t- 2.5 t/ha MC significantly

improves the productivity as well as profitability

of basmati rice — mustard cropping system and
mustard cake need to be integral part of nutrient
management under organic farming to meet out

crop nutrient demand.

Table 19: Effect of mustard oil cake application on system productivity and economics of Basmati
rice-mustard system

Treatments Rice |Mustard |Rice Cost of Gross |Net B:C
yield |seed yield |equivalent |cultivation |return |return |ratio
(kg/ |(kg/ha) |yield (t/ha) |(Rs./ha) Rs./  |(Rs./
ha) ha) ha)
T1- 5.0 t/ha MC (kharif)
1 5.0 t/ha MC (rabi) 4565 2647 10.42 230774 |318561| 87787 | 1.39
T2- 5.0 t/ha MC (kharif)
+ FYM & VC (rabi) 4459 1764 8.37 158120 262117103997 1.67
T3- FYM & VC (kharif)
1 5.0 t/ha MC (rabi) 2417 2656 8.28 166341 [245074| 78734 | 1.48
T4- 2.5 t/ha MC (kharif)
1 2.5 t/ha MC (rabi) 3661 2233 8.58 144883  [262520(117638| 1.82
T5- 2.5 t/ha MC (kharif)
+ FYM & VC (rabi) 3735 1562 7.20 117228 |225722|108494| 1.93
T6- FYM & VC (kharif)
1 2.5 t/ha MC (rabi) 2182 2174 6.99 121341 [208346| 87006 | 1.72
T7-1.25 t/ha MC (kharif)
1 1.25 t/ha MC (rabi) 3055 1951 7.35 118128 [224957[106829| 1.91
T8-1.25 t/ha MC (kharif)
1+ FYM & VC (rabi) 3073 1600 6.63 105907 |204790| 98882 | 1.94
T9- FYM & VC (kharif)
1 1.25 tha MC (rabi) 2177 1925 6.43 105907 [193335| 87427 | 1.83
T10- Inorganic 3806 2067 7.45 62258  [218836[156578| 3.51
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T11- FYM & VC (kharif)

1+ FYM & VC (rabi) 2119 1327 5.05 93686 |155506| 61819 | 1.67
SEm+ 67.9 95.7 0.22 - - - -
CD (P=0.05) 201.2 | 283.8 0.66 - - - .

MC- Mustard Cake, FYM- Farm Yard Manure, VC- Vermi Compost

Plate 15: Experimental view of Basmati rice field

Plate 16: Experimental view of Mustard field
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The effect of different doses of organic inputs was found in T1 (5.0 t/ha MC in kharif + 5.0 t/
viz., mustard oil cake, FYM and vermicompost ha MC in rabi) may be due to greater nutrient

on soil health was also recorded. This has been availability however the fungal population,

done by counting the populations of bacteria glomalin content and enzymatic activities were
recorded highest in T6 (FYM & VC in kharif,

2.5 t/ha MC in rabi). This presumably may

(on nutrient agar, Kings B agar, Jensen agar,
CRYEMA), fungi (on Rose Bengal agar and
Trichoderma selective medium), actinomycetes be due to the excess amount of organic matter
added to the field through addition of FYM and

VC which needs mineralization of nutrients by

besides the activities of various enzymes
involved in nutrient mineralization and glomalin
content as an indicator of carbon and nitrogen the secretion of soil enzymes (Table 20).

sequestration. The highest bacterial population

Table 20: CFU* (g/soil) of different microbial communities in soil of different treatments

Treatment Bacteria | Fungi | Actino- | Bacteria | Free living | Tricho- | Rhizobium
on NA | (x107) | mycetes | on Kings | N fixers | derma (x107)
(x10%) (x10%) | B (x10%) x107) (x10°)

T1- 5.0 t/ha MC (kharif)

1 5.0 t/ha MC (rabi) 137 33 29 86 231 25 54

T2- 5.0 t/ha MC (kharif)

1+ FYM & VC (rabi) 173 53 48 61 175 50 27

135' (f :% ﬁg%’;ﬁf;’rm 88 33 | 30 59 185 22 28

T4- 2.5 t/ha MC (kharif)

12.5 t/ha MC (rabi) 102 32 29 62 210 32 47

T5- 2.5 t/ha MC (kharif)

L FYM & VC (rabi) 145 44 39 108 206 36 40

T6- FYM & VC (kharif)

1 2.5 t/ha MC (rabi) 46 63 58 57 173 52 36

T7- 125 t/ha MC

(kharif) + 1.25 t/ha MC| 39 26 25 94 136 18 15

(rabi)

T8- 125 t/ha MC

(kharify + FYM & VC| 51 41 38 53 129 22 25

(rabi)

T9- FYM & VC (kharif)

1 1.25 t/ha MC (rabi) 117 36 32 49 169 33 24

T10- Inorganic 51 29 27 30 91 19 21

T11- FYM & VC

(kharif) + FYM & VC| 55 57 52 50 184 52 22

(rabi)

* CFU (Colony Forming Units)
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Project I1XX14913: Development of pest and
disease management package for organic

farming

Organic farming is a holistic food production
management systems which promotes and
enhances agro-ecosystem health, including
biodiversity, biological cycles, and soil biological
activity. Nitrogen and pest management are
key factors deciding the success of crop under
organic farming. The present project is aimed to
develop a complete package for pest and disease
management for major crops of Western U.P. for
organic cultivation. This could serve as a model
for developing same kind of package for other
parts of the country. The developed packages

could be directly utilized by the organic farmers

of the region.

Three pest and disease management packages
viz., organic pest and disease management
package; integrated pest and disease
management package and inorganic pest and
disease management package were evaluated
under field conditions. All the nutrient and pest
management practices of each package were
applied as per the scheduled time and dose.
Observations of different package were recorded

on cauliflower, tomato and brinjal crops.
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(i) Effect of different pest and disease

management package on cauliflower

Data recorded at curd initiation stage revealed
a significantly higher plant growth (leaf
area 1757.89 cc/plant) in case of integrated
management system. Average fresh biomass and
curd yield at harvest was also recorded highest
under integrated management system followed
by inorganic and organic system. Maximum
curd yield (454 g/ha) was recorded in integrated
disease management system in which, organic
and inorganic nutrient and pest management
practices were used in combination followed by
inorganic (404 g/ha) and organic system (326q/
ha) (Table 21). A reduction in curd yield by
19.29 and 28.20% as compared to inorganic and
integrated systems respectively was observed in

organic system of pest management.

At late stage of curd initiation cauliflower
suffers by only one disease i.e. downy mildew
(Peronospora parasitica). During the season of
November-February no other pest and disease
was recorded. Maximum downy mildew severity
(12.97%) was recorded in case of inorganic
management system followed by integrated
system (9.37%) and least (5.83%) in case of

organic management system (Fig 12).
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Table 21: Effect of different pest and disease management package on growth parameters and curd

yield of cauliflower

Final Plant | Avg. Leaf | Avg. fresh Avg. curd Curd
population/ | area (cc/ | biomass/plant | wt. /plant at | yield (q/
Treatment plot plant) | at harvest (kg.) | harvest (kg.) ha)
1. Organic pest and
disease management |71.00 1592.01 |2.57 1.28 326.07
package
2. Integrated pest and
disease management |69.33 1757.89 |2.81 1.52 454.15
package
3. Inorganic pest and
disease management |69.00 1694.38 |2.65 1.48 404.00
package
CD (p=0.05)= NS 46.60 0.098 0.150 17.65
14.00 7~
12.00 +
-E- 10,00
a
= -
2 800 ¢
o
8 600 7
£,
A 1=
® 40017
200 +°
noo 4= , , e
Organic Integrated Inorganic
Management practices

Figure 12: Effect of different management practices on downy mildew severity in cauliflower

(ii) Effect of different pest and disease

Maximum damage (23.38%) to fruit yield caused
management package on tomato

by fruit rot disease was observed in case of
Fruit borer (Helicoverpa armigera) and fruit inorganic pest and disease management system
rot disease caused by the fungus Phytophthora and minimum (16.73%) in case of integrated
infestans were observed to cause significant management system. While, infestation of fruit

losses in marketable fruit yield of tomato. borer (Helicoverpa armigera) was found least
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in case of organic pest and disease management
package and maximum under inorganic system
(Table 22). Maximum fruit yield (219.58g/ha) of

summer tomato was recorded in case of organic
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pest and disease management package followed
by integrated management system (179.45q/ha)
(Fig 13).

Table 22: Yield loss in yield of tomato caused by different pests and diseases

Pest and Average loss in fruit yield of tomato (%)
disease Yield l(?ss due to fl'll.lt borer | Yield loss due t(.) fruit rot Total yield loss
treatment (Helicoverpa armigera) (Phytophthora infestans) (%)
(%) (%)
Organic 12.95 17.95 30.90
Integrated 13.42 16.73 30.14
Inorganic 16.88 23.38 40.25
Average 14.42 19.35 40.25
250
200 ——
T 150 | -
S
KCa
S 100 | 220 —
P 179
50 | S - 100 —
0
Organic Integrated Inorganic
Production system

Figure 13: Effect of different management practices on marketable fruit yield of tomato

(iii) Effect of different pest and disease
management package on Brinjal

In Brinjal, fruit and shoot borer (Lucinodes
arbonalis) was recorded as major problem
in causing 26.87% average loss in fruit yield
across the treatments. Fruit cracking was
another physiological disorder responsible for

ICAR-Indian Institute of Farming Systems Research

10.05% average loss in fruit yield in the month
of January and February. Sclerotinia fruit rot
was also recorded as a major disease which
caused only about 1.62% average yield loss
across the treatments (Table 23). Maximum
infestation (37%) of fruit and shoot borer was

recorded under organic treatment followed by
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integrated and organic management systems. It big challenge for organic production system of
indicates that, fruit and shoot borer remains a  brinjal (Fig 14).

Table 23: Yield loss (%) in brinjal caused by various stresses in different treatments

Pesttri:::l nileilsltzase Fli;l(l)tr ;&r (Sol/:)(;ot Fruit rot (%) Fruit(co;:;cking Total (%)
1. Organic 29.56 1.86 10.00 41.42

2. Integrated 22.46 1.34 9.73 33.53

3. Inorganic 28.59 1.67 10.43 40.69
Average 26.87 1.62 10.05

% fruit infestation

.
Organic
Integrated

Inorganic

Management Practices

Figure 14: Effect of different practices on fruit infestation by Lucinodes arbonalis in brinjal

Maximum marketable fruit yield (322.37g/ha) of brinjal was recorded under integrated pest and
disease management system and it was at par with organic treatment (322.05qg/ha) (Figl15).

50.00
0.00

350.00 .
3 300.00

S 25000

= 200.00

©

< 150.00

> 100.00

3
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SR 2
Organic o

Integrated

Inorganic

Pest Management Practice

Figure 15: Effect of different management practices on marketable fruit yield of brinjal
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(iv) Effect of different pest and disease

management package on soil

microbiological properties

Different pest and disease management practices
showed significant changes in the population of
different group of microorganisms in the soil.
Among the different treatments, the bacterial
population was found highest under organic
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management system followed by integrated
crop management. Lowest microbial population
was recorded under inorganic treatments. The
fungal and actino-bacterial population was
found highest under integrated management
practices which could be due to the application
of rice straw as mulch under integrated pest and
disease management system (Table 24).

Table 24: Population of different microbial communities in soil of different pest and disease

management systems (per gram of soil)

Pest and |Bacteria| Bacteria | Fungi | Actino- Tricho- | Free living
Crop disease on NA |on Kings | (x107) | mycetes derma N Fixers
treatments | (x10%) | B (x10°) (x10%) (x10%) (x107%)
Organic 38.0 25.0 12.3 36.0 14.6 49.7
Tomato Inorganic 8.1 9.18 43 28.8 8.2 44.7
Integrated 17.6 20.6 12.1 41.3 17.2 48.3
Organic 23.8 21.1 21.9 44.6 16.0 48.9
Brinjal Inorganic 9.3 7.14 12.3 30.9 7.9 31.8
Integrated 20.4 17.7 27.4 42.1 23.8 39.7
Organic 20.6 38.8 14.6 44.6 19.7 44.6
Cauliflower |Inorganic 15.2 26.6 10.6 309 15.3 30.9
Integrated 15.4 36.5 22.0 42.1 21.0 42.1

Maximum curd yield (454 g/ha) of caulifiower
was recorded in integrated disease management
system in which, organic and inorganic nutrient
and pest management practices were used in
combination. It was followed by inorganic
system (404 g/ha) and minimum in organic
system (326 g/ha). Maximum fruit yield (219.58
g/ha) of summer tomato was recorded in case of
organic pest and disease management package
followed by integrated management system
(179.45 g/ha). However, in case of Brinjal,
maximum fruit yield was recorded under

ICAR-Indian Institute of Farming Systems Research

integrated system (322.37 g/ha) and it was at
par (322.05 g/ha) with organic pest and disease
management system.

Project 0O0XX02390: All India Network
Programme on Organic Farming (AINP-
OF), Modipuram centre

Experiment 1: Evaluation of organic,

inorganic and integrated production system

Crop management practices significantly
affected the performance of different cropping

systems. The highest yield of black rice and okra
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was recorded under 100% organic management. (Table 25). Among the different cropping system,
However, highest yield of finger millet, black highest REY (17.5t/ha) was recorded under black
gram, barley, tomato and vegetable pea were gram-tomato-sunhemp green manuring system

recorded under 100% inorganic management followed by okra-vegetable pea-sesbania green
followed by state recommendation. Irrespective  manuring system. Similarly, system net return
of cropping systems, highest system REY was (Rs.242979/ha) was also recorded highest under
found under 100% organic management if 25% black gram-tomato-sunhemp green manuring
premium prices are provided over normal prices  system and 100% organic management (Fig 16).

Table 25: Performance of different cropping system under different crop management

System REY (kg/ha)
Treatment . Finger millet- | Okra-vegetable | Black gram-
Black rice- . .
lentil-cowpea barley-sesbania | pea-sesbania tomato-
P GM GM sunhemp GM
100% Organic 3688 7798 14166 17473
50% organic+ NF inputs 2842 5600 12412 14536
0 1 + 0
A7 Cgnle - Sl 2809 6979 10745 16836
1norganic
0 1 + 0
250 CRFELS “ 2 2388 4669 9535 12642
inorganic + NF inputs
100% inorganic 2781 7238 11574 17043
State Recommedation 2808 7576 11105 17520
GM Green manure
300000 1 m100% organic B 50% organic + NF inputs
250000 - m 50% organic + 50% inorganic B 25% organic + 25 inorganic + NF inputs
200000 -
g i
5 150000
E 100000 -
Z
50000 -
0 _
B ri ntil- Finger millet-barley- Okra-vegetable pea-  Black gram-tomato-
-50000 - cowpea sesbania GM sesbania GM sunhemp GM

Cropping system with different crop management

Figure 16: Net return (Rs./ha) under different cropping systems with different crop management
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Black rice

Plate 17: Performance of different crops under organic management.

Experiment 2: Evaluation of different
varieties of major crops under organic

production management

Performance of different varieties of vegetable
pea and brinjal under organic production was
evaluated. Among the different varieties of
vegetable pea, highest pod yield was found for
Prachi 10 followed by PS 100. Similarly highest
gross return and net return was found for Prachi
10. Similarly, among different varieties of
brinjal, highest fruit yield was recorded of Pusa
Hara Baigan followed by Kashi Uttam variety.
Therefore, results show that these varieties can
be recommended for cultivation under organic
farming in Upper Indo Gangetic Plains.

Experiment 3: Geo - referenced character-
ization of organic/SPNF farmers

Geo-reference characterization survey of 15
farmers (10 organic +5 natural) of Muzaffarnagar,
Bulandshahar, Hapur, and Sambhal districts was
performed. Organic grower were having 3.31
average land holding while natural farming
practitioners were having 1.06 ha. There was
491, 13.60, 29.31 and 31.68 percent yield gap
in wheat, basmati rice, sugarcane and mustard
at farmers field as compared to the on—station
Lack of
marketing facilities, low/no premium price, lower

experimental fields,respectively.
productivity and gap in package of practices,
lack of availability of organic inputs, lack of
technical knowledge and advisory services, lack
of dedicated processing facilities for organic
inputs were major constraints identified during
the survey.

ICAR-Indian Institute of Farming Systems Research




M - Annual Report 2022

HIP3FT
ICAR

Geo-referenced
survey of
organic farmers

Plate 18: Geo-reference survey of different organic growers

Experiment 4: Evaluation of natural farming

practices in different agro-ecology

Under natural farming experiment, nine different

management practices including control,
scientific organic farming package, complete
natural farming and integrated crop management
were used under maize-wheat cropping system.
Yield of maize was recorded highest under
integrated crop management followed by
scientific organic farming package. Heavy weed

infestation was encountered as a major problem

under natural farming treatments. Productivity
of wheat was also highest under integrated crop
management followed by scientific organic
management system. Complete natural farming
practices adoption provided 23.4% high system
rice equivalent yield (REY) as compared to
natural farming without concoctions (beejamrit,
jeevamrit and ghanjeevamrit) (NF-1). Better
gross and net return was found under integrated
crop management followed by scientific organic

farming package with premium prices (Fig. 17).
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Figure 17: Productivity and profitability of maize-wheat system under natural farming.

IXX16458:Al1 India Network

Programme on Organic Farming (National)

Project

All India Network Programme on Organic
Farming (AI-NPOF), a plan scheme initiated
from 2004-05 operates currently with 20 centres
covering 10 agro-climatic regions. The scheme is
in operation at 11 SAU’s, 7 ICAR institutes and 1
special heritage university and covers 16 states.
Activities of the scheme have been organized

in to 4 programmes namely characterization of

organic practices and inputs adopted by organic
growers, development of scientific package of
practices for organic production (Table 26),
organic farming systems assessment and farming
systems and capacity building including policy
support to Central and State Agencies, organic
farming system assessment (Table 26, 27&29).
Programme-wise salient progress made under

the scheme is give below.

Table 26: Characterization of organic inputs and practices (Programme 1)

Output parameter Up to 2020-21

2021-22

farmers

Geo-tagged characterization of|4721 organic farmers in 16
states; 83 natural farming
farmers in 8 States

725 organic farmers in 14 states;
139 natural farming farmers in
8 states
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Bio-chemical characterization
and molecular identification
of microbial population of
indigenous organic inputs

12(Shasyagavya,
Panchagavya,Kunapajala,
Ghanjeevamrit, Jeevamrit,
Beejamrit, Vermiwash,
Dashparni, Cow urine

based solution, Matkakhad,
Neemastra, Brahmastra)

13 bacterial isolates Accession
number generated-36 are in
process

Beejamrit, Ghanjeevamrit
and Jeevamrit prepared from
cow dung and cow urine
of indigenous, HF and its
mixtures at 5 locations (Calicut,
Coimbatore, Ludhiana, Udaipur
and Narendrapur)

Documentation and validation

11 (pest management practices

of organic ITKs including storage pests) practices for rice, maize,
blackgram, soybean  and
vegetables)

7 (nutrient, pest management

During the year, 725 organic and 139 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.

Table 27: Development of scientific package of practices for organic production (Programme 2)

Output parameter

Up to 2020-21

2021-22

Scientific package of practices
for organic crop production in
systems perspective

PoPs of 62 cropping systems
for 16 States
(44 cropping
2014-2021)

systems from

PoPs of 6 cropping systems for
4 States

Identification of varieties for
major crops for organic farming
in systems perspective

520 varieties of 21 crops,
104 varieties identified for 15
cropping systems

79 varieties identified for 18
cropping systems (Traditional,
HY'V, Specialty purpose)

Weed management packages
for selected crops and systems

13 cropping systems for 13
states

Experiment concluded

evaluation in different agro-
ecology

Insect-disease management | 12 cropping systems for 7 states |7 cropping systems for 4

package and 11 crops for 4 states states (insect management); 3
cropping systems for 3 states
(disease management)

Natural Farming practices |- 8 cropping systems in progress

at 20 locations in 16 states

Farmer participatory validation
of natural and organic farming
packages

5 cropping systems in 5 States

6 cropping systems in 6 states
(92 farmers)
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Organic farming packages developed: During the year organic farming packages for 6 cropping

systems have been developed. State-wise details of packages developed are given in Table 28.

Table 28: Organic farming packages developed for different states

State Cropping System
. Greengram-coriander-vegetable cowpea
Gujarat
Greengram-fennel-fallow
. Sweetcorn + blackgram — chickpea
Rajasthan
Soybean-fenugreek
Sikkim Maize-soybean-buckwheat
Uttarakhand Finger millet + black soybean -wheat + toria

Table 29: Organic Farming Systems Assessment (Programme 3)

Output parameter

Up to 2020-21

2021-22

One acre integrated organic
farming systems established

& for 8 States

3 are in progress

States covered

7  (Chhattisgarh,  Gujarat,
Kerala, Meghalaya, Rajasthan,
Sikkim, Tamil Nadu)

Uttar Pradesh, Uttarakhand and
Punjab in progress

Major production systems | Spices, Tubers Diversified systems
covered Hills, Rainfed and Irrigated
Components Field crops, horticulture crops, | Field crops, horticulture crops,

plantations, pest repellent
plants, dairy, ducks, fish

plantations, pest repellent
plants, dairy, ducks, fish

Net income range

Rs 0.59 to 2.16 lakhs/acre
during 2020-21

Rs 0.30 to 2.29 lakhs /acre
during 2021-22

Major advantage

Quality and timely availability
of organic inputs ensured

Improved  recycling  and

reduced market input cost

Table 30: Capacity building including policy support to Central and State agencies (Programme 4)

Output parameter

Up to 2020-21

2021-22

Model value chain development

Initiated in 6 villages in 4 states
during 2020-21

13 villages in 5 districts of 5
states covering 275 farmers

Certified Farm Advisor (s) on
Organic Farming
(CFA on OF)

120 from 18 States

63 from 14 States

Input to parliament questions

100

59
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Mass awareness campaign 2 (11763 participants) 2

Registered groups I (Manar Vanadesa Organic

Farmers group), 1 PGS group

1 regional council in Haryana
by CFA

Project IXX13033:Development of Integrated
Organic Farming System (IOFS) models for

of All India Network Programme on Organic
Farming and at the institute headquarters, the
different regions of India integrated organic farming system models are

Institute-AINP-OF linked project aims for being established to study the rate of reducing

developing and refining low external input based external market inputs by various means. The

details of the IOFS models developed or being

sustainable organic agriculture by ensuring cost o o .
developed in different agro-climatic regions are

effective quality inputs for organic farming. As

an Inter-Institutional project involving 10 centres given in Table 30.

Table 30: IOFS models being developed in different regions of India

Sl acz NARP Number of |y - tion
No models
Sub tropical hill zone (ML-1) 1 Umiam (ML)
1 Eastern Tropical to temperate with lower
" |Himalaya to higher hills, alpine zone and 1 Gangtok (SK)
snow bound areas
2. E};ﬁsr Gangetic Western Plain zone (UP-1) 1 Modipuram (UP)
3. Ellﬁsr Gangetic Bhabar and Tarai zone (UK-2) 1 Pantnagar (UK)
Trans Gangetic | Central Plain zone .
4 s (PB-3) 1 Ludhiana (PB)
Central Plateau | Sub-humid Southern Plain and .
> | and Hills region | Aravalli Hills (RJ-7) ! Uekagpose (1)
Eastern Plateau . . :
6 il [0l oo Chhattisgarh Plain zone (CG-1) 1 Raipur (CQG)
Southern Plateau | Western zone :
7 and Hills (TN-3) 1 Coimbatore (TN)
Northern zone :
g West Coast | (KE-1) I Cellomi (20
Plains and Ghat |Southern zone 1 Thiruvananthapuram
(KE-2) (KL)
Gujarat  Plains :
9 and Hills North Gujarat zone (GJ-4) 1 SK Nagar (GJ)
Total 11 10 States
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ACZ-Agroclimatic zone, NARP-National 4. Pest repellent plants 0.05 ha
Agricultural R?sezfrch Project, ML- 5. Dairy (1 buffalo and 1 cow)
Meghalaya, SK-Sikkim, UP-Uttar Pradesh,

UK-Uttarakhand, PB-Punjab, RJ-Rajasthan, (i) Performance of food crops under low input
CG-Chhattisgarh, TN-Tamil Nadu, KL-

) organic management
Kerala, GJ-Gujarat

Development of IOFS model for Western Performance of the basmati rice and durum

Plain Zone of U.P. wheat along with different varieties under

.. organic production system indicates that the
Composition

. q b q N yield of the system and economics gets improved
. Food systems (basmati rice-durum wheat- . .

s esbaniZ in 0.15 ha. basmati rice-mustard- significantly over the years (Table 31, 32 & 33).

green gram in 0.05 ha) During the year, basmati rice (cv. PB 1121)

2. Fodder systems: (Sorghum + cowpea- and wheat (cv. DBW 187) recorded higher net
maize+cowpea-oat and maize + cowpea- returns of Rs 1,18,635/ha with better net return
sorghum + cowpea-berseem) in 0.1 ha per rupee invested and B:C ratio under organic

3. Kitchen garden in 0.1 ha production system.

Table 31: Basmati rice performance in basmati rice-durum wheat-sesbania system

e vy | oty | reurn | rearns | e | B
ha) (Rs/ha) (Rs/ha)
Basmati Rice
2017 (PB 1) 2653 3233 59533 14283 0.3 1.3
2018 (PB 1121) 3000 3480 66960 28560 0.7 1.7
2019
PB 1718 3255 4155 108038 63698 1.4 2.4
PB 1728 3048 3965 101353 57013 1.3 23
PB 1637 3104 3976 103060 60320 1.4 2.4
2020
PB 1718 2996 3926 109140 58460 1.2 2.2
PB 1728 2780 3602 101160 51020 1.0 2.0
PB 1637 2858 3688 103920 55380 1.1 2.1
2021
PB-1 2100 5380 56880 28880 1.0 2.0
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CR-310 3020 5600 75380 47380 1.7 2.7

PB-6 3060 7118 80120 52080 1.9 2.9
2022

PB 1692 2050 3750 61440 36440 1.4 24

PB 1 2125 3975 63975 38975 1.5 2.5

PB 1121 2225 4530 65035 40035 1.6 2.6

*NRPRI: Net returns per rupee invested

Table 32: Durum wheat performance in basmati rice-durum wheat-sesbania system

Year and Grain yield | Straw yield Gross return | Net returns B:C
variety (kg/ha) (kg/ha) (Rs/ha) (Rs/ha) N A ratio
Durum wheat

%(2)}2;17 WALED) Iy 2600 2700 65500 34720 1.1 2.1

%(2)};18 (MPO JW 2624 3223 68597 41317 1.5 2.5

%(2)}2319 BALEO I 2737 3312 79502 52222 1.9 29
2019-20

HD 2067 4270 4510 125040 80680 1.8 2.8

JW 3288 4486 5056 159860 113640 2.5 3.5

HD 3086 4400 4996 130580 86220 1.9 29
2020-21

HD 2067 4060 4304 117000 72800 1.6 2.6

JW 3288 4230 4852 149920 105560 24 3.4

HD 3086 4120 4792 122500 78080 1.8 2.8
2021-22

DBW222 4270 4710 104200 74200 24 3.4

DBW187 4450 4900 108600 78600 2.6 3.6

PBW343 3975 4425 98600 67600 2.1 3.1

HD2967 4000 4650 98600 68600 23 33
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Sesbania (Green biomass) (kg/ha)
2018 24000
2019 25167
2020 24233
2021 24000
2022 24600

Performance of basmati rice-mustard mungbean production system. System recorded net return

system also found to be improving over the

years under low external input based organic

Table 34: Performance of basmati rice-mustard-mung bean system over the years

of Rs 1,67,995/ha during 2021-22 (Table 34).

Grain Straw Gross re- Net re-
Year and variety yield (kg/ | yield (kg/ turn turns 1;11:1_ Eltﬁ)
ha) ha) (Rs/ha) (Rs/ha)

Basmati rice

2017 (PB 1) 2480 3500 56600 11350 0.3 1.3
2018 (PB 1509) 2800 3420 62840 24440 0.6 1.6
2019 (PB 1509) 2970 3805 98613 59913 1.5 2.5
2020 (PB 1509) 2716 3452 98620 54160 2.2 3.2
2021 (PB 1509) 3760 6436 92200 64200 23 3.3
2022 (PR 126) 2300 4860 66120 41120 1.6 2.6
Mustard

2017-18 (RH 749) 2000 7140 110710 90430 4.5 55
2018-19 (RH 749) 2600 7520 138820 119540 6.2 7.2
2019-20 (RH 749) 2440 7280 160280 126620 4.8 5.8
2020-21 (RH 749) 2520 7220 162280 126620 3.6 4.6
2021-22 (RH 725) 2125 7225 116875 96875 4.8 5.8
Green gram

2018 (Pant Mung 5) 800 1000 60000 39220 1.9 2.9
2019 (Pant Mung 5) 886 1049 83555 61825 2.8 3.8
2020 (Pant Mung 5) 564 2670 55040 20500 1.6 2.6
2021 (Pant Mung 5) 480 2570 51000 20500 0.7 1.7
2022 (IPM-2-3) 650 1000 45000 30000 2.0 3.0
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(ii) Performance

that growing of maize + copwpea, sorghum
+ cowpea during kharif and berseem and

oat during Rabi can meet the green fodder

of fodder

Performance of fodder system indicated

module:

requirement for 2 animals from 0.10 ha

Table 35: Performance of module for fodder production

area is given in Table 35. Yield level was
found to be 44, 34.5, 46.5 and 48.5 t/
ha, respectively for berseem, oat, maize
+ cowpea and sorghum + cowpea during
2021-22 (Table 35).

Perticulars Kharif Rabi
Area 0.05 ha 0.05 ha 0.05 ha 0.05 ha
Cropping Maize + Sorghum + cowpea Berseem Oat
System cowpea
2019-20
Sowing 25 May, 2019 |26 May, 2019 29 October, 2019 |2 November,
2019
Harvesting 15-25 August, |25 August -4 1 January — 20 15 January -10
2019 September, 2019 March, 2020 February, 2020
Yield (t/ha) 53.3 55.3 43.0 31.0
2020-21
Sowing 18 May ,2020 |18 May, 2020 13 November, 13 November,
2020 2020
Harvesting 13 September, |27 July, 2020 5 January — 20 16 January -12
2020 March, 2021 February, 2021
Yield (t/ha) 92.7 85.1 41.0 34.0
2021-22
Sowing 18 June, 2021 |18 June, 2021 18 November, 18 November,
2021 2021
Harvesting 26-30 19-16 September 2021 |18 January - 8 28 January to 5
September, April, 2022 March, 2022
2021
Yield (t/ha) 44.5 46.5 44.0 34.5
2022-23
Sowing 16 June 2022 |20 June 2022 20 November 2022 | 20 November
2022
Harvesting 24-28 8-14 September 2022 |- -
September
2022
Yield (t/ha) 46.5 48.5
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(iii) Nutritional organic kitchen garden days and requirement of leafy vegetables for 86
A total of 9 vegetables were evaluated in 1000 days alone (Table 36). Nutrition garden enhance

m? for Rabi season in the nutritional kitchen dictary diversity by providing micronutrients

garden under organic management. Total of 259 through constant supply of vegetables sufficient

. : o
ke of winter vegetables produced can meet the 5 to meet the family's requirements and achieving

member family requirement of other vegetables nutritional security with smaller investment.

category for 98 days, roots and tuber crops for 118

Table 36: Vegetables evaluated in organic nutritional kitchen system for Rabi

Category ** | Name of Area |Yield |Daily requirement No. of days
vegetables (m?) (kg) (vegetables) for 5 vegetables
member family (Heavy |requirement
work)** can be met
for S member
family
Pea (R) 100 18 18
Broceoli (R) | 100 43 0.02 kg of other 43
Other - vegetables per person per
vegetables Cauliflower 100 27 day 27
(R) (1.0 kg for 5 person/ day)
Fenugreek (R) |100 10 10
Total 98 98
Roots and tuber | g, 4ish (R) 100 37 | 0.02 kg of roots and tuber 32
Ccrops crops per person per day
Beetroot (R) 100 14 | (1.0 kg for 5 person/ day) 14
Potato (R) 200 72 72
Total 118 118
vegetables vegetables per person per
day (0.5 kg for 5 /
Coriander (R) |100 1g | dav (0:5ke for S person 36
day)
Total 43 86
Grand Total
(Kitchen 259
system)

** Source— Dietary guidelines for Indian A— Manual (2" Edition 2011) NIN Publication, Hyderabad
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Plate 19: Vegetables and tuber crops cultivation in the plots

(iv) Pest repellent system of various herbal products for management
The pest repellent system comprised of about of 1nsef:t.—p ests and d1s-ease.:s 1r.1 cr.opf 5 .The
composition of plant species in this unit is given

0.05ha area and contains different toxic plants/
as below in Table 37:

shrubs which are used for on-farm preparation

Table 37: Pest repellent plant species of IOFS Model used in different concoctions

S.
No.

No. of

Name of plant plants

Preparations being prepared

Dashparni, Neemastra, Brahmastra,
1 |Neem (Azadirachta indica) 2 Agniastra, broad spectrum solution,
chilli-garlic-extract (CGE).

2 | Custard apple (Annona reticulata) 2 Dashparni, Brahmastra
3 | Akha/Madar (Calotropis gigantean) 2 Dashparni
4 | Dhatura (Daturametel) 5 Dashparni, Brahmastra
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5 |Karanj (Pongamia pinnata) 3 Dashparni, Brahmastra
6 |Kaner —Yellow (Thevetia nerifolia) 2 Dashparni

7 | Gurhal (Hibiscus rosa-sinensis) 2 Dashparni

8 |Nerium (Nerium odorum) 5 Dashparni

9 |Lemon (Citrus limon) 1 Dashparni

10 | Nirgundi (Vitex negundo) 2 Dashparni

1 S’il;l/zl;lﬂ?ca;ia gTabernaemonmna 2 Dashparni

12 |Jatropha sp. 2 Dashparni

13 | Castor (Ricinus communis) 1 Dashparni

14 | Turmeric (Curcuma longa) 15 |Dashparni

15 |Beal (degle marmelos) 1 Dashparni

16 |Mango (Mangifera indica) 3 Dashparni

17 |Ber (Zyzyphus mauritiana) 1 Dashparni

18 | Guava (Psidium guojava) 2 Dashparni

19 | Tulsi (Occimum sanctum) 5 Dashparni

20 | Ginger (Zingiber officinale) 20 | Dashparni

71 g)g»%;(%g)iloya/Amﬁta (Tinospora 1 Dashparni

22 |Besram (Ipomoea carnea) 2 Dashparni, CGE
23 | Chilli 20 |CGE

24 | Garlic 20m? |CGE

(v) Preparation being prepared for pest and disease management in crops and demonstration
to stakeholders

During the year, 600 L Dashparni extract, 60 L chilli-garlic extract, 150 L Panchgavya, 50 L
fermented buttermilk, 200 L Neemastra, 100 L Beejamrit and 15 kg of Trichoderma were prepared
and demonstrated to different stakeholders for nutrient/pest/disease management under organic

production system.
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Plate 20: Prepration of Dashparni extract, Panchgavya, Neemastra and Beejamrit

Integrated Organic Farming System (IOFS)
model for other regions through AI-NPOF

Seven IOFS models are under evaluation in

6 states namely Gujarat, Kerala, Meghalaya,

economic analysis of the system indicates that
under organic farming system, a net income of
2.29 lakhs per acre can be obtained from the

spices based organic farming systems (Table

38).

Rajasthan, Sikkim and Tamil Nadu. The

Table 38: Performance of IOFS model at different locations

Net returns
(Rs)
39,656

Area
(ha)
0.40

State (Location) Components

Gujarat (SK Nagar) Field crop based system (Groundnut-wheat-
green gram; Fodder bajra-fodder maize+oat-
fodder bajra; Marigold and hybrid napier as
boundary plantation), 2 cows; vermicompost

based

fodder, vegetable cowpea, tapioca, banana,

Kerala (Calicut) Spice system (Turmeric, ginger, | 0.40 2,29,387

vermicompost) 2 cows

Kerala Cassava + vegetable cowpea, Taro, Maize, | 0.30 30,402

(Thiruvananthapuram) | Napier grass, greengram, blackgram, groundnut,
Lemon, Karonda, Lemon grass, Vermicompost,
2 cows

Field & horticulture based system (Cereals +

pulses + vegetables + fruits + fodder) + Dairy

Meghalaya (Umiam) 0.43 69,462

(1 cow + 1 calf) + fishery + vermicompost
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Udaipur (Rajasthan) Field crop based system (Sweet corn + | 0.45 82,069

blackgram-wheat; Fodder maize + cowpea-
berseem-sesbania;

tomato-cowpea; guava,

compost unit of NADEP, vermicompost,
enriched compost, vermiwash, BD 500, BD 501
& earthworm multiplication) + 2 cows

Crops (Maize—Pahenlo dal (mash)-Vegetable
dal-Buckwheat
Cauliflower—Spinach—Coriander—Broccoli—

Sikkim (Gangtok) 0.60 37,300

pea, Maize—Pahenlo

Fenugreek) , 1 cow & 1 calf, fishery and poultry
(25 vanaraja birds)

Tamil Nadu | Field crop based system (Cotton, maize, | 0.40 59,716

(Coimbatore) sorghum, okra, fodder, pest repellant cafeteria,
Teak, banana, Annual moringa, desmanthus, 1

milch cow, 1 heifer & 1bull calf+ vermicompost

+ boundary plantations (Gliricidia, coconut)

Project IXX17318:Estimation and valuation manures and 50% nutrient application through

of ecosystem services from organic and
natural farming systems in different agro-

ecology

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

(50 % nutrient application through organic

inorganic sources) (CM,) and Integrated Crop
Management (50 % nutrient application through
organic manures and 50% nutrient application
through inorganic sources with application of
need-based pesticides for pest management)
(CM,). During 2021-22, intercropping only
incorporated in CM, treatment. In valuation
of the produced capital, CM,, CM, and CM,
recorded higher net produced capital over control
treatment by 72.4-200.7%, 112.7-521.9% and
114.2-467.3% respectively at three locations
i.e. Bajaura, Ludhiana and Modipuram. At
Gangtok location 27.9% net produced capital
was higher under CM, treatment as compared
to CM,, while CM, and CM; treatment was not
incorporated in the experiment. At Coimbatore,
net produced capital obtained was negative

under CM, treatment. Hence all other treatment
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were significantly better than CM . At Dharwad
centre, CM, and CM; treatment increased the
net produced capital by 17.3-28.4%. Similarly,
CM,, CM, and CM; treatment increased the
net produced capital by 32.0-747.2%, 50.8-
1226.2% and 51.9-1225.7% as compared to
CM, treatment at four locations i.e., Bajaura,
Coimbatore, Ludhiana and Modipuram. While,
net produced capital was recorded 2.2- 25.9%
under CM, treatment as compared to CM,, CM,
and CM;, treatment at Gangtok, Almora and

Dharwad centre.

Project 1XX13036:1dentification of climate
resilient production system for different

ecology

The study was conducted using the data of 12
years of field experimentation on growing of
rice-groundnut under three contrast production
systems like organic (supply of 100% nutrients
through organic sources and complete organic
management as per NPOP standards), inorganic
and integrated crop management or towards
organic (supply of nutrients through 50%
organic + 50% inorganic with complete organic
management) during kharif seasons (2004-05
to 2015-16) at Karjat, Dr. Balasaheb Sawant
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Konkan Krishi Vidyapeeth, formerly Konkan
Krishi Vidyapeeth, Dapoli (Maharashtra) with
latitude 18°92'" N and longitude 73°33' with
altitude of 25.0 m MSL clay-loam soil. The
experimental site falls under Western Plateau and
Hills (IX) ACR as per Planning Commission of
India. The climate of Karjat is coastal in nature
where 2906.0 mm is annual rainfall which

received normally from 84 rainy days.

The evaluation of production systems in terms
of productivity of rabi groundnut was done
using the long term rainfall data (1985 to
2016). To find out the climatic normals, long-
term meteorological data sets for the period of
1985-2003 were used whereas data sets for the
period of 2004-2016 were used for evaluation
of the season/years as deficit rainfall year with
<20.0% rainfall and high rainfall year with
>20.0% rainfall from the average rainfall of the
crop season i.e. 2761.mm. The years having crop
season rainfall between +£20.0% rainfall from
the average then the crop season was treated
as normal rainfall season. Out of 12 years of
experimentation, it was found that crop was
exposed to 6, 4 and 2 times to normal, high and

deficit rainfall season, respectively (Table. 39).

Table 39: Rainfall status of the crop seasons over the years (2004-2016)

Percent deviation from
Year | Crop seasonal rainfall average crop season Rainfall status of seasons
rainfall
2004 3065 (+) 11.0 Normal
2005 3957 () 43.3 High
2006 2934 () 6.3 Normal
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2007 2114 (-) 23.4 Deficit
2008 3673 (+) 33.0 High

2009 1999 (-) 27.6 Deficit
2010 4148 (+) 50.2 High

2011 4145 (+) 50.1 High

2012 3085 () 11.7 Normal
2013 2694 (-) 24 Normal
2014 3309 (+) 19.8 Normal
2015 2356 (-) 14.7 Normal
2016 3235 (+) 11.0 Normal

To know the discrete differences among the working out percent gain (+/-) in yield over
production systems, standard error of mean inorganic management during normal, high and
of groundnut yield was calculated. Climate deficit rainfall years.

resilient production systems were identified by

0 m 9% yield gain with OPS over IPS ®9% yield gain with ICM PS over IPS

—
(=)

-10

Percent yield gain over inorganic
production system
o

S
()
1

Figure 14:Comparative study of percent yield gain with organic production system (OPS) and
integrated crop management production systems (ICM PS) over inorganic production
system for groundnut yield at Karjat, Maharashtra
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Groundnut cultivated under organic production
systems could not be able to maintain the yield
at par with inorganic production system under
any situation of crop season in terms of rainfall
precipitation. However, there was no significant
difference in percent yield gain under organic and
integrated crop management production systems
under normal rainfall situation. Comparative
study under high rainfall crop season revealed
significant difference in percent gain in yield
between organic production systems and
integrated crop management production system
where ICM performed better with (+) 8% higher
yield over inorganic production system. In the

deficit rainfall years, the mean yield showed that

)

ICM was found to be statistically at par with
inorganic production system whereas organic
crop production system registered significantly
lower yield i.e. (-) 31.0% lower than the

inorganic production system (Fig. 14).

Study on effect of rainfall situations during
crop season on the grain yield of groundnut
in a particular production system revealed no
significant effect of annual rainfall amount
under organic production system. Under deficit
rainfall condition, inorganic production system
yielded higher groundnut compared to organic
production system, however, the yield was at

par with integrated production system (Fig.15)

R 4500 4 B Normal ( six years)
g 4000 -
%" 3500 -
< 3000 -
-“;': 2500 -
w2000 -
=
= 1500 -
§ 1000 -
(3 500 -

0 -

Organic

® High (four yTars)

Deficit ( two years)

Inorganic Integrated

Figure 15:Effect of rainfall situations during crop season on the yield of groundnut in a particular
production system at Karjat, Maharashtra

Project OXXS5580:The Economics of
Ecosystems and Biodiversity: Agriculture
and Food initiative in Uttar Pradesh, India

The project is implemented in five districts
(Aligarh, Bulandsahar, Hamirpur, Meerut and
Mirzapur) of Uttar Pradesh with objective

to analyse impact of organic farming and

ICAR-Indian Institute of Farming Systems Research

agroforestry on ecosystem services 1.e.,
produced, natural, social and human capitals for
policy, institutional and governance solutions
for sustainable food production. The scoping
report and stakeholder workshop successfully

completed as deliverable 1 and 7.
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Plate 21: State Stakeholder Workshop, 20" Sep,
2022, Modipuram

Plate 22: National Stakeholder Workshop, 9-10

Nov., 2022, N. Delhi

Project 1XX14928: Development of protocol
for value added products from organic

sugarcane

Immune boosting organicJaggery were prepared
from organically grown sugarcane viz. CoS
8272 by using previously optimized herbs and
spice (Mulethi, 1.0%+Safed musli,0.1%+Tulsi
oil, 0.1%+ Cinamon, 1.0%). Shelf life studies
of prepared products were conducted after
being stored them under different packaging
materialsviz., polypropylene (PP, 200 gauge),
metalized polyester (MP, 200 gauge), glass jars
(GJ, 250g) and PET plastic jars (PJ, 250g). The
250g quantity of each one product were packed
and stored at ambient storage condition of
Modipuram, Meerut and refrigerated condition
(5°C & 35+2%RH) for a period of 180 days.
The packed samples qualities were evaluated in

terms of changes in moisture content, hardness,

82

colour and overall sensory attributes. Both the
ambient and refrigerated stored samples were
evaluated at 30 days and 60 days intervals for
total period of 180-360 days. The stored samples
were evaluated for their qualities viz., moisture
content, hardness, colour value and overall
sensory attributes regularly at an interval of 30-
60 days. Results revealed a minimum change
in moisture content, hardness, colour value and
overall organoleptic score by 8.47, 15.07, 5.4
and 8.64%, respectively in samples packed in
PET Jars. However, the maximum changes were
recorded in jaggery samples kept open condition
(Table 40, 41,42 and 43). Among different
packaging materials tested, immune boosting
organic jaggery recorded the maximum storage
life of 180 days when packed in PET plastic
jars followed by metalized polyester (MP, 200

gauge) at ambient storage.
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Table 40: Variation in moisture content (db) of immune boosting jaggery packed in different
packaging materials during the storage period.

Moisture content (%)
SIL
No. Treatments Days
0 30 60 90 120 150 180

1. |Open (control) | 11.840.16 [10.6+0.15 [10.3+0.18 |8.7£0.21 |12.1£0.26 |16.8+0.31 [19.84+0.22
2. Ig“ill:’ 100 11.840.16 |12.1+0.13 | 12.3£0.11 [12.9+0.08 |13.8+0.12 | 14.5+£0.14 [15.2+0.17
3. 2511;5’ 2 11.8£0.16 [12.0+£0.09 |12.1+£0.07 [12.5£0.09 | 14.1£0.15 |14.4+0.10 | 14.7+0.12
4. |PP, 200 gauge |11.8+0.16 |12.1+0.17 {12.3+0.15 [12.6+0.11 |12.9£0.11 |13.3£0.13 |13.7+0.16
5. |MP, 200 gauge | 11.840.16 [12.1+0.14 [12.2+0.08 | 12.4+0.12 | 12.7+0.09 [12.9+0.10 |13.4+0.14
6. |Glass jars 11.8+£0.16 [12.2+0.11 |12.4+0.13 [12.8+0.11 [13.3+0.15 | 13.7+0.12 |14.1£0.11
7. |PET jars 11.8+£0.16 [11.9£0.13 |11.9+£0.07 [12.0£0.09 [12.2+0.11 |12.6+0.08 |12.8+0.19

Table 41: Variation in hardness (Kgf) of immune boosting jaggery packed in different packaging
materials during the storage period.

Hardness (Kgf)
SL
No Treatments Days
. 0 30 60 90 120 150 180

1. | Open (control) 14.6+0.31 | 14.7+0.30 | 14.9£0.34 | 15.2+£0.33 [ 10.2+0.37 {6.9+0.31 |6.1£0.25
2. |LDPE, 100 gauge |14.6+0.31 | 14.5+0.29 | 14.4+0.32 [ 14.1+0.31 | 13.54£0.28 |10.6£0.25 | 9.7+0.33
3. |LDPE, 200 gauge |14.6+0.31 |[14.3+0.32 | 14.4+0.33 | 14.4+0.31 | 13.2+0.23 |12.4+0.31 | 10.2+0.30
4. | PP, 200 gauge 14.6+0.31 | 14.5+0.30 | 14.5£0.30 | 14.5£0.31 | 14.1£0.31 |12.9+£0.35 | 10.9+£0.27
5
6
7

MP, 200 gauge 14.6+0.31 | 14.5+0.28 [ 14.7+0.37 | 14.4£0.31 | 13.8+£0.35 [ 13.4+0.27 | 11.2+0.31
Glass jars 14.6+£0.31 [ 14.6+0.21 | 14.5+0.31 | 14.3£0.31 | 12.8+0.34 | 12.4+0.31 | 9.8+0.27
PET jars 14.6+0.31 [ 14.740.23 [ 14.840.31 | 14.5£0.31 | 14.4£0.33 | 13.8+£0.26 | 12.4+0.32

Table 42: Variation in colour (Lightness value) of immune boosting jaggery packed in different
packaging materials during the storage period.

Colour (Lightness, L value)

SL

No. Treatments Days

0 30 60 90 120 150 180
1. | Open (control) 42.4+2.31|41.242.15 |40.2+2.14 | 36.4+2.62 | 33.3£2.83 | 30.5+2.22 | 26.7+2.66

2. |LDPE, 100 gauge |42.4+2.31|40.4+2.18 [40.6+2.11 |37.2+2.62 |35.44+2.22 | 33.5+2.33 | 31.3£2.54

ICAR-Indian Institute of Farming Systems Research




M - Annual Report 2022

HIP3FT

ICAR

3. |LDPE, 200 gauge |42.4+2.31|41.6+2.11 [41.8+2.05|40.6+2.55|37.342.34 | 35.6+2.31 | 34.5+£2.30
4. | PP, 200 gauge 42.4+2.3142.2+2.21 (42.142.44 | 41.8+2.37 | 40.6+2.33 | 39.7+2.29 | 37.4+2.32
5. |MP, 200 gauge 42.4+2.3142.2+2.13 (42.0+2.30 [ 41.9+£2.34 | 41.1£2.62 | 40.1+2.41 | 39.0+2.22
6. |Glass jars 42.4+2.3142.0£2.22 |41.942.33 [41.1£2.41 | 39.842.29 | 37.842.52 | 35.8+2.35
7. | PET jars 42.4+2.31|42.3£2.06 | 42.2+2.35 | 41.9£2.06 | 41.6+2.33 | 41.74£2.32 | 40.1£2.09

Table 43: Variation in overall acceptability (OA) score of immune boosting jaggery packed in
different packaging materials during the storage period.

Overall Acceptability (OA) Score
13:;. Treatments Days
0 30 60 90 120 150 180
1. |Open (control) 8.1£0.2 [7.4+0.2 |7.240.3 |6.7+0.2 [6.3+0.2 |6.1+£0.3 |[5.5£0.2
2. |LDPE, 100 gauge |8.1+0.2 |7.8+0.3 |7.6+0.1 [7.5+0.3 |7.1£0.1 [6.8+0.2 |6.4+0.2
3. |LDPE, 200 gauge |8.1£0.2 |7.8+£0.2 |7.7£0.2 |7.5+£0.1 |7.4+£0.1 |7.1+0.2 [6.8+0.1
4. |PP, 200 gauge 8.1£0.2 |7.840.3 |7.8+0.3 |7.7+0.2 [7.5+0.3 |7.3£0.1 |7.1£0.2
5. |MP, 200 gauge 8.1+0.2 [8.0+0.2 |8.0+0.1 |8.1+0.3 |7.8£0.2 |7.5+0.1 |[7.3+0.3
6. |Glass jars 8.1£0.2 [7.8+40.1 |7.8€0.1 |7.5£0.2 [7.3£0.3 |7.1£0.2 |6.9%0.1
7. | PET jars 8.1+0.2 [8.0+0.1 |8.0+0.2 |7.9+0.3 |7.7£0.2 |7.6+0.1 |7.4+0.2

Storage studies for immune boosting organic

liquid jaggery

Immune boosting organic liquid Jaggery were
prepared from organically grown sugarcane viz.
Co 0232 by using previously optimized herbs
and spice (Cinamon, 0.1%+ Safforon,0.01%).
For this storage studies, 250g of products were
packed in different packaging materials viz.,
500g PET bottles (PB), 400g PET jars (PJ), 500g
glass bottles (GB) and 400g glass jars (GJ). The
packed products were stored in both ambient
storage condition of Modipuram, Meerut and
refrigerated condition (5°C & 35+2%RH). The

packed samples qualities were evaluated for

their changes in, colour, TSS and overall sensory
attributes for a total period of 180 days and
studied by taking samples regularly at an interval
of 30 days. Results revealed the least changes
in colour value, TSS and overall organoleptic
score, respectively by 23.47, 5.46 and 9.64% in
glass bottles. However, the maximum changes
in these attributes were recorded when samples
kept in plastic jars (Table 44, 45 and 46). Among
different packaging materials tested, the liquid
organic jaggery products were found viable for a
period of 180 days when packed in glass bottles
followed by PET bottles at ambient storage

conditions.
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Table 44. Variation in colour (Lightness value) of immune boosting liquid jaggery packed in
different packaging materials during the storage period

Colour (Lightness, L value)

SL
No. Treatments Days

0 30 60 90 120 150 180
1. |PET jars 32.4£1.90 {30.24£2.01 |26.2+2.12 | 23.142.22 | 20.942.05 | 17.5+2.03 | 14.4+1.81

2. | PET bottles 32.4+1.90 |31.3£2.03 | 29.242.11 |25.142.07 | 24.9£2.12 | 22.5+2.13 {21.3+2.21

3. |Glass jars 32.4+1.90 | 31.0£2.02 | 28.2+2.11 [26.142.20 | 23.5£2.13 {20.6+2.03 |18.8+1.07

4. | Glass bottles 32.4+1.90 |32.2£2.11 |31.842.12 {30.242.12 | 29.3£2.13 | 27.5+£2.10 |24.8+1.23

Table 45. Variation in TSS (%) of immune boosting liquid jaggery packed in different packaging
materials during the storage period

TSS (%)
ol Treatments Days
No. y
0 30 60 90 120 150 180
1. |PET jars 82.4+4.22 183.6+4.15 [82.845.12 | 84.2+4.05 | 85.8+4.16 | 87.2+4.04 | 89.1+3.92

2. | PET bottles 82.4+4.22 [ 83.7+4.18 | 84.5+4.31 | 85.9+4.23 | 86.2+4.20 | 86.9+4.12 | 87.7+4.15

3. |Glass jars 82.4+4.22 [83.9+4.18 | 84.844.31 | 85.3+4.16 | 86.2+4.11 |87.9+4.25 | 88.5+4.08

4. |Glass bottles | 82.4+4.22 | 82.944.07 | 83.5£5.11 |85.4+4.31 | 86.1+4.25 | 86.4+4.08 | 86.9+4.05

Table 46. Variation in overall acceptability (OA) score of immune boosting liquid jaggery packed
in different packaging materials during the storage period

Overall Acceptability (OA) Score

SI.

No. Treatments Days
0 30 60 90 120 150 180
1. |PET jars 8.3+0.3 |[7.7£0.2 |7.2£0.3 |6.7£0.2 |6.3+0.2 [6.1£0.3 |5.5+0.2

2. | PET bottles 8.3+0.3 [7.9+0.1 |[7.6£0.1 [7.5£0.3 |7.3+0.1 |7.2+0.2 |[7.0+0.2

3. | Glass jars 8.3+0.3 |7.840.2 |[7.6£0.2 [7.4+£0.1 [7.3£0.1 |7.1£0.2 |6.8+0.1

4. | Glass bottles 8.3+0.3 |8.1+£0.3 |7.9+£03 |[7.7£0.2 |[7.7£0.3 |7.6+0.1 |7.5+0.2
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CROPPING SYSTEMS AND RESOURCE MANAGEMENT

ProjectIXX18251: Evaluation of different
cropping sequences for crop intensification
under CA practices (Consortium Research
Platform on Conservation Agriculture-CRP
on CA)

The present field experiment is continuing
since 2015 under the umbrella of Consortium
Research Platform on Conservation Agriculture
(CRP on CA).The experiment comprising of
eight cropping sequences i.e. rice-wheat (CP);
gram (CA);
sesbania (CP); maize-wheat-green gram (CA);

rice-wheat-green rice-wheat-

maize (cob)-mustard-green gram (CA); rice-
wheat-sesbania (CA); sugarcane-ratoon-wheat

Table 47: Impacts of conservation agriculture
diversified cropping systems

(CP); sugarcane+greengram-ratoon-wheat (CA)
were taken-up under both conservation (CA) and
conventional agricultural (CP) practices. The
main principles of conservation agriculture are
minimum soil disturbance, crop diversification
and permanent soil cover aimings to increase
and sustain the soil organic matter (SOM).
This increased SOM has an advantageous
effect on soil physico-chemical and biological
attributes. Table 47 shows the effect of different
conservation of agricultural practices on soil
microbial population under diversified cropping
systems.

practices on soil microbial population under

Microbial population on different growth media (CFU/g dry soil)

Treatments . ivi
Bacteria | Fungi | Actinomycetes Pseudom- | Free living Trichoderma | Rhizobi-um

onas N fixers
T,: R-W (CP) 1.8x107|2.3x10* | 2.5x10° 5.3x10° | 1.2x10° | 9.3x10¢ 2.7x10¢
;ré:AI?_W_GG 44x107 | 5.5x10* |  4.1x10° 6.3x10° | 1.5x10° | 25.7x10* | 3.5x10*
T,: R-W-S (CP) |3.4x107[3.0x10*| 2.9x10° 8.0x10° | 1.5x10° | 7.3x10* 2.9x10*
(Téii\)/['w'GG 2.0x107 [4.7x10*|  2.6x10° | 5.6x10° | 1.3x105 | 12.7x10* | 3.7x10*
éi}h(/lc(l:())b)_M_ 2.6x107 | 4.6x10*| 4.1x10° 6.7x10° | 1.7x10° | 27.7x10* | 4.7x10*
T,:R-W-S(CA) |7.7x107 [3.8x10*| 5.3x10° | 10.2x10°| 1.8x10° | 28.3x10* | 5.4x10*
T.: SR-R+W(CP) | 3.2x107 [ 3.5x10* |  2.1x10° 6.4x10% | 1.1x10° | 6.0x10* 3.2x10*
1£8+VSVR(E§)G- 3.3x107 | 3.8x10*|  3.0x10° 7.9x10° | 1.5x10° | 15.7x10* | 3.4x10*

R- Rice, W-Wheat, GG-Greengram, M-Maize,S- Sesbania, M-Mustard, SR-Sugarcane, R+Ratoon

ICAR-Indian Institute of Farming Systems Research



Annual Report 2022 - M

The data presented in Table 47 revealed that
treatment comprised of CA practices along
with summer legumes i.e. T, T,, T,, T, and
T, recorded 144, 11, 44, 327 and 83% higher
bacterial population over T, treatment. On an
average, treatments comprised of CA practices
recorded 103% (T,), 30% (T,), 107% (T,), 149%
(T,) and 53% (T,) higher microbial population
as compared to rice-wheat (CP) treatment,
respectively. Similarly, the significantly higher
soil organic carbon content (43.6, 41.5, 18.6 and
17.5%) was recorded in treatments T,, T,, T,
and T, over the treatment T,. Maximum residue
retention (15.10 t ha') was recorded in M-M-
GG (CA) followed by R-W-GG (CA) (12.20 t
ha'). Mean residue retention in CA practices
(9.59 t ha'!) was 3.25 times higher than CP (2.95
t ha'). Among the treatments comprised of
conservation agricultural practices, maximum
water saving (18.26%) was recorded with
SRW-CA followed by M-M-GG-CA (17.9%).
Maximum labour (31.73%) was saved with
M-M-GG (CA) followed by R-W-CA (29%)
and R-W-GG-CA (27.53%).

Project IXX18176: Effect of rice straw

retention, incorporation and residue
decomposition on productivity, profitability,

ICAR

soil health and environment under rice-wheat
based cropping system

Management of rice straw has become a major
challenge in the rice growing belt of India, as the
straw is either burnt in-situ or removed from the
field. These traditional methods have a negative
impact on long-term soil fertility. Therefore,
a field experiment has been initiated since
April, 2021 (Rabi season) 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
treatments comprised residue burning (T)); full
residue retention (T,); full residue incorporation
(T,); full residue retentiont+pusa decomposer
(T,), and full residue incorporation+ pusa
decomposer (T,). Impacts of different in situ
residue management on various plant growth
parameters, yield and yield attributes were
recorded during the crop growth period. Table 48
contains the data related to the effect of different
residue management practices and application of
Pusa decomposer on soil microbial population

under rice-wheat cropping system.

Table 48: Impacts of in-situ residue management and application of Pusa decomposer on soil
microbial population under rice-wheat cropping system

Microbial population on different growth media (CFU/g dry soil)
Treatments . . |Actinom- |Pseudomo |Free living |Trichod | Rhizobi
Bacteria | Fungi
ycetes -nas N fixers -erma  |um
1 2.7x107 | 2.3x10* | 1.7x10° 3.1x10° 0.9x10° 1.6x10* | 1.7x10*
5 2.7x107 | 2.4x10* | 2.2x10° 4,0x10° 1.9x10° 1.6x10* | 1.8x10*
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5 2.9x107 | 3.2x10* | 2.1x10° 4.1x10° 1.2x10° 1.8x10* | 2.5x10*
. 3.7x107 | 4.0x10* | 2.5x10° 4.2x10° 1.4x10° 2.0x10* | 2.8x10*
S 4.0x107 | 4.2x10* | 2.6x10° 3.9x10° 1.7x10° 2.6x10* | 3.9x10*

The data depicted in Table 48 recorded that
incorporation of crop residue either through
retention and/or incorporation was found
superior over the residue burning. Treatment T,
T,, T,and T, recorded 63.6%, 47.1%, 27.1% and
18.6% higher total microbial population over
the residue burning (T,) treatment. In terms of
bacteria, fungi and actinomycetes population,
treatments with combined application of residue
incorporation and Pusa decomposer spray
(T, and T,) recorded 48 and 37%, 82.6 and
73.9%, 52.9 and 47.1% higher bacteria, fungi
and actinomycetes over the residue burning
treatment. Further, treatments T, and T, recorded
22.8 and 20.5% higher soil organic carbon (SOC)
over the treatment T . NDVI, is an excellent
tool for measuring the health and vigour of the
field crops and detecting the suitable changes in
plant health. The treatments RR+PD and RI+PD
showed 13.8 and 15.6% higher NDVI values
over the residue burning. Similarly, SPAD is
used to measure the crop nitrogen status. Higher
SPAD values of 24.9 and 28.6% in RR+PD
and RI+PD treatments over the residue burning
and sole residue management treatments
respectively, were recorded which shows the
higher availability of nitrogen to the crops in

these treatments by the rapid mineralization of

crop residues.

Project IXX18168: Adaptation and mitigation
potential through Cropping System/Farming
System approach (NICRA)

A field experiment was conducted in 2020-21 at
Modipuram under irrigated conditions to assess
the quantum of greenhouse gases emission from
rice-wheat cropping system under different
organic carbon strata (medium and high) under
different establishment techniques and various
sources of nitrogen. It was found that global
warming potential (GWP) increased by 3.9%
in zero tillage plot as compared to conventional
practice under higher carbon strata. However,
under medium carbon strata, it was increased
by 21.5% (Table 49). The higher GWP under
zero till wheat might be due to direct contact
of atmospheric oxygen with surface applied
nitrogenous fertilizer leads to formation of
nitrous oxide which is less under conventional
methods. The crop productivity was reduced to
the tune of 8.3 and 4.4% in zero tillage practice as
compared to conventional practice in conjunction
with recommended doses of fertilizers (RDF) at
higher and medium carbon stratas, respectively.
Application of dichorionic di-amniotic (DCDA),
resulting reduction the GWP (Global Warming
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Potential) by 33.2 and 4.9% under higher and strata (Table 50). The temporal N,O fluctuation
medium carbon stratas, respectively, under during the crop cycle is given in Fig 16. N,O
conventional tillage practice, while the reduction flux fluctuated between 0.60 and 15.93 mg m?
of GWP by 25.0 and 9.7% under high carbon day' under zero tillage and 0.38 and 9.47 mg m™
and medium carbon, respectively, under zero day' under conventional tillage with respect to
tillage practice. Carbon equivalent emissions high carbon strata, while it ranged between 0.38
(CEE) of zero tillage (28.08 kg C/ha) was and9.16 mg m™day' under zero tillage and 0.46
higher as compared to conventional (27.04 kg and 4.23 mg m* day!' under conventional tillage

C/ha) under RDF with respect to higher carbon  with respect to medium carbon strata.

Table 49: Seasonal flux of GHG from the wheat under different establishment methods and different

source of nitrogen combinations during 2021-22

High carbon Medium carbon
Main plot Sub-plot GWP GWP
N.O N.O .
treatments treatments 2 (kg . 2 (kg Yield
emission Yield (q/ha) | emission
(kg/ha) | €O (kg/ha) | €O | (@ha)
g eq/ha) g eq/ha)
RDF 0.35 102.96 51.92 0.33 98.07 | 48.77
Control 0.22 65.50 10.87 0.20 58.42 | 10.28
Zero-tillage | Organic 0.26 77.83 36.74 0.28 83.72 | 38.95
RDF+ 025 | 7431 | 5525 024 | 72.93 | 52.98
Inhibitors
NFC* 0.24 72.69 21.14 0.21 63.72 | 17.95
RDF 0.33 99.13 56.63 0.27 80.74 | 51.02
Control 0.20 59.15 11.50 0.17 51.30 | 11.88
Conventional |Organic 0.27 80.37 38.46 0.26 77.21 | 38.78
RDF+ 022 | 6626 | 60.67 026 | 76.80 | 5883
Inhibitors
NFC 0.22 66.06 22.82 0.21 63.90 | 21.09

*NFC: Natural Farming Concoctions
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Table 50: Seasonal flux of GHG from the wheat under different establishment methods and different
source of nitrogen combinations during 2021-22

High Carbon Medium Carbon
Main plot ST e Cuzgl;;)el:lt Total Carbon e Cuiil:l;);lt Total Carbon
treatments | Treatments | efficiency q efficiency

emissions | C fixed emissions | C fixed

(CEE) | (kg/ha) (Eal;‘l‘{) (CEE) | (kg/ha) (E;‘l‘{)
(kg C/ha) (kg C/ha)
RDF 2808 |218059| 77.66 | 2675 |2048.16| 76.58
Coitiiol 17.86 | 45670 | 25.57 1593 | 43173 | 27.10
Zero tillage | Organic 2123 | 1543.03 | 72.69 | 22.83 |163581| 71.64
RDE:: 2027 1232029 | 11449 | 19.89 |222524| 111.88
Inhibitors
NFC 1983 | 887.68 | 44.78 1738 | 754.11 | 43.40
RDF 2704 | 237854 | 8797 | 2202 |214276| 9731
Control 1613 | 483.19 | 29.95 1399 | 499.08 | 35.67
Conventional | Organic 2192 | 161530 | 73.69 | 21.06 |1628.92| 77.36
LrDiE 18.07 | 2548.00| 141.00 | 2095 |2470.81| 117.96
Inhibitors
NFC 18.02 | 95843 | 53.20 1743 | 885.78 | 50.83

High Carbon (Zero tillage) N,O

20.00

15.00

10.00

5.00

0.00
1st 3rd 5th 7th 9th 11th 13th 15th 17th 19th 21st 23rd 25th 27th 29th 31st

=== RDF ====ontrol Organic ==@==RDF+ Inhibitors ==@=7ecro budget
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High Carbon (Conventional) N,O
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Medium Carbon (Conventional) N,O
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Figure 16: Temporal variation of N,O flux (mg/m*/day) under different establishment methods and
source of nitrogen with respect to high and medium soil carbon strata (a) High Carbon
(Zero tillage) (b) High Carbon (Conventional) (¢) Medium Carbon (Zero tillage) and (d)
Medium Carbon (Conventional).
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Project 1XX17320: Development of an timely information.

intelligent model for predicting mango yields The application is being developed using the

using artificial neural networks Android Studio platform, Java programming

The main objective of this project is to develop language, XML, and SQLite database. The
a mobile App to assist mango crop growers neural network (Back-propagation algorithm) is
as well as researchers in selection of mango being used to create a feature of yield prediction
varieties; planting schedule; disease, pest, network model that can contain three layers of
weed management; weather information; yield neurons: an input layer, a hidden layer (which is
forecast (based on the ANN model); soil testing  optional), and an output layer. So far, two hidden
labs; prevailing Government schemes related to  layers are employed with four neurons in each
mango farming; contactto [IFSR Kisan Helpline, hidden layer. The final number of hidden layers
etc. Therefore, resource-poor farmers can be and number of neurons will be determined by
benefitted more from the help of IT (Information conducting fair numbers of training schedules
Technology) / Artificial intelligence, which can  on data sets (Table 51).

help an average Indian farmer to get relevant,

Table 51: Design of an Artificial Neural Network Schema for data training

Input layer Covariates Fertilizer (Urea)

Fertilizer (DAP)
Fertilizer (Murate of potash)

Fruit weight
Shoot length
Shoot thickness

Beginning of harvest

Monsoon rainfall

O (oI |||~ ]|WIN|—

Monsoon Max Temp

—
S

Monsoon Min Temp

Number of units? 10

Hidden layer (s) Rescaling method of covariates Adjusted normalized

Number of hidden layers 2

Number of units in hidden layers 1* 4

Number of units in hidden layer 2° 4

Activation function Hyperbolic tangent

ICAR-Indian Institute of Farming Systems Research




Annual Report 2022 - M

HIPITT
ICAR

Output layer Dependent variables 1

Mango yield

Number of units

1

Rescaling method for scale dependents

Adjusted normalized

Activation function

Identity

Error function

Sum of squares

Where: ‘a’ is variable

Nearly 70% of the functionality task of this
App has been completed. This is an application
of emerging smart farming technology tool
in agriculture. This mAgriculture application
is intended to assist farmers with system
management / crop management in horticultural
crops. Most of the important information of this

App is described in the Hindi language also.

This Application includes information on the

following topics:

1. About Institute: ICAR-IIFSR

2. Registration and Login of the user

3. State/District Bazar (Mandi) rate

4. State Agriculture Dept. (web sites

information)

Contact to IIFSR Kisan helpline
Mango varieties, planting schedule
Disease, pest, weed management

Weather information

A S SR

Yield forecast information (Algorithm: Back-
propagation algorithm to create a feature of

yield prediction network model)

10. Information on Soil testing labs and Govt

schemes

Technical specifications of the developed Android Mobile App

1 | Version release Beta 1.0

2 | Platform Android Studio (chipmunk 2021.21)
3 | AVD Emulator Pixel 5 API 27

4 | Android Gradale plugin version 3.2-7.2

5 |Minimum SDK version 32

6 |Database SQLite

7 |Language Java, XML

8 | Developer ICAR-IIFSR

ICAR-Indian Institute of Farming Systems Research
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The outcome of this project will be in form of an
efficient android mobile app that will be enabling
for managing mango crop, besides improving
the farming system management. Moreover,
this app can also be scaled up to manage other
prominent horticultural crops and to provide
more helpful information for Farming Systems,
as perdomain expertssuggestions.

Project IXX18678: Performance of faba bean
with different intercropping system

Faba bean (Vicia faba L.) is a leguminous
crop. It is mainly used for animal feeding in
developed countries and for human consumption
in developing countries. Its value as a feed
and food crop is due to its high lysine-rich
protein, vitamins, minerals, and carbohydrates,
which make it one of the best solutions to the
malnutrition, mainly in developing countries
of the world. The crop is one of the most
efficient atmospheric nitrogen fixers, which
can contribute in enrichments of our soil. Due
to yield instability, its potential could not be
exploited till date but over the period of time,
some varieties have been developed that can
give a stable yields. To explore the possibility

of faba bean cultivation in Western U.P. this
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MBI
ICAR

experiment under the AICRN on Potential
Crops was started at IIFSR, Modipuram from
Rabi 2020. During the year 2021-22 it was
observed that instead of sole cultivation of Faba
bean intercropping with seasonal crops gives
higher FEY (Faba bean equivalent yield). The
highest FEY was observed in faba bean + wheat
(4:9) with 34.4 g/ha which was even higher than
sole wheat cultivation 34.2 g/ha fb, faba bean+
mustard (3:1) with 31.1 g/ha fb, faba bean + field
pea (2:2) with 24.7 g/ha. Intercropping of faba
bean with mustard at (1:1) and (2:2) row ratio, a
strong competition was recorded in both crops,
faba bean as well as mustard yield was reduced
and over all yield is less than sole crop (Table
52). Height of faba bean in mustard was higher
more than normal in search of light. This has led
pod setting at the double height of the regular
pod setting height in case of faba bean. In case
of mustard, in the absence of proper aeration,
the yield was recorded less than the sole crop.
On other hand, no competition of faba bean with
field pea and wheat were observed. But in case
of different combination of faba bean + wheat
row ratio of 4:9 was superior to 2:9 or 6:9; and

faba bean + field pea (2:2) was superior to (1:1).

Table 52: Performance of faba bean with different intercropping systems

Sr. No. Treatment Detail Main crop Intercrop Faba bean
yield yield (q/ha) equivalent
(q/ha) yield
(a/ha)
T1 Sole faba bean at 30 cm 18.18 0 18.2
T2 Sole field pea at 30 cm 15.23 0 17.8
T3 Sole wheat at 20 cm 52.02 0 34.2

ICAR-Indian Institute of Farming Systems Research
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T4 Sole mustard at 30 cm 20.44 0 31.7
TS5 Faba bean + field pea (1:1) 13.11 6.73 21.0
T6 Faba bean + field pea (2:2) 12.88 10.16 24.7
T7 Faba bean + wheat (2:9) 2.87 45.46 32.8
T8 Faba bean + wheat (4:9) 9.81 37.33 34.4
T9 Faba bean + wheat (6:9) 8.94 33.61 31.1
T10 Faba bean+ mustard (1:1) 6.44 5.31 14.7
TI1 Faba bean+ mustard (2:2) 6.88 6.0 16.2
T12 Faba bean+ mustard (3:1) 13.17 11.57 31.1
Sem (%) 2.672 1.794 2.937
C.D. (p<5%) 7.682 5.152 8.435
C.V. 8.931 9.614 7.728

Plate 25:Performance of Faba bean with intercropping
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Project I1XX16181: Updating of Cropping

System Atlas of India and Preparation of

Futuristic Crop Plan for 2030, 2040 and 2050

Cropping system atlas was developed by
ICAR-PDFSR (IIFSR) during 2001. At that
time, it has been estimated that more than 250
double cropping system, 30 major cropping
system spread throughout the country. In
last two decades, lot of changes occured due
to government policies, depletion in natural
research  activities, extension
land

increase in purchasing power and food habits

resources,
activities, improvement programme,
and these all are impacting on cropping systems
over the years. Other than this government
emphasizing on crop diversification. So before
implementation of crop diversification there is
requirement to understand the detail of present
scenario in country. This needs to be captured
for planning of the future agriculture. Therefore,

the project entitled as “Updating of Cropping

System Atlas of India and Preparation of

Table 53:Criteria for potential areas
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Futuristic Crop Plan for 2030, 2040 and 2050

was formulated with the following objectives:

1. To update the cropping system Atlas as per

current scenario.

2. To identify the changes in cropping systems
between 2000-01 to 2019-2020.

3. To develop a suitable futuristic crops/
cropping plan for 2030, 2040 and 2050
food

requirement, socio-economic aspect and

considering water availability,
climate change using conventional and
DSSAT/APSIM simulation models.

For the development of futuristic crop plan
for different crops different parameters like as
Relative Spread Index (RSI), Relative Yield
Index (RYI) and Sustainabale Yield Index
(SYI) were used in integration of Soil-Climate
Suitability Index (SCSI). SCSI classification has
been given in Table 53. Highly suitable (S1),
Moderatly Suitable (S2), Marginally suitable
(S3) and Not suitable (N) .

RSI, RYI and SYI

S1, S2

Most efficient areas(HS, HY, High SYTI)

Potential Areas (Most Efficient)

Efficient areas(HS, LY, Medium SYT)

Moderately Potential Areas (Efficient)

Moderately efficient areas(LS, HY, Moderate
SYI)

Marginally Potential Areas (Less Efficient)

Other categories

: Not suitable

For development of cropping system atlas, primary data on cropping system was collected in
systematic manner with the help of AICRP-IFS and NPOF centre along with KVKSs through ATARIs.

Because of Covid-19 pandemic difficulties faced in primary data collection, secondary data from

(https://aps.dac.gov.in) site and available on other source from state departments site were taken and
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first major cropping system (FMCS) and second major cropping system (SMCS) were identified
and maps developed accordingly.

Futuristic crop plan (Agroclimatic zone crop plan, Agroecological region crop plan, State and
District crop plan) has been prepared for 14 crops viz. rice, wheat, maize, sorghum, pearl millet,
pigeon pea, chick pea, mustard groundnut, soybean, cotton, sugarcane, potato and onion (Table 54).
Futuristic crop plan map has been developed for all the season crops grown viz; Kharif, Autumn,
Rabi and Summer. Along with Futuristic Crop Plan (FCP) maps First Major Cropping System
(FMCS) and Second Major Cropping System (SMCS) are identified and maps also developed for
all major states, ACZs and AER of the country (Fig 17).

T0TE S0°00TE
i 'l

FIRST MAJOR CROPPING SYSTEMS N
INDIA A

15°00°N
i
T

15 00N

Figurel7: First major cropping system (FMCS)
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Table 54: Area under major cropping system and changes over last two decades

Cropping Systems Presenl::)rea (m y:;": rl;g;k Changehian) (m Cl(l;)n)ge
(m ha)

Sugarcane-ratoon-wheat 2.41 0.97 1.44 148.4
Soybean-wheat 4.03 2.20 1.83 83.2
Cotton-wheat 1.95 1.10 0.85 77.3
Rice-wheat 15.18 9.87 5.31 53.8
Rice-rice 3.00 5.89 -2.89 -49.1
Rice-vegetable 0.96 1.24 -0.28 -22.6
Pearl millet-wheat 1.97 2.26 -0.29 -12.8
Maize-wheat 1.66 1.86 -0.20 -10.7
Kodokuttki-fallow 0.07 0.65 -0.58 -89.8
Soybean-fallow 0.35 1.17 -0.82 -70.0
Sorghum-fallow 0.30 0.90 -0.60 -66.7
Fallow-wheat 1.15 2.08 -0.93 -44.8
Fallow-gram 1.78 2.40 -0.62 -25.8
Fallow-rabi sorghum 1.11 1.43 -0.32 -22.0
Fallow-mustard 1.11 1.30 -0.20 -15.1
Rice-fallow 10.29 11.65 -1.36 -11.7
Pearlmillet-fallow 2.60 2.46 0.14 5.7
Cotton-fallow/redgram 8.81 2.55 6.26 245.7
Pigeon pea-fallow 1.30 0.26 1.04 397.7
Groundnut-fallow/wheat 2.92 0.48 2.44 507.3
Maize-fallow 2.81 0.36 2.46 689.6
Cluster bean-fallow 1.92 NR - -
Green gram-fallow 1.40 NR - -

Rice, wheat and sugarcane have replaced other two decade replacing minor crops number of
crops in North and central India. Similarly, cropping system from 250 to 225. In case of

mono-cropping pattern has emerged in last rice-wheat, around 5 mha area increased in
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last two decades (Table 55). Area wise highest
contribution is reported from Uttar Pradesh (2.3
mha) but as per percent contribution, Madhya
Pradesh stands at first position with 161%
increase in area. All the 22 districts of Punjab are
now having Rice-wheat as a first major cropping

system. However, twenty year back, maize-

wheat and cotton-wheat were also having their
presence but rice-wheat has replaced maize-
wheat totally from 0.5 mha to 0.1 mha. In case
of cotton-wheat, overall area has not changed
but it has forced to shift it on second position in

cotton belt of the Punjab, also.

Table 55: Major contributor state in area acreage under rice-wheat

Twenty year ago Area contributor | Increase

State (mha) Present (mha) (mha) (%)
Uttar Pradesh including
Uttarakhand 4.12 6.39 2.3 55
Madhya Pradesh 0.59 1.55 1.0 161
Punjab 1.75 2.99 1.25 71
Haryana 0.87 1.54 0.67 77
Bihar 1.51 1.93 0.4 28

TECHNOLOGY TRANSFER AND ASSESSMENT SECTION

Project OXX04208: Cluster based on-farm
participatory research in farming systems
perspective under Tribal Sub Plan in
Uttarakhand

The study area comprised of Tribal farming
systems of Tarai and Bhabhar zone, Uttarakhand
of Western Himalayan Region, India which
is located at (29°15'30 N to 29°16'0.07 N,

79°2'39E to 79°3'0 E) in Ramnagar block of
Nainital District. It is characterized by the
average altitudes ranging from 195 to 268 m
amsl. An impact assessment survey (without
input support) was performed in the year 2021-
22 in the 100 tribal farm families comprising of a
cluster of three tribal villages viz. Thari, Veerpur

Tara and Mallapuri.

---------

Figure 18: Map of the selected tribal cluster from Tarai and Bhabhar Zone
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S. No | Farming systems Net benefit re- | Adoption | Partial | Discon- Remarks
intervention alized due to (%) adop- | tinued
interventions tion (%)
(Rs/year) (%)

1 | Varietal change in crops (Wheat) + Line sowing + improved tools

i) |HD2967 6876.2 84.00 - 14.00 | High yielding vari-
ety, desired variety
required by the seed
plants.

ii) |HD3086 7250.0 28.00 - 72.00 |High yielding variety
but specific seed (va-
rietal)  requirements
by the seed plants,
non-timely payment
by govt. mundies.

iii) | WB2 -900.00 04.00 - 96.00 | Better nutritional
quality and taste but
lesser production.

iv) |[DBW173 1542.8 32.00 68.00 | Better in yield, lodg-
ing resistant variety

2. | Varietal change in crops (Rice) + improved tools + (IPM) trichocards/pheromone traps

i) |PB1718 9222 - 72 28 | High value varieties

- but underrated pay-

UNEERE SULL ] 0 60 | ent of Basmati Rice

iii) |PB 1509 7400 - 08 92 |by Govt/Semi Govt.

- Mandies. Non-avail-
cal level. Traps mod-
ified with indigenous
structure

3 | Crop Diversification (Pulses) + Improved tools + (IPM) trichocards

1) |Blackgram (PU 31) 4222.70 - 92 08 | Reduced expendi-

= : ture on purchase of

i1) | Lentil (PL8) 2733.3 - 100 - pulse from market.
Non-availability  of
(IPM) at local level.
4 | Crop Diversification (oilseed) + Line sowing+ Improved tools
Mustard (RH 749) 3600 20 (66) - 10 (33) | Reduced expenditure
on purchase of food
oil from market

ICAR-Indian Institute of Farming Systems Research
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5. |Round the year Nutritional kitchen gardening + Improved tools + (IPM) trichocards/pher-
omone traps + PPE

(i) | Improved variety of 2623.12 - 80 20 |Reduced expenditure
radish, spinach, fen- on purchase of veg-
ugreek, coriander, etables from market,
carrot, green /red high yielding variet-
podded french bean, ies, non-availability of
genetically Bio sweet potato seed and
fortified Vitamin A (IPM) at local level.
rich golden sweet Traps modified with
potato varieties indigenous structure.

(ii) |Improved varieties 3027.08 - 100 - Reduced expenditure
of brinjal, bottle on purchase of veg-
gourd, cowpea, etables from market,
ridge gourd, okra high yielding variet-

ies non-availability of
(IPM) at local level.

(iii) | Improved varieties 1656.25 - 100 - Reduced expendi-
of Mango (Chau- ture on purchase of
sa/Langra) guava fruits from market,
(Pant Prabhat) high yielding variet-
lemon (Pant Lemon ies non-availability of
1) and litchi (Rose (IPM) at local level.
cented)

6. |Improved breed of 6100 - 12 (20) | 48 (80) | Non availability of
backyard poultry improved breed.
(CARI Nirbheek)
+mineral mixture+-
calcium+vitamin
mixture+drinkers)

7. | Diet, nutrient and 11521.33 |48 (80) - - Improvement in ani-
health management mal health and milk
in animals through yield, availability of
mineral mixture, inputs in local market.
calcium vitamin
mixture medicine

8. | Year round mush- [ 39000 2(25) - 6 (75) |Non-availability  of
room production spawn at local level.
(button, milky adopted by one nearby
oyster) tribal farmer of Lalit-

pur village

9. | Vermicomposting |4333.33 7 (35) - 14 (65) | Time, labour and in-

put constraint
102 ICAR-Indian Institute of Farming Systems Research
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10. | Primary Processing through SHG formulation

custom hiring

(i) | Chilly/turmeric/ 3066.66 2 gps - - Additional  income
coriander powder/ (100) generation
maize flour

11 | Use of tools and - 1 CHC - - Additional  income
implements through (100) generation through la-

bour and time saving,
précised operation.

12 | Scientific nursery -
preparation using
portrays

Time, labour and in-
put constraints.

3(15) _

Data pertaining to Table 56 shows the impact

of farming system interventions towards
adoption and net benefit realized by the farmers.
Discontinuation of best performing Basmati
Rice (var.PB1718) by (28%) of farmers and best
performing wheat var. HD 3086 by 72% farmers
was observed due tounderrated payment by Govt/
Semi govt Mandies and specific seed (varietal)
requirements by the seed plants/non-timely
payment by govt. mandies. Partial adoption of
improved practices in different crops (72-90%)
was found due to non-availability of inputs
(IPM) at local level. Non availability of poultry
chicks of improved breeds, higher requirement

of labour and non-availability input (spawn) for

Plate 26: Adoption of nutritional kitchen gardening module (without input support)

mushroom was the major constraints in adoption
of IFS technologies in the study area. However,
one nearby tribal farmer of Lalitpur village had
adopted the mushroom module by getting the
skill and knowledge through capacity building
programmes organized. Primary processing
through SHG formulation was adopted by both
the groups (100 % tribal women). Improved
tools and implements were used by 100 %
members of custom hiring centers. Scientific
nursery preparation was partially adopted by
15% of tribal farmers due to non-availability of
high yielding vegetable seeds and other inputs

required for nursery preparation.

ICAR-Indian Institute of Farming Systems Research




Plate 27: Adoption of
vermicomposting (without input
support)

oF e

Plate 29: Adoption of improved tools through custom hiring in

Thari (b) Veerpur Tara

Project 1XX19734:
security through Integrated

Ensuring food and
nutritional
Farming Systems in Western Plain Zone of
Uttar Pradesh (Farmer First- 2" Phase)

The second phase of the project has been
initiated from April 2022 at six villages
namely, Mubarikpur, Rukanpur, Tigai, Tabita,
Dudhli and Madkarimpur in Khatauli block
of Muzaffarnagar district of Uttar Pradesh.

Annual Report 2022

Plate 30: Adoption of modified
version of pheromome traps
Benchmark survey of the adopted villages was
undertaken by surveying 461 households from
the cluster with the objective of identifying the
existing farming systems and their constraints and
to plan technological intervention for sustenance
and income enhancement. The farming systems
approach consisted of refinement of existing
farming systems as well as alternative approach

wherever feasible.
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Plate 31: (a) Tigai Village

(b) Mubarikpur village (c) Tabeta village

In Mubarikpur, 113 households were surveyed for benchmark characterization as per the standard
format on participatory rural appraisal collected from the key informants of villages. The data
revealed that about 36% households belong to marginal and small households while a major chunk
of households also belong to landless category. Details of landholdings, farming systems and

cropping systems is presented in Fig. 19-21.

(2-4) Ha 12% 0%%

Medium  (1-2)Ha
0 _ Small 42%

27%

(0.1-0.9) Prg
~ Marginal
31%

(Nil)
Landless

1%1%

59% , B Sugarcane-Wheat
@cCrop 17 A’.Crop+Dairy B Sugarcane/Sorghum-Wheat/Mustard
BCrop+Job BCrop+Labour B Vegetables
@Dairy+Labour BLabour B Sugarcane/Paddy/Pearl Milets-Wheat/Mustard
Figure 19: Land holding scenario  Figure 20: Prevalent farming Figure 21: Prevalent cropping
in Mubarikpur systems in Mubarikpur systems in the village

In Rukanpur, survey of 82 households revealed crop+ dairy to be dominating farming systems of the
region with major area on sugarcane-wheat based system cropping system with more than 60% of
farm households belonging to marginal and small category of landholdings. Details of landholdings,
farming systems and cropping systems is presented in fig. 22-24.
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@Crop+Labour @Dairy "
@Dairy+Labour @Horticulture+Labour BSugarcane/Paddy/Pearl Milets-Wheat/Mustard
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Figure 22: land holding scenario Figure23: Prevalent farming Figure 24: Prevalent cropping
in Rukanpur systems in Rukanpur systems in the village
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Plate 32: Mustard (RH 725) under demo
demonstration at Rukanpur

Similar results were recorded for Tigai, Tabita,
Dudli and Madhkareempur villages. Accordingly
interventions were planned keeping in mind the
existing cropping/farming systems including
livestock and other components besides planning
for capacity development. Under cropping
systems, improved mustard seed (RH 725) for
higher yield and Pant Shweta for quality mustard
oil were sown during the reporting period at
farmers field. Keeping in mind the higher yield
and lodging tolerant wheat variety DBW 187
was sown at farmers field during Rabi 2022.
For fulfilling the fodder need of the livestock
component improved Berseem (BL 7) and oat

AT, TN R
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were introduced in the fodder module. Gobhi
Sarson (GSC7) were introduced as intercrop in
the sugarcane for feed and oil purpose.
SN

Plate 33: Gobhi sarson (GSC7 as an Intercrop
in sugarcane) Mubarikpur.

Under horticultural module, fruits plants and
nutritional kitchen gardening kits were included
as technological intervention for enhancing
household nutritional security through diverse
nutritionally rich vegetables and green leafy
vegetables which can be grown at the backyard
in small areas. For animal health maintenance
and improving their performance in terms of
milk yield, mineral mixture supplementation
was implemented in households having milch
animals.

Plate 34: Intervention in horticultural and nutritional kitchen garden module in adopted villages
under Farmer First Programme (a) Mubarikpur (b) Rukanpur (¢) Tigai
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Plate 35: Mineral mixture supplementation for ~ Plate 36:Technological backstopping for com-
livestock health in Tigaiat munity fish pond in Tigai

Under this project anticipated weather based agroadvisory were provided to the registered farmers
under the project. Month wise details of agroadvisory is given in Fig.25. During the months of June

and July, maximum number of Agroadvisories (04) were provided.

4 | |

February June July August September October

Number of Agroadvisory disseminated
= (=] W8]

=]

Figure 25:Month wise agro-advisories provided to the farmers
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The Agroadvisory was based on the forecasted with the objective to reduce the aberrant weather

weather mainly rainfall intensity and number risk and also to curtail the cost of cultivation

of rainy days. The weather information was through upholding the irrigation, agrochemicals

amalgamated with the various improved spray etc.

technologies of the integrated farming systems
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mmﬁ’rﬁarﬂi{iﬂﬁ' U HIEH s 7 it et Y e
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EIIEJEI:Iéi,q;fﬁ‘:i HH grIrEHT gl Aisd Wﬁﬁﬂﬂﬂiﬂs’f{mwﬁ
ToATEhR 9 it R s Ffa) oR ot et o
' ﬁ fFrerr = 3fEE vy
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Figure 26: Snapshot of Agro-advisories disseminated to the various stakeholders including

registered farmers of the Muzaffarnagar of Uttar Pradesh during 2022.

For capacity building and awareness creation in Rukanpur, Mubarikpur and Tigai villages
Kisan Gosthi and Field Days were organized under Farmer FIRST Programme during various
in the study cluster including Mahila Krishak months. Swachhata Pakkahwada was also

Gosthi for gender mainstreaming. Scientist organized in this villages during December,

-farmer Interaction Pogramme was organized 2022.

Figure 27-29: Snapshot of capacity building programme organized during 2022 in adopted villages

under Farmer FIRST programme (a) Tigai (b) Mubarikpur (¢c) Madhkareempur
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Project 1XX14064: On-farm evaluation of
farming system modules for profitability and
livelihood improvement of different farmers
categories of Western Plain Zone of Utter
Pradesh and Uttarakhand

Lack of awareness about improved farming
practices is one of the major factors resulting
in lower productivity and profitability of
agricultural enterprises therefore, the appropriate
dissemination of technologies especially to small
and marginal stakeholders is highly required
besides enhancing their knowledge, skill and
attitude towards farming. Hence, the study was
conducted with following objectives: (i) To

develop farming system model for profitability

Annual Report 2022 - M
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of different

categories of farmers, and (i1) Validation and

and livelihood improvement
refinement of on-station technologies at farmers’
field. The study was conducted in four villages
of Muzaffarnagar (U.P.) and Haridwar (U.K.)
via selecting a total number of 120 farmers
(30 farmers from each village). Performa of
Integrated farming system (IFS) Schedule
being developed by ICAR-IIFSR was used for
collection of socio-economic information of the
farmers of selected villages. The data related to
increase in mean net income of adopted small
farm families after intervention of various IFS

components is being presented in the Table 57.

Table 57: Improvement in net income through Existing Vs Improved Farming Systems of small

farm households of the study

No. of
households Mean Mean famil Mean net
Farming system (s) (% of holding size (Nos )y income (Rs.
studied size (ha) ) In lakhs)
farmers)
Existing System
1. Sugarcane-ratoon-wheat + dairy
(2 buffalo or IB+1C)* 42 3.02 5.6 4.08
2. Rice-wheat-sorghum + dairy (2 (35%) ' (lakhs/ha)
buffalo or 1B+1C)
Improved/diversified systems
1. Sugarcane+ spice/vegetable-
ratoon-wheat + dairy (2 buffalos)
2. Rice-berseem/ mustard + dairy (2
cows or 1C + 1B) 42 3.02 5.6 4'?20/(1?11?118/ ha)
: : : o . - o higher
3. Rice-wheat- maize+ dairy (2 (35%) over existing
COWS)
4. Maize/jowar-wheat-cowpea
+ dairy (2 buffalos)

*B-Buffalo, C- Cow

ICAR-Indian Institute of Farming Systems Research
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The data clearly revealed that the 42 number
of farmers those followed sugarcane-ratoon-
wheat + dairy (2 buffalos or 1B+1C) and rice-
wheat-sorghum + dairy (2 buffalos or 1B+1C)
farming systems were generating the net income
of Rs. 4.08 lakh/ha before intervention of IFS
components in the study. After intervention
of
+ dairy (2 buffalos), rice-berseem/ mustard +

sugarcane+ spice/vegetable-ratoon-wheat

dairy (2 cows or 1C + 1B), rice-wheat- maize+

dairy (2 cows) and maize/jowar-wheat-cowpea

+ dairy (2 buffalos) as the seeds of crop were
provided by us were found to increase their net
income by 15.2%. A total of 40 farm families
those belong to marginal farmer’s category were
also studied and the data related to increase their
net income are represented in Table 58. This
category of farmers followed the rice-mustard
+ dairy (2 buffalo or 1C + 1B) and rice-wheat-
sorghum + dairy (2 buffalos or 1C + 1B) farming
systems by which on an average they generated
a net annual income of Rs. 1.10 lakh/ha.

Table 58: Improvement in net income through Existing Vs Improved Farming Systems of marginal

farm households of the study

No. of
households Mean Mean famil Mean net
Farming system (s) (% of holding size (Nos )y income (Rs.
studied size (ha) ) in lakhs)
farmers)
Existing System
1. Rice-mustard + dairy (2 buffalo
or 1C + 1B) 40 0.72 5.6 1.10
2. Rice-wheat-sorghum + dairy (2 (33.3%) ' (lakhs/ha)
buffalo or 1C + 1B)
Improved/diversified systems
1. Crop diversification (vegetable
based)+ sorghum-berseem+ dairy (2
cows) + composting + NKG 40 1.46 glakhs/ ha)
: - o 0.72 5-6 32.3% higher
2. Rice-wheat/mustard-maize+ (35%) over existin
dairy (2 cows or 1C + 1B)+ &
composting + NKG

*NKG- Nutritional Kitchen Garden

Once these cropping systems were diversified
with suitable vegetable based system + sorghum-
berseem+ dairy (2 cows) + composting + NKG
and Rice-wheat/mustard-maize+ dairy (2 cows
or 1C + 1B) + composting + NKG, the net
annual income increased by 32.3%. Various IFS

components were also implemented to 25 farm

110

families of landless farmers. The data illustrated
in Table 59 showed that before the intervention
of IFS component to such farm families their
average annual income was only 0.26 lakh/
farm family that was increased to the extent of
57.7% with the adoption of Nutritional Kitchen

Gardening along with the dairy component.
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Table 59: Improvement in net income through Existing Vs Improved Farming Systems of landless

farm households of the study

Farming system (s) No. of Mean Mean family | Mean net
households holding size (Nos.) | income (Rs.
(% of size (ha) In lakhs)
studied
farmers)
Existing System
1. Dairy (1 cow/buffalo and/or 25 i 6-7 026
small ruminants) (20.83%) ’
Improved/diversified systems
1. Improved rearing practices 25 0.41
of livestock (cow/ buffalo) + - 6-7 57.7% hish
nutritional kitchen gardening) (20.83%) ovér eoxils%inz

Therefore, 1t can be concluded that certain

cropping
diversification, integrated crop management,

approaches such as system
inclusion of fodder component and proper feed
management for dairy animals plays a crucial
role in enhancing the income of marginal and
small farm families. Further, diversification of
[FS with vegetable component and nutritional
kitchen gardening also helped in proper nutrition

of the farm families.

Project IXX13035: Weather based on-farm

technological interventions in farming
systems perspective for improving livelihood

of farm households

The study was initiated after signing of MoU
between C-DAC, Mumbai and ICAR-IIFSR,
Modipuram to use C-DAC platform for real time
dissemination of the weather based agroadvisory
for farmers of Uttar Pradesh emphasising the

latest technological interventions.
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Plate 37: Snapshot of Agro advisories disseminated to the various stakeholders including registered

farmers of the various districts of Uttar Pradesh during 2022
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Monthwise SMS Utilization Report

Failed SM5 Due to

Mismatch with

Template/Content
1 || TRAI | October, 2022 0 0 0 Usage
Details
NOM- Usage
2 | Tpaj | Octover, 2022 5500 694 4806 e
3 || TRAI || September, 2022 0 0 0 Usage
Details
NOM- Usage
4 | Ty | September, 2022 625 10 615 e
5 | TRAI | August, 2022 0 0 0 Usage
Details
NOM- Usage
6 | Tmaj | August 2022 7919 1346 6573 e
7 | TRAI July, 2022 0 0 0 s
Details
NON- Usage
¢ | Tral July, 2022 27579 8453 19126 e
9 || TRAI June, 2022 0 0 0 Usage
Details
NOM- Usage
10 | Ton June, 2022 25137 9101 16036 i
Usage
11 || TRAI | February, 2022 0 0 0 i
NOM- Usage
12 | ToN || February, 2022 2196 208 1988 e
13 || TRAI | September, 2021 0 0 0 s
Details

Plate 38: Month wise report of push SMS services used for real time dissemination of technological
interventions based agro advisories to the registered farmers of various districts of Uttar
Pradesh
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For smooth dissemination of agroadvisory,
district wise group has been created namely
Muzaffarnagar, Meerut, Baghpat and Varanasi.
About 1000 farmers have been registered
for adoption of weather based technological
interventions in farming systems. Twice
in a week or need based in anticipation of
forecast of rainfall and other extreme weather,
agroadvisories are being developed through
involvement of multi-disciplinary scientist and
disseminated to the registered mobile of the
farmers of these districts for risk management
towards extreme or bad weather condition.
Agroadvisory also include latest technologies for
input application to reduce the cost of cultivation
and also enhance the productivity of the major
crops and livestock components of the existing
farming systems of the respective districts of
Uttar Pradesh. Month wise SMS broadcasted is
given in Plate 32. The highest number (19126)
of SMS were sent in the month of July followed

by June and August 2022.

ICAR

Project IXX18170: 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 data collected from
4 districts of Tamil Nadu i.e Erode, Salem,
Dindigal, and Tenkasi; Thiruvananthapuram
and Alappuzha in Kerala. With a sample of 193
farmers who are beneficiaries of government
scheme and another 174 farmers as counter
factual making a total of 367 under study
households. Coarsened Exact Matching (CEM)
technique was employed to evaluate the impact
of IFS on farmers income and household dietary
diversity.

The consumption pattern of IFS households has
been presented in Fig. 30. On an average the
consumption of all the major food components
were higher participating households
compared to others. Higher
consumption of cereals and fruits and vegetables,

for
Increase in

whereas marginal increase in pulse, oil seeds

and milk consumption were noticed.

Puses | 153
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Figure 30: Consumption pattern of sample households
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The matching techniques using ATT was indicated thatthere is requirement of formulating

calculated for outcome variables like income the farming systems-based approach to promote

and dietary diversity (Table 60). The gross programme planning among farmers groups for

income significantly increased by 22.6 percent better income and livelihood.

and income by 40.5 percent for I[FS programme Project IXX18677: AICRP- IFS OFR,

participants compared to non-participants. No Modipuram Centre

significant difference was observed in terms of

cost of cultivation. The dietary diversity being OFR 1: On-Farm crop response to balance

indicator of balanced health, with different plant nutrient management in predominant

source of nutrients had improved by 8.6 percent cropping systems

compared to non-participants. Under AICRP on Integrated Farming Systems,

Table 60: Average treatment effect of IFS on OFR-Modipuram new district Baghpat was

outcome variable selected in 2021 with two objectives (i) to

assess the response of nutrients in major crops

Percent ) o e
higher and cropping systems in different agro - climatic
N=367 ATT SE than zones/ ecosystems and (i1) to estimate the
outcome impact of nutrients application on soil health
mean

Gross income status. Under this, two blocks were selected i.e.
36,165%* 17071 | 22.65 %

(Rs/ha) high productive (Chaprauli) and low productive
Iﬁlet income (Rs/ 35.852%% | 16115 | 40.46 % (Binauli). From these two blocks villages namely
Ca) - Lum, Kakaripur and Ramala from Chaprauli
osto .
cultivation (Rs/ |-5,053 ™ |2151 i block and Idrishpur, Adampur and Kanad from
ha) Binauli block were selected. From each one of
Household the village a total of 10 numbers of farmers were
dietary diversity | 0.48* 0.25 8.64 % selected for OFR experiment. In this experiment,
score

two prominent cropping systems viz., sugarcane—
The IFS beneficiaries have more diversified ratoon-wheat and rice —wheat were evaluated
farming systems than non-participants with for ¢ nutrient management practices vis a vis
horticulture and animal component generating farmers practice. In sugarcane—ratoon—wheat
higher net income. The matching results show  gystem, the highest system equivalent yield in
that there is positive and significant impact on  terms of wheat (10303kg/ha), cost of cultivation
the gross and net income through adoption of (Rs. 79750) and highest system net return (Rs.
IFS. The improvement in the dietary diversity 197526) were recorded with the treatment
is also testimony for farming system approach  having recommended dose of NPK fertilizers

of programme implementation. The results along with ZnSO , T Boron @25 kg/ha.Highest
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nutrient response in terms of rupees investment
was recorded with the NPK+Zn+Be treatment
(Rs. 2.44/Re). The highest nutrient response
in terms of gross returns per rupee invested
was recorded when recommended doses of
NPK+Zn+B were applied. The recommend
dose of NPK (120:60:60kg/ha) along with
zinc (25kg/ha) had produced maximum grain
and straw of wheat (54.70 g/ha and 61.80 g/
ha).Application of recommend dose of NPK
fertilizers (120:60:60kg/ha) and micronutrients
in rice consequently recorded 55.5% and 69.0%
increase in grain yield over the farmer practice

and control treatments.

OFR 2: Diversification of existing farming

systems under marginal household conditions

The experiment under diversification of farming
system was conducted with the objectives (i)
to enhance the productivity and profitability of
marginal farmers through IFS approach (ii) to
improve the livelihood and nutritional security
through diversification approach and (ii1) to
estimate the impact of capacity building on
diversification of crop + livestock system. The
average land holding size of 24 households
of such category is 0.84/ha. As compared to
crop component alone (Rs.105600/household)
diversification in the existing farming systems
through crop+dairy component was found
capable to increase their annual income to the
of Rs.133900/household.Thus,
farmers got an additional net profit of Rs.30900/

extent such

household through adoption of IFS components
1.e. croptdairy. As a result presently 62.5%

ICAR-Indian Institute of Farming Systems Research
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farmers have adopted crop+dairy component
in these areas. Knowledge and skills of farmers
were also upgraded with the inclusion of various

training programmes.

OFR 3:On-Farm evaluation of farming
system modules for improving profitability

and livelihood of small and marginal farmers.

The overall improvement in productivity,

profitability, sustainability and nutritional
security of households with the inclusion
of an additional pulse crops to their system
was achieved. Vegetable requirement of farm
households were fulfilled by intervention of
kitchen gardening. Round the year fodder
availability was augmented by growing crops
integrating perrinials and seasonals. Different
capacity building programmes on intercropping
of sugarcane with pulses and oil seeds were
organized for improving profitability and
livelihood of small and marginal farmers. Various
trainings were also conducted on production
of vegetables as nutritional kitchen gardening.
Apart from these training on IPM and INM in
crops, role of animal feed supplements (mineral
mixture and calcium) in animal diet and trainings
on importance of green fodder production for
animals in existing farming system were also
conducted.

Project 1XX14203: Characterization of
existing farming systems of Uttarakhand

The study area comprised of the existing

farming systems of Udham Singh Nagar
District, Uttarakhand. A Survey was conducted

to analyse the women empowerment in farming
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systems, work participation, technology use by productive), USN District of Tarai and Bhabhar

gender and technological solutions identified in zone of Uttarakhand (>1000 m above sea

existing farming systems of Uttarakhand district. level) were surveyed. Both the quantitative and

The total sample comprised of a random sample qualitative data were used in the study. Data was
of 30 households i.e. (1 District x 1 block/ collected by personal interview method using
district x 3 villages/ block x 10 households) pre-tested structured questionnaire through face
using a stratified sampling frame. Chakarpur to face interaction with the men and women
(Bhoodpuri), Khambari (Mashra), Pahadpur farmers.

(Nagadpuri) villages of Bazpur block (low

Table 61: Work participation and technology use by gender in Tarai and Bharabhar Zone of

Uttarakhand
Work participation . Time
o involvement
S.No. | Farm Operation Technology used (%) (hrs/ annum)
Male | Female | Joint | Male | Female
Me(?hamzed (Tractor, 100 i i 264.6 i
: cultivator, harrow)
1. |Land preparation .
Non —mechanized i 16.6 i ) 256
(hand hoe, spade) ) i
2. |Seed treatment NG 23.3 - - 8.0 -
(Manual)
o1 Non-mechanized
3. |Seed dibbling 13.3 81.1 6.6 8.0 15.7
(Manual)
: : Mechanized (Seed
4. |Line sowing drill) 93.3 - 17.85 -
. Non-mechanized
5. | Nursery planting vl 20.3 46.6 10.2 | 22.28
. . Non-mechanized
6. [Rice transplanting el - 100 - 89.48
Non-mechanized
7 Fertilizer (Manual) i 425 i 933
application M.echamzed (Seed R0.5 i 122 i
drill)
Mechanized (Battery
g Pest1.01df: ope%rated sprayer, 100 i 2 23 i
application engine operated
sprayer)
9. |FYMpreparation | Non-mechanized 76.6 | 202 | 32 [2208]| 16.0
. prep (Manual) . . . . .
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: Non-mechanized
10. |Weeding (il ) 23 53 24 | 32.04| 46.81
Mechanized (Combine
1 Harvesting of field |Harvestor) 36.66 i 8.2 i
crops NG A 183 | 735 | 82 | 203 | 429
(Sickles)
Harvesting of Non-mechanized
= horticultural crops |(Hand hoe, manual) 2 ok 14 22 =
Mecha}mzed (Thresher, 100 i 16 i
. Combine Harvestor)
13. | Threshing ;
Non-mechanized i 533 i 4
(manual beating) )
Mechanized (Cart) 6.6 - 300
14. | Carrying of fodder _ :
oS Non-mechanized ) 933 730
(Head load)

Data presented in Table 61, indicated that
mechanized operations are mainly done by men
farmers for land preparation by using tractor,
cultivator, harrow (100 %), line sowing by using
seed drill (93.3%), fertilizer application by
using seed drill (80.5%) pesticide application by
using battery/engine operated sprayer (100%),
harvesting of field crops by using combine
harvester (36.66%), threshing by using thresher/
combine harvester (100%) etc. However, the
tools)

operations are mainly done by women farmers

non-mechanized (manual/traditional
for seed dibbling manually (81.1%), nursery
planting manually (46.6%), paddy transplanting
(100%),
manually (42.5%), weeding by using hand hoe
(53% solely and 24% jointly), harvesting of field
crops by using sickles (73.5%), harvesting of

manually fertilizer  application

horticultural crops manually (58% solely, 14%
jointly), threshing manually (53.3%), carrying of
fodder as head load (93.3%). Time involvement

ICAR-Indian Institute of Farming Systems Research

in farming system activities for male was 750 hrs

annum’! whereas 1052 hrs /-annum for female.

Women empowerment in Agriculture Index

(WEAI) in prevailing farming system

WEAI comprises two sub-indexes, namely
five domains of empowerment (5DE) and the
gender parity index in empowerment within
dual-adult households (GPI). Improvements in
either one of these sub-indexes will increase the
empowerment level in the surveyed area. The
values for WEAI are based 5DE sub index alone,
the fact that the GPI accounts for just 10% of the
index weight leads to believe that its exclusion

will not influence the results significantly.

The 5DE is used to indicate both a level of
general empowerment and the specific indicators
that contribute the most to disesmpowerment. The
five domains are production, resources, income,
leadership, and time. At first, a disempowerment

index (MO) is calculated starting with processing
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the data according to the inadequacy indicators. individual achieved adequacy in the specific

Coding was done by allocating the number 1 indicator.

if the individual lacked adequacy and O if the

Table 62: Five domains of Empowerment (5DE)

Disempowered headcount % (H) 60.86%
Empowered headcount (1-H) % 39%
Average inadequacy score (A) % 47.82%
Average adequacy score (1-A) % 52.17%
Disempowerment index (MO)=HxA 0.29
5DE index (1-MO) 0.71

It was observed that only 39% of women are woman in the prevailing farming system were
empowered and have adequacy in 52.17% of found disempowered in the five domains of

the 6 sub-indicators considered. On an average agriculture (S5DE score < 0.80).
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- decision
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Bhudpuri Ehambari  Nagadpuri O-verall
Mashra

Figure 31: Village wise Disempowerment Score

By disaggregating disempowerment score the burden of the disempowerment across the
it was found the main driver of women’s surveyed villages, highest being in Nagadpuri
disempowerment is the absence of control over (31%). This is followed by workload and group

the use of income. It accounts for 28.16% of membership that accounts for 23.83 and 21.6 %
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of the burden of disempowerment, respectively,
across the surveyed villages. Village wise
analysis shows that highest burden of workload
in disempowerment found in
Nagadpuri (41.49%) and highest burden of
group membership in disempowerment score

was found in Bhudpuri (35%) (Fig 31).

SCore was

Project OXX6003: Co-creating sustainable
water use in the Hindon sub-basin: A
multiscale participatory approach (DST

Funded project)

The Hindon sub-basin, part of the Gangetic Plain,
suffers from water depletion and pollution due
to over-extraction and emissions by agriculture
and other sectors. Under this project, with
relevant stakeholders in the Hindon sub-basin,
the contribution of agriculture and other sectors
to problems with water quantity and quality will
be determined. The origins of water flows and
pollutants, particularly nitrate and lead, will be
traced with isotope analysis. Stakeholders and
researchers will identify alternative agricultural
management options to improve water use
efficiency and to reduce emissions by agriculture.
Using spatially explicit models for trade-off
analysis, these will be evaluated and visualized
at the levels of fields, farms, landscapes, and the

whole sub-basin.

A vision of future development will be
formulated and steps for its implementation

will be identified and started. The objectives
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of this project are to 1) assess the contribution
of agricultural practices to water depletion
and pollution in the Hindon basin, and ii)
identification and development of agricultural
pathways in participatory fashion which can
reduce the pressure on the river system while
remaining productive and competitive. This will
require the involvement of farmers, industry,
government, and other relevant stakeholders in
a process of visioning, scenario development,
scientific analysis, policy formulation and co-

learning to guide and support implementation.

The project is structured into three work
packages (WP) that will: WP1) Analyse and
quantify water flows and its quality in the
Hindon river basin system, WP2) Identify and
assess interventions for improved agricultural
water management and WP3) Vision, plan,
develop and foster implementation. Under WP2
preliminary survey of the study basin revealed
that sugarcane and wheat are the most widely
grown crops in the region, followed by rice
which are water intensive crops, and require a lot
of water extraction for irrigation. In Saharanpur,
Shamli, Muzaffarnagar, Baghpat, Meerut and
Ghaziabad, sugarcane-sugarcane ratoon-wheat
(2 year rotation) is the first predominant cropping
system followed by rice-wheat system (1 year
rotation) while in Gautambudh Nagar rice-
wheat (1 year rotation) is the first predominant
cropping system followed by fallow-wheat

system.
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Figure 32: Fertilizer consumption (2018-19) (National average: 133.11 kg/ha; U.P. state: 170.1kg/ha

=

In addition, the average nitrogen usage in the 39 kg/ha (Fig.32). Under WP2 100 ha area under
Hindon basin is higher for example, 142 kg/ha cluster mode around Atali Rajputana village was
nitrogen is used in the Hindon basin, and the identified for delineating the typology of farming

average phosphorus usage in the Hindon basinis  systems existing in the region through detailed
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survey which is in progress. Type specific
intervention will be carried out for improved
agricultural management in the region through
adoption/demonstration of SPAD & LCC based

nitrogen application, crop diversification (new

crops, intercrops and varietal diversification),
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micro-irrigation  methods, soil  moisture

indicator-based  scheduling of irrigation,
integrated Farming System Models, Organic
farming (IOFS), Natural Farming (locally
prepared concoctions, mulching, crop diversity,

intercropping) etc.

Plate 37:Survey of study area under DST project in progress

Project OXX6005:Agri-Drone Project (ADP
by ICAR-ATARI, Kanpur)

Under ICAR pilot programme on Agri-Drone
where drones are to be used for agricultural
research,developmentanddemonstration. ICAR-
IIFSR, Modipuram received 2 Agricultural
spray drones under Agri-Drone Project for
demonstration of drone spraying technology in
500 ha area. Two nos. of drones were procured
under the project and demonstration at farmer’s
field will be done after pilot training and

obtaining RPTO license.

Project OXX6004:Preparation of detailed
(DPR)

technical backstopping for establishment

project report and providing
of model IFSs including Agro-Ecotourism

at identified agricultural farms (4 farms) in

Odisha(Funded by Govt. of Odisha)

ICAR- Indian Institute of Farming Systems
signed MoU with
Directorate of Agriculture & Food Production
and Directorate of Horticulture, Govt. of Odisha
for preparation of detailed project report (DPR)

Research, Modipuram

for transforming 4 nos. Agricultural Farms into
a hub of Integrated Farming Systems activities
along with a philosophy of agro-tourism concept.
Through this project it is intended to showcase
and demonstrate different scientific packages
and practices and to develop a learning site for
the farmers of the state. [CAR-IIFSR has already
submitted DPR for 3 Farms namely Nayagarh,
Sakhigopal and Semiliguda farm which were
approved by Govt of Odisha. Remaining DPRs
for one Farm at Nildunguri, Sambalpur district

is in progress.
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Plate 38:Proposed model Agro-tourism farm at Semiliguda, Odisha (conceptual drawings)

Sustainable livelihood improvement of
underprivlaged farmers through integrated

farming system approach under SCSP scheme

0XX6006:
Muzzafarnagar and Meerut districts

Project Acheivements  of

The program was undertaken in 5 villages of
2 adjoining districts viz. Muzaffarnagar and
Meerut. A total of 800 farm families of different

categories i.e., landless, marginal, small and

medium were selected. The selected farmers
were exposed to Institute technologies via
conducting demonstrations and providing them
inputs of high yielding variety of fodder and
food crops, fertilizers for balance crop nutrition,
animal health components for balance nutrition
and health, small agricultural implements (tools)
and improved breeds of poultry birds. Detail of
interventions made during this year is given
below in Table 63.

Table 63: Interventions made in IFS mode at farmer’s field in adopted villages

IFS module Intervention Details of intervention Village No. of
farmers
covered

Field crops |Demonstration of | Wheat DBW187 and Kasiara 80

improved varieties DBW222 @15- |Rasoolpur 40
of wheat 20kg/ farmer Khanuda 40

Dhanju 64
Demonstration of | Mustard RH725 @ 0.5kg / |Kasiara 70
improved variety of farmer Rasoolpur 60
mustard Khanuda 64

Dhanju 79
Small implements | Spray One sprayer to Kasiara 80
to support their machine a group of 4 Rasoolpur 30
agricultural farmers Khanuda 40
operations
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Fodder crops | Demonstration of Highly nutritive Kent variety | Khanuda 14
improved variety of |seed was distributed to Dhanju 25
oat interested farmers
Demonstration of | Highly nutritive BL10 Kasiara 16
improved variety of |variety of berseem seed were | Rasoolpur 11
berseem distributed to interested farmers | Khanuda 17

Dhanju 25

Vegetable Seed kits containing |Rabi and Kharif seasons @) 1 Dhanju 65

Ccrops seeds of various seed kit to each farmer Iklota 45
seasonal vegetables

Livestock Mineral mixture, 1 kg pack of mineral mixture  |Kasiara 90
calcium suspension |and calcium suspension were | Rasoolpur 25
and Fendokit Plus | given @1-3numbers/farmer Khanuda 50
Tablets depending up on the number of | Dhanju 50

animals they have Iklota 40

Poultry One month old A minimum of 5 to a maximum |Kasiara 75
chicks of CARI- 15 chicks were distributed Rasoolpur 45
Nirbheak breed Khanuda 33

Mustard variety (RH725) grown on an area of
75 hectares of 270 numbers of farmer’s field
revealed an incremental increase in yield to
the tune of 10 to 40% as compared to farmer
practice. The high yielding varieties (DBW187
and DBW222) of wheat crop sown in an area
of approximately 30 hectares land of nearly
240 numbers of farmers revealed a higher yield
production in range of 10-30%. To feed adequate
green fodder to livestock, interested farmers
were also given high yielding variety seed of oat
(Kent) and berseem (BL10). The fodder crops
performed well with the production of nearly
50-60 and 70-80 t/ ha green fodder, respectively
in two cuts of oat and 5-6 cuts of berseem. The
farmers were also advocated to use various
nutrient supplements to their livestock viz.

mineral mixtures, Ca-bottle and Fendokit Plus
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Tablets. After being given these inputs, Farmers
had reported improvement in milk productivity
up to an extent of 10-15% due to these
increments. Vegetable seed kits were given to
110 numbers of farmers in two villages namely
Dhanju and Iklota with the aim to promote
nutritional kitchen gardening so that the farmers
get good amount of fresh vegetables daily. As
poultry module, 1635 number of one month old
chicks (CARI-Nirbheak) was distributed among
150 numbers of lands less farmers during the
month of April 2022. Health and body weight
gain performance of birds were recorded after
90 days of distribution. Live body weight of 500
numbers of poultry birds was found in the range
of 800g to 1500g with an average of 1100g/bird.
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Project Code IXX18177: Acheivements of
Laldhang cluster under Bahadrabad block,
District Haridwar (Uttarakhand)

The project was initiated in the Laldhang
cluster, Bahadrabad block of Haridwar district
since Kharif 2020 to improve the livelihood of
the farmers belonging to the Scheduled caste
category. A total number of 310 farm families of
Schedule Caste (SC) from Dalupuri, Rasoolpur
Mithiberi and Chamariya villages of Laldhang
cluster situated in the foothills of Rajaji National
Park, Uttarakhand have been undertaken under
the project. Toidentify the suitability of integrated

farming system (IFS) component among the

Annual Report 2022

farmers of small and marginal farmers’ category,
the basic data related to socio-economic status
of the adopted farmers were collected using the
standard survey proforma. As per the survey, the
selected villages are dominated by the marginal
farmers’ category with owning 55.6% marginal;
>36.3% small farmers; >22.9% medium and
large farmers. The mean cropping intensity of
adopted villages was 164%. The (Fig. 33 and 34)
showed the data related to comparison of effect
of improved wheat varieties and introduction of
poultry component on nutritional and livelihood

security of the adopted farm families.
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Figure 33: Comparison of farmers practices and improved wheat cultivar on yield enhancement

among the adopted farm families

The data depicted in Fig. 28 shows that the
average area shown by individual farmers under
wheat crop was 0.20 ha in the studied area. The
improved HD 3086 variety of wheat produced
on an average 32.71 q ha'! yield; whereas the

traditional cultivar used by the farmers produced

124

the 26.9 q ha! yield. Thus, the improved HD3086
recorded 21.6% higher yield over the traditional
cultivar. Backyard Poultry is an important IFS
component for nutritional security and income
generation among the farmers. Data depicted

in Fig. 2 shows that an average of 29 birds/
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farmer were distributed among the farmers. The an average of 19 egg per bird which in turn
mortality rate was 6.5 birds per farm family. produced a total of 67.67 eggs per farm family.

At the same time, the live birds produced on
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Figure 34: Introduction of commercial poultry birds among the SC farmers for nutritional and

livelihood security.

Project Code: Acheivements of Kishorpur Kishorpur-61 (under Institute project) in Meerut
and Hastinapur villages, District Meerut District. The following interventions were

A total of 124 farmer beneficiaries were selected made as per the farming requirement/resource

from 2 villages (Hastinapur-63 (under NICRA), 2vailability with the farmers.

Table 64. Details of interventions made in farming

IFS Modules |Interventions Details of interventions

Field crops Demonstration of improved|Rice: PS 5; Wheat:DBW-173; HD-2967;
rice, wheat and mustard PBW-226 (@40.0 kg/household in Kishorepur
varieties of crops and @50.0 kg/household in Hastinapur);

Mustard: RH 749 (@]1.5 kg/household)
Integrated weed management |Herbicides e.g. Sulfosulfuron application in

wheat crop
Small implements to support|Multi-functional sprayer, sickle, spade, pitthi
their agricultural operations darnti, bal kati, tasla, vermicompost bag etc.
Fodder Demonstration of berseem and | Jowar — Kanpuri
jowar
Livestock Calcium suspension, cow mat | Calcium suspension (1 litre/household)

Cow mat (1 no/household)

ICAR-Indian Institute of Farming Systems Research 125




M Annual Report 2022

Based on the survey, it was found that use noticed over existing farming, and thereby

of improved varieties and application of interventions increased livelihood by 4-9 %.
recommended management practices, an The complete details are given in (Table 64 and

increase of yield in the range of 6-14 % were Table 65).

Table 65. Details of each farming interventions, number of farmer beneficiaries, average yield and

percent increase/decrease over baseline

Interventions No of Average yield | Baseline %
farmers Kg/ha Kg/ha increase

Rice: PS 5 60 4375 4000 9.4
;V2h66at: DBW-173; HD-2967; PBW- 100 5000 4400 13.6
Mustard: RH 749 47 950 900 5.6
Livestock: calcium suspension 80 8-9 lit/day 8-9 lit/day -

Fodder 50 Increased the 70
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Plate 39. Visit of Kishorpur and Hastinapur villages to assess crop/farming situation on 7" April,
2022.A WhatsApp group was created consisting of farmers from the villages and
researchers i.e. [IFSR-SCSP4 for real time dissemination of measures to be taken with
respect to farm operations/management decisions and agro-advisory services.
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Project code: Acheivements of Bahadurpur

village, District Meerut

For improvement of the existing farming
systems, module wise interventions (Table 66)
were made with SCSP household at project
site. The results indicated notable changes and
increase in overall farm productivity with the
introduction of DBW 173 (late sown) along with
improved package & practices (Zinc sulphate
and weed control). The wheat yield increase was
recorded to the tune of 42.2% by the farmers
(14.8 g/ha). Livestock based interventions like

ICAR

BNH (CO-5), Mineral mixture (50 g/animal for
60 days), Fenbendazole tablet and Animal mat
for comfort of the animal led to increase in the
milk productivity. The small holdings in Western
Uttar Pradesh farmers do not allocate any
land for fodder crop in winter season and they
are dependent on sugarcane tops to feed their
animals. So this year Brassica Napus (GSC-7)
as an intercrop in sugarcane was introduced in
the experiment. Brassica napus being multi-cut,
it can be used as fodder and thereafter left for

seed to get oil also from the same crop.

Table 66: Changes made in existing IFS practiced by farmers and additional cost

Existing System
. Cost of
Changes made in the . .
Cost Gross A intervention
Module Details (Rs) income (Rs)
(Rs)
Cropping Sugarcane 19923 | 50170 |Trichocard, Zinck sulphate 570
systems Lat heat (DBW-
P | Wheat 5532 | 13977 |Ate sown wheat ( 650
diversification 173) Clodinafop propyl
BNH (CO-5), Mineral
L'ivestf)ck | Buffalo and 55300 | 73775 mixture (50 g/animal for 60 2300
diversification |Cow days), Fenbendazole tablet
and Animal mat
Vegetable seed kit (Kharif
Optional ) ) ar'ld Rabi)and Qarlic seed for 300
kitchen gardening (Yamuna
Safed — 2/G - 50)
80,755 |1,37,922 3,820

Enhancement of profitability of marginal households through alternative crop for western Uttar

Pradesh has been given in Table 67& 68.

ICAR-Indian Institute of Farming Systems Research
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Table 67: Economics of low-cost [FS over base year

Low cost-based

Low cost-based

Benchmark intervention period intervention period
Parameters (Before (years) (years)
intervention) It ond
Cost of cultivation (Rs/year) 80,755 84,575 84,575
Gross Return (Rs/year) 1,37,922 1,58,840 1,65,840
Net income (Rs/year) 57,167 74,265 81265
B: C ratio 1.70 1.88 1.96
Table 68: Enhanced of profitability of marginal households.
Parameters Benchmark (Wheat) Alternate. crop Additional
(Garlic)
Cost of cultivation (Rs/ha) 34,600 89,615 55,015
Gross return (Rs/ ha) 1,32,000 36,0000 2,28,000
Net income (Rs/ ha) 97,400 2,70,385 1,72,985
B: C ratio 3.81 4.01

Plate 40: Intervention made at scheduled caste farmers field during 2022
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Project Code IXX16182: Acheivements of > To study the existing productivity and
AICRP network profitability of crops, livestock and other

India alone has one-fourth of the small and components in farming system perspective

marginal farms of the total world. Smallholding and identify major constraints.

does not support farmers to live with respect in  » To demonstrate the IFS modules and
the society, and condition of a small farm holder evaluate its impact on livelihood of the under
1s not better than daily paid labour. One-fifth of privileged households.

rural households whose principal occupation is This programme was executed at three level by

agriculture is having income below the poverty identifying the farmers and attempted to improve

line in the country. Raising the income of the livelihood of farmers by improving in the

smallholders as well as marginal farmers is a big existing farming system by providing inputs and

question for researchers, policymakers, and the training. Centres are provided in Table 69.

government. [tis observed that among the weaker
section, maximum number of smallholders » ICAR-IIFSR, Modipuram

belong to the Schedule caste community, and » AICRP on Integrated Farming Systems

they are impoverished to uplift their life through ) ,

. . » All India Network Programme on Organic
farming system has a lot of scope. Keeping above ,

o . : Farming
fact in a view following project was formulated

with the following objectives:

Table 69: Detail of districts covered under SCSP scheme

ICAR-IIFSR, Modipuram AICRP on IFS Centers AINPOF Centers
Meerut (UP) Kanker (CG) Bajaura (HP)
Bilaspur (HP) Ranchi (JK)

Jammu (Jammu and Kashmir) | Thiruvananthapuram (KA)

Chikkaballapura (Karnataka) Udaipur (RJ)

Anuppur (MP) Coimbatore (TN)

Dausa (RJ)

Yethapur and Erode (TN)

Medak (TA)

Nadia (WB)
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Project IXX18169: NAIF funded ABI Centre,
ICAR-IIFSR, Modipuram, Meerut

Agri Business Incubation Centre (NAIF funded)
was established at ICAR-IIFSR, Modipuram,

Meerut during March, 2020 In ICAR-IIFSR,
ABI Centre, a total of 26 incubates were

M - Annual Report 2022

Modipuram has signed MoUs. During the year
2022-23, organized 8 nos. of EDPs/Capacity

Building Programs and 12 nos. of Agri-business

awarcncess

incubated and 14 incubates have already started
their Agri-business with whome ICAR-IIFSR,

Table 70a:Total number of incubates admitted for incubation

programmes.
process protocol were developed for value
added products which have high potential for
commercialization (Table 70a and 70b).

Three innovative

S.No. |Name Address Technologies/Product (s)
1 Mr. Satender Kumar |Ladpur, Khatauli, Muzaffarnagar | Natural Vinegars Production
2 [Mr. Brijveer Singh | Modipuram, Meerut Farm Implements

_ D.—‘S‘O3, Supertech Green Village, Year Round Mushroom
3 |Dr. Avnish Verma Bijli Bamba Hapur Bypass . :
Production Technologies
Road,Meerut
o A/17, Moti Prayag Colony, Garh | Year Round Mushroom
A L Road, Meerut Production Technologies
. Year Round Mushroom
5 Mr. Shankar Sharma |C-551, Shastrinagar, Meerut : ;
Production Technologies
: . Year Round Mushroom
6 |Ms. Shipra Yadav Modipuram, Meerut Frsdhieion Tosmslois
7 L Hapur, Uttar Pradesh Mushroom Processing
Raghaw
8 | Mrs. Sarla Singh Kanker khera,Meerut Year un g Mushroorp
Production Technologies
9 | Mr. Iftikhar Ahmed |Kulrikhera, Shaharanpur Organic Farming
10 | Mr Vikash Soam Kanker khera, Meerut B10-Pest101.de g
Technologies
Mr Ved Pal Singh . Year Round Mushroom
1 Malik CiESnvees GlphiEs Production Technologies
12 Mr. H_emender =2 Begam Bridge Road, Meerut Mushroom Processing
Dikshit
13 |Mr. Rakesh Kumar |Sikhara, Muzaffarnagar Vermicompost and Value
added Jaggery
e . Year Round Mushroom
14 | Mr. Kandarp Sirohi |Begam Bridge Road, Meerut Ersdineion Toe inallgies
: . : Year Round Mushroom
15 |Mr. Neeraj Kumar |Binaloi, Bagpath Ersdieion Tos inallgies
16 | Ms. Eva Chikara B 177, Phase-I, Pallavpuram, Ext@nded Shelf life of Fresh
Meerut Fruits and vegetables
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17

Mr. Sahil Ilahi Patel

Belagaun, Karnataka

Fruit Processing
&Preservation

18.

Mr. Harpal Singh

Azampur Mulsum, Baraut,
Baghpath, U.P.

Natural Vinegars Production
Technologies

19.

Mr. Abdul Hamed

Bhanpur, Basti, U.P.

Natural Farming

20.

Mr. Saurabh
Chaudhary

Unn, Shamli, U.P.

Fruit Processing &
Preservation

21.

Mr. Rajkumar

Unn, Shamli, U.P.

Natural Vinegars Production
Technologies

22.

Mr. Radheshym
Meena

Adarsh Nagar, Tonk, Rajasthan

Organic Farming

23.

Mr. Ajay Kumar
Verma

A-18, Anand Niketan, Meerut

Button Mushroom
Production Technologies

24.

Mr. Sachin Sharma

Mavikala, Meerut

Button Mushroom
Production Technologies

25.

Mrs. Deepti Kapoor

F-85, Ground Floor, Saraswati
Lok, Meerut

Fruit Juice Beverages

26.

Mr. Monaj

F-85, Ground Floor, Saraswati
Lok, Meerut

Fruit Juice Beverages

Table 70 b: Graduated& Startups Initiated their business

& Mr. Monaj

S. No. | Name Name of Startups
1. |Mr. Rakesh Kumar |Agri Farm Buddy, FPC, Muzaffarnagar
M/SAnant Gold Sirka
e Ladpur, Khatauli, Muzaffarnagar
. . Daurala Custom Hiring Centre
3. |Mr. Brijveer Singh Daurala, Muzaffarnagar
4. |Ms. Eva Chikara Ask Fresh, Noida
5 Dr. Avnish Verma Moisten natural foods and environmental services
' ' (MNFES), Hapur Bypass Road,Meerut
. M/S Awadh gold(SIRKA),
6. |Mr. Harpal Singh Azampur Mulsum, Baraut, Baghpath
. Dayal Biotech (Pvt.) Ltd.

B | Vil en See Partapur, Meerut, U.P.

Mrs Rekha Malik, M/S Lifecare Foundation Socity,
8. | W/O: Mr Ved Pal P-42, Green Wood City, Bypass Baghpat Road, Meerut, UP-

Singh Malik 250001

Mr. Sachin Sharma | Desi Mushroom
9. |& Mr. Ajay Kumar |HCUBE Agro Pvt. Ltd.

Verma A-18, Anand Niketan, Meerut
10 Mrs. Deepti Kapoor |Orgi Fru

F-85, Ground Floor, Saraswati Lok, Meerut
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Mr. Saurabh .
11. |Chaudhary & Mr. Biovaid K1s?1n Producer Company,
: Unn, Shamli, UP
Rajkumar

Shorya Agro Mushroom World,
Hapur, Uttar Pradesh

4. Organized Kisan Gosthi under “Azadi Ka

12. | Mr. Rundeep Raghaw

EDPs/Capacity Building Programs Organized

Entrepreneurship Development through Year
Round Mushroom Production Technologies
(1 Nos.).

Agro  Entrepreneurship  Development
through Processing and Value Addition (4
Nos.)

Organic and Value Added Jaggery Production
Technologies for Enhancement of income (1
Nos.)

Organic and Natural Farming Practices (2
Nos.)

New Products/ Technologies developed under
ABI Centre

1.

Immune Boosting Organic Jaggery Blocks
and Liquid Jaggery

Amrit Mahotsav” and also Mass Awareness
for Agri-entrepreneurship (ABI) in Johdi
Village of Distt., Baghpat, UP

. Organized Mass Awareness Program for

entrepreneurship development and creation
of Shelf Help Group (SHG) during the
programme of Poshan Vatika Maha Abhiyan
& Tree Plantation campaign at Swami
Kalyandev Kanya Inter College, Sukartal
Road, Jansath, Muzaffarnagar.

. Organized Mass Awareness Program for

entrepreneurship development by creation
of Shelf Help Group (SHG) in the SC
unemployed women farmers of Ladpur
village, Khatauli, Muzaffarnagar district.

. Organized Agro Innovator Meet during

National Conference, FSRDA on 27%

2. Process Protocol for Carrot sauce January, 2023 at ICAR-IIFSR, Modipuram,
3. Standardized Process protocol for Millets Meerut.
Biscuits with Jaggery . Organized Mass Awareness Program

Agri-business

Development/Awareness

Programmes Organized:

on “Value addition and Processing on
Agricultural Produces for Entrepreneurship
development” for Final Year B.Sc.

1. Organized interaction meeting with Organic (Agriculture) students of Shri Ram College,
Sugarcane Farmers for production of Organic Muzaffarnagar on 14* October 2022.
Jaggery

o _ ) _ . . Organized one-day Mass Awareness Program

2. Organized interaction meeting and discussion (23/04/2022) on Natural Farming and
with landless farmers for Button Mushroom ABI Centre of ICAR-IIFSR, Modipuram
Production & Value Addition (02 nos.) Meerut under the aegis of ‘Azadi ka Amrit

3. Organized interaction meeting with Mahotsav’from 22 March to 24" April, 2022

unemployed youth for Year Round Mushroom
Production Technologies for regular income
(03 nos.)
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at Bhartiya Inter College, Nangle- Mandaud,
Muzaffarnagar (U.P.) and in this program
504 nos. farmers participated.
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PUBLICATIONS

A. Research Papers
(i) International

1. A.L. Meena, R.N. Pandey, D. Kumar, D.

Dutta, Sharma V.K. Sharma, M. Karwal
, Meraj Alam Ansari, Mahaveer Nogiya,
K.J. Raghavendra, P.C. Ghasal, Jairam
Choudhary, R.P. Mishra, Chandra Bhanu, P.C.
Jat, Sunil Kumar and A.S. Panwar. 2023. The
Long-Term (13 years) Effect of Rice Based
Organic Farming on Soil Sulphur Dynamics
in a Typic Ustochrept Soil of Indo Gangetic
Plain of India. Journal of Soil Science and
Plant Nutrition 1-17 (NAAS rating: 9.87).

. A.L. Meena, R.N. Pandey, D. Kumar, V.K.
Sharma, M.D. Meena, M. Karwal, Debashis
Dutta, L.K. Meena, Ekta Narwal, R.P. Mishra,
A.S. Panwar and A. Ghosh. 2022. Impacts
of long-term rice-based organic farming on
fractions and forms of soil organic carbon
and nitrogen in the Indo-Gangetic Plain. Soil
Research 61(2): 159-175. (NAAS rating:
8.10).

. A. Innazent, D. Jacob, J.S. Bindhu, Brigit
Joseph, K.N. Anith, N. Ravisankar, A.K.
Venkatesh Paramesh and A.S.
Panwar. 2022. Farm typology of smallholders

Prusty,

integrated farming systems in Southern
Coastal Plains of Kerala, India, Scientific
reports 12:333, https://doi.org/10.1038 /
s41598-021-04148-0. (NAAS rating: 11.00)
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4. Ansari

7.

M.A., Babu S., Choudhary J.,
Ravisankar N. and Panwar A.S. 2022. Soil
quality restoration and yield stabilization
in acidic soils of northeastern Himalayas:
Five years impact of green manuring and
crop residue management. Frontiers in
Environmental Science. 10:940349. Pp: 1-18.
https://doi.org/10.3389/fenvs.2022.940349.
(NAAS rating: 11.41)

. Ansari, M.A., Choudhury B. U., Mandal

S. Jat S.L., Meitei Ch Bungbungcha. 2022.
Converting primary forests to cultivated
lands: Long-term effects on the vertical
distribution of soil carbon and biological
activity in the foothills of Eastern Himalaya.
Journal of Environment
301:  113886.  https://doi.org/10.1016/;.
jenvman.2021. 113886. (NAAS
14.91)

Management.

rating:

Ansari, M.A., Choudhury, B. U., Layek, J.,
Das, A., Lal, R., Mishra, V.K. 2022b. Green
manuring and crop residue management:
effect on soil organic carbon stock,
aggregation, and system productivity in the
foothills of Eastern Himalaya (India). Soil
& Tillage Research. 218: 105318. https:/
doi.org/10.1016/j.still.2022.105318. (NAAS

rating: 13.37)

Azad S. Panwar, Meraj A. Ansari, Natesan
Ravisankar, Subhash Babu, Ashisa K. Prusty,

Prakash C. Ghasal, Jairam Choudhary,
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Mohammad Shamim, Raghuveer Singh,
K. J. Raghavendra, Gautam V. Chauhan,
Debashis Dutta, Majhrool H. Ansari, Amrit
L. Meena, Raghavendra Singh, C. S. Aulakh,
D. K. Singh and P. B. Sharma. 2022. Effect
of organic farming on the restoration of soil
quality, ecosystem services, and productivity
in rice—wheat agro-ecosystems, Frontiers
in Environmental Science. 10:1918 DOI
10.3389/fenvs.2022.972394. (NAAS rating:
11.41)

. Babu, S., Das, A., Singh, R., Mohapatra, K.
P., Kumar, S., Rathore, S.S., Yadav, S. K.,
Yadav, P., Ansari, M. A., Panwar, A. S., Wani,
O.A., Singh, M., Ravisankar, N., Layek, J.,
Chandra, P. and Singh, V. K. 2023. Designing
an energy efficient, economically feasible,
and robust

environmentally integrated

farming system model for sustainable
food production in the Indian Himalayas.
Sustainable Food Technology. 1: 126-142

http://dx.doi.org/10.1039/D2FB00016D.

. Chaudhary Ved Prakash, Ram Chandra,
Derrick Mario Denis, Tinku Casper D’Silva,
Adya Isha 2022.

bio-energy supply model: An inclusive

Agri-biomass-based

sustainable and circular economy approach
for a self-resilient rural India Biofuels,
Bioproducts and Biorefining, 1-13. DOI:
10.1002/bbb.2373. (NAAS rating 11.24).

10.D Dutta, V K Singh, P K Upadhyay, A L

Meena, A Kumar, R P Mishra, B S Dwivedi,
Arvind K Shukla, Gulab S Yadav, Rahas
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11.

12.

13.

B Tewari, Vaibhav Kumar, Ankur Kumar
and A S Panwar .2022. Long term impact
of organic and inorganic fertilizers on soil
organic carbon dynamics in a rice-wheat
system. Land Degradation & Development
33(11):1862-1877. (NAAS rating: 10.98).

D Dutta, A L Meena, A Kumar, N Subash,
R P Mishra, P C Ghasal, Jairam Choudhary,
Chandra Bhanu, Raghavendra K J , Chethan
Kumar G, Ankur Kumar, Vaibhav Kumar, R
B Tewari and Panwar, A.S. 2022. Influence
of Different Nutrient Management Practices
and Cropping Systems on Organic Carbon
Pools in Typic Ustochrept Soil of Indo-
Gangetic Plains in India. Journal of Soil
Science and Plant Nutrition 22(2): 1403-
1421 (NAAS rating: 9.87).

Dutta, A.,
Chaudhary, V.P., Sharma, C., Nath, C.P,
Kumar, S.N. and Parmar, B. 2022. Impact of

long-term residue burning versus retention

Bhattacharyya, = Ranjan,

on soil organic carbon sequestration under a
rice-wheat cropping system. Soil and Tillage
Research Soil Tillage Research 221, 105421,
1-8. (NAAS rating 13.37).

L R Meena, N Subash, Anjali, D Kumar
and Nirmal.2022.
System Models Development for Small

Integrated Farming

and Marginal Households for Sustainable
Production and Livelihood Improvement in
India: An Overview. Medicon Agriculture &
Environmental Sciences 3(1): 05-18 (NAAS
rating: 7.14).
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14.Neeraj Kumari,

15.

16.

Suraj Prakash, Manoj
Kumar , Radha , Baohong Zhang, Vijay
Sheri, Nadeem Rais, Deepak Chandran ,
Abhijit Dey, Tanmay Sarkar , Sangram
Dhumal , Sunil Kumar , Dipendra Kumar
Mahato , Marthandan Vishvanathan
Pran Mohankumar , Mirian Pateiro and
Jos¢ M Lorenzo .2022. Seed Waste from
Custard Apple (Annona squamosa L.):
A Comprehensive Insight on Bioactive
Compounds, Health Promoting Activity
and Safety Profile. Processes. Article No.
Processes 10(10): 2119 (NAAS rating: 8.85).

Poonam Kashyap, Ashisa K. Prusty, Azad
S. Panwar, Venkatesh Paramesh, Ravisankar
Natesan, M. Shamim, Nisha Verma, Phool
Chand Jat and Mahendra Pal Singh. 2022.
Achieving Food and Livelihood Security
and Enhancing Profitability through an
Integrated Farming System Approach: A
Case Study from Western Plains of Uttar
Pradesh, India. Sustainability. 14, 6653.
https://doi.org/10.3390/sul4116653. (NAAS
rating: 9.89)

Prusty, A.K., Ravisankar, N., Panwar, A.S.,
Jat, M.L., Tetarwal, J.P., Lopez-Ridaura, S.,
Adelhart Toorop, R., Akker, J.V.D., Kaur, J.,
Ghasal, P.C., Groot, J.C.J., Barba-Escoto,
L., Kashyap, P., Ansari, M.A., Shamim,
M. 2022. Redesigning of Farming Systems

Using a  Multi-Criterion  Assessment
Tool for Sustainable Intensification and
Nutritional ~ Security in  Northwestern
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17.

18.

19.

MBI
ICAR

India. Sustainability. 14, 3892. https://doi.
org/10.3390/su14073892. (NAAS
9.89).

rating:

Rakesh Kumar Verma, Yashbir Singh
Shivay, Radha Prasanna, Prakash Chand
Ghasal, Chiter Mal Mukesh
Choudhary, Raghavendra Madar. 2022. Bio-

energy auditing, system productivity, energy

Parihar,

efficiencies and economics of different
direct-seeded basmati rice-based cropping
systems and nutrient management options.
CABI Agriculture and Bioscience, 3(1): 1-14.

Ravisankar, N., Ansari, M.A, Shamim, M.,
Prusty, A.K., Singh, R., Panwar, A.S., Dutta,
D., Bhaskar, S., Bindhu, J.S., Sanjay, M.T.,,
Kaur, J., Varghese, C., Dash, S., Bhowmik,
A., Bal., S.K. (2022). Sustainable livelithood
security of small farmers improved through
resilient farming systems in the Semi-Arid
Region of India. Land Degradation &
Development. 33(15), 2830-2842. https://
doi.org/10.1002/1dr.4358. (NAAS
10.38)

rating:

Shibasis Mukherjee, Suchana Sen, Md. Nasim
Ali, Rupak Goswami, Argha Chakraborty,
Krishnendu Ray,
Pradhan,
Gautam Chatterjee.2022. Microbiological

Rantim Bhattacharjee,
Bhubaneswar N. Ravisankar,
properties of Beejamrit, an ancient Indian
traditional knowledge, uncover a dynamic
plant beneicial microbial network, World
Journal of Microbiology and Biotechnology,
38 (111): 1-12 (NAAS rating: 10.25)
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20.

21

22.

Venkatesh Paramesh, Parveen Kumar,
Mohammad Shamim, Natesan Ravisankar,
Vadivel Arunachalam, Arun Jyoti Nath,
Trivesh Mayekar, Raghuveer Singh, Ashisa
K. Prusty, Racharla Solomon Rajkumar, Azad
Singh Panwar, Viswanatha K. Reddy, Malay
Pramanik, Anup Das, Kallakeri Kannappa
Subhash Babu and Poonam
Kashyap.2022. Integrated Farming Systems

Manohara,

as an Adaptation Strategy to Climate Change:
Case Studies from Diverse Agro-Climatic
Zones of India, Sustainability, 14, 11629.
https://doi.org/10.3390/ sul41811629.
(NAAS rating: 9.89)

. Walia SS, Babu S, Gill RS, Kaur T, Kohima

N, Panwar AS, Yadav DK, Ansari MA,
Ravishankar N, Kumar S, Kaur K and Ansari
MH. 2022. Designing resource-efficient
and environmentally safe cropping systems
for sustainable energy use and economic
returns India.
Sustainability. 14: 14636. https://doi.org/

10.3390/su142114636. (NAAS rating: 9.89).

in Indo-Gangetic Plains,

Gupta, G., Dhar, S., Kumar, A., Choudhary,
A. K., Dass, A., Sharma, V. K, Kumar
Kamlesh. & Rajawat, M. V. S. (2022).
Microbes-mediated  integrated  nutrient
management for improved rhizo-modulation,
pigeonpea productivity, and soil bio-fertility
in a semi-arid agro-ecology. Frontiers in

Microbiology, 13.

(ii) National
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l.

. Choudhury,

Akoijam, R., Ningombam, A., Beemrote, A.,
Shashank, P.R., Ansari, M.A.2022. Detection
of fall armyworm Spodoptera frugiperda
(J.E. Smith) and its biology under Manipur
conditions. Journal of Entomological
Research. 46 (1):  195-198. https://
doi.10.5958/ 0974-4576.2022.00035.4.

(NAAS rating: 5.89)

Chandra Bhanu, N. Ravisankar, P.C. Ghasal,
Jairam Choudhary, Raghuveer Singh, K.J.
Raghavendra, A.L. Meena, L.K. Meena,
D. Dutta, R.P. Mishra, N. Balasubramani,
A. Sadalaxmi 2022.

Knowledge based assessment of trained

and A.S. Panwar.

certified farm advisors (CFA) on Organic
Farming, Indian Journal of Agricultural
Sciences. 92 (1): 85-89. (NAAS rating: 6.37)

B.U.,, G,
Ansari, M.A., Islam, A. 2022. Causes and

consequences of soil erosion in northeastern

Nengzouzam,

Himalaya, India. Current Science, 122(7):
772-789. https://doi.10.18520/cs/v122/
17/772-789. (NAAS rating: 7.17)

Ghasal, P.C., R.P. Mishra, Jairam Choudhary,
Debashis Dutta, Chandra Bhanu, A.L.
Meena, Kamlesh Kumar, Ankur Kumar,
N. Ravisankar and A.S. Panwar.2022.
Performance of cultural and mechanical
practices weed-control

on efficiency,

productivity and economics of Indian
mustard (Brassica juncea) under organic
production, Indian Journal of Agronomy. 67

(1): 67-72. (NAAS rating: 5.55)
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Giridhar, B. J., K. J. Raghavendra, Dharam
Raj Singh, and Philip Kuriachen. 2022.
Agricultural  Vulnerability to Climate
Change: A Case Study of Kerala. Journal
of Community Mobilization and Sustainable
Development. 17(1): 29-34. (NAAS rating:

5.67)

Jat, N.K., M. Shamim, Sudhir Kumar, N.
Ravisankar, R.S. Yadav, Subhash Babu and
A.S. Panwar.2022.

evaluation of mustard (Brassica juncea)

Agrometeorological

under organic production in North Western
Indo-Gangetic Plains, Indian Journal of
Agricultural  Sciences. 92 (3):339-343.

(NAAS rating: 6.37)

A K. Verma, P. P. Singh, D. Singh, P. L. Saroj
and Major Singh Performance evaluation
and scope of onion improvement under hot
arid conditions Indian. Hortic. 79(2), June
2022: 202-207.

. Kumar Devendra, L.R. Meena, Nirmal, Lalit

K.Meena,Raghvendra, K.J., Arpan Bhowmic
(2022). Assessment of genetic divergence
and correlation analysis of sugarcane clones
(Saccharum spp.L.) in North-Western Plain
Zone of Uttar Pradesh. Medicon Agriculture
& Environmental Sciences. 3.1: 29-38 (IF
1.147)

L R Meena, S A Kochewad, A K Prusty,
Chandra Bhanu, Sanjeev Kumar, A L Meena,
Lalit Krishan Meena, K J Raghavendra,
Devendra Kumar, N Subash and S P Singh

137

.2022. Sustainable

system model for small farm holders of Uttar

integrated farming

Pradesh. Indian Journal of Agricultural
Sciences  92(9):1080-1085(NAAS

6.6).

rating

10.L R Meena, S Malik, D Mishra, A Nath, A

K Prusty, Chandra Bhanu, Sanjeev Kumar,
A L Meena, N Subash, S R Meena and Alice
Singh. 2022. Development of a successful
IFS model for livelihood sustenance of small
households of Uttar Pradesh. Indian Journal
of Agricultural Sciences 92(10): 1175-1180
(NAAS rating 6.6).

.M Shamim, A S Panwar, N Ravisankar,

PC Jat, A K Prusty, M P Singh, Poonam
Kashyap, Nisha Verma, Shiv Datt, M A
Ansari and Sunil Kumar .2022. On-farm
Agro-meteorological evaluation of late sown
wheat (Triticum aestivum) under irrigated
agro-ecosystem of Upper Indo-Gangetic
Plains,
Sciences 92 (6): 732—6 (NAAS Rating: 6.6)

Indian Journal of Agricultural

12.Meena L.R., N. Subhash, Anjali, Kumar

Devendra and Nirmal (2022). Integrated
Farming System models development
for small and marginal households for
livelihood

sustainable production and

improvement: An overview. Medicon

Agriculture & Environmental Sciences.
3.1:05-18 (IF 1.147)

13.Raghavendra K J, L R Meena, A L Meena,

D Dutta, D Kumar and A S Panwar 2022.
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14.

15.

16.

17.

Understanding farm diversity through
typology for technological interventions
in western plain zone of Uttar Pradesh,
India. [Indian Journal of Extension
Education 58(1): 125-129 (NAAS rating

5.95).

Sunila Kumari,
N. Ravisankar.2022.
Opportunities

Poonam Kashyap and
Challenges and
in  promoting sustainable
organic farming in India through policy and
technical interventions at FPO level-A case
study from Haryana, Journal of Agricultural

Extension Management. 23 (1): 115-121.

Tamreihao K., Devi AK, Langamba P, Singh
HS, Kshetri P, Rajiv C., Singh TS, Langhu T,
Sharma SK, Ansari M.A. and Roy SK. 2022.
Phytostimulating Potential of Endophytic
Bacteria from Ethnomedicinal Plants of
North-East
Journal of Pure and Applied Microbiology.
16(2), 747-762. https://doi.org/10.22207/
JPAM. 16.2.05. (NAAS rating: 5.05)

Indian Himalayan Region.

Kumar, Kamlesh., Kumar, A, &
Raghavendra, H. S. M. B. (2022). Nitrogen
dynamics in soil, nutrient uptake and nitrogen
use efficiency of maize under different
nitrification inhibitors and varying nitrogen
The Pharma Innovation Journal
11(6): 1784-1787

doses.

Meena, H. S., Devi, K. S., Kumar, Kamlesh.,
& Kumar, V. (2022). Growth, productivity

and nutrient uptake in clusterbean varieties

138

1. Ansari,

at varied crop geometry in semi-arid region
of Andhra Pradesh. The Pharma Innovation
Journal SP-11(7): 1887-1890.

B. Other Publications
(i) Books

1. Deepak Kumar, N. Ravisankar and Anupama

Panghal.2022. Transforming Organic Agri-
Produce into Processed Food Products: Post-
COVID-19 Challenges and Opportunities,
Apple Academic Press, Florida, USA (ISBN:
9781774911921), p.466

. Kumar A., Dash, S. Sarkar, S.K., Harun, M.,

Ravisankar, N., Panwar, A.S. and Chaudhary,
V. K. (2021). Brochure on AICRP on
Integrated Farming Systems On-Station
Research: Online Data Entry and Analysis.

ICAR-IASRI Publication.

. wioRild @d sigdve fgwal U

SHFasl U4 Jalg 3 2202 ISSN: 2583-
2204 (online)

. N. Ravisankar, P.C. Ghasal, Amit Kumar and

A.S. Panwar. 2022. Organic Farming: Status,
Scope and Opportunities. In: A text book on
recent advances in agronomy (Eds. Kumar
et al.). Kalyani Publishers, NOIDA, Uttar
Pradesh. Pp: 7.1-7.35.

(ii) Book chapters

M.A., Shamurailatpam, D.,
Bhuvaneswari, S., S.K., Roy,
S.S., Ansari, M.H. 2022. Rice bean. (In)

Production technology of underexploited

Sharma,
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3.

vegetable crops (Eds. Dubey, R. K. and
Singh, J.). Kalyani Publishers, Ludhiana,
India, ISBN: 978-93-5540-341-4. Pp: 313-
322.

Kshetri, P., Tamreihao, K., Roy, S.S., Singh,
T.S., Sharma, S.K., Ansari, M.A. 2022.
Ethnomedicinal Plants of North Eastern
Himalayan Region of India to Combat
(In)  Medicinal Plants
Bioprospecting and Pharmacognosy (Eds.
Sharangi Amit Baran, Peter K. V.), Apple

Hypertension.

Academic Press, New York: Pages: 602;
eBook: ISBN9781003277408. Pp: 461-483.
https://doi.org/10.1201/9781003277408.

Naresh Babu, Poonam Kashyap, A. K.
Prusty, Deepa Samant and Ashis Maity. 2022.
Role of Horticulture for Sustainable Food
Production under Climate Change Scenario.
In: Natural Resource Management in
Horticultural Crops. Today and Tomorrow’s
Printers and Publishers, New Delhi, India.

Pp 293-313.

N and A.S. Panwar.2022.

Organic Farming: Issues and Strategies for

Ravisankar,

improved production, In: Organic Crop
Production Management (Editors: DP Singh,
H G Prakash, M. Swapna and S. Solomon),
Apple Academic Press, Florida, USA

(ISBN:9781774910580)

. Ravisankar, N, P.C. Ghasal, Amit Kumar and

A.S. Panwar.2022. Organic Farming: Status,
Scope and Opportunities, In: A textbook on

Recent advances in Agronomy (Eds: Sunil

ICAR-Indian Institute of Farming Systems Research
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Kumar, A.K. Tripathi, D.R. Palsaniya and
P.K. Ghosh), Kalyani Publishers, New Delhi,
India (ISBN:978-93-5540-072-7), p.35

. Roy S. S., Kshetri P., Sharma S.K., Ansari

M.A., Tania C., Devi C.P., Singh T.S., Singh
H.N., Tamreihao K., Rajiv C., Devi A.K.
and Langamba P. 2022. Bioprospecting and
Valorization Potential of Endemic Citrus
Species of North East India — Future Scope
and Research Needs. (In) Citrus Crop
Production and Management in NEH Region
(Eds. Singh, S. B. et al.), Pub. Scientific
Publishers (India) 5 A, New Pali Road, P.O.
Box 91 Jodhpur 342 001 (India). Pp: 23-37.

. Roy S.S., Tamreihao K., Sharma S.K., Kuna,

A., Singh, H.N., Kumar, S., Ansari, M.A.,
Sahoo, M.R. 2022. Tree bean. (In) Production
technology of wunderexploited vegetable
crops (Eds. Dubey, R. K. and Singh, J.).
Kalyani Publishers, Ludhiana, India, ISBN:
978-93-5540-341-4. Pp: 341-353.

. Singh, D., Saha, P., Chongloi K. L., Gupta,

AK., 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.

. Laxman Ram Meena, Lalit Kumar, Sampat

Ram Meena, Anjali and Siddhant Tomar
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10.

11.

12.

2023. Innovation in Small-Farm Agriculture:
Improving Livelihoods and Sustainability 5"
Chapter in Book “Advances in Agriculture
Sciences "Volume —41 edited by R.K. Naresh
and Published by AkiNik Publications 169,
C-11, Sector - 3, Rohini, Delhi-110085,
India. Pp 63-87. Sustainability. 5" chapter in
Book ‘“Advances in Agriculture Sciences”

volume 41 pp: 63-87.

L. R. Meena, Lalit Kumar, Sampat Ram
Meena and Anjali. 2023. Development of
a successful integrated farmers systems
model for livelihood substance of dry land
farmers. Springer nature 978-981-19-9158-
5,521171 1 En, (Chapter 17), Anandkumar
Naorem and Deepesh Machiwal (Eds):
Enhancing Resilience of Dryland Agriculture

under Changing Climate.

Lalit Kumar, Ummed Singh and Vijay Laxmi
.2021. Enhancing nutrient use efficiency
through differential formulations of fertilizers
having slow-release matrix. 7" Chapter in
BookAddressing Nutrient Use Efficiency
through Next Generation Fertilizers Umeed
Singh et al. Published by Brillion Publishing
pp 105-128.

Ashis Maity and Poonam Kashyap.2022.

Integrated  Nutrient Management for
Sustainable =~ Pomegranate ~ Production.
In: Natural Resource Management in

Horticultural Crops. Today and Tomorrow’s
Printers and Publishers, New Delhi, India.
Pp 31-47.
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13.

K. K. Pramanick, Poonam Kashyap,
A. K. Shukla, Santosh Watpade and
Jitender Kumar.2022. Water and Nutrient
Management in Stone Fruits. In: Natural
Resource Management in Horticultural
Crops. Today and Tomorrow’s Printers and

Publishers, New Delhi, India. Pp 93-121.

14.Naresh Babu, Poonam Kashyap, A. K.

15.

Prusty, Deepa Samant and Ashis Maity. 2022.
Role of Horticulture for Sustainable Food
Production under Climate Change Scenario.
In: Natural Resource Management in
Horticultural Crops. Today and Tomorrow’s
Printers and Publishers, New Delhi, India.

Pp 293-313.

Sanjay Kumar Singh, Poonam Kashyap,
Deepa Samant, Satyabrata Pradhan, Sunil
Kumar, Amit K Goswami and Chavlesh
Kumar.2022. In: Souvenir of 5th Global
Meet on Science & Technology (GMST-
2021) for Minimizing Innovation Cost and
Time: To Make a Long Story Short. Held
on 08 - 09 July, 2022 at Subharti Univeristy,
Meerut. Pp 1-12.

16.Nisha Verma, N Ravisankar, Chandra Bhanu

Poonam Kashyap and AS Panwar. 2022.
Quality Aspects of organic produce. In:
Souvenir of 5th Global Meet on Science &
Technology (GMST-2021) for Minimizing
Innovation Cost and Time: To Make a Long
Story Short. Held on 08 - 09 July, 2022 at
Subharti Univeristy, Meerut. Pp 87-97.
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(iii) Bulletins

1. UdR, TUY, TF. AaTd, TH. THH, T4,
YRR, ot Ul 4, TP, gy, Igar [g,
BRI HTH 3R], Aeds, &5l T G0
AT 20221 UHE Had yunferdl &t
Wfdw HiY uferant| URd B srde™
uRvg, =18 feceh

. Jat SL, Ansari MA, Sharma PR, Prakash
N and Rakshit S. 2022. Success stories of
promoting improved technology of maize
production in NEH region. IMR Technical
bulletin 2022/1. ICAR- Indian Institute of
Maize Research, Ludhiana. Pp: 89.

. Panwar, A.S., N. Ravisankar, M. Shamim, S.
Bhaskar, B.P. Bhatt, Raghuveer Singh, A .K.
Prusty, Meraj Alam Ansari, Raghavendra,
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Quantification of microclimate and its effect
on yield of field crops under Agri—horti
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Panwar AS. 2022. Challenges and scope
of the ecosystem services under Agrifood
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minimizing innovation cost and time: to
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2022, at Modipuram, Meeut, U.P. Pp: 61.




M - Annual Report 2022

3.

HIP3FT
ICAR

Ansari MA, Ravisankar N, Panwar AS,
Shamim M, Prusty AK, Singh R, Raghavendra
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methodology and experience. (In) 5th Global
meet on science and technology (GMST-
2021) for minimizing innovation cost and
time: to make a long story short on 8-9
October, 2022, at Modipuram, Meeut, U.P.
Pp: 88.

. Raghavendra KJ, Ravisankar N, Prusty AK,

Ansari MA, Nirmal, Punia P, Shamim M and
Singh R. 2022. Impact and determinants of
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U.P. Pp: 95.

. Kashyap P, Ravisankar N, Panwar AS, Ghasal
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ICAR-Indian Institute of Farming Systems Research



Annual Report 2022 - M

crops in farming systems, in 2" Indian
Horticulture Summit-2022, 27-29 April
2022, at Navsari Agricultural University,
Navsari, Gujarat p.229

10. Amit Nath, Sunil Kumar, Vimal Kumar

11.

Gangwar, Deepshikha and P Punia
.2023. Development Of Android Mobile
Apps on Aonla Products Under Agri-
Business Incubation Centre-ICAR-IIFSR,
Modipuram, National Conference on Agro -
Ecology Based Agri - Food Transformation
Systems, Farming systems research and
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L R Meena, N Subash, Lalit Kumar, Amrit
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through integrated farming system approach.
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based Agri-Food

on “Agro-ecology
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Transformation Systems” held at ICAR-
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January 2023. pp: 238. (Oral presentation).

13.N Subash. 2022. Assessment of vulnerability
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an integrated modelling approach. National
Symposium Tropical Meteorology
TROPMET 2022. Souvenir cum Abstract
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Committee, TROPMET 2022 & Local
Organizing Committee, TROPMET 2022

p:436.
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PI15.
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Based Agri - Food Transformation Systems,
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in Agriculture. Paper presented in VII*®
International Conference on Global Research
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Research and Development Association
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N. Subash, Kumar Lalit, Jat P.C, Choudhary
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In: Proceedings of National conference
on Agro-Ecology based Agri-Food
Transformation Systems held at ICAR-
[TFSR, Modipuram during 27-28.1.2023. pp:

ICAR-Indian Institute of Farming Systems Research



203-207. Organized by Farming Systems
Research and Development Association
(FSARDA), ICAR-IIFSR, Modipuram,
Meerut during 27-28 January 2023.
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23.PoonamKashyap,A.K.Prusty,N.Ravisankar,
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24.Nirmal, Peyush Punia, Suresh Malik, VP

Chaudhary, Amit Nath, PP Singh, Kamlesh
Kumar, SK Duhoon (2023). Productivity and
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R.P. Mishra (2023). Development of Indian
mustard (Brassica juncea 1.) Strains for
organic production systems, Souvenir,
National Conference on Agro-Ecology Based
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Perspective. Bhartiya Krishi Anusandhan
Patrika. 37:316-319.
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7-8.

11. LR Meena, N Subash and Lalit Kumar. 2022.
Alternate cropping system for disposing
multiple demands. Indian Farming 72 (04):

38-40, October 2022.

12.N Subash, Omkar Singh, Brahm Dutt
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Agricultural Productivity. Krishi Manjusha:

ICAR-Indian Institute of Farming Systems Research

147

Annual Report 2022 - M

HIPITT
ICAR

4(2):57-60.

13.N Subash, Omkar Singh, Brahm Dutt and
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(e-ISSN2582-5437) 3(8):19-24.

15.Sunil Kumar, Lalit Kumar, P Punia and
L R Meena.2022. Role of agriculture in
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27.Kumari, Sunila; Kashyap, Poonam;
Ravisankar, N; Prusty, AK; Balasubramanyan,
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Rahul Katiyar, Adarsh Kumar (2022). Zero-
Budget Natural Farming: A Brief Review.

Singh .2022. Jeevamrit: Preparation and
application techniques. Published by ICAR-

Agriculture and food e-Newsletter. lIFSR, Modipuram — 250 110.

3. Chandra Bhanu, P.C. Ghasal, N. Ravisankar,
Jairam Choudhary, D. Dutta, A.L. Meena,
R.P. Mishra, Raghavendra K.. and
Raghuveer Singh .2022. Dashparani Extract:

45.Kamlesh Kumar, Adarsh Kumar, Preety
Dagar, B. Raghavendra Goud, Rahul Katiyar
(2022). Crop Diversification: Potential

Strategy to Achieve the Sustainable
Preparation and application techniques.

Published by ICAR-IIFSR, Modipuram —
250 110.

Developmental Goals (SDGs) in Agriculture.
Agriculture and food e-Newsletter.
(vii) Leaflets

(viii) Patent
1. Chandra Bhanu, P.C. Ghasal, N. Ravisankar,

Jairam Choudhary, D. Dutta, A.L. Meena, R.P.
Mishra, Raghavendra K.J. and Raghuveer

1. Minakshi Karwal, Ashok Jangra, Pratibha

Kumari and Amrit Lal Meena (2022).
Singh .2022.. Beejamrit and Ghanjeevamrit: Biodegradable Lawn Waste Management
Preparation and Application Techniques. System”Controller - General of  Patents,
Published by ICAR-IIFSR, Modipuram —

250 110.

Designs & Trade Marks. Application
No0.202211003527 A. Publication Date:
04/02/2022
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SEMINARS/SYMPOSIA/WORKSHOP/MEETINGS ATTENDED

Title of training/seminar/ symposia/ Period Venue Name of
workshop/Meeting participant
Meeting on Bioenergy potential from crop | 31.01.2022 Virtual N. Ravisankar

residues with RSC, Hyderabad, ICAR-
CRIDA and ICAR-CAFRI

Workshop on  National  disaster | 02.03.2022 New Delhi N. Ravisankar
management plan for Nodal Officers of

Ministry/Departments of Government of
India

Meeting on GOBARDHAN and Zero | 14.03.2022 Virtual N. Ravisankar
Budget Natural Farming (ZBNF) by
Department of Drinking Water and
Sanitation, Ministry of Jal Shakthi,
Government of India

XXVII meeting of the Regional|22.04.2022 Virtual M. Shamim
Committee No. I organised by ICAR-
CPRI, Shimla

Natural ~ Farming  Technical and |02.05.2022 DA&FW, New | N. Ravisankar
implementation aspects Delhi
Mid-term Review Meeting of the ICAR |20.05.2022 Virtual M. Shamim
Regional Committee, Zone-VI
Biennial National conference-2022 | 31.05-02.06. Solan, N. Ravisankar
on Natural Farming for sustainable | 2022 Himanchal A. K. Prusty
agriculture Pradesh M. A. Ansari
Brainstorming workshop on Organic | 10.06.2022 ICAR- N. Ravisankar
Farming NAARM,
Hyderabad
RCM Recommendation-Modification of | 08.07.2022 Virtual M. Shamim
crop calendar with reference to climate
change
Interaction meets state govt. officials, | 21-27.07. 2022 | Bhubaneswar, | N. Ravisankar
Odisha Govt. for MATF Odisha A K. Prusty
M. Shamim.
M. A. Ansari
Raghavendra KJ

ICAR-Indian Institute of Farming Systems Research 151




M - Annual Report 2022

ICAR

Foreign Aided Projects (NRM) Review | 23.07. 2022 TWM N. Ravisankar
meeting Bhubaneswar, | A.K. Prusty
Odisha M. A. Ansari
26" meeting of Regional Committee-1V | 24.08.2022 Virtual M. Shamim
State Stakeholder Workshop, TEEB, |20.09. 2022 ICAR-IIFSR, |N. Ravisankar
UNEP Modipuram A K. Prusty
Poonam
Kashyap
M. Shamim.
M. A. Ansari
Raghuveer Singh
Raghavendra KJ
Discussion meet with SAARC officials | 22.09.2022 ICAR-IIFSR, |N. Ravisanakr
Modipuram A. K. Prusty
M. Shamim
Consultation meeting for out scaling of | 27.09. 2022 New Delhi N. Ravisankar
natural farming through KVK M.A. Ansari
Brainstorming session to discuss the|07.10.2022 TNAU, Tamil | N. Ravisankar
researchable issues in organic and natural Nadu (virtual) | M.A.Ansari
farming
5" Global meet on science and technology | 8-9.10. 2022 Meerut A K. Prusty
(GMST-2021) for minimizing innovation (virtual), U.P. | M. Shamin,
cost and time: to make a long story short M. A. Ansari
Raghuveer Singh
Harmonizing Land Use for Emerging | 12-13.10.2022 | ICAR-CIARI, |M. A. Ansari
Challenges and Opportunities in the Port Blair
island and coastal region
XXVI Meeting of ICAR Regional | 14.10.2022 Virtual M. Shamim
Committee-II
National Crop Plan Meeting 01.11.2022 ICAR-IIWM, | A. K. Prusty
Bhubaneswar
XXVI Meeting of ICAR Regional | 07.11.2022 Virtual M. Shamim
Committee IV
National Stakeholder Workshop, TEEB, | 9-10.11. 2022 New Delhi N. Ravisankar

UNEP

A K .Prusty
M. Shamim
M.A.Ansari

152 ICAR-Indian Institute of Farming Systems Research




Annual Report 2022 - M

HIPIFT
ICAR

Institute, New
Delhi

Annual Action Plan Workshop on Natural | 23-24.11. 2022 | I[CAR-ATARI, | M. A. Ansari
Farming Guwahati
Mid-term Review Meeting of ICAR|30.11.2022 Virtual M. Shamim
Regional Committee for Zone VIII,
Annual Group Meeting (XVII) of the All- | 28-30.12. 2022 | Ramakrishna | N. Ravisankar
India Network Programme on Organic Mission A K. Prusty
Farming (AI-NPOF) Vivekananda | M. Shamim.
Educational M. A. Ansari
and Research | Raghuveer Singh
Institute Raghavendra KJ
(RKMVERI),
Narendrapur,
W.B.
5th Global Meet on Science & Technology | 08-09.10.2022 SVP Poonam
(GMST-2021), Hi Tech Horticultural University of | Kashyap
Society, Meerut and Prerna Foundation, Agriculture
Meerut Uttar Pradesh and
Technology
Meerut (UP)
Discussion meet on participatory | 22.09.2022 ICAR-IIFSR, |Poonam
research on climate smart agriculture and Modipuram Kashyap
interaction with SAARC officials A. K. Prusty
DST-NOW Hindon Kick off workshop | 13.09.2022 ICAR-IIFSR, |Poonam
project NWO-DST ‘Cleaning the ganga Modipuram Kashyap
and Agri-water’ programme
International Conference on “Advances | 22-24 .08. 2022 | UAS Poonam
in Agriculture and Food System Bangalore Kashyap
Towards  Sustainable = Development
Goals”(AAFS2022)
International Conference on “Harnessing | 22-23 .07.2022 | NASC, New | P. C. Jat
Indian Agriculture for Domestic and Delhi
Global Prosperity
One-day symposium (Hybrid mode) on | 30.11. 2022 ICAR-Indian | A. L. Meena
“Soils: Where Food Begins Agricultural
Research

ICAR-Indian Institute of Farming Systems Research
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NICRA Theme (NRM) Technical Review | 21-22.07.2022. | NASC N. Subash

Workshop Complex, New | Debashis Dutta
Delhi

NICRA Theme (Modelling) Technical | 13-15.09.2022 | ICAR-CSSRI, |N. Subash

Review Workshop Karnal

TROPMET 2022 -Advances in Weather |29 .11. to 02 .12. | [ISER Bhopal, | N. Subash

and Climate Prediction and 2022 Madhya

Climate Change Projection over South Pradesh

Asia:

Applications in Water and Agriculture

Sectors

First International Conference- 22-24 .12.2022 |ICAR-CRIDA, | N. Subash

ICRA2022 Hyderabad,

Reimagining Rainfed Agro-ecosystems: Telangana,

Challenges & Opportunities India

NICRA-LCA PROJECT | 07.10.2022 MSSREF, N. Subash

CONSULTATION Workshop Chennai Debashis Dutta

AMW-2021 21-23.02.2022 |IITM, Pune N. Subash

Annual Monsoon E-Workshop (AMW and Indian

2021) and National E-Symposium on Meteorological

“Changing climate and extreme events:

Society-Pune

impacts, mitigation & Role of oceans Chapter
Participated in Generic Online Training | 25.02.2021 Ministry of Vipin Kumar
in Cyber Security for Central Govt Electronics & | Choudhary
Ministries/Departments, Information

Technology

(MeitY), Govt.

of India

(Virtual)
Completed successfully 12 Weeks online | 28.02.2021 DRDO Vipin Kumar
training and certification course on cyber | to (Défense Choudhary
security (DIAT certified Information |31.05.21 Institute of
Assurance participation) , from (12 weeks) Advance

Technology)

(Virtual)
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Completed successfully training in|02.08.2022 to ICAR- Vipin Kumar
Advances in web and mobile app|06.08.2022 NAARM, Choudhary
development, Hyderabad

(Virtual)
Seminar on Prakrtik Kheti evam 26.04.2022 ICAR-IIFSR, |R.P. Mishra,
swachchh Pariyavarn Modipuram Devendra

Kumar, Debashis
Dutta, Chandra

Bhanu,
P.C. Ghasal,
Jairam
Choudhary
Orientation workshop of KVKs on|10-11.10.2022 DDRI, Chandra Bhanu,
Chemical free natural farming in the Chitrakoot P.C. Ghasal
present context: Challenges and prospects
Biennial Workshop of AICRP-IFS 18-21.01.2023 MPKYV, Rahuri | Debashis Dutta,
Chandra Bhanu,
P.C. Ghasal
International Conference on Harnessing
. : . NAS Complex,
Indian Agriculture for Domestic and |22-23.02.2022 : P.C. Ghasal
New Delhi

Global Prosperity

Brainstorming Session on organic farming
i , , 24-26.07.2022 | DIHAR, Leh | P.C. Ghasal
practices for cold arid Ladakh region

ICAR-CRIDA, |R. P. Mishra
Hyderabad P.C. Ghasal
Attended the National workshop |17.01.2023 ICAR IIFSR | P.P. Singh

Awareness on Intellectual Property Rights

Annual Co-operators’ conference 17-18.10.2022

(IPRs) and its management

XXXVI  Indian  Poultry  Science | 4-6.11.2022 UPPDDU Suresh Malik
Association Conference and National Veterinary
Symposium on ‘“Recent Advances in University
Sustainable Poultry Production for and Cattle
Livelihood and Nutritional Security. Research
Institute,
Mathura

ICAR-Indian Institute of Farming Systems Research 155




M - Annual Report 2022

HIP3FT
ICAR

1st International Symposium on "Cereals
for Food Security and Climate Resilience
" held

18-20.01.2022.

SAWBAR,
Karnal,
Haryana, India

Kamlesh Kumar

online during January 18-20, 2022. (Virtual)
Virtual participation in ISPEC 9th | 19-20.03.2022 | ISPEC, Turkey | Kamlesh Kumar
international conference on Agriculture, (Virtual)
Animal science
and Rural Development (March 19-20,
2022), Burdur, Turkey
National Workshop on Hydroponic | 28-29.03.2022 College of Kamlesh Kumar
Cultivation. Horticulture
and Forestry,
Jhalawar
(Raj.) Under
NAHEP-IG,
ICAR, New
Delhi (Virtual)
National Conference-on "Maize for|23-25.02.2022 MPUAT, Kamlesh Kumar
Resource  Sustainability,  Industrial Udaipur
Growth and Farmers' (Hybrid mode)
Prosperity"
Udaipur)
Regional Conference on “Conservation | 29-30.04.2022 NEEDEF and | Kamlesh Kumar
agriculture in maize-wheat based systems ICAR-IISR
systems for sustainability” sustainability” (Hybridmode)
in the regional conference April 29-30,
2022 Lucknow, Uttar Pradesh
International Conference on Advances in | 22-24 August | UAS Begaluru | Nisha Verma
Agriculture and Food Systems towards | 2022. (Virtual mode)
sustainable development goals (AAFS
2022)
20th  International Conference on |24-26 November | Dept of Sports | Nisha Verma
Humanizing work and work Environment | 2022 Science,
Punjabi
University,
Patiala.
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INVITED LECTURES DELIVERED IN NATIONAL/INTERNATIONAL
SEMINAR, WORKSHOPS, SYMPOSIA, WEBINAR / MEETINGS

Name of the Organized Venue Title of lecture | Date of Resource
Seminar/Symposia/ | by lecture Person
Webinar/
Workshop
Regional thematic Govt. of Virtual Successful IFS | 11.01.2022 |N.
workshop on crop Tamil Nadu models for Ravisankar
diversification in & TNAU, doubling of
South India Coimbatore farmers income
Different Forms of | ICAR-IIFSR, | Virtual 14.2.2022 | M A Ansari
organic agriculture | Modipuram i
Workshop on SKNAU, Jobner Natural 07.03.2022 |N.
Natural Farming Jobner farming: Ravisankar
Concepts and
Practices
Azadi Ka Amrut ICAR- Virtual Status and 24.04.2022 |N.
Mahotsav-Special VPKAS, Prospects Ravisankar
lecture Almora of Organic
and Natural
Farming
National workshop [ ICAR-IISS, | Virtual Natural 24.04.2022 |N.
on Natural Farming | Bhopal Farming in Ravisankar
for Sustainable India: An
Agriculture and Overview
Environment
Awareness NCONF, Virtual Organic Farm |26.04.2022 |N.
Campaign on Ghaziabad Designing, Ravisankar
Organic and Natural Cropping
Farming system
planning,
biodiversity
and conversion
of conventional
land to organic
Webinar on NCONF, Virtual Integrated 26.05.2022 | N.
“Promotion of Ghaziabad Farming Ravisankar
Natural Farming” Systems
(Azadi Ka Amrit for Natural
Mahotsav) Farming
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Orientation DDRI, Physical Concepts 10-11.10. | Chandra
workshop of KVKs | Chitrakoot of organic 2022 Bhanu,
on Chemical free and Natural P.C. Ghasal
natural farming in Farming for
the present context: Chemical Free
Challenges and agriculture
prospects
XII Biennial ICAR and YSPUHF, | Natural 01.06.2022 |N.
National KVK Dr YSPUHF, | Solan Farming for Ravisankar
Conference-2022: Solan Sustainable
Sustainable Agriculture
Agricultural
Production System
Brainstorming ICAR- Hyderabad | Critical 10.06.2022 |N.
workshop on NAARM, interventions Ravisankar
Organic Farming in | Hyderabad and gaps
India (Research and

Development)

in Organic

Agriculture
National Seminar UAS, Virtual Organic 16.06.2022 | N.
on Sustainable Food | Dharwad and Natural Ravisankar
Production Systems Farming for
for Self-Reliant and Resilient and
Climate Resilient Sustainable
Agriculture Food

Production
National Seminar on | [CAR- Virtual Natural 22.07.2022 |N.
Natural Farming IISWCR-RS, Farming Ravisankar

Ooty Practices and

Research

Approach
International NASC, New |NASC, Bhartiya Agro- |22- Raghuveer
conference on Dehli New Dehli | Economic 23.07.2022 | Singh
“Harnessing Indian Research
Agriculture for Center
Indigenous and (BAERC)&
Global Prosperity” Bhartiya Kisan

Sangh
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Webinar on Wise ANRCM, Virtual Role of 16.08.2022 |[N.
management Lucknow integrated Ravisankar
of Resources farming
for Sustainable systems in
development resource
management
and food
sustainability
Organic farming AMU, Virtual - 22.08.2022 | M A Ansari
for sustainable Aligarh
agriculture
Short course AAU, Jorhat | Virtual Scope and 30.08.2022 | N.
on “Resource importance Ravisankar
management, of Integrated
socio-economic Farming
development and Systems(IFS)
environmental in NE India
sustainability
through climate-
resilient Integrated
Farming Systems”
DST-ICRISAT ICRISAT, ICRISAT, Evidence from |15.09.2022 |N.
Consultative Hyderabad Hyderabad | on-farm and Ravisankar
National Workshop on-station
research on
regenerative
agriculture
International Keral Verma | Virtual - 8-9.10.2022 | M. A .Ansari
conference on Subharti Raghuveer
5th Global Meet College Singh
on Science and of Scince,
Technology Subharti
for minimizing University,
innovation cost and | Meerut
time
Organic and ICAR-CIARI, | ICAR- - 13.10.2022 | M. A. Ansari
natural farming: Port Blair CIARI, Port
in restoration of Blair

ecosystem services

ICAR-Indian Institute of Farming Systems Research
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International ICRISAT, ICRISAT, PAN India 08.11.2022 |N.
Training Workshop | Hyderabad Hyderabad | Farming Ravisankar
on Farming Systems System
Design towards zero Typologies
hunger and zero
carbon
International ICRISAT, ICRISAT, Farming 07- A. A K,
Training Workshop | Hyderabad Hyderabad | System 12.11.20 22 | Prusty
on Farming Systems Typologies
Design towards zero
hunger and zero
carbon
Natural farming ICAR- ATARI, - 23.11.2022 | M. A. Ansari
ATARI, Guwahati
Guwabhati
Soil and water NCONF, NCONF, Training 26.12.2022 [ M. A. Ansari
management in Ghaziabad Ghaziabad | programme on
organic and natural organic and
farming natural farming
Horticulture based | ICAR-IIFSR | MPKV Horticulture 11.01.2022 | Poonam
IFS in India Rahuri based IFS in Kashyap
(Virtual) India
Agricultural System | [IFSR, ICAR- Agricultural 19- N. Subash
Modelling for Modipuram, |NAARM, System 24.09.2022.
Natural Resource Meerut Hyderabad | Modelling
Management on 19 for Natural
September, | Resource
2022 Management
ICAR sponsored ITFSR, Dr. Climate Smart |28.03 to N. Subash
21 days’ Winter Modipuram, |Rajendra Technologies | 17.04.2022
School on Climate | Meerut Prasad through
Smart Agriculture Central Advanced
for Sustainable Agricultural | Tools
Production University
Pusa,
Samastipur
- 848-125,
Bihar, India
on 16th
April
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Integration of agro- | IIFSR, ITFSR, Certified Farm | 10.12.2022 | Nirmal
forestry in organic Modipuram, |Modipuram, | Advisor (CFA)
farming and benefits. | Meerut Meerut on Organic

Farming:

Module-II,

ICAR IIFSR

Modipuram
Agroforestry Based | IIFSR, IIFSR, “Promotion of |25.05.2022 | Nirmal
Farming System- Modipuram, |Modipuram, | Agroforestry as
A Potential tool Meerut Meerut Climate Risk
for Climate Risk Mitigation"
Mitigation CFA

MANAGE

during 25-26

May 2022
Livestock handling | ICAR-IIFSR, |ICAR- Livestock 26.02.2022 | Suresh
and operations, Modipuram | [IFSR, handling and Malik
farm records and its Modipuram | operations
maintenance.

LECTURES DELIVERED IN TRAININGS /PG STUDENTS

Name of Programme | Venue Title of lecture }Z::ﬁ:: Resource person
Three week national Virtual (MPKYV, | Sustainable 03.01.2022 | N. Ravisankar
online certificate course | Rahuri) Agriculture and
on “Integrated Farming Farming Systems
System for Sustainable
Agriculture”
Three week national MPKYV Rahuri  |Farm Design|11.01.2022 | A. K. Prusty
online certificate course | (Virtual) Application  for
on “Integrated Farming Redesigning IFS
System for Sustainable Models
Agriculture”
Three week national MPKYV Rahuri | Synthesis of 11.01.2022 | A. K. Prusty
online certificate course | (Virtual) Alternate
on “Integrated Farming Integrated
System for Sustainable Farming System
Agriculture” for Different Farm
Situations
Three week national Virtual (MPKYV, |Farming Systems [07.01.2022 |N. Ravisankar
online certificate course | Rahuri) Research:
on “Integrated Farming Methodology and
System for Sustainable evaluation
Agriculture”
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Regional thematic Virtual (TNAU, |Successful IFS 11.01.2022 |N. Ravisankar
workshop on crop Coimbatore) models for
diversification in India doubling of
farmers income
Three week national MPKYV, Rahuri. |Impact assessment | 13.01.2022 |Raghavendra K.J.
online certificate course | (Virtual) on IFS: methods
on “Integrated Farming used and results
System for Sustainable
Agriculture”
National Girl Child day | Virtual (ICAR- | Agricultural 24.01.2022 |N. Ravisankar
ITFSR) Education
and Career
opportunities
Winter school Virtual (NDRI, | Concept, way 31.01.2022 [N. Ravisankar
on Advances in Karnal) forward and
Agricultural Extension challenges for
Research promotion of
natural farming
Organic Farming Virtual (Dr Organic Farming: [31.01.2022 |N. Ravisankar
training under NAHEP, | PDKYV, Akola) | A new way for
Akola rural entrepreneurs
to develop
sustainable
business
CFA on Organic ICAR-IIFSR, Orientation to 07.02.2022 | M. Shamim
Farming Modipuram Institute facilities
and activities
IFS in creation of Virtual IFS models for 15.02.2022 | N. Ravisankar
sustainable livelihoods |(Extension different farming
for small and marginal |Education situations (rainfed,
farmers Institute, ID and irrigated
Hyderabad) conditions)
IFS in creation of Virtual IFS: The 15.02.2022 | N. Ravisankar
sustainable livelihoods | (Extension livelihood
for small and marginal | Education approach in
farmers Institute, Indian Context,
Hyderabad) Models in IFS: An
overview
Winter school Virtual (IARI, Conservation 18.02.2022 |N. Ravisankar
on Conservation New Delhi) agriculture
agriculture for intervention in
efficient resource use IFS for improving
and climate-resilient resource use and
farming farmers income
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Muti-variate
cropping (MVC)
for organic/ natural
Farming

CFA on Organic Virtual (ICAR- | Government 20.02.2022 |Raghavendra K.J.
Farming IIFSR) schemes and

policies for

development of

organic farming
Recent Advances Virtual Organic Farming [26.02.2022 |N. Ravisankar
in Organic Farming (NAARM, in India: Status
Research Hyderabad) and Research

Strategies
Short course on Virtual (CCARI, |Coconut/Arecanut (28.02.2022 |N. Ravisankar
Ecosystem service Goa) based IFS for
analysis in diversified livelihood security
coconut and arecanut
gardens
Trainers Training on Virtual Concepts and 03.03.2022 | N. Ravisankar
Natural and Organic (SVPUAT, Practices of
Farming Modipuram) Natural and

Organic Farming
Trainers Training on EEI Hyderabad |Natural Farming: |19.04.2022 |N. Ravisankar
Natural Farming An Overview (Virtual)
Trainers Training on EEI Hyderabad |Crop based 27.04.2022 |N. Ravisankar
Integrated Farming solutions for (Virtual)
Systems sustainable food

systems
CFA on Organic ICAR-IIFSR, IFS model visit 02- A. K. Prusty
farming Modipuram 07.05.2022
Good Practices in SAMETI, Integrated 12.05.2022 | N. Ravisankar
Organic Agriculture Pudukottai, Farming System: |[(Virtual)

Tamil Nadu A pathway

to Organic

Agriculture
Training on “New ICAR-CAFRI, |Natural Farming |16.09.2022 |N. Ravisankar
Analytical Methods Jhansi Components and | (Virtual)
in Soil Research” for Processes
ICFRE Scientists
Online training ICAR-CAFRI, |Ensuring Soil [20.10.2022 | N. Ravisankar
program on “Ensuring |Jhansi Health in Scenario | (Virtual)
Soil Health in Scenario of Climate Change
of Climate Change”
CFA on Organic ICAR-IIFSR, Pre-monsoon dry|18.12.2022 |M. A. Ansari
farming Modipuram sowing (PMDS)/
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CFA on Organic ICAR-IIFSR, Orientation t0|06.12.2022 | M. Shamim
Farming training for Modipuram Institute facilities
the first batch 2022-23 and activities
CFA on Organic ICAR-IIFSR, IFS model visit 10.12.2022 | A K Prusty
farming Modipuram
CFA on Organic ICAR-IIFSR, Government|10.12.2022 |Raghavendra KJ
Farming training for Modipuram schemes and
the first batch 2022-23 policies for

development  of

organic farming
CFA on Organic ICAR-IIFSR, Identification  of|16.12.2022 |Raghuveer Singh
Farming training for Modipuram green manures and
the first batch 2022-23 its utilization in

organic production

system
CFA on Organic Sajag Organic Visit to vermi|18.12.2022 |Raghavendra KJ
Farming training for International, CcCom@pos:t
the first batch 2022-23 |Keena Road, commercial  unit

Meerut with training

participants
CFA on Organic Patanjali Visit to herbal|17.12.2022 |Raghuveer Singh
Farming training for Yogpeeth/PBRI, |garden, Goshala
the first batch 2022-23 | Haridwar (biogas and

different
composting units),
processing and
packaging unit at
Patanjali Yogpeeth
Haridwar

Namai gange scheme | Asifafad, Kila Organic farming |19.12.2022 |Raghuveer Singh
Prakshit garh for farmers of
Namai gange

Certificate Course on | NCONF, Integrated 23.12.2022 |N. Ravisankar
Organic and Natural Ghaziabad Farming Systems
Farming in Organic and

Natural Farming
HRD training SVPUAT, Assessment 05.03.2022 [Nisha Verma
programme Meerut approaches for

studying the

drudgery, energy
and nutrition
requirements for
implementation
of sustainable
interventions
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Preparation of students | Dept of Apparel |Research 11.04.2022 |Nisha Verma
for national level and Textile Methodology in
competitions Science, PAU, Agricultural and
Ludhiana Allied Sciences
World Breast feeding | Dr Rammanohar | Benefits of breast |05-08.2022 |Nisha Verma
Week during 1-7 Lohia Avadh feeding for mother
August 2022 University, and child
Ayodhya
(Virtual Mode)
Certified Farm Advisor | Organized by Quality aspects 08-12-2022 |Nisha Verma
(CFA) on Organic ICAR-ITFSR of organic crop
Farming wef 06-20 and sponsored  |produce
December, 2022 by MANAGE,
Hyderabad
Product diversification | MudhKareempur | Technological 21-11-2022 |Nisha Verma
by formulating/ village, Block interventions in
registering Self help Khatauli Rabi crops/animal
groups in Krishak/ health/product
Mahila Krishak diversification
Goshthi through gender
transformative
approaches
(GTA’s)
Certified Farm Advisor |Organized by Organic farming |19 February |Poonam Kashyap
(CFA) on Organic ICAR-IIFSR packages of 2022
Farming and sponsored | practices for
by MANAGE, |vegetables and
Hyderabad fruits
Certified Farm Advisor |Organized by Nursery 24 Feb, 2022 | Poonam Kashyap
(CFA) on Organic ICAR-IIFSR Production and
Farming and sponsored | management
by MANAGE, |of fruits and
Hyderabad vegetable crops
Certified Farm Advisor |Organized by Horticulture based | 10 Dec, 2022 | Poonam Kashyap
(CFA) on Organic ICAR-IIFSR farming system
Farming and sponsored | models for food
by MANAGE, |and nutritional
Hyderabad security (T &P)
Certified Farm Advisor | Organized by Organic farming |24 Feb, 2022 | Poonam Kashyap
(CFA) on Organic ICAR-IIFSR packages of
Farming organized and sponsored | practices for
by MANAGE, |vegetables and
Hyderabad fruits
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Certified Farm Advisor | Organized by Horticulture and 26 May, 22 | Poonam Kashyap

(CFA) on Organic ICAR-IIFSR Agroforestry
Farming and sponsored | based farming
by MANAGE, |system model
Hyderabad
Three week certificate | MPKYV Rahuri | Horticulture based | 11 January |Poonam Kashyap
course on IFS for (Virtual) IFS in India 2022

sustainable agriculture
during January 3 to
23, 2022 organised by
CAAST and CSAWM,
MPKYV Rahuri
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TRAININGS ATTENDED
Title of training Venue Period Name of
participants
Geospatial Analysis using QGIS & R NAARM, 14-19.02.2022 | M. A.Ansari
Hyderabad
(virtual)
Data Visualization using R Virtual by 9-11.03. 2022 | A. K. Prusty
NAARM
Interactive  Trainings on the E-Flows | Virtual 5-7.04. 2022 | A. K. Prusty

Assessment (under the ageis of NMCG, CWC
and India - EU Water Partnership Action -
Phase 2) https://elearning.nwapune.in/course/

view.php?1d=48

“Analytical techniques for Impact Evaluation
Methods”

Bhanaras Hundu
Universilty,
Varanasi,
Sponsored by
IFPRI, NewDelhi

25-30.04.2022

Raghavendra
KJ

International Training Workshop on Farming
Systems Design Towards Zero Hunger and
Zero carbon

ICRISAT
Patancheru,
Hyderabad,

Telangana —
502324, India

07-12.11.2022

Raghuveer
Singh

Concepts and mechanisms of soil carbon
sequestration and stabilization for soil health
improvement and climate change mitigation

ICAR-IISS,
Bhopal

02-11 .03.
2022

Dr.A.LMeena

International training workshop on Farming
Systems Design Toward Zero Hunger and
zero carbon

ICRISAT,
Patancheru,
Hyderabad

8-12.11.2022

P.C. Ghasal

Descriptive Data Analysis Using MS-EXCEL
& SPSS Software

Virtual (BHU)

6-10.06.2022

P.C. Ghasal

Recent development in  Agroforestry

dimensions for managing salt affected

ecologies

ICAR CSSRI
Karnal
(Online mode)

22.02 to
03.03.2022

Nirmal

Simulation modelling and climate change
research

IARI New Delhi

17.11.-
7.12.2022

Nirmal

ICAR-Indian Institute of Farming Systems Research
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Virtual ~ Karyashala cum  High-End
International Workshop on Integrating
Innovations with Cost-effectiveness for

Competing Electromagnetic Energy Assisted
Food Processing and Packaging Technologies

NIT, Rourkela,
Odisha-769008

22-26.08.
2022

Amit Nath

Attended the training program on "Science
Administration and Research Management"

ASCI, Hyderabad

05-16.09.2022

Amit Nath

Attended the AAHAR International Food and
Hospitality Fair 2022 at Pragati Maidan, New

APEDA and India
Trade Promotion

28.04.2022

Amit Nath

Delhi Organization

(ITPO), New

Delhi
Training programme for HRD Nodal officers | ICAR-NAARM, |21-23.02.2022 | Suresh Malik
of ICAR Hyderabad
Role of Farmer Producer Organizations |College of 02-03-2022 to | Nisha Verma
(FPQO’s) in Linking farmers to market. Horticulture and 05-03-2022

Forestry, Central

Agricultural

University

(Imphal),

Pasighat,

Arunachal

Pradesh (Virtual

mode)
Online training course on “Ergonomics and | [CAR-IARI, New 16-18 Nisha Verma
Safety in Agricultural Operations to Enhance | Delhi November,
Farmer’s Productivity and well being 2022
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TRAINING/WORKSHOP/SCHOOLS/MEETINGS ORGANIZED

Title of Training/ Venue Period Number of Name of

workshop/schools participants Organizers

organized

Three week national Virtual 3-23.01.2022 |40 N. Ravisankar

online certificate course M.A. Ansari

on “Integrated Farming

System for Sustainable

Agriculture” jointly by

CAAST under NAHEP,

MPKYV, Rahuri and

ICAR-IIFSR

Certified Farm Advisor | Virtual 15-24.02.2022 |63 N. Ravisankar

(CFA) on Organic C. Bhanu

Farming (Module- Poonam

II: Virtual for 9 days) Kashyap

sponsored by National A K.Prusty

Institute of Agricultural M. Shamim

Extension Management M.A. Ansari

(MANAGE), Hyderabad, P.C. Ghasal

Telangana A.L.Meena
Jairam
Choudhary
Raghuveer
Singh
Raghavendra
KJ

Trainers Training on Virtual & Virtual 84 N. Ravisankar

Natural and Organic Physical at 2-3.03.2022; C. Bhanu

Farming for KVKs ICAR-IIFSR, Physical 22- M.A. Ansari

of SVPUAT, Meerut Modipuram 23.03.2022 Raghuveer

Modipuram Singh
P.C. Ghasal
Raghavendra
KJ

ICAR-Indian Institute of Farming Systems Research
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“New technologies and | Umaria, January to 80 N. Ravisankar

developments in oilseeds” | Dungarpur, Kota | March 2022

for extension officiers/ and Dahod

workers/input dealers

sponsored by NFSM

(Oilseeds & Oilpalm) (4

trainings in 3 States)

“Crop diversification and | Modipuram, January to 100 N. Ravisankar

remunerative cropping Kalahandi, March 2022

system involving Medak,

oilseeds” for farmers Vizianagaram,

sponsored by NFSM Palghar

(Oilseeds & Oilpalm) (5

trainings in 5 States)

Foundation Day of ICAR- | ICAR-IIFSR, 01.04.2022 400 N. Ravisankar

ITFSR Modipuram A .K.Prusty
M.Shamim
M.A.Ansari
Raghuveer
Singh
Raghavendra
KJ

Certified Farm Advisor ICAR-IIFSR, 2-7.05.2022 28 N. Ravisankar

(CFA) on Organic Modipuram Chandra

Farming: Module-11 Bhanu

(Physical) Poonam
Kashyap
A K. Prusty
M. Shamim
M.A. Ansari
Raghuveer
Singh
A L Meena
Jairam
Choudhary
PC Ghasal
Raghavendra
KJ
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Certified Farm Advisor ICAR-IIFSR, 23-28.05.2022 |19 N. Ravisankar

(CFA) on Organic Modipuram Chandra

Farming: Module-II Bhanu

(Physical) Poonam
Kashyap
A K.Prusty
M.Shamim
M.A.Ansari
Raghuveer
Singh
Jairam
Choudhary
Raghavendra
KJ

8™ International Yoga ICAR-IIFSR, 21.06.2022 40 Chandra

Day, 2022 Modipuram Bhanu
Raghavendra
KJ

Har Ghar Tiranga Bhadurpur 13.08.2022 150 Raghuveer

Awarness” on the village, Meerut, Singh

occasion of 75 years of | Uttar Pradesh

independence under SC-

SP programme

International Training ICRISAT, 8-12.11.2022 |20 A K. Prusty

Workshop on Farming Hyderabad

Systems Design Towards

Zero Hunger and Zero

carbon as Resource

person

Organized Kisan Gosti at | Kathouli, 21.11.2022 150 Raghuveer

village Jamalullapur Muzaffarnagar Singh
Raghavendra
KJ

ICAR-Indian Institute of Farming Systems Research
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Interstate Exposure Visit
of Farmers for IFS from
Siva Ganga district of
Tamil Nadu.

ICAR-IIFSR,
Modipuram.
Meerut

29-30.11.2022

22

N Ravisankar
Raghavendra
KJ,AK
Prusty

M. Shamim.
M. A. Ansari.
Raghuveer
Singh

Certified Farm Advisor
(CFA) on Organic
Farming: Module-III

ICAR-IIFSR,
Modipuram,
Meerut

06-20.12.2022

35

N. Ravisankar
C. Bhanu
Poonam
Kashyap
M.Shamim
M.A.Ansari
Raghuveer
Singh

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

Interstate Exposure Visit
of Farmers for IFS from
Tiruvannamalai district of
Tamil Nadu.

ICAR-IIFSR,
Modipuram,
Meerut

7-8.12.2023

22

N. Ravisankar
Raghavendra
KJ. A K.
Prusty

M. Shamim.
M. A. Ansari.
Raghuveer
Singh

Interstate Exposure Visit
of Farmers for IFS from
Udagai, Nilgiris district
of Tamil Nadu.

CAR-IIFSR,
Modipuram.
Meerut

21-22.12.2022

22

Raghavendra
KJ. A. K.
Prusty

M. Shamim
M.A .Ansari.
Raghuveer
Singh
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Interstate Exposure Visit | CAR-IIFSR, 22-23.12.2022 |20 Raghavendra

of Farmers for IFS from | Modipuram. KJ,AK

Tirunelveli district of Meerut Prusty

Tamil Nadu. M. Shamim
M. A. Ansari.
Raghuveer
Singh

Kisan Diwas Organised | Bhadurpur 23.12.2022 150 Raghuveer

under the Sawchata village, Meerut, Singh

Pankhawada Uttar Pradesh Raghavendra
KJ

Annual Group Meeting |RKMVERI 28-30.12.2022 |50 N. Ravisankar

(XVII) of the All-India Narendrapur, A K. Prusty

Network Programme on | W.B. M.Shamim

Organic Farming (Al- M.A.Ansari

NPOF) Raghuveer
Singh
Raghavendra
KJ

Biennial workshop of MPKYV, Rahuri, 18-21.01.2023 |300 N. Ravisankar

AICRP on integrated Maharashtra A K. Prusty

farming systems M.Shamim
M.A.Ansari
Raghuveer
Singh
Raghavendra
KJ

Agricultural System ICAR-NAARM, |19.09.2022 19- N. Subash

Modelling for Natural Hyderabad 24" September,

Resource Management 2022.

ICAR sponsored 21 days’ | Climate Smart 28.03- 20 N. Subash

Winter School on Climate | Technologies 17.04.2022

Smart Agriculture for through Advanced

Sustainable Production | Tools

ICAR-Indian Institute of Farming Systems Research
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Organized the National Khanuda and 28.4.2022 200 V. P.

Campaign on farm Dhanju villages Choudhary,

mechanization Lalit Kumar,
Peyush Punia
Suresh malik
L.R. Meena

Capacity and skill ICAR ITFSR, 22-28.02. 2023 |13/30 Nirmal

upgradation programme | Modipuram

for Technicall staffs on

‘Farm Management’

National Conference ICAR IIFSR, 27-28.01.2023 |700 Nirmal

on Agro-Ecology Modipuram

Based Agri-Food

Transformation System

Organized Agro Innovator | [CAR IIFSR, 27.01. 2023 700 Amit Nath

Meet during National Modipuram

Conference, FSRDA

Organized Mass Shri Ram College, | 14.10. 2022 50 Amit Nath

Awareness Program Muzaffarnagar

on “Value addition

and Processing on

Agricultural Produces

for Entrepreneurship

development” for Final

Year B.Sc. (Agriculture)

students

Organized one-day Mass | Bhartiya Inter 23.04.2022 504 Amit Nath

Awareness Program College, Nangle- Chandra

(23/04/2022) on Natural |Mandaud, Bhanu

Farming and ABI Centre |Muzaffarnagar A L Meena

of ICAR-ITFSR (U.P)
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Attended organized ICAR IIFSR 15 50 P.P. Singh

a kisan goshti as a Modipuram December2022

member of the committee to 30™

on “Special national December

swachhta campaign 2023.

and food & nutritional

security through IFS

model of Agriculture

Improvement in the ICAR-IIFSR, 22-26.02.2022 | 14 Suresh Malik,
working efficiency of Modipuram

Skill Supporting Staff

Poultry chicks and other | Khanauda village | 23.04.22 80 Suresh Malik
input distribution for (Meerut) Peyush Punia
demonstration. Lalit Kumar
Poultry chicks and other | Kasiara and 26.04.22 200 Lalit Kumar
input distribution for Rasoolpur village Suresh Malik
demonstration. (M. Nager) Peyush Punia
Kisan Gosthi, Swachata | Kasiara and 13.12.22 100 Lalit Kumar.
programme & input Rasoolpur village Suresh Malik
(wheat) distribution for | (M. Nager) Peyush Punia,
demonstration.

RADIO/TELEVISIONS TALK / SOCIAL MEDIA

Topic Broadcasted/ Date Name of speaker
telecasted in
Expert regarding Integrated DD-Kisan 08.06.2022 Raghuveer Singh

farming system in farmers

programme
Integrated Farming Hello Kisan 17.10.2022 A.L.Meena
programme of DD
Kisan
Soil Testing for Higher Hello Kisan 17.10.2022 A.L. Meena
Crop Production programme of DD
Kisan
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OTHER PROGRAMMES ORGANIZED

Webcasting of PM Kisan Samman Nidhi fund

Release programme

ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut organized the
webcasting programme for release of PM Kisan
Samman Nidhi by Hon. Prime Minister Shri
Narendra Modi on 01 January, 2022. A total
of 177 farmers and officials participated in the

programme.
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Programmes organized under Azadi Ka Amrit
Mahotsav

Virtual Lecture on “How to increase resistance

power against Coronavirus”

ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut celebrated ‘Azadi
ka Amrit Mahotsav’since August, 2021. A virtual

176

lecture was organized under this programme
on the topic ‘How to increase resistance power
against Coronavirus’ was held on 22 January,
2022 through virtual mode. Scientists, technical,
administrative and other categories of staff from
ICAR-IIFSR participated in this virtual lecture.
Dr. Sambhu Dutt Dheeman, Ex. Professor, CCS
Haryana Agriculture University, Hissar, Haryana
was the main speaker of the programme. Dr.
Dheeman elaborated about importance, use,
recipe and preparation protocol of Amritprash
using Aonla, dry fruits and other immunity

boosting spices.
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‘Farmer’s Fair’ village:

organized at

Meerapur Dalpat, Distt. Muzaffarnagar

ICAR-IIFSR organized a ‘Farmer’s Fair’ under

ICAR-Indian Institute of Farming Systems Research
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the aegis of ‘Azadi ka Amrit Mahotsav’ on 25
May, 2022. The main aim of the farmer’s fair was

to promote Natural Farming practices among

the farming communities with slogan “Prakritik
Kheti-Khushhaal Kisan” The participants
included 11 VIPs and 2500 farmers of Western
Plain Zone of Uttar Pradesh.

“Har Ghar Tiranga” flagship programme

ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut organized a
campaign on “Har Ghar Tiranga” under the
aegis of ‘Azadi ka Amrit Mahotsav’ from 11-15
August, 2022.

Annadata Devo Bhava flagship programme programme under the aegis of ‘Azadi ka Amrit
Mahotsav’ from 22" March to 24™ April,

Institute celebrated ‘Annadata Devo Bhava’

ICAR-Indian Institute of Farming Systems Research
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2022. The various activities organized under
this included farmers’ training programme on
Natural farming and Organic Farming on 22-
23 March, 2022 to KVK staff of SVPUAT,
Meerut, 33 Foundation Day, ICAR-IIFSR on
1** April, 2022 (hybrid mode) and Kisan Gosthi
on Natural Farming on 23-24 April, 2022 at
Nangle- Mandaud, Muzaffarnagar. A total of

923 participants took part in these events.

Celebration of 33" Foundation Day of

Institute

ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut celebrated its
33" Foundation Day on April 01, 2022. The
institute, established on the same date in 1989,
dedicated the event to honoring farmers through
the "Annadata Devo Bhavah" programme. Dr.
Sieglinde Snapp, the Director of Sustainable
Agri Food System at the International Maize
and Wheat Improvement Center (CIMMYT)

Mexico, graced the occasion as the chief guest.
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The event was organized in a hybrid mode, The
participates included Dr. Azad Singh Panwar
(Director, ICAR-IIFSR), Dr. Manoj Kumar
(In-charge Director, ICAR-CPRI), Dr. M. L.
CIMMY T-Mexico),
Dr. Santiago (Senior researcher), and scientists
from ICAR-IIFSR were present. Additionally,
scientists from AICRP-IFS, AI-NPOF, and
NRM divisions of [CAR New Delhi participated

virtually. The topic of discussion on Foundation

Jat (Principal Scientist,

Day revolved around the "Sustainability of

Agri-Food System in South Asia." Dr. Sieglinde
Snapp, the Chief Guest, delivered an insightful
talk on the subject.

Organization of a six-day training program on

Certified Farm Advisor in Organic Farming

The institute, in collaboration with the National
Academy of Agricultural Extension Management
(MANAGE), Hyderabad, organized a six-day
training program on Certified Farm Advisor in
Organic Farming. The program took place from
May 02 to May 07, 2022. A total of 28 trainees
from four states participated in the program.
Throughout the training program, various
sessions were conducted focusing on the four
pillars of organic farming: national standards,
organic certification, technical packages and
market networks. The progress of the trainees
was thoroughly explained and discussed. The
objective of the training program was to equip the
trainees/officers with the necessary knowledge
and skills to implement organic farming projects
with farmers in their respective states. After

completing one year of training, the trainees

Annual Report 2022 - M

will be awarded the certificate of Certified Farm

advisor. This certification will enable them to

effectively implement organic farming schemes

initiated by the state or central government.

International Day of Yoga and Yog Shivir

Saptaah

ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut organized
International Day of Yoga (in Hybrid mode)
and Yog Shivir Saptaah from 14-21 June, 2022.
The programme was celebrated under the aegis
of ‘Azadi ka Amrit Mahotsav’. A total of 459

participants took part in various events.
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Fit India Freedom Run 3.0 organized on the
153 birth anniversary of Mahatma Gandhi

On October 2, 2022, the institute organized the
Fit India Freedom Run 3.0 to commemorate the
153" birth anniversary of Mahatma Gandhi, the
Father of the Nation. The program began with the
inaugural address by Dr. Peyush Punia, Principal
Scientist and Nodal Officer, who paid tribute
to Mahatma Gandhi and recalled his ideals.
Following this, all the scientists, officers, and
employees present at the institute paid homage
to Mahatma Gandhi. The Fit India Freedom
Run 3.0 commenced with the slogan "75 years
of independence, fitness is unmatched." Around
35 officers and employees of the institute
participated in the fitness run, starting from the

institute campus and extending to the research

Annual Report 2022

| area. The program emphasized the significance
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of physical exercise for physical, mental, and

spiritual well-being.

Parthenium Awareness Week

Institute organized “Parthenium Awareness
Week” during 16-22 August,2022 with an
objective to create the awareness among the
rural masses about the menace and lethal
effects of this invasive weed (Congress grass).
The total number of 120 participants including
scientists, other staff and students of the institute
participated in the programme. The programme
was takenup under adopted outreach villages
involving school children. The scientific and
technical aspects of ethics weed eradication was
also attempted through organizing seminars and

awareness discussions.
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webcasting programme of “PM Kisan Samman

Sammelan 2022 and Agri Start-up Conclave”
and also a “Kisan Gosthi under SCSP Scheme”
at ICAR-IIFSR, Modipuram, Meerut on 17
October, 2022. The participants included 113
dignitaries and 472 farmers.

Vigilance Awareness Week

Vigilance Awareness Week on the theme of
“Corruption Free India for a Developed Nation”
was organized during 31 October to 06 November
2022 through video conferencing with various
events such as administering the pledge by Dr
A.S. Panwar, Director, ICAR-IIFSR. Lecture on

vigilance by Dr. Peyush Punia, vigilance officer,

Recycling program of crop residues and

household waste was organised under

cleanliness drive
IIFSR, Meerut was organized on 02 November

2022 for the benefit of the staff and for creating 1€ Indian Institute of Farming Systems

awareness regarding the vigilance matters and Research, Modipuram, Meerut, organized the
procedures. Cleanliness Fortnight from December 16 to

Webcasting of PM Kisan Samman Sammelan December 31, 2022. Under this drive, trainees
2022 and Agri Start-up Conclave at ICAR- of Certified Farm Advisor were trained for

IIFSR recycling of crop and domestic waste using

[CAR-Indian Institute of Farming Systems organic concoctions on December 19, 2022.

Research, Modipuram, Meerut organized the The program witnessed the participation of 35
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=
trainees from 6 states across the country. Trainees management practices in organic farming. The

were educated about the importance of recycling program received a positive response, with

farm and household waste. They were provided approximately 40 individuals, including the

with practical demonstrations on the technology trainees, registering their participation. The
of composting, showcasing how to convert farm initiative aimed to create awareness about
produce and kitchen waste into compost. The cleanliness, waste management, and sustainable

program aimed to promote sustainable waste practices in agriculture.

Evaluation and seed production of improved varieties at Main and Siwava Farm, ICAR-
IIFSR, Modipuram

. Revenue L.
Crop Area covered | Variety ] Nodal Scientists
generation (Rs)
P. C. Jat
Wheat 15.0 ha DBW-187 |13.38 lakh )
Raghuveer Singh
. . P. C. Jat
Rice 18.0 ha Rice 17.75 lakh )
Raghuveer Singh
Visit and interaction programmes organized for farmers
S. Programme/ Venue Date Number of | Resource persons
No. Event Participants
1 Scientist-Farmer | Village: ~ Ru-| 17" and 18" 84 P. C. Jat
Interaction (Farmer|(k a n p u r ,|Jan, 2022 A. K. Prusty
First Programme) |Mubarikpur Poonam Kashyap
and Tigai Nisha Verma
District: Muz-
zafarnagar
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Exposure visits of |[I[CAR-IIFSR, |[08"™ March, 50 P. C. Jat
50 farmers of Muz- | Modipuram 2022 Poonam Kashyap
zafaranagar or- Raghuveer Singh
ganised by KVK P. C. Ghasal
Chittora, Muzzafar- A. L. Meena
nagar-2
Scientist-farm- |Jangethi, Ba- | 22%-24t 93 P. C. Jat
ers’interaction |hadurpur and |April, 2022 A. L. Meena
during ““Annadata | Idrishpur P.C. Ghasal
Devo Bhava” pro- Chandra Bhanu
gramme R. P. Mishra

D. Dutta

Ponam Kashyap
Kisan Mela cum|Village: Meer- | 25" May, 2800 P. C. Jat
Gosthi on Natural |apur Dalpat, |2022 R.P. Mishra
Farming and Exhi- | Dist.: Muzzaf- Chandra Bhanu
bition (ICAR-IIFSR | arnagar Poonam Kashyap
under the aegis of P.C. Ghasal
Azadi ka Amrit Ma- A. L. Meena
hotsav.) Jairam Chaudhary
Swachata Karykram | ICAR-IIFSR, | 25" Decem- 40 P. C Jat
(Siwaya Farm of| Modipuram ber, 2022 Poonam Kashyap
ICAR-ITFSR) Nisha Verma
Kisan Divas Sama-| Bahadurpur | 23" Decem- 74 P. C. Jat
roh on the occasion Dist.: ber, 2022 Raghuveer Singh
of Birthday of for- Baghpat Raghvendra K J
mer Prime Minister A. L. Meena
Choudhary Charan
Singh
National campaign| Sathedi, Jan- 22t 23t 120 P.C. Jat
on “Efficient and gethi, June, 2022 Poonam Kashyap
Balanced wuse of Dist: Nisha Verma
Fertilizers (includ- | Muzaffarnagar A. L. Meena
ing  nano-fertiliz- D. Dutta
ers)”
Training pro-| ICAR-IIFSR, | 11" -13%" No- 32 P. C. Jat
gramme on Organic| Modipuram | vember, 2022 Dr Poonam Kashy-
Farming and im- ap
proved IFS Tech- A. L. Meena

nologies and Expo-
sure visit of Farm
Women of NGO

ICAR-Indian Institute of Farming Systems Research
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9 |Fasal Kranti-Kisan| Janta Vedic | 02" Novem- 5000 P. C. Jat
Mela (Fasal Kranti) | College, Bara- | ber, 2022. Poonam Kashyap
rut Nisha Verma
A. L. Meena
10 |Programme on Im-|ICAR-IIFSR, |03 -4 No- 32 P. C. Jat
proved IFS Tech-|Modipuram vember, 2022 Poonam Kashyap
nologies and Ex- A. L. Meena
posure visit under
ATMA-SSEPERS
Programme ( 20
Farmers)
11 |Visit for 25 farm-|ICAR-IIFSR |[13%-16" No- 25 P. C. Jat
ers and officials of |,Modipuram |vember, 2022 Poonam Kashyap
NABARD-Manjari A. L. Meena
Foundation, Rajas-
than.
13 |All India Farmers’|SVPUAT 18" Oct to NF P. C. Jat
Fair and agro-In- | Meerut 20% Oct, A. K. Prusty
dustrial Exhibition 2022. Poonam Kashyap
Nisha Verma
P.C. Ghasal
A. L. Meena
Raghvendra K J
14 |Kisan Gosthi under | Rukanpur, 13" Decem- 89 P. C. Jat
Farmer FIRST pro- | Mubarikpur ber, 2022 A. K. Prusty
gramme and Tigai vil- Poonam Kashyap
lages of Muz- Nisha Verma
zafarnagar
15 |Swachata Pro- | Rukanpur, 18" and 19% 84 P. C. Jat
gramme under | Mubarikpur December, A. K. Prusty
Farmer FIRST pro- |and Tigai vil- |2022 Poonam Kashyap
gramme lages of Muz- Nisha Verma
zafarnagar
16 |Kisan Gosthi Kashyara and|18™ October, 100 Lalit Kumar
Rasoolpur vil-|{2022 L.R.Meena
lages Sunil Kumar
Nirmal
17 |National Girl Child |ICAR-IIFSR, |24™ January, 42 P.C. Ghasal
Day Modipuram 2022 Poonam Kashyap
Nisha Verma
18 |Kisan Gosthi on Nangle Man- |23 April 38 P.C. Ghasal
Natural Farming dor 2022 R.P. Misha
Muzzafar N. Ravisankar
Nagar Raghuveer Singh
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19 |[National Campaign|Khanuda and |28™ April, 90 Lalit Kumar
on farm mechaniza- | Dhanju village | 2022 Suresh Malik
tion (Meerut) Peyush Punia
Sunil Kumar
Raghvendra K.J.
Nirmal
20 |Mabhila Krishak | Madhkare- 21  Novem- 150 Nisha Verma
Gosthi empur and ber 2022 and Raghuveer Singh
Tabeta, Dist.:. |7 November Raghvendra K.J.
Muzaffarnagar | 2022 P. C. Jat
A. K. Prusty
Poonam Kashyap
AWARDS/HONOURS/RECOGNITIONS
AWARDS/HONOURS
Sr. Name of Award Name of the society / Organisa- | Name(s) of awardee
No. tion/events giving honour scientist
1 Best Oral Presentation Role of integration of pisciculture in | A. K. Prusty, N. Ra-
(Second) agri-food systems” A. K. Prusty, N. | visankar, = Poonam
Ravisankar, Poonam Kashyap, M. | Kashyap, M. Sham-
Shamim et al. 5th Global Meet on | im
Science and Technology for minimiz-
ing Innovation Cost and Time, 8-9
October 2022 held at SV Subharati
University, Meerut.
2 | Best Oral Presentation Upscaling livelihood of small farm- | Poonam  Kashyap,
award (First) ers through integration of horticultur- | N. Ravisankar, A. S.
al crops in farming systems” 2nd In- | Panwar, P.C. Ghasal,
dian Horticulture Summit 2022 held | Amit Nath, S. Ma-
at Navsari Agricultural University, | lik, A. K. Prusty, M.
Gujarat during 27-29 April, 2022. Shamim, D. Dutta
and M. A. Ansari
3 | Best oral presentation Hi-Tech Horticultural Society during | M. Shamim, N. Ra-
award (Second) 5% Global Meet on Science and Tech- | visankar, A.K.Prusty.
nology for minimizing innovation | P.Kashyap. M.A.An-
cost and time: To make long sto- | sari. Raghuveer
ry short during 8-9 October 2022 at | Singh, Raghavendra
Swami Vivekanand Subharti Univer- | KJ.
sity, Meerut.
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Young Scientist Award

Indian Association of Hill Farming
(IAHF), ICAR- RC for NEH Region,
Umiam, Meghalaya on November,
2022

Dr. M.A.Ansari

Best oral presentation
award (First)

Climate, carbon, yield and sustain-
ability for identification of resilient
management options under cere-
al based cropping system: during
the ICRA-2022 First International
Conference: Reimagining Rainfed
Agro-ecosystems: Challenges and
Opportunities) held at ICAR-CRI-
DA, Hyderabad during 22-24th De-

cember, 2022.

N. Subash, D. Dut-
ta, P. Ghasal, Omkar
Singh and Brahmdutt

Best oral presentation
award (First)

Effect of nitrification inhibitors on
productivity and nitrogen use effi-
ciency of maize (Zea mays L.)" in the
national conference by MTAIFeb 23-
25,2022 MPUAT Udaipur.

Kamlesh Kumar, C
M Parthar, S L Jat

and Simardeep Kaur

Best oral presentation

award (Second)

ICAR-IIFSR during Hindi Pakhwara
14-28 September, 2022

Dr. P.C. Ghasal

Outstanding Horticultural
Women Scientist Award

Society for Horticultural Research
and Development in 2nd Indian Hor-
ticulture summit 2022 held at Navsa-
ri Agricultural University, Gujarat
during 27-29 April, 2022

Dr. Poonam Kashyap

Best oral presentation
award (First)

2" Indian Horticulture Summit-2022,
Society of Horticultural Research

and Development at NAU, Navsari,
Gujarat during 27-29 April 2022.

Dr. P.C. Ghasal

10

Best oral presentation
award (First)

First international conference (ICRA-
2022) organized by ICAR-CRIDA,
Hyderabad during 22-24 December
2022

Dr. P.C. Ghasal
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11 | Hindi poster presentation | On the occasion of Hindi pakhwada | Dr. P.C. ghasal, D.
(Second) organised on 27-9-2022 at ICAR- | Dutta, Suresh Ma-
IIFSR. lik, Amit Nath, A
K Prusty, Poonam
Kashyap, M. Sham-
im, Sunil Kumar and
A S Panwar
12 | Reviewer Excellence Legume Research (ARCC journals), | Dr. L.R. Meena
Award Karnal, Haryana (2023)
13 | Reviewer Excellence Agricultural Science Digest (ARCC | Dr. L.R. Meena
Award journals), Karnal, Haryana.(2022)
14 | Excellence in Reviewing | International Journal of Environment | Dr. L.R. Meena
& Climate Change:
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RECOGNITIONS

January, 2022

Dr N. Ravisankar served as Member,
Selection Committee for selection of YP-1
for ICAR-Central Research Institute on
Cattle, Meerut (Attended the selection
committee meeting on 29 January 2022).

Dr Poonam Kashyap organised National
Girl Child Day on 24th January, 2022 as
Coordinator of the programme at ICAR-
ITFSR, Modipuram, Meerut.

Dr Poonam Kashyap evaluated MSc thesis
and conducted Viva Voice of Mr Harsimran
Kamboj for thesis entitled “ Studies on In-
Vitro regeneration and Mutagen sensitivity
of Jamun Cv.Konkan Bhadoli from dept.
of Fruit Science PAU Ludhiana vide office
order No ACAD T-5/AU-2022/Exam I1/255
M/403 on Jan 6, 2022.

February, 2022

Dr. A.L. Meena delivered an invited lecture
on “Nutrient Management for Sustainable
Organic Farming” in Oline State Level
Training Programme organized by Organic
Farming Research and Training Centre,
Vasantrao  Naik  Marathwada  Krishi
Vidyapeeth, Parbhani — 431 402 on 22-02-
2022.

Dr Poonam Kashyap coordinated the review
meeting on Natural Farming Experiment
under AINPOF organised by ICAR-IIFSR
on 5 February, 2022

March, 2022

Dr N. Ravisankar served as Member;
Committee constituted by Government of
India to draw standards for certification
system for Natural Farming Products (F.No.
10-4/2022-Org.Fmg dated 25 March 2022

Dr N. Ravisankar served as External Expert
for selection of Faculty at Vellore Institute
of Technology, Vellore, Tamil Nadu on 12
March 2022.

Dr. A.L. Meena delivered an invited lecture
on “Role of Phosphorus in Sustainable
Agriculture” in a National Seminar on
"Practical Implications of Phosphorus
Management Strategies for Sustainable
Agriculture" organized by Bihar Agriculture
University, Sabour during 28-29 March,
2022.

Dr R P Mishra, Dr PC Jat, Poonam Kashyap,
Dr M Shamim and Dr Nisha Verma organised
International Women’s day on 8th March
2022 at ICAR —IIFSR as a coordinators of
the programme.

Dr Poonam Kashyap Coordinated Trainer’s
Training Programme on Natural and Organic
Farming on 2 and 3 March, 2022 at ICAR-
[IFSR

April, 2022

Dr N. Ravisankar served as Member,
Committee constituted by Government of
India to evaluate the training and publicity
material on Natural Farming prepared by
MANAGE, Hyderabad (F.No. 9-35/2021-
Org.Fmg (FTS 106455) dated 12 April 2022.
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Dr. A.L. Meena delivered an invited lecture
on “Technical Agricultural solutions for
Sustainable Agriculture” organized by
KIET Group of Institutions, Delhi-NCR,
Ghaziabad under Unnat Bharat Abhiyan on
30 April, 2022.

May, 2022

Dr N. Ravisankar served as Member,
Assessment committee for promotion under
CAS of ARS Scientists of ICAR-Central
Tobacco Research Institute, Rajahmundry
(F.No. Pers.7-30/2014-AU dated 9 March
2022 (Attended the CAS meeting on 17 May
2022)

Dr N. Ravisankar served as Observer
for Administrative Officer and Finance
Officer Examination-2021
conducted by Agricultural

and Accounts
Scientists
Recruitment Board, New Delhi on 10 May
2022.

Dr N. Ravisankar served as Member
Sub-Thematic
Diversification of Crops constituted by the

Secretary, Group-I on
Government of India on Crop diversification
and achieving self-sufficiency in Oilseeds
and Pulses (1-3/2021-CU-II dated 9 May

2022).

June, 2022

Dr. A.L. Meena attended the stakeholders
meeting of Micronutrient Action Policy
Support“Aweb-tool to estimatemicronutrient
deficiencies and explore pathways to
improve nutrition” jointly organized by The
University of Nottingham, LUANAR and

Birtish Geological Survey on 14 June, 2022.

ICAR-Indian Institute of Farming Systems Research
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Dr. M. Shamim involved in preparation and
submission of a policy paper “Enhancing
production, profitability and nutritional
security through Integrated Farming Systems
and Natural Farming in Uttar Pradesh”
presented before APC, Govt of Uttar Pradesh,

18™ June, 2022.

July, 2022

Dr. M. Shamim involved in preparation and
submission of reply to question on “Inputs
to be provided for the Rajya Sabha Question
D.No. U212 regarding "Support for weaker
communities in Karnataka"- answered on
21.07.2022”.

Dr N. Ravisankar served as Member,
Advisory Committee for promotion of
Natural Farming constituted by Government
of India (F.No. 9-29/2022-Org.Fmg (FTS
114126) dated 3 August 2022.

August, 2022

Dr. Raghuveer Singh and Dr. Raghavendra
KIJ received an Appreciation certificate by
Director, ITFSR for outstanding contributions
in research, extension and institute building
in various capacities on 15 August, 2022

Dr. Poonam Kashyap evaluated MSc thesis
and conducted Viva Voice of Mr Imran
Ali for thesis entitled ““ Studies on canopy
Management on yield and quality in Pear
(Pyrus communis L) under Western U.P.
Condition from dept. of Fruit Science
SVPUAT, Modipuram on August 2, 2022.

Dr. Poonam Kashyap organised 3 days
celebration programme under the aegis of




Azadi ka Amrit Mahotsav on the occasion of
75th Independence day during 13-15 August
22 in and oof the campus as the member of
the committee.

September, 2022

Dr. A.L. Meena delivered an invited lecture
on “Soil Health and Agriculture: National
and International Scenario” in two days
workshop on "Soil Conservation, Drought,
Floods and Sustainable Agriculture in the
Indo-Gangetic Plains" jointly organized
by Indian Institute of Technology, Patna
and Bhartiya Kisan Sangh during 22-23
September 2022.

Dr. Raghuveer Singh and Dr. Raghavendra
KJ was nominated to Coordinate the team
of Doordarshan Kisan (Delhi) to cover the
institute under the Shrestha sansthaan series
telecast on 25" September, 2022.

Dr.A.L. Meenadelivered an invited lecture on
“Soil Enzyme Assay” in five days of training
on “Soil testing lab-an innovative business”
19-23 September 2022 by the
Department of Soil Science and Agriculture

during

Chemistry, College of Agriculture, Junagadh
Agricultural University.

Dr Nisha Verma acted as member, hall
arrangement committee for coordination
and arrangement for the visit of Hon’ble
Secretary (DARE) and DG (ICAR) during
9-10 September 2022.

October, 2022

Dr. A.L. Meena, Dr. Poonam Kashyap, Dr.
Nisha Verma and Dr. P.C. Jat participated in
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"All India Farmer’s Fair and Agro-Industrial
Exhibition” at Sardar Vallabhbhai Patel
University of Agriculture and Technology,
Modipuram during 18-20 October, 2022 and
secure second best stall award among the
ICAR Institutes.

Others

Dr N. Ravisankar served during the year, as
Member of Institute Management Committee
(IMC) for

e [CAR-NRC on Orchids, Gangtok

e ICAR-Research Complex for Eastern
Region, Patna,

e [CAR-Central Arid Zone
Institute, Jodhpur,

Research

o ICAR-Central Soil Salinity Research
Institute, Karnal.

e JCAR-National Rice Research Institute,
Cuttack

Dr N. Ravisankar served as Member of the
Individual Technical Expert Group (ITEG)
of the Department of Biotechnology for
the thematic area “Scientific research on
prime products from indigenous cows for
agricultural applications”

Dr. A K. Prusty invited as an expert member
for UPPSC selection.

Dr. Raghuveer Singh nominated to
Coordinating  Frontline Demonstrations
(FLDs) in cropping systems involving

Oilseeds (2020-21). Total 30 FLDs on
oilseeds conducted covering Dausa
(Rajasthan), Vizianagaram (AP) OFR centre.
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Dr. Lalit Kumar Acted as Member Secretary
of RAC for the year 2020-21 and 2021-2022.

Dr Peyush Punia served during the year, as
Member of Institute Management Committee
(IMC) for ICAR-NBFGR, Lucknow.

Dr Poonam Kashyap evaluated Ph. D. Thesis
on Physiological and anatomical alterations
in wilting of guava (Psidium guajava) trees
and its amelioration using ethylene inhibitor
submitted by Dept of Fruit Science PAU
Ludhiana No ACAD T-1/AU-2022/Exam 11
(1)/code No 1550-D/15118 on 10 Nov, 2022.

Dr. Poonam Kashyap coordinated the visit of
Dr S. K. Choudhary, DDG (NRM) along with
Deputy Secretary NRM on 30 Nov, 2022 as

HIPITT
ICAR

the chairman Hall Mangement committee.

Dr Nisha Verma reviewed a research paper
entitled "Carbon footprints of rice-wheat
cultivation across farm size -categories:
Evidence from Punjab in India” for Journal
of Cereal Research.

Dr Nisha Verma acted as Member, Global
Forum on Food Security and Nutrition, FAO,
United Nations.

Dr Nisha Verma acted as Co-Editor, for the
Hindi Magazine Pragatisheel Kheti. ISSN
No: 2583-2204.

Dr Nisha Verma acted as reviewer for the
Journal of Cereal Research.

ICAR-Indian Institute of Farming Systems Research 191




gt S e | FTE @ W At W, e 1NEA et
1 e ] S o i A o e v o AT 8 BT
0w o & i B a9 09 e fen o g 8
A B - An BEm ) AR & dee B S0 0 Aeehn
e & ol ol o wene ol e alill o greai e aual fem
¥l |

aeiile oisfien & St iy R e o Em gEt w0 )

;;-ﬁnmﬂmﬁunﬁﬁmw T

: T T T ST @ R L O e e

i A B oy o HEA B, O aeg ) e o 2e A, dhe
i, 31 e o, 3, sd R mmwuﬁm:m

192

Annual Report 2022

ardges : st g ot
I T S
) e ﬂq'm#r

| T
mﬁ'larmﬁuww
| vt & A A
& e g pus il
! | =dem @ 3w fom
- i ) TR T g e
mﬁmﬁ&wmmwmtmmlmmm
A anne 0 weoe & Frives 3. amme i oo S Bew) ol g
P e g il il Y & St or a3 30 Rl
i @ P 21, s e van 3 o s o wiem & G nghhe o
Mm@ @ @ o 269 e o &0 1 difve o aple B o age
& i T il o e ST A e e 20 8 & e @ wEn- e
&5 & Fe wfi A wii dien e o T & g aiefa e e
A o B v e i T T O e O R ¥, R0 e o
7o R sl o St e 2 o s o e Bt e, s
3 e & v ) @ e v & Bl o sl & a9 - w0 R
T |, i A diee 7 e gubr i f gl alledilan e & B0 e
ey B | g e @ un 4 U v o iR v geee ol
fesms 20, o S A WL Firted s i P enfl 17t oD s
3 3t et o o0 e o Y el o e e il o g
4 i 1 T T i O S L e A fm) A m
e T 31, e e, §if TaE, 31, s e, 71, T TR v, 3. T

2 T, W, gl = s o, v R i e T

ICAR-Indian Institute of Farming Systems Research




Annual Report 2022

mﬁmmm#ﬁ?ﬁ . U

Mnmﬁffﬁ’
T, R bR
e T By, fe
) e s e, g
o firt & wen B =
e iy g v

I AR W

ke dmmind
T R AR T e e
i frEaaEey oo w0 b feod & o
s m ek v o g S @ e
o= v gl v i e i
e TR REw o dagmb

o R e s
v i i akem
T 1 R 10 T
& w0 o 3w b

n sl i
R MR d e
sahmkintds

HIPITT
ICAR

wnr-ﬁmmmammiﬂma mﬂﬂmm

) & TR
i 0 P AT
il iy wM wii- AHilvH
ey WP O WA A
e LT RTCT e ]
Wt W U e
BTN e W R
i Fiilt 4s0 W sl Rl
4 forw ) wvles W T
S, Mesirief] @ e W
i ) o o
T T W R
WA ® W W e
W W A e
o g ) e o b
e i el D R Wi
T o) o oh
T arrd Tnig e @ g
I g @ g P 1)
o URIECI TR R T
few % Pl W e
CoRE DT

me 't AR e ol e
qr'l'ﬂf-ﬂllilfﬂwﬂm
WA AT el W Al
wi i e T
& o on o fanpd W) W
wrdfEn T e e I!’r‘
W . T
Ty ey 1 A DR
dfaeh i om0 WS-
urheATE faiid o wieaibed
W T o N o R

wrafurf] Fadg falp, varh
Ferads e w4
W R T o e
i e T Pl
Wil W8 1w,
wha i i MW
T e Ty, Tase =y
afway ¥ W A

T el L e T

oW WA e BN
Fandin) A Ty Pl Tl

ol i Talw e 3
wewn G Sl o R Hm
W R I S ] T
W) e TS ey
Wi T W e el
T W el 6 e
wefa o v &
| TR P e (AL
e wrE falm Ty
W T S N
(un TR W R el

ICAR-Indian Institute of Farming Systems Research

AR TR AR
Famw Wy R e
Ve kL R RTTES
L TR T
141 W = M
i Frfwlwrs o e o
Pyl P VT o T
o e W T
R T W R
W e
A W

o o o P W)
LTI T e
s e @ s T
R i il & ool
W T S e vt
0 o )

TR R W TEN, R
Wt T W B Y
oM T o T O
'Hﬂ*'ﬂﬂfﬂlfﬂll
1 v & i O

i Tl % ey 0
oren o W R
0 Tl Wh v W
S e I, B
wEE B 0 o e d
e o a1 faw  Ea
LR R R O
W, TR W WS T
wperl R pren o o oy
A el W e
| W e
o T T
T Wl W s
T g T T A e
¥l W A W
W @ LU U]
wim & il el )

Wl febary 0 i

ol Ty Al W, A
191 WhW Ae Wy W
T e N W eoE
S [N R AT T




M - Annual Report 2022

HIP3FT
ICAR

DISTINGUISHED VISITORS

Visit of Hon. Secretary DARE and DG-ICAR,
Dr. Himanshu Pathak

Hon. Secretary, DARE and DG, ICAR Dr.
Himanshu Pathak visited ICAR-Indian Institute
of Farming Systems Research, Modipuram,
Meerut on 09-10 September, 2022. He interacted
with Scientists and other staff of ICAR-IIFSR
and discussed on key researchable issues in the
area of integrated farming systems and organic/
natural farming. He stressed upon in-depth
researchonrole ofvariousmicrobial communities
in regulating nutrient availability/mineralization

of crops. He has also suggested the scientist to

’]'-,L ]

Dr. Himanshu Pathak
Bevrvngy FORAL) ol 05 PCAR| G 9 sl Sy Sulte
Interaction with Scientists

be more focused on taking maximum scientific
observations from the existing experiments. He
also stressed his concern on developing higher
level of knowledge and understanding for in-
depth research to solve the problems. Traditional
knowledge should also be focused along with new
research initiatives. Increasing the resource use
efficiency; new ideas of research; searching for
new outputs and products to solve the problems,
Inter-institutional collaborative research, one-
scientist-one product etc. were some of the main

talking points during the interaction meeting.

Visit of Hon. Secretary DARE and DG-ICAR, Dr. Himanshu Pathak at ICAR-IIFSR,
Modipuram, Meerut during 09-10 September, 2022
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Hon. Secretary DARE and DG-ICAR, Dr. Himanshu Pathak field visit at ICAR-IIFSR,

Modipuram

Visit of Hon. Secretary DARE and DG-ICAR, Dr. Himanshu Pathak visiting stall of FPO
developed products at ICAR-IIFSR, Modipuram

Deputy Director General (NRM), Dr. S.K.
Chaudhari visited institute

On November 30, 2022, Dr. S.K. Choudhary,
(DDG-NRM), visited the institute. During
his visit, he took part in the foundation stone-

laying ceremony and Bhoomi Pujan for a

new storehouse and barn at the institute. In
his address, he expressed appreciation for the
research work conducted by the institute's
scientists and emphasized on the new research
challenges presented by the evolving national

and international scenarios. The DDG also

ICAR-Indian Institute of Farming Systems Research
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stressed on the importance of diversification
in integrated farming systems and the need for
district-specific crop and farming systems that
useful to rainfed agricultural areas. He advised
the researchers to focus their efforts on finding
and

solutions encouraged

nature-friendly

them to get additional funds through national
and international research projects. Dr. A.
Velmurugan, the ADG of the Indian Council
of Agricultural Research in New Delhi, was a
special guest at the program and gave valuable

guidance to the scientists.

Dr. S.K. Choudhari, (DDG-NRM) laying the foundation stone of Farm Godown at ICAR-

IIFSR, Modipuram
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RESEARCH COORDINATION AND MANAGEMENT

34" Institute Research Committee Meeting

The 34" meeting of Institute Research Committee
(IRC) meeting of ICAR-IIFSR, Modipuram,
Meerut was held on 19,21,26,28 and 30"
March 2022 to review the progress of on-going
research projects, the follow up of action of 33™
IRC meeting and technical programmes of new
research proposals through video conferencing.
The meeting was chaired by Dr A. S. Panwar,
Director, ICAR-IIFSR. All the scientist attended
and participated in the meeting. Dr A. S. Panwar,
Director and Chairman, 34™ IRC welcomed all
the member scientists and suggested that the
current projects should aim towards achieving

:q“ o
‘ I -_1‘ ;'}‘i"& -_

better results keeping of the constraints
faced by farmers and find solutions under the
prevailing conditions under COVID 19 for
the benefit of farmers. All the Division Heads
made the presentation of the achievements of
their projects being undertaken in the division
followed by the Pls of the respective projects
division wise and presented the progress of
on-going research projects with the technical
programme and achievements for the work
undertaken under different institutional projects.
The major action points/ recommendations of
house were discussed and incorporated in the
ongoing projects.

S8

Research Advisory committee meeting

The second meeting of the 9™ Research
Advisory Committee of ICAR-Indian Institute
of Farming Systems Research, Modipuram,
Meerut, was held during 6%&7" June, 2022
at ICAR-IIFSR Modipuram, Meerut. In the

ICAR-Indian Institute of Farming Systems Research
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meeting Hon’ble RAC members, Head of
Divisions & all scientist of the institute were
present. Dr. A.S. Panwar, Director ICAR-IIFSR
delivered the welcome address and briefed the
Committee about the research programmes,

achievements and activities undertaken at the
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institute during the year 2021-2022. Hon'ble small and marginal farming community of the
Chairman RAC, Dr. S.S. Magar in his opening country. They gave their valuable suggestions
remarks applauded the efforts of scientists and for further improvement in Institute research.
highlighted the significance of ICAR-IIFSR for Two ex-officio members Shri Heera Singh and

its unique role in achieving food and nutritional Dr. Momraj Gujar also attended the meeting.

security, livelihood improvement as well as Hon'ble chairman and the RAC members
the income security of the farming community critically reviewed the experiments at Main
of the country. Other Hon'ble RAC members Farm and the Siwaya Farm and gave their
Dr. P.K. Mahapatra, Dr. A.K. Yadav, Dr. S.KK. valuable suggestions for further improvement
Dhyani and Dr. K.K. Vas also appreciated the of the experiments and overall visibility of the

achievements of the institute during last one year  farm area.

for developing several IFS models especially for

Chairman and members during deliberations with scientist and during field visit at ICAR-
IIFSR, Modipuram

RESEARCH PROJECTS
S.No. | Project Title Name Project PI & CO-PI‘s
Code
1 Development of protocol for value added | [XX14928 | Dr. Amit Nath
Products from organic sugarcane Dr. D. Kumar,

Dr.R.P. Mishra
2 Evaluation and identification of farm im- | IXX14951 | Dr. V.P. Chaudhary

plements under different farming systems Dr.NishaVerma,
Dr.Dushyant Mishra,
Dr. L.R. Meena
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Exploratory study on establishment of
ornamental and biofloc fisheries modules
for farm livelihood and improvement

IXX17339

Dr. Peyush Punia
Dr. A K. Pursty
Dr Sunil kumar

Dr Jairam Chaudhary
Sustainable  livelthood  generation | IXX18655 | Dr. S Malik
through IFS involving uneconomic cattle Dr Raghuveer Singh

Dr L. K. Meena

Dr Lalit Kumar

Dr S.K. Dhoop Singh

Dr A.S. Sirohi

Dr H.L. Singh

(External members)
Development of fruit crop based inte- | [IXX19733 | Dr. P. P. Singh
grated farming system for western plain Dr. L. R. Meena
zone of U.P. Dr. S. Malik

Dr. Amit Nath

Mr. Raghavendra K J
Development of a regenerative Agro for- | IXX16524 | Dr.Nirmal
estry based IFS Model for Sustainable Dr. Sunil Kumar
production and livelihood. Dr. D. Dutta

Dr. Raghvendra KJ

Dr. Kamlesh Soni
Study on energy dynamic pattern and | OXX6260 | Dr. V.P. Chaudhary
environmental impact of solar operat- Dr. D. K. Singh
ed deep borewell pump irrigation under
PMKSY-HKKP-GW projects and result-
ing socio-economic upliftment of small
and marginal farmers in Uttarakhand"
Status of organic agriculture in Jammu | [XX19584 | Dr. Sunil kumar
division of Western Himalayan regions Dr. A.L. Meena,

Dr. L.R. Meena,

Dr Nirmal
Development of sustainable IFS Model | IXX18250 | Dr. L.R. meena
for Western Plain Zone of Uttar Pradesh. Dr. S. Malik,

Dr. Amit Nath,

Dr. D. Kumar,

Dr. C. Bhanu,

Dr. Peyush Punia

Dr. A.L. Meena
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10 | Sustainable livelihood improvement of | OXX6006 | Dr. Lalit Kumar

SC farmers through integrated farming Dr. Peyush Punia
system approach Dr. Suresh Malik

Dr. Nisha Verma

Dr. Poonam Kashyap
Dr. P. C. Jat

Dr. Sunil Kumar

11 | On farm participatory Research in farm- | IXX18177 | Dr. A. L. Meena

ing systems perspective under sched- Dr. R.P Mishra
ule caste sub plan (SCSP) in laldhang Dr. D. dutta
ciuster under bahadrabad block district Dr. C Bhanu
haridwar (Uttarakhand) Dr. P.C. Ghasal

Dr. Jairam Chaudhary
12 | Effect of rice straw retention, incorpora- | [XX18176 | Dr. A.L. Meena

tion and residue decomposition on pro- Dr. L.R. Meena

ductivity, profifitability, soil health and Dr. N. Subhash

environment under RW System Dr. Lalit Kumar
Dr. P. C. Jat

Dr. Jairam Choudhary
13 | Development of an intelligent model for | IXX17340 |Dr. V. K. Chaudhary
predicting mango yields using Artificial Dr. P. P. Singh

neural networks
14 | Adaption and mitigation potential | [XX18168 | Dr. N. Subash

through cropping systems/IFS Model Dr. D. Dutta
(NICRA) Dr. P. C. Ghasal

15 |Evaluation of different cropping se-|IXX18251 |Dr. A.L.Meena
quences for crop intensification Under Dr. L.R. Meena
CA practices (Consortium Research plat- Dr. P.C. Jat
form on conservation Agriculture) CRP Dr. Sunil Kumar
On CA Dr. Jairam Chaudhary

16 | Crop improvement for organic produc- | IXX18385 | Dr. Devendra Kumar
tion system Dr. L.R. Meena,

Dr. Raghvendra KJ

Dr. K.H. Singh (DRMR
Bharatpur)
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17 | Nutrient Management in different crop- | [IXX14937 | Dr. P.C. Ghasal
ping systems under organic production Dr. D. Dutta,
systems Dr.C. bhanu
Dr. Amit Kumar
Dr. Jairam Chaudhary
18 Development of pest and disease man- | IXX14913 | Dr. Chandra Bhanu
agement package for organic farming Dr.Jairam Chaudhary,
system Dr. A.L. Meena
19 | Development and validation of microbial | IXX18175 | Dr. Jairam Chaudhary,
consortia for crop residue recycling un- Dr. D. Dutta
der organic farming system
20 | Testing of different products of BTN in Dr. P.C. Ghasal
cabbage at ICAR-IIFSR Modipuram Dr. Chandra Bhanu
Dr. Raghuveer singh
Dr. R.P. Mishra
Dr. A.S. Panwar
21 | Evaluation of Poly 4 application on pro- | OXX6806 | Dr. R. P. Mishra
ductivity, quality and soil sustainabili- Dr. D. Dutta
ty of basmati rice-potato under organic Dr. P.C. Ghasal
farming system Dr. N. Navisankar
22 | All India- Network Programme on Or- | 0XX02390 | Dr. R. P. Mishra
ganic Farming, Modipuram Centre Dr. D. Dutta
Dr. PC Ghasal
Dr. Jairam Chaudhary
23 | Developing Precision nutrient manage- | OXX6807 | Dr. R. P. Mishra
ment protocols for rice-wheat and rice-
maize systems in Indo-Gangetic plains
(NASF)
24 | Impact assessmenat of certified Farm Dr. Chandra Bhanu
Advisors (CFA) Interventions on Organ- Dr. P.C. Ghasal
ic and Natural Farming Dr. N. Navisankar
Dr. Raghvendra KJ
25 | Refinement of vegetable Based Farming | IXX14065 | Dr. Poonam kashyap
System Models for Food and Nutritional Dr. A.K. Prusty,
Security Dr. Sunil Kumar,
Dr.Jairam Chaudhary,
Dr. D. Dutta
Dr. Lalit Kumar
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26 | Characterization of existing farming sys- | [XX14203 | Dr. Nisha Verma

tems in Uttarakhand. Dr. V.P. Chaudhary,
Dr.Vipin Kumar Chaudhary,
Dr. Amit Nath.

27 | On- farm evaluation of farming system | [IXX14064 | Dr. P.C. Jat
modules for profitability and livelihood Dr. P. Kashyap,
improvement of different farmers cat- Dr.Peyush Punia,
egories of western plain zone of Uttar Dr. Sunil Kumar
Pradesh and Uttrakhand.

29 | Cluster based on farm participatory re- | OXX04208 | Dr. Nisha Verma
search in farming systems perspective Dr. V.P. Chaudhary
under tribal sub plan in Uttrakhand (TSP) Dr. S. Malik

Dr. Amit Nath

Dr Chandra Bhanu

Dr Alka Verma (Pant Nagar)
Dr Dinesh Kumar

( Pant Nagar)

30 | Ensuring food and Nutritional Securi- | IXX19734 |Dr. A. S. Panwar
ty through Untegrated Farming System Dr. P. C. Jat
in western Plain Zone of Uttar Pradesh Dr. D. Kumar
(Farmer First) (Phase-I) upto March 2022 Dr. A K Prusty

Dr. Poonam Kashayp
Dr. M. Shamim

Dr. Nisha Verma

Dr. Sunil Kumar
Phase- II (Since April 2023)
Dr. P. C. Jat

Dr. Poonam Kashayp
Dr. A K Prusty

Dr. M. Shamim

Dr. Nisha Verma

Dr Sunil Kumar

Dr. Raghuveer Singh
Dr. Raghevndra KJ

31 | Dispatch of seed for conducting Faba | IXX18678 |Dr. P. C. Jat
been Advance varietal trials —I1 Dr. Raghuveer singh

Dr. A. L. Meena
32 | All India Coordinated Research Project- | IXX18677 | Dr. P. C. Jat

IFS On Farm Research, OFR Modipur-
am Centre

Dr. M. A. Ansari
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33 | Development of IOFS model for differ- | IXX13033 | Dr N. Ravisankar
ent regions of India Dr. M.A. Ansari,
Dr. P.C. Jat,
Dr. Suresh Malik,
Dr. Poonam Kashyap,
Dr. Lalit kumar,
Dr. Chandra Bhanu
CCPI from AINP-OF centres
34 | Identification of climate resilient produc- | IXX13036 | Dr. M. Shamim
tion system for different ecology CC-PI from AINP-OF centres
35 | Influence of pesticide application in IFS | OXX5170 | Dr. A. K. Prusty
model on fisheries modules and measure- Dr. Peyush Punia,
ment of GHG emission from aquaculture Dr. Debashis Dutta
ponds CC-PIs from AICRP-IFS-on-
station centres
36 | Updating of cropping system atlas of | IXX16181 | Dr. Raghuveer Singh
India and preparation of futuristic crop Dr. N. Subash,
plan for 2030,2040 and 2050 Dr. N. Ravisankar,
Dr V. Ramamurthy
(NBSSLUP),
Dr. C.A. Rama Rao
Dr. B.M.K. Raju (CRIDA)
37 | Improvement of Existing Farming Sys- | IXX16182 | Dr. Raghuveer Singh
tems of Under-Privileged Households Dr. M. Shamim,
through SCSP component Dr.. A.K. Prusty,
Dr. N. Ravisankar,
Dr M. A. Ansari
Dr. Raghavendra KJ
38 | Assessing the role and contribution of | IXX15140 | Dr. M. Shamim
integrated farming system for addressing Dr. N. Ravisankar
one health at household and landscape Dr. M. A. Ansari
level Dr. A. K. Prusty
Dr PeyushPunia
39 | Estimation and valuation of ecosystem | [XX17318 | Dr. M. A. Ansari
services from organic and natural farm- Dr. N. Ravisankar,
ing systems in different Agro-ecology Dr. M. Shamim
(Institute-AICRP -IFS linked) Dr. Jairam Chaudhury,
Dr. Raghavendra KJ
CC-PI from AINP-OF centres
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40 | Scaling and impact assessment of inte- | [XX18170 | Dr. Raghavendra KJ
grated farming system for livelihood of Dr. A.K. Prusty,
farmers Dr. M. A. Ansari,

Dr. Nirmal

Dr. Peyush Punia
CC-PI:

Dr. Rajendran,

Dr Jacob John

Dr Alibaba (AICRP-IFS)
41 | All India Network Programme on Organ- | [XX06458 | Dr. N. Ravisankar

ic Farming Dr. M. Shamim,

Dr. Raghuveer Singh,
Dr. M. A. Ansari

Dr. Raghavendra, KJ
42 | AICRP on Integrated Farming Systems |IXX18172 |Dr. A.K. Prusty

a. On-Station Dr. M. Shamim,

Dr. Debashis Dutta,
Dr. N. Ravisankar

Dr. Raghuveer Singh
43 | b. On-Farm [XX19503 | Dr. Raghuveer Singh
Dr. N. Ravisankar,
Dr. M. A. Ansari,

Dr Raghavendra KJ
Dr Sunil Kumar

44 | Sustainable Resource Management for | OXX04146 | Dr. N. Ravisankar Dr. P.C.

Climate Smart Integrated Farming Sys- Ghasal,
tems (AICRP-IFS, On-station, Modipu- Dr. Debashis Dutta,
ramcentre) Dr. Suresh Malik,
Dr. Amit Nath,
Dr. A K. Prusty,
Dr. Poonam Kashyap
Dr M. Shamim
45 | The Economics of Ecosystems and biodi- | OXX5580 | Dr. M.A. Ansari
versity (TEEB) for agriculture and food Dr. N. Ravisankar
initiative in Uttar Pradesh, India Dr. M. Shamim,
Dr. A K. Prusty,

Dr. Raghuveer Singh,
Dr. Raghavndra, KJ
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46

Co-Creating Sustainable Agri-Water Use
in the Hindon sub-basin-A Multi Scale
Participatory approach

0XX6003

Dr. A.K. Prusty

Dr N. Ravisankar

Dr. M. Shamim,

Dr. Raghavendra, KJ
Dr. M.A. Ansari,

Dr. Raghuveer Singh,
Dr. Poonam Kashyap

47

Preparation of Detailed Project Report
(DPR) for 4Nos of Model Agro-Tourism
Farm(Consultancy)

O0XX6004

Dr. A.K. Prusty

Dr. N. Ravisankar,
Dr. Raghavendra, KJ,
Dr. M. A. Ansari,

Dr. Raghuveer Singh,
Dr. M. Shamim,

Dr. A.S. Panwar

48

Agridrone demonstration

0XX6005

Dr A.K. Prusty

Dr. N. Ravisankar
Dr. M. Shamim,

Dr. Raghuveer Singh,
Dr. Poonam Kashyap,
Dr. Raghavendra, KJ

49

Pilot Project on Crop diversification

OXX5582

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

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

Dr. A. K. Prusty

Dr. Poonam Kashyap,
Dr. Nisha Verma

50

Consortium for Scaling up Climate Smart
Agriculture in South Asia (C-SUCSeS)

0XX6002

Dr. M. A. Ansari

Dr M. Shamim

CC-PI from GBPUAT,
nagar

Pant-

51

Agri Business Incubation Centre (ICAR-
NAIF funded) at ICAR-IIFSR, Modipu-
ram

0XX18169

Dr. Amit Nath
Dr. R.P. Mishra
Dr. D. Dutta

Dr. Sunil Kumar

52

Weather based on-farm technological in-
terventions in farming systems perspec-
tive for improving livelihood of farm
households

IXX13035

Dr. M Shamim
Dr. Poonam Kashyap
Dr. Sunil Kumar
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PERSONNEL
Scientific Staff

S.No. | Name of the employees Designation
1 Dr. Sunil Kumar Director (wef. 01.02.2023)
2 Dr. A.S. Panwar Director (upto 31.01.2023)
3 Dr. Peyush Punia Principal Scientist
4 Dr. Laxman Ram Meena Principal Scientist
5 Dr. N. Ravisankar Principal Scientist
6 Dr. Rajendra Prasad Mishra Principal Scientist
7 Dr. Amit Nath Principal Scientist
8 Dr. Chandra Bhunu Principal Scientist
9 Dr. Debashis Dutta Principal Scientist
10 | Dr. Devendra Kumar Principal Scientist
11 Dr. Lalit Kumar Principal Scientist
12 | Dr. N. Subash Principal Scientist
13 | Dr. Phool Chand Jat Principal Scientist
14 | Dr. Pushpendra Pratap Singh Principal Scientist
15 | Dr. Suresh Malik Principal Scientist
16 | Dr. V. P. Chaudhary Principal Scientist
17 | Dr. Poonam Kashyap Sr. Scientist
18 | Dr. Ashisa Kumar Prusty Sr. Scientist
19 | Dr. Mohammad Shamim Sr. Scientist
20 | Dr. Meraj Alam Ansari Sr. Scientist
21 | Dr. Sunil Kumar Sr. Scientist
22 | Dr. Prakash Chand Ghasal Scientist
23 | Mr. Raghavendra KJ Scientist
24 | Dr. Raghuveer Singh Scientist

206 ICAR-Indian Institute of Farming Systems Research




Annual Report 2022

25 | Dr. Vipin Kumar Choudhary Scientist
26 | Dr. Amrit Lal Meena Scientist
27 | Dr. Jairam Choudhary Scientist
28 | Dr. Kamlesh Kumar Scientist
29 | Dr. Nisha Verma Scientist
30 | Dr. Nirmal Scientist
Technical Staff
S.No. |Name of the employees Designation
31 Sh. Rash Behari Tewari Chief Technical Officer
32 Sh. Dhanjay Tripathi Chief Technical Officer
33 Dr. Om Kumar Tomar Chief Technical Officer
34 Dr. Yogendra Singh Chief Technical Officer
35 Dr. Vipin Kumar Chief Technical Officer
36 Dr. S.P. Singh Chief Technical Officer
37 Sh. Krishan Kumar ACTO
38 Sh. Satish Kumar Duhoon, STO
39 Smt. Deepsikhha STO
40 Sh. Uma Shankar Driver(T-5)
41 Sh. Ashok Kumar Driver (T-5)
42 Smt. Anju Verma STA
43 Sh. Raj Kumar Meena, Driver (T 2-3)

Administrative Staff

S. No | Name of the employees Designation
44 Sh. Ashok Kumar Sharma SAO
45 Sh. D.S. Verma F&AO
46 Sh. Surya Kant PS
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47 Sh. Rai Bahadur PS
48 Smt. JaiLata Sharma PA
49 Smt. Alka Jain AAO
50 Sh. S.K. Gupta AAO
51 Smt. Sheela Devi Assistant
52 Sh. S.K. Bansal PA.
53 Sh. Rajesh Kumar Stenographer
54 Sh. Ravi Kant Sharma Assistant
55 Sh. Prem Singh Assistant
56 Sh. Rajendra Kumar UuDC
57 Sh. Parmandand UDC
58 Sh. Prasant Panwar UDC
59 Sh. Prem Kumar LDC
60 Sh. Rakesh Kumar LDC
Skilled Supporting Staff
S. No |Name of the employees Designation
61 Sh. Ashok Kumar SSS
62 Sh. Vijay Shankar Pandey SSS
63 Sh. Kamal Singh SSS
64 Sh. Naresh Kumar Chauhan SSS
65 Sh. Narender Pal Singh SSS
66 Sh. Ram Gopal SSS
67 Sh. Rakesh Kumar SSS
68 Sh. Yogendra Kumar Tyagi SSS
69 Sh. Sunil Kumar Sharma, SSS
70 Sh. Devendra Kumar SSS
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71 Sh. Subodh Kumar Tyagi SSS
72 Sh. Subhash Chand Sharma SSS
73 Sh. Brijash Sharma SSS
74 Sh. Kripa Shankar Tewari SSS
75 Sh. Anand Singh SSS
76 Sh. Harsh Nath Singh SSS
77 Sh. Prem Shankar SSS
78 Sh. Mahaveer Singh SSS
79 Sh. Ayodhya Prasad Dubey SSS
80 Sh. Kirpa Shankar Pandey SSS
81 Sh. Siddh Kumar Yadav SSS
82 Sh. Sada Ram SSS
83 Sh. Gagendra Singh SSS
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INSTITUE MANAGEMENT AND RESEARCH ADVISORY COMMITTEES

New Joining

S. No Name Designation szte. of From Transfer/Joining
Joining
. |Sh-Ashok Kumar SAO 25.04.2022 |IISR, Lucknow | Transfer
Sharma
2. | Smt. Deepshika CTO 25.09.2022 -- New Joining
Promotions
S. No Name Designation Date ?f Pay band Level
promotion
| |PrAshishRumar 1 o o iontist [07.01.2020  |PB-4 (Revised Pay level-13A)

Prusty

2. | Dr. Poonam Kashyap | Sr. Scientist |07.01.2020 PB-4 (Revised Pay level-13A)

3. | Dr. M Shamim Sr. Scientist |23.06.2021 PB-4 (Revised Pay level-13A)

PB-3 (Revised Pay level-12) and
re- designated as Senior Scientist.

4. | Dr. Sunil Kumar Scientist 06.11.2020

5. | Dr. P C Ghasal Scientist 01.07.2019 PB-3 (Revised Pay level-11)

6. ]C))lrl.ojlilcilila;fy Scientist 05.01.2021 PB-3 (Revised Pay level-11)

7. |Dr. AL Meena Scientist 19.01.2019 PB-3 (Revised Pay level-11)

8. |Dr. Amit Kumar Scientist 01.01.2020 PB-3 (Revised Pay level-11)
Retirement

1 |Dr. D K Singh Principal Scientist 18.11.2022 VRS

2 |Sh. D K Panday Chief technical Officer 31.01.2022 Retirement

INSTITUE MANAGEMENT COMMITTEE (2022)

1 | Dr. A. S.Panwar Director, ICAR-IIFSR, Modipuram Chairman
2 | Director (Agriculture) | Government of Uttar Pradesh, Lucknow Member
3 | Director (Agriculture) | Government of Uttarakhand, Dehradun Member
4 | Director (Research) SVPUAT, Modipuram, Meerut Member
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5 | St 12 Sk 4-Deep Nagar, Manas Nagar, Mohali Road, Member
Mathura
. . Brilliant Scholar Public School in front of Katai
6 | Dr. Momraj Gurjar WAL e e, Avraho Member
7 | Dr. N Ravisankar Principal Scientist, [CAR-IIFSR, Modipuram Member
8 | Dr. AK. Handa Principal Scientist, ICAR-CAFRI, Jhansi Member
9 El;ulliamesh Kumar Principal Scientist, [CAR-CAZRI, Jodhpur Member
19 || 0o Reende Eesde Head, ICAR-NBSSLUP, Regional Center, Member
Bengaluru
11 |Dr. S. Bhaskar ADG (AAFCC), ICAR-New Delhi Member
Finance and Accounts | ICAR-Central Soil Salanity Research Institute,
12 Member
Officer Karnal
13 | Shri Ashok Kumar Semqr Adminstrative Officer, ICAR-IIFSR, Member
Modipuram Secretary
RESEARCH ADVISORY COMMITTEE (2022)
1 |DrS.S.Magar Former Vice Chancellor, BSKKYV, Dhapoli, Ma- Chairman
harastra
2 | Dr. P. K. Mahapatra Ex-Dean, PUA&T, Bhubneshwar Member
Ex-Director, Nation Center on Organic Farming,
3 | Dr. A. K. Yadav CGO Complex-II, Kamla Nehru Nagar, Ghazia- | Member
bad
4 | Dr SPS. Alhawat EX-Dlrecto?, ICAR-CIARI, Port Blair and ICAR- Member
IVRI, Bareilly
5 | Dr. S. K. Dhyani Ex-Director, ICAR-CAFRI, Jhansi Member
6 |DrS. Bhaskar ADG (AAFCC), ICAR, Krishi Anusandhan Ba- Member
hawan-II, New Delhi
7 | Dr. A. S. Panwar Diretcor, ICAR-IIFSR, Modipuram Member
9 | St 18iesm Sogh 4-Deep Nagar, Manas Nagar, Mohali Road, Member
Mathura
. Brilliant Scholar Public School in front of Katai
9 | Dr. Momrak Gurjar RFIL Effner Rl Ammelin Member
29
Dr. Lalit Kumar Principal Scientist, ICAR-IIFSR, Modipuram lg/iimber .
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