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PREFACE

Integrated farming systemsresearch is considered to be an effective tool to answer many
guestions being raised today in agriculture, viz., food and nutritional security, profitability,
production sustainability, resource use efficiency, employability and climate change; with special
reference to small and marginal farmers, that currently constitute about 86 percent of the
country’stotal landholdings. Scientifically designed integrated farming systems play significant
rolein providing sustainablelivelihood to marginal and small householdsastheexisting naturally
systemsdo not provide sufficient round the year production and income to meet the requirement
of relatively larger family size of these households. Existing farming systems productivity and
profitability ishampered by increased market dependency and declining factor productivity.

Institute has undertaken various research activities under institute programmes, AICRP and NPOF network
with an aimtoimprovethe productivity of existing systemsand profitability. In thisendeavour, established 38 region
specific on station integrated farming systems modelsin all agro-climatic regionsfor research, extension, education
and business (bankable projects) besides 63 farming systems have been refined with the participation of farmers.
These models have potential to produce more (27.11 t/haonrice equivalent basis), generate 58 % additional income,
net income of > 10,000 rupees/month for 6-7 months in a year, generate additional employment of 20 man days/
month for 9-10 months. For livelihood security of tribal farmers, on-farm participatory research in tribal farming
systems through cluster approach was undertaken in 14 locations covering 14 states. Organic production packages
for 51 cropping systems suitable for 12 states were devel oped. More than 186 FL Ds on oilseedsin farming systems
perspective was conducted. Eighteen | ntegrated Farming System (IFS) model s devel oped through on-station research
have been included in the state level packages for up-scaling.

Farmer FIRST programmewas undertaken in 3 villages during the year besides adopting 50 villages under Mera
Gaon Mera Gaurav for penetrating the modern and suitable technol ogies to the farms for higher productivity with
least uncertainties in Western Plain zone of Uttar Pradesh. Development of climate resilient farming systems
programme under National Mission for Sustainable Agriculture (NM SA) isbeing undertakenin 3 adopted villagesin
Varanasi district in eastern Uttar Pradesh. Apart from these, quantitative analytical tools and models are applied in
farming systems analysisfor target-oriented productivity and profitability and science based evidencing of farming
systems. The research activities and programmes of the institute, AICRP and network works with the aim to double
thereal farm income through farming systems approach by 2022. Capacity building of scientists have been made by
deputing them to national (10 no’s) and international training (06 no’'s). The Institute organized a two summer
schooals, five trainings, one group meeting and several kisan gosthies and field days on different aspects of farming
systems management.

Secretary, DARE and DG, ICAR Dr. Trilochan Mohapatra visited ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut and stressed upon ground level implementation of ‘ Swachhta Abhiyan’ in ICAR
office premises; adaptation of validated integrated farming system/ integrated organic system models by farmers
and their impact analysis; generation and documentation of scientific informations from research on integrated
farming systems besides focus upon disruptive technologies which can change the directions of agriculture and
alied sectorsin the country.

| express my gratitude to Dr.Trilochan Mohapatra, Secretary, DARE and Director General, ICAR, New Delhi
and Dr. K. Alagusundaram, Acting Deputy Director General (NRM), ICAR, New Delhi for their constant guidance,
encouragement and support. My appreciation is also dueto Dr. S. Bhaskar, ADG (AAFCC), ICAR, New Delhi and
to other staff members of NRM division for cooperation and support. The help of the PME Cell and Editorial

Committeein compiling and timely publication of thereport ishighly appreciated. %
WM

(A SPanwar)
Director
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EXECUTIVE SUMMARY

ICAR- Indian Ingtitute of Farming Systems Research, M odipuram, M eerut-250110,
Uttar Pradesh, India

1. Nameand addressof thelnstitute

2. Budget (2017-18)

a) Institute(z inLakhs)
Plan Non Plan
Provision Expenditure Govt. Allocation Total Exp. Out Exp. Out Total
Grant internal+ Allocation of of expenditure
additional (cal. 3+4) Govt. revenue (cal. 6+7)
amount Grant generation
provided by
Hars out of
Council shares
1 2 3 4 5 6 7 8
1864.00 1508.75 1864.00 (0] 1864.00 1508.75 00 1508.75

b) External sources(z inLakhs)

Source Budget Expenditure

Pension and other retirement benefits 27300 23824

Personal loan and advances 300 -

Externally funded projects 13148 24.77

Total 407.48 263.01
¢) Revenuegenerated (z inLakhs) during 2016-17

Source Amount

Farm Produce 36.96

Saleof fish, milk and livestock Included in Farm Produce

Licensefee/ water charges 315

Miscellaneous 1045

Interest on loan and advances 210

Interest on TDR 21.01

Others (Royalty and Inst. Charges) -

Total 73.67
Saff position (as on 31.03.2017)
Category Sanction Position Vacant
Scientific
Director (018 (018 Nil
Principal Scientist (074 (0¢] o4
Senior Scientist 12 10 ®
Scientist 19 16 03
Total 39 30 09
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Category Sanction Position Vacant
Technical Staff
Category-I11 (T-6, 7/8) @ - @
Category-I1 (T-3, T-4 & T-5) 18 17 ®
Category-Il (T-1& T-2) (0¢] 0¢} -
Total 3 20 o4
Administrative Saff
Sr. Administrative Officer 01 01 -
F&AO oL 0] -
AAO 0L - 0L
Assistant 07} 07} -
ubcC (024 (0% -
PS 07 02+01* -
PA (024 02 -
Jr. Steno Gr.11 oL 01+01* -
LDC (0¢] 3 -
Total 17 17 oL
Supporting Saff
Temporary StatusCasual Labourers 15 15 -
3.1 New appointmentg/joining
Sl. Name Designation Dateof Joining From Remarks
No.
1 Kamlesh Kumar Scientist 16/10/2017 NAARM New A ppointment
3.2 Selection/transfer/superannuation
Sl. Name Designation Date Selected to Remarks
No.
1 Dr. Anil Kumar Principal Scientist 16.06.2017 CSSRI Transfer
2 Dr. Sanjeev Kumar Scientist 16.06.2017 NDRI Transfer
3 Dr. SA. Kochiwad Scientist 16.06.2017 IVRI Transfer
4 Sh. Krishan Pal CTO 30.06.2017 Suppernnuation
5 Sh. Jatakant Assitant 1312.2017 ISR Transfer
6 Sh. K.V. Anand ACTO 31.07.2017 Suppernnuation
7 Sh. Ravikant ubDC 09.02.2018 Assistant Promotion
8 Sh. RajendraKumar LDC 09.02.2018 ubDC Promotion
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. Salient Research Achievements

Divergfication of existing cropping systemsamed
to raise multi-choice cropslike cereals, pul ses,
oilseed, cash crop sugarcane, green fodder and
also vegetablesfor sustaining productivity of the
system yielded higher level of productivity at
1160.26t/halyr and net return of Rs.216421/halyr

In fodder based cropping sequences results
revealed that among the different cropping
sequences, clitoria- mustard- moong bean was
found moreproductiveaswell asprofitableinterms
of wheat grain equivalent yield (211.26t/halyr)
closdly followed by rice- chickpea: okracropping
sequence (197.73t/halyr)Intercropping of
sugarcane with cowpea/okra/urd bean/moong
bean/loki in February (spring season) planted
sugarcane gave higher system productivity as
compared to other cropping sequence.

Five complementary systemswere eval uated for
higher productivity and profitability under flatbed
and raised bed land configuration. Maximumwhest
equivalent yield (38.70 t/ha) was recorded in
Sugarcane-ratoon-wheat cropping systemwhich
was lowest (14.21 t/ha.) in Maize+cowpea-
maize+benga gram-whest+methi-green gram.

Therewas significant differenceinyield levels
(REY) of intercropping modules (Cereal based,
vegetable based and fodder based). Vegetable
based i ntercropping modulewas most profitable
inal cropsandtheir cultivars.

On average, the saving of electricity energy for
irrigation providedin onecrop durationwasnoticed
1474, 1106,705, 301, 168 kWh/hain sugarcane
ratoon, sugarcane, barseem (fodder), wheat and
mustard, respectively, in underground pipelineas
compared to open channel method.

Projected vulnerability of farming systemsdepends
ontheextent of climate change and development
pathways (future crop pricesand farm structure).
About 31% of farms are vulnerable to climate
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change under both the Green Road (moderate
emissions) and the Grey Road (high emissions) in
Karna didtrict.

Globd Warming Potential (GWP) of riceproduction
can be reduced by 35.9 % by adopting direct
seeding with the application of neem coated urea
compared to puddled transplanted ricewith normal
ureaunder irrigated Situations. Itisalsofound that
CH,and N, O emissionreduced by 32.2and 21.2

%, respectively.

N,O emission can be reduced by 5.8 % by
adopting zero-tillagewith the application of neem
coated ureacompared to conventional tillageand
ordinary ureaunder irrigated Situation inwhest.

Exotic vegetabl e based farming system module
developed on-farm under farmer First project
provided higher returnsof Rs2,03,170from 0.4
hafor small farmersof Western Uttar Pradesh.

Multi-tier cropping system for profitability and
scaability inhorticultura cropsthrough Strawberry
— Capsicum- Ridge Gourd system proved
beneficial inproviding net returnsof Rs2,21,375
from0.24 ha

Raisng of seedlingsof fruitsand vegetablesinlow-
cost protected structuresfor off-season production
has been popul arised at farmer’sfieldsthrough
distribution of literatureand conducting theskilled
tranings

Package and practicesfor developing Agri- Horti,
Agri-Horti-Silvi and Agri-Horti-Silvi-Pastoral
Systems have been developed under adopted
Village Sathedi of Farmer First project.

Package and practices for developing banana
based farming systems have been standardised at
on-Farm under Farmer First Programme.

Pond-dyke system has been developed with
integration of vegetables on the dykethroughout
theyear for higher incomeand returns.
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Refinement of Horticulture based farming systems
mode of 1.5 haresultedin achieving netincome
worth 4,29,000/year.

Gender senstivefarming systemsinwesternplain
zone of Uttar Pradesh have been characterized.
FS,: Crop+Horticulture (Vegetables) + Dairy (1C
+ 1B) may betagged asgender sensitivefarming
systemwith respect to maximum number of female
headed househol ds contributi ng maximum work
involvement including maximumwork participation
index ondrudgery proneactivitiesfollowed by FS:
Crop+ Dairy (1C+1-2B).

Field crops+ dairy systemin Dharmapuri district
of Tamil Nadu recorded higher Sustainable
livelihood security index (0.38) and socia equity
index (0.28) than all other systems. However,
ecological security index wasbetter infield crops
+ dairy + goat + poultry system (0.38) while
economicefficiency index washigher infield crops
+dairy + goat + honeybee (0.55).

Developed the scientific package of practicesfor
organic production of cropsin cropping systems
perspectivefor 51 cropping systems suitablefor
12 states. Best performing varieties of 15 crops
for organicfarmingindifferent seasonsfor 12 sates
have also beenidentified.
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Durum wheat (2.7 t grain yield/ha), multicut
berseem (76.5t/ha) and oat (2.57 t/haseed yield)
aresuitablemodulesfor integrated organic farming
system in Western Plain zone of Uttar Pradesh.
Multi-cut berseem and oat grown during rabi in
0.05 haeach can supply greenfodder to 2 dairy
animadsfor 135 daysunder organicfarming system.
Spicesbased integrated organic farming system
developed for Kerdaprovides scopeto obtain net
incomeof Rs. 1.09 lakhg/acre.

Potassium buffering capacity of typic Ustochrept
soil can beimproved by long term application of
organic manureswith systematic management of
K compared to the integrated and inorganic
production systems.

Thedateof planting of sugarcanewasrecorded as
acrucial factor for management of pokah boeng
disease. Maximum disease incidence (64%) was
noticed in caseof May planted crop. Early or timely
planting sufferslessfromtheattack of the disease.
Lateplanting inthemonth of April and May after
harvest of wheat crop is a common system of
sugarcane planting intheregion and sound disease
management system isnecessary to harvest good
crop under thesesituations.
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INTRODUCTION

Indian Council of Agricultural Resear ch-Indian
Institute of Farming System Research- at a
glance

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

The Council isthe apex body for coordinating,
guiding and managing research and education in
agricultureincluding horticulture, fisheriesand animal
sciencesintheentirecountry. With 102 I CAR indtitutes
and 71 agriculturd universitiesspread acrossthecountry
thisisoneof thelargest nationd agriculturd systemsin
theworld. The devel oped technologiesat institutesand
universitiesarebeing trandferred, vaidated and refined
through morethan 692 KrishiVigyanKendras (KVKS)
of thecouncil.

Thel CAR hasplayed apioneering rolein ushering
Green Revolution and moderni zation of agriculturein
Indiathrough itsresearch, education and extension
activities. Developmentsinagriculturein Indiathrough
councilsresearch and technol ogy devel opment enabled
the country to increasethe production of food grains
by 5times, horticultural cropsby 9.5times, fishby 13
times, milk by 8.5 timesand eggs by 43 timessince
1951 to 2016, thus making a visible impact on the
national food and nutritional security. Thishasbeen
achieved despitethelimitationsof declineinwater table
as aso rainfall by >100 mm compared to 1950s,
increase in minimum temperature by 1.6 degrees
Celgus, macro and micro nutrient starved soilsandloss
of around 16 tonnes of soil/hathroughland erosion.
ICAR applied scienceto agriculturewhich usheredin
thegreenrevolution making Indiasdf-sufficient and self-
reliant.
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The council has also played a magjor role in
promoting excellencein higher educationinagriculture.
It is engaged in cutting edge areas of science and
technology development and its scientists are
internationally acknowledged in their fields. The
chdlengebeforel CAR isto ensurenutritiona security
to ever-growing population of the country with little
potential for increasein cultivableland area, ensuing
shortage of water and globa warming.

Mandateof I CAR-II1FSR

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

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

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

e Policy, cooperation and consultancy inAgricultura
Research, Education and Extension.

ICAR-Indian Institute of Farming Systems
Research, Modipuramisoneof theinstituteworking
under Indian Council of Agricultural Research. The
Project Directorate for Farming Systems Research
(PDFSR) wasgiventhe status of full-fledged ingtitute
w.e.f. 27" November, 2014 and renamed as“ I ndian
Institute of Farming SystemsResear ch” (IIFSR)
with 4 divisions (Integrated Farming Systems
Management, Cropping Systems & Resource
Management, OrganicAgriculture Systemsand Trandfer
of Technology, Refinement & Human Resource
Development) along with AICRPon IFSand NPOF
being anintegral part of theingtitute.

Brief History

The genesis of the Cropping Systems Research

Project may be traced back to the visit of Dr. A.B

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

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

e Toinvestigate therelative response of different
fertilizersin variousbroad soil groupsandtowork
out theoptimumfertilizer combinationsfor different
agro-climaticregions.

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

e Todemonstratetheroleof fertilizer use on crop
production beforethefarmers.

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

Nevertheless, even after green revolution,
agricultural research centered on only individua crops
inisolation. But for a sustainable development the
system gpproachisamust. Thisredization might have
given animpetusto start cropping systemsoriented
research and the project was upgraded into a
Directorateduring 7" fiveyear plan and wasestablished
asthe*Project Directoratefor Cropping Systems
Resear ch (PDCSR)’, which became functional in
March,1989 with its headquarters at Modipuram,
Meerut, U.P. Further, during 11 fiveyear plan PDCSR
has been re-designated as‘ Pr oj ect Dir ector atefor
Farming Systems Research (PDFSR)’ during
2009-2010. During 2014 (12" fiveyear plan) PDFSR
was upgraded to afull-fledged institute and renamed
as “I CAR-Indian Institute of Farming Systems
Research” besides AICRP on IFS (on 75 centres)
and NPOF (on 20 centers) asanintegrd part of indtitute
withthefollowing mandates:.

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

e To develop efficient, economically viable and
environmentally sustainableintegrated farming
sysemsmodd sfor different farming Stuations.

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

e To undertake human resource devel opment and
capacity buildinginintegrated farming systems.

e Toactasarepostory of information on all aspects
of farming systemsresearch and devel opment.

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

Some of themajor areasof research are:
¢ Integrated farming systems.

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

e Optimum varietal combinationsfor variouscrop
seguences.

e Optimum crop combinationsand planting geometry
for intercropping systems.

e Tillage requirements and crop establishment
practicesunder different cropping systems.

e Agricultura resourcecharacterization and condraint
analysisunder different agro-ecol ogical regions/
farming Stuations.

o Efficient sourcesof fertilizersfor different cropsand
soil types.

o Effectof longterm INM and chemical fertilizer use

on crop yields and soil fertility under different
farming/cropping systems.

e Optionsfor introducing legumesin cereal-cereal
cropping systems.

e Farmmechanization and crop res due managemen.
e Climatereslient agriculture.
e Organicand precisonfarming.

e On-farm evaluation and refinement of cropping
systemstechnologies.

e Cropping/ farming systems related database
managemen.

¢ Human Resource Devel opment related to Farming
Systems Research.

17

During the year ICAR-11FSR was operating
through following thr ee plan schemes:

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

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

AICRP onlIntegrated Farming Systems(IFS)

Under the aegis of AICRP on IFS, on-station
research at 25 main centreswith 12 sub centres and
on-farmresearch at 32 centres and 6 ICAR institute
based voluntary centerslocated in 15 agro climatic
regionsisbeing operating under the administrative
control of Director, ICAR-I1FSR.

Networ k Project on Organic Far ming (NPOF)

Research on Organic farming through Network
Project on Organic Farming (NPOF) at 20 centres
covering 10 agro-climaticregionsinvolving 11 SAU’s,
71CARInstitutesand 1 special heritageuniversity is
being carried out covering 16 states.

L ocation

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

During thereporting year the onset of southwest
monsoon wasrecorded on 27" June, whichwastimely
onset. Total annual precipitation of 730.3 mm was
received with unevendistribution. Thiswas2.2%lesser
than thenormal precipitation of 747.0 mm. Out of the
total annual precipitation, Southwest monsoon
contributed 83.8%. The mean maximum temperature
varied from 20.7°Cin January to 38.4°Cin May, while
the mean minimum temperaturevaried between 7.8°C
inJanuary to 25.3°Cin July and August. Theaverage
relative humidity and sunshine hourswere 72.7% and
6.5 hours/day, respectively. Therewere 37 rainy days

with rainfall more than 2.5 mm. The highest daily
maximum temperature recorded was 43.5°C on 21%
April and thelowest minimum temperaturewas 2.5°C
on 11"January. The summary of the monthly
meteorological dataare presentedin Table 1.

The weekly pan evaporation reached 69.5 mm
during the 19" standard meteorol ogica week (SMW)
and came down from 26" SMW onwards (Fig. 1 &
2). Highest maximum temperature of 40.3°C was
recorded during the 16" SMW and lowest minimum
temperature of 4.3°C was recorded during the 2
SMW.

Tablel. Thesummary of themonthly meteorological datarecorded at Agromet observatory

Month Temperature(°C) Avg. Sunshine Rainfall (mm)  Rainy days Pan
RH hours (nos.) evapor ation
(%) (hrg/day) (mm)
Max. Min. Observed
January 207 7.8 785 54 65.0 3 512
February 246 95 769 74 13 0 .7
March 292 135 68.1 88 190 3 1629
April 377 198 578 91 81 1 2510
May B4 28 570 74 174 2 264.7
June 36.7 244 686 69 609 7 2327
July 337 253 825 6.1 1183 7 1415
August R4 253 840 48 2025 8 1157
September 330 238 822 59 2306 5 1071
October 3325 181 722 76 00 0 A4
November 57 116 726 37 00 0 524
December 28 80 77 52 72 1 55.7
Annual Avg/Total 307 181 2.7 65 7303 37 1607.0
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The weekly pan evaporation reached 50.0 mm recorded during the 20" SMW and lowest minimum
during the 15" standard meteorol ogical week (SMW) temperature of 5.0°C was recorded during the 4"
and came down from 27" SMW onwards (Fig. 1 & SMW.

2). Highest maximum temperature of 40.9°C was

=@i=Max Temp (2C) ==—=Min Temp (2C) ==<=Rainfall (mm) ===Evap.(mm)
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Fig. 1. Weekly Pan Evaporation, Rainfall, Maximum and Minimum temper aturerecor ded during theyear 2017

== RH (%) wde=RH (%) =3é=ssh(hr/day)
100

ol T
80
70
60
50
40
30
20 4
10
0

SSH (hr/day)

RH-M and RH-E (%) and
Sunshine hours (hrs/day)

1 6 11 16 21 26 31 36 41 46 51

Standard Meteorological Weeks

Fig. 2. Weekly RH (morning), RH (evening) and sunshinehour srecor ded during theyear 2017
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RESEARCHACCOMPLISHMENTS

Integrated Farming Systems Management (IFSM)

Institute Funded Proj ects:

Project title : Development of Sustainable IFS
M odel for Western Plain Zoneof Uttar Pradesh

Crop component

Integrated farming system model of 1.5 haarea
under assured irrigation conditionshasbeen devel oped
at main research farm of the Institute. The model
comprised of crops/cropping systemson (1.04ha), fruit
plantation (0.22ha), dairy unit (threemilchanimals, 2
Murrah buffaloes + 1HF cow), fresh water fish
production (0.1ha), mushroom (100m?), poultry (10
birds), kitchen garden (20 m?), vermicompost unit
(0.001ha) and boundary plantation to cater the need
of 7members, Indianfamily. Diversfication of existing

==

cropping systemsinIFSmodel had produced sugarcane
equivalent yield 1160.3/halyr. Smilarly intercropping
in sugarcane has higher system productivity as
compared to other cropping systems. The net return
from crop component was Rs.216421/halyr (Table 2).
Total N, Pand K requirements of cropping system
tested were 285.3, 116.3 and 109.9 kg/ha, respectively
(Table 2). Recycling of farm by-producesasthe sources
of nutrients to meet out the total nutrients (NPK)
requirement washy 65.7% (Table3) andrest wassupplied
through chemical sources of nutrients. In this way,
recycling of farm by productsascrop residues, cowdung,
treeleavespent mushroom compost, vermicompost and
green manuring savetheexpenditureon chemica inputs
aswell asreduced the cost of production.

Crop

Animal

Sugarcane

Boundary Plantation

Fish Farming

Mushroom Production

Vermicompost Unit

Apiculture

Photo 1. Componentsof I ntegrated Farming Systems
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Table 2: Performance of different cropsunder diversification of existing cropping systems
Cropping system Farm produce Production Gross Net returns
/annum (kg) sugarcane returns Rs/Annum
equivalent Rs./
Kharif Rabi Summer yieldinton Annum
Sugarcane(Cowpea/Okra/M oong
bean/Urdbean)
Sugarcane -Ratoon-Wheat - 28112 2001 40058 133182 65048
Rice-Wheat-Dhaincha(GM) 375 810 5500 117.80 38285 25736
Pigeonpeat+Maize (2:1)*
-Chickpea-Okra 162(492)* 3% 2430 350.06 113766 66266
Maize-Berseem-Urd bean 605 6616 200 133H 43531 26991
Sorghum-Mustard-Moong bean 5850 360 216 12634 41217 27767
Napier + Subabool + Cowpea
+Berseem 5500 1850 3700 68.28 22191 13271
Tota (1.04ha) 11603 392172 225078
Fmt 1279
CD at 5% 4084
Table 3: Improved soil health through recycling of organic nutrients
Sour ceof nutrientsand per cent Available Approx.  Approx. Approx. Total NPK
nutrient content (N:P:K) guantity of farm N (kg) P (kg) K (kg) requiredin
ondrywt.bass producein (kg) IFS
Seshania aculeata (dhaincha) (1.39:0.38:1.64) 12040 3106 877 3949 79.32
Arhar leaves(1.29:0.36:1.64) 320 412 115 524 1051
Sugarcaneleaves(0.4:0.18:1.28) 1230 492 221 1574 2287
Mustard straw (0.48:0.25:1.36) 1600 7.68 400 21.76 334
Urd bean straw (1.60:0.15:2.00) 1440 2304 216 28.80 54.00
Treeleaves(1.20:0.60:0.40) 240 120 0.80 440
Ricestraw (0.59:0.07:1.75) 90 584 069 17.32 2385
Maizestalk (0.59:0.31:1.31) 1080 6.37 335 14.15 2387
FYM (0.5:0.2:0.5) 6000 30.00 1200 30.00 7200
Vermicompost (1.80:1.25:0.60) 6500 117.00 8125 99.00 237.25
Poultry manure (3.03:2.63:1.4) (10 birds) 73 221 191 102 514
Greenweeds (0.80:0.30:20) 300 240 090 0.60 390
Fish pond through pond water (1000 m?)
through pond silt 450 180 540 11.70
90.90 051 24.20 11561
Spent mushroom compost (0.7:0.3:0.3) 00 6.30 270 270 1170
Tota 32673 338.74 124.60 306.22 769.56
Nutrient requirement /year (field crops+
plantation crops) - 50 200 30 1170
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Dairy component

Under IFSmodel two improved murrah buffaloes
and one cross bred cow (Holstein Friesian) along
withther threecaveswerereared. Themilk production
from three animal sthroughout theyear was 3061 liters
anditsmarket valuein termsof economic returnswas
Rs. 168355/annum. Thus, net profit by selling of milk
wasof Rs.93915/annudly (Table4). Inadditiontothis,
dairy component produced about 10.73t
vermicompost/ year. Thetrend of milk productionvaried
inthedifferent monthsof theyear and it washighestin
August month (360.35 liters) followed by April month
(355.50liters) and minimum milk productionwasin
March month.

Horticulture component

In horticulture component fruit tree specieslike
mango, guava, peach, pear and karondawere planted.
At present, their ageisabout 15 yearsand they yielded
about 48.2quintals fresh fruits from 93 fruit plants
throughout the year and net return was Rs. 57840/
annum after thesdling of fruits(Table5).

Fish component

Livestock shed based wastewasa lowed todrain
into fish pond for fish farming. In fish component of
IFSmodé, thefingerlingsof Indian magjor carpswere
(Catla, Rohuand Mrigal) and exotic carps (Common
carpand Siver carp) werekept for maximizing utilizetion
of surface, column and bottom strata of thefish pond.
Rice polish and pelleted feedswere used for feeding
thefingerlings @5% of their body weight. Thewater
quality of fish pond wasassessed through using of multi-
parameter water qudity meter (HachHQ40d) asdetails
aregiveninTable®6.

Table4: Detailsof milk and other related farm producesand economics

Dairy component Production/ Grossreturns Production cost Net Returns
Annum (Rs/Annum) (Rs/Annum) (Rs/Annum)
(kglliter/ton)
2 Buffaloes+ 1 Cow + 3 Calves 3061 1,68,355 74440 93915
Vermi-compost/FYM 10.73 42920 15900 27020
Table5: Production and profitsfrom thehorticultureunit Table6: Water quality of fish pond
Fruit species Tree Yied Valuein Parameter sstudied Range
(Nos) (kg (Rs) Weater Temp. (°C) 182-326
Guava ) 3350 50250 pH 76890
Mango 6 20 5000 Total alkalinity (mg/l) 222-365
Pear 10 530 5300 Dissolved oxygen (mg/l) 6.8-85
Peach 2 180 5400 EC (us'cm) 620-942
Karonda 40 560 14000 TDS(mg/l) 262-480
Grossreturns (Rs.) - - 79950 Ammonia(mg/l) 0.02-0.04
Net returns (Rs,) - - 57840 ORP(MV) 21939-3228
Selling price of guava @15/kg, mango 25/kg, pear 10/kg,

peach 30/kg and karonda 25/kg
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Thegrossreturnfrom 0.1 hapond wasRs. 22500
with aproduction of 250 kg fish. Besides additional
incomefrom pond dykeswhen citrusand guavawere
planted and net profit from the modul e wasrecorded
at Rs.12250. Study of energy input and output of fish
pond wasasoworked out (Table7), resultsshowed
that input energy of 72.18 MJper kg of fish production.

Table 7: Energy input and output in fish pond at | IFSR
Modipuram

Energy Source Energy Input (MJ)
1. Labor 893.76
2. Electricity 1620.00
3. Feed

Ricebran & Brokenrice 5670.00

Oil cakes 3600.00
4. Fertilizer

Cowdung 4204.80

Cow urine 300.00
5. Weater 1670.76
6. Seed 2034
7.Lime 66.00
Total Energy Input 18045.66
Energy Output (Fish) 11525
Energy (MJ) input per kg fish production ~ 72.18

Mushroom production

By utilizing 25% capacity of the crop sorageroom,
145kg of mushrooms (105 kg button and 40 kg oyster
mushroom) were harvested aongwith additiona yield
of 500 kg of high quality organic manure (from button

AT RS
Photo 3. Button M ushroom

A
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Table8: Production and incomefrom mushroom

Mushroom species  Production  Rateof Netincome
(kg) sale(Rs.) (Rs)
Button mushroom 106 0 8400
Oyster mushroom 40 &0 2400
Total (Rs) 10800

& oyster mushroom compost. Fromthismoduleatotal
of Rs. 10800 was earned asanet profit (Table8).

Boundary plantation

All thefield boundarieswere planted mainly with
fruit and fodder tree/ busheslikekaronda, aonla, badl,
jack fruit, lemon and subabool and they produced fruits
and fodder. Themain purposeof plantation of fruit and
fodder treeswasto provideregular incomethroughout
theyear by salling of fruitsand meet out theanima fodder
requirement from thefodder treelike subabool. The
adverseeffect of planted treeson field cropswasaso
studied. To avoid theadverse effect of windsboundary
plantation of trees, hybrid Napier grasswas planted
under of fruit plantsto proper utilizethespacefor fodder
production.

Developed IFS model, (1.5 ha) for the western
plainzoneof Uttar Pradesh provides SEY (sugarcane
equivalent yield) round the year with an average
production of 1206.7 t/halyr and generatesround the
year total employment 939 man days/year. Grossand
net returnsfrom the model were 763744 and 517308/
annum (Table9).

-

Photo4. Oyster Mushroom
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Table9: Economicsof different componentsof IFSM odel (2017-18)

Component of IFS Farm products Total farm Grossreturns VariableCost  Netreturns Man
Modd production (Rs/annum) (Rs) (Rs/annum)  days**
in kg/liter/ ton
(SYE)

Crops(1.04 ha) Cereals, Pulses, 1160.26 392172 132004 260078 7

Oilseeds, Green

Fodder, Dry Fodder,

Sugarcane
Dairy (2B+1C) MilkVC/IFYM 306110.73 16835542920 544408900 10391527020 21457
Horticulture Fruits. 4820 79950 22110 57840 147
Fish production Fish 20 22500 10250 12250 A
Mushroom Mushroom 145500 180501450 7250650 10800800 ]

Mushroom

spent compost
Boundary plantations Fruits, GF., Fuel wood a1 28397 8542 19855 6b
Kitchen gardening Seasonal vegetables 520 9000 1850 7150 2l
Totd IFS(1.5ha) - 7,63,744 246436 517308 939
Per hectare basis 5,09,162 1,64,290 344,872 626

SEY: Sugarcaneequivalent yield

Project title: Evaluation of fodder based cropping
systemsfor sustained production and livelihood
improvement of mar ginal far mersin Western Plain
Zoneof Uttar Pradesh

Among thedifferent cropping sequencesclitoria-
mustard- moong bean system was found more
productive and profitable in terms of wheat grain
equivalent yield (211.3t/halyr) followed by rice-
chickpea-okra cropping sequence (197.73t/halyr).

Whentheyield of each crop was converted into wheat
granyield equivaent thehighest yield wasrecordedin
sugarcane (118.93t/ha) followed by clitoria(99.3t/ha)
and okra(80.1t/ha) (Table 10). The SPAD readingwas
higher in stylo-berseem-maize+cowpea cropping
sequence(73.76) followed by maizetblack gram—pea-
sorghum cropping sequence (54.86). Maximum per
day production was recorded in sugarcane-ratoon—
whest cropping sequence (325.33kg/ha/day) then with

Table10: Effect of different fodder based cropping sequenceson wheat grain equivalent yield, productivity and profitability

Cropping system Kharif Rabi Summer  SWGEY* Productivity Profitability
(t/halyr) (kg/ha/day) (Rs/ha/day)
Maize + Black gram-Pea-Sorghum 79.00 595 46.87 185.37 73.03 677
Cluster bean-Wheat- Teosinte 45.00 6248 66.30 17378 5113 450
Stylo-Berseem-Maize + Cowpea 29.25 80.37 56.70 17532 64.48 601
ClitoriaMustard- Moong bean 909.30 36.82 7514 211.26 66.06 518
Rice-Chickpea= Okra 64.85 52.78 80.10 197.73 65.75 612
Rice-Wheat 63.00 4853 - 111.96 46.36 viey)
Sugarcane — Ratoon - Wheat - 11893 - 11893 32533 366
SEmt 289 379 727
CD at 5% 9.00 11.83 267

* System wheat grain equivalent field
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Table11: Effect of different fodder based cropping sequenceson nutrient uptakeand spad reading

Cropping sequences N uptake Puptake K uptake SPAD reading
(kg/halyr) (kg/halyr) (kg/halyr)
Maize+Bal ck gram-Pea-Sorghum 83.85 30.96 19161 54.86
Clusterbean-Wheat- Teosinte 167.61 5347 36328 5040
Stylo-Berseem-Maize+Cowpea 21367 7934 32403 7376
ClitoriaMustard- Moong bean 27349 87.61 41179 5050
Rice-Chickpea-Orka 20346 70.89 43303 5233
RiceWheat 14083 4931 30858 45.9%
Sugarcane — Ratoon - Wheat 68.50 46.28 174.25 4593
SEmz+ 323 224 1795 241
CDat5% 1007 7.00 5593 753

Table12: Effect of different fodder based cropping sequenceson crop dur ation, land use efficiency and economic returns

Cropping sequence Cropsduration LUE (%) Economicreturns (Rshalyr)
(days) Cogt of Net B:Cratio
cultivation

Maize +Black gram-Pea-Sorghum 249(90+70+89) 68.22 65063 206860 317
Guar-Wheat-Teosinte 338(129+112+97) 92.60 64773 178603 275
Stylo—Berseem-Maize + Cowpea 272(102+95+75) 7452 65864 184016 279
Clitoria-Mustard-M oon bean 320(125+115+80) 87.67 55821 204595 366
Rice-Chickpea-Okra 302(95+117+90) 82.73 64960 216332 333
Rice —-Wheat 245(115+130) 67.12 62824 180250 286
Sugarcane-Ratoon-Wheat 365(365) 100 74436 190780 256

Table13: Effect of different fodder based cropping sequenceson soil fertility statusafter post-har vest

Cropping sequence OC (%) Available Available Available
N (kg/ha) P (kg/ha) K (kg/ha)
Maize+Bal ck gram-Pea-Sorghum 1.007 187.04 3190 20800
Clusterbean-Wheat- Teosinte 1064 20151 3091 23134
Stylo-Berseem-Maize + Cowpea 1.337 20458 34.02 22857
Clitoria-Mustard- Moong bean 1159 211.02 4282 21402
Rice-Chickpea-Orka 1325 19328 39.18 23392
Rice-Wheat 1129 197.46 3318 22096
Sugarcane — Ratoon - Wheat 0929 179.37 30.30 196.83
Emt 0083 653 279 943
CD at 5% 0.262 1955 836 NS

maize+black gram-pea-sorghum (73.03 kg/halyr).
However, profitability per day was higher from
maizet+black gram- pea-sorghum (Rs.677/halday)
cropping sequencefollowed by rice-chickpea- okra
(Rs. 612/halday). Maximum nutrientsremoved by the

26

crop wasrecorded under stylo-berseem-maize+ black
gram (213.67kg/ha) cropping sequence. Whileinthe
caseof, phosphorusremoved washigher with clitoria-
mustard- moong bean (87.61kg/ha) cropping
sequence. On the other hand, potassium removed by
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the crops was higher with rice-chickpea-okra
(433.03kg/ha) (Table 11). Thefield occupied by crops
was higher where sugarcane-ratoon-whesat cropswere
adopted in cropping sequence (365 days) and LUE (%)
wasa so higher inthe same system (100%) (Table 12).
The soil OC and available nutrients(nitrogen,
phosphorus and potassium) after the harvest of crops
were found significant (Table 13). The lowest OC
content (%) in soil was seem under sugarcane-ratoon—
wheat cropping sequence (0.93%). Available N was
observed higher under stylo-berseem-maize+cowpea
cropping sequence (204.6kg/halday). The highest
available Pwasassessed under dlitoriamustard-moong
bean (42.8 kg/halyr) cropping sequence and available
potassium was higher under rice-chickpea-okra
cropping sequence (233.9kg/halyr). The maximum
economic return was obtained fromrice-chickpea-okra
cropping sequence (Rs.216352/ halyr). Whereas, B:C
ratio was highest (3.66) with clitoria-mustard-moong
bean cropping sequence.. It can beinferred that fodder
based cropping sequences gave better resultsinterms
of productivity, profitability, sustainability and soil hedth
improvement point of view.

Project title: On Farm valueaddition for livelihood
improvement of small farm householdsin Western
Plain Zoneof Uttar Pradesh

Red beetroot (Betavulgaris) isagood natura food
colorant becauseit containssgnificant amount of red-
coloured betalain pigment. Thereisincreasinginterest
intheuseof natural food colours, which provide hedth
benefitslikeantioxidant activity. Theantioxidant capacity
of beetroot hasbeen associated with the constitutive
presence of phenolic compounds, which allow
nutraceutical benefitsin the promotion of the human
health and in the prevention of degenerative diseases
and cancer. Fresh beet root have low shelf life
moreover lessdemand dueto nonavailability of value
added products in the market. To create new
entrepreneursfor increasing theincome of small and
margina farmersthrough processing and vaueaddition
in beetroots, experiments were conducted for
devel oping the protocol for production of beet root tuity
fruity, nectar and jam. These productswereoptimized
with different processvariablesandincaseof tuity fruity,
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beetroot treated with dicesthickness (8mm) followed
by blanching (4min.) recorded the maximum overall
acceptability score(8.1), taste score (8.3) and texture
score (7.8) while, beetroot nectar standardized with
25% beetroot juice, 0.3% acidity and 22°Brix inthe
final productswasfound with acceptabl e colour and
taste. Similarly, best quality of beetroot jam was
optimized with using beetroot juicesobtained by bailing
of beetroots with water in the ratio of 1:2, pectin
powder (1.2%), citricacid (0.4%) and find TSS(69%).
However, in these products development status of
phyto-chemica degradationwasnot known. Therefore,
another experiment was conducted to know the
optimum processfor extraction of phyto-chemicasfrom
Beetrootsduring processing.

Optimization of process for extraction of phyto-
chemicalsfrom Beetroots (Beta vulgarisL.) using
response surface methodol ogy

Freshly harvested beetrootswith smilar weight and
meaturity were used asraw materia sand procured from
thelocal market of Meerut, & from the Technology
Park, ICAR-1IFSR, Modipuram during theyear of
2016 and 2017 and were stored at 4°C prior to
conduct the experiments. The beetrootswerewashed
and skin was then peeled manually. The peeled
beetroots were crushed to obtain homogenous pul p
using laboratory grinder. Thehomogenouspulpswere
used for conducting experimentsas per experimental
designfor optimum extraction of phyto-chemicasfrom
beetroots. The experiments were conducted for
extraction of phyto-chemica sfrom beetrootsat process
temperature (40-50°C), time (20-40 min) and pH (4-
7) using water as solvent. The response surface
methodology (RSM) design was considered for this
experiment andfina extraction of phyto-chemicdswere
evaluated for optimum extraction of betalain, ascorbic
acid, antioxidants, polyphenolsand flavonoidsfrom
beetroots. RSM was applied to the experimental data
and the values of various responses at different
experimental combinations are given in Table 14.
Regression analysisand ANOVA were conducted for
fitting the model and to examine the statistical
significance of the model terms. The lack of fit,
coefficient of determination (R?) and coefficient of
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Table14: Treatment combinationswith their responsesobtained during beet roots phyto-chemical extraction (with 3variable
29 order polynomial model)

Run No. T pH t B P AA F An

1 45 70 40 3237 108 84.2 723 314
2 45 55 0 4252 14 62.6 8L1 416
3 45 55 0 4155 15 619 841 310
4 45 55 0 4251 95 534 85 278
5 40 55 40 4636 160 69.7 814 774
6 45 40 20 1905 101 174 496 458
7 40 55 20 49%64 175 400 8L3 729
8 40 70 0 4605 154 879 875 573
9 50 55 20 2765 12 262 552 518
10 45 40 40 1754 90 265 514 589
u 50 70 0 4926 149 86.1 841 57.8
12 50 55 40 4852 12 497 84.3 580
13 45 55 0 4803 97 570 762 260
14 50 40 0 4785 161 584 814 769
15 40 40 0 4702 177 456 832 741
16 45 70 20 1836 15 480 617 326
17 45 55 0 4322 91 510 783 529

T: Temperature (°C), t: Timeduration, B: Betalain (mg/100g), P: Phenol (mg/100g), AA: Ascorbic acid (mg/100g), F: Flavonoids
(mg/100g) and An: Antioxidant (%)

Table15: ANOVA and regression coefficientsof the second-or der polynomial model for theresponsevariables(in coded units)

Variables  DF Estimated coefficients F-values

B P AA F An B P AA F An
Model 9 43K7 1024 57.17 8044 3B/  12.64** 4.8* 12.19**  8.83** 4.36*
X, 1 -197 -1.65 -2.85 -355  -466 176 75 113 351 161
X, 1 182 004 1980 500 -957 150 001 5463*** 679 6.79*
X, 1 376 -042 1230 520 282 6.38* 048 21.09** 7.54* 059
XX, 1 59 029 -364 -040 -059 008 012 092 002 001
XX, 1 604 040 -153 725 043 8.22* 022 0.16 7.33* 001
XX, 1 38 0.09 6.78 220 -358 340 001 319 067 047
X2 1 1260 4.69 7.36 1021 2676 37.65***  31.84*** 398 15.28** 27.95*
X2 1 -862 107 497 -6.60 389 17.62** 165 181 6.38* 059
X2 1 -1312 -095 -18.15 -1510 241  40.86*** 129 24.15**  33.43** 023
Lack of Fit 3 4.9 420 386 513 064
R2 0A4 0.86 04 092 0.85
Adj R? 0.87 068 0.86 081 065
CV% 10.73 1365 1392 714 2020

X, Temperture (°C), X,: pH, X,: Timeduration, B: Betalain (mg/100g), P: Phenol (mg/100g), AA: Ascorbic acid (mg/100g), F:
Flavonoids (mg/100g), An: Antioxidant (%), * Significant at p < 0.05, ** Significant at p < 0.01, *** Significant at p < 0.001.
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Table 16: Softwaregener ated threeoptimum conditionsof independent variableswith the predicted valuesof responses

S. No. Process Variables ResponseVariables Desirability
Temperature @M Time(min) Betalain Ascorbicacid  Phenol Flavonoids Antioxidant
) (mg/100g) (mg/100g)  (mg/100g) (mg/100g) (%)
i 40 6.98 27.39 4964 174 838 9203 62.66 093
2 40 642 3389 5369 163 879 R47 63.66 091
3 40 538 3393 5494 162 67.9 9052 6943 0.87
A) Betalain (mg/100g) B)

Eetalain (mgM 00g)

T=m peratuns

Fig. 3a. Contour plots(A) and responsesurface (B) for theeffect of temperatureand pH on betalain content (mg/100g)
duringbeet root phyto-chemical extraction

A) e Betalain img/100g) B)

Betalain imor00g)

Fig. 3b. Contour plots(A) and response surface (B) for the effect of temperatur eand time on betalain content (mg/100g)
during beet r oot phyto-chemical extraction
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®) Betalain (mg/100g)

£H

Fig. 3c. Contour plots(A) and responsesurface (B) for the effect of pH and timeon betalain content (mg/100g) during beet
root phyto-chemical extraction

variaion (CV) vauesaregiveninTable 15. Inthisstudy,
thelack of fit wasfound not significant indicating that
thesemodel sare sufficiently accuratefor predictingthe
responses.

Numerical optimization was carried out for the
process parameters for extraction of beetroots for
obtaining the best phyto-chemicals. Thedesired gods
for each variable and response were chosen and

®)
Phenol {mg/M100g)
——

=TT -1 -1 =T =

Tampsraturs

different weightswere assigned to each goal to adjust
theshapeof itsparticular desirability function. Table 16
showed software generated three optimum conditions
of independent variableswith the predicted val ues of
responses. Solution no.1, having the maximum
desirability value (0.93) was sel ected asthe optimum
process conditionsfor maximum extraction of phyto-
chemicals. Thephyto-chemicasfrombeetrootsinterms

®)

Fhenaol imgi 00g)

Fig. 4a. Contour plots(A) and responsesurface (B) for theeffect of temperatureand pH on phenol content (mg/100g)
during beet root phyto-chemical extraction
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A) Phenal (mg/100g)
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Fig. 4b.

®)

Fhenol (mgi 00g)

Contour plots(A) and responsesurface (B) for theeffect of temperatureand timeon phenol content (mg/100g)

during beet root phyto-chemical extraction

Phenal i(mg/100g)}

Q)

Time

®)

Fhenol gmgf100g)

Fig. 4c. Contour plots(A) and response surface (B) for theeffect of pH and timeon phenol content (mg/100g) during beet
root phyto-chemical extraction

of betalain (496.4 mg/100g), ascorbic acid (88.8 mg/
100g), antioxidants (62.7%), polyphenols (17.4 mg/
100g) and flavonoids (92.03 mg/100g) were obtained
at process condition of temperature of 40°C, pH of
6.98 and timeduration of 27.39 min. Thevariationsof
betalain, ascorbic acid, antioxidants, polyphenolsand
flavonoidsof beetrootswith different combinations of
the processparametersweregraphically showninthe
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3-D surface plot and contour plot (Figs. 3 a,b,c &
4ab,c). RSM design wasfound suitablefor theprocess
optimization for extraction of phyto-chemicalsfrom
beetroots. Betdan, ascorbic acid, antioxidants, phenols
and flavonoidsof beetrootsby extraction processwere
dependent Sgnificantly ontheprocessvariablesnamely,
temperature, pH and time. Temperature and time had
thegreatest influence, whereasthe effectsof pH were
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comparatively lessduring extraction of phytochemicas
from beetroots.

Project title : Development of a Web Based
I ntegrated I nfor mation System for I ndian Far ming
Systems Resear ch

The objective of the project was to design and
develop an integrated Information System on the
Internet sothat it will eventualy alow potentia users
to query and obtain the desired information on Indian
Farming Systems Research and to prepare database
onvariousaspectsof Indian Farming SysemsResearch
that is to be stored using a central database and
maintained by themain researchingtitutes (I1FSR). In
the reporting period the developed web based
information system providesexhaustiveinformation of
29 (Twenty Nine) ICAR-AICRP region specific
synthesized integrated farming syssemsmodd inIndia
Information of particular center and informationonits
improved model as suggested by the domain experts
at 11FSR can be accessed (as per the user’s selection
criteria) through a GUI Menu driven Web based
mechanism. Theweb formscontains-

»  General information of a selected centrein the
country (Informationfieldsare - District name,
NARP Zone, Soil Type, Model Area (ha),
Dominant farming, rainfdl. )

» Existing Mode practiced at aparticular centrein
the country (informationfieldsare—Componentsof
farming system, recyding of nutrients, internd supply
(N, P,O,,K,0), external purchase, production(
REY:t/annum), water productivity (R¥m?), Cost
Saving, net profit, employment generation (man
days))

* Improved synthesized Model as suggested by
[1FSR to meet thegapsin production (Information
fields are - intervention of cropping systems,
horticulture, livestock, complementary ,
supplementary to improve the production and
profitability of farmer)

To achieve the objectives of database and the
functiona modules of Web based information System,
themost relevant functionditieswereembedded inthis
systemto provide user with easy accessand dlow them
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to make queriesin order to support strategic farming
systemmode decision making. Thefunctiona module
of thisapplication softwarewasdivided into three parts
i.e. presentation layer, application layer (Business
Logic) and dataaccesslayer (DAL )

1. Presentation Layer (GUI)

Graphic User interface (GUI) wasdeveloped using
ASPNET for getting user input in afriendly manner,
providing dropdown liststo select desired center inthe
hierarchy (State >>District >> Centre ). The same
singlepagelayout for input aswell asfor output gives
familiar and unified ook to package, and makesit easy
touse.

2. Application Layer (APL) BusinessL ogic

Itincludescoding of al predefined functionsand
stored procedureswhich areused to find the desired
recordsin database, depending upon different type of
information given by user asinput. Depending uponthe
selection criteria, tablesof informationwerereferenced
for processinginformation retrieval process. For Web
based application development Visud basic (VB) was
used as scripting language. Server Sideapplicationwas
implemented using ASP.NET technology. This
technology generatesHTML pagesaccordingtouser’s
action and request. Visual Studio Ultimate 2012
software package was used for software coding.

3. DataAccessLayer (DAL)

Thislayer describes database connection (ADO
connectivity) and commandsfor updating, insertingand
del eting recordsin the database. Thesecommandswere
expressed through methods that are called with
appropriate parameters. Object Data Source was
atedwith DAL through thecommand giving name
of the DAL. DAL wasimplemented using SQL for
creating database structure and tables of information.
SQL Server Management Studio has been used for
Database management. Thesummary report displays
the requested data like on general information of
particular center, existing farming model, improved
model etc. for selected center.

Theoutput of theproject isintheform devel opment
of thefollowing
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Photo 7. Screen shot of existing farming model practiced
at particular center

* A webbasedInformationsysemunder user friendly
environment using ASPNet asfront end and SQL
Server asback end database

*  Anonlineaswdl asofflinemulti-moda information
delivery arrangement linking online content and
expert knowledgefor Region specific synthes zed
I ntegrated Farming SystemsM ode sfor Improved
Production, Profitability and Nutrition

Project Title: Development of suitableresource
conser vation modulesto mitigatetheill-effects of
climatechange

Theproject wasinitiated to sudy theeffect of tillage,
mulch and fertilizer management practiceson growth,
productivity, soil fertility and economics of cereal
cropping systems. Twotillage systems, four cropping
systemsand four crop residue mulching and fertilizer
combinationweretested infactoria analysswith split-
split plot design having threereplications. Thetillage
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Photo 8. Screen shot of improved farming model
suggested by |1 FSR at particular center

systems (main plots) were: no tillage (NT) and
conventional tillage (CT), i.e. 4 harrowing and one
patella. The cropping systems (sub-plots.C - rice-
wheat; C,- maize-wheat; C,-rice-barley and C,- rice-
mustard). The crop residue used as mulching and
fertilizer combination treatments (sub-sub-plots)
consisted of four M, - No mulch + recommended dose
of fertilizer (RDF), M, - Mulch (6 t/ha) +
recommended dose of fertilizer (120:60:40 kg NPK)
(RDF), M, - Mulch (0) +125% recommended dose
of fertilizer (RDF), M,- Mulch (6 t/ha) +125 %
recommended dose of fertilizer (RDF). A
recommended fertilizer doseof 120:60:40 kg NPK/ha
wasappliedinall rabi crops. All thecropsweregrown
asper recommended package and practiceswith seed
rate 100, 25, 100, 6 kg ha' and line spacing 20, 60,
20 and 45 cm apart of wheat (PBW-343), maize
(Naveen), barley (K-508) and mustard (Pusabold),

respectively.
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TheResult indicated that higher REY wasobtained
inCT ascomparedto ZT over theyears(Fig. 5). The
tillage influenced significantly (P<0.05) on REY,
whereas, the cropping systems and crop residue
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Fig. 5. Riceequivalent yield (REY) on different tillage
system

mulching and RDF combination significantly affected
REY at P=0.01. Howeuver, al the interactions were
found to be non-significant. Greater REY observedin

REY (mg ha)

Fig. 6. Riceequivalent yield (REY) on variouscropping
system
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Fig. 7. Riceequivalent yield (REY) on different crop
resduemanagement and RDF combination

treatment of M4 (6 hamulch + 125% RDF) followed
by M2 (6 t/hamulch + RDF). TheREY intreatment
M, andM, hadshownat par vdueindl years TheREY
wasrankedinorder M <M_<M <M, inall years(Fig.
7).Asfar astheeffect of cropping system (Fig. 6) is
concerned, higher REY observedin C, (rice- wheat)
followed by C, (maize-wheat), C, (ricemustard) and
C3(rice- barley).

Energy budgeting

InputsEnergy (EI) of different cropping system
under twotillage system and four ricecrop resduewith
RDF combination were estimated using direct and
indirect energy inputs. A completeinventory of al crop
inputs (fertilizers, seeds, plant protection chemicals,
fuels, human labour, irrigation water and, machinery
power) and outputsof both grainand straw yieldswere
recorded. Energy inputsin different treatmentswere
computed by multiplying the inputs with the
corresponding energy coefficientsand summing up of
adl these. Theaveragegrainand straw yieldsof al years
were considered for cal culating output energy. Energy
outputswere cal culated by multiplying thegrainand
straw yieldswith corresponding energy coefficients.
Energy efficienciesor intengtiesof thedifferent cropping
systemswereestimated as. i) net energy (NE) ii) ratio
of output to energy input (energy useefficiency, EUE)
andiii) specificenergy i.e. energy useper kg production
(SE).

Resultsrevealed that on average of all cropping
system the conventional tillage (i.e. 45828 M Jha)
consumed higher input energy than zerottill system
(37731 MJha). Thelowest input energy was observed
inZT, C,and M, (Table 17). Highest input energy
consumedin rice- wheat followed by rice-barley, rice-
mustard and maize-whegt. Energy useefficiency (EUE)
washighestinZT, however, specificenergy of grain (SE)
wasmorein CT. Highest output energy & net energy
wasobservedin ZT than CT. The energy budgeting
indicatesthetillage doesnot influence significantly on
energy (i.e. EO, NE, EUE) however, SE was
influenced significantly by different tillage. Various
cropping systemsand mulching and RDF influenced the
sgnificantly parametersi.e. EQ, NE, EUE and SE.
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Table17: Energy budgeting (M J/ha) of different treatment
as on various tillage, cropping system and residue
management

Treatments H EO NE BE &
ZT 37731 170180 132458 451 342
CT 45828 157224 111396 243 443
Cropping systems

ClL 46040 181541 136067 394 370
(0] 35469 164887 121437 465 389
C3 43733 161430 118263 369 3%
(@7 41877 146970 105658 351 416
Mulching& RDF combination

M1 40783 160777 117509 394 39
M2 43951 164438 120103 374 400
M3 39839 163307 120938 410 385
M4 42541 1663056 122874 391 387

Project Title: Long term effect of resource
conser vation technologiesin rice-wheat system

(i) Long term effect of resource conservation
technologies on crop productivity, water
requirement and soil health in rice-wheat
cropping system

Thelong-term experimentswerecarried at research
farm Modipuram in kharif season to study the
comparative performance of different methodsof rice
planting, namely; handtrangplanting (HT), transplanting
by self-propelled transplanter (M T), transplanting by
manua transplanter (Mar), bed planting (BP), zerotill
drilling (ZT), sriptill drilling (ST), rotary till drilling (RT),
drum seeding (DS) and sprouted broadcasting (BS),
withrespect toriceyield (Y), benefit: costratio (B: C),
energy output: input ratio (EE) etc. Inrabi season, the
comparative performanceof different machinesnamely;
bed planter (BP), zero-till drill (ZT), happy-turbo seeder
(HT), rotary-till drill (RT), and conventiond drill (CS),
intermsof wheat yield (Y), benefit: cost ratio (B: C),
energy output: input ratio (EE) in each succeedingrice
plotswere assessed. The experimentsweredesignin
randomized block desgned with threereplications. Both
the cropswere grown with recommended package of
practice. A recommended fertilizers dose of 120-60-
40 kg ha' was applied in rice (saket-4) and wheat
(PBW-343).
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Thestudy asoincluded evaluation of the energy
input, GWP potentia andyield-scded GHG emissons
of different methodsof ricecultivationviz, zerotillage
(ZT), happy turbo seeder (HTS), bed planting (BP),
reduced tillage (RT), conventional sowing (CS). The
HTSsaved thediesal (70%), time (80%), and energy
(65%) dueto no-till sowing under crop residue. The
rice crop sowing wasdone 22 cm row spacing by ZT,
HTS, RT and CS. The highest effectivefield capacity
wasobservedinZT (0.44 halh) followed by HT (0.41
ha/h), RT (0.21 ha’h) and BP (0.30 ha/h), however,
highest field efficiency wasmeasured in HT (60 %)
followed by ZT (55%), BP (50%) and RT (45%).

Theeffect of planting methodsonwheat yield over
theyearsisdepictedin Fig. 8. Theover theyear the
higher yield wasobservedin ZT followed by RT and
RT. Thelowest yiedddwasnoticed in conventiondly tilled
plot (CS). Thehigher yield wasfound in BPthan CS
but lower than ZT, RT and HT. The higher yield was
observed in ZT (11%), HT (8%), and RT (7%) than
Cs.

g
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Fig. 8. Effect of different RCT machineriesused for wheat
crop establishment onyield over theyear

Thecomparative performanceof different methods
of rice planting, namely, hand transplanting (HT),
transplanting by self-propelled transplanter (MT),
trangplanting by manud transplanter (Mar), bed planting
(BP), zerotill drilling (ZT), happy-turbo seeder (HT),
rotary till drilling (RT), drum seeding (DS) and sprouted
broadcasting (BS), withrespect toriceyidd (Y), benfit:
cost ratio (B: C), energy output: input ratio (EE) was
evauated. Theeffect of planting methodsonriceyield
over theyear isdepictedinFig. 9. Thehighest yiedldwas
foundinMar followed by MT, HT among the puddied
transplanted rice. It was observed that theyield was
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Fig. 9. Effect of plantingmethodson riceyield over theyear

higher in MaT (5%) and at par with M T (4%) with
comparison totraditional transplanting method. The
higher net return was noticed inthefivedirect seeded
riceascompared to three puddled transplantedrice(i.e.
HT, MT MaT) and two sprouted rice seeding method.
Theenergy net returnwas9to 11% higher in ZT and
HTS, ascompared to HT. Energy output: input ratio
was 20% higher in ZT, 15 to 4% higher in al the
methods except DS, CS and BS, where it was 2 to
10% lower, compared toHT.

i) Long term influence of resource conservation
technologies and crop residue management
practices on crop productivity and soil health in
rice-wheat cropping system

Thecomparative performanceof different methods
of wheat planting machines, namely; zerotill drill (ZT),
rotary tiller (RT) and conventiona sowing (2 harrow +2
tiller followed by ZT) (CS) asahorizontd plotsandrice
resduerecyclingasRR: resdueremoval, RB: resdue

burning and RI: residue in-corporation asavertical
plots., with respect towheset yield (Y), benefit: cost ratio
(B: C), and weed infestation (We) wasevaluated. The
effect of planting methodsand res duemanagementson
wheat andriceyield aredepicted in Figs. 10 & 11.

Thecropresduerecycing wasdonebefore planting
of both crop seasons (askharif and Rabi). Theresidue
recyclingweredoneasriceresidue (5to6t ha?) as
well aswheat straw (8t0 8.6t ha) and the degree of
recycling was 76-81%. Thewheat yield varied from
(5.6106.2t/ha) inriceresdue managementsviz., RR,
RB and RI and crop establishment methodsviz., ZT,
RT and CS. Thewhest yid d hasno sgnificant difference
among the treatments. There was appearance of
ydlowinginseedlingsat theinitia stage but subsequent
establishment and growth of cropswasfound similar
tonon-straw recycled fields. Therecycled wheat straw
got decomposed after about 50to 55 daysinricefields.

In caseof kharif crop (rice), thehighest yield was
observedinresduerecylining (5.37t/ha) (RR) followed
residueincorporation (RI) and residue burning (RB).
However, highest yield was observed HT (5.43 t/ha)
followed by ZT and CSPlot.

Theinput cost waslowestin zerotill drill (ZT) field
followed by rotary tiller (RT) and conventiona sowing
(CS), however, output cost was higher in ZT and RT
ascomparedto CS. Theweed populationswerefound
lessnumbersin residuein-corporation.
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Fig. 10. Effect of residue management and different
machinerieson wheat yield

Fig. 11. Effect of residue management and different
machineriesonriceyield
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Theeffects of variouswheat planting method of
resource saving technologiesreveded that zerotill sown
field given about 60 and 80 higher benefitand B: Cratio
ascompared to conventional sowing, however, rotary
till sown produced 20 and 25 % higher benefit and B:
Cratio ascompared to conventional sowing (Fig. 12).
The yield and yield attributes has no significance
differenceamong thetreatments.
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Fig. 12. Effect of residue management and various
machinerieson cost analysis
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Project title: Development of fruit crop based high
density farming systemsfor higher productivity
and profitability under small farm conditions

After attaining food security, our next focusis
nutritional security. Fruit crops are well known for
nutritiond security dongwithenvironmenta security. In
order to achieve additional income, nutritional and
environmenta security, present project on devel opment
of fruit crop based farming system is underway to

identify most profitablefruit crops, their cultivarsand
intercropping module. As per approved technical
program, field planting of experiment wasdoneduring
July —August 2014. Plants of threevarieties of guava
(Psidium guajava) viz., Allahabad Safeda, Sardar (L-
49) and Sweta, three varieties of Ber (Jujupus
mauritiana) viz.Gola, Seb, Umran, Threevarieties of
Pomegranate (Punica granatum) viz., Bhagwa,
Araktaand G-137, were planted along with plants of
Sweet orange/ Mosambi (Citrus sinensis) Nagpur
mandarin (Citrus reticulata) and Kinnow (Mandarin
X Orange). Observations on vegetative growth,
flowering, fruiting, yield and qudity of fruit cropswere
recorded and yield of intercropswas also recorded.
Resultsare presented in Table 18.

During fourth year of establishment, vegetative
growth (tree height and canopy spread) of cropswas
recorded. Among fruit cropsand cultivars, vegetative
growth of Ber cv. Golawassignificantly higher than
other cropsand cultivars. Its height was 2.60 m and
canopy spread was 3.35m. But at the sametime, fruit
yield parameterswere recorded highest from guava
crop. Among guava cultivars, Cv Shweta yielded
sgnificantly higher fruit than any other crop or cultivar.
ityielded 46 kg / plant followed by Allahabad Safeda
(39.00kg/ pl).

Table18: Growth and fruit yield of fruit cropsunder experiment (2017-18)

SN Crop Cultivar Height (m) Canopy spread (m) Fruityield (kg/pl)
1 Ber Gola 260 335 16.30
2 Seb 253 320 1450
3 Umran 255 310 12.00
4 Guava Shweta 235 225 46.00
5 Allahabad Safeda 233 220 3000
6 Lucknow -49 235 220 37.00
7 Pomegranate  Arakta 235 165 15.00
8 Bhagwa 200 160 14.00
9 G137 210 165 1000
10 Citrus Kinnow 230 120 06.00
u Mosambi 230 200 04.00
12 Mandarin 240 200 0300
CDat5% 1036 0460 4645
Sam 0334 0172 1603
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Among ber cultivars, there was no significant
difference in yield levels. All the three Cvs of
Pomegranate (Arakta, Bhagwaand G -137) camein
bearing during. Fruit yield was estimated by counting
thenumber of fruits. Averagefruit yield at the plant age
of threeyearswas 15.0 kg, 14.0 kg and 10.00kgin
CultivarsArakta, Bhagwaand G-137 respectively.
Pantsof citrusfruitsshowed only stray floweringwith
nosgnificant differenceinyield In control plots, where
only fruit cropsweregrown without intercropping, the
yield of fruit cropswasat par with cropsgrown with
intercrops.

Observationsontemperatureand rel ative humidity
inside plant canopy and under open conditionswere
recorded in experimental plot. Microclimatein plant

canopies was modified due to shading by plant
canopies. During summer months (May 2017) when
temperaturein open areawas45.4°C, it was43.2°C
incanopiesof fruit crops. Thisreductionin2.0°Cin
temperature wasreported as4.84 per cent reduction
of temperature. During winter months (January 2017),
when opentemperaturewas 7.0°C, it was 7.5 °C under
thetree canopies. Thisshowed 7.14 per cent increase
in canopy temperature. Similar trends in change of
microclimate due to vegetation were reported in
preceding year also.

Inall fruit crops, different intercropping modules
(vegetable based, cereal based and fodder based) were
evaluated. Dueto excessive vegetative growth in ber

Table 19: Yield of intercrops(REY) grown under different cultivarsof fruit crops

Plot sizefor cropping 30 m?
Cropping systems Yield of intercrops(REY) in kg/ plot in cultivarsof Fruit crops
Guava Pomegranate Citrusspp
Shweta  ASafeda L-49 Arakta  Bhagwa G137 Kinnow  s.orange Mandarin
Cereal based 1930 2056 1509 1397 2051 1611 1578 1241 1411
Vegetable based 1753 2340 2070 238 1964 2124 1850 1945 1960
Fodder based 483 490 507 504 473 524 49 487 5.28
D 0.325
SE| 0.118
Table 20: I nteraction between cropping systemsand cultivar sof Guava.
Cropping system Yieldinkg/ plot (REY) of inter cropsin cultivar sof Guava
Shweta Allahabad Safeda L-49

Cereal based Wheat 1513 1114 111

Moong - - -

Rice 417 283 467

CD 0.637

SEm 0222
Vegetable based Potato 1457 2093 1589

Okra 0.39 037 0.39

Cow pea 256 256 220

CD 0.240

SEm 0034
Fodder based Berseem 230 243 233

Cow pea 166 179 172

Jawar 0.88 083 087

CD 0.033

SE) 0.011

Plot sizefor cropping 30 m?
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Table21: Interaction between cropping systemsand cultivar sof Pomegranate.

Cropping system Yieldinkg/ plot (REY) of intercropsin cultivar sof Pomegranate
Arakta Bhagwa G-137

Cereal based Wheat 1589 1484 9.08
Moong - - -
Rice 467 567 333
CD 0.637
SEm 0222

Vegetable based Potato 2057 16.78 16.16
Okra 053 0.39 0.79
Cow pea 229 247 230
CD 0.240
SEm 0.034

Fodder based Berseem 239 220 237
Cow pea 167 173 168
Jawar 081 0.79 081
CD 0.033
SEm 0011

Plot sizefor cropping 30 m?

crop, intercropping in ber crop and cultivarswas not intercropping modulewasmogt profitableinall crops
possible, whilein other crops, intercropping modules and their cultivars (Table 19). Interaction between
wereevauated. Therewassgnificant differenceinyield cropping systemsand fruit cropsand their cultivarsis
levels(REY)) of intercropping modules (Cered based, presented in Tables 20-22.

vegetable based and fodder based). Vegetable based

Table22: I nteraction between cropping systemsand speciesof Citrus

Cropping system Yieldinkg/ plot (REY) of intercropsin different Citrusspp
Kinnow Sweet orange Mandarin
(Mandarin X Orange) (C.sinensis) (C. reticulata)

Cereal based Wheat 11.26 .77 1111
Moong - - -
Rice 383 500 300
CD 0.637
SEm 0222

Vegetable based Potato 17.83 1819 16.60
Okra 047 067 053
Cow pea 238 239 247
CD 024
S$m 0034

Fodder based Berseem 248 253 246
Cow pea 169 178 180
Jawar 090 092 101
CD 0033
S$Em 0011

Plot sizefor cropping 30 m?
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Among cropsandtheir cultivars, guavacv Shweta
performed significantly better than other cropsand
cultivars. Among intercropping systems, vegetable
based modulewasfound most profitable.

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

For development of fruit crop based farming
systems, we need more optionsinfruit crops. Dueto
introduction of somenontraditional and high valuefruit
cropsin country, thereispossibility of exploring those
crops in farming system perspective. Under above
project someintroduced crops/ cultivarsof fruit crops
were studied to seetheir performance under western
UP conditionsand to explorethe possibility of including
abovecropsin Integrated Farming System. Thecrops
were, low chilling gpple (Malusdomestica) Cv. Anna,
Dorsett Golden and Michel, Dragonfruit (Hylocereus
undatus), Vaenciaorange, AppleBer SeedlessJamun
(Syzygium cumini), Assam Lemon and, Khasi
mandarin. All the cropsaregrowing well under field
conditions.

Sudies on Low Chilling Apple cv Anna

Low chilling apple Cv Annawasintroduced for
evaluation under western UP conditions. Planting of
Annagpplewasdoneduring March 2014. Appleplants
are reported as deciduous but under western UP
conditions, it shed only 60 per cent leavesand retained
40 per cent leavesduring winters.

Flowering, pollination and fruiting

Threeyearsold plantsof low chilling applecv Anna
and one year old plants of Dorsett Golden camein
flowering during February 2017. Plantsof another [ow
chilling applecv Miche showed sparsefloweringduring
first week of April. Objective of introducing Dorsett
Goldenand Miche wasto makeprovision of pollenizer
cultivar for Anna. Thevegetativegrowth and flowering
timeof Dorsett Golden wasvery closetoAnnaand it
served the purposeof pollenizer. Flowering sarted from
second week of February and continued up to end of
March. Ford biology of boththecultivarswasstudied.
Observations were recorded on time of flower bud
emergence, fruit setting and fruit set retention
(Table23).

Table23: Relationship between timeof bud emergenceand fruit set in Annaappleat theageof threeyears

Timeof bud emer gence Number of flower sopened Number of fruit Fruit set retention
(Feb- March 2017) (March—April 2017) set (April 2017) (June 2017)
07-14 February 2017 298 109 37
15—21 February 2017 64 271 64
22-28 February 2017 811 34 127
1-7March 2017 586 43 109
8-14 March 2017 635 211 3
15-21 March 2017 499 181 66
22-28 March 2017 3097 091 %
Total 3970 1540 1
Table24: Effect of pollinizer cultivar on fruit set percentagein Annaapple
Parameter 2015-16 2016-17 2017-18
Number of flowers opened A 612 3970
Number of fruit set 37 171 1540
Fruit set (%) 39.36 2794 3879
Fruit set retention 5 4 541
Fruit set retention (%) 5531 7.189 1363

40



ICAR-Indian Institute of Farming Systems Research

ANNUAL REPORT
2017-18

g
\e&/ )

Sincelow chilling apple cv Annawas planted at
Institute during March 2014 and it camein flowering
during fruiting season of 2015-16 and 2016-17. Both
the previous flowering seasons were devoid of
pollenizer cultivar and therewas5.31t0 7.19 per cent
of fruit set retention respectively. During the bearing
season of 2017-18, the plants of Dorsett Golden came
in flowering and the flowering period of Annaand
Dorsett Golden coincided. Thismadethe provision of
pollenizer cultivar and there was significantly high
number of fina fruit set retention (Table24). Duringthis
year, flowering (pink bud stage) to fruit harvesting
duration wasrecorded as 115 days.

Pest dynamics

Main pollinator insectsobserved during thisperiod
were Honey bee (Apismelifera) Wasp (Palaeovespa
florissantia,) Hover fly (Syrphidae spp) and House
fly (Musca domestica) (Table25). No harmful insect
or disease was reported on fruits during fruits
devel opment period except mango mealy bug . But the
number of mealy bug insectswasbeyond thethreshold
level. Somebeneficia insectswered so reported during
period under report; they were Lady bird beetle and
black ant. They arereported to eat aphidsHowever;
bird damage started from last week of May 2017 to
end of June 2017. Thisyear fruitswere protected with
net covering of experimenta plot. After fruit harvesting,
L eaf eating hairy caterpillar wasreported during first
week of September and it was controlled by spray of
insecticide.

Fruit Quality

Fruit quaity wasandyzed and it wasobserved that there
was improvement in fruit quality parameters with
advancement of age. During thisyear, averagefruit
weight was reported as 180 gram, Fruit dimensions

were 3.2inch diameter, 3.4 inchlength, Total soluble
solids (TSS) wasobserved 16.0°B.

Pruning for canopy management

Height and canopy spread of plants was measured
during December 2017 and it wasreported as3.9m
and 3.6 mrespectively. In order to control plant size
and manage the canopy of plants, pruning wasdone
during first week of January 2018.followed by pasting
of copper based fungicide on cut ends.

Pruning time

Pruningtimingsweredsoevauatedinlow chilling apple
Cv Anna. Late pruning (mid January) resulted in
emergenceof sgnificantly morenumber of floral buds
(6.22/feet shoot length) and lessnumber of vegetative
buds (3.34 /feet shoot length) as compared to early
pruning (mid December) which resulted in more
vegetative buds (7.13/feet shoot length) and less
number of floral buds (2.44/feet shoot length). This
trend was al so observed during 2016-17 a so.

Adoption at Farmersfield and their feedback

Asper rough estimate about 5000 plantshavebeen
planted in different partsof country asaimpact of media
coverage of our experiment. Main plantationsof 1000
plantshave been doneinWest Bengal by Department
of Panchayati Rg) and Rural Development under
MNREGA schemeintriba districtsof West Bengal.
Growersfrom Gujarat a so planted about 4000 plants
in different locations. Feedback from farmers who
planted thiscultivar during January 2017 wasobtained;
they all reported that their plantscamein bloom during
February 2018

Dragon Fruit

Dragon Fruit (Hyalocerous undatus) or Pitayais
alithophytic or hemiepiphyticfruit from cactusfamily.

Table25: Dynamicsof pollinator insectsin appleunder western UP conditions

SNo Padllinaors Duration of visit
1 Honey bee (Apis melifera) 07 February 2017 to last week of March 2017
2 Hover fly (Syrphidae spp) 07 February 2017 to last week of March 2017
3 Wasp (Palaeovespa florissantia,) mid February 2017 to last week of March 2017
4 House fly (Musca domestica) mid February 2017 to last week of March 2017
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Itisahighvaueand nontraditiond fruit cropfor India
Itisafruit crop of Central American origin but well
exploited in South East Asia. In many S E Asian
countries, economy of farmers and country is
significantly shared by thisfruit. InIndia, researchand
development on thisfruit crop of cactusfamily isin
infancy stage. Keeping these pointsin view, westarted
atrial onthisimportant fruit crop at experimenta farm
of our Ingtitute during August 2014.

Initial vegetative growth was poor but theheight of
plantsafter threeyear of growthwasabout 6.5 feet. It
was restricted at this height due to pillars ending,
spreading of plant startsafter thisstage. Spreading of
3.20feet wasobserved. | dedl temperaturerange of 20-
30°Cisrecommended for successful cultivation of this
crop, but under conditions of western UP, thiscrop
successfully tolerated temperaturerangeof 1°C during
wintersto about 45 °C during extreme summers.

Standardization of vegetative propagation
techniques for dragon fruit

Sinceitisanew crop infarming system of India,
there is great demand of its planting materials. Its
medicinal propertiesand higher rates are attracting
growerstowardsitscultivation. Presently, few nurseries
of private sector are supplying the planting materia of
dragon fruit from Maharashtra, Gujarat and West
Bengal. Under our trial which was conducted during
May-June 2017, wetried three sizes of cuttingsand
three concentrations of IBA and concluded that the
surviva percentageof dragon fruit cuttingswas cent per
centinal trestment combination. Not evenasinglestem
cutting failed to root or sprout. Timetaken for rooting
or sprouting varied with referenceto szeof cuttingsand
concentration of IBA. Earliest rooting was observed

after 10 daysof treatment application (IBA 100 ppm)
instem cuttingsof 10.0 cmlength. The highest shoot
initiation percent (83.33 %) wasobserved with IBA100
ppm in 10 cm length of cutting after 25 days of
treatmentsof cutting whichwasfollow by (66.67 %0) in
both IBA 250 ppmin 15 cmlength of cuttingand IBA
500 ppm in 10cm length of cutting. No sprouting was
recorded in control up to 25 th day of placingin pot.

Flowering

At the age of 33 months, flowering for second
bearing (2017-18) started during June 2017. Unlike
previousyears, it continued for alonger period, upto
October 2017. There were two distinct flushes of
flowering during 2017, firgt flush of flowering continued
from June to August and second flush came during
September-October 2017. Detail sof flowering inboth
theflushesand fruit setting percentageisgivenin Table
26.

Thisplant seemsvery hardy and no pest or disease
was observed during two years of field trial. Bird
damagewasreported infruitswhenthey attained bright
and attractivered colour.

As per our experience, we concluded that fruits
deve oped fromfirg flush of flowering (during summer
months, June to August) were averageinfruit size,
weight and quality parametersspecialy TSS. While,
fruits developed from second flush of flowering
(September-October) were heavier in weight with
better fruit quality (Table 27).

Asper our experimental findings, fruitsdevel oped
fromfirst flush of flowering (during summer months,
JunetoAugust) wereaverageinfruit size, weight (220
g) and quality parameters specially TSS (14° brix).

Table26: Floweringand fruit settingin dragon fruit grown under western UP

SN Parameters

Observations

First flush Second flush
1  Number of flower buds 3] 2
2 Flower buds open 2 18
3 No. of Fruit set 24 17
4  Timetaken from fruit setting to harvesting 45 days 55 days
5  No. of fruitsreached harvesting maturity 24 17
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Table27: Fruit quality of dragon fruit grown under western UP

SN Parameters First flush Second flush Average
1 Fruit weight 2209 3509 285¢
2 Fruit length 7.3cm 9/0cm 815
3 Fruit diameter 6.5cm 80 725
4 Moisture % & &8 &
5 Reducing sugars 46 50 48
6 Non reducing sugars 34 41 375
7 Total sugars 80 91 855
8 TSS 14 18 16
9 Acidity % 044 048 0.46
10  AscorbicAcid(mg/100gjuice) 1045 1225 11.35
11 Antioxidant valueinterms of

scavenging activity through DPPH assay 27.8% 29.44% 28.62%

Control"‘

| __(After.25 days) —  10.05.2017

. (aster 25 davs)

10.05.2017

Photo9 & 10. Vegetative propagation in dragon fr uit

While, fruitsdevel oped from second flush of flowering
(September-October) were heavier in weight (350Q)
with better fruit quaity in termsof high TSS(18°brix).

Area expansion at farmersfield in western UP

Duringtheyear 2017-18, farmersstarted planting
dragon fruit in western UP. Farmers in contact of
Institute, planted about 4000 plants in Hapur,
Bulandsahar, Bijnour and Delhi. FarmersfromHaryana,
Jharkhand and Bihar ared sointouch with Ingtitutefor
technica adviceondragonfruit cultivation.

Valencia orange

Vaenciaorangeisasweet orangefrom California,
USA. Budded plantsof Vaenciaorange, procured from
nursery of Central Institute of Horticulture (CIH),
Nagaland were planted in experimental plot during
March 2015. Plants showed fast upright and healthy
growth and attained desired maturity for flowering at
theageof oneyear. First floweringwasreportedinApril
2016 and harvesting during December 2016 with less
number of fruitsand average quality (Table 28).
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Table 28: Observationson growth, fruiting and quality of
Valencia orange under western plain zones

Parameter Observations
2016-17 2017-18
Tree height 150m 1.76m
Canopy spread 145m 164m
Daystaken from fruit
set to harvesting 270 days 270 days
Fruit per tree 15 45
Fruit diameter (mm) 76mm 75mm
Rind thickness 30mm 30mm
Fruit weight (g) 2409 220-2409
Cm3juiceinper 100
gramfruit 50.0ml 55.0ml
TSS(PBrix) 70 120
Acidity (%) 12 14
Ascorbic acid (mg/
100ml juice) 400 529
Number of seeds per fruit 5.78 5.74
Total phenolic content
(mg GAE/100mL — 313

Photo 12. Attractivefruitsof Valenciaorange

I mprovement in fruit quality

Fruitsobtained duringfirst year, showed TSSva ues
below standards. Thislow TSS might be dueto two
factors, i.e., small canopy areato support developing
fruitsand soil factors. Devel opment of canopy withage
isanatura process. Inorder toimprovefruit quaity by
culturd management, weenriched basnsoil withmixture
of nutrients (10 kg vermicompost, 110 g urea, 3009
Single super phosphate and 100 g Muriate of potash)
immediately after harvesting of crop. Next flowering
started in April 2017 and it produced fruits with
improved quality (intermsof TSS, juice content, and
ascorbic acid content).

Photo 11. Valenciaplant in bearing

Photo 13. Shape, sizeand color at harvestingtime
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Assam Lemon (Citrus Limon L. Burmf)

Plants of Assam Lemon, planted in field during
March 2015, showed comparatively dower growthand
attained maturity for flowering at theage of twoyears.
Atthat age, plant height was 1.14 m and canopy spread
was 1.55 m. Plant growth was spreading type. First
flowering was observed in April 2016 and harvesting
inAugust 2017. It took about 150 daysfromfruit setting
to harvesting. Elongated fruitswere seedless.

Pantsof seedlessvariety of Jamunaregrowingwell
and are under vegetative phase. After threeand half
yearsof growth, plantshaveattained the height of 210
cm and canopy spread of 188 cm.

Demonstration of improved fruit cultivars and
techniques in western UP

Three improved cultivars of mango (Ambika,
Arunika and Amrapali), Two bael (CISH B 1 and
CISH B 2), Three Jamun Cultivars(CISH-J37, CISH
J42 and Thai Jamun), Jack fruit (Thaand) and ultrahigh
density of guavaareplantedinfield. Plantsareunder
growth phase. Mango cultivarsstarted flowering during
February 2018.

Project Title: Evaluation of sugar caneand wheat
varieties for sugarcane-ratoon-wheat cropping
system under organicand inorganic conditions

Inorder to assessthe effect of summer plantingon
caneyield and other traits, the nine early maturing

varieties of sugarcanewere evaluated in RBD under
organic conditioninfirst plant and ratoon crops. The
variety CoPk 05191 produced highest NMC of
136.44 (000’ /ha) in summer planting followed by
ColLk 013201which was 119.65 (* 000'/ha). Indeed,
Variety CoPk 05191 recorded highest cane yield
(126.28 t/ha) followed by Co098014 (123.97 t/ha) in
summer planting under organic condition. Highest green
top under same conditionwasregisteredinvariety CoSe
03234 (24.42/ha) followed by CoL k013201 (23.94
t/ha) (Table29). While, inratoon cropthehighess NMC
count of 144.90 (* 000 /ha) wasrecorded againin CoPk
05191followed by CoL k 013201whichwas 134.13
(‘000 /ha). Moreover, intermsof caneyieldthevarieties
CoPk 05191 and Co 098014 first and second positions
inratoonaswell while, CoPk 05191 produced highest
green top (33.62 t/ha) followed by CoSe
03234(32.84t/ha) (Table 30). The findings of this
experiment revealed that variety CoPk 05191 wasthe

‘ \ /
N WAL N i' @ I,

Photo 14. A view of CoPk 05191 at grand growth phase

Table29: Performanceof early maturing varieties(fir st plant) under or ganic condition

Varieties NMC* SingleCane Caneheight Brix % Caneyidd GreenTop
‘000'/ha Weight (kg) (cm) (300days) (t/ha) Yield (t/ ha)
Co0238 109.95 1140 221.66 21.36 11781 1954
CoSe03234 110.26 0.940 20522 2015 109.03 2442
UP05125 12011 0.668 185.77 2048 72.38 15.85
CoS03251 117.80 0875 19378 2046 11242 21.78
Co098014 98.93 1283 27288 19.60 12397 1424
Co0118 9840 0.867 204.77 2160 97.02 1703
CoLk 011201 11056 0.707 197.66 2101 7700 17.35
ColL k013201 11965 0.822 223771 1873 8355 239
CoPk 05191 13644 0.956 23583 2081 126.28 2259
CD(0.05) 16.17 0.257 2583 141 1155 462
CV% 815 16.15 6.86 3 6.44 1347
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Table30: Performanceof early maturing varieties (ratoon) under inor ganic condition
Varieties NMC* SingleCane Caneheight Brix % Caneyield GreenTop

‘000'/ha Weight (kq) (cm) (300days) (t/ha) Yidd (t/ ha)

Co0238 1293 149% 25599 21.33 13321 2867
CoSe03234 130.28 1392 25988 1855 13167 R84
UP05125 11349 1041 22188 2018 90.86 2091
CoS03251 117.65 1072 21077 20.77 120.89 25632
Co(98014 127.71 1210 316.66 20.77 14091 2819
Co0118 10641 1162 21155 2151 11242 2652
ColLk 011201 102.25 0835 21033 18.83 7084 2098
ColLk 013201 13413 1150 260.88 1999 12474 2844
CoPk 05191 14490 1513 257.77 19.83 14322 362
CD(0.05) 17.44 0267 5376 N/A 1156 555
CV% 831 1208 1267 6.86 557 1155

best performer in caneaswell asgreentop yield under
organic management in summer planting. However, its
further performance under summer planting seasonin
western plainzone of U.P. needsto befurther verified.

Project Title: Effect of RCT and potassium
application on soil health and productivity and
quality of produceinintegrated farming system

Theeffect of ten formulations/Treatmentswere
assessed onthe Basmati Rice (Var. PB 1509) across

threereplications. The highest grain/ spike (86) was
noticed when treatment (T,,) was applied, however T,
and T, yielded equal number of grains. While, T, & T,
treatmentswerefound effectivefor producing higher
biomass/ m? (2.675 kg) followed by T, Theear length
and plant height were found to bemoreinfluenced by
T,andT, Infact, Ureaand mulchwerecrucid informing
higher biomassinthecrop. Indeed, numbersof tillers
weremaximum under thetreatment of T, and T, (Table
31).

Table31: Effect of varioustreatmentson thekey traitsof Basmati Rice (PB 1509)

Treatment Number of tiller/ Ear length Plant height No. of grain/ Biomass
dump (cm) (cm) Spike (kg/m?)
T, 10 82 755 4 2675
T, 14 116 835 78 2315
T, 12 93 741 67 2450
T, 15 13 74.3 65 2350
T, 13 104 781 73 2125
T, 14 116 821 o) 2015
T, 13 99 796 ) 2675
T, 15 14 80.7 86 2330
T, 12 83 745 67 2490
T, u 91 8L1 ) 2465
SEmt N/A N/A N/A N/A N/A
CD at 5% 16.96 20.74 6.69 14.69 2097
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Exploratory studies

Development of mustard varieties for organic
farming

F, population of six crosses (procured from
ICAR-DRMR, Bharatpur) were put in separate six
blockswith spacing planting for tapping individua plant
having physiological vigor, high seedyield, oil content
and resi stanceto diseases and insects. Near about 257
individua plantsselection had been madeinfirst round
of selectionfromF,segregating generation onthebasis
of higher number of branching, higher number of sliqua
and physiological vigor etc. Plants selected in F,
generation have been advanced in F, generation from
which 109individua plantstapped for further selection
inF, progeny (Table 32). A set of six crosses procured
from ICAR-DRMR, Bharatpur in 2017, their F,
progeny have been space planted and asmany as 104
individual plants tapped for further selectionin F,
population (Table 33).

Table32: Sdection of individual plant amongthecrossesin
F,andF,

Si. No. F,population Selected Selected
of Crosses plant(F,)  plant(F,)

1 1331 x EC597313 54 40

2 MJA38 x MJR-9 a4 21

3 MJA25 x MJIR3 49 15

4 MJA39-3-2-2 x MJR8 51 12

5 EC597326 x RB50 14 18

6 EC597326 x EC597313 12 0¢}
Total selection 7 109

Table33: Sdection of individual plantsamong thecrossesin
F

2

F, population of Crosses

MJA 25x MJR-3
MJA38XMJIR-8
EC597326x EC597313
EC597337x EC597313
MJA 39-3-2-2x MJR-8
EC597313xMJR-13
Total selection

Selected plant (F,)

3
2
06
17
12
16
104
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Performance evaluation of different soybean
varietiesunder organic and inorganic conditions

Among thetested varieties, highest grainyieldwas
registered by ‘DS 2705’ followed by ‘' SL 982" and‘ JS
20-71" under organic and inorganic management.
Highest biological yieldwasasorecorded by ‘ SL 982
and‘DS 2705 in organic and inorganic management,
respectively. Ingeneral, grainand biological yieldin
tested varietieswashigher under inorganic management
ascompared to organic management. ThevarietiesDS
2705 and SL 982 may be grown in non-traditional
western plain zone under duo organic and inorganic

Photo 15. A view of soybean variety SL 982 at vegetative
phase

Evaluation of potato clones under organic and
I norganic management

Among the clonestested, Kufri Mohan yielded
highest marketable tuber yield (18.992t/ha) and total
tuber yieldaswell in organi c condition followed by

Photo 16: Tuber of Kufri M ohan (Potato)



' ANNUAL REPORT
¥ 2017-18

ICAR-Indian Institute of Farming Systems Research

KufriGarima (17.637t/ha). While, both the clones
remained onfirst (24.073t/ha) and second (23.870t/
ha) positionintermsof marketable tuber production
under Inorganic management too. Thetuber production
of dl thecloneswashigher under inorganic management
than organic ones.

Productivity potential of Sorghum cultivarsin
non-traditional area

Ten sorghum cultivarswere
evaluated in collaboration with b
ICAR-IIMR, Hyderabad. The  ~
cultivar CSH 30recorded highest - %1 2
grainyidd (5.721t/ha) followed by ’
CSV 20 (5.123 t/ha). Cultivar
CSV 27yidded maximumgreen |
fodder (66.299t/ha) under §
inorganicconditions. Thecultivars | (g
CSH 13, CSH 14, CSV 23 and » %

CSH 16 can be grown for dual Photo17. Ear head
purposein summer season. While, of CSH 30

the CSH 30 and CSV 15 were noticed to be early
maturing.

Evaluation of varieties (Basmati Rice)

A total of 24 varietiesof Basmati riceweretested
under Organic & Inorganic management for their grain
anddry biologicd yidd. Amongst thevarieties, thePusa
Sugandha- 2 yielded highest grain (6.560 t//ha)
followed by Pusa Sugandha-5 (5.220 t/ha) under
organic management. However under inorganic
management the samevarietiesi.e. PusaSugandha-2
recorded highest grainyield (6.495t/ha) followed by
Pusa Sugandha-5 (5.865 t/ha).

Externally funded/OutsideProj ect

Project Title Evaluation of rapeseed and mustard
strainsin zonell at [1FSR, M odipuram (funded
under AICRPon Oilseeds)

A total of 24 strains of Indian mustard were
evauatedin RBD withthreereplicationsunder AICRP
multi-location trids. Among the strains, the strain RH
406 gave highest seed yield (3510 kg/ha) surpassing
numerically al thechecks. While, NPJ204 (3475 kg/

ha) and Kranti (3423 kg/ha) recorded first and second
position, respectively. Highest seed weight was
registered by SVJ-72 followed by RH 749 and
DRMRC1-55 (Table 34). As far as maturity is
concerned, thestrains Grirgj, NPJ 203 and RRN 296
werefound to be earliest maturing (135 days).

Table34: M ean Performancel ndian Mustard Srainsin I nitial
varietal trials

Srains Days 1000 Seed

to seed yield

maturity weight () (kg/ha)

Divya-99 142 52 2903
Kranti (NC) 136 46 3423
DRMRCI1-55 137 6.6 3381
RB-69 137 55 2056
DRMR4041 137 6.2 28%
SKM 1104 137 56 41
KMR16-3 140 6.2 2826
RLMCP626 139 58 3356
PR-2013-02 14 55 2869
V372 140 69 3181
PHR-240 138 37 3074
RH 1326 137 57 319%
Girirg LR) 135 6.3 290
RH 1207 137 6.2 3106
NPJ204 138 6.2 A7
RH749(ZC) 139 6.6 3191
DRMRIJ16-1 137 56 3157
RH 406 (Filler) 138 59 3510
NPJ203 135 58 3121
T™ 172 138 52 3197
RRN 8% 135 6.2 3098
RGN 34 135 55 3169
KMR 16-4 137 58 3320
PR2013-07 137 56 3315
CD (0.05) 1902 0373 A
CV% 745 3925 967
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A et of 8 strainsof Indian mustard hasbeen tested
INAVT-l. Inthestrain Grirg (LR) recorded numerical
superiority (2586.48 Kg/ha) over RH 749 (ZC) and
Kranti (NC) rest of thestrainscould not farewd | (Table
35). RH 749 (ZC) was one of the heaviest seeded
strains; ontheother hand, strainsviz. KM 126, Kranti
and NPJ-195 were ascertained early maturing.

Table35: Mean performanceof I ndian mustard strainsin
advanced varietal trial

Srains Days 1000 Seed
to seed yied
maturity weight (g) (kg/ha)
KM 126 129 593 233154
Kranti (NC) 129 440 2501.91
NPJ-195 129 517 24265
RH 749(Filler) 134 537 25290
Grirg (LR) 133 6.00 2586.48
Grirgj(Filler) 134 6.37 249821
PBR422# 136 4.80 2471.05
RH 749 (ZC) 137 6.47 235808
CD at 5% 1614 1062 NS
CV% 0.639 10.793 2908

Project Title: Development of Package of
Machineriesfor CompleteM echanization of Small
L and Holdersunder different Farming Systems
Situation (ICAR-ExtraMural Fund)

The present study hasbeen conducted to know the
mechanization gap in different farming situationsby
administering well-structured questionnairein Western
Plain Zone of Uttar Pradesh in order to develop
mechanization modd villagefor theregion. Theresults
revealed that the major cropping system wasfound
sugarcane-ratoon-wheat (85%) followed by wheat-
sorghum (15%) and rice- wheat (5%). Asper baseline
survey data, around 65 per cent of farmerscome under
margina and small land holder categoriesin Mawana
Block of Meerut whereasin K harkhodablock (M eerut)
only 40 per cent of farmerswerefound under margina
and smdll land holder category. Themechanization level
inthetillage operation wasnoticed about 90-95% (i.e.
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40-50% -own & 50-60% - rental basis). Automatic
sugarcane cutter cum planter used by farmersisonly
rare. The half mechanized system arebeing used in
sugarcane planting, furrow making isbeing done by
tractor operated furrower by 90% followed by manua
cutting and dropping of setsinfurrow. Theindigenoudy
design small tools are being used by both male and
femalefarmerswhich are not ergonomically design
tools. Factorsfor thelow mechanization by thefarmers
have been examined. Farmerswere asked for possible
constraints they experienced which hinder in the
adoption of desirablefarm mechanization. Thefarmers
perceived very high cost of improved farmimplements
and machines as a major cause for non- adoption
supported by the next followed constraint i.e. poor
economic condition of farmers.

The machineries demonstration and training was
initiated after sdlecting villagewithidentifyingthefarm
toolsasper their cropping patterns. Thedemonstration
of line sowing of various cropsin rabi season (i.e.
mustard & wheat) was done through multi crop seed
drill. Sugarcane cutting and planting through 1SR
Sugarcanecutter planter, useof regper binder, brush etc.
has been demonstrated and eval uated for harvesting of
field crops. Ergonomic eval uation have been doneon
variousmanually operated/self-propelled implements
for ng theworking efficiency and comfort among
thefarmers. All the demonstrations com eval uations
have been donethrough farmers' participatory mode.

Themustard crop (variety RH 749) wassownin
thefield by seed drill with row spacing of 40 cm at seed
rate of 4to5kg/haon 10farmers(i.e. 2ha). Theline
sown mustard crop hashigher plant height (189.27 cm)
and number of branches (17.26) as compared to
farmerspracticesfied (i.e. 178.19cm & 15). Theplant
populationin linesown crop (13.83) waslower than
broad casting method (20.67). Theyieldinline sown
wasabout 6 percent higher than farmerspractice (i.e.
broad cagting). Thelinesowing of whest (variety PBW
658 & PBW 725) crop was done by seed cum ferti
drill with row spacing of 20 to 22 cm and seed rate of
75 to 80 kg/ha about 20 farmers (i.e. 5 ha). As per
comparative study, the plant popul ation, number/m?
(505, 459), plant height (106, 105 cm) and lower count
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of weed population/m? (8) was observed inline sown
wheat crop of variety PBW-658, PBW-725,
respectively than broad casted fidld (farmers' practice).
Thehighest yield wasobservedinlinesownwheat in
PBW-725 (5.84 t/ha) followed by PBW-568 (5.72t/
ha), farmerspractice (5.25t/ha).

Evaluation and demonstration of reaper binder

Thefield performanceand eva uation of BCSregper
binder (with threewhed stypeand oscillating head type
cutter blades) was carried out infarmer’s (Mr Kiran
Pd) field at vill.- Pahadpur (Mawana, Meerut, UP) for
harvesting of wheat crop. Theactual field capacity of
the reaper-binder was observed as0.280 ha/h with field
efficiency of 64.65 per cent at an average operating
speed of 3.6 kmvh. Thefud consumptionwasobserved
as 3.52 |/haand time of harvesting about 3.52 h/ha
Labour requirementsby mechanical harvester (i.e. BCS
reaper binder) wasobserved 3 man-hhafor harvesting
and 28 man-h/hafor collecting the bundle, however,
total labour required 200 man-h/ha in manual

Photo 18. Demonstration cum evaluation of reaper binder
for harvesting of field crops

harvesting, bindinginbundleanditscollection. It saves
labour and time about 70% as compared to traditional
method. The cost of operation of reaper binder isRs
767/h and Rs 2703/ha. The farmer earns about 35
thousand Rsafter harvestingwhest. Problemof trained
operator and comfort arefacing by thefarmers. There
is a need for ergonomically designed of seat for
operator.

Evaluation and demonstration of sugarcane
planter

Thefield performance and eval uation of tractor
operated 11SR sugarcane cutter planter (two row
planting with spacing of 70 cm) wasdoneinfarmer’s
(Mr Sanser Pdl) vill.- Pahadpur (Mawana, Meerut, UP)
for sugarcane planting. Thefield capacity of themachine
wasfound to be 0.18 ha/lh with thefield efficiency of
73.02 percent at effectiveworking width 1.50 m (row
torow spacing of 0.75 m) and forward speed of 1.85
km/hr at 1 st low gear. At cutting speed of 1600 rpm
(engine) aset length of 26.96 cm at forward speed of
1.8 km/hr (I st low gear) an overlap of 3.68 cmwas
observed. The seed requirement was observed 9.23
tonnesper hectare at the forward speed of 1.85 kmv/hr
at | stlow gear. Mean value of cut seed-sett length was
34.2 cmwith 2to 3 buds. At forward speed of 0.5
ms?, overlapping varied between two successive setts
2 - 4 cm, which was well acceptable and within the
desired overlapping range of 5-10 cmfor subtropical
India. Farmerswere convinced to usethismachinery
and used for planting of sugar canefor about 5 acre
area

Photo 19. Demonstr ation cum evaluation of sugar cane
cuttingand planting device
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Ergonomic evaluation of toolsand implementsin
Sugarcane-wheat-paddy production system

Ergonomics study in Sugarcane-wheat-paddy
production system of Western plain zone of Uttar
Pradesh under the project shows that activities of
sugarcane cultivation viz de-topping de-trashing, of
sugarcane leaves, manual loading of bundles of
sugarcane entailshigh energy expenditurei.e. 7.81
0.18 kdmint, 11.03 £ 0.22, 12.0 £ 0.87 kJmin*
respectively. The postural discomfort wasfound to be
higher depicted by their body part discomfort score
(BPDS) 18for sugarcaneloading activitiy ascompared
to sugarcanede-trashing and de-topping activities (17
for each). Manud uprooting and transplanting of paddy
seedlingsentailshigh muscular discomfort (BPDS =
16). Inwhest harvesting activity, working efficiency for
improved sickle (falcon make) wasfound to be 15 %
higher with substantial reduction (upto 25 per cent) in
physiological cost of work ascomparedtoloca sickle.
Whereas, theworking efficiency for brush cutter was

51

Photo 20. Wheat harveii ng through brush cutter
foundtobe81.75 % higher with negative physiologica
cost of reduction (-17.8 per cent) ascompared tolocal

sickle. Use of brush cutter can be effective for the
harvesting operationsinfield cropswith.
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Cropping Systems Resource Management (CSRM)

INSTITUTE FUNDED PROJECTS

Project Title: Identification of bio-intensive,
complementary cropping systems for high
productivity and efficient resour ceuse

Five complementary systemswere eval uated for
higher productivity and profitability under flatbed and
raised bed land configuration. The cropping systems
evaluated were, T : maize (Cob)+veg. cowpea
(BB)+sesbania(F)-lentil (BB)+mustard (F)-greengram
(G+R) T,: maize+ cowpea (fodder)-maize (cob)
+black gram-whesat+methi (6:1)-greengram (G+R) T .;
sorghunt+ cluster bean (f)-maize(C)+black gram (1:1)-
methi-cowpea (V+R), T, sugarcane-ratoon-wheat
and T .. maize(cob)-potato-okra. AsindicatedinFig.11
maximum wheat equivalent yield (38.70 t/ha) was
recorded in Sugarcane-ratoon-wheat cropping system
which was lowest (14.21 t/ha.) in Maize+cowpea-
maize+bengd gram-wheat+methi-greengram. Systems
productivity (106 kg/ha/day) and profitability (Rs. 967
/halday) werea so highest in Sugarcane-ratoon-whesat
followed by maize (cob)-potato-okra(Fig. 13 & 14).
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Fig. 13. Effect of bio-intensive complementary cropping
systemson wheat equivalent yield and productivity
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Fig. 14. Effect of bio-intensive complementary cropping
systemson profitability
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EXTERNALLY FUNDED PROJECTS

Proj ect title: Adaptation and mitigation potential
through conservation agricultureand IFSmodules
(NICRA)

Three objectiveswereidentified for IIFSR viz.,
Study of carbon sequestrationin different cropping
systems in the on- going long-term experiments of
AICRP-IFS/NPOF, Study of GHG emissionsinrice-
wheat and other prevalent cropping systemsin [IFSR
network in at least two treatments (farmers' practice
vs. the best practice) throughout the season at
periodica intervalsand modding studieswithfarming
systemsexperimental dataand relatingitto GCMsto
asesstheadaptation potentid of [FSto climate change.
During the year 2017-18, we have completed the
followingtasks,

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

A field experiment was carried out for threeyears
(2014-15t02016-17) tomonitor GHG emissonfrom
rice-wheat system under different crop establishment
methods and different source of nitrogen. Three
different source of nitrogen were applied as per
trestment viz. norma (S1), neem coated (S2) and sulfur
treated (S3) under different establishment methodsviz.
conventiond (T1), direct seed (Wet)-(T2), direct seed
(Dry) -(T3) and System of riceintensification (SRI)-
(T4). Thetreatment plotswerelaid out in arandomized
block design with three replications. The crop was
raised as per the locally recommended agronomic
practicesexcept for thefertilization, which wasdone
asper thetreatments. Thetreatmentsin riceincluded:
T1S1-Conventional +Urea, T1S2- Conventional +
Neem coated, T1S3- Conventional+ Sul phur treated
Urea, T2S1- DSR (wet)+Urea, T2S2- DSR
(wet)+Neem Coated Urea, T2S3- DSR (wet)+Sulphur
treated Urea, T3S1 -DSR(Dry)+Urea, T3S2- DSR
(Dry)+Neem Coated Urea, T3S3- DSR
(Dry)+Sulphur treated Urea, T4S1- SRI+Urea, T4S2-
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SRI+Neem Coated Urea, T4S3- SRI+ Sulphur treated
Urea. Asfar aswheat isconcerned, two establishment
methodsviz., Zerotillage (T1) and conventiona (T2)
methods and different source of nitrogen viz. normal
(S1), neem coated (S2) and sulfur treated (S3) were
tested. Methane and nitrous oxideflux fromtherice-
wheat field plotswas monitored by using the manual
closed chamber method.

Methane emission fromrice

Themethaneemissonfromdirect seededrice (wet)
with the application of neem coated ureashowed less
emission of 27.1 kg/haand conventional puddlerice
with ordinary ureashowed highest emission of 39.99
kg/ha. Thetreatment direct seeded rice (wet) withthe
application of neem coated ureafound statistically
ggnificant lessemisson comparedtoal other trestment
combinations. DSR (wet)+Sulphur treated Urea,
DSR(dry)+ normd ureaand SRI+NCU aredatigticdly
at par while SRl + normd ureaisgtatisticaly at par with
Conventiona + Neem coated and SRI+ Sulphur treated
Ureatreatments. The application of neem coated urea
under conventiond treatment reduced 20.2 % emission
of methanewhereassulfur treated ureareduced 8.2 %
(Fig. 15) methane emiss on compared to conventional
urea. Duncan’sMultipleRange Test (DMRT) at the0.05
leve of probability, it wasfound that direct seededrice
with neem coated urea has the best treatment and
conventiona method with normal ureaplotshasthe
poorest performing treatment.

wip=CH4 =fl=N20

T151 T1S2 T1S3 T2S1 T2S52 T253 T351 T352 T353 T4S1 T4S2 T453
Treatments

Fig. 15. Reduction percentageof CH, & N.O in different
treatments
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Nitrous Oxide Emission from rice

Significantly lower N,O emissionswererecorded
following the application of neem coated Urea in
conventional methods of paddy cultivation, when
compared to the other treatments. The emission of
Nitrous Oxidefrom T4S1, T2S3 and T3S3 wasalso
datigticaly (p<0.05) at par. Thenitrousoxideemisson
variesfrom 0.04 mg m2hto 0.05mg m2h*fromthe
different establishment method of paddy , treated with
different types of Urea(Table 36). The neem coated
Urea reduces the nitrous oxide emission 16.4%,
14.07%, 8.67% and 12.9% less as compare to the
normal urea treated plots under conventional,
DSR(dry), DSR(wet) and SRI method of paddy
cultivationrespectively. Sulfur trested ureain SRI paddy
field reduce 7.29 %lessN,O emission ascompareto
theNorma Ureatreated plotswhereasin conventiona
plotssulfur treated ureareduces 11.84% less nitrous
oxide as compare to normal urea. The emission of
nitrous oxidefrom sulfur treated ureawas statistically
at par in DSR (Wet) and DSR (Dry). In respect of
nitrous oxide emission, Neem coated Ureatrestment
in Direct seeded Rice establishment methods hasthe
best treatment and normal Urea application in
conventional method and Direct seeded Rice (Wet) has
the poorest performing trestments.

Global warming potential (GWP) and carbon
equivalent emission (CEE) in rice

Globa warming potential in terms of gaseous
carbon emission varied significantly with various
treatments between 1306.5kg CO2 equivalent ha' in
the conventionally paddy cultivation plotstreasted with
normal ureato 938.95 kg CO2 equivalent ha* after
application of neem coated ureain DSR (Wet). GWP
on CO2 equivaent basisin DSR (Dry) establishment
method with neem coated ureahasthe best trestment
inrespect of globa warming. Theeffect of neem coated
urea in conventionally cultivated plots was also
statistically (p<.05)at par with the plots under SRI
systemsand aso from sulfur treated ureagpplied plots
of DSR (Wet). Therewasagood effect of neem coated
urea in all the four establishment methods of
paddy.Neem coated ureareducesthe GWPval ues of
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Table 36: Total methaneand nitrousoxideemission and other char acteristicsof emission from riceunder different treatments
(Averageof threeyears)

Treat- Methane Nitrous GWPof Carbon Yield of Total carbon ~ Carbon
ments Emission Oxide rice systems Equivalent crop fixed Efficiency
(Kg/ha) Emisson (KgCO,/ha) Emission (Kg/ha) (Kg/ha) Ratio
(Kgha) (KgC/ha)
T1S1 399 151° 1306.55° 356.33¢ 4839 226848 7.16
T12 3192 1142 1023.33 279.09 4422 2069.37 830
T13 3B.70" 1.3 1181.10 3212 4535 212321 742
T2S1 30.42¢ 133¢ 1052.37¢ 287.01¢ 4340 203259 822
T22 27122 119 938.95 256.08 4406 2064.02 9.34
T23 29.64¢ 1.30 1026.71° 280.01° 4413 2066.93 845
T3S1 29,75 1314 1032.37™ 281.56" 4373 2047.98 873
T32 2800 116 A7.10° 258.30° 4278 2004.64 9.63
T33 28.83° 1.25* 992.81° 270.7r 3930 184065 837
T4S1 32.44f¢ 133¢ 1092.51¢ 297.96° 4776 223467 8.77
T42 2967 118 990.15 27008 4622 216207 9.383
T43 3253 1.284 1078.7C¢ 294.1% 4759 22822 9.17
SEm 0271 0.028 9.65 263 472.85 21796 0812
LSD(P=005) 0562 0.0586 2002 546 980.65 45203 168

the order of 20.96%, 7.46%, 8.84% and 10.16 % in
all the four methods of paddy establishment in
comparison to normal ureaapplication in respective
different rice establishment methods. In case of carbon

In each column the mean values followed by
common lettersarenot Sgnificantly (p<0.05) different
between treatmentsby Duncan’smultiplerangetest
(DMRT).

equivalent emisson, best treetmentswasthe DSR (Dry)
treated with neem coated ureawhichwas statistically
at par withthesametreatment under DSR(wet). Among
thetreatmentshighest value of CEE wasrecorded in
conventiona treatment with normal urea.

Nitrous Oxide emission from wheat and GWP

The lowest emission of Nitrous Oxide was
recorded in zero tillage with neem coated urea
treatment. Ascompareto conventional method inzero

Table37: Total nitrousoxideemission and other characteristicsof emission from wheat under different treatments(Aver age of
threeyears)

Treatments NitrousOxide GWPof Carbone Yield of crop Total carbon Carbon
Emisson Wheat Equivalent (Kg/ha) fixed Efficiency
(Kg/ha)? (KgCO,/ha)’ Emission (Kg/ha)® Ratio
(KgC/ha)e
TiS1 052 159.77 4357 5800.00 239540 54.97
Ti2 047 14558 39.70 6066.67 250553 6310
T13 051 158.16 4313 533333 2202.67 5107
T2S1 055 17092 46.62 5466.67 2257.73 4843
T22 049 15093 4116 6200.00 2560.60 6221
T23 053 164.45 44.85 573333 2367.87 52.80

aL.SD (P=0.05): N source, 0.0298; tillage, .024; N source x tillage,0.042; * LSD (P=0.05): N source, 8.79367; tillage, 7.1800 ; N source
x tillage, 12.436; ¢ LSD (P=0.05): N source, 510.262 ; tillage, 416.627; N source x tillage, 3.392; 4L SD (P=0.05): N source, 2.39854;
tillage, 1.95840; N source x tillage, 721.62;°L.SD (P=0.05): N source, 210.22834; tillage, 171.65072,N source x tillage, 297.307; ' LSD
(P=0.05): N source, 6.34564; tillage, 5.18119,N source x tillage, 8.974
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tillagepracticeemittedlower nitrousoxideinal fertilizer
treatment (urea, neem coated ureaand sulfur coated
urea).In zero tillage with neem coated ureawasless
emission of nitrousoxidei.e. 0.47 kg/haand almost
samein conventiond with neemtreated ureai.e. .49kg/
ha. Globd warming potentia intermsof gaseouscarbon
emission varied significantly with varioustreatments
between 170.92 kg CO, equivalent ha' in the
conventional cultivation plotstreated with norma urea
t0 145.58 kg CO, equivalent ha' after application of
neem coated ureain Zerotillage (Table 37).

Project Title: CRPon Conservation Agriculture
Project

A(1): On - farmtrial of zero tillage, residue
retention and crop rotation practices in

rice- wheat cropping system

Two varietiesof riceviz. PB-1121 and PB-1509
and five varieties of wheat namely PBW-226, HD-
3086, DBW-17, HD-2967 and WH-1105 were
evaluated a eight farmersfield adopting conventiona
practiceand conservational aspects. WEY, Net returns
andB:Cratioaregivenin Table 38.

WEY (9.80 t/ha) was recorded higher under
conventiond practices, whichwasabout 10.9% higher
as compared to conservational practices. However
benefit cost ratio washigher (1.85) under CA practices
(Table 38).

A(2): On - farm trial of zero tillage, residue
retention and crop rotation practices in
maize -wheat cropping system

Maizevariety viz. Africantall for fodder and two
varieties of wheat namely PBW-226 and HD-2967
were grown at eleven farmers field adopting
conventional and conservational practices. WEY, Net
returnsand B:Cratio aregivenin Table 39.

WEY (7.72 t/ha) was recorded higher under
conventiona practices, which wasabout 5.2% higher
as compared to conservational practices. However
benefit cost ratio washigher (2.12) under CA practices
(Table 39).

B (1): Agronomic evaluation of sugarcane
varieties under CA practices

Nine varieties of sugarcane viz. Co 0238, CoS
03234, UP 05125, CoS 03251, Co 0118, CoLK
011201, CoLK 013201, CoPK 05191, Co
098014were evauated under CA practices.

Agronomic evaluation of elitelinesisextremely
important for expression of the traits suitable for
practicesof conservation agriculture. Anexperiment on
varietd eva uation hasbeeninitiated on summer planting
of sugarcaneinwhich planting of sugarcaneisdoneafter
theharvest of wheat crop. Varietiesrespond differently
as number of millable cane (106250 per hectare) in
variety CoLk 011201, cane height (218.44 cm) in

Table38: WEY (t/ha) and net retur nsasinfluenced by CA and CPinrice-wheat cropping system

SNo. CA CP
WEY (t/ha) Net returns(Rsha) B:Cratio  WEY(t/ha) Net returns B:C ratio
(Rs/ha)

1 7.03 63087 123 883 73329 103
2 9.01 95294 186 1203 124402 175
3 750 70741 138 551 18566 026
4 767 73363 143 784 50685 071
5 1020 114485 225 1029 96166 135
6 981 108170 211 104 108440 153
7 882 92181 180 1049 99386 140
8 11.88 141926 277 1230 128914 181

8.99 94906 1.85 9.80 73723 1.23
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Table39: WEY (t/ha), net returnsand B:C ratioasinfluenced by CA and CPin maize-wheat cropping system
SNo. CA CcP

WEY (t/ha) Net returns(Rs/ha) B:Cratio  WEY(t/ha) Net returns B:C ratio
(Reha)
1 811 93656 245 7.75 76693 156
2 787 89702 235 122 63108 138
3 124 79482 208 762 74512 151
4 582 56347 148 789 79041 160
5 561 53074 139 127 68192 140
6 768 86657 227 741 71134 144
7 6.23 63143 165 785 78351 159
8 771 87157 228 864 91143 185
9 793 90625 237 738 70635 143
10 841 98546 258 800 80772 164
1 815 94219 247 786 78497 159
7.34 81146 2.12 71.72 76098 154
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Fig. 16. Yield and yield attributesof sugarcanevarieties
under CA practices

variety CoS 098014, no of green top leaves (11) in
variety CoS 03251, leaf area (618.22) invariety Co
0238, singlecaneweight (888.89gm) invarietiesCo
0118 and CoS 098014, singlegreentopyield (111.11
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Fig. 17.Yield and yield attributesof sugar canevarieties
under CA practices
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gm) invariety CoLk 011201, brix value(22) invarieties
CoS 098014, CoS 3234 and CoS 5191 recorded
highest whilevauesfor canediameter (28 mm) for Co
0118 and caneyidd (100.2t/ha) found highest invariety
CoPk 05191 (Fig. 16 & 17).

B (2): Agronomic evaluation of rice and wheat
varieties under CP and CA practices

InKharif season eight varietiesof ricewasplanted
in conventiond practice and sowing with DSR method
in conservation practicefor varietal evaluation. The
vauesfor plant height (99.93 cm) and number of filled
graing/panicle(81.33) recorded higher invariety Pusa
2511with conventional practice. While number of
panicle per meter row length(37.83) invariety Pusa
1121 inconventiond practice, no. of unfilled grainsper
panicle(51.2) invariety Pusa2511 with conservation
practice, straw yield(45.83 /@) invariety Pusa1121
in conventional practice,grainyield (15.28 g/ha) in
variety PusaBasmati — 1 with conservation practice
and days to flowering recorded earliest 50 daysin
variety Pusa1460 with conventiona practiceand last
at 80 daysin variety Pusa 1401 with conventional
practice.
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All theyield attributes of wheat viz. plant height,
number of tillers, spikelength and grainsper pikewere
recorded in higher order under conventional practices
and therefore grain yield was also recorded 5.03%
higher under CPascompared to CA practices. Among
thevarietiesDBW-90 recorded the highest grainyield
of 6.11 t/hafollowed by DBW-17 (5.89 t/ha) under
conventional practice however DBW-88 and WH-
1105 werethe higher yieldersunder conservational
practice (Fig. 18).

e Girain yield (vha) CA
—a—Straw yield (tha) CA
—s#=Biological yield (Uha) CA

w Girain yield (tha) CP
==Straw yield (Vha) CP
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Wheat varieties

Fig. 18.Yidd attributesof wheat under CP and CA practices

B (3): Evaluation of different cropping sequences
for crop intensification under CA practices.

Thefield experiment wasundertaken a M odipuram
to study theeffect of tillage, mulch aswell asresidue
retention with adaptation of cropping sequenceswith
two factorswhich isTillage practices and cropping
systems. These management practices impact on
growth, productivity, soil fertility and economicsof rice-
wheat based cropping systems. Two tillage systems,
four cropping systems combinationwere combinedin
arandomized block designwiththreereplications. The
tillage systems (main plots) were: Conventional
practices(CP) i.e. 4 harrowing and one patella and
conservation practices (CA), The cropping systems
(sub-plots:CS Sugarcane-Ratoon-Whezat, CS, Rice-
Wheat-Green Gram, CS, Rice-Wheat-Susbenia,CS,
M aize(Cobs)-Peas(Pod)-Wheat-Cowpea). The crop
residue retention used to beasmulch cropswere sown
as per recommended package and practiceswith seed
rate 100, 15, 25, 25 and 6000 kg/ haand line spacing
20, 60, 30,20 and 60 cm apart of wheat (DBW-17),
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maize (PAC-740 Hybrid), pea (PS-1100 Hybrid),
DSR rice (Pusa-1509) and sugarcane (Co-0118),
respectively.

InCS, Sugarcane planted 60 cm line spacing with
useof mulch and without mulch. Therewasno earthing
up and tillage used in conservation practice and the
resultsfound that number of millable cane/m? (10.47),
cane diameter (28.63 mm), canelength (205.44 cm),
singlecaneweight (1094.44 g), leaf area(677.94 mnv),
SPAD reading (31.32),cane yield (90.69 t/ha) and
green top yield (21.94 t/ha) was found higher as
compared to conventional practice.

In cropping sequencestwo and threeKharif crop
wasricewithtwotillage practices. Therewasonly two
parametersno of effectivetillers(862) and no. of unfilled
grains (47.60)in CS, recorded high in value with
conservation practicewhileplant height (264.60), grain
yield(62.5 g/ha) and straw yield (111.46 g/ha) with
CS,and paniclelength (7.43cm) in CS, wererecorded
higher with conventional practice. Followed by rice
wheat crop was cultivated in both cropping sequences.

In cropping sequence four, maizewasgrown as
kharif crop and some characterslikecob length (29.03
cm), cob diameter (17.02 cm), grainrows/cob (12.87)
and no. Of graing/cob (521.93) in conservation practice
whileplant height (223.58 cm), cobyield(104.37 g/ha)
and stover yield (213.19 g/ha) found high with
conventional practice. After Maize vegetable pea
cultivationfollowedinthissysemand theresultsshows
thatintermsof plant popul atiorymeter row length (9.06),
singlepodweight (8.78 gm), grain weight/pod (4.02)
inconventiond practiceand shelling percentage (47.06)
and pod yield(26.93 g/ha) found higher with
conservation practice. Followed by peawheat crop
wascultivated inthissequence.

In wheat crop CS,, CS, and CS, al the three
sequences were engaged and the result shows that
SPAD reading (40.64) at 60 DASin CS, and spike
length (9.87 cm) in CS, found highest over all three
cropping sequenceswith conservation practicewhile
plant height at 60 DAS(59.89 cm), leaf area(226.41
cm and 296.56 cm) at 60 and 90 DAS recorded
superior in CS, and no. of tillers'meter row length
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Table40: Component yiedd and WEY influenced by conventional and conservational practicesunder different cropping systems
Cropping System Component grainyield (t/ha) Av.
CA CP WEY
Kharif Rabi Summer  WEY (t/ha) Kharif Rabi Summer  WEY (t/ha) (t/ha)
Sugarcane-ratoon
-wheat 90.69 1507 90.28 1500 1504
Rice-wheat-green
gram 488 381 836 6.14 326 897 866
Rice-wheat-seshania  3.95 3.75 743 6.25 403 984 864
Maize (cob)-pea
(veg)-wheat-cowpea 9.30 269 11.82 1043 195 177 11.80
361 34

(167.67), plant height at 90 DAS (94.56 cm), tillers/
meter row length (124), graing/ear (44.33) and grain
yield (40.28 g/ha) recorded highest in CS, and plant
stand/meter row length (158.67) and plant height at
harvest (90.20 cm) was found highest with CS, in
Conventional practice.

Maximumwheat equivaent yield (15.04 t/ha) was
recorded under sugarcane-ratoon-wheat system
followed by maize(cob)-pea(veg.)-wheat-cowpea
(11.80 t/ha) whereas rice-wheat-sesbania system
recorded thelowest WEY of 8.64 t/ha(Table 40).

Project Title: Efficient ground water management
for enhancing adaptivecapacity to climatechange
in sugarcane based farming system in
Muzaffarnagar district

Energy measurement at farmer’sfield

The energy measurement was performed on
farmers fiddat village Rasulpur Jatan, Muzaffarnagar
in various crops under pipeline and open channel
irrigation system. Theingtdlation of fiveenergy meters
wasdoneonfarmers field at village Rasul pur Jatan,
Muzaffarnagar. Out of five, threewereinstalled on
underground pipelinefor irrigation of cropsand two
onfarmers method of irrigation (open channel). The
floodirrigationwasgivenindifferent cropsthrough both
method of irrigation (i.e. open unlined channel and
underground pipeline). Theobservation of eectricity
energy consumption (kWh) and duration of irrigation
(h) for bothirrigation system by underground pipeline
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and open channd systemweretakenindifferent crops
(i.e. sugarcane, wheat, barley, mustard, sugarcane
ratoon, barseem etc.). The data about duration of
irrigation and el ectricity consumption of both method
of irrigation per areabasiswererecordedfor irrigating
of abovevariouscrops. The estimation of electricity
energy consumption aswell astime of irrigation for
wholecrop duration of different cropswasdonein both
irrigation methods.

Irrigation time and energy consumption

On average, the saving of electricity energy for
irrigation provided (Fig. 19 & 20) inonecrop duration
was noticed 1474, 1106,705, 301, 168 kWh/ha in
sugarcane ratoon, sugarcane, barseem (fodder), wheat
and mustard, respectively, inunderground pipelineas
compared to open channel method. The time of
irrigation wasa so saved inunderground pipelinethan
open channel method (i.e. 70, 58, 27, 17, 9 hourgha
In sugarcane ratoon, sugarcane, barseem (fodder),
wheat and mustard, respectively). Keeping all
parameterswere constant in both cases such asdepth
of irrigation was kept 2-5 cm as crop wise and
conveyancelength of open channd (upto 100m) and
underground pipe was about same. Same cropswere
considered for observation.

Itisestimated that the el ectricity energy wassaved
about 62, 49, 39, 37 and 34% under sugarcaneratoon,
sugarcane, barseem (fodder), wheat and mustard,
respectively in underground pipelineascompared to
open unlined channel for irrigation of one hectarein
wholecrop duration.
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Fig. 19. Total irrigation timeconsumed (hr/ha/crop) under
pipelineand open channd irrigation systemin variouscrops
in Rasulpur Jatan (M uzaffarnagar District)

Quantification in saving of underground water
through pumping

The discharge of each bore well was observed
whichisfoundto be 13.22|/secfor 10 HP motor and
17.521/secfor 15 HPmotor. Thesaving of underground
water through pumping was estimated from saving in
timeof irrigation and it wasfoundto be 39, 32, 15, 9.6,
5.2 ha.cm in whole crop duration under sugarcane
ratoon, sugarcane, barseem (fodder), wheat and
mustard crops, respectively, whenit wasirrigated from
pipelineirrigation system. If weprovide5cmirrigation
depth for sugarcane/ratoon crop, then 6 to 7 number
of irrigation can be given from saved water (32to 39
ha.cm). The over exploitation of ground water can be
saved through underground pipelineirrigation system.

Household GHG Estimation

A study was carried out to estimate the baseline
GHG emisson (Kg CO,-€) fromapplication of synthetic
fertilizer, FY M and also emission from livestock at
Rasul pur Jatan, M uzaffarnagar. The methodol ogy for
estimating GHG emitted from the activity databased
onthemethodol ogiesprovidedintheagriculturesection
of the IPCC 2006 & IPCC 1996 Revised Guidelines.
Country specific emission coefficient (Tier-111) and
IPCC default coefficient will be applied to get total
emissionfrom each category of IFSmodules. Thebasic
datafor the estimation of GHG from 12 farmers field
were collected and the GHG emissions (kg CO,-e
farm™) from application of synthetic fertilizers, FYM
applicationin cropsand livestock componentswere
estimated anditisgiveninthefollowing tables. The
study wasconducted on 12 farmsof villagehaving tota
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Fig. 20. Total ener gy consumed (kWh/ha/crop) under pipeline
and open channel irrigation system in various cropsin
Rasulpur Jatan (M uzaffar nagar District)

areaof 20.1 ha Thehighest emissonwasfound 3121.4
KgCO,-eand 6749.3Kg CO_-efromfertilizer, FY M
application and livestock respectively, and theminimum
emission wasfound 501.0Kg CO,-eand 1071.7 Kg
CO,-efromfertilizer, FY M application and livestock
respectively. Total GHG emissionfrom 12 farmswas
found 76034.7 Kg CO,-e out of which the total
emissonfromfertilizer, FY M application and livestock
wasfound 20933.1 Kg CO,-eand 55101 Kg CO,-e
respectively which are 27.5% and 72.5% of total
emisson.

Development of self-resilient farming system
models

Farming system model swith cropsand cropping
system, vermicomposting, boundary plantation and
variousirrigation systems (water saving devices) such
asdripirrigation, raingun, and flood irrigation system
areunder devel oping conditions. Karondaand papaya
plantsare planted as boundary plantation. Sugarcane
cropwithfivetreatmentsviz. T,: Farmer’spractice, T,
RDF through NPK, T:25% N substitution through
vermicompost, T,:50% N substitution through
vermicompost, T.:100% N substitution through
vermicompost have been planted for studying the
nutrient dynamicsand water requirement of the crop.
Total 5000 m? area has been covered under the
sugarcane crop.

During the period under report the following
activitieshave been performed under the project:

1. Boundary plantation: 500 plantsof Karonda
(Carissacarandas) at each location wereplanted. The
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growth of plantsisquite satisfactorily, however it will
start fruiting after two years. After attaining thefull
growthitwill aso act asgood fencing and will protect
thefieldfromthewild animds.

2. Sugarcaneplanting: Tostudy the nutrients
and water dynamicsthe present field experiment with
fivetreatments(T,: Farmer’spractice, T,: RDN, T.:
25% N substitutionwith VC, T,: 50% N substitution
withVCand T.: 100% N substitution with VC) has
been planned at two different locationsin Rasul purJatan
villageof district Muzaffarnagar. Thetreatment details
aregiveninTable41.

Papaya, maize (cob) and turmeric cropswerea so
tried asinter cropsin sugarcane, however papayaand
maize cropswere damaged by thewild animals (wild
pig) and turmeric cropisgrowing well asanintercrop
with sugarcane.

Growth parametersand yield of sugarcane under
various treatments

Following periodical observations have been
recorded in sugarcane, however detailed resultswill be
presented after harvest of the crop:

25 % N substitution through vermi compost
attained the maximum plant height and number of nodes
followed by farmers practice. 50% of N substitution
through vermi compost recorded the maximum cane
weight whereasbrix valuewas highest when 100% N
was substituted with vermi compost.

It was noted that integration of vermin-compost
along with fertilizer nutrient enhanced the brix value
(22.0%) which was highest when 100% N was
substituted with vermin-compost. RDF recorded the
maximum sugarcaneyield (124 t/ha) which wasabout
12.7% higher than the yield obtained under farmers
condition. 25% of nitrogen subdtitution throughvermin-
compost recorded 4.54% higher yield than farmer’s
condition (110t/ha) (Table41).

GHG Emission

The 4-day average Nitrous Oxide emission after
application of fertilizer under different trestmentsisgiven
inTable42. Itisfound that thereis63% and 39.1%
reduction in nitrous oxide emission under 100%
subgtitution of vermi compost and 50% substitution of
vermi compost, respectively compared to farmers
practice.

Table4l: Yield attributesand brix valueasinfluenced by different treatments

Treatment  Plant height (cm)  No. of nodes Caneweight (kg.) Topweight (kg) Brixvalue(%) Yidd (t/ha)
T1 268 17 1325 0.275 175 110
T2 2 14 0975 0.225 196 124
T3 m 18 1050 0.200 200 115
T4 248 15 1350 0.300 214 21
5 245 16 1175 0.225 20 625

Photo 21. M easur ement of GHG emission in sugar canecrop
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Table42: NitrousOxide Emission under different management practicesin Sugar cane

Treatment NitrousOxide Emission % reduction over
kg/ha farmerspractice

Farmer Name: Mr. Bachan Singh

Farmer’sPractice-350kg N and 69 kg P,O /ha 1423615 -

RDF-200:60:90 KgN:P,0_.K20/ha 1.000289 29.7

RDF+25%N Substitution throughVC 0.96476 322

RDF+50% N SubstitutionthroughVC 0.676095 525

100% N Substitution through VC 0531253 62.7

Farmer Name: Mr. Bablu Singh

Farmer’sPractice-350kg N and 69 kg P,O /ha 1.396188 -

RDF-200:60:90KgN:P,0,.K20ha 1.272901 88

RDF+25%N Substitution throughVC 1.053051 246

RDF+50% N Substitutionthrough VC 1.036396 25.7

RDF: Recommended Dose of Fertilizer, VC: Vemi compost

Project Title: Strengthening Simulation
Approachesfor Understanding, Projecting and
Managing Climate Risks in Stress-prone
Environments Across the Central and Eastern
Indo-GangeticBasin (AgM | P)

ThisAgMIP-ICAR collaborative international
project apply s mulationtoolsin themajor production
ecologies of the central and eastern Indo-Gangetic
Basin(India, Nepd, Bangladesh) in order to understand
theintegrated assessment of climate changeimpact on
agricultura productivity. It will aso assessthevaueof
adaptation strategies under current and projected
climatology by congideringwhether smulationtoolsand
approaches and adequately capture the potential of
different rategiesfor buildingresilience. Theeffortams
tofortify anexisting network for agricultural smulation
moddingwhilebroadeningittoindudestronger linkages
to dimateand socioeconomic scientists. During theyear
2017-18, thefollowing research activitiesdone under
thestudy steKarna Didtrict

Farmreturns

The TOA-MD models simulated the potential
impact of adoption of adaptation packagesfor RCP4.5
and 8.5for different GCMsand crop modesunder high
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and low price scenario. The simulated results for
potentia impact of farm returnsdemondratethat; at the
predicted adoption rates, farmers could increasetheir
net farm returnssubstantialy, depending upontheRCPs
and GCMs. On an averageirrespective of RCPsand
GCMsand models, adoption of adaptation packages
couldincreasefarm net returnsby 15% with arange of
3% to 34%. Thecurrent analysisshowsthat for each
of theRCPs, GCMs, crop modelsand stratum farmers
could increasethe net farmincomeindicating that the
proposed adaptation srategy could minimizethecdimate
changeimpactsintheregion. However, whilecomparing
averagefarmreturnsfor high and low price scenarios,
theimpact on farm net returnswas higher inthehigh
price scenario (18.22%) than in low price scenario
(17.8%) for RCPs4.5, irrespective of crop modelsand
GCMs. Weobserved the similar trendshasfollowed
for theRCP 8.5 aswell inwhichtheincreaseinfarm
returnsfor RCP 8.5 for high price scenario washigher
(13.23%) and low price scenario (12.5%).

Ontheother the DSSAT andAPSIM simulations
for RCP 8.5 smulationsunder different GCMsshows
that therangeof cropmodd variahility isvery lessacross
high and low price scenarios and both of the model
showsonly 13%increaseinfarmreturnsdueto adoption
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of adaptation packages(A3). Smilar resultswerefound
for the case of low price scenario for APSIM and
DSSAT for RCP 8.5 scenario. The overal results
indicate that the proposed adaptation packages
developed for rice and wheat could benefit for the
farming populationsinthewestern |GB and theseresults
aresengtivethat increasein price could increasethe
farmreturnsand decreasein pricedecreasesthefarming
systemsreturnsindicating that any changesinriceand
wheat causesfarming systemsreturnssubstantialy.

I mpact of adaptation on poverty

The adoption of adaptation packages could impact
on poverty intheregion, eventhough, it should benoted
that; poverty in Karnal isnot the major issue because
at thebaseline poverty level intheregionislessthan
15%, unlikely with other regionsin India Nevertheless,
riceand wheat beingthemgjor cropinintensivearess,
any changesinthecropyield could changethe poverty
of farming populations. In this case the adoption of
adaptation packages can have substantia reductionin
thepoverty intheregionthat rangesfrom 0.1%to 8%
for theaggregated population. Theresultsasoindicate
that thefarming population issensitiveto any changes
inthericeand wheat. However, the s mulated impact
of adaptation packageson poverty wasdifferent for
different RCPs. Thes mulated percentage decreasein
poverty rates for the aggregated population
(irrespectiveof stratums) dueto adoption of adaptation
packages for RCP 4.5 and 8.5 GCMs from the
smulated outputsof APSIM and DSSAT. Theadoption
of adaptation packagesat the predicated adoptionrates
for RCP 4.5 can reduce poverty leve that rangesfrom
0.1to 8% whiletheseresultsfor the RCP 8.5 ranges
from0.1to 3% indicating that the adaptation proposed
adaptation could benefit for both the GCMs.

Project Title: Global Yield Gap and Water
Productivity Atlas(GY GA)

Themainaim of thisproject isto assesstheyield
potentia (Yp) or water-limited yield potential (Yw),
yield gap (Y g) and water productivity (WP) using a
bottom-up approach based on actual dataand robust
crop simulation models. GY GA aspires for global
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coverage of yield gapsfor al major food cropsand
countriesthat produce them, focuses on maize, rice,
wheat, sorghum and millet in 20 countries spread over
all the continents. In south Asia, during thefirst phase
Indiaand Bangladesh are participating in this project.
During theyear 2015, based ontheareaof fivemajor
crops, referencewegther stations(RWS) wereidentified
over India. Thirty Reference weather stations and
respectivedlimatic buffer zonesfor estimating actud and
potentia yieldsof ricehavebeenidentified and soil and
crop related basi ¢ datawas collected for these weather
gations. Smilarly, referenceweether stationsfor wheet
(20), maize (30), sorghum (30) and bajra(30) were
dsoidentifiedindifferent agro-climatic zonesof India
Actua cropyiddsfor 10yearswereestimated for thirty
climatic buffer zonestaking the respectivedistrict and
surrounding district wei ghted mean of mgor cropswith
in100kmradius.

Thesmulation of potentid yieldsof riceand wheet
obtained throughAPSIM modd wasfurther verifiedand
quality control exercisehasbeendone. Accordingly, the
potential yields, actual yieldsand yield gap trend of
different climatic buffer zoneswereesimated. Theyidd
gap of these two crops was assessed based on the
difference between mean actud yield of ten year period
from 2001-2011and potentia yield.

Theyield gap of rice ranged between 52.6% in
Patiala(Punjab) to 83.4 % in Patna(Bihar) (Fig. 21).
Asper the protocol of GY GA, theyield potential of
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Fig. 21. Yield gap (%) trend of ricein different climatic
buffer zonesof India
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rice of Patiala climatic buffer zone of Punjab was 80 ]
estimated as 8.32 t ha* using APSIM and its mean 70 665 e
actual yield (10years) was 3.94t ha?, hencetheyield g% 522 522 w04 =
gap of about 4.38t ha' wasrecorded inthisclimatic 8 01 s 431
buffer zone which accountsto 52.6 % of the potential 2 Y1 a3 304 316
yidd. = 31 25
20
Theyield gap of wheat ranged between 22.5%in 10 -
Patiala (Punjab) to 68.2 % in Palampur (Himachal 0- : ..
Pradesh) (Fig. 20). Theyield potential of wheat of f;{ &"’b‘*‘@\@"@@“i & f @é‘: g‘q@’ & qf@e‘if
Petiaaclimatic buffer zoneof Punjabwasestimated as 5 : & @ N
5.92t ha' usng APSIM anditsmean actua yield (10 Slimesele bfrer zones of India

years) was 4.59 t ha?, hence theyield gap of about
1.33t ha® wasrecorded in thisclimatic buffer zone
which accountsto 22.5 % of the potentid yield.

Fig. 22.Yield gap (%) trend of wheat in different climatic
buffer zonesof India
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Organic Agriculture Systems (OAYS)

EXTERNALLY FUNDED PROJECTS

Project Title: Network Project on Organic
Farming -Modipuram centre: (Funded under
NPOF)

Influence of organic, inorganic and integrated
crop management in Basmati rice-wheat-green
manure system on potassium buffering capacity
of sail

Imbalanced applicationof nutrientsintheintensvely
cropped areasresultsin deterioration of soil fertility and
gpplication of potassium (K) contributesfor enhancing
theuseefficiency of other nutrients. Three composite
s0il sampleswere collected from surface soil (0-30cm)
during 2015 from 3 production systemsviz., organic,
inorganic and integrated which was maintained from
2004 with basmati rice-wheat-Seshaniasystem under
Network Project on Organic Farming at ICAR-Indian
Ingtitute of Farming Systems Research, Modipuramto
assessthebuffering capacity of soil. Theresultsreveded
that available potassium (ammonium acetate method)
inthe soilsranged from 119.51 to 135.01 mg/kg with
mean of 126.02+5.24 mg/kg whilewater solubleand
nitric acid extracted potassium ranged from 28.51 to
29.05 mg/kg and having mean of 25.95x102+ 19.33
mg/kg in various production systems. Themean free
energy of replacement was found to be
“1998.01+28.38 cal/mol indicating that soils have
comparatively higher potassium supply under organic
system. The potassium buffering capacity of thesoils
werefound to be 0.75+0.16 mg/kg, 0.63+0.20 mg/kg
and 0.68+0.09 mg/kg in organic, integrated and
inorganic systems respectively. The amount of
potassium adsorbed on un-specific Stesof theorganic,
integrated and inorganic systems were found to be
7.47+1.81, 15.11+2.40 and 11.6 89 +3.58 mg/kg
respectively. It can be concluded that K+ buffering
capacity of Typic Ustochrept soil can beimproved by
long term application of organic manures with
systematic management of K compared to the
integrated and inorganic production systems.

0 lrrespectiveof cropping systemacid and akaline
phosphatase activity was higher in organic
management practice.

o Acid and alkaline phosphatase activity was
observed highest under C4 (Maize—mustard —
Sesbania) cropping system

The carbon sequestration potential of Maize—
mustard — Sesbania cropping systems under organic
nutrient management was2.79 Mg/ hec. after 12 years
of experiment inWestern plain zone of Uttar Pradesh
upto depth of 60 cm soil.

Project Title: Sustainableresour ce management
for climate smart Integrated Farming Systems
under AICRPon I ntegrated Far ming Systems, On-
station centre at Modipuram (Funded under
AICRP on IFSOn-station)

Seven modules viz., Cropping systems, horti-
pasture, agri-horti, dairy, vermicompost, boundary
plantation and secondary agriculture (value addition)
modules wereintegrated in 0.72 haareain order to
devel op susta nabl e resource management packagesfor
climate smart integrated farming systemsfor margina
farm households. The details of the area and
composition of eeachmoduleisgiveninTable43.

Thefirgt-year resultsof the study isgiven below.
Initial soil status

Soil wasfound sdlinein natureand pH varied from
8.10t08.21 under different modules. Organic carbon
content was found low (0.39-0.45%). Available K
content wasfound medium in agri-horti and higher in
cropping system and horti-pasture modules(Table 44).

Performance of different modules

Cropping systems: Threecropping systems namely
basmati rice-wheat + mustard/gram-green manure,
Sesbania (seed)-chickpea-greengram and okra-
cauliflower-babycorn + cowpeawas planned under the
modul e to meet the household demand of food, feed
and generateincomefor the family under changing
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Table43: Composition of climatesmart | FSmodulesevaluation for mar ginal households

Modules Net area(m?) Compostion
Cropping
systems 3800 Kharif Rabi Summer Area
Csl Basmati rice Wheat + mustard (0.065ha) G manure 12507
& Wheat + Gram (0.065 ha)
Csll Seshania (seed
production) chickpea Greengran  1250m?
Cslll Okra cauliflower Baby corn 12507
+ cowpea
Horti-pasture 1800 Kinnow + Sorghum-Berseem(300 m?)
Kinnow + pearlmillet-lucerne (300 m?)
Kinnow + cowpea-oat (300 m?)
Kinnow + maize-mustard (300 n?)
Kinnow + maize + cowpea- M akhhan grass (300 m?)
Agri-Horti 1200 Crop (soybean-vegetabl e pea-green manure) + papaya (600 m?)
Crop (soybean-vegetabl e pea-green manure) + banana (600 m?)
Dairy 0 1Desi cow + 1 Buffalo
Vermicompost 50
Boundary
plantation — Karonda, guava
Secondary
agriculture
(valueaddition) - Marketable surplus will be converted in value added products
Area under
supporting
activities 100 Manure pit and Fodder chopping unit
Total 7200
Table44: | nitial soil statusin different modulesof IFS
Module H EC OC (%) K (kg/ha) Mn(ppm) Cu(ppm)  Zn(ppm) Fe(ppm)
Cropping system 810 025 0.39 300.12 2014 1316 2017 5274
Horti-pasture 819 028 045 32144 1376 1720 3853 9.361
Agri-horti 821 018 043 22512 2583 2185 3940 16331

climate. Thekharif 2017 resultsindicatesthat basmati 1250 m? area. Stalks of okrawasincorporated insitu
rice (variety PB 1) resultedin 313 kg of grain (2499 to increase soil fertility. Rabi experiments are in
kg/ha) and 500 kg straw from 1250 m?. The straw of progress.

ricewasrecycledinasmulchin cauliflower under okra:
cauliflower-baby corn + cowpea system. Seed
production of green manure could not be taken up and
Sesbania wasincorporated inthe soil at 50 DASfor
green manuring for timely sowing of next crop. Okra
recorded 1135 kg of green podyield (9080 kg/ha) from

Five fodder crops viz. sorghum,
pearlmillet, maize, cowpeaand maizet+cowpeawere
evaluated during kharif 2017 in 5 strips (300 n? each)
of kinnow plantation. Kinnow recorded 849 kg of fruits
from 0.18 ha (27416 kg/ha). Among fodder crops,
mai ze + cowpearecorded higher fodder production
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(1170 kg from 300 m?) followed by maize (1080 kg
from 300 m?), sorghum (810 kg from 300 m?),
pearimillet (720 kg from 300 n?) and cowpea (450 kg
from 300 m?) (Table45). It can beinferred that with
the cultivation of maize + cowpeafor fodder during
kharif in 0.18 ha of horti-pasture can supply green
fodder to 1 cow and 1 buffalo for 195 days.
Intercropping of fodder maize, sorghum, pearlmillet and
cowpea in horti-pasture can supply fodder to two
animalsfor 180 days, 135 days, 120 daysand 75 days

only, respectively.

During therabi season fodder cropsviz. mustard,
berseem, lucerne, oat and rye (makkhan) grasswere
grown under inter-row space of kinnow. Proximate
analysisof thesecropswasdonein collaboration with
ICAR-Centrd Ingtitutefor Research on Cattle, Meerut.
Highest ash content wasfound in berseem (14.03%)
followed by lucerne (13 %) and lowest in mustard
(7.24%) (Table 46). Acid insoluble ash content was

found highest (3.90%) and lowest (0.48%) in oat and
mustard respectively. Mustard recorded highest fibre
content (48.03%) and least under lucerne (29.01%).
Higher fat content wasfound under rye (makkhan) grass
(3.18%) followed by mustard (1.30%) and lowest was
with lucerne (0.20%). Berseem (25.11%) and lucerne
(32.73%) werefound superior intermsof protein over
mustard, oat and rye (makkhan).

Thedairy unitishaving onebuffao (murrah) and
one desi cow. A total of 2533 litre of milk were
produced out of which buffalo produced 1899.5 litres
whileand cow produced 633.5 litres (Table 47). Tota
cost worksout to Rs. 79,205 with share of 64.5, 20.3
and 15.2% respectively on concentrates, green fodder
and straw, respectively. Total gross return and net
returnsfrom dairy unit wasfound to be Rs. 1,13,985
and Rs. 34,780, respectively. Average daily dung
production fromdairy unit wasfound to be54 kgwhich
worksout to 19.7 t/year.

Table45: Production of different fodder cropsduringkharif 2017 and kinnow under horti-pasturesystem

Component Yield (kg)in Yieldin 0.18 haof Fodder sufficient for feeding 2

300 m2area horti-pasture(kg) animals(number of days) *
(areaof fodder, 0.15 ha)

Kinnow 849 -

Maize + cowpea 1170 5850 1%

Maize 1030 5400 180

Sorghum 810 4050 135

Pearlmillet 720 3600 120

Cowpea 450 2250 )

* 15 kg green fodder/ day/animal

Table46: Proximateanalysisof fodder cropsduring rabi 2017 under horti-pasture system
Fodder crop Ash (%) AlA* (%) Fiber Fat Protein
content(%) content(%) content (%)

Mustard 724 048 4803 130 164

Barseem 14.03 117 3444 071 2211

Lucerne 1300 192 2,01 020 3273

Oat 11.28 390 34.89 024 1006

Rye (makkhan) grass 1223 303 30.79 318 11.38

* AlA: Acid Insoluble Ash
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Table47: Economicsof dairy module
Dairy Production Grossincome Total cost Net returns
(milk in litres) (R9) (R9) (Rs)
Buffalo (1 no's) 18995 85478 44530 40,948
Desi cow (1no's) 6335 28507 34,675 -6,167
Total 2533 1,13985 79,205 34,780

*Priceof milk @ Rs. 45/litres

Boundary plantation: Ontheboundariesof farming
systemmodel, guavaand karondaplantswere planted.
A total 60 kg of guava fruits were harvested from
boundaries.

Secondary agriculture (value addition): Protocol
for production of kinnow mandarin squash (squash) was
evaluated during October, 2017 (Table48). Thefruit
juicerecordedinitial TSSof 8.3% withjuicerecovery
of 55.5%. Thefinal productswere analysed for total
soluble solids(TSS), titrableacidity and organoleptic
score (Table 49). Among different treatments, the
kinnow sguash with 45% juice and 55 % syrup with

65°Brix had recorded 41% TSS with high overall
acceptability score(8.2) having attractive colour, flavour
andtaste. Economic andys sof va ueaddition to kinnow
indicatesthat additional incomeof Rs0.28 lakhscan
be obtained from 0.18 haby making kinnow mandarin
sguash. Theincreasein netincomeduetovaueaddition
wasfound to be 2.17 timeswhen 50 % of produces
are made as kinnow mandarin squash and 50 % sold
asfreshfruits. If 100 % of produces are subjected to
vaueadditionintheform of kinnow mandarin squash,
thenetincomeincreaseshy 3.32 timesover netincome
obtained by sdlling fresh kinnow (Table50).

Table48: Experimental composition for development of kinnow mandarin squash

Sl. No. Ingredients Juice (%)
T,(30%) T,(35%) T,(40%) T,(45%) T.(50%)
Kinnow juice, ml 300 30 400 450 500
Syrup, ml 700 620 600 550 500
Syrup strength (°Brix) 0 % &0 (6] 70
3 Citricacid, g 90 90 90 90 90
4 KMS, g 0.20 0.20 0.20 020 020
5 Colour, g 0.10 0.10 0.10 0.10 0.10
6 Essence, ml 10 10 10 10 10
Table49: Quality of kinnow mandarin squash influenced by experimental composition
S.No. Parameters Treatments
T, T, T, T, T,
1 TSS(%) 365 386 408 410 430
2 Acidity (%) 103 112 108 102 103
3 Appearance 75 71 80 80 72
4 Colour 6.7 72 81 81 75
5 Flavour 6.6 6.9 80 80 69
6 Taste 69 72 79 83 79
7 OAA Sensory 71 75 81 82 76
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Table50: Economicsof kinnow from 0.18 hainfluenced by secondary agriculture (valueaddition through kinnow mandarin
squash)

Sl. Inputs Quantity for Cost Amount (Rs) Amount (Rs) Amount (Rs)
No. 10 litres of (Runit) for 10 litres for 50 % for 100%
kinnow of kinnow mandarin mandarin
mandarin mandarin production production
sguash sguash askinnow askinnow
mandarin mandarin
sguash sguash
Cost
1 Kinnow mandarin 9 20/kg 180 8490+ 16980*
2 Sugar 55 40/kg 220 10376 20753
3 Additives (colour, essence, KMS) - 1litres 10 472 A3
4 Cost of fuel and labour - 10/litres 100 4720 A0
5 Packagingand labelling - 10/litres 100 4720 430
Total cost - - 610 28778 57536
Income
7  Final product - litres 10 472 A3
8 Grossincome by saleraw kinnow
mandarin - 20/kg 180 16980 16980
9 Grossincome by sale of kinnow
mandarin squash - 100/litres 1000 47200+ 8480=55680 94300
10 Cost of cultivation - 10/kg D 8490 8490
11 Cost of value addition - - 610 287192 57534
12 Netincomeby saleof raw
kinnow mandarin - - D 8490
13 Netincome by sale of kinnow
mandarin squash - - 500 18398 28226
14 No. of timesof improvementin
net income due to value addition - - - 217 332

*Yield of kinnow is849 kg from 0.18 haof horti-pasture system

Photo 22. Cropping system module

68




ICAR-Indian Institute of Farming Systems Research /

/ ANNUAL REPORT
2017-18

: <N A\
TN e TR 8\ - #

Photo 23. Kinnow +fodder (Horti-pasturemodule)

Exploratory Sudy

Impact study of On-farm Integrated Farming
SystemsResearch” in Kailawar a-K alan village

Effect of integrated nutrient and pest management
(INPM) technology in sugarcane

An “On-farm Integrated Farming Systems
Research” project waslaunched by ICAR-IIFSR in
Kailawara-Kaan village of Muzaffarnagar districtin
2014-15 and project ran for aperiod of three years
(from 2014-151t0 2016-17). Asapart of the project,
on-farm trialswere conducted on integrated nutrient
and pest management (INPM) in sugarcane (var. CoJ
88) during 2015-16 on plant crop and 2016-17 on
ratoon crop inthesamefieldin non-replicated stripsof
2000m?. Treatments consisted of 1. recommended
dose of NPK (150:60:60 inkg/ha) + three rel eases of
trichocards (for top borer management) and onefoliar
spray of carbendazim @0.1% (to manage pokah

Photo 24. Kinnow mandarin squash (Valueaddition)

boeng disease), 2. recommended dose of NPK+S
(150:60:60:30inkg/ha) + threerel eases of trichocards
(for top borer management) and one spray of
carbendazim @0.1% (to manage pokah boeng
disease) and 3. recommended dose of NPK+S+Zn
(150:60:60:30:20 in kg/ha) + three releases of
trichocards (for top borer management) and one spray
of carbendazim @0.1% (to manage pokah boeng
disease). In addition, 25% additional nitrogen was
appliedinal thetreatmentsin ratoon crop. Farmer’s
practice of higher doses of nitrogen (300kg/ha) with
lesser doses P,O, (40kg/ha) and no application of
potash, micronutrients(Sand Zn); increased gpplication
of chemical pesticide (2-3 applicationsof insecticide
chlorantranillipore) to control top borer wastreated as
control. Obsarvationswererecorded onlengthandweight
of millablecane, lengthandweight of greentop, dry leaves/
plant, number of borer exit holes/plant (to assess the
infestation of top borer), incidence of pokah boeng
dissaseandfindly theaverageyidd of sugarcane(g/ha).

Table51: Effect of integrated nutrient and pest management (INPM) on yield parameter s, disesaseand pest incidenceand yield

of sugarcane
Treatment Yield of Yield of Yied of No. of Incidence Avg. %
millable cane Green top drycane topborer of Pokah cane increase
Length Weight Length Weight leaves(g) exitholess boeng yidd incane
(meter)  (kg) (meter) (9) plant disease (g/ha)  yidd
(%)
1 Rec.NPK+IPM 302 165 166 194.20 141.20 160 800 910 249
2. Rec.NPK+S+IPM 308 170 166 21140 144.40 040 400 985 56.8
3 Rec.NPK+St+
Zn+IPM 313 174 166 24340 13560 040 400 1050 67.2
4. FarmersPractice 290 113 164 11920 12520 340 26.00 628 -
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All the nutrient and pest management treatments
havether visibleeffectsonyield parametersandyield
of sugarcane. Maximum millablecaneyield (1050¢/ha)
was observed with treatment 3 (recommended dose of
NPK+S+Zn+IPM) and there was 67.2 per cent
increaseinmillablecaneyield over control (Table51).
Yield parameters (cane length and weight) were
remarkably higher in INPM treatments. Theyield of
greentop wasaso higher with INPM trestmentswhich
ensureincreased fodder supply tolivestocks. Incidence
of pokah boeng disease and infestation of top borer
were reduced to a greater extent and attributed to
higher yield of cane yield in IMPM treatments.
Application of micronutrients (sulphur and zinc) had
positive effect on millable cane yield and their
combination with recommended NPK gave highest
caneyieldintreatment no. 3. Thehigher yield of dry
cane leaves in INPM treatments ensures greater
avallahility of raw materid sfor composting/mulchingand
other usesinthefarming system. ThisINPM technology
a so reduced the pesticide application in sugarcane by
50 per cent.

Spread of INPM technology and itseffect on yield
of sugarcane

To understand theimpact of “ On-farm Integrated
Farming Systems Research” project and INPM
technology ontheyield of sugarcanein Kailawara-
Kaanvillage, asurvey was conducted during 2017
kharif seasoninvolving 15 farmers. Sinceinception of
theproject, farmersof thevillagewere provided with
need based agro-advisory timetotimewith publications
on INPM recommendations in sugarcane. Kisan
gogthis, field visitsand mobilebased advisory wered so
giventimetotime. Farmerswereasked for theaverage
increaseinyield of sugarcaneinfirst (2015-16) and
second (2016-17) years.

It wasclear fromthe survey dataof current season
that, INPM technology had remarkableeffectsonyield
of sugarcaneandincome of thefarmers. During 2015
16, there was about 15% increase in the yield of
sugarcane by adopting INPM technology (805¢/ha) as
compared to previousyear (700g/hain 2014-15) (Fig.
23). Increasein per hectareincomewas Rs.31500/-
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over thebaseyear of 2014-15. During 2016-17, there
wastremendousincreasein sugarcaneyield (948g/ha,
35%increase) withincreasein per hectareincomeby
Rs.74400/-. Most of the farmers reported to apply
lesser quantity of pesticides (40-50% | ess) to manage
top borer. Higher caneyield wasattributed to location
specific baanced gpplication of fertilizersand reduction
inlossof caneyield caused by top borer insect dueto
releaseof trichocards. Thesetwo parametersaongwith
increased awarenessof farmersfor integrated nutrient
and pest management were main reasonsfor success
of thistechnology.

1000 +
900
800

700
500

300
200
100

2014-15 2015-16 2016-17
Years

Yield of millable cane (q/ha)

Fig. 23. Effect of INPM technology of yield of sugar canein
KailawaraKalan village

Effect of different dates of sowing and INPM on
disease and pest incidence and yield of sugarcane

Pokah boeng caused by fungus Fusarium
moniliforme has emerged as a major disease of
sugarcane during recent years due to large scale
adoption of asingle susceptiblevariety of thiscrop (Co
0238) intheregion. Sincetherewerevariability inthe
incidence of pokah boeng disease in the field with
respect to date of sowing and management practices,
asurvey wasconducted during 2017-18in Kailawara
Kaanvillageto know the effect of different dates of
sowing and management practiceson theincidence of
thisdiseaseand yield of sugarcane. Observationson
disease and pest incidence and yield parameters of
sugarcanewerecollected fromthe 10fie dsof sugarcane
having different datesof sowing (Table52).
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Table52: Effect of date of sowing on Pokah boeng diseaseincidenceand yield parameter sof sugarcanein KailawaraKalan

villageduring 2017-18

Treatment Yield of Yield of No. of Incidence
Dateof sowing millable cane Green top top borer of Pokah
and management Length Weight Length Weight exit holes/ boeng
system (meter) (kg) (meter) (9) plant disease (%)
1 March+INPM 359 215 1.68 167.80 0.60 400

2. March+NoINPM 259 127 164 147.80 180 200

3. April +INPM 328 178 166 18120 040 800

4. April + NoINPM 298 153 170 13069 160 3200

5 May+INPM 291 151 179 216.80 020 1800

6. May+NoINPM 282 141 162 162.80 120 40.00

7. May+INPM 309 155 161 124.40 120 26.00

8. May+ NoINPM 249 122 151 11860 280 64.00

9. Ratoon crop + INPM 382 240 154 11940 120 400

10. Ratoon crop+ No INPM 271 141 142 9260 200 16.00

Itisclear fromthedataof Table51 that, different
datesof sowingsdo havevisibleeffect onincidence of
pokah boeng diseasein sugarcane. Maximum disease
incidence (64% and 40% in field no. 8 and 6
respectively) wasnoticedin case of May planted crop
of sugarcane without integrated nutrient and pest
management (INPM). April planting stood nextinterms
of disease incidence. March planted plant crop and
ratoon crops faced lesser attack of pokah boeng
disease. It may bedueto hardening of plant. Theeffect
of INPM technology was more effective in case of
March planting and ratoon crops (only 4% incidence
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reocrded in both thefields). However, dueto heavy
initial load of disease, INPM waslesseffectivein case
of May planting. The result from this study clearly
indicatesthat, date of plantingisacrucia factor for the
management of pokah boeng disease in sugarcane
crop. Early or timdly planting sufferslessfromtheattack
of disease. Late plantinginthemonth of April and May
after harvest of wheat crop is acommon system of
sugarcane planting in the region and sound disease
management system isnecessary to harvest good crop
under thesesituations.
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Technology Transfer And Human Resource Development (TT & HRD)

INSTITUTE FUNDED PROJECTS

Project Title: System based proven technologies
in farming system perspective under
demonstration in Technology park

Demondtrationsof vegetable based module, higher
riceequivaentyield (REY') wasobtained from Basmaii
rice (Sugandha-4) —potato (K. Bahar)—Maize (T,)
(10.5 t/ha), Basmati rice (Sugandha-4)-potato (K.
Bahar)-Green gram (T,) (9.7 t/ha), Basmati Rice -
potato (Chipsona-4)—green gram (T,) (9.2 t/ha),
Maize-Broccoli—Tomato (T,) (6.2 t/ha), Maize-
Cauliflower- Maize(T6) (4.1t/ha) and Rice (Sugandha:
4)-Whesat wasrecorded 6.4t/harespectively. Highest
net return and income per day wasa so obtained from
rice—potato -maize (Rs. 570) ascompareto different
tested vegetabl e based modul es.

In different technol ogy based cropping systems
modules highest Rice equivalent yield (t/ha) was
obtai ned from Rice (SRI, nutrient management)-whegt
(ZT, nutrient management)-Sesbania(T ) (5.8t/ha) and
followed by rice(MT , nutrient management) —wheat
(RFD,)-Sesbania (T,) (5.7 t/ha), rice (SSNM)—
wheat(SSNM)—-Sesbania(T,) (5.6 t/ha), rice (DSR)—
wheat (SSNM)-Sesbania (T,) (5.2 t/ha)and lowest
under rice(SSNM)-wheat (RFD)-Sesbania(T,) (4.6/
ha). Themaximum returnintwo systemswasrecorded
at par (Rs275/day/ha) ‘rice (SRI.SSNM) -whest (ZT,
nutrient management) —Sesbania(T,)and rice (MT,
SSNM)-wheat (RFD) — Sesbania.

Under demonstrations of different varietal
comparison, maximum REY was recorded in
rice(1612)-wheat (HD2967) (T.) (6.3 t/ha) followed
by rice (PB-1)-wheat (DBW 71) (T,) (10.89 t/ha),
Rice (PB-6)-wheat (PBW725) (T,) and Basmati
rice(1509)-Barley (BH946) (T,) wasrecorded at par
REY 5.7 t/harespectively. Thelowest REY yield was
obtained from Basmati rice (1509)-whesat (PBW658)
(T,) (5.1/ha). Highest return per day wasobtained from
rice(1612)-wheat (HD2967) (T,) (Rs317per day/ha)
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and lowest return per day was recorded Rs. 223 in
Basmati rice (1509)-wheat (PBW658) (T ).

The crop diversification modules were
demongrated in Technology Park of thelngtitute (Tables
53-56). It was found that Maize(R&F), SSNM) —
Mustard (SSNM) —Summer mung (T2) gave highest
REY (6.9t/ha) followed by Maize (FB)-Mugtard (FB)-
S. Moong (T,) (5.9 t/ha), Maize(R&F, SSNM)-
Wheat (RDF)-S.mung. (T,) (5.8t/ha), Maize(R&F,
SSNM) - Wheat (RDF) —(T,) (5.3 t/ha),

The maximum return per day per hectarewas
obtained from Maize (R&F), (SSNM)-Mustard
(SSNM)—summer mung (T2) Rs.375/-) systems
amongst al thesystemsunder crop diversification.

The systems comprised of different proven
improved technologiesviz. improved varieties, system
for riceintengfication (SRI), mechanicd transplanting
of rice, nutrient management, , green manuring (GM),
July sownmaize(BB), raised bed planting (RB), broad
bed furrow system(BBF), zerottillagetechnology in
whest, crop residue management inwheat.

Basmati rice (Sugandha-4) —potato (K. Bahar)—
Maize(T,) (10.5t/ha) Highest net return and income
per day wasa so obtained from rice—potato-maize(Rs.
570)rice(1612)-wheat (HD2967) (T,) (6.3 t/ha)Rice
equivalent yield (t/ha) was obtained from Rice (SR,
nutrient management)—wheat (ZT, nutrient
management)—Seshania(T,) (5.8 t/ha) Themaximum
returnintwo systemswasrecorded at par (Rs275/day/
ha) ‘rice (SRI.SSNM) -wheat (ZT, nutrient
management) —Sesbania(T,)andrice(MT, SSNM)—
wheset (RFD) —SesbaniaM aximum REY wasrecorded
inrice(1612)-wheat (HD2967) (T,) (6.3t/ha). Highest
return per day was obtained from rice(1612)-wheat
(HD2967) (T,) (Rs 317per day /ha)Maize (R&F),
SSNM) -Mustard (SSNM) —Summer mung (T2) gave
highest REY (6.9t/ha). The maximum return per day
per hectarewas obtained from Maize (R&F), SSNM)
—Mustard (SSNM) —summer mung (T2) Rs.375/-).
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Table53: Economicsof vegetable based cropping systems
Cropping Systems System Gross System Cost Net Return REY (t/ha) Income/day
Return (Rs) of cultivation (Rs) (Rs) (Rs)
B. rice- Wheat 192278 72000 120278 64 30
B.Rice-potato- maize 316111 108000 208111 105 570
B.rice- potato- Green gram 291926 108000 183926 9.7 504
B.rice- potato- Green gram 274889 90000 184839 92 507
Maize - Broccli- Tomato 185185 105000 80185 6.2 20
Maize- cauliflower- Maize
(Greencobs) 121574 45000 76574 41 210
Table54: Economicsof technology based cropping systems
Cropping Systems System Gross System Cost Net Return REY(t/ha) Income/day
Return (Rs)  of cultivation (Rs) (Rs) (Rs)
B.rice(DSR)- wheat (SSNM) - Sesbania 157204 70000 87204 52 29
B.rice (SSNM) -wheat (SSNM) -Sesbania 167309 70000 97309 56 267
B.rice(SRI ,SSNM) —wheat (ZT,SSNM) 172878 72500 100378 58 275
-Sesbania
B.rice (MT,SSNM)—whesat (RFD) -Sesbania 170330 70000 100330 5.7 275
B.rice (SSNM) —wheat (RFD)-Seshania 140630 73000 67530 47 185
Table55: Economicsof varietal based cropping systems
Cropping Systems System Gross System Cost Net Return REY (t/ha) Income/day
Return (Rs) of cultivation (Rs) (Rs) (Rs)
Rice(1509) -wheat (PBW658) 224815 72000 152815 75 419
B. rice(PB-1) —-wheat (DBW71) 216052 72000 144052 72 3%
B. rice (1612) —-whest (2967) 196516 72000 124516 6.6 Al
B. rice (PB-6) -wheat (PBW725) 219763 72000 147763 73 406
B. rice(1509)-Barley (BH946) 200417 72000 128417 6.7 32
Table56: Economicsof diver sified based cropping systems
Cropping Systems System Gross System Cost Net Return REY (t/ha) Income/day
Return (Rs) of cultivation (RS) (Rs) (Rs)
Maize(FP) -Mustard—S. Mung 177247 71000 106247 59 21
Maize(R& F,SSNM)) -Mustard
(SSNM) —S. Mung 207805 71000 136805 69 375
Maize(R& F,SSNM)) “Wheat
(RDF) =S. Mung 172656 70000 102656 58 281
Maize(R& F,SSNM)) “Wheat
(RDF) =S. Mung 159359 70000 89359 53 245
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Project Title: Diversfication of existing Farming
Systems through integration of poultry for
improving livelihood of marginal and landless
farmers

The project was started with major objectiveto
identify the suitable poultry modulefor improving the
exigingfarming sysemof margind andlandlessfarmers
Four varietiesof poultry namely Gramapriya, Vanarga,
CARI Nirbheek and CARI Dhanragja were used in
different numbers with supplement and without
supplement feeding to assessthe suitability of variety,
itsnumber and feeding systeminthe backyard system
of rearing. The chickswere brooded up to 04 weeks
of ageat thebrooding unit of the I nstitute under deep
litter systemn. After brooding, thechicksweredistributed
free of cost tothe margina and landlessfarmersof the
Muzaffarnagar district. A total of 256 chicks of
Gramapriya, 240 chicks of Vanaraja, 320 chicks of
CARI Nirbheek and 960 chicks of CARI Dhanrgja
weredistributed, each variety to 16 farmers. It was
foundthat overal performancewith supplement feeding
of average household body weight aswell asaverage
household egg production was higher than without
supplement feeding. The average household egg
production with 20 numbers of birds of Gramapriya
variety washigher thandl theother varieties. Thegross
aswell as net income was higher with supplement
feeding than without supplement feeding. Thehighest
average net income of Rs. 25,450.00 was observed
with 100 numbersof birdsof CARI Dhanrgjafeeding
supplement feed. Inlayer varieties, 20 numbersof birds
of Gramapriyawith supplement feeding generated
higher netincomefollowed by dual purposeVanarga
variety. It is concluded that 100 numbers of CARI
Dhanrgavariety with supplement feeding can bereared
inbackyard sysemfor higher incomeif optimum space/
resourcesare available. Alternatively, 20 numbers of
Gramapriyawith supplement feeding isgood option
for higher incomefollowed by dua purposeVanargja

variety for marginal and landlessfarmers.

Project title: Productivity and economicevaluation
of horticulturebased farming systems

Experiments were conducted at ICAR-1IFSR,
M odipuram to devel op horticultural crop based model
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for improving profitability, enhancing productivity and
nutritional security of small and marginal farmers
particularly of western plain zone of Uttar Pradesh.
Three modules, viz. Fruit based (CS 1, 0.8 ha),
vegetable cropshbased (CS2,0.3ha) and field crop
based (CS 3, 0.3 ha) were eva uated under thisproject

Under fruit crop based system (CS-1), mango,
guava, bananaand kinnow were grown asthemain
cropswhereas cucumber, radish, carrot and onion as
theintercrop in mango, brinjal, veg peaand okraas
intercropsin guavaand turmeric asintercrop in banana
and onion-okra-beans-peain kinnow, respectively. In
vegetablebased system (CS-2) turmeric, bottle gourd-
cauliflower-tomato and brinjal-potato were grown
while under crop based system (CS-3), Rice-wheat
and sugarcane-ratoon- whesat system were eval uated.
The performanceof different modulesin presentedin
Table57. Among thedifferent modulesin study highest

Table57: Economicsof different modulesunder study

Grossreturns CcoC Net Returns
Module- 1 Fruit based system
210520 60,254 1,50,266
Module- 2 Vegetablebased system
195550 77,768 117,782
Module- 3 Crop based system
190,748 45,550 145,198

net return of Rs. 1,50,266 were recorded from the
module 1 (fruit based systemswith intercropping of
vegetables) ascompared to module 2 (vegetablesbased
systems) and module 3 (crop based systems)as shown
inFig. 24. Thehighest B:Cratio of 3.18 wasrecorded
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Fig. 24. Economicsof different modulesunder study
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Fig. 26. Economicefficiency of different modulesunder study

for module 3. Thisisbecause of thelesscost incurred
for cultivation of cropsascompared to thefruitsand
vegetables grown under study as shownin Fig. 25.
Economicefficiency of different modulesisgiveninFHg.
26.

A Pond-dyke system has been developed in 2017
tointegratefish component in theexisting horticulture
based farming systemsand to eval uateitsviability in
profitability inthe system. The net returnsfrom pond-
dyke system excluding fish in the 1% year of its
establishment have been recorded for Rs. 5784.00from
0.09 ha

Intheon-going research project, another study
has been conducted to evaluate the growth andyield
performance of cauliflower (Brassicaoleraceal .var.
botrytis) asinfluenced by different combinations of
NPK fertilization hasbeen studied to delinestethebest
performing combinationa dosesof NPK gpplicationon
two varietiesof cauliflower (Brassicaoleraceal.var.
botrytis) cv. PusaSnowball K-1 and PusaHimjyoti.
Four different combinations of NPK viz. T0:0:0:0,
T1:80:30:60, T2:120:60:80 and T3:150:70:100 NPK
with 3replicationseach were used in the present study
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to study the effect of NPK combinationsin terms of
growth, yidddand qudlity attributesof cauliflower usng
two way factorial analyses. Results (Tables 58-60)
reveded that NPK gpplication of 120:60:80kg ha'was
found to be performing better for yield contributing
charactersof cauliflower var. PusaSnowbal | K-1with
maximum plant weight (1.50 kg/plant), net curd weight
(659 g/plant), curd diameter (13.33 cm), curd height
(10.12 cm), stalk length (3.25 cm) and curd yield per
plot (14.29 kg/plot), whereas, treatment T3 when
applied on PusaSnowba | K-1 resultedin better growth
of cauliflower intermsof plant height (37.16 cm), plant
spread (47.23 cm) and number of leaves (14.93) as
showninTable58. Thestudy asoreved ed thet ascorbic
acid aswell as&-carotene content in harvested curds
showed adecreasing trend withincreasing level of NPK
inputsirrepectiveof variety. Evauation of comparative
performanceof cauliflower varietiesviz. PusaSnowball
K-1and Pusa Himjyoti in the climatic condition of
Western plain zonesof Uttar Pradesh suggested better
performance of Pusa Snowball K-1 with NPK
application of 120:60:80 could be suitable combination
for cauliflower cultivationin\Western Uttar Pradesh over
PusaHimjyoti intermsof growth and yield attributes
asshownin Table58.

Similarly inananother study, experiment hasbeen
conducted during 2016-2017 to examinethe higher
dosesof P,O, application on pea(PisumsativumL.)
cv. Arke and Azad P-1 asaffected by P205 of western
plainzone Uttar Pradesh 2016-17.Four levelsof P205
viz. T 0, T.:60, T,:90 and T:120 P,O, with 3
replications each were used in the present study two
way factoria (factor 1: 4levelsof NPK combination
X factor 2: twovarietiesof pea) andyss. Twodifferent
varietiesof peanamely Arkel and Azad P-1 were used
inthe present study for delineating theeffect of different
P205 level son peagrowth, yield and qudity attributes.
Resultsrevea ed that P205 application of 120 kg ha*
wasfound to be performing better for peavar. Arkel
and Azad P-1 in terms of overall attributes with
maximum pod yield per plot (9.24 kg/plot). Thus,
application of 120 dose of P205 was found to be
suitablefor peaproduction. Evaluation of comparative
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Table58: Effect of different NPK combinationson growth attributesof cauliflower
Treatment” Plant Plant Plant Plant Number  Number Plant
Height Height Spread Spread of Leaves ofLeaves Sand (%)
30DAT 45DAT 30DAT 45DAT 30DAT 45DAT
NPK leve
TO (control) 18407 20.33 2393 38.23 9.95° 1252 86.34%
T1 21.06° 30.76° 2595 39.212 1048 12,65 88.8%
T2 23.16° 3290 27.44¢ 41.27° 1055 1303 92.13°
T3 2343 33.81° 27.7% 422 1157 1413 87.35%
SEM+ 0.17 0.32 0.26 0.36 0.11 0.11 0.35
Variety
V1 (PusaSnowhall) K-1 2467 34.71° 31240 45.06° 1265 138% 89.3%
V2 (PusaHimjyoti) 18.352 2869 2132 35407 863 12.272 87.96
SEM+ 0.12 0.23 0.18 0.25 0.04 0.08 0.25
NPK level xVariety
V1TO 2333 3253 2906 4223 1177 1352 87.04
ViT1 24.26 32.71¢ 30.70 434 12.42¢ 1335 89.82
V1iT2 25.71¢ 36.43¢ 3249 46.82 12.44¢ 1374 93.06
V1T3 25.3% 37.16° 3271 4723 13.96 1493 87.67
V210 13467 26.122 1881 A2 813 1152 85.65
V2Tl 17.86° 28.80° 21.20 3548 8.55® 1194 87.9%6
V212 20.61° 2987 238 3H71 8.66° 1231 9121
V2T3 21.46° 30.46° 287 3721 9.1% 1332 87.04
SEM+ 0.24 0.46 0.36 0.50 0.15 0.16 0.49
ANOVA, P>F
NF)'(Le/d * % * % * % * % * % * % * %
Val'l ay * % * % * % * % * % * % * %
NPK level x Variety *x * NS NS *x NS NS

Mean values (* P<0.05, ** P<0.01, NS= Non-Significant); Dataexpressed as Mean of Triplicate measurements (n=3)
#T0:0:0:0, T1:80:30:60, T2:120:60:80and T3:150:70:100

Table59: Effect of different NPK combinationson yield contributing char acter sof cauliflower

Treatment” GrossPlant Net Curd Curd CurdHeight  Salk Length  CurdYield/
Weight (kg) Weight ()  Diameter (cm) (cm) (cm) Plot (kg)
NPK level
TO (control) 1212 390.56* 10.06° 767 211° 769
T1 127 41995 10.36° 792 2222 8.65°
T2 141¢ 497.45" 11.64° 8.54° 271 10.92
T3 133% 455.77° 10.3% 8.14° 223 943
SEM+ 0.01 2.61 0.13 0.06 0.05 0.11
Variety
V1 (PusaSnowball K-1 137 55345 12.17° 97 280 11.50°
V2 (PusaHimjyoti) 124 3283% 9.05% 6.412 183 6.85%
SEM + 0.01 1.85 0.09 0.04 0.04 0.08
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Treatment” GrossPlant Net Curd Curd CurdHeight  Salk Length  CurdYidd/
Weight (kg) Weight (g)  Diameter (cm) (om) (cm) Plot (kg)
NPK level xVariety
VITO 126 455.90¢ 1147 9.32 258 8.96°
VIT1 132 516.1¢¢ 1201 961 278 1067
V1T2 150 659.00 1333 1012 325 14.29
VIT3 141 582.80° 1183 984 260 12.06°
V210 116 325.13* 865 6.03 163 6.43°
VZTl 122 323.80¢ 870 6.23 166 6.64°
V212 132 33690 995 6.95 216 755
V213 125 328.73* 890 645 185 6.80°
SEM + 002 369 018 008 007 015
ANOVA, P>F
N F)l,( Le/d * % * % * % * % * % * %
Val'l ay * % * % * % * % * % * %
NPK level x Variety NS *x NS NS NS **

Mean values (* P<0.05, ** P<0.01, NS= Non-Significant); Dataexpressed as Mean of Triplicate measurements (n=3)
#T0:0:0:0, T1:80:30:60, T2:120:60:80and T3:150:70:100

Table60: Effect of different NPK combinationson Ascor bic acid and &-Car otene content of Cauliflower

Treatment” AscorbicAcid (mg/100 g) a-Carotene (ug/100g)
NPK Levels
TO (control) 57.24° 0.3
T1 54.65° 0.27¢
T2 52.11° 0.24°
T3 4993 0.222
SEM + 0.29 0.01
Variety
V1 (PusaSnowball K-1) 44 09 0.207
V2 (PusaHimjyoti) 62.88 0.30°
SEM + 0.21 1.85
NPK level x Variety

VITO 47.69 024

VIiT1 45.03 021

VIT2 4289 018

VIT3 40.75 016

VZT0 66.79 035

V2Tl 64.27 033

V212 61.33 0.30

V213 59.12 0.28
SEM + 0.41 0.01

ANOVA, P>F

NPK Leve R R

Varlety * % * %

NPK level x Variety NS NS

Dataexpressed as Mean + SE of triplicate measurements (n=3); Mean in the same column bearing different superscriptsvary
significantly (P<0.05)

#T0:0:0:0, T1:80:30:60, T2:120:60:80 and T3:150:70:10
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performance of peavarietiesviz. Arkel and Azad P-
linthedimaticconditionof Westernplainzonesof Uttar
Pradesh suggested better performance of Azad P-1
over Arkel intermsof growth and yield attributes. The
study alsorevealed that ascorbic acid aswell asTota
Sugar content in harvested pods showed adecreasing
trendwithincreasing level of P,O.inputsirrespectiveof
variety asshowninFig 27. It can beconcluded from
thisstudy that cauliflower variety PusaAzad P-1 with
P205 application of 120 kg ha' was found to be

25 4
20 -

W total Sugar %
15 4

llllllll_

viTD VIiT1 ViT2 ViT3 vaTo VaT1 vtz ViT3

Ascorbic acid

mg/100g

Fig. 27. Interaction of NPK levelsand variety on quality
attributesof tablepea

Table6l: Interaction of NPK levelsand variety on growth attributesof tablepea

Treatment Daysto Plant Plant Plant Plant Plant Plant Plant
germination Height Height Height gand gand gand gand
20Days 40days 60 Days 15days 30days 60days  90days
NPK level
TO(control) 9.3% 8042 231 3127 73812 76.93° 77.33° 7109
T1 84% 840? 265 R3r 7785 79.80° 8123 7503
T2 816° 9.21° 2308 34.38° 82.86° 84.24° 85.31° 7763
T3 7.44° 11.38° 2378 36.92¢ 89.07 90.53¢ 91.34° 8133
SEM+ 0.18 024 019 018 053 046 044 094
Variety
V1(Arkd) 841 7.74 283 3296 79.75° 8213 8347 7270
V2 (Azad P-1) 832 1077 2302 A5 8204 8362 84.16 7984
012 0.17 014 013 0.33 032 031 067
NPK level x Variety
VITO 944 7422 200 29912 70512 AT 75.25* 66.84
VIT1 822 7.54° 255 3L7r 75.33 7807 80.14 7014
ViT2 833 7.72% 2313 34.16 81.66° 83.11° 84.62¢ 7385
VIT3 7.66 8.31%¢ 2385 36.01° 9110 92.66 93.88 79.96
V210 9.33 8.67 261 32.64° 7710 7917 7951° 7533
V2Tl 877 9.26° 276 33.01° 79.96° 81.55° 82.33 7992
VZ2r2 7.9 10.71¢ 2305 3463 8407 85.36" 8599 8140
V213 721 1445 2370 37.83 87.05° 83.40¢ 83.80° 8270
0.25 0.34 0.27 0.26 0.75 0.65 0.62 1.32
ANOVA, P>F
Main effect
NF)'(Le/d * % * % NS * % * % * % * % * %
Varl ay NS * % * % * % * * NS * %
NPK level x Variety NS ** NS * *x *x ** NS

Mean values (* P<0.05, ** P<0.01, NS= Non-Significant)
Data expressed as Mean of Triplicate measurements (n = 3)




ICAR-Indian Institute of Farming Systems Research

ANNUAL REPORT i
2017-18 w

appropriatefor western plain zones of Uttar Pradesh
intermsof growth, yield and qudity attributesasshown
inTable61.

Project title: Comparative study of role of women
in predominant farming systems of Western plain
zone of UP and Hillzone of Uttarakhand

The study area encompasses the pre-dominant
farming sysemsof Western plain zoneof Uttar Pradesh,
India. A survey was conducted in three districts of
Western plain zone of Uttar Pradeshi.e Meerut and
Saharanpur and Bulandshahar intheyear 2015-2016.
Thetotal sample comprisesarandom sampleof 180
householdsi.e. (3 Didtrict x 3blocks/digtrict x 2 villages
block x 10 households) using a stratified sampling
frame. A totd of 180 househol dswere selected for the
study. Four pre-dominant farming systemshave been
further identified covering atotal of 176 households.
Datawascollected by persond interview method usng
pre-tested structured questionnairethrough facetoface
interactionwith themenand womenfarmers. Boththe
quantitativeand quditative datawereused inthestudy.

Theanalysed datareveal ed that around 62.9% of
households were having Crop+ dairy (1C+1-2B)
farming system covering 57 per cent total farming area
with annual net return of Rs 1,24730/- and was a

dominant farming systeminwestern plain zoneof Uttar
Pradesh (Table62).

Around 94 per cent householdswerefound under
the mal e headship and reaming was found under the
fema eheadship. Amongst them maximum numbersof
femal e headed householdswerefoundin FS, (17%)
whereas FS, and FS, were found under the male
headship. Further study showsthat around 89 per cent
farmerswereinvolvedinfarming asamgor occupation
andremaining 11 % werefound engagedinfarmingaong
with farm labour as major occupation. All the
householdsweredoing farmingin FS,whereasin FS,
around 25 per cent households were working as
labourersaong withfarming. Theaveragelandholding
was found 2.59 ha per farm household under men
ownership and 0.17 ha per farm household under
women ownership. Amongst them FS, was having
maximum farm sizei.e. 6.60 haper farm household
under men ownership and 0.45 haper farm household
under women ownership. FS, exhibiting theleast farm
size as 1.07 ha per farm household under men
ownership and nil areaunder women ownership (Table
63).

Data pertaining to Table 64 and Fig. 28 clearly
showsthat themaximum fema e contributionwasfound

Table62: Pre-dominant farming systemsof Western plain zoneof Uttar Pradesh

Pre dominant farming systems
FS, (n=113) FS, (n=17) FS, (n=34) FS,(n=12)
Areashare (%) Meerut 74.8 12 194 45
Saharanpur 237 62.6 93 43
Bulandshahar 729 31 239 -
Overall 571 23 1753 293
Farmer’ sdistribution (%) Meerut S 0] 16 15 33
Saharanpur 36.6 266 196 17
Bulandshahar 721 35 239 -
Overall 629 106 196 6.77
Net Return (Rs) Meerut 118340 265800 112650 120420
Saharanpur 145600 426460 130420 122600
Bulandshahar 110250 254000 108500 -
Overall 124730 315420 117190 121510

*FS,: Crop+ Dairy (1C+1-2B), FS, : Crop + Horticulture (Fruits)+ Dairy (2C+ 1-2B), FS, : Crop + Horticulture (Vegetables) +
Dairy (1C+1B), FS, : Horticulture+Crop+ Dairy (1C+1B)
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Table63: Socio-economic statusof farmersin pre-dominant far ming systemsof Western Plain Zone of Uttar Pradesh

Variables FS;: (n=113) FS, (n=17) FS, (n=34) FS,: (n=12) Mean+Sd
Household headship (%)

Mae 105(92.9) 100 28(82.35) 100 93.8+8.36
Femde 8(7.07) 0 6 (17) 0 6.01+8.004
Occupation (% of households)

Farming 100(82.30) 100 33(97.05) 9(75)3(25) 8358+£11.91
Farming + Farm labour 20(17.69) 0 1(2.94) 11.40+11.91
Farm size (ha/far m household)

Mae 128 6.60 141 1.070 2.59+2.67
Femde 006 0.45 017 0.17£0.19
L eased Far m size(ha/far m household)

Mae 0.80 0.26 029 0.15 0.37£0.28
Femde 0.021 0 0 0 0.005£0.01

Accesstoland (% of households)

inFS,; : Crop + Horticulture (Vegetables) + Dairy (1C
+1B) followed by FS : Crop+ Dairy (1C+1-2B). In
variousactivities/farm operationsviz. Collection and
carrying of wood for fuel through headload, carrying
of fodder through headl oad aswell asthrough cart,
collectionaswdl| ascarrying of dung through headload,
milking, chaff cutting usng dectric/diesel machine, sett
planting through manual dropping of sugarcanes,
weeding, harvesting of field crops, dehusking of maize,
seed trestment using local materias, winnowingthrough
fanaswell asunder naturdl windthefemaecontribution

wasfound highest (34.8-100%). However intermsof
activities/farm operationsviz. paddy transplanting,
FYM preparation, furrow irrigation, harvesting of
sugarcaneand seed trestment for orageusing chemica
thefemal e contribution wasfound highest (28-95 %).
Theleast fema e contributionwasobserved in FS,: Crop
+ Horticulture (Fruits) + Dairy (2C+ 1-2B) farming
system, however thefemal e contribution through hired
labour was found maximum in FS, Collection and
carrying of fodder and paddy transplantingaremain
activitiesthat hasbeen exclusively carried out by hired

Table64: Women participation index on drudgery proneactivities

Feminine Farm operations FS, (n=113) FS, (n=17) FS, (n=34) FS,(n=12)
Drudgery proneactivities Women Participation I ndex (%)
A A HL A HL A HL
Carrying of dung Headload 4.0 64.91 - 100 - 100 -
Collectionand
carrying of fodder Headload 66.63 2054 10.76 86.15 65.30 39.69 926 -
Cane cutting Balkati/Kasola 3H71 1142 24.32 - 4516 - 30 -
De-trashing and Using traditional
de-topping knife 2444 250 337 337 3593 4697 50.0 166
Harvesting of field Using serrated
crops sickle % 19 & i tS¢] 8
Paddy transplanting Manual 217 729 0 100 731 RN68 2424 7B75
Total Mean + SE 5391+ 2031+ 2544+ 4797+ 5595+ 3189+ 6380+ 16.72+
9.79 11025 9.18 176 136 146 1318 1210
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Fig. 28. Femalecontribution (%) in pre-dominant farming
systems

femaleworkers. Thisisduetothehighest farmsize
under both the maleand femaleownership aswell as
highest net returnsunder FS,

Thewomen participation index on drudgery prone
activitieswasfound highestinthefemdeworkers(family
and hired) of FS,(87.8 per cent) followed by FS
(83.21 per cent). However, the highest women
participationindex on drudgery proneactivitiesamongst
family femaeworkerswasfoundin FS, (63.8 per cent).
This may be due to reason of least farm size (1.07
ha? household) under male ownership aswell asnil
farm sizeunder femdeownership. Smilarly, thehighest
women participationindex on drudgery proneactivities
amongst hired femaleworkerswasfoundin FS, (47.97
per cent). Thisisduetothehighest farm szeunder both
the male and female ownership (6.60 and 0.45 ha*
household) respectively (Table 64 and Fig. 29).

Externally Funded Projects

Project Titlee Ensuring Food and Nutritional
Security through Integrated Farming Systemin
Western Plain Zone of U.P. (Farmers First
Programme)

Under the FARMER FIRST programme of the
ICAR, aproject hasbeen undertaken inthe K hatauli
block of district Muzzafarnagar, inthe Westernplain
zone of Uttar Pradesh. Three villages have been
selected under the programme viz. Sonta, Sathedi and
Bhangelavillages. During the reporting period the
following activities/interventionswere carried out in
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Fig. 29. Women participation index (%) on drudgery prone
activitiesin pre-dominant far ming systemsof WPZ of UP

different modulesof thefarming sysem prevaentinthe
villages.

Onfarmtrid wasconductedinal thethreevillages
namely Sonta, Sathedi and Bhangelaof the Farmer
FIRST project. A total of 659 trialswere conducted
on management of nutrients (N 175, P 80. K 120,
Sulfur 40, Zinc 25 and Boron 5 kg. per hectare) and
plant protection measures(for controlling shoot borer
and milli-bug, Trico card wasused 3timesintherainy
season and for the control of pokkahboeng disease
Carbendazim @ 0.2% sprayed on the crop) for
improving theyield and quality of sugarcane. It was
found that yield of sugarcanewasimprovedto15.01,
14.66 and 10.22 %, respectively indifferent villagesin
comparison to Farmer’spractice (Table65).

Thefallowingthreeinterventionshavebeen adopted
inwheat crop for improvementinyield:

i. Introduction of improved varieties of late
sown wheat: Improved varieties of wheat namely
PBW-658, PBW-590 and DBW-71, along with
nutrient management and improved package of
practicesweredemondtrated at farmer’sfiddinall
the 3 villages. Thedetail sof quantity of seed, area
and number of household covered for different
varieties have been presented in Table 66.

il. Linesowingand Fertilizer management in whest:
Linesowing of wheet using seed drill and multi crop
seed drill wasdemondrated a Farmersfidld. Besdes
recommended doseof fertilizer trid wasdemondrated
and compared withfarmerspractice.
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Activitiesorganized under Farmer First Project

S NoParticulars Date Participants(nos.)
1 Training on value addition of farm produce (Mixed jam, Blended Squash,

Ginger paste) 10-11-2017 10
2 Training on value addition of farm produce (Mixed jam, Blended Squash,

Ginger paste) 24-11-2017 10
3 World Soil Health Day 05.12.2017 150
4 Training of value added jaggery production to Self-Help Groups (SHG) 15-12-2017 10
5 Kisan Gosthi on raising of disease free nursery of fruits

and vegetables through improved technologies 20.02.2018 235
6 MahilaK rishakGosthi cum Nutritional awareness camp. 09-03-2018 147
7. Kisan Gosthi cum Animal Health Camp. 14.03.2018 271
8 Kisan Gosthi on Crop Management and Animal

Health Camp. 23.03.2018 247

Module wise (crops, livestock, enterprise, NRM and IFS) progress of technology assessment and demonstration
1.  Cropping SystemsM anagement:

Sugar cane— atoon- wheat system:
A. Nutrient and plant protection management in Sugar cane:

1 Problem

2. Nameof Technology
3. Potential Solutions

4.  Expected Out put

5  Plotarea

6.  Source of Technology
7. Nos. of house hold

8  Critical Inputs

9. Areacovered

Low production due to application of imbalance fertilizer and poor plant protection
management.

Intervention of Nutrient and pest management in Sugarcane.

Farmerstrained for application of balance nutrients and protection
of crop from insect, pest and diseases.

Improvement inyield and B:C ratio.
0.20ha.

ICAR-IIFSR, Modipuram

659

Fertilizer, micronutrients and pesticides.
131.80ha

Table65: Compar ative per for mance of sugar canebetween Farmer’spracticeand on Farm trials.

Nameof Farmer Practice OnFarmTrials
thevillage
Length Weight No per Total Length Weight Noper Total Per cent
of of running production  of of running production increase
Cane cane meter (Q/ha) Cane cane meter (Q/ha) inyied
(cm) (Kg) (No) (cm) (Kg)  (No)
Sonta 20967+ 161+ 590+ 67835+ 24207+ 200+ 650+ 780.17+ 1501
49 0.06 011 6.91 565 006 0.10 997
Sathedi 288.10+ 182+ 1395+ 6376+ 3236+ 210+ 1525+ 73L1t 14.66
454 004 0.30 864 448 003 0.19 795
Bhangela 2906+ 173+ 1275+ 65400+ 31660+ 195+ 134+ 72085+ 1022
445 0.05 0.16 833 543 005 0.15 599
Overall Mean 23864+ 167+ 861+ 66651+ 27044+ 201t 934+ 76046+ 1409
495 004 0.35 513 524 004 0.37 7.02
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B. Introduction of improved varietiesof Wheat with full packageand practice:

1  Problem L ow production dueto late sowing of wheat after harvesting of sugarcane ratoon and poor
crop management.

2. Nameof Technology Demonstration of high yielding late sown varieties of wheat with full package and practice.

3. Potentia Solutions Introduction of |ate sown improved varieties of wheat (PBW658, PBW 590 and DBW 71)
with crop management.

4.  Expected Out put Improvement inyield aswell asin B:C ratio.

5 Plotarea 0.15ha

6.  Source of Technology ICAR-IIFSR, Modipuram

7. Nos. of house hold 301

8  Critical Inputs Seed of improved wheat varieties, Fertilizer and weedicide.

9. Areacovered 70 ha.

Table66: Thedetailsof quantity of seed, areaand number of household covered

Nameof the Bhangda Sathedi Sonta

variety Quantity Area No. of Quantity Area No. of Quantity Area No. of
@) coveeed  house-holds  (q) covered house-holds (q) covered house-holds

(ha) covered (ha) covered (ha) covered

Wheat

PBW653 40 40 17 40 40 12 120 120 b

PBW 590 70 7.0 % 120 120 57 6.0 6.0 2

DBW71 120 120 5 820 820 1 480 480 40

Total 23 23 % 242 242 110 28 28 %

. Weed Management: Weed management inwhest
through application of weedicide named
“Totd” (Sulfosulfuron 75% + Metsulfuron methyl
5% WG)@ 16 gin 150 literswater in wheat was
demongtrated at farmer’sfield.

All thethreevarieties are late sown varieties of
whegt recommended for thisregion. Thevariety DBW
71 wasfound superior in al thegrowth and production
traitsthan the other two varietiesand exceeded 14.84
%ingranyieldincomparisontofarmerspractice(Teble
67). The DBW 71isalso superior in al the growth
indicatorsresultingitsbetter performanceingrainand
straw production. Thevariety PBW 658 followed the
sametrend and comparableto DBW 71 but recorded
superior from PBW 590, bothin grain aswell asin
sraw yield (Table68). Thefarmersaccepted DBW 71
assuperior variety not only ingrainyield but in taste
and quality of chapatti.

83

Microclimatic variations in Agri-horti farming
System

Four crop environment namely Bananasole crop,
Sugarcane sole crop, Poplar+wheat and Poplar+
bananawere undertakenfor quantification of themicro
climateinfluenced by thedifferent crop combinations.
To quantify the variation in microclimate, in-situ
observationsof CO, (ppm), RH (%) and temperature
(°C) wererecorded during clear sky mid-day at two
heighti.e. 50 cm and 100 cm abovetheground level.
Themicroclimate condition at 50 cm abovetheground
in banana sole crop was found to be moderate with
594.2 ppm CO,, 18.9% RH and 36.9°C temperature
in comparison to barefield (592.6 ppm CO,, 19.3%
RH and 35.1°C temperature) and Sugarcane sole crop
(594.8 ppm CO,, 19.2% RH and 37.7°C
temperature). In Poplar-bananasystem significantly
higher concentration of CO, (596.0 ppm) was
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Table67: Growth Indicator sof different Wheat varieties

Name Av. of Total Length of Av.no. Freshwt. Drywit. Plant No. of
thevariety Tillers/ tillers/ ear head of grains (kg) (Kg) height irrigation
plant gm (cm) / ear head (inft.)

PBW658 5.68+018  33021+12.7/ 1014+023 50.23+120 202+0.03 192+004 247+005 507+012
PBW590 528+0.14  33L77+1093 821+008 4597+059 183+003 175+003 250+0.04 5.20+0.08
DBW71 638+012 36949+11.7/ 11.75+0.17 59881044 249+002 241+003 252+004 5.23+0.07

Table68: Compar ativeproduction performanceof different varietiesof Wheat

Nameof the OFT Yidd FPYied Percent increasein yield
variety Graing/ha  Srawg./ha Graing./ha Srawqg/ha  Graing/ha Srawg./ha
PBW 658 4883 52.36 420 460 16.26 1382
PBW 590 4515 4915 41.00 500 10.12 -009
DBW 71 50.53 5323 4400 520 1484 240
Mean = 4817 51.58 4150 4953 1379 538

recorded however, RH (18.2%) and temperature
(35.6°C) werefound lower than the bananasol e crop.
At 100 cm above the ground level, the highest CO,
concentration (599.9 ppm) was recorded in
Poplar+bananafarming systemswith 18.4% RH and
35.5°C ambient temperaturefollowed by Poplar+whegt
with 595.3 ppm CO, (Fig. 30). Better condition of
banana crop was recorded under Poplar+banana
forestry-horti system than the bananasole crop.

i

.........

Fig. 30. Influenceof variouscropsand itscombination on
microclimatei.e. CO, (ppm), RH (%) and temper ature(°C)

Critical input intervention in horticultural crops

Among the different horticultura crops, fruit
plantation of banana, lemon, guava, mango and litchi
werecarried out intherainy season (July 2017) inthe

orchardsof 5farmersof Bhangelavillage. During the
study, farmers were made aware regarding the
sgnificanceof fruits, vegetablesand kitchen gardening.
For this, plantation of improved varietiesof fruit plants
wasdone. Also farmerswereimparted skill about the
scientific management of different fruitsand vegetables.
Promotion of nutritiond kitchen gardening onbareland
nearby house/water sources etc. was promoted by
providing mini kit of seasond vegetablestothefarmers.
Cost of these mini kitswere Rs. 35-40/kit. With such
intervention, monthly vegetable availability increased
from 45-50 kg/house.

Initia bench mark survey madeinthestudy reveds
that farmers spend Rs. 400 to 700/ month on purchase
of vegetables, which can easily be saved with kitchen
gardening dongwith nutritiousvegetables. Inour study,
estimated average saving of 500 to 850 during Kharif
(monsoon) and Rs1000- 1200/- during Rabi (winter)
was obtained through kitchen gardening. Such
interventions were eye opener to many progressive
farmersof thestudy area. Thedetailsof few innovative
farmerswho were encouraged to devel op horticulture
based farming systemsare being presented here under':
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Photo 25. I n-situ obser vation of the CO, (ppm), RH (%) and temper ature (°C)

1. Nameof Farmer ShyamPd intercropping, promotion of pulse crop, Banana
Village Sathedi cultivation (Agro-Hort.), Feed supplement of animas
District : Muzaffarnagar (mineral mixture, Calcium, Vitamin mixture)
Area : 240ha Vermicomposting and kitchen Garden.

Namesof | ntervention given: Improved variety
of wheat (PBW 658, PBW 590 and DBW 71),

Table69: Economic analysisof farming system of Sh. Shyam Pal

Mr. Shyam Pdl of Sathedi village hasbeen selected
asinnovator farmer for cropping system management

Improved IFS CropModule GrossReturns Cost of cultivation Net Returns
(Ry) (Ry) (R9)
CS1 124ha Sugarcane+ Blackgram-ratoon-Wheat 393305 203360 189945
CS2 0.10ha Sorghum-Berseem-Moong 24400 8500 15900
CS3 0.10ha Bagra-Oat-Black gram 17550 11350
CH 040ha  Popular Output awaited
CS5 040ha Popular + Banana
CS6 0.16ha Banana
Animal Module
3 Cows(47501ts. Milk) (1Sahiwal
+1HF+1Crossbred) 148500 81200 67300
Manure (101 q.) 10100 2000 8100
Vermin-compost (30q.) 12000 3000 9000
Kitchen Garden 1225 450 75
Total Returns from system 607080 304710 302370
B:CRatio 1.99
Benchmark Crop Module
1.40ha. Sugarcane-ratoon-Wheat 367115 228790 138325
0.20ha Sorghum-Berseem 32000 12800 19200
0..80ha Popular Output awaited
Anima Module:
3CowsMilk (4150Lts.) 124500 75200 49300
Manure (131 q.) 13100 3000 10100
Total Returns from system 536715 319790 216925
B:CRatio 1.68
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module. He hasplanted bananain asintercroppingin
popular crop. The benchmark income of Shri Shyam
Pal was Rs. 2,16,925/- before the intervention of
improved | FS. But after theinitiation of programmehe
developed different modulesas specified inthe Table
69 and hisnet incomewasimproved to Rs. 3,02,370/
- by theintervention in different modulesduring the
period.

2. Nameof Farmer CharanSingh
Village Bhangda,
Digtrict Muzaffarnagar
Area 0.4 hamode

For horticulture module, Mr. Charan Singh of
Bhangdavillage hasbeenidentified asFarminnovator.
Mr. Singhimparted training for cultivation of highvaue
exotic vegetables (broccoli, |ettuce, pardey, leek and
coloured capsicum) and production of strawberry. He
Isgivenminerd mixture, cacdumandvitaminmixtureand

advised how to prepare balanced ration by using local
feed ingredients. Heismaintaining acow and buffalo
and he hasbeen trained by our team to convert animal
dung into vermin-compost for using in hisvegetable
production. Detailed economic andys sof two adopted
farmersunder horticultural interventionsisgivenin
Tables70& 71.

3. Nameof Farmer : Mr. Sameer

S/o Shri Akbar Al
Village Sonta
Digtrict Muzaffarnagar
Area 0.13ha

Nameof | nterventionsgiven: Improved variety
of vegetabl e seeds (Pumpkin, cucumber, bottle guard,
Tomato, Brinjal, chilies, Turnip and cabbage), Feed
supplement totheanimas(minerd mixture, Cacium,
Vitamin mixture) and improved variety CARI
Nirbheek) of poultry.

Table70: Improved vsbenchmark far ming system of Sh. Charan Singh

Improved IFS CropModule GrossReturns Cogt of cultivation Net Returns
(Rs) (R9) (Rs)

CS1 0.15ha Broccoli_2 crops(Oct-April)

-Maize (F)_(June-Sept) 35750 10800 24950
CS2 0.10ha Lemon Grass(Feb-Dec)+

Leek (Sept-April) 61250 4200 57050
CS3 0.03ha Lettuce-red (Sept-April)- Tomato

(April-duly) 12300 3360 80
C3A 0.03ha  Lettuce-green(Sept-April)

-Chilli (April_Aug) 13500 2310 11190
CS5 0.03ha ChineesCabbage (Sept-April)-

Okra(May-Aug) 13500 2460 11040
CS6 0.03ha Cherry Tomato-2 crops (Sept-July) 19200 4800 14400
CS7_0.03ha Papaya Boundary Plantation at

nursery area 18000 3000 15000

173500 30930 142570

Animal Module

1 Buffao+ 1 Cow 120600 60000 60600

Total Returnsfrom system (0.4 ha) 294,100 90,930 2,03,170

B:CRatio 3.23
Benchmark Crop Module

Sugarcane based system 82575 22500 60075

Animal Module

1 Buffao+ 1 Cow 93000 45000 48000

Total Farm_0.4ha 175575 67500 108075

B:CRatio 2.60
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Table71: Improved vsbenchmark far ming system of Sh. Joginder
Improved IFS CropModule GrossReturns Cost of cultivation Net Returns
(R9) (R9) (R9)

CS1 0.04ha Tomato-Cucumber-Cabbage 32500 16000 16500

CS2 0.04ha Bottlegourd-Turnip-Brinja 24000 11875 12125

CS3 0.05ha Chillies Tomato-Pumpkin 41500 19625 21875
Animal Module
02 Buffaloes 115920 82450 33470
Manure (88 gtl) 2000
Goat (04 nos.) 21000 9340 11160
Poultry (06 F+4 M, 744 eggs*) 10528 1752 8776
Manure (7 q.) 1400 300 1100

A Total Returns from system 255648 143842 111806
B:CRatio 1.78

Benchmark Crop Module

0.13ha Rice-Wheat 30600 11600 19000
Anima Module:
02 Buffaloes 100800 82450 18350
Manure 8300 2000

B Total Returns from system 140200 96050 44150
B:CRatio 1.46

* 08 months egg production.

Nutritional intervention was adopted for
improvement ingrowth and milk productionin cettleand
buffaloes. Farmers were trained on how to make
affordableba anceration using localfeed ingredients.
Ration of the milking animalswas al so balanced by
supplementing minera mixture, fortified Calciumand
vitamin mixture (Vimeral). The mineral mixture
supplementswere given to 460 farm househol ds. For

Livestock Module:

eradiating calcium deficiency in animals 275 farm
households were provided with fortified Calcium
supplement. Besidesvitamin mixtureswere provided
to 300 farm households. Medicineswerea so givenfor
the effective control of endo and ecto parasites. The
detail s of the feed supplements and medicinestheir
effectsonanimasaregivenin Table 72.

L ow production due to imbal ance ration and poor management of animals.
Intervention of nutritional and animal management.
Farmerstrained for feeding of balance rationwith optimum animal

Improvement in growth and milk yield aswell asin B:Cratio.

Mineral mixture, Calcium, Vitamin mixture, Ecto and Endo parasites

A. Nutritional and Animal M anagement:
1 Problem
2. Name of Technology
3. Potentia Solutions
management.
4. Expected Out put
5 Anima nos. 50
6. Source of Technology ICAR-IIFSR, Modipuram
7. Nos. of house hold 450
8 Ciritical Inputs
control medicines.
9. Areacovered

Farmers of Sathedi,Bhangellaand Sontavillages.
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Table72: Detailsof animal medicinessupplied
Nameof feed Quantity Doseper Nos. of Nos. of Effect on
supplement/ upplied adult animal/ animals household animals
Medicine (nos) day covered covered
Minerd 500 100g. 500 460 Improving growth rate,
Mixture (1Kg. pack) (milking Better utilization of
(Agriminforte) animals) absorbed nutrients,
50g. increases milk productionin
(Heifersg/dry animals, improves
animals) reproductive efficiency and
reducesinter- calving
period, improvesimmunity
status.
Cdcium 300 100ml 300 275 Sustain milk production,

(1LitrePack)  (milkinganimals)

VitaminMix. 300 20ml
(Vimerd) (120 ml Pack)

FENTASPLUS 500tab. 1tab./30kg B.W.
Taktic 5% 200 (6ml pack) 2ml/litrein water
(Amitraz.P.

(Vet) S0mg)

Flupor 200(30ml pack) 1 ml/10kg B.W.
(Flumethrin

-10mg)

control milk fever and
maintain hormonal balance.

300 300 Removes stress, acts as
immunestimulant, increases
milk production, improve
growth & egg production.

D0 0] Removing Tapeworms,

Roundworms, Hookworms
and Whipworms

200 200 Effective control of ticks,
mites, lice.

200 200 Effective control of Ticks,
Fleas& Lice.

Theresult of theeffect of nutritional management
on milk production is presented in Table 73. The
gpplication of balancenutritionresulting overdl per day
improvement inmilk yieldin different villageswas
observed 1.03 £ 0.03 litres/day, which is an
improvement of 12.95% as compared to farmer’s

practice. The per lactation improvement in milk
productionisexpected 225-250 litresof milk. Not only
improvement inmilk production but animalsexpressed
improvement in reproductive cyclesand fertility by
gettingtimely pregnant.

Table73: Improvement in per day milk production in buffaloesby nutritional management.

Nameof thevillage Averageper day Averageper day Averageper day % increasein
milk production milk production increasein milk per day milk
beforetreatment (Its.) after treatment (Its.) production (Its) production
Satedi 7.995+0.31 9.027+£0.29 1.032+0.04 1291
Bhangella 7.815+0.25 8.842+0.26 1.027+0.06 1315
Sonta 8.040+£0.21 9.070+£0.19 1.030+0.08 1281
Overdll 7.950+0.15 8.980+0.14 1.030+0.03 1295
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Animal husbandry approach for livelihood
security of landlessfarmers

For livelihood security of landlessfarmers, they
were provided with poultry, piggery and goats. 288
Number of poultry (24 landless households, 8
household from each village), 30 piglets (15 landless
households, 2 pigletsper household) and 18Jamunapari
breed of goats (9 1andless householdswith 2 goats per
household) weregivento thefarmers. All the species
of animals reared in backyard system. The mean
performance of body weights and 8 months egg
production of poultry in different villagesis presented
intable. It wasfound that the 8 monthsegg production
ishigher in Satedi villagein comparison to other two
villages. Theperformanceof birdsof Bhangelavillage
was comparabl e but the Sontavillage shown lower
performance (Table 74). Theoveral mean performance
of 8 monthsegg productionis93.66 + 2.11eggs.

IFSModels

Cluster wise percentage of households study
reved ed that thehighest landlessfarmerswerereported
fromthe Satheri cluster, whereas|east percentageinthe
same category wasrecorded in Bhangd lacluster with
19.67 %. The highest percentage of householdsfalls
under marginal category inBhangelacluster (46.0 %)

and Sathedi wasfound to bethe cluster with lowest
percentage of households under the same category of
farmers. A tota of 16.13 % householdswererecorded
insmall category of farmerswhere least percentage
(7.0%) of householdswasrecorded in Bhangd lacluger.
Under Semi-medium category of farmers, Sontacluster
wasfound to bethe highest percentage of households
with 10.30% of total households of thevillage (Table
75). Very meager percentage of households was
recorded in medium category of farmer inall thethree
clustersand total percentage wasonly 2.03% of the
samplesize.

Thebasic aim of the above study wasto provide
suitableinterventionsunder different category of farmers
which are described below.

Namesof | nterventionsgiven: Improved variety
of whesat (PBW 658, PBW 590 and DBW 71), Nutrient
and pest management in Sugarcane, Feed supplement
toanimas(minera mixture, Cacium, Vitamin mixture)
and ecto and endo parasite control in animals and
kitchen Garden.

Theaverageholding szeof themediumfarmer was
estimated 3.05 ha. Themedium farmersareonly 8.65
% and lower in numbers in comparison to small,

Table74: M ean body weightsat 20 and 40 week s of ageand 8 monthsegg production at far mer’sfield.

Nameof thevillage *BW 20WK (Kg.) BW 40WK (Kg.) Egg Production (nos.)
Sonta 1375+ 0.032 2.339+0.047 7825+ 4.01
Sathedi 1313+ 0.051 1.823+0.056 104.28+2.27
Bhangela 1106+ 0.033 1.594+0.042 99.78+2.33
Overall Mean 1262+0.025 1923+ 0.043 9366+2.11

*BW = Body weight; WK =Week

Table75: Cluster wise per centage of household under different categoriesof farmers

Cluster Landless Marginal (<1ha) Small (1-2 ha) Semi-Medium (2-4 ha) Medium (4-10ha)
Sonta 3340 3090 2360 10.30 175
Sathedi 4900 2830 12.00 733 3.00
Bhangela 1967 46.00 7.00 6.00 067
Total (%) 362 3697 1613 865 203
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marginal and landlessfarmers. The most prominent
cropping systemis Sugarcane-Ratoon-Whesat and the
most prominent farming systemisCrop-Dairy (03 dary
animals). The average benchmark net income of the
farmer isRs. 4,08,002/-, before the intervention of
improved IFS, whichimproved to Rs. 5,32,190/- after
theinterventionin different modulesasspecifiedinthe
table. TheB:Cratioimproved from1.72t0 1.94 (Table
76).

Namesof | ntervention given: Improved variety
of wheat (PBW 658, PBW 590 and DBW 71),
Nutrient and pest management in Sugarcane, Feed
supplement to animals (mineral mixture, Calcium,
Vitamin mixture), ecto and endo parasite control in
anmas

Table76: IFSsystem developed for medium far mer

Theaverageholding size of thesmall farmer was
estimated 1.45 ha. Thesmall farmersare 16.13 % and
lower innumbersin comparisontomargina andlandless
farmers. The most prominent cropping system is
Sugarcane-Ratoon-Wheat and the most prominent
farming systemisCrop-Dairy (02dairy animals). The
benchmark netincomeof thefarmerswasRs. 2,02,770/
- beforetheintervention of improved | FS. But after the
initiation of programme,their netincomewasimproved
to Rs. 314270/~ by theinterventionin different modules
during the period. The B:Cratioimproved from 1.68
t01.88 (Table 77).

Namesof | nterventionsgiven : Improved variety
of wheat (PBW 658, PBW 590 and DBW 71),
Nutrient and pest management in Sugarcane, Feed

Improved IFS CropModule GrossReturns Cogt of cultivation Net Returns
(Rs) (R9) (Rs)
CSl1:250ha  Sugarcane-Ratoon-Wheat 794325 387500 406825
CS2:0.20ha  Berseem-Sorghum 34500 17900 16600
CS3:0.35ha  Paddy-Wheat 33950 48275
Animal Module
01 Cow 58170 41525 16645
02 Buffaloes 115920 82950 32970
Manure (131 q.) 13100 3000 10100
Kitchen Garden 1225 450 Ue
A Total Returns from system 1099465 567275 532190
B:C Ratio 1.94
Benchmark Crop Module
CS1:250ha  Sugarcane-Ratoon-Wheat 701097 387500 313597
CS2:0.20ha  Berseem-Sorghum 34500 17900 16600
CS3:0.35ha  Paddy-Wheat 78330 32900 45430
Animal Module:
01 Cow 52500 41225 11275
02 Buffaloes 100800 82450 18350
Manure 3730 1000 2750.00
B Total Returns from system 970977 562975 408002
B:C Ratio 1.72
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Table77: |FSsystem developed for small far mer
Improved IFS CropModule GrossReturns Cost of cultivation Net Returns
(Re) (Rs) (Re)

CS1:1.30ha Sugarcane-Ratoon-Wheat 413049 201500 211549

CS2:0.15ha Berseem-Sorghum 25875 13425 12450
Animal Module
01 Cow 58170 41525 16645
01 Buffaoes 57960 41475 16485
Manure (88q.) 3300 2000

A Total Returns from system 563854 209925 263929
B:C Ratio 1.88

Benchmark Crop Module

CS1:1.30ha Sugarcane-Ratoon-Wheat 36457044 201500 16307044

CS2:0.15ha Berseem-Sorghum 25875 13425 12450
Anima Module:
01 Cow 52500 41225 11275
01 Buffaloes 50400 41225 9175
Manure 8800 2000 6800

B Total Returns from system 502145 299375 202770
B:C Ratio 1.68

supplement to animals (mineral mixture, Calcium,
Vitamin mixture), ecto and endo parasite control in
animasand VVermi-composting.

Theaverageholdingszeof themargind farmer was
estimated 0.42 ha. Themargina farmersare 36.96 %
and majority in numbersin comparison medium and
smdl farmers. Themost prominent cropping systemis
Sugarcane-Ratoon-Wheat and the most prominent
farming systemisCrop-Dairy (02 dairy animals). The
benchmark net income of thefarmerswasRs. 75,690/
- beforetheintervention of improved | FS. But after the
initiation of programme, hisnet incomewasimproved
to Rs. 1,03,804/- by the intervention in different
modulesduringtheperiod. TheB:Cratioimprovedfrom
1.53t02.0(Table 78).
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a) LandlessFarmer (Piggery based):

Name of Intervention: Supply of improved breed
Large White Yorkshire breed of piglets, Feed
upplement (minerd mixture, Cacium, Vitaminmixture).

TheLandlessfarmersare 36.22 % and mgjority in
numbersin comparison medium and small farmers.
Mostly they are doing labour work on daily payment
bass. For supporting of their livelihood they arekeeping
someanimasmostly onecow/buffalo or few pigsand
somepoultry. Mostly they arekeeping loca nondescript
animashaving lower growth and production. Therefore,
15landlessfarmersof the concerned villagesdidtributed
02 nos. of LargeWhite Yorkshirepigletsper farmer to
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Table78: IFSsystem developed for marginal farmer

Improved IFS CropModule GrossReturns Cogt of cultivation Net Returns
(R9) (R9) (Rs)
Cropping System
CS1:0.32ha Sugarcane-Ratoon-Wheat 101674 49600 52074
CS2:0.10ha Berseem-Sorghum 17250 8950 8300
Animal Module
01 Cow 58170 41525 16645
01 Buffaloes 57960 41475 16485
Manure (63 qtl) 6300 2000 4300
Vermicompost (25 Q) 10000 4000 6000
A Total Returns from system 251354 147550 103804
B:C Ratio 2.00
Benchmark Crop Module
CS1:0.32ha Sugarcane-Ratoon-Wheat 89740 49600 40140
CS2:0.10ha Berseem-Sorghum 17250 8950 8300
Anima Module:
01 Cow 52500 41225 11275
01 Buffaloes 50400 41225 9175
Manure 3800 2000
B Total Returns from system 218690 143000 75690
B:C Ratio 1.53
Table79: Improved Pigbased Far ming
Components GrossReturns(Rs) Cogt of cultivation (RS) Net Returns(Rs)
Animal Module;
Local pig-2 12800 2000 10800
LargewhiteYork shire-2 32000 7300 24700
Piglets-05 10000 2000 8000
Manure (44 q.) 4400 1000 3400
Total Returns from system 65020 13300 51720
B:Cratio 4.88
Benchmark
Anima Module:
Local pig-2 12800 2000 10800
Manure(q.) 1750 500 1250
Total Returns from system 14550 2500 12050
B:Cratio 5.82
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Table80: Livestock based | FSmodel for marginal farmer

Improved Livestock Components GrossReturns(Rs) Cost of cultivation (RS) Net Retur ng(Rs)

based far ming:
Anima Module;
Buffalo-1 57960 41475 16485
Manure 4400 1000 3400
Poultry (5 F+ 4 M, 470 eggs)* 7240 1575 5665
Manure (2.5q.) 50 0 490
Total Returns from system 70140 44100 26040
B:Cratio 1.59

Benchmark
Buffao-1 50400 41225 9175
Manure 4400 1000 3400
Total Returns from system 54800 42225 12575
B:Cratio 1.30

* 08 months egg production.

improvetheir livelihood. The benchmark netincome
beforetheintervention of improved IFS of thefarmers
wasRs. 12,050/-, whichisimproved to Rs. 51,720/-
by theintervention of improved package of practices
(Table79).

b) LandlessFarmer (Poultry +1 Buffalo):

Nameof Intervention: Supply of improved variety
of poultry (Nirbheek), Feed supplement (mineral
mixture, Calcium, Vitamin mixture) and endo (Round
worm, tapeworm etc.) and ecto parasite control.

For supporting of livelihood of landlessfarmers, 24
numbers of farmers (08 farmers from each village)
distributed 12 poultry chicksper farmer. Somefarmers
keeping 01 dairy animd for their food security, they have
been supported nutritiona supplement (minera mixture,
Cdcium, Vitaminmixture). Thebenchmark netincome
beforetheintervention of improved farming system of
thefarmerswasRs. 12,575/-, whichisimprovedto Rs.
26040/- by theintervention of improved package of
practices. The B:Cratioimproved from 1.30to0 1.59
(Table80).

Photo 26 & 27. Visit of Shri Suresh Chandel, GB M ember, | CAR at farmer’sfield
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Photo 30 & 31. Promotion of Nutritional Kitchen gardeningthrough distribution of seasonal vegetablekits

a) Other Activities:

1. Blended squash (guava+orange) and (Quava+
appletaonla+orangetramphal) mixed jam:

For preparation of blended squash fully matured
guavasweretaken and washed with clean water. The
fruitswerediced and dipped for 4-5 hoursinto drinking
water in 1:1ratio. Afterwardsdiced guavasa ongwith
water was heated and removed the pan beforereaching
theboiling point so that the pectin content of the guavas
could beextractedinwater. Afterwardsthediced guavas
werecrushed into mixer grinder, strained andthenjuice
extracted from oranges was blended together. (The
water containing pectin content was kept aside for
further usefor the preparation of jam). Thesugar syrup
has been prepared (60%) and mixed with 40 % of
blended mixture (Quava+ orange extract) Citric acid

94

was mixed into the squash (0.4 per cent). Potassium
metabi sul phite was added as per (FPO, 1954). TSS
of blended squash was48°brix. Blended squash was
then packed into PET bottles.

2. Blended squash (guava + pineapple +
pomegranate) and mixed jam (guava+
pineapple+pomegranatetapple):

For preparation of blended squash fully matured
guavasweretaken, and washed with clean water. The
fruitswerediced and dipped for 4-5 hoursinto drinking
water in 1:1ratio. Afterwardsdiced guavasa ongwith
water was heated and removed the pan beforereaching
theboiling point so that the pectin content of the guavas
could beextractedinwater. Thenthediced guavaswere
crushed into mixer grinder, srained andthen mixedinto
crushed and strained pomegranate and pinegpplejuice.
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(Thewater containing pectin content waskept asidefor
further usefor the preparation of jam). Thesugar syrup
has been prepared (60%) and mixed with 40 % of
blended mixture (Quava+ pomegranate + pineapple
extract) Citric acid wasmixed into the squash (0.4 per
cent). Potassium metabisulphite was added as per
(FPO, 1954). TSS of blended sgquash was 42°brix.
Blended squash wasthen packed into PET bottles. For
the preparation of mixed jam appleand pinegpplewere
washed, peeled, sliced and madeinto pulp by using
mixer grinder. Pomegranate was peeled and thefruit
was crushed, strained and extracted into juice. All the
materia wasthen mixedinto thewater in guavapectin.
Sugar wastaken equd totheweight of thepulp. Around
2/39 sugar wasmixedintothepulpinitially whilethe
pulp waskept for heating. Rest of the sugar wasmixed
after thestart of boiling. Before reaching theend point
Carboxymethyl Cellulose (0.1 percent dlongwith 1.2
per cent sugar was powdered into fine particlesand
sprinkled into mixture). Citric acid wasmixedintothe
mixture (0.4 per cent). The end point of thejam was
checked using sheet test. The prepared jam wasthen
removed from theflame. Potassi um metabisul phitewas
added asper (FPO, 1954). TSS of mixed jamwas67°
brix. Themixed jamwasfilled into glassbottles.

3. Ginger paste:

Gingers were sorted, washed and the skin was
peeled. Then the peeled gingerswere cut into small
pieces through knife. The ginger pieces were then
crushed into paste by using mixer grinder. Theginger
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Photo 32. Exhibition cum saleof variousproductsby
women SHG
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paste was heated with 2 percent salt and 0.02 percent
glacia acetic acid. After the start of boiling, the paste
wasremoved from heat Potass um metabi sul phitewas
added asper (FPO, 1954). Theginger pastewasthen
filledinto glassbottles.

Project title: Cluster based on-farm participatory
resear ch in Farming Systemsunder Tribal Sub
plan (Funded under Tribal Sub-plan)

The study area encompasses the tribal farming
systemsof Taral and Bhabhar Zone of Uttarakhand. A
survey will be conducted in acluster of two village
panchayatsin Ramnagar block of Taral and Bhabhar
Zoneof Uttarakhand. Thetota samplecomprisesof a
clustered sampleof 100 tribal farm householdsusing
purposive sampling frame. Both the quantitative and
qualitative datawill be collected in the study through
semi-gtructured questionnaire, focusgroup discussons,
in-depthinterviews, case-dudiesetc. Benchmark survey
of 100 households has been completed using a
structured interview schedule beforetheinitiation of
technologicd interventions. Around 60 per cent of tribal
farm households were taken from Thari village
Panchayat and 40 per cent of farm household from
Veerprur Taravillage Panchayat. Under Veerpur Tara
village panchayat 20 percent farm householdswere
taken from Maalapuri village and 20 per cent farm
household were taken from Tarapuri village. Survey
reved ed that mean holding size of thehouseholdsto be
0.52 ha. Small and marginal farms constituted to be
around 99 percent. Amongst them 87 percent
householdswerehaving margind land sze (<1 hactare)
Paddy, whesat arethe major cropsbeing cultivationin
selected cluster. Surghum, berseem and napier crops
are being used for green fodder for animals. Crops
(paddy-whest) + Livestock wasthe dominant farming
system found in around 85 per cent of households.
Preferenceamong livestock for farm householdswas
1-2 cowswith 1 buffalo. Around 10 per cent of families
aredso preferred to havegoats. Themagor farm power
source used in agricultureis4-whee tractor (i.e. 25t0
60 hp) whichisabout 90 % (i.e. 10 % owned & 70-
80% % hired tractor. Theelectric power isused by 70-
80 % only for irrigation purpose. The mechanization
level inthetillage operation wasnoticed about 85-90%
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Photo 33. On farm sowing demonstration of improved
wheat variety HD 3086

(i.e. 10%-own & 70-80% - rental basis). Insowing
operation study reved ed that themachineries(seed drill)
used 10-15% in cered crops. Thehand operated chaff
cutter was around 90%. Harvesting operation was
found to be done by combineharvester (15-20 %), and
80-85 % using sickles, threshing (80-85 % using
thresher (on rent basisincluding 2% own).

On-farm sowing of wheat crop with fertilizer-cum-
seed drill wasdemonstrated at 80 farmers' fields. A
newly released and improved whest variety HD 3086
(8 kg seed wasgiven per household for sowingin0.06
haland area) was promoted in the region through on-
farm demonstration for higher productivity with high
resistanceto diseases and pests.
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Photo 35. Mustard seed distribution totribal farmers
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Photo 34. Compar ative per for manceof introduced var iety
and practiceversusfarmersvariety and practicein wheat

Diversfication of rice-wheat system by integration
of mustard crop (cv. RH 749) (for oilseed and green
leaf consumption) wascarried out at 50 farmersfield
(500 g per 0.16 ha). Moreover, for diversification of
rice-wheat system as well as for enrichment of
household nutrition andincomeimproved varietiesfor
the pulses crops such as lentil (Pant lentil 5, rust
resistant) and chick pea(pant gram 186, wilt resistant)
wereasointroduced. Theaboveinclusonwascarried
out at 58 farmers’ field in case of lentil crop and 21
farmer’sfieldin caseof chick crop.

Introduction of seasonal vegetablesof viz brinjal
(cv), (Pant Riturg)) and (Pant Samrat) cowpea (pusa
komal) , okra(Kas pragati) , bottle gourd (pant lauki

Photo 36. Krishak Goshthi on seasonal vegtableproductlon
cum seed distribution with tribal far mer swomen farmers
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Photo 37. Demonstration of sowing of okraand cowpea
through manually operated seed cum fertilizer drill

3) andridgegaurd (pant torai 1) wascarried out for
nutritional kitchen gardening to 100 farmersfor better
family nutrion under horticulturemodule. Onfarmtrias
for sowing of okra and cowpea through manually
operated seed cumfertilizer drill wasdemongtrated at
10farmersfield.

SKill upgradationin mushroom cultivation through
a training programme entitled “Enterpreneurship
devel opment in mushroom production for rural and
urbanyouths’ conducted by theingtitute. A total of four
farmerswere benefited by thetraining.

Project Title: Development of Climate Resilient
Sustainablelntegrated Far ming System M odels
for Optimizing Far m Productivity (NM SA)

During thereporting period thefollowing activities
werecarried out which arelisted asunder:

Participatory Rurd Appraisal (PRA) of 3villages
has been completed by identifying problem and
congtraints. Selection of beneficiary farmers. Landless
and marginal farmers have been selected as per the
project proposal. However, small and medium size
farmersare not in sufficient number in all the three
villagesunder theproject. Survey indl thethreevillages
in the survey schedule developed for the purpose.
Benchmark source of farm income and family
expenditureisgiveninFig. 31 & 32, respectively. Crop
and milk productivity intheclusterisgiveninFig. 33.

I ntegrated farming systems model for land less,
marginal and small farmers

Labour/ Business
15%

Service
12%
Animal Hunbandary '

11%

Agriculture
62%

Fig. 31. Satusof benchmark farmincome

Animal gayingg
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Fig. 32. Satusof benchmark family expenditure
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Fig. 33. Satusof crop and milk productivity in thestudy
cluster

* A training programme on skill development on
Mushroom cultivation wassuccessfully organized
on February, 2018 for development. Fifty six
farmersof the selected villages participated and
benefited.

* A training programme on skill development on
Fishery was successfully organized on February,
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2018 for development. Fifty two malefarmersof
the selected villages participated and benefited.

Thirty farmershave been sdected for devel opment
of Oyester Mushroom modul e as complementary
enterprise. Onan average 12 to 15 kg Mushroom

T o i

o e —

was harvested and it was sold in the market
@Rs100/-and some of thefarmersreported that
mushroomwas a sotaken by their family members
for their nutritional security. Thefarmerswerevery
happy and dso enthusi astic to adopt the mushroom
cultivationintheir farming activity.

1
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Photo 38-43. Capacity building programmesunder taken in thepr oj ect
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Development of kitchen garden

Promotion of kitchen gardening 60 farmers,
improved different vegetables seedslinebitter gourd,
pumpkin, bottle gourd , brinjal etc was distributed
among thefarmersfor the establishment of kitchen
garden.

Promotion of vegetable base module during
summer season, on 75 farmersfield were devel oped
to ensurenutritional and livelihood security of farm
families Duetothisintervention, about 15t0 20 %farm
incomewas enhanced.

» Forty eight farmersof thethreevillage weregiven
plant protection measuresin mustard against Aphid
and Alternariablight of mustard and resulted 10-
12% enhancement of mustard yield.
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Photo 44-45. Development of Kitchen Gardening

» Diversficationof improvedvariety of Sugarcane
Co0238wasincorporated inther existing farming
systemsmodd for better generation of farmincome,
nutrient management and thetechnical guidancefor
sugarcane cultivation was given to 29 farm
households.

Low yielding sugarcanevarietieswithinefficient
production technology insmall fieldsisprevaentinthe
area. Seedsof thehighyielding sugarcanevariety Co-
0238 @ 2.5q/0.0375 hawasgiveninthreevillages
for cultivation under improved agro-technique.

Availability of greenfodder tomilchanimasduring
summer isagreet probleminthearea. Improved seeds
of Sudan and cowpeaweregivento 60farmersinthree
villagesfor greenfodder cultivation during summer in
0.0625 haareaeach farmer.

Photo 46-47. | nsect-pest management
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Selection of the Farmersfor development of IFS
models and demonstration of technology

Based onthesurvey farmersunder smal/margina
and landless categorieshave been selected. However,
thefarm househol ds under medium category are not
sufficient. Therefore, it hasbeen decided toincrease
the number of small/marginal and landless farm
households.

Collection of soil samples for analyses

GPS based soil samples from the fields of
beneficiary farmersarebeing collected for laboratory
andysesto assessthe soil fertility and to suggest nutrient
dogesto different crops.

Photo 50. Progr essive far mer sreceiving excellence
award from Hon'bleAgricultureMinister,
Sh. RadhaM ohan Singh
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Farmers training

Three days training programme on mushroom
cultivation and fishery was successfully organizedin
collaboration with Scientistsfrom 11FSR, Modipuram
during 4 to 6 February, 2018. Fifty two farmersof the
selected villages participated and benefited.

Excellence award

Threefarmers, onefrom each Adarsh Gaonviz.
Surendra Yadav (Nagepur), Hiraman Singh Patel
(Jayapur) and SiyaRam Maurya (Sewon) received
excellenceaward from Hon’ bleAgriculture Minister
Shri RadhaM ohan Singh on 22™ February 2018 on
the Foundation day of ICAR Research Complex for
Eastern Region, Patna.

Photo 51. Far mer sreceiving Certificate of Appreciation
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INSTITUTE FUNDED PROJECTS

Project Title: IOFSmodel for Western plain zone
of Uttar Pradesh

Thel OFS comprised of cropping systems (basmeti
rice-durum wheat-sesbaniain 0.15 ha, basmati rice-
mustard-green gram in 0.05 ha), fodder cropping
systems (sorghum + cowpea-mai ze+cowpea-oat and
maize+ cowpea- sorghum + cowpea-berseem) in 0.1
haarea, kitchen gardenin 0.026 ha, pest repelent plants
in0.024 haand dairy (1 buffaoand 1 cow in 0.05 ha).
Sincestudy wasinitiated fromrabi 2016-17, theresults
of cropsgrown during the seasonisgiven bel ow.

Productivity of components

Cropping Systemsincluding fodder: Durum whesat
[variety MPO (JW 1215)] recorded grain and straw
yiddof 2.6 and 2.7 t/harespectively under first year of
organic system (Table 81). The variety possessed
res stancetraitsagaing different typesof rusts. Besides
this, owing to presence of morenumber aswell aslong
awnsin spikes, wheat grains were not damaged by
bird’'s after ripening. Mustard (variety RH 749)
recorded 0.55 t/ha of seed and 2.39 t/ha of residues.
Berseem and oat as fodder was also tested under

organic production system. Multicut berseemvariety BL
10 was used and three harvests have been made. The
firgt cut wastaken on 55 daysafter sowing (DAS) which
resulted in 2.65 kg green fodder yield/m?2. Second cut
wastaken about 35 daysafter thefirst whichyielded
around 2.32 kg green fodder/m?. Similar amount of
forage yield was also obtained from the third cut.
Therefore, under organic production system, thecrop
has produced around 3825 kg of greenfodder (around
76.5t/ha) after three cuttingsfrom (0.05 ha) which can
support 2 dairy animalsfor 95 days. Cut from berseem
isusually taken around 50-60 days after sowing. One
dairy animal requiresaround 20-25 kg green fodder/
day, around 10 m? areaneedsto be harvested daily.
Therefore, 0.05 ha needs to be divided into 6 units
(around 83.3 m? each) and staggered sowing can be
done. This system of staggered sowing will assure
regular supply of quality green fodder for organic
production system. Oat (single cut variety Kent) as
fodder under organic production system aso resulted
inseedyield of 128.5kg (2.57 t/ha) and 293.5 kg of
feed from 0.05 ha. It was a so estimated that around
1630 kg of green fodder (around 32.6 t/ha) from Oat
grown in 500 m? area can be harvested at 55 DAS
which can easily supply the greenfodder for 40 days.

Table81. Productivity of cropping systemsand kitchen garden moduleduring rabi 2016-17

Crop IOFSmodel area(kg) Productivity (kg/ha)

Area(ha) Grainyidd  Srawyidd Grain/seed Sraw/green
(kg) (kg) yidd fodder yied
(kg/ha) (kg/ha)

Crops (for food and feed)

Durum wheat 015 30 405 2600 2700

Mustard 0.05 275 1195 550 2390

Crops (for fodder)

Oat (Singlecut) 0.05 1285 2935 2570 5870(3260kg*)

Berseem (green fodder) 005 3825 7650

Crops (for nutrition in kitchen garden)

Fenugreek 0.0043 3 342 60 7%

Lentil 0.0043 28 79 650 1837

Potato 0.0043 45 750 10460 1740
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Inoverall, around 135 daysgreen fodder availability
for organic production system can be ensured by
growing berseem and oat in 1000 m? area.

Kitchen garden: Potato (variety Kufri bahar), lentil
(variety VL masoor 126), and des fenugreek cropswere
evaluated in 43 m?area each in the kitchen garden
moduleand resulted in 45 kg tuber yield, 2.8 and 3kg
seed/grainyield respectively.

Nutrient assmilation

Nutrient content of food and feed: K, Zn, Mn and
Fe uptake of wheat, mustard, oat and fenugreek were
analysed. Nutrient content in grain and straw of the

1.1

1.10

Potassium (K) content

Mustard Oat
Crops

Durum wheat Fenugreek

Fig. 34. K concentration (%) in different cropsunder
organic production system

Table82: Nutrient content in grain and straw of different crops

different cropsindicatesoat recorded higher K uptake
in grain and straw (2.0 and 1.97 %, respectively)
comparedto other crops(Table82and Fig. 34). Italso
recorded the highest Mn contentingrain (73.5 mg/kg)
and straw (165.9 mg/kg) over other crops. Similarly,
thehighest Fecontentingrain (1733.4mg/kg) and straw
(4819.1 mg/kg) was observed in fenugreek followed
by oat grain (290.2 mg/kg) and straw (911.5 mg/kg).

Nutrient uptake

K uptakeinthegrainand straw varied Sgnificantly
amongthecrops. Thehighest K uptake(2.6kgingran
and 5.8 kginstraw and atota of 8.4 kg) wasrecoded
withtheoat crop followed by durumwhest. For Znthe
highest uptake was noted with durumwhest (17.4g by
grainand 9.7 gin straw) followed by oat (Table 83).

Performance of |OFS at other locations under
NPOF

Out of 7 locations, one acre integrated organic
farming system models evaluated at Coimbatore
recorded higher net returnsof Rs2.09 lakhsfollowed
by 1.08 lakhsat Calicut (Table 84). Higher income at
Coimbatore and Calicut could be attributed to
integration of dairy componentsintothesystembesides

Crop K (%) Zn (mg/kQg) Mn (mg/kg) Fe (mg/kQg)

Gran Sraw Gran Sraw Gran Sraw Grain Sraw
Durum wheat 04 09 446 239 289 296 1823 3376
Mustard 08 13 50.7 151 498 102 2900 461.6
Oat 20 197 270 334 735 1659 290.2 9115
Fenugreek 11 11 60.7 286 145 28 17334 48191

Table83: K ,Zn,Mn and Feuptakein different crops
Crop K (kg) Zn(g) Mn (g) Fe(g)
G S T G S T G S T G S T

Durumwhesat (0.15ha) 16 36 521 174 97 271 113 120 233 711 1367 2078
Mustard (0.05 ha) 02 15 18 14 18 32 14 12 26 80 554 634
Oat (0.05ha) 26 58 84 35 98 133 94 487 581 2227 14144 16372
Fenugreek (0.0043ha) 006 007 013 008 011 019 02 05 078 516 1636 2152

G-grain, S-Straw, T-Total
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Table84: Economic performanceof | OFSat different locationsof I ndia

L ocation Area(ha) Grossincome(Rs) Cost (R9) Net income(Rs)
SK Nagar* 040 99915 73676 26,239
Calicut 040 261,410 1,53,000 1,08410
Umiam 043 1,30,593 57,588 73005
Udaipur* 045 47553 27,114 20539
Coimbatore 040 304,930 95,030 2,09,900

*Dairy component yet to be integrated

e 2 kB B R T o

a) Durum wheat (variety MPO (JW 1215) and mustard (variety RH 749) in IOFS

1. -,
. Y

- g

k==

b) erseem (var. BL 10) and Oat (var. Kent) inIOFS

c) Potato in kitchen garden module

Photo 52. Glimpsesof different modules(cropping systems, fodder and kitchen garden) under IOFS
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high value crops such as vegetables, banana, teak,
annua moringaand boundary plantation at Coimbatore
and turmeric, ginger, tapiocaand bananaat Cdicut.

Project Title: Development of fish based far ming
systemsfor marginal farmers

A 0.09 hafish pond having pond water areain

Topwidth of thedykewaskept at 2.5 mfor utilization
for seasona vegetables. The Table 85 showseconomics
of developed pond dyke systems where vegetables
weregrown onthedykeareaso asto get theadditiond
returnsapart from harvesting of fish from the system.
Thenet returnsfrom pond-dyke system excluding fish
inthe 1% year of itsestablishment have been recorded

0.042ha(47%) and dyke areaof 0.036 ha(53 %) was for Rs. 5784.00 from 0.09 ha.

established inthe Swayafarm of theinstitutein 2017.

Table85. Economicsof theestablished pond-dykesystem
2017-18 Area(ha) Cogt of Yied Rate Gross

cultivation (kg) per kg (Rs.) Return (Rs)
Water spread area (for fish culture) 0.0420 — —_— —
B. Pond dyke (for vegetable cultivation) 0.0360

Bottle gourd 0018 950.00 1090 10 1090.00
Bitter gourd 0.009 180 10 180.00
Pumkin 0.009 620 10 620.00
Cabbage 0018 1020 3100 10 3100.00
Cauliflower 0.009 1500 10 1500.00
Broccoli 0.009 632 20 1264.00
Total 1970.00 7754.00

Photo 53-56. View of pond-dykesystem for

s e

marginal farmers
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Externally Funded Projects(EFP)

Project Title: AICRP on Integrated Farming
Systems(National)

AICRP on Integrated Farming Systems, a plan
schemeinitiated from 2010-11 operatescurrently with
75 centres (25 on-station main, 12 on-station sub, 32
on-farmand 6 ICAR ingtitute based vol untary centres)
covering al the 15 agro-climatic regions. The scheme
Isin operation at 34 SAU'’s, 1 central university, 1
General university and 6 ICAR institutes and also
covers23 statesand 2 unionterritories. During theyear
under report, seven experiments/study namely
Sugtainableresourcemanagement for dimatesmart IFS
(32 locations), Development of region specific IFS
models(9locations), | dentification of cropping systems
modulefor different farming systems (37 locations),
Permanent plot experiment on integrated nutrient
management in cereal-based cropping systems (14
locations), Eval uation of weed management practices

4
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under organic production system (8 locations), Carbon
crediting and GHG emission in IFS models (32
locations) and Preparation of Bankable IFS project
using available databank (10l ocations) wereinitiated
at on-station centreswhile 3 experimentsnamely on-
farm crop responseto plant nutrientsin predominant
cropping systems (768 farm househol dsin 192 villages
in64 blocksof 32 didrictsin 21 states), Diversfication
of exigting Farming Systemsunder margina household
conditions (768 farm householdsin 192 villagesin 64
blocks of 32 districts in 21 states) and On-farm
evaluation of farming system modulesfor improving
profitability andlivelihood of smal and margind farmers
(384 farm householdsin 192 villagesin 64 bl ocks of
32 districts in 21 states), On-Farm participatory
research in tribal farming systems through cluster
approach (14 locations) and FLDson farming systems
involving oilseeds (186 no's) were undertaken through
on-farm research centres. Spatial distributions of
centresaregiveninFig. 35.

Bhybaneshawr

Fig. 35. Locationsof On-station centresof AICRPon IFS
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Thesalient research achievements of the scheme

for 2015-17 aregiven below

On-station research

Established 38 IFSmodelsinall agro-climatic
regions. Besides 63 farming systemshave been
refined with the participation of farmers. These
modelshave potential to producemore (27.11.t/
ha on rice equivalent basis), generate 58 %
additional income, netincomeof > 10,000 rupees/
monthfor 6-7 monthsinayear, generateadditiona
employment of 20 man days/month for 9-10
months besides better production (0.58) and
income (0.44) sustainability. Internd recycdingwas
found to be around 118 kg N/habesides Pand
K. Theinternal rate of return of all the models
acrossregionswasfound to be 118 %.

Increasein productivity dueto dternate cropping
systemsidentifiedin different regionswerefound
to 16.54 t/hain arid, 13.4 t/hain semi-arid and
10.6t/hainhumidregionsonyiddequivaent bass.

Application of 50% N through FY M +50% RDN
during kharif and 100% RDN inrabi) recorded
8.92 t/halyear productivity, which was about 7%
higher than 100% RDN in kharif and rabi).

Carbon sequestration and GHG emission study
hasbeeninitiated in IFSmodel sand developed a
user-friendly IFSGHG estimator excel tool based
onthel PCC standards. Thiswill helpresearchers
to assessthe GHG emission and modify the IFS
modules.

Developed 10 bankableprojectsand thesearein
variousstagesof verification and refinement.

Eighteen Integrated Farming System (IFS) models
devel oped through on-station research have been
included inthegateleve packagesfor up-scaing.
KeralaGovernment has sanctioned Rs 700 1akhs
for up-scaling the 4 homestead-based IFSmodes
inentirestate by involving 2300 farm househol ds.
Thesewill beestablished @ 1-2 in each panchayat
with technical backstopping of ICAR-IIFSRand
FSRC, Karamana.
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On-Farm Research

Responseof cropping systemsto nutrients: Across
variousNARPzonesand cropping systems, farmer’s
package resulted in lower yield compared to
recommended package owing to the 26, 23, 73 and
100 % lower application of N P,0, K,O and
micronutrients. On-farm system yield gap between
recommended dose of N P,O, K, O + micronutrient
and farmer’s package were found to be 951, 865,
1970, 1698 and 621 kg ha* inrice-rice, rice-wheat,
maize-wheat, soybean-onion and rice-green gram
cropping systems, respectively. Application of
micronutrients based on soil test resulted in additional
yiedof 218, 224, 295, 234 and 85 kg hat inrice-rice,
rice- wheat, maize- wheat, soybean-onion andrice-
green gram cropping systems, respectively. Inall the
NARP zonesand systems, application of recommended
N P,O, K,O doneor N P,O, K,O + micronutrient
resulted in higher yield and use efficiency of nutrients.
Suboptimal applicationintermsof number and quantity
resulted insignificantly lower yield and useefficiency
of nutrientsespecidly nitrogen.

Diversification of farming systemsin marginal
farm households: Thenumber of farming systemsin
different districts ranged between 1 (Samba, Sirsa,
Amritsar, Sivagangal & Pudukottali and Gadag) to 7
(Srikakulam). Panchmahal, Palghar and Kabirdham
districts were having 5 farming systems while
Kendraparahas 6 systems. Field crops + dairy was
found to be the dominant farming system based on
number of householdsin 18 districts (64 % of total
districts studied). Highly diversified system was
observed in Srikakulam district of Andhra Pradesh,
South 24 ParagnasinWest Benga, Panchmahd district
of Gujarat having many componentsof farming system
namely field crop, dairy, goat, poultry, fishindifferent
combinations ranging from 1 to 5. Horticulture
component was found to be contributing for better
incomein Pune, Pathinamthittaand Palghar didtricts. In
general, at all the locations, constraint-based
interventionsin crop, livestock, processing and optiona
modulesresulted inimprovement in production (1.5
times), marketablesurplus (2 times) and profit (2times).
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Estimation of impact of farming system
interventionsin different modulesin 5districts:
Modulewiseimpact of farming systeminterventionsin
Kamrup (Assam), Srikakulam (Andhra Pradesh),
Kawardha (Chattisgarh), Panchmahal and Mehsana
(Gujarat) wereanaysed using dataof farming system
diversification in margina households. Across the
digricts, productivity and profitability improvement was
foundto behigher inlivestock diversification (91 and
305 % respectively) module. Among the different
modules, interventionsmadein product diversification
module recorded higher impact as 83 % farm
househol ds have continued the interventionswithout
physical and technical inputs. Total package of
interventionsmadein crop and livestock diversification
modules were continued by 76 and 57 % farm
households. Rejection of interventionswerefound to
be higher (26 %) inlivestock diversification module
compared to cropping system (7 %) and product (13
%) diversification. It was also found that partial
adoption of interventionswith modificationsweremade
by 17 % each in crop and livestock diversification
moduleswhileitisonly 4%for product diversification
module. Among the different districts, interventions
madein cropping systemsin Panchmaha district was
highly effectiveas 94 % househol dshave continued the
interventions without the input support. In case of
livestock diversfication, Kamrup district recorded the
highest househol dscontinuing theinterventions (91 %).
Product diversification was more effective in
Srikakulam, Kamrup and Kawardhadistrictscompared
to Mehsana and Panchmahal. In terms of livestock
diverdfication, Mehsanaand Srikakulam had thehighest
per cent househol dsrejecting theinterventions (50 %).
Modulewisespread of farming systeminterventionsin
Kamrup (Assam), Srikakulam (Andhra Pradesh),
Kawardha (Chattisgarh), Panchmahal and Mehsana
(Gujarat) werestudied. Interventionsmade in Winter
rice of Kamrup, rice, cashew, kitchen garden and
vermicompost in Srikakulam had thehighest soread (90
%) among non-experimental farm households.

Exploration of application of Ecological security
index (ESl), Economic Efficiency index (EEI), social
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equity index (SEI) and Sustainablelivelihood security
index (SLSI) inon-farm farming systems

Among the 5 farming systems in Krishnagiri/
Dharmapuri district of Tamil Nadu, 41 % households
havefidd crops+ dary sysemfollowed by 33%having
fidd crops+dary + poultry system. Ecological security
index (manureapplication, organic carbon and number
of legume cropsgrown per year) washigher infield
crops + dairy + goat + poultry system (0.38) while
economic efficiency index (per capitaland, total food
grain production, milk yield and gross cropped areq)
was higher infield crops+ dairy + goat + honeybee
(0.55). Social equity index (literacy rate, per capita
food grain and milk production, per capitacereals,
pulses, vegetabl es and milk consumption) wasfound
higher in field crops + dairy system (0.28). The
Sugtainablelivelihood security index which combines
all theaboveindiceswashigher infield crops+ dairy
system (0.38) indicating better sustainablelivelihood
generationamongthedll existing systems.

I mprovement of far ming systemsin small holder
farms: Thenumber of farming systemsin different
districtsranged between 1 (Samba, Sirsa, Amritsar,
Sivagangai & Pudukottai and Gadag) to 7
(Srikakulam). Panchmahal, Palghar and Kabirdham
districts were having 5 farming systems while
Kendraparahas 6 systems. Field crops + dairy was
found to be the dominant farming system based on
number of householdsin 18 districts (64 % of total
districts studied). Highly diversified system was
observed in Srikakulam district of Andhra Pradesh,
South 24 ParagnasinWest Benga, Panchmahd district
of Gujarat having many componentsof farming system
namely field crop, dairy, goat, poultry, fishindifferent
combinations ranging from 1 to 5. Horticulture
component was found to be contributing for better
incomein Pune, Pathinamthittaand Palghar didtricts. In
general, at all the locations, constraint based
interventionsin crop, livestock, processing and optiona
modulesresulted inimprovement in production (1.5
times), marketablesurplus (2 times) and profit (2times).
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On-Farm participatory researchintribal farming
systemsthrough cluster approach: Theprogramme
was undertaken in 14 locations covering 14 states
namely Andaman and Nicobar Islands, Andhra
Pradesh, Chhatishgarh, Gujarat, Himachal Pradesh,
Jammu & Kashmir, Jharkhand, Karnataka, Madhya
Pradesh, Maharashtra, Rajasthan, Tamil Nadu,
Uttarakhand and West Bengal. A total of 52 training
programmes were organized on various aspects of
farming systems. Farming Systeminterventionshave
been madein 1850 farm househol ds during the year.
AtBai Idand (West Bengd), nineteentypesof farming
systemswerefound in 120 number of farm households
and crop + dairy + shegp system recorded themaximum
grossreturn (Rs41,824/ household) in bench mark.
I nterventionsin crop module comprised of kharifrice,
bororice, potato, sunflower, khesari, chilli, water melon
and other vegetables contributed for additiona income
of Rs6317, 949, 1104, 1463, 3937, 9375, 15,551 and
289 /household respectively. Interventionsmadein
dairy, poultry, duckery, goat and sheep contributed
income of Rs 4751, 3981, 2660, 5912 and 2654/
household respectively. At Kanker in Chhatisgarh, fish
cum duck model demonstrated inthetribal villages
resulted in net income of Rs. 1,60,000/year. Crop
diversification model under upland situation with
Semialata cultivation for lac production and
intercropping with vegetables and hybrid maize
cultivation also demonstrated. Crop + fish cum duck +
dairy + poultry + vermicomposting in 2.4 ha area
resulted in gross income of Rs. 13,98,000 with
diversfied farming system gpproach. Onehal FSmodd
comprising of rice+ vegetable + vermicomposting +
poultry + goatery + piggery + azollaresulted in net
incomeof Rs1,45,130. Rice- vegetable+ backyard
poultry + piggery + goatry + vermicomposting in 0.60
haresultedin netincomeof Rs. 165670. In Karnataka,
interventionswere undertaken in | FS perspective by
integrating 275 honey bee boxes and 20 honey
extractors to 275 tribal families for effective
demonstration of honey bee rearing in the cluster.
Integrated 4750 Swarnadharapoultry chicksaongwith
scientific and modern poultry rearing equipment’sand
1850 kgs of poultry feed. The eggs of swarnadara
chickshavebeen utilized for family consumption.Also
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integrated 146 sheepsof improved breedinthecluster.
InJammu, poultry enterprisewith 1200 birdshave been
started by two unemployed tribal youth who have
realized net profit of Rs 26,000 per [ot in 32-38 days.

FL Dson far ming systemsinvolving oilseeds: 161
FLDs on farming systemsinvolving oilseeds were
conducted through OFR centresof AICRPon IFSand
ICAR-IIFSR inAndhraPradesh, Bihar, Chhattisgarh,
Gujarat, Himachal Pradesh, Jammu and Kashmir,
Meghalaya, Punjab, Rajasthan, Telangana, Uttar
Pradesh and Uttarakhand with total budget outlay of
Rs3.48lakhs. Ingenerd, indl thecropping and farming
systemsFLDsresulted inimprovementinyieldtothe
level of 22-48 % at variouslocations. Six trainingson
“New technologiesin oilseed cultivation” wereimparted
to development officers, input dedersin Bihar, Gujarat,
Tamil Nadu and Uttar Pradesh.

Other activities

*  IFSmodelsdevel oped at on-station have been
exposed to all stake holders. About 93,533
farmers, 12,088 extension officials, 6255 VIPs/
other officiasvisited on-gtation |FSmode sduring
2012 to 2017.

¢ Soil health cards (577 no’s) wereissued by 10
centrescovering 10 states.

*  Custom hiring centresfor farm machinery have
been established in 4 states namely Rajasthan
(Udaipur), Karnataka, Madhya Pradesh and
Odisha

*  Impact sudy of farming systeminterventionshave
been made in 31 districts and the results are
encouraging. During the course of impact studly,
identified thefarming systeminterventionsmodules
which arepreferred by thefarmersin particular
regionaswell asreason for partial adoption and
regjection.

*  On-farm research centres (31 no’s) have been
moved to new districts as per QRT
recommendations. Benchmarking, selection of
farmer households and farming system wise
technical programme have been approved for 26
digricts.
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*  Atota of 252 NAASrated research papershave
been made during X1 plan with paper/scientist
ratio of 2.15.

*  Beddesthis, 197 popular articles, 218 conference
presentation, 133 booksand chapters, 136 radio
talksand 93 TV talkshave been madeduring XII
plan.

Project Title: All India Network Programmeon
OrganicFarming (National)

Network Project on Organic Farming (NPOF), a
plan schemeinitiated from 2004-05 operatescurrently
with 20 centrescovering 10 agro-climatic regions. The
schemeisinoperationat 11 SAU’s, 7 ICAR indtitutes
and 1 specia heritageuniversity and covers 16 states.
Digtribution of locationsisgiveninFig. 36.

During the year under report, 11 experiments
namely Evauation of organic, inorganic andintegrated
production systems (20 locations), Evaluation of

responseof different varietiesof mgor cropsfor organic
farming (20 locations), Evaluation of bio-intensive
complimentary cropping systems under organic
production systems (3 locations, Pantnagar, Dharwad,
Umiam), Development of I ntegrated Organic Farming
System models (7 locations; Calicut,
Thiruvananthapuram, Coimbatore, Umiam, Udaipur,
K Nagar, Almora), Evauation of Farmwasterecycling
techniquesfor organicfarming (3locations, Dharwad,
Modipuram, Almora), Documentation & vaidation of
organic ITKs (4 locations; Udaipur, Narendrapur,
Gangtok, Ajmer), Evaluation of organic management
practicesfor insect pest in various crops (3 locations,
Almora, Gangtok, Ajmer), Evaluation of organic
management practicefor diseasesin crops (Gangtok
andAjmer), Devel opment of scientific organic package
for large cardamom (Gangtok), Biochemical
characterization & molecular identification of microbia
population of different organic manures(Narendrapur)
and Evaluation of zero budget farming practicesin
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basmati rice-wheat system (Modipuram, Ludhiana,
Pantnagar and Gurukul) were undertaken. Besides
these, 2 sudiesnamely Geo-referenced characterization
of organic farmers (20 locations) and Cluster based
demondtration of Organic Farming Packageunder TSP
(2 locations, Coimbatore and Umiam) were also
undertaken. The Salient achievementsare summearized
below.

Geo-referenced characterization of organic
farmers

Inorder to understand the successful practicesand
constraints of organic farmers, a study on Geo-
referenced characterization of organic farmerswas
initiated during 2014-15. A minimum of 30 farm
households was fixed as target for collection of
information. However, some centres have collected
information from less or more number of farmers
depending on theresources. During 2016-17, atotal
of 560 farmers have been characterized. Yield gap
analysisof experimenta and organic grower practices
wereundertaken during theyear. It wasfoundthat yield
gaprangingfrom5t040% areexidinginvariouscrops
which needs to be bridged by promoting scientific
organicfarming through extension programms.

Scientific PoPs for Organic farming

Developed the scientific package of practicesfor
organic production of crops in cropping systems
perspectivefor 51 cropping systems suitablefor 12

Table86: Satewisepackageof practicesdeveloped for various
cropping systems

Sl. Cropping systems SuitableSate

)

Soybean-chickpea
Soybean-onion
Rice-chickpea

Maize- Garlic

Cauliflower - Pea-Tomato
Coriander - Pea-Tomato
Rice (Basmati type)-wheat
Rice (Basmati type)-lentil
Rice (Basmati type)-linseed

Chhattisgarh

Himachal Pradesh

Jharkhand

© 0 N O g WD PE|Z
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Cropping systems SuitableSate
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Rice (Basmati type)-potato
Soybean-wheat
Groundnut-sorghum
Chilli + cotton
Maize-chickpea
Turmeric-falow
Ginger-fallow

Black pepper
Soybean-Wheat
Soybean-Mustard
Soybean-Chickpea
Soybean-Linseed
Soybean-Isabgol

Sunhemp-scented rice-durum
wheat

Scented rice-chickpea-maize
(fodder)

Scented rice-berseem
(fodder + seed)

Scented rice-vegetable pea-
sorghum (fodder)

Rice-groundnut
Rice-Dolichosbean
Rice-cucumber

Rice-red pumpkin
Rice-Carrot (Raised bedsin
lowland)

Rice-Tomato (Raised bedsin
lowland)

Maize + soybean- French bean

(Upland)

Maize-potato-summer greengram Punjab
Turmeric-onion

Basmati rice-wheat-green manure
(Sesbania)

Karnataka

Kerda

Madhya Pradesh

Maharashtra

Meghalaya

. Maize-durum wheat-cowpea

(fodder)

Maize-berseem-bajra(fodder
system)

39. Maize-berseem-maize+cowpea

(fodder system)

Cotton-maize-green manure

(sesbania) Tamil Nadu
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Sl. Cropping systems

Suitable Sate

41. Chillies-Sunflower-green
manure (sesbania)

42. Beetroot-maize- green manure
(sesbania)

43. Basmati rice- wheat-Seshania

44. Basmati rice- Lentil-Sesbania

45, Basmati rice- Vegetable pea-
Sesbania

46

. Basmati rice- Brassica napus
—Sesbania

47. Basmati rice- Chickpea—Seshania
(under biodynamic practices)

48. Basmaiti rice—wheat - Seshania
green manure

49, Coarserice—barley + mustard —
greengram
50. Maize (grain) — potato—okra

51. Maize (green cobs) —mustard + radish
- Seshania green manure

Uttarakhand

Uttar Pradesh

states. Updated list of PoPs devel oped for different
cropsand systemsaregiven Table 86.

I dentification of varieties for organic farming

Best performing varieties of crops for organic
farmingindifferent seasonsfor 12 sateshavea sobeen
identified. Updated list of varietiessuitablefor organic
farming indifferent atesaregivenin Table87.

Project Title: Development of Integrated Organic
Farming System (IOFS) models for different
regionsof India

The project aims to address the issue of
sugtainability of organicfarming by minimizing externd
inputs such as seeds, organic manures and bio-
pesticidesthrough farming systemsapproach. Location
specificintegration of different modulessuchascropping
systemsincluding fodder, dairy, orchard, fisheries, pest
repellent cafeteria, kitchen garden and boundary
plantations are undertaken at 8 locations covering 8

Table87: Best performing varietiesof identified cropsin different states

Sate Kharif Rabi
Crop Variety Crop Variety
Himachal Pradesh  Okra Chameli 015Indranil Pea Ten PlusNirali
Cauliflower US 178Chandramukhi
Tomato
(Summer) Red goldHybrid 7730
Chhattisgarh Rice Jayagundi Chickpea VijayDaftari-21
CR Sugandh dhan-907
Jharkhand Rice MTU-10Ldat Wheat K-0307Rg-4229
Karnataka Soybean DSB-16 Wheat DWR 162
Groundnut TGLPS3 Chickpea BGD103JAKI 9218
Cotton GHAM 34 Wheat
(Bread wheat) UAS347NIAW 1415
Kerda Turmeric Sudarshana, Suvarna - -
Black pepper ~ Sreekara, Panniyur-1 - -
Madhya Pradesh ~ Soybean RV S-2002-4J5-20-41 Wheat GW-366HI1-8498
Maize Kanchan 101Proagro-4412 Chickpea JG-130RVG-203
Rice Madhuri Wheat HW 2004
Maharashtra Rice Sahyadri-5Sahyadri-3 Groundnut Konkan GauravTG-26
Meghalaya Maize DA-61-ARCM-75 French bean Nagaloca RCM-FB-18
(Pre kharif)
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Sate Kharif Rabi
Crop Variety Crop Variety
Tomato
(Summer) MT-20-17
Punjab Rice PusaBasmati 150 Wheat PBW 621PBW 644
9PusaBasmati 1121
Tamil Nadu - - Rice CB05022Mapilai Samba
Uttar Pradesh Maize PMH-4Seed Tech-2324 Mustard RGN-229RH-0406
Uttarakhand Ricecoarse NDR-359 Wheat HD-2967UP-2565
Basmati rice Pant Basmati 1

*Dairy component is yet to be established
Theresults of study undertaken at Modipuram and other |ocations are summarized bel ow.

states viz., SK Nagar (Gujarat), Calicut (Keraa),
Thiruvananthapuram (Kerala), Umiam (Meghalaya),
Udaipur (Rajasthan), Coimbatore (Tamil Nadu),

Modipuram (Uttar Pradesh) and Almora
(Uttarakhand). Thedetail sof thelocations, components,
areaand source of funding aregivenin Table88.

Table88. L ocations, components, areaand source of funding of I ntegrated Or ganic Far ming System modelsstudy

Sate L ocation | OFScomposition Area(ha) Year of start
/ establishment

Sour ce
of funding

Gujarat SK Nagar* Field crop based system

(Groundnut-potato-pearlmillet;

Fodder bajra-fodder maize+oat-

fodder bajra; boundary plantation)

+dairy 040
Keraa Cdlicut Spice based system (Turmeric,

ginger, fodder, vegetable cowpea,

tapioca, banana, vermicompost,

2 milch cows) 040

Thriuvanant Cassava, Taro, fodder + dairy 0.24
hapuram*
Meghalaya ~ Umiam Field & horticulture based system
(Cereals + pulses + vegetables
+fruits+ fodder) + Dairy (1 cow +
1 calf) + fishery + vermicompost 043
Rajasthan Udaipur* Field crop based system (Sweet
corn + blackgram-wheat; Fodder
mai ze + cowpea-berseem-sesbania;
tomato-cowpea; guava, compost unit
of NADEPR, vermicompost, enriched
compost, vermiwash, BD 500, BD 501
& earthworm multiplication) + dairy 045

Tamil Nadu Coimbatore Field crop based system (Green
manure-okra-maize; green manure-
cotton-sorghum, fodder, pest repellant
cafeteria, Teak, banana, Annual
moringa, desmanthus, 1 milch cow,

2015-16

2014-15
2016-17

201314

2015-16

NPOF

NPOF
NPOF

NPOF

NPOF
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Sate L ocation | OFScomposition Area(ha) Year of start Source
/ establishment of funding
1 heifer & 1bull calf + vermicompost
+ boundary plantations (Gliricidia,
coconut) 040 201314 NPOF
Uttar Pradesh Modipuram* Cropping systems + dairy + kitchen
garden + pest repellant cafteria 040 2016-17 Institute
Uttarakhand ~ Almora* Vegetable based system (Field
crops, vegetables, fruits, fodder) 043 201516 NPOF

Project Title: Developing and tar geting climate
smart agriculturepracticesportfoliosfor diver sty
of farming systems(Funded by: CIMMYT)

Activitiessuch ason-station and On-farmtesting
and evauation of identified potential CSAP sand their
prioritizetion, implement portfolio of CSAP sinidentified
Climate Smart Village (CSV), database on science
based evidencing of farming systems through
quantitativeanays stoolsviz. FarmDesign and capecity
building training for application of quantitativeanayss
toolsfor analysis of existing farming systemswere
undertaken during theyear.

Enhancing nutrient use efficiency and resilience

Experiment on validation of sensor based N
management in Maize using decision support toolsviz.
Nutrient expert® (NE), STCR and green seeker was
sartedinKharif 2017 withfollowing treatment details
with 3 replicationsfor each treatment groupsfollowing

arandomized block design (Table89). Plot Sizeof each
replication was40 nv.

Theresultsrevealed that Highest cobyield (7935
kg/ha) and grainyield (5800 kg/ha) was obtained under
33% basal N + Green Seeker based N at kneehigh &
tasseling stage treatment with application of 144kgN
ascompared to recommended doseof 150kg N (Table
90).

Green House Gas (GHG) emission mitigation
optiontool (GHG-MQOT) for agriculture devel oped by
CCAFS was used for estimation of GHG’s under
current management practices (Fig. 37) and their
mitigation potentid optionsfor different practiceswere
explored (Fig. 38). Theresultsreveded GHG emisson
of 959.8 kg CO, eq ha' at current management
practices with recommended level of fertilizer
application whiletheemissionwas0.178 kg CO, eq
kg™.

Table89. Treatment detailsof sensor based nutrient management in maize

Treatments
T1 Control
T2 RDF (1/3+1/3+/1/3 N splitting at basal, knee high and tasseling)
T3 STCR (1/3+1/3+/1/3 N splitting at basal, knee high and tasseling)
T4 Nutrient expert (1/3+1/3+/1/3 N splitting at basal, knee high and tasseling)
T5 33% basal N + Green Seeker based N at knee high & tasseling stage
T6 60% basal N + Green Seeker based N at knee high
T7 70% basal N + Green Seeker based N at knee high
T8 60% basal N + Green Seeker based N at tasseling stage
T9 70% basal N + Green Seeker based N at tasseling stage
T10 30% Basal N + 30% at 25 DAS + Green Seeker based N at tasseling stage
T11 35% Basal N + 35% at 25 DAS + Green Seeker based N at tasseling stage
T12 N rich strip (300:60:40) (1/3+1/3+/1/3 N splitting at basal, knee high and tasseling)
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Table90. Effect of green seeker based nitrogen management on grain and straw yield of maize.

Treatments Cobyidd(kg/ha) Grainyidd(kg/ha)* Srawyidd(kg/ha) Biological yield (kg/ha)
T1 4317 3156 3988 8305
T2 7358 5378 7600 14958
T3 7390 5402 7413 14803
T4 7214 5274 7667 14881
5 7935 5800 7923 15858
T6 342 5367 7454 1479%
T7 20 5319 7183 15060
T8 6769 4948 7500 14269
T9 7106 5194 7550 14655
T10 7526 5502 7412 14933
T11 7454 5449 847 14901
T12 7695 5625 8117 15812

*average shelling percentage was 73.1%.

GHG d practices (emissions per ha) et o bt G s
GHG emissions per source type ) _ . e :::___
. & Fertifiger production e s
e WFertifirer-induced field e e Y Sy A M T O:
e a0 ® emissions i T . i vilios e Y
u 5all mining e e N e st
e s -
= 50l management e ve [ vt b ag
e
¢ LUC - eflect on sail PPN T e—
0 200 400 600 800 1000 1200 g Burning residue E -':"""“'""' ““““
e COseahat T ke e b it
Fig. 37. Estimated GHG emisson dueto current management Fig. 38. Different mitigation optionsand their respective
practices from different sour ces expressed askg CO, eq potential expressed askg CO, eq per hayear

per ha

Photo 57. Sanding crop of Maize(PMH -1) Photo 58. NDVI reading being taken using Green Seeker
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Different mitigation options explored suggested
optimal N application could alone reduce 366.36
kgCO, eq per ha per year whileoptimal N application
coupled with best technology can reduce 459.34
kgCO, eq per ha per year (Fig. 38). Accordingly,
sensor based management for optimal N application
wasfield evauated for vaidation of mitigation options.
Comparative performanceof different combinationsof
optimal N applicationin termsof GHG emission as
estimated using GHG-MOT tool is presented in
Table9l.

Table 91. GHGs emission estimation under different
combinationsof optimal N application with best technologies.

Treatment Per area Per yield
GHG emission GHG emission
(kgCO,eqha’)  (kgCO,eqkg?)
T2: RDF 959.8 0.178
T5 211 0.159
T6 7669 0.143
T7 7220 0.136
T8 683.7 0.138
T9 786.1 0151
T10 683.7 0124
T11 ™4 0.138

On-farm experimentation on Diversification of
sugarcane based cropping systems through
intercropping of legumes and vegetables

Diversification of cropping systemsprovidesan
opportunity tointroducevarietiesthat aremoreresilient
and may also provide economic benefits. Stress-
resistant or more efficient varieties (resistant to hest,
diseaseresi gance and water and nutrient efficient) will
prove beneficial for farmers in changing climatic
scenario. Sugarcane -ratoon- wheat is the major
cropping system of theregion.

Sugarcanecrop remainsinthefield for ayear or
Hence, besides suppressing weedsin the inter-row
spaces, additional production could be taken by
growing suitableintercropsin between the canerows.
Some of the Intercrops have been found to have no/
negligibleadverseeffect onsugarcaneyidd. Accordingly,
Differentintercropsviz. green gram, black gram, okra,
cucumber and bottle guard were planted in sugarcane.
Diverdficationin sugarcanethroughfiveintercropsviz.
green gram, black gram, okra, cucumber and bottle
guard at ridgewith spring sugarcanewascompared with
sole crop of sugarcane. Results revealed 6.5,
7.15,13.26, 14.53 and 14.87 % decreasein caneyield
respectively for sugarcane intercropped with green
gram, black gram, okra, cucumber and bottle gourd

Table92. Compar ative per formance of sugar cane soleand inter crops.

Caneyidd (t/ha) Intercropyield (t/ha) Caneeq. yidd (t/ha)
Sugarcane (sole) 86.7 0 86.70
Sugarcane+ Okra 752 934 10350
Sugarcane + Cucumber 741 1201 12869
Sugarcane + Bottle gourd 738 1024 104.83
Sugarcane+ Greengram 8L 048 89.00
Sugarcane + Black gram 805 041 87.08

Photo 59 & 60. Diversification in sugar cane

115



ANNUAL REPORT ©

@ 2017-18

_ ICAR-Indian Institute of Farming Systems Research

respectively as compared to sole crop sugarcane.
However, sugarcaneequivadentyidd (SEY) werehigher
inall theintercropping systemswith highest beingin
sugarcaneintercropped with cucumber (128.69 t/ha)
as compared to sole crop of sugarcane (86.7 t/ha)
(Table92).

Typology of existing farming systems

Withtheamto compareperformanceof locd fams
with the prototypefarm system and assessthe potentia
roleof theprototypefarm sysemfor farm deve opment.
A typology wasconstructed to understand thediversity
of farming systemsinthevicinity of Modipuramandto
select representative farmsfor the assessment. The

typology reved ed 3 different typesof farm households
withfollowing characteristics (Table 93).

Photo 61. Survey of farmer sfor typology

Table 93: M ean outcomesof selected variablesfor each typesof households

Type& Total Land Land allotted Land allotted Land allotted Total Total
Per centage managed (ha) tosugarcane to Sorghum (%) towheatin  Livestock Household
of households (%) kharif (%) Units(Nos.) members
(nos)
1(32%) 06 %.1 36 489 15 54
2(41%) 08 723 27 445 28 79
3(27%) 27 86.6 94 235 38 97

Application of quantitative analysis tool Farm
Design for farming system analysis

Farm Design anaysstool wasapplied to prototype
integrated farming system model developed for
margina farmers at ICAR-II1FSR, Modipuram for

|||||||

Crop prod.

..............

..............

Fig.41. C Cyclein IFSmodel for marginal farmers(0.70
ha) analysed using FarmDesign

systems analysis of IFS model for science based
evidendng of farming sysemsand synthes sof dternative
farm configurations, characterization of nutrient flows
(Fig. 41 and 42), nutritiona self sufficiency and trade-
offsbetween different objectivesand constraintsina

systemsperspective.

Animals

...........

Fig.42. N Cyclein IFSmodel for marginal farmers(0.70
ha) analysed using FarmDesign
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SUCCESSSTORIES

1. Exoticvegetablebased farming system model
for incomeenhancement and sustainability of
small farmers of Western Uttar Pradesh: A
Success Story (Under Farmer FIRST
Programme)

Poonam Kashyap, M P Singh, A. S. Panwar,
Suresh Malik, A. K. Prusty, M. Shamim, Sunil
Kumar, NishaVermaand P C Jat

FocusArea: Cultivation of exotic vegetablesfor higher
incomeand livelihood security.

A brief about theFarm Innovation

Charan Singh, afarmer from Khatauli block of
Muzaffarnagar digtrict of Uttar Pradesh having only 0.4
haof land with 1 buffalo and 1 cow had been doing the
cultivation of sugarcane-ratoon-whesat sysemfor years
which was not ableto give him thereturnsenough to
meet hisneedsall theyear round. With the sugarcane-
ratoon based system hewas ableto get anet returns of
Rs. 60,075 from cropping system and Rs 48,000 from
animal component. The farmer was adopted under
Farmer FIRST Programme and was advised through
trainingfield vistsand technicd guidanceto diversify
hiscropping syslemwith cultivation of different exotic
vegetables like broccoli, lettuce, chinese cabbage,
cherry tomato, leek along with okra, chilli and fodder
mai ze with boundary planation of papayato minimize
therisk of heavy dependence on single crop besides
generating year round income. Theland alocation of
0.4 hawasredllocated asfollowsfor crop module:

Besides crop module, nutritional management
through minera mixture supplementation wascarried
out for enhancing milk productionfor 1 buffaloand 1
cow. Theimproved system could gave net returns of
Rs. 2,03, 170 with cost of cultivation at Rs. 90,930.

Impact

Exotic vegetable based cultivation technologies
popularized by ICAR-Indian Institute of Farming
Systems Research, M odipuram, have also spread to
theadjoining blocksinthedidtrict, wherelargenumbers
of farmershave now started vegetablecultivationasan
optionfor theirincomeimprovement. Asthereisahuge
demand of fresh vegetablesin the nearby marketsand
well connectivity of roadsto Haridwar and Dehradun,
the farmer is supplying the produce directly to the
marketsin the nearby townsand fetching agood price
inreturns.

Economics

With adoption of diversfied exotic vegetablebased
cropping system the net returns from 0.4 ha was
increased 119 % from Rs. 92575to Rs. 2,03,170 with
only 9.5 %increasein cost of cultivation based on 2
yearsof average. Thecontributionfromanima module
to the net income was enhanced by 26 % in the
improved farming system whiletherewassignificant
improvement of 219 % from thecrop modulesolely due
to diversfication by exotic vegetablesas compared to
existing sugarcane based system. Thebenefit cost ratio
wasenhanced from 2.11 intheexigting farming systems
to 3.23intheimproved system.

CS1 0.15ha
CS2 0.10ha
CS3 0.03ha
CS4 0.03ha
CS5 0.03ha
CS6_0.03ha
CS7_0.03ha

Broccoli_2 crops(Oct_April)-Maize (F)_(June_Sept)
Lemon Grass(Feb_Dec)+ Leek (Sept_April)

Lettuce red (Sept-April)- Tomato (April_Jduly)
Lettuce_green (Sept-April)- Chilli (April_Aug)
Chinese Cabbage (Sept-April)- Okra(May_Aug)
Cherry Tomato_2 crops(Sept_July)

Boundary plantation of papayaand nursery area
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Photo 62. Charan Singh with hisready to harvest crop of
Red and Green L ettuce

Detaillsof Farmer:

Photo 63. Charan Singh interacting with scientist in his
healthy broccali field

Nameof Farmer ShCharan Singh

Age 54years

Phone 9568796749

Education Matriculation

Address S/o ShHarish Chand,
Village- Bhangela, PO.-
Khatauli, Distt Muzzafara:
nagar, U.P.

Land holdings 0.4ha

Livestock 1 cow, 1 buffalo

Farming Experience 25years

Multi-tier fruit cum vegetable based system
for profitability and scalability in horticultural
crops. A SuccessStory (under Farmer FIRST
Programme)

Poonam Kashyap, M P Singh, A. S. Panwar,
Suresh Malik, A. K. Prusty, M. Shamim, Dr Sunil
Kumar, Dr Nisha Verma and Dr P C Jat

Focus Area:

Cultivation of fruitsand vegetablesin multitier
system through optimum land alocation for margina
farmers.

118

A brief about theFarm Innovation

Joginder Singh, amarginal farmer from Khatauli
block of Muzaffarnagar digtrict of Uttar Pradesh having
only ameagre 0.24 haof land was struggling to meet
hislivelihood with patry sum of returnsfrom sugarcane
system dueto land resource congtraint. Hewas adopted
by the scientistsof ICAR-Indian Institute of Farming
Systems Research, Modipuram under Farmer FIRST
Programmeasachalengetoimprovehisearningsfrom
theexisting land holding. Keepinginmindthesmall
pieceof land, amulti-tier horticulturesystem, comprising
of srawberry at lower strata, capscumat middlestrata
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and spongegourd at upper dratainthevertical system
wasdeve oped for maximum utilization of theland. The
improved system could substantially enhance his net
incomefrom ameager Rs. 28,200to Rs. 2,21,375.

Impact

Cultivation of fruit crops like strawberry with
accessibility to markets of NCR region besides
additional vegetable crops of sponge gourd and
cgpscuminasmal pieceof land generated |ot of interest
in the farmers of locality. The system could meet
expectation of thefarmer inmeseting thelivelihood and

Photo 64. I nter action of Scientist with theadopted far mer
on theprogressof developed multi-tier system

Detaillsof Farmer:

gaining popularity among neighborhood farmers
especialy margina land holders.

Economics

With adoption of multitier fruit cum vegetablebased
horticultural system, the net returnsfrom 0.24 hawas
increased 6.85timesfrom Rs. 28,200t0 Rs. 2,21,375
with 3.25timesincreasein cost of cultivation based on
2 years of average when compared with his earlier
sugarcane system. The cost of cultivation of the
improved sysemwasRs. 97,000 for 0.24 haland. The
benefit cost ratio wasenhanced from 2.24 intheexisting
systemsto 3.20intheimproved system.

L N U Y, g

Photo 65. On farm M ulti-tier cropping system of
Srawberry- Capsicum- Ridgegourd

Name of Far mer Sh Jogender Singh

Age 43 years

Phone 8397800112

Education 8thclass

Address SoShMangd Das, Village-
Bhangela, PO.- Khatauli,
Distt Muzzafaranagar, U.P.

Land holdings 0.24ha

Livestock NIL

Farming Experience 20years
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3. ICAR-I1FSR agro-advisory on integrated nu-
trient and pest management (INPM) boosted
productivity and incomefrom or chard based

farming system in Bhudhana, M uzaffar nagar
Chandra Bhanu and Dushyant Mishra

Shree Subodh Tyagi, Vill. -GalaMandi, Block-
Bhudhana, Distt.- Muzaffarnagar isalargefarmer with
joint family of 13 family members. Heishaving 20
hectaresof land, out of which 7.5 hectarelandisunder
orchard with mid to old age fruit trees. Orchard is
contributing morethan half of theincomeof farming
system (orchard+ field crops+ livestock). Hisorchard
include mango, guava, sapota, bael, pear, aonla, litchi
and jackfruit. Mango occupies about 95 per cent of
orchard area and contributes to major share of his
income from orchard. Dashehari, Langra, Chausa,
L ucknow Safedaand Hapusare mgor mango varieties.
Shree Subodh Tyagi visited |ICAR-11FSRin December,
2014 and explained about lower productivity and
decline in his orchard due to lack of knowledgein
scientific orchard management and pest/disease
management. Hedesired the help of 11FSR scientists
to providetechnological back-upto solvethe problems
of hisorchard andincome.

L

foc

[ X
Photo 66. Bumper produceof mango under INPM

Scientistsof ICAR-I1FSR visited the orchard of
Shree Sobodh Tyagi in December, 2014 and made a
proper listing of problemsassociated with hisorchard.
Themajor problemsidentified werelow productivity
of mango, lack of integrated nutrient management, shoot
borer, mealy bug, hopper, dieback, gummos's, decline,
sooty moldinmango orchard and inflorescenceandfruit
rotinjackfruit. Technical interventions of integrated
nutrient and pest management (INPM) weregivento
himand other farmersof theareaby organizing Kisan
Gosthi andtraining; leaflet distribution, field visitsand
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Photo67. INPM in mango

mobile based advisory etc. to solve the problems of
pests and improving the productivity of orchard.
Application of urea(2.17 kg), single super phosphate
(3.12kg), muriate of potash (1.67 kg), zinc sulphate
(200Q), ferroussulphate (100 g), copper sulphate (150
g) and borex (100 g) per tree, inthemonth of July after
harvesting of fruits+ one foliar spray of copper
oxychloride (0.3%) and starch (0.3%), inthe month of
November; pruning of unproductive/dead branches,
centre opening of treesduring December, application
of methy| parathion dust around the stem in January;
and need based spray of Imidacloprid 17.8 SL(1mi/4l
water), wettable sulphur (0.25%) during February (after
flowering) weremgjor interventionsgiveninmangoand
onespray of copper oxychloride(0.3%) at flower bunch
initiation in jackfruit were major part of INPM
interventions.

SN,

Photo 68. Pest management in mango

After oneyear of interventions, clear results of
INPM technology werevisbleinmango. Yied of mango
increased and orchard received higher bidding ratesby
contractorsand sold for Rs.12 lakhsin 2016 and Rs.
14 akhsin 2017 against Rs.10 lakhsin 2015. Dying
of mango trees was stopped and insect-pests and
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dissasesweresatisactorily managed. Rattinginjackfruit
inflorescence and devel oping fruits stopped and tree
produced excdlent and full fruiting (85% morefruitsthan
previous years). Unwanted expenditure on the
undesired pesticide application was a so stopped and
thisreduced the cost of orchard management by about
5%. Shree Subodh Tyagi isvery much satisfied with
ICAR-I1FSR technical interventionsin the form of
INPM technology for increasing orchard productivity
and heisadvocating thesameto other orchard farmers
also. Thissuccess story indicatesthe scope of INPM
in increasing productivity and income of orchard
owners,

Photo 69. Happy far mer with INPM interventionsin
mango

4. Employment and incomegenerationinrural/
urban youthsthrough round theyear mush-
room production module

Chandra Bhanu

ICAR-11FSR developed ayear round production
modul e of mushroom and started agro-advisory on
mushroom production for employment and income
generationinrura/urban youthsin 2016. Many farmers
vigted theofficeand shown their interest in mushroom
production, but dueto unviability of organized market
facilitiesintheregion they were hesitating to start the
bus nessof mushroom. Recently threefarmers(S.No.1,
2 and 3in Table 94) took marketing risk and started
mushroom production at their own home/rented rooms.
Thedetailsof growers, type of advisory provided by
[1FSR, production capacity of their mushroom farm/
rooms, gross and net income from mushroom
production aregivenin Table 94. Oneurbanyouth Dr.
Anuj whoisanagricultura graduateand having hisown
businessin Noida, started oyster mushroom production
asasidebusinessin 2016 after taking proper advice
from1FSR. He hastargeted Noidaand Delhi market
and established hisown market of oyster mushroom.
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Photo 70. Dr. Anuj and hisofficeemployeesat oyster
mushroom farm, Noida
Heearned about Rs.70000/- of netincomein 2016 and
Rs.280000/- in 2017 and generated round the year
employment for two unskilled personnel at hisfarm. At
present heisawell-known oyster mushroom provider
inDelhi-NCR. The success of Dr. Anuj indicatesthat
there is also a scope for income and employment
generation through oyster mushroomif itisgrown after
proper market survey.

Two other mushroom growers, Saksham Singh
Rana (S. No. 2) and Sh. VirendraKumar (S. No. 3)
fromM eerut successfully grew Button mushroomduring
thisyear after taking proper advicefrom the | CAR-
[ITFSR. They earned remunerative prices of their
produce and built their marketing skill at local level.
Thesetwo and rest of other mushroom producersgot
a successful training and confidence in mushroom
production at their own farmand with their own hands
and skills by applying the advice of IIFSR. These
farmersareplanning togrow mushroomsat larger scde
asafull-fledged businessinyearsto come. Thismay
led thefoundation of mushroom.

Photo 71. Oyster mushroom farm of Dr. Anuj at Noida, U.P.
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RESEARCH COORDINATIONAND MANAGEMENT

30" M eeting of I nstitute Resear ch Committee

The 31% meeting of ingtitute research committee
(IRC) of institutewas held during 23 - 24 September,
2017 at ICAR-IIFSR, Modipuram. The meeting was
chaired by Dr A. S. Panwar, Director, ICAR-I1FSR
while Dr. S. Bhaskar, ADG (AAF and CC), NRM
Divison, ICAR, New Delhi wasspecid invitee. During
the meeting, action taken report of 30" IRC meeting,
results of on-going research projects as well as
exploratory studieswerediscussed. Dr. Peyush Punia,
Member Secretary, 31% |RC meeting, welcomed the
Chairman,ADG and al themembersof IRC.DrA. S.
Panwar, Director during hisremarks, welcomed ADG,
Dr. S. Bhaskar and all the member scientists. He
suggested that, number of projects should bereduced
without affecting themandate of Indtitute. Thereshould
beamain programmefor each divisonasper divisona
mandate and suitable activities under the main
programme shoul d be taken up as sub-projectsunder
thedivisond programmeinfarming sysemsperspective
to achieve the goal s of the Institute. Dr. S. Bhaskar
suggested that, the projects can be clubbed under major
theme and individual scientist (Pl and Co-PI) must
formulatethe ongoing aswell asnew projectsunder the
major themefor each divisons. Heemphaszedtomerge
all smal-experimentsto form aresult oriented project
so that meaningful results can be drawn. Dr. A. K.
Prusty presented the action taken report of the 30" IRC
proceeding and research highlightsof on-going projects
inbrief. All the scientists presented findings of their

I3 mmppﬂmnwm r

Photo 72. Dr. S. Bhaskar, ADG (AAF and CC), NRM
Division, ICAR addressingthescientistsduring 31% IRC
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projectsand presentationswerefollowed by exhaustive
discussionsfor further improvementsintheprojects. Ten
magor themeswerefindizedfor dl thedivisonsand al
theexisting projectswere merged into thethemes.

First meeting of 8" Research Advisory Committee

The first meeting of the 8" Research Advisory
Committee of ICAR-Indian Institute of Farming
Systems Research, Modipuram was held on 13-14
June, 2017. Chairman of the committee, Dr. A. K.
Singh, and members Dr. S. Bhashkar, ADG
(Agronomy, Agroforestry and Climate Change), ICAR,
Dr. H. Ravishanker, Dr. N. Sarangi, Dr. N. Devakumar,
Dr U. K. Behra, Sh. Naresh Sirohi, farmer’s
representative, Sh. Rgjesh Kumar Garg and scientists
of theinstitute participated in the meeting. Member
Secretary, Dr. Peyush Puniapresented the action taken
report on the recommendations of last RAC meeting
and the committee was satisfied with the action taken
report. He also presented in brief, the research
achievementsof AICRP-IFS.

Dr. Azad Singh Panwar, Director, ICAR-IIFSR
welcomed the Chairman and Members of RAC and
presented theoverdl progressand vison of theindtitute.
Healso briefed about the activitiesbeing undertaken
by the Institute for economic empowerment and
livelihood improvement of small farming communities
inthecountry.

“‘““ “‘E:‘ = fﬂmm‘ y VHH |
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Photo 73. RAC meseting of ICAR-I 1 FSR

In hisopening remarks, Chairman applauded the
effortsand achievementsof theingtitutein thefarming
system mode and pointed out that the basic aim of
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Photo 74. RAC member sduring themeeting

farming systemsresearch should beto find solutionsto
farmersproblemsfor sustained income throughout the
year aswell asmorefocusshould beonfarmer'sfield.
The need of the hour is to refine IFS system by
interventions, input requirements with focus on
mechani zation withimplementsfor smal and margind
farmers. Dr SBhaskar wel comed the RAC committee
and requested them to giveinputsto lead theingtitute
for next three years in tune with Government's
expectations. Heemphasized on devel oping indicators
for sugtainabledeve opmentin organicfarming and show
vighility of OFR modelswith proper dissemination of
successstoriesand extension activitiesof theingtitute,
Dr N Sarangi gppreciated thetransformation of inditute
fromcropping sysemtofarming system, highlighted the
importance of nutrient management in IFSmodelsas
well asaddition of different modulesas per farmers
choicesuchashorticulture, fisheries, anima husbandry,
poultry, piggery etc. Hea so mentioned importance of
processing and val ue addition among thefarmers. Shri
Naresh Sirohi explained about the chalengesfor smdll
and margind farmersaswe | asemployment generation
for therural youthin agriculturesector. Dr U K Behera
highlighted he importance of dissemination of IFS
modelsand modulesof smal and margina farmerswith
convergence of all resourcestoincreasethefarmers

125

Photo 75. Dr. A.S. Panwar presenting I nstitute
achievementstoRAC Committee

income substantially. He also told that the need of the
hour is to replace the soil health card with Farm
Development Card asit isholistic and involvesmore
components of IFS . Mr R K Garg in his remarks
wanted someresearch work on potato asintercrop. Dr
H Ravishankar complimented the scientisssand NRM
division for undertaking excellent work in farming
system mode for the benefit of the farmers of the
country. Heemphasi zed on the need to have thorough
understanding of socio economic and agrocimatic
conditionsto devel op IFSmodelsand modules. Dr
N Dev Kumar felt the need to have better understanding
of water management practicesto be adoptedin IFS
and demondirateitinthefarmersfield. Heasofeltthe
need to further promote the SSNM approach and
organic farming to be devel oped in permanent organic
plotsfor demonstration purposeto farmers.

TheProgramme Facilitatorsand Headsof different
sections presented the highlights of research
achievementsof therespective sections. TheChairman
andthemembersof RAC expressed their critical views
during the presentations made by the concerned
scientists/team and given their valuable inputs and
directionsfor theimprovement of |FSresearch and
[IFSRinfuture.
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Sharma, R. and Kumar, A. 2018. Effect of
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1883-1885.
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Verma,V.K. and Nath, A. 2015. Evaluation
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Aulakh, C.S. and Ravisankar, N. 2017. Organic
farming in Indian context: A perspective,
Agricultural Research Journal 54 (2):149-
164.
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Rajasthan. Journal of Agriculture and
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Kumar, A., Gupta, A.K. and Panwar, A.S.
2017. GHG emission v/s production and
farmerseconomy. In: Carbon Sequestration
and GHG measurementsin IFSmodel s (Eds.
D.Duttaetal.). ICAR-AICRPon Integrated
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Farming Systems, ICAR-Indian Ingtitute of
Farming Systems Research, Modipuram,
Meerut, Indiap. 60-76.
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S.N. Ghosh, Published by Jaya Publishing
House, Delhi - 110095 (INDIA), ISBN: 978-
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Nath, A., Meena, L.R. and Panwar, A.S. 2017. Post
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National Seminar on Smart Farming for
Enhancing Input Useefficiency, Incomeand
Environmenta Security held during 19-21%
September, 2017 at ICAR Complex, Umiam,
Meghalaya. Pp. 233-234.

Nath,A. and Verma, N. 2017. Pinegpple Guava(Acca

sellowiana O. Berg). Published In Minor
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Published by JayaPublishing House, Delhi -
110095 (INDIA), ISBN: 978-93-86110-29-
9. pp. 421-436.
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Agriculture. Eds. B. Gangwar and N.K. Jat
Today & Tomorrow’sPrintersand Publishers,
New Delhi, pp 485-500.
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Kashyap & A. S. Panwar (Yugantar
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T.R. and Swain, S.K. 2017. Organic and
Integrated Farming Systemsfor enhancing
water productivity In: Improving water
productivity inrainfed agriculture (Editors: S.
Mohanty, P. Panigrahi and S.K. Ambast),
|CAR-Indian Indtitute of Water M anagement,
Bhubaneswar, Odisha. pp. 36-48.

Ravisankar, N. and Ghasal, PC. 2017. Agronomic
Toolsfor Organic crop production In; Organic
FarminginTropicd Idandsof India(Editors:
B. Gangaiah,A.Kundu, K. Abirami, S, Swain,
T. Subramani and S.K. Zamir Ahmed),
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Research Indtitute, Port Blair, A& N Idandspp
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SEMINARSSYMPOSIA/WORKSHOP/CONFERENCE /

SUMMER SCHOOL/WINTER SCHOOL/MEETINGS

Nameof Participants Titleof Seminar/ Symposia/Wor kshop Venue Period

Dr Sunil Kumar and Workshop on Potential Application of ICAR-IIFSR, 17-18 March,

Dr Amit Kumar Quantitative Analysis Toolsin Farming M odipuram, Meerut 2017
Systemsusing Farm Design.

Dr N. Ravisankar Group meeting on Uttar Pradesh State ICAR-Indian Veterinary 5April, 2017
Coordination Committeefor doubling farmers Research Institute,
income by March 2022 | zatnagar

Dr M Shamim National conference on climate change and BirsaAgricultural 5-9April, 2017
agricultural production University, Sabour

DrP.C. Jat State Coordination Committee meeting on NRC Pekyong, Sikkim 01 May, 2017
Doubling FarmersIncome of Sikkim state

Dr. N. Subash International Conference Climate Changeand  Organized by TNAU under 11-12 May, 2017

Dr N. Ravisankar

Dr Peyush Punia,

Dr Poonam Kashyap,
Dr Sunil Kumar and
Dr PC. Ghasa

Dr. N. Ravisankar

Dr N. Ravisankar,
DrA. K. Prusty and
Dr. PC. Ghasal

Dr.R.P.Mishra,

Dr. Debashis Dutta
Dr PC. Jat and

Dr. ChandraBhanu

DrPC Jat

Dr. N. Subash

Adaptation: Empowering Small Holdersand
Ensuring Food Security

Technical Programmefinalization workshop
of AICRP-Dryland Agriculture

21 days Summer School on Modern
concepts and practices of organic farming
for safe, secured and sustainable food
production,

Review meeting of Vigilance Officers

CIMMY T-WUR Joint Workshop
“Science of Farming Systems:
Moving from Prototyping to Model
Based Assessment and Designing
of Sustainableand Resilient Farming
Systemsin South Asia”’

International Conference on
“Advances in Potassium Research
for Efficient Soil and Crop
Management” organized by
International Plant Nutrition
Intitute (IPNI)

International Conference on Advances
in Potassium Research for Efficient Soil
and Crop Management

National Workshop on “Developing a
Roadmap for Agricultural Knowledge
Management in India”

ClimaAdapt at Chennai,
Tamil Nadu

| CAR-Central Research 27 May, 2017
Institute for Dryland

Agriculture, Hyderabad

ICAR-IIFSR, 14 July to

M odipuram, 3August, 2017
Meerut

ICAR-Centrd Institute
of Agricultural Engineering,

18 August, 2017

Bhopal

Wageningen University — 21-24 August,

and Research, 2017

The Netherlands

NASC Complex, Pusa, 28-29 August,

New Delhi 2017

NASC, New Delhi 28-29 August,
2017

Organized by ICAR- 27-28 September,

DKMA aNASC 2017

Complex, New Ddlhi
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Nameof Participants

Titleof Seminar/ Symposia/Workshop

Venue

Period

Dr. N. Ravisankar
DrPC Jat

Dr Poonam Kashyap,
DrA. K. Prusty,
Dr Sunil Kumar

DrP.C. Jat

N. Ravisankar

Dr.R.P.Mishra,
Dr. Debashis Duitta,

Dr N. Ravisankar
DrA.K. Prusty,

Dr M Shamim,

Mr D. Tripathi and
Dr Brij Mohan Garg

Dr Poonam Kashyap

Dr.Amit Kumar,
Dr Kamlesh Kumar

Dr N. Ravisankar,
Dr Debashis Dutta
and M. Shamim

Dr. NishaVerma
Dr N. Ravisankar,

Dr Debashis Dutta
Dr. N. Subash

Dr N. Ravisankar
A. K. Prusty

Dr.R.P.Mishra,

Dr. Debashis Dutta and

Dr. ChandraBhanu

SFC meeting of scheme 4 (Sustainable
cropping and farming systems research)
77" Annual National Conference of Indian
Society of Agricultural Economics
International Conference on Advances
inagricultural and Biodiversity
conservation for Sustainable
Development (ABCD-2017)

Review for Varanasi project “On-farm
demonstration and refinement of improved
IFStechnologiesfor livelihood security”.

Vigilance Awareness Week-2017

Annual Group Meeting of AICRPon
Integrated Farming Systems

Annual Group Meeting of AICRPon
Integrated Farming Systems

Third International conference on
Bioresource and Stress Management.
Winter School New Generation smart
agro-chemical oriented approachesfor
crop and human health management

Interactive Seminar Agrimonde-
Terrafor 2050, The Indian Perspective

HWWE 2017 International Conferenceon
Ergonomicsfor Improved Productivity
82 National Convention and Nation
Seminar of Indian Society of Soil Science
International Seminar (CCAW 2017) on

“Global Climate Change: Implications
for Agriculture and Water Sectors”

Annual Group Meeting of Network Project
on Organic Farming

Annual Group Meeting of Network
Programme on Organic Farming

Krishi Bhawan, New Delhi

CPGS,CAU, Bargpani,
Meghalaya

Brahaspati Bhawan, C.C.S.

University, Meerut, U.P.

BHU Varanas

ICAR-IIFSR, Modipuram
and RARI, Durgapura,
Rajasthan

Rajasthan

Agricultura

Research Institute,
SKNAU, Durgapura

Rajasthan Agricultural

Research Institute,
SKNAU, Durgapura

Jaipur, Rgjasthan

ICAR-IARI, New Delhi

National Agricultural
Science Complex,
New Delhi

Aligarh Muslim University,
Aligarh

Amity University, Kolkata

Organized jointly by
Agricultural Universities
in Maharashtra and
WALMI at Aurangabad

| CAR-Indian Institute of
Farming Systems
Research, Modipuram
ICAR-Indian Institute

of Farming Systems
Research, Modipuram

28 September, 2017

12-14 October,
2017

27-28 October,
2017

30 October, 2017

30 October to 4
November, 2017

3-5November,
2017

3-5November,
2017

8-11 November,
2017

7-27 December,
2017

7-9 December,
2017

8-10 December,
2017

11-12 December,
2017

14-16 December,
2017

18-19 Decembr,
2017

18-19 December,
2017
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Nameof Participants Titleof Seminar/ Symposia/Wor kshop Venue Period
Dr V.P. Chaudhary Attended the International Seminar on “land Tejpur (Assam). 18-20 January,
and water issuesin South East Asia: Status, 2018
challenges and opportunities: at NERIWALM
Dr. N. Subash Second Half yearly foreign aided projects NRM Division, ICAR, 31 January, 2018
review meeting KAB-II, New Ddlhi
Dr. NishaVerma I* International Extension Congress 2018 ICAR-CIWA, 1-3 February, 2018
on New Horizons of Extension Challenges Bhubaneshwar

Dr. N. Ravisankar
and Dr. M Shamim

and Opportunities
Divisional Review Meeting

NASC Complex, New Delhi

5-6 February,
2018

Dr. N. Subash NICRA Technical Program Review Meeting ICAR-NIASM, Baramati  8-9 February, 2018
of NRM Institutes
Dr. N. Subash NICRA Technical Program Review Meeting NASC Complex, New Delhi 13 February, 2018
of Modeling Group
Dr V.P. Chaudhary Attended intheall India Seminar on “High Dehradun. 10-11March,
Tech Cultivation of Vegetable & Flowers” 2018
at Institution of engineers
Dr. Amit Kumar National workshop on “Revisiting ICAR-NAARM, 15-16March,
Foundation Course for Agricultural Hyderabad 2018
Research Service (FOCARS): Reflections
and feedback of trained scientists’
DrA. K. Prusty, ICAR-IIFSR-AICRP-IFSCIMMYT Udaipur (Rajasthan) 19-23March,
Dr M. Shamimand Joint Workshop on “ Science of Farming 2018
Dr.PC. Ghasad Systems: Moving from Prototyping to
Model Based Assessment and Designing
of Sustainable and Resilient Farming
Systemsin South Asia”
Dr. N. Ravisankar, ICAR-IIFSR-AICRP-IFS-CIMMYT Joint Hotel Hill Top Palace, 19-23 March,
Dr.A.K. Prusty Workshop on “ Science of Farming Udaipur 2018

and Dr. M Shamim

Systems: Moving from Prototyping to
Model Based Assessment and Designing
of Sustainableand Resilient Farming
Systems in South Asia”
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TRAININGS WORKSHOPSORGANISED AND ATTENDED

Trainings/Wor shop Organised

Dr. ChandraBhanu

Dr. N. Ravisankar

Kisan SewaYatra-Kharif

Training on stability/combined analysis
methodol ogy for NPOF experimental data

10villages of Meerut
and Muzaffarnagar

|CAR-Indian Institute of
Farming Systems
Research, Modipuram

Name Training/wor kshop/schoolsor ganized Venue Period
Dr M. Shamim, Training programme on Agro- ICAR-IIFSR 16-17 March, 2018
DrA. K. Prusty, Meteorological applications and post
Dr Poonam Kashyap harvest management in oilseeds
production
DrA. K. Prusty, Workshop on Potential application of ICAR-IIFSR 17-18 March, 2017
Dr Poonam Kashyap, Quantitative Analysistoolsin Farming
DrP.C. Ghasa system using Farm Design
Dr M. Shamim, Training on Improved Techniques of ICAR-IIFSR 21-22 March, 2017
DrA. K. Prusty and raising oilseedsin farming Systems
Dr Poonam Kashyap
Dr. Dushyant Mishra Demonstration on mango thrips management Raj Garden, Sardhana, 11 April, 2017
in association with Dow Agro Sciences. Meerut
Dr VP Chaudhary and Demonstration cumtraining Pahadpur village, block 24 April, 2017
Dr NishaVerma programme on Use of brush cutter Mavana, Meerut
and Mist blower indifferent farm
operationsin collaboration with
Industry (STHIL company)s
Dr. R.P. Mishra, Sawchchh Bharat Pakhwada ICAR-IIFSR (Office& 16-31May, 2017
Dr.L.K.Meena, resident Campus)
Dr. PC. Ghasdl
Dr. M.P. Singh, Sawchchh Bharat Pakhwada Jaitpur (MGMG Village) 31May, 2017
Dr. N. Ravishankar,
Dr.R.P.Mishra,
Dr. M. Shamim,
Dr. PoonamK ashyap,
Dr. NishaVerma,
Dr.L.K.Meena,
Dr. PC. Ghasdl,
Dr. Amit Kumar
Dr. Dushyant Mishra Workshop on World environment day Pallav Tower Modipuram 05 June, 2017

29 June-07 July,
2018

Dr. N. Ravisankar Interface Meeting for Integrated Development  ICAR-IIFSR, Meerut 11 July, 2017

Dr. Dushyant Mishra of Horticulture in Western Uttar Pradesh and

Dr. Poonam Kashyap Uttarakhand

Dr.A.S. Panwar, 21 days Summer School on Modern concepts  ICAR-IIFSR, Modipuram 14 July—

Dr. N. Ravishankar, and practices of organic farming for safe, 03August, 2017
Dr. D. Duitta, secured and sustainable food production

Dr.A. Prusty,

Dr. M. Shamim,

Dr.L.K. Meena

25-26 July, 2017
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Name Training/wor kshop/school s or ganized Venue Period
Dr Peyush Punia, Model Training Course on Agriculture ICAR-IIFSR 22-29 August,
Dr Poonam Kashyap entrepreneurship through farming 2017
DrA. K. Prusty systems approach
Dr Sunil Kumar
Dr VP Chaudhary, ICAR sponsored summer school on ICAR-IIFSR, Modipuram  5-25 September,
Dr Dr.M Shamimand Machinery for conservation in agriculture 2017
Dr NishaVerma for mitigation and adaptation of
Climate Change
Dr. Prem Singh, Swacchta Bharat Abhiyan Dashrathpur, Meerut 23 September,
Dr.L.R. Meena, 2017
Dr.D. Kumar,
Dr. Khushyal Singh,
Dr.L.K.Meena,
Dr. PC. Ghasal
Dr. Amit Kumar Krishak Goshthi Krishak Goshthi Thari 15 October, 2017
Dr. NishaVerma and Veerpur Taravillage
Block Ramnagar, Distict
Nanitital.
Dr. N. Ravisankar Annual Group Meeting of AICRP Rajasthan Agricultural 3-5November,
Dr.A K. Prusty on Integrated Farming Systems Research Institute, 2017
Dr.M. Shamim SKNAU, Durgapura
Dr. NishaVerma Value addition in farm producesinto Post Harvest Technology 9 November, 2017,
and Dr. Amith Nath blended squash, mixed jam and ginger Lab, Modipuram, Meerut 24 November, 2017
paste through SHG formulation
Dr Poonam Kashyap Training Programme on Devel opment of ICAR-IIFSR 5 December, 2017
Dr Sunil Kumar varieties and technology for specialty melon
production under protected condition in
North Indian Plains and its dissemination
among thefarmers
Dr. Dushyant Mishra One day training on canopy management Kharad, Muzaffarnagar 5 December, 2017
for improving fruit quality in mango
Dr. Dushyant Mishra One day Training to mango growersfor BudhanaMuzaffarnagar. 5 December, 2017
management of thrips insect
Dr. RPMishra, Soil Health day ICAR-IIFSR, Modipuram 5 December, 2017

Dr. Debashis Duitta,
Dr. Poonam Kashyap,
Dr. AK Prusty

Dr. NishaVermaand
Dr. Amith Nath

Dr. N. Ravisankar
Dr.A K. Prusty
Dr.M. Shamim

Dr. Dushyant Mishra

Dr. Dushyant Mishra

Value addition of Sugarcaneinto value added

jaggery for SHG (Devanjali MahilaSamuh).

Annual Group Meeting of Network
Programme on Organic Farming

Training to officers from Panchayat and
Rural Development Department,

West Bengal Government

Oneday training on Improving
productivity of crops.

Post Harvest Technology
Lab, Modipuram, Meerut
ICAR-Indian Institute of
Farming Systems
Research, Modipuram

ICAR-IIFSR, Modipuram

Jhidio, Naval Surajpur,
Govindpur, Kithor

15 December, 2017

18-19 December
2017

21-22 January,
2018

25 January, 2018
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Name Training/wor kshop/school s or ganized Venue Period
DrA.K. Prusty, Training Programme on dissemination ICAR-IIFSR 30 January -
Dr M. Shamim and Upscaling of Improved IFS 1 February, 2018
Dr Poonam Kashyap Technol ogies through KVK Scientists
Dr. M. P. Singh, Training Programme on Farming System BHU, Varanas 4-6 February,
DrPC Jat, diversification through Mushroom and 2018
Dr. Khushyal Singh, Fish Farming
Dr. Chandrabhanu
Dr. Prem Singh, Productivity Week Celebration ICAR-IIFSR, 12-18 February,
Dr. Sunil Kumar, Modipuram Meerut (U.P) 2018
Dr.L.K.Meena,
Dr. Amit Kumar
Dr. Prem Singh, Productivity Week Celebration Barwda(Muzaffarnagar) 18 February,
Dr.L.K.Meena, 2018
Dr. Amit Kumar,
Dr. C. Bhanu,
Dr. V. P. Chaudhary,
Dr.D. Kumar
Dr. Poonam Kashyap, Raising disease free and healthy nursery of Bhayangi Bhangelavillage, 20 February, 2018
Dr.AK Prusty, fruits and vegetables for quality fruit Muzaffarnagar
Dr.M Shamim, production
Dr.PC Jdt,
Dr. NishaVerma,
Dr. Sunil Kumar
Dr Suresh Malik, Capacity Building and Skill Upgradation ICAR-IIFSR 6-10March, 2018
Dr Poonam Kashyap , Programme on Farm M anagement
Dr Sunil Kumar,
DrA. K. Prusty
Dr. Prem Singh, Kisan Gosthi Rashool pur-jatan 7March, 2018
Dr. M.P. Singh,
Dr.L.K.Meena,
Dr. Amit Kumar,
Dr. C. Bhanu,
Dr. V. P. Chaudhary,
Dr.D. Kumar
Dr. Dushyant Mishra One day training on Management of Surgjpur, Govindpur,
mango crop Kithor 12 March, 2018

Dr. ChandraBhanu,
Dr.L.K.Meena,
Dr.R. P.Mishraand
Dr. PC. Ghasa

Dr. P.C. Jat, Dr. Poonam

"HYH ST B ARIH
YTAIOT AR B Jaral H
Safadar faer”

Kisan ghosti cumAnimal health camp

Kashyap, Dr. M. P. Singh,

Dr. SureshMalik,
Dr.A. K. Prusty
Dr. M Shamim,
Dr. Sunil Kumar,
Dr. NishaVerma

Dr. Prem Singh,

Dr. Sunil Kumar,
Dr.L.K. Meena

Kisan Gosthi

ICAR-IIFSR, Meerut

Sathedi , Muzaffarnagar

Gandewada (Shamli)

13-19March, 2018

14March, 2018

15March, 2018
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Dr M Shamim

Dr P C Jat

Dr M Shamim

Dr. P.C. Ghasal

M ethodol ogical framework for implementation
of FFP

Advance Training programme on Conservation
Agriculture-Asia

M ethodol ogical framework for implementation
of FFP

Refresher Course on Organic Agriculture and
Its relevance in present day agriculture

Name Training/wor kshop/schoolsor ganized Venue Period

Dr.A.S. Panwar, Farmers-ScientistsInterface ICAR- IIFSR, Modipuram 17 March, 2018

Dr. M.P. Singh, Meerut (U.P)

Dr. Prem Singh,

Dr.L.R. Meena,

Dr. S. Mdik,

Dr.D. Kumar

Dr. Khushyal Singh,

Dr. Prem Singh, Kisan Gosthi & World Gandewada (Shamli) 23March, 2018

Dr. N. Subash, Meteorological Day Celebration

Dr. Sunil Kumar,

Dr.L.K.Meena,

Dr. V. P. Chaudhary,

Dr.D. Kumar,

Dr. C.Bhanu

Dr. SureshMalik, Kisan gosthi cumAnimal health camp Sonta, Muzzafarnagar 24March, 2018

Dr.P.C. X,

Dr. Poonam Kashyap,

Dr. M. P. Singh,

Dr.A. K. Prusty,

Dr. M Shamim,

Dr. Sunil Kumar,

Dr. NishaVerma

Trainingsattended

Name Titleof training Venue Period

Dr Poonam Kashyap Advanced Training on Recent Trendsin SVPUAT Modipuram, 19April-2May,

and Dr. A K. Prusty Agriculture Science Meerut 2017

Dr.P.C. Ghasd Summer School on Modern concepts and ICAR-IIFSR, Meerut 14 duly -

Dr. Poonam K ashyap Practices of Organic Farming for Safe, Secured 3August, 2017

Dr. Peyush Punia and Sustainable Food Production

Dr. Sunil Kumar

Dr. NishaVerma Good Practicesin Quantitative Social Science  ICAR-CTCRI, 7-12 August, 2017
Research Thiruvanthapuram,

Kerda

Dr. ChandraBhanu Machinery for conservation agriculture for ICAR-IIFSR, Meerut 05-25 September,
mitigation and adaptation of climate change 2017

DrA.K. Prusty Recent advances in ornamental aquaculture Central Institute of 12-16 September,

Dr. Peyush Punia Freshwater Aquaculture, 2017

Bhubaneswar

Dr Vipin Chaudhry Developing a Roadmap for Agricultural NASC Complex, New Delhi 27-28 September,

Knowledge Management in India 2017

ICAR-CISH, Luknow 3-6 October, 2017

Ludhiana& Karnal 23 October -
6 November, 2017

ICAR-IISWC, Dehradun  6-9 November,
2017

UAS, Dharwad, Karnataka 9-29 January,
2018
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TECHNOLOGY TRANSFERED AND ASSESSED

Nameof theParticipant Titleof training

Noof
farmers

Technology transfered

Dr. AmithNathand
NishaVerma

Dr. VPChaudhary and
Dr. NishaVerma

Dr. Poonam Kashyap,
Dr.M. P. Singh,

Dr.A SPanwar,

Dr. SureshMalik,
Dr.AK Prusty,

Dr.M Shamim,

Dr. NishaVerma,

Dr. Sunil Kumar,
Dr.PC Jat

Dr. Poonam K ashyap,
Dr.M. P. Singh,

Dr.A SPanwar,

Dr. SureshMalik,
Dr.AK Prusty,

Dr.M Shamim,

Dr. NishaVerma,

Dr. Sunil Kumar,
Dr.PCJat

Dr. Poonam K ashyap,
Dr.AK Prusty,
Dr. Peyush Punia

Dr.A.S. Panwar and
Dr. N. Ravisankar

Dr.L.R. Meenaand
Dr. JP. Singh

Dr.L.R.Meena,

Dr. DevendraKumar,
Dr.L.K.Meenaand
Dr.A.L.Meena

Valueaddition in farm producesinto
blended squash, mixed jam ginger
paste and value added jaggery
through SHG formulation

Demonstration cum training programme
on Use of brush cutter and Mist blower
indifferent farm operationsin collabo-
rationwith Industry (STHIL company)

Demonstration cum training programme
on raising disease free and hedthy
nursery of fruits and vegetables

Technology for offseason production
of fruits and vegetables

Technology for development of pond-
dyke system has been developed at
Siwaya Farm and has been transfeered
to the farmers and other visitors

Four Integrated Farming System (IFS)
models viz homestead, coconut, banana
and rice-based systems developed
through AICRP on I ntegrated Farming
Systems have been transferred to
KeralaState Government

IFSModa at mainfarm

IFSModal at mainfarm

Technology of blended squash (guavat+orange) 10SHGs
and (guava+ pineapple + pomegranate), mixed

jam (guavat+apple+aonlat+orange+ramphal)

and (guavatpineappl e+pomegranate+apple),

ginger paste, has been transferred to women

SHG of Sathedi village

Technology of brush cutter and Mist blower in ~ 70farmers
different farm operationsin collaboration

with Industry (STHIL company) hasbeen

transferred

Technology of use of soilessmedia9 vermiculite 250

+ Perlitet cocopit) in pro-trayshasbeentransf-  farmers

erred to the visiting farmers and at on fiel ds of
famers

Technology of use of low ccost protected structures 200
like poly tunnels like poly tunnels and net house  farmers
for raising offseason vegetables and fruits

(strawbeery and papaya) has been transferred to
thefarmersunder farmer first project

Use of Pond-dyke system for higher gainsand ~ 5farmers

profits

A total of 2300 |FS modelsare proposed to be
established in various panchayats by State
Government with total financia outlay of

Rs 700 lakhs and with technical support of ICAR-
[IFSR throughAICRPon IFS (No R3/65700/2017
dated 30/10/2017

Integrated Farming System for sustaining
production and livelihood improvement of
small farmersin western plain zone of
Uttar Pradesh

Technology for round the year fodder
production

1000
farmers
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Nameof theParticipant Titleof training Technology transfered Noof
farmers
Dr. DevendraKumar, Cropimprovement programmeat swaya PusaSugandha-2 (Basmati Rice) - Highest 5

Dr.A.S. Panwar and
Dr.L.R. Meena

Dr. DevendraKumar,
Dr.A.S. Panwar,
Dr.L.R. Meena and
Dr.L.K.Meena

Dr. DevendraKumar,
Dr.A.S. Panwar,
Dr.L.R.Meenaand
Dr.PC. Ghasd

Dr. DevendraKumar,
Dr.A.S. Panwar,

Dr. L.R. Meenaand
Dr.PC. Ghasd

Dr. DevendraKumar,
Dr.L.K.Meenaand
Dr.A.L.Meena

Dr. DevendraKumar,
Dr.A.S. Panwar,
Dr.L.R. Meenaand
Dr.L.K.Meena

Dr. DevendraKumar,
Dr.A.S. Panwar,
Dr.L.R.Meenaand
Dr.L.K.Meena

Dr. Amit Nath,
Dr.L.R. Meenaand
Dr.ASPanwar

Dr.Amit Nath,

Dr. Dushyant Mishra,
Dr. D. Duttaand
Dr.NishaVerma

Dr.Amit Nath,
Dr.PCGashd,

Dr. N. Ravishankar,
Dr.S. Malik,

Dr.D. Dutta,

Dr. AK Prusty and
Dr. ASPanwar

Dr.Amit Nath,
Dr. D. Duttaand
Dr. ASPanwar

Dr.Amit Nath,

Dr. NishaVerma,

Dr. Dushyant Mishra
and Dr. AS Panwar

fam
Crop improvement programmeat main

& swayafarm

Cropimprovement programmeat main
fam

Cropimprovement programmeat main
fam

Cropimprovement programmeat main
fam
Crop improvement programmeat main

fam

Cropimprovement programmeat main
fam

Vaueaddition onfarmer field

Vaueadditiononfarmer field

Vaueaddition onfarmer field

Vaueadditiononfarmer field

Vaueaddition onfarmer field

grainyield recommended for organic and

inorganic conditions.

Kufri Mohan (Potato) - Highest marketable as 6
well astotal tuber yield, blight and frost tolerant,
recommended for organic and inorganic

conditions

DS2705 (Soybean) - Mid-latematuring, highseed 5
yield and tolerance against yellow mosaic and blight,
recommended for organic and inorganic conditions

SL 982 (Soybean) - Mid-late maturing, high seed 5
yield and tolerance against yellow mosaic and blight,
recommended for organic and inorganic conditions

CoPk 05191 (Sugarcane) - Early maturing, highcane 8
yield and suitablefor summer planting, recommended
for organic and inorganic conditions

CSH-30 (Sorghum) - Early maturing, higher grain 4
yield, recommended in non-traditiona area(western
plain zone) under inorganic condition

CSV-27 (Sorghum) - Highest green fodder yield, 4
recommended in non-traditional area(western
plain zone) under inorganic condition

Developed process technology for production 15
of Tuls beverages/jam/concentrate/tea

Standardized process technology for production 12
of Carrot Tuity-Fruity, jamand powder

Optimized the protocol for production of Squash 18
from Kinnow mandarin

Optimized the protocol for production of green 2
mango pannaand amchur powder

Protocols standardized for production of blended 15
jam, squashand RTS
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Nameof theParticipant Titleof training

Noof
farmers

Technology transfered

Dr. Dushyant Mishra,
andDr. L K Meena

Dr. Dushyant Mishra
and Dr. Amit Nath

Dr. Dushyant Mishra
Dr.VPChaudhary

Dr.VPChaudhary

Dr.VPChaudhary

Dr.VPChaudhary
and Dr. NishaVerma

Dr.VPChaudhary
and Dr. NishaVerma

Dr. Dushyant Mishra
and Dr. A SPanwar

Dr. Dushyant Mishra
and Dr. A SPanwar

Dr. Dushyant Mishra
and Dr. A SPanwar

Dr. Dushyant Mishra

Dr. Dushyant Mishra
and Dr.L K Meena

Dr. Dushyant Mishra

Fruit based farming at mainfarm
Fruit based farming at mainfarm

Fruit based farming at mainfarm

Long term effect of resource conser-
vation technologies in rice-wheat
system

Long term effect of resource conser-
vation technologies in rice-wheat
system

Long term effect of resource conser-
vation technologies in rice-wheat
system

Devel opment of package of machin-
eriesfor complete mechanization

of small land holders under different
farming systems situation
(ICAR-Extramurd project)

Devel opment of package of machin-
eriesfor complete mechanization of
small land holders under different
farming systems situation
(ICAR-Extramura project)

Print and €l ectronic mediainteraction
Print and el ectronic mediainteraction

Print and el ectronic mediainteraction

Print and electronic mediainteraction

Farmers- Scientist I nterface meetings

Technology for vegetative propagation of Dragon 12
fruit

Quality improvement in ValenciaOrange 10

Pruningtimeinlow chilling apple 18

Promoting and transferring technologiesfor rice 100
crop establishment (11 Nos.) under different field
conditionsviz., Direct seeded rice (DSR) inwet

& dry field under unpuddied & puddied field

condition

Demonstrating the technology for rice residue 150
management of wheat sowing by advance
machineries(i.e. happy turbo seeder, rotary tiller,

striptill drill, doubledisc planter etc.)

Promoting and transferring the resource conser- 100
vation technologies (RCTSs) for resilient agriculture
under changing climate scenario such as sowing
inno-till withfull residuefield.

Improved tools in sugarcane-wheat-paddy produc- 60
tion system viz. sugarcane de-topper, de- trasher,
canecutting knife (ICAR-11 SR devel oped), improved
sickles(CIAE/facon/VPKAS) make, brush cutter

have been ergonomically assessed on men and

women farmersfor itsefficiency and comfort over

the traditional tools and transferred to the clients

Technologiestransfer to farmersfields& popular- 70
ization of sugarcane cutter planter, brush cutter,

mist blower, weeder and intercultural by manually
operated rotary tiller among thefarmers

Low chilling applecultivationfor plains >2.0lakh
Dragon fruit cultivation >1.0lakh
Valenciaorangecultivation >2.0lakh
Apple ber for western plains >1.0lakh
Technology for vegetative multiplication 2

of Dragon fruit

Farmers- Scientist Interface meetings  Technology for pruning timein low chilling apple 50
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AWARDS/HONOURSAND RECOGNITIONS

Awardsand Honours

Dr. Lalit Krishan Meena received best Poster
Presentation Award (2") as co-author in
International Conference on Advances in
Agricultural and Biodiversity Conservation for
Sustainable Development (ABCD 2017) 27-28
October, 2017 held a BrahaspatiBhawan, C.C.S.
University, Meerut, Uttar Pradesh, India

Dr. Lait Krishan Meena, Dr. PC. Ghasal, Dr. Jairam
Choudhary and Mr. Kamlesh Kumar received
Third prizein 100x4 meter relay racein ICAR-
Zond Tournament (North Zone)-2017 during 30"
October - 02% November, 2017 at ICAR-IISR,
Lucknow as representing ICAR-IIFSR,
Modipuram.

Dr. Lalit Krishan Meena received Best Poster
Presentation Award- on“|dentification of suitable
sugarcane clonesfor higher caneand greentop
yieldfor westernplainzone’. Nationd Conference
on Intervention of climatic changein Sustainable
Development of Agriculture, Food and Nutrition
Security anditsAmédioration held onMarch, 24-
25, 2017 organized by Society for World
Environment, Food and Technology(SWEFT),
New Ddhi (Indig) at Swami Vivekanand Subharti
University, Meerut(U.P),India.

Dr. Amit Kumar received best poster presentation award
(1%) asco-author in the International conference
onAdvancesin Potass um Research for Efficient
Soil and Crop Management held during 28-29
August, 2017 at NASC Complex, New Delhi,
India

Dr. Amit Kumar received 1% prizein Hindi essay writing
competition organized for the scientistson 14/09/
2017 at ICAR-1IFSR, Modipuram on the
occasion of Hindi Pakhwada during 14"-28"
September 2017

Dr. Amit Kumar received 3" prize in Hindi writing
competition organized on 23/09/2017 at ICAR-
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[IFSR, Modipuram on the occasion of Hindi
Pakhwada during 14"-28"September 2017

Dr. Sunil Kumar received certificate of appreciation

for imparting his outstanding and lasting
contribution asadvisory member ontheoccasion
of International Conference on Advances in
Agricultural and Biodiversity Conservation for
Sustainable Development (ABCD 2017) during
27-28 October, 2017 at Brahaspati Bhawan,
C.C.S. University, Meerut, Uttar Pradesh, India

Dr. Sunil Kumar Received 2"prize in poster

presentation on “ Computational Modeling and
Analysisof Varieta Effectson GrowthandYield
of Riceusing IFSS Ver. 1.1 Model in Western
Plain Zoneof Uttar Pradesh” inthelnternational
Conference on Advances in Agricultural and
Biodiversity Conservation for Sustainable
Development (ABCD 2017) 27-28 October,
2017 held in Brahaspati Bhawan, C.C.S.
University, Meerut, Uttar Pradesh, India

Dr. Sunil Kumar received Certificate of Appreciation

for participating in Poster Presentation on the
occasion of Hindi Pakhwara (14-28 September,
2017 heldinICAR-IIFSR, M odipuram, Meerut.

Dr Poonam Kashyap received Best Oral Presentation

Award in the theme Entitled NRM- Resource
Integration for livelihood and nutritional security
of farmersof Tehri Himaayasof Indiaduringthird
International conference on Bioresource and
StressManagement held during 8-11 Nov, 2017
at Jaipur, Rgjasthan.

Dr Poonam Kashyap received Best Oral Presentation

for a presentation on Agri-Entrepreneurship
development through Horticulture in the
International Conference on Advances in
Agricultural and Biodiversity Conservation for
Sustainable Development (ABCD-2017) During
27-28 October, 2017 at Brahaspati Bhawan,
C.C. S.University, Meerut, U.P.
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Dr Poonam Kashyap bagged second prize prize in
Hindi essay writing competition organizedfor the
scientists on 14/09/2017 at ICAR-IIFSR,
M odipuram on the occasion of Hindi Pakhwada
during 14"-28" September 2017

Dr NishaVermareceived best poster paper presentation
for theresearch paper entitled “af¥aH IR U9
D I P yonferdl # ARARI I IS BV
BT Ud I TR dfergar” by IFSR on
26-09-2017 during Hindi Pakhwada.

Dr. Khushya Singh received Outstanding Achievement
Award-2018 for recognition of research quality,
novelty and significance conferred in the
“International Conferenceon Food & Agriculture’
held during March 29-31, 2018 in Dhanbad,
India

Dr. Debashish Duttareceived 2nd Position for Poster
presentation in International Conference on
“ Advancesin Potassium Research for Efficient
Soil and Crop Management” organized by
International Plant Nutrition Institute (IPNI) at
New Delhi, Indiaduring August 28-29, 2017

Dr. ChandraBhanu received 3" Prizefor best Poster
presentation during the I nternational Conference
on*“ Advancesin Potass um Researchfor Efficient
Soil and Crop Management” organized by
International Plant Nutrition Institute (IPNI) at
New Delhi, Indiaduring August 28-29, 2017

Dr. ChandraBhanureceived I prizein Research poster
presentation during Hindi Pakhwaraorganized by
ICAR-IIFSR, Modipuram from 14-28
September, 2017

Dr. PC. Ghasal received best poster presentation as
co-author in National conferenceonintervention
of climate changein sustainable devel opment of
agriculture, food and nutrition security and its
amelioration held during 24-25" March, 2017 at
Shubharti University, Meerut (U.P), India

Dr. PC. Ghasal received best poster presentation as
co-author in International conference on
Advancesin Potassum Research for Efficient Soil
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and Crop Management held during 28-29 August,
2017 at NASC Complex, New Delhi, India.

Dr. P.C. Ghasal received 2™ Award of Poster
Presentation as co-author in International
Conference on Advances in Agricultural and
Biodiversity Conservation for Sustainable
Development (ABCD 2017) 27-28 October,
2017 held at Brahaspati Bhawan, C.C.S.
University, Meerut, Uttar Pradesh, India.

Dr. P.C. Ghasal received second prizein 200 meter
men race and Third prizein 100x4 meter relay
race at ICAR Inter-Institutional Sports
Tournament-2017 (North Zone) organized at
ICAR-11SR, Lucknow during 30" October to 2
November, 2017.

DrA K. Prusty received Young Scientist Award- 2017
from Agricultural technology Development
Society, Ghaziabad, Uttar Pradesh ontheoccasion
of International Conference on Advances in
agricultural biodiversity conservation for
sustainable development organized at CCS
University, Meerut during 27-28 October, 2017.

Dr.A. K. Prusty received 1% prizein Hindi dictation
writing competition organized for thescientistson
15/09/2017 at ICAR-IIFSR, Modipuram onthe
occasion of Hindi Pakhwada during 14"-28"
September 2017.

Dr. AK Prusty received 1% prizein Hindi extempore
competition organized for the scientistson 16/09/
2017 at ICAR-IIFSR, Modipuram on the
occasion of Hindi Pakhwada during 14"-28"
September 2017.

Dr. L.R. Meenareceived best poster Award 2016 from
Hi-Tech Horticulture Society in International
conferenceof globa agricultureand innovation
conference GAIC 2016, held during 27-29
November 2016 & Noidalnternationa University,
Greater Noida (U.P) India

Dr. L.R. Meenareceived reviewer Excellency Award
on 17 November 2016. Indian Journal of
Agricultural Research and Legumeresearch- An
Interna Journa, (ARCC, Karnd).
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Dr. L.R. Meenareceived Mgjor R.S. Yadav SRDA Organic Farming during 18-19 December, 2017

Award. 2016 on the occasion of International
Conferenceon Global Agriculture& Innovation
Conference (GAIC-2016) held during 27-29
November 2016 & Noidalnternationa University,
Greater Noida (U.P) India. Society for recent
development in agriculture, SVPUAT, Meerut
(UP).

Dr. L.R. Meenarece ved Ditinguished Scientist Award.

2016 ontheoccasion of Nationa Conferenceheld
during March 24-25, 2017 on “ I ntervention of
climatic changein Sugtainableof Agriculture, Food
and Nutrition Security and its Amelioration”.
Devel opment of Society of World Environment,
Food and Technology, New Delhi.

Dr. L.R. Meena received Excellency in Research

Scientist award. 2017 on the occasion of
International Conference on “ Advances in
Agricultural and Biodiversity conservation for
Sustainable Development (ABCD-2017)” during
27-28 October, 2017 at Brahaspati Bhawan,
C.C.S. University, Meerut, Uttar Pradesh, India.
TheAgriculturd Technology Devel opment Society
(ATDS).

Dr. L.R. Meenareceived outstanding achievement

award 2018 from Endling I nternational society
during 2™ International conferenceheld on Food
& Agriculture, 2018 from 29-31 March 2018,
Dhanbad, Jharkhand.

Dr. Amit Nath received |AHF Fellow Award-2015 by

given the Society Indian Association of Hill
Farming, ICAR Recsearch Comlex for NEH
Region, Umiam, Meghalaya, India for his
outstanding contribution in the field of Hill
Agricultureduring theNationd Seminar on Smart
Farming for Enhancing Input Use efficiency,
Income and Environmental Security held on 19-
21 September, 2017.

Dr. Amit Nath Acted asaRappoteursfor thetechnical

session, |1: “Review of Results- I” during 12th
Annual Group Meeting of Network Project on

heldat ICAR-11FSR, Modipuram, Meerut (Uttar
Pradesh).

Dr. DevendraKumar received Fellow Award-2016for

outstanding contributioninthefield of “ Genetics
and Plant Breeding” on the occasion of National
Conference held during March, 24-25, 2017 on
Intervention of climatic changein Sustainable
Devel opment of Agriculture, Food and Nutrition
Security and itsAmelioration. Organized by the
Society for World Environment, Food and
Technology (SWEFT), New Delhi (India)

Dr. DevendraK umar received Best Poster Award- on

“ldentification of suitable sugarcane clonesfor
higher caneand greentopyieldfor westernplain
zone”. National Conference on Intervention of
climatic changein Sustainable Devel opment of
Agriculture, Food and Nutrition Security andits
Amelioration held on March, 24-25, 2017
organized by Society for World Environment,
Food and Technology (SWEFT), New Delhi
(INDIA) at Swami Vivekananda Subharti
University, Meerut (U.P), India

Dr. DevendraKumar received Excellencein Research

Scientist Award - 2017 for his outstanding
contribution and recognitioninthefield of “ Plant
breeding and Genetics’ on the occasion of
International Conference on “Advances in
Agricultural and Biodiversity Conservation for
Sudtainable Development (ABCD -2017)” during
27-28 October, 2017 at Brahspati Bhawan, CCS
University Meerut, Uttar Pradesh (India).

Dr. Devendra Kumar received Outstanding

Achievement Award-2018 for recognition of
research quality, novelty and significance
conferred in the“ International Conference on
Food & Agriculture” held during March 29-31,
2018in Dhanbad, Tharkhan India

Dr. Dushyant Mishrareceived Received first prizein

Hindi writing competition (Scientific group) during
Hindi Pakhwaraheld on 14 September, 2017.
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Dr. Dushyant Mishrareceived second prizein Hindi
speech competition during Hindi Pakhwaraheld
on 14-28 September, 2017.

Dr. Dushyant Mishrareceived Received second prize
in Hindi writing competition during Hindi
Pakhwaraheld on 14-28 September, 2017.

Dr. Dushyant MishraReceived third prizein Hindi poster
presentation competition during Hindi Pakhwara
held on 14-28 September, 2017.

Recognitions

Dr. N Subash was invited as an expert in Working
Group Meeting of AICRPon Agrometeorol ogy
at Sher-e-Kashmir University of Agricultural
Sciencesand Technology, Chathaduring 27-29"
November, 2017.

Dr. N Subash wasinvited aslead speaker for atopic
“ Application of farming systemsmodeling for
assessment of climate change impacts and
adaptation” in International Seminar (CCAW
2017) on*“Globa Climate Change: Implications
for Agriculture and Water Sectors’ organized
jointly by Agricultural Universitiesin Maharashtra
andWALMI organized at Aurangabad during 14-
16" December, 2017.

Dr. N Subash delivered key note addresson “ Impact
of Climate Change on Agriculture over Indo-
GangeticPlains’ in Internationa Conferenceon
Climate Change and Adaptation: Empowering
Small Holdersand Ensuring Food Security under
ClimaAdapt organized by TNAU at Chennai
during 11-12"" May, 2017.

Dr. N. Subash attended Second Half yearly foreign
aided projectsreview meeting NRM Division,
ICAR, KAB-II,New Delhi on 31t January, 2018

Dr. N. Subash attended NICRA Technical Program
Review Meeting of NRM Institutes at ICAR-
NIASM Baramati on 8-9 February, 2018

Dr. N. Subash attended NICRA Technical Program
Review Meeting of Modeling Group at NASC
Complex, New Delhi on 13th February, 2018.
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Dr. N. Ravisankar Principal Scientist nominated as
Expert by Agricultura Educationdivisonof ICAR
for evaluating atraining on* Culturing techniques
for bio-fertilizersand bio-pesticides’ organized
during 7-27 November, 2017 under Centre of
Advanced Faculty Training (CAFT) in Organic
Farming by Department of Soil Sciences, Faculty
of Agriculture, AssamAgricultural University,
Jorhat (Assam) (council letter FNo. Ag.Edn./1/
38/2017/HRD/ dated 10 July 2017). Evaluated
thetraining on 23 November 2017.

Dr. N. Ravisankar Principal Scientist wasnominated
asMember of the committeefor devel oping PG
syllabus on Organic Farming constituted by
Agricultural Education Divisonof ICAR, New
Ddhi.

Dr. N. Ravisankar, Principal Scientist & National PI,
NPOF acted as Member of the committee
constituted by Government of India, Ministry of
Agriculture to examine the issues relating to
Biologica Products/Biofertilizers.

Dr. N. Ravisankar, Principal Scientist & National PI,
NPOF acted asMember of Sciencetrack paper
review committeein Organic World Congress-
2017 held during 9-11 November 2017 at Noida.

Dr. N. Ravisankar, Principal Scientist served asthe
External Examiner for M.Sc and Ph.D thesis
evauationto Tamil NaduAgricultura University,
Coimbatore, Tamil Nadu. During the year,
evauated 1 M.Scand 3 Ph.D thesisfor award of
degree.

Dr. N. Ravisankar, Principal Scientist served asthe
Externa Examiner for M.Scthesisevaluationto
ICAR-IndianAgricultural Research Indtitute, New
Delhi. Duringtheyear, evaluated 1 M.Scthesis
for award of degree.

Dr. Amit Nath acted asa Rappoteursfor thetechnica
session, |1 “Review of Results- I” during 12th
Annual Group Meeting of Network Project on
Organic Farming during 18-19 December, 2017
held at ICAR-I1FSR, Modipuram, Meerut (Uttar
Pradesh).
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Dr. Poonam Kashyap guided and acted as major
advisor for two Msc. Students of Horticulture
studentsof MJRPUniversity, Jaipur, Rgjasthan
viz., Shiv Shankar Sharmacompleted hisM Sc.
Dissertation on Effect of nutrient Management on
growth, yidddand quality of cauliflower (Brassica
oleracea L. Var. botrytis) and Jakir Husain
completed his M Sc. Dissertation on Effect of
phosphorus fertilization on growth, yield and
qudity of Table pea(PisumsativumL.).

Dr. Poonam Kashyap conducted Viva-Voice of two
M.Sc. students of MJRP University, Jaipur,
Rajasthan on 7-12-2017 at MRJP Univeristy,
Achrol Campus, Jaipur.

Dr. Poonam K ashyap conducted the programmefor
thevisit of Mr Sushil Kumar (IAS, Additional
Secretary and financial Advisor), New Delhi on
29th April 2017 at ICAR, I1FSR, Modipuram,
Meerut.

Dr. Poonam Kashyap acted asan external member of
selection committee for the selection of SRF at
ICAR-CIRC, Meerut on 15-9-2017.

Dr. Poonam Kashyap discharged duty in exhibiting
ICAR-IIFSR technologies in a Kisan Mela
organized by Sardar Valabhbhai Patel Universty
of Agricultureand technology from Oct 7-9, 2017.

Dr. Poonam K ashyap acted as Judgefor eval uation of
post-harvest products at Exhibition stalls of
Agriculturd fair organised by Sardar Valabh Bhai
Patel University of Agriculture and Technology
from 8 October, 2017.

Dr. Poonam Kashyap nominated as Chairperson,
Women'scompliance committeeof ICAR-IIFSR
for theyear 2017-18.

Dr. Poonam K ashyap discharged her dutiesasmember
Institute Staff Welfare Committeefor 2017-18.

Dr. Nisha Verma acted as Member, Screening
Committeefor screening the applicationsof RA/
SRFand Y P-I duringwalking interview held on
15, 16 and 17 February 2017.
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Dr. Nisha Verma acted as Member, Screening
Committeefor screening the applicationsof RA/
SRFYPIl andY P-I duringwakinginterview held
on 22" March 2018.

Dr. NishaVermaacted asrapporteur for the Technical
Session Il inAnnual Group Meeting of AICRP
on Integrated Farming Systemsheld at RARI,
Durgapura, Jaipur w.e.f. 03-05 November 2017.

Dr. PC Jat participated and coordinated theexhibition
of IIFSR technologiesinakisasmmelaat CPRI,
Regional station M odipuram, Meerut on Aloo
Divason 15" February, 2018.

Dr. PC Jat discharged duty in exhibiting ICAR-I11FSR
technologiesinaKrishi Unnati Melaorganized
by IARI New Delhi from 16-19 March, 2018.

Dr. PC Jat attended State Coordination Committee
meeting on Doubling Farmersincomeof Sikkim
state 01st May, 2017

Dr. P C Jat attended a review meeting for Varansi
project “ On-farm demonstration and refinement
of improved IFS technologies for livelihood
security”. On 30th Oct.,2017

Dr. PC Jat acted asreviewer of Legume Research for
year 2017-18, published by Agriculture Research
Communication CentreKarnal, Haryana.

Dr. PC Jat discharged the duties as In-charge Farm
(Main Campus) for year 2017-18 at ICAR-
[1FSR.

Dr. Debashish Duttaworked as Co-Magjor advisor of
TwoM.Sc (Hort.) student of MahatmaJdyoti Rao
Phoole University , Department of Horticulture,
MJIRPCoallegeof agricultureandresearch, Jaipur.
Rgasthan

Dr. ChandraBhanu represented as| CAR-member in
Scientific Advisory Committee (SAC) Meeting
of Krishi Vigyan Kendra, Baghra, Muzaffarnagar
held on 06.12.2017.

Dr. PC. Ghasal received membership certificate as
associate editor for contributiontothequaity and
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success of International Jounal of Agriculture
Science from Bioinfo Publication on 14 July,
2017.

Dr. Dushyant Mishrareceived recognition asan Expert
(Horticulture) for Uttar Pradesh stateby Ministry
of Agricultureand FarmersWelfare, New Delhi.

Dr. Dushyant Mishrareceived recognition asreviewer
inInternationa Journal of Agricultural Sciences.

Dr. Dushyant Mishrareceived recognition asexpert
(Horticulture) in sdection committeefor Assstant
Professors at CCS Haryana Agricultural
University, Hisar on 18-19" March 2018.

Dr. Dushyant Mishrareceived recognition as guest
speaker during training program on “Banana
cultivation in western UP” sponsored by
Department of Biotechnology, Government of
Indiaand SVPUAT, Modipuram on 20" March
2018.

Dr. Dushyant Mishraacted asamember injudging
committee for competitions of Agriculture
Education Day on 3rd December 2017 at ICAR
CPRI Regional Station, M odipuram.
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Dr. Dushyant Mishrareceived an appreciation | etter
for transfer of guava and apple production
technology from DD Kisan Channel, New Delhi
on 20" June 2017.

Dr. Dushyant Mishrareceived certificateof commitment
from Central Vigilance Commission, New Delhi
on 2 November 2017.

Dr. Dushyant Mishraacted asexterna examiner of Ph
D student at department of Horticulture,
CCSHAU, Hisar on 11/10/2017.

Dr. Dushyant Mishraacted asexterna examiner of Ph
D student at department of Vegetable science,
CCSHAU, Hisar on 6" February 2018.

Dr. Dushyant Mishra evaluated thesis of M.Sc
Horticulture student of ASPEE College of
Horticultureand Forestry, NAU, Navsari 5thMay
2017.

Dr. S.P. Singh, ACTO, received outstanding
achievement award.2018. Endling International
society during 2™ International conferenceheld
on Food & Agriculture, 2018 from 29-31 March
2018, Dhanbad, Jharkhand.
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LECTURESDELIVERED

Dr. Poonam Kashyap

Dr. Poonam Kashyap

Dr. Poonam Kashyap

Dr. Poonam Kashyap

Dr. NishaVerma

Dr. NishaVerma

Dr. NishaVerma

Dr. NishaVerma

Dr. Suresh Malik

Dr. Peyush Punia

Management and recycling of
Kitchen waste

Nutritive value of mustard and its
byproducts management

Vegetable modulesfor horticulture
based farming systemsin different
agro-climatic regions

Integration of horticultural crops
for food and livelihood security

Off farm activities/interventionsin

different farming systemsfor income
enhancement in different agro-climatic

regions of Uttar Pradesh

Off farm entrepreneurship activities
for landless, small and marginal
farmers

Role of womenin organic farming

Gender friendly small toolsand
implementsfor enhancing
working efficiency

Breeding, feeding and health
care management in poultry”

Ornamental fish production

Farm Management

Swacchata Pakhwadafrom
16-31 May, 2017

Training Programmeon
Improved Techniques of
Raising oilseedsin farming
Systems Farm Management
Dissemination and up-scaling
of ICAR-I1FSR technologies
through KVK Scientists

Training programmeon
development of varieties and
technology for specialty
melon production under green
house organized by ICAR-
IARI and ICAR-IIFSR
Dissemination and up-scaling
of ICAR-11FSR technologies
through KVK

Model Training Course on
Agri-Entrepreneurship
Development through
Farming systems

| CAR Sponsored summer
school on “Modern concepts

Name Titleof lecture Nameof training Venue Dateof
lecture
Dr. Poonam Kashyap Recent trends in propagation of Capacity Building and Skill ICAR-IIFSR 10 March,
fruits and vegetable crops Upgradation Programme on 2018

Jaitpur, Budhana 31 May,

and Practices of Organic Farming

for safe, secured and
sustainable food production

| CAR sponsored summer
school on Machinery for
conservation for mitigation
and adaptation of climate
change

Refresher course on “Farm
M anagement"

Model Training Course on
Agri-Entrepreneurship
Development through
Farming systems

block, district 2017
muzzafarnagar, U.P.
ICAR-IIFSR 22 March,
2017
ICAR-IIFSR 1Feb.,
2018
ICAR-IIFSR 5Dec.,
2017
ICAR-IIFSR 30Jan.,
2018
ICAR-IIFSR 23Aug.,
2017
ICAR-IIFSR 25 duly,
2017
ICAR-IIFSR 19 Sept.,
2017
ICAR-IIFSR 22 Sept.,
2017
ICAR-IIFSR 21Aug.,
2017
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Name Titleof lecture Nameof training Venue Dateof

lecture

Dr. Peyush Punia Organicfishfarming | CAR Sponsored summer ICAR-IIFSR 27 duly ,

school on “Modern concepts 2017
and Practices of Organic
Farming for safe, secured and
sustainable food production
Dr. Peyush Punia Fish Pond Mangement Refresher course on “Farm ICAR-IIFSR 25 Sept.,
Management" 2017
Dr. Peyush Punia Fish culture and pond mangement  Dissemination and up-scaling ICAR-IIFSR 1Feb.,
of ICAR-1IFSR technologies 2018
through KVK Scientists

Dr. Peyush Punia Fish Pond Mangement ICAR sponsored summer school  ICAR-ITIFSR 19 Sept.,

on Machinery for conservation 2017
for mitigation and adaptation
of climate change

Dr. Amit Nath Post harvest management, National Seminar on Smart ICARResearch 20 Sept.,
processing and value addition in Farming for Enhancing Input ~ Complexfor 2017
agricultural produces for Useefficiency, Income and NEH Region,
enhancement of farmersincome Environmental Security Umiam,

Meghalaya.

Dr. Amit Nath Farmersfriendly post harvest All IndiaSeminar on High The Institution 10& 11
management and val ue addition Tech Cultivation of Vegetable of Engineers March, 2018
technologiesfor horticultural & Flowers, (Indid@),
crops (Vegetable & Flowers) for Uttarakhand
doubling farmersincome State Centre,

Dehradun

Dr. Prakash Ghasal Effect of carbon sequestrationon  Carbon sequestration and ICAR-IIFSR, 02Aug.,

climate change and farming systems green house gas (GHG) Modipuram 2016
measurement in | ntegrated
Farming System Models

Dr. Prakash Ghasal Basics of layout and conducting Capacity building and Skill ICAR-IIFSR 27" Oct.,

agricultural field experiments Upgradation Programmefor 2017.
Technical Staffson Farm
Management

Dr.L.K.Meena Physiological parametersfor 21 daystraining on “Modern  C.CS. 161 July,
measuring performance of crops concepts and practices of University, 2017
under organic production system organic farming for safe, Meerut, Uttar

secured and sustainable Pradesh, India
food production”

Dr.L K Meena Nutrient deficiency symptomsin Capacity Building and Skill ICAR-IIFSR, 250ct.,
crop plant and their management Upgradation Programme for M odipuram 2017

Technical Staffson“Farm Meerut (U.P)
Management

Dr. N. Ravisankar Organic and towards organic Recent innovationsin ICAR-Indian 15 June,
farming approaches for safe and management of organic Agricultural 2017
secured food production production systems, FAO Research

sponsored for officials of Institute,
Mauritious Port Blair
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Name Titleof lecture Nameof training Venue Dateof
lecture
Dr. N. Ravisankar Organic and towards organic ICAR Summer School on ICAR-Indian 14 duly,
agriculturein Indiafor safeand Modern Concepts and Practices  Institute of 2017
secured food of Organic Farming for safe, Farming Systems
secured and sustainable food Research,
production Modipuram
Dr. M. Shamim Tools and techniques for Identifi- I CAR sponsored Summer ICAR-IIFSR, 25 duly,
cation of climateresilient production School on “Modern Concepts Modipuram 2017
system and Practices of Organic
Farming for safe, secured and
sustainable food production”
Dr. N. Ravisankar Organic agriculture: Certification ICAR Summer School on ICAR-Indian 31 duly,
methods and issues Modern Concepts and Practices  Institute of 2017
of Organic Farming for safe, Farming Systems
secured and sustainable Research,
food production Modipuram
Dr. N. Ravisankar Niche areas and crops: Parameters  |CAR Summer School on ICAR-Indian 31 duly,
and methodology Modern Concepts and Practices  Institute of 2017
of Organic Farming for safe, Farming Systems
secured and sustainable food Research,
production Modipuram
Dr. N. Ravisankar Organic Farming: Farmersand ICAR Summer School on ICAR-Indian 01Aug.,
consumer version Modern Concepts and Practices  Institute of 2017
of Organic Farming for safe, Farming Systems
secured and sustainable Research,
food production Modipuram
Dr. M. Shamim | dentification of climateresilient | CAR sponsored Summer ICAR-IIFSR, 02Aug.,
production systems School on “Modern Concepts M odipuram 2017
and Practices of Organic
Farming for safe, secured
and sustainable food production”
Dr.A K. Prusty Theory and practices of fish Model training course on ICAR-IIFSR, 25Aug.,
farming Agri- entrepreneurshipdevelop-  Modipuram 2017
ment through farming systems
Dr.A K. Prusty Resource optimization through Refresher course on Farm ICAR-IIFSR, 9Mar.,
multi-objectivelinear programming Management Modipuram 2018
inIFSmodels
Dr.A K. Prusty Aquaculture module and techno- Training programmeon ICAR-IIFSR, 30Jan.,
logies and suitable for different diversification & upscaling Modipuram 2018
agro-climatic regions of Uttar of 11FSR technologies through
Pradesh KVK
Dr. M. Shamim Tools and Techniques for Identifi- ~ ICAR Summer School on ICAR-IIFSR, 7 Sept.,
cation of Climate Resilient Machinery for conservation ~ Modipuram 2017
Production System agriculture for mitigation and
adaptation of climate change
Dr. M. Shamim Crop Growth Simulation Modeling:  ICAR Summer Scholl on ICAR-IIFSR, 08 Sept.,
A Powerful Decision Support Machinery for conservation ~ Modipuram 2017
Systemsin Changing Climate agriculture for mitigation and
Scenario adaptation of climate change
Dr. N. Ravisankar Non-chemical farming: Approaches, Trainingfor officialsfromthe  Centrefor 13 Sept.,
methods and practices for crop Minigry of Agriculture, Irrigation  Science and 2017
production & Livestock, Government of ~ Environment,
Afghanistan New Delhi
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Name Titleof lecture Nameof training Venue Dateof
lecture
Dr. N. Ravisankar Machinery for conservation ICAR summer school on ICAR-IIFSR, 15 Sept.,
agriculture for mitigation and Machinery for conservation ~ Modipuram 2017

Dr. N. Ravisankar

Dr. N. Ravisankar

Dr. M. Shamim

Dr. N. Ravisankar

Dr. M. Shamim

Dr. N. Ravisankar

Dr. N. Ravisankar

Dr. N. Subash

Dr. N. Subash

Dr. N. Subash

adaptation of climate change

Organic Farming Production
issues and Strategies

Organic and integrated farming
system for enhancing water
productivity

Weather based planning of agricul-
tural operations and contingency
plansfor different regions of Uttar

Pradesh

How to conduct on-farm research

infarming systems?

Climate Change: An Indian
Perspective

Basic agricultural enterprise selection
principlesfor development of multi-

enterprisefarm

Role of oilseedsin farming systems

& cropping systems involving
oilseeds and its sustainability

Climate Smart Farm Management

Contingency Plans for oilseeds

cultivation with special reference

to Mustard

Integrated assessment of climate

change impact on agricultural
productivity - A multi climate-

crop-economic modeling approach.

Demonstration of measurement

techniquesof GHG inrice-wheet sysem

agriculture for mitigation and
adaptation of climate change

ICAR winter school on
Developmentsin organic
farmingintropical Islands

Improving Water Productivity
in Rainfed Agriculture

Dissemination and up-scaling
of ICAR- IIFSR Technologies
through KVK Scientists

Dissemination and up-scaling
of ICAR- IIFSR Technologies
through KVK Scientists

Environment Awareness
Campaign

Refresher course on Farm
Management

Agro-meteorological
applications and Post-

harvest management in
oilseeds production

Capacity building and

skill upgradation

programme

Farm Management

Training

Training Programmeon Improved
Techniques of Raising ail
seedsin farming Systems Farm
Management

|CAR summer school on
Machinery for conservation
agriculture for mitigation and
adaptation of climate change

(Through Skype) 23Nov.,

ICAR-Central 2017
Island Agricul-

tural Research

Institute, Port Blair
ICAR-Indian 21 Dec,,
Institute of 2017
Water

Management

ICAR-IIFSR, 30Jan.,
M odipuram 2018
ICAR-IIFSR, 01 Feb.,
M odipuram 2018
Ginni Devi 09 Feb.,
Modi Girls 2018
PG Callege

M odinagar

ICAR-Indian 9March,
Institute of 2018
Farming Systems

Research,

Modipuram

ICAR-IIFSR, 16 March,
Modipuram 2018
ICAR-IIFSR, 9March,
Modipuram 2018
Meerut (U.P)

ICAR-IIFSR, 17 March,
Modipuram 2018
Meerut (U.P)

ICAR-IIFSR, 25 Sept.,
Modipuram 2017
Meerut (U.P)
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Name Titleof lecture Nameof training Venue Dateof
lecture
Dr. N. Subash Climate smart farm management Capacity building and Skill ICAR-IIFSR, 27 Oct.,
Upgradation Programmefor Modipuram 2017
Technical Staffson Farm Meerut (U.P)
Management
Dr. N. Subash Organic production systemsin ICAR Summer School on ICAR-IIFSR, 27 duly,
different agro climatic regions Modern Concepts and Modipuram 2017
Practicesof Organic Farming  Meerut (U.P)
for safe, secured and sustain-
able food production
Dr. Sunil Kumar Use of ICTsfor entrepreneurship Agri-Entrepreneurshipdevelop- ICAR-IIFSR, 29 March,
ment through farming systems Modipuram 2017
approach” Meerut (U.P)
Dr. Sunil Kumar Scope and importance of ICTsin Capacity building and skill ICAR-IIFSR, 9March,
aresearch farm upgradation programme Modipuram 2018
Farm Management Training Meerut (U.P)
Dr. D. Dutta Soil testing procedures and calcul- ~ Capacity Building and Skill ICAR-IIFSR, 6-10 March,
ation of fertilization doses Up-gradation Programmeon  Modipuram 2018
" Farm Management”
Dr. D. Dutta GHG measurement techniques ICAR Summer School on ICAR-Indian 15 Sept.,
under rice-wheat system “Machinery for conservation Institute of 2017
agriculturefor mitigationand ~ Farming Systems
adaptation of climate change” Research,
Modipuram
Dr. D. Dutta Carbon sequestration and GHG ICAR Summer School on ICAR-Indian 24 duly,
emission under organic production  Modern Conceptsand Practices  Institute of 2017
system of Organic Farming for safe, Farming Systems
secured and sustainable Research,
food production Modipuram
Dr. D. Dutta M easurement and estimation of ICAR Summer School on ICAR-Indian 31 July,
organic carbon fractions and Modern Concepts and Practices  Institute of 2017
carbon pools of Organic Farming for safe, Farming Systems
secured and sustainable Research,
food production Modipuram
Dr. D. Dutta Estimation procedure of carbon ICAR Summer School on ICAR-Indian 01Aug.,
sequestration under organic Modern Concepts and Practices  Institute of 2017
production systems of Organic Farming for safe, Farming Systems
secured and sustainable Research,
food production Modipuram
Dr. D. Dutta Long-term influence of different International Conferenceon  ICAR-NASC 28-29Aug.,
production systems on potassium  Advancesin Potassum Research  New Delhi 2017
buffering capacity of Typic for Efficient Soil and Crop
Ustochrepts soils M anagement
Dr. Dushyant Mishra Introduction of non-traditional Capacity building and skill ICARAHIFSR, 20 Sept.,
fruit crops upgradation programme Modipuram 2017
Farm Management Training
Dr. Dushyant Mishra Orchard management ICARHIFSR, 280ct.,
Modipuram 2017
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Name Titleof lecture Nameof training Venue Dateof
lecture
Dr. Dushyant Mishra Agri- Entrepreneurship Devel op- Agri-Entrepreneurshipdevelop- ICAR-IFSR, 29Aug.,
ment through Farming Systems ment through farming systems Modipuram 2017
Approach” delivered lecture on approach”
Non conventional fruit production
Dr. V.P. Chaudhary Conservation agriculture: Concepts, Summer school on “Machinery ICAR-IFSR, 5 Sept.,
Practices and Prospectsfor mitiga-  for conservation agriculture ~ Modipuram 2017
tion of climate change for mitigation and adaptation
Small farm mechanization for of climate change” held on 7 Sept.,
conserving farm resources Sept. 5t025, 2017 at ICAR- 2017
Visit of second generation I1FSR, Modipuram 7 Sept.,
machinery 2017
Demonstration of small tools and 22 Sept.,
implements 2017
Dr. V.P. Chaudhary Conservation agricultureand climate Winter school on “ Climate ICAR-IFSR, 17Nov.,
change smart agricultural machinery ~ Modipuram 2017
Climate Smart Integrated Farming for conservation agriculture’ 18Nov.,
Systems- Role of Water, Nutrients  held on Nov, 6-26, 2017 at 2017
and Energy ICAR-CIAE, Bhopa
Dr. V.P. Chaudhary Farm mechanization technologies ~ Training on Dissemination ICARHIFSR, 01 Feb.,
for different agro- climate zones and up-scaling of ICAR- Modipuram 2018
of Uttar Pradesh I1FSR Technologies Through
KVK Scientists held on Jan.
30toFeb. 01, 2018 at ICAR-
I1FSR, Modipuram
Dr. V.P. Chaudhary Farm Implements and gender training on “Farm manage- ICAR-IFSR, 9March,
sensitive farm tools ment” held on March 6-10, Modipuram 2018
2018at ICAR-IIFSR,
Modipuram
OTHER PROGRAMMESORGANIZED
Name/ of Titleof Training Venue Duration No. of Nameof
events anddate participants  Organizer
Demonstration  Demonstration of mango thrips ~ Raj Garden, 11/04/2017 ) ICAR-IIFSRin
management Sardhana, Meerut association with
Dow Agro Sciences
Demonstration  Canopy management forimproving Budhana 05/12/2017 ) ICAR-IIFSR
fruit quality in mango Muzaffarnagar
Demonstration  Canopy management forimproving Kharad, 05/12/2017 15 ICAR-IIFSR
fruit quality in mango Muzaffarnagar
Scientist Farmer  Training to mango growersfor Sardhana 239-24 January 0 ICAR-IIFSRand
interface management of thrips insect 2018 ICAR-NCIPM
New Delhi.
Scientist Farmer  Loss assessment of mango growers Farmersfields 22-05-2017 50 ICAR-IIFSR
interface due to heavy storms of Meerut -
Muzaffarnagar
Scientist Farmer  Improving productivity of crops  Jhidio, Naval 25-01/2018 40 ICAR-IIFSR
interface Surajpur, Govind-
pur, Kithor
Scientist Farmer  Management of mango crop Suragjpur, Govind-  12/03/2018 o) ICAR-IIFSR
interface pur, Kithor
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OTHER PROGRAMMESORGANIZED FOR FARMERS

1

10.

Dr Poonam Kashyap conducted field visit of 17
scientistsassociated with soil testing lab of ICAR
Institutes, State Dept of Agricultureand fertilizer
industry at ICAR-I1FSR on 22 Dec 2017.

Dr Poonam Kashyap conducted visitsof visitors
from SAUs, Schoals, College students, Forest and
other state Dept. officersand apprised thevisitors
about horticulture based farming systemsat Swaya
Farmof Ingtitute.

Dr NishaVermaand Dr PC Jat organized Annual
Day of ICAR-IIFSR, Modipuram (Member,
Sports/Awards/Felicitaion committee) on 27 -11-
2017.

Dr NishaVermaand Dr Amit Nath organized stall
onannual day by SHG at IIFSR on 27 -11-2017.

Dr NishaVermaand Dr PC Jat organized Krishak
Vaigyanik Paricharchaat ICAR-1IFSR on 17-03-
2017.

Dr Khsuhya Singh conducted field visit of agroup
of 52 farmersfrom six blocks Purkazi, Budhana,
Baghraand Sadanintheleadership of ShriAshwani
Kumar (Assstant Manager) and ShriNeerg Kumar
(BDM) of ICAR-II1FSR, Modipuram Meerut on
6-6-2017.

Dr PC Jat and Dr Khushyd Singh conducted field
vigtagroup of savenmember of agricultura officer
/ employeesof Agriculture Department (ATMA)
Digtrict Shivpuri of MadhyaPradesh visited farm
field under the leadership of ShNaresh Kumar
Meena(ADA) Shivpuri (M.P) on 12-3-2018.

Dr P C Jat, Dr Khushyal Singh and Dr Poonam
Kashyap conducted field visit participantsof 14th
Advanced Levd traninginsoil tesing, Plantandyss
and water quality assessment visited theingtitute
on22.12.2017

Dr PC Jat and Dr Khushya Singh conducted field
vigt group of seven member of agriculturd officer/
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11.

12.

13.

14.

15.

16.

17.

employeesof Agriculture Department (ATMA)
District Shivpuri of MadhyaPradesh visited farm
field under the leadership of ShNaresh Kumar
Meena(ADA) Shivepuri (M.P) on 12-3-2018.

Dr P C Jat and Khushyal Singh conducted field
visit agroup of 15 farmers of Jhabuadistrict of
MadhyaPradesh (ATMA) visited farm field under
theleadership of Sh Degpak Patidar on 17-3-2018.

Dr Sunil Kumar, vide office order by F.N0.3-24/
Estt (RA/SRF/YP-1) 2018 dated 12.02.2018,
acted as member of the computer test for the
selection of RA/SRF/ and Y P-1 to beheld on 15,
16 and 17" February 2018 at | IFSR, Modipuram,
Meerut.

Dr Prem Singh and Dr Sunil Kumar, vide office
order dated 15.02.2018, acted as member for
organizing of the* Utpadakta Saptah” held on 12-
18, Feb. 2018 organized by ICAR-
[1FSR, Modipuram, Meerut.

Dr. Dushyant Mishraand Dr Sunil Kumar, vide
office order F.NO.PS/2017/758 dated
29.05.2017, acted as member for organizing of
the*World Environment Day” held on’5 June, 2018
organized by ICAR- 1IFSR, Modipuram, Meeruit.

Dr. Dushyant Mishraand Dr Sunil Kumar, vide
office order FNO.PS/2017/1009 dated
14.06.2017, acted asmembersfor organizing of
theVan Mahostsav, (1% July to & 7" July, 2017)
at [1FSR, Modipuram, Meerut.

Dr Sunil Kumar, vide office order ENO. I FSR-
P/ITTR/HRD/2016 dated 23.12.2017 was
Associated with Dr Suresh Mailk, Nodal officer,
HRD Unit at IIFSR, Modipuram, Meerut.

Dr Sunil Kumar, videofficeorder FNO.2-1/W& E/
Voll-11/2017-2018/1917 dated 10.08. 2017, acted
asmember of the Determination of cost of services
provided by Ministry/ Department at I1IFSR,
Modipuram, Meerut.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

Dr Sunil Kumar, vide office order FNO.2-19/Estt/
1990360-390 dated 03.05.2017, acted as
member of theSoil Lab & PlantAnalysislabAgro-
met & AKMU inspection of at [1FSR, Modipuram,
Meerut.

Dr Sunil Kumar, vide office order by F.N0.3-24/
Estt(RA/SRF/Y P-1) 2018/ 528 dated 20.03.2018,
acted asmember for conducting computer test for
the selection of RA/SRF/YP-11 and Y P-1 to be
held on 22 March 2018 at || FSR, Modipuram,
Meerut.

Dr Sunil Kumar under office order by FN0.3-24/
RA/SRF/2017 dated 05.08.2017. A member of
the Paper Scrutiny Committeeto be held on 22
March 2018 at I1FSR, Modipuram, Meerut.

Dr. L. K. Meena, Dr. Amit Nathand Naval Singh
exhibited ICAR-I1FSR inaKissanmela, organized
on 13-19" April, 2017 at Matihari (Bihar).

Dr V.P. Chaudhary Invited key speaker topic on
“Conservation of agriculture for natural
resource management.” in the “International
Seminar on land and water issuesin South East
Asa Status, challengesand opportunities’ during
held on 18-20 January, 2018 organized by
NERIWALM at Tegjpur (Assam).

Dr V.P. Chaudhary Invited key speaker aslead
paper topic on “Mechanization options in
protected cultivation of vegetablesand flowers’
in“All IndiaSeminar on High Tech Cultivation of
Vegetable & Flowers’ during 10"& 11" March,
2018 organized by Ingtitutionsof Engineers(India)
at Dehradun (Uttrakhand).

Dr. V.P. Chaudhary discharged hisdutiesasNodal
officer of MGMG for 2017-18.

Dr. V.P. Chaudhary discharged his duties the
Member of the* Farm management committee’ for
2017-18.

Dr V.P. Chaudhary discharged hisdutiesasl/c of
the' Ingtitute Farm machinery at Farm’ for 2017-
18.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Dr V.P. Chaudhary discharged his duties
Chairman, Food and Refreshment Committee
fororganizing* Annud day of Inditute’ functionheld
on Nov. 23, 2018.

Dr. V.P. Chaudhary discharged his duties as
Chairman of Hall Management Committee for
organizingthe' Farmers- Scientist Interface’ held
March 17, 2018 at ICAR-IIFSR, Modipuram.

Dr. Dushyant Mishra Received appreciation
certificatefrom Director, ICAR-CISH, Lucknow
for efforts of area expansion under guava cv.
Shwetain western UP.

Dr. Dushyant MishraRecognitionasChairmanin
World Environment Day cel ebrations.

Dr. Dushyant Mishra Recognition as Member
Secretary during Van Mahotsav week programs.

Dr. Dushyant MishraRecognition asReviewer in
International Journa of Agricultural Sciences.

Dr. Dushyant Mishra Received Certificate of
commitment from Centra Vigilance Commission,
New Delhi on 2" November 2017.

Dr. Dushyant MishraParticipatedinal theactivities
of ‘Swachhta Hi Seva” (15 September to 2™
October 2017) program.

Dr. Dushyant Mishra Acted as Chairman of
Technicad Committeeduring Interface Meeting on
I ntegrated Devel opment of Horticultureinwestern
UPand Uttarakhand.

Dr Dushyant MishraActed as Chairmanin Cultura
Program Committeeduring I nditutefoundation day
celebration held on 27" November 2017.

Dr. Dushyant Mishra Participated in panel
discussion asexpert (horticulture) organized during
National Productivity week on 16" February 2018.

Dr. Dushyant Mishra Surveyed the zero budget
organicfarm of Gurukul, Kurukshetrafor sudying
their system, recycling of resources, management
of crops, animalsetc. Submitted detailed report to
Director for onwardstransmission. September 5-
8, 2017.
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39. Dr. Dushyant MishraActed as Co Chairmanin 44, Dr. Dushyant MishraOn 27" May 2017, students

I ngtitute Staff welfare committee during theyear of DMI along with teachersand principal visited

40. Dr. Dushyant MishraActed as Co Chairman in block of nontraditional and high valuefruit crops.
Ingtitute Farm Produce pricefixation committee 45. Dr. Dushyant Mishra Member in organizing
duringtheyear. committeefor Independenceday celebrations.

41. Dr. Dushyant MishraAdvisory servicesto more 46. Dr. Prem Singh and Dr. Lalit Krishan Meena
than 1000 farmers on different aspects of fruit Monitoring visit to AICRP-IFS and NPOF
production. L udhianacenter dated 9-10" August, 2017.

42. Dr. Dushyant MishraFacilitated booking of planting 47. Dr. Lalit Krishan Meena-Member of Library
materia sfor farmersof western UP. physica verification committee.

43. Dr. Dushyant MishraVisit of Additional Secretary.
Finance advisor of ICAR to research block of non-
raditional fruits, Inaguration on 29" April 2017.
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vrjk'vh; skx fnoll dk vk;ktu

e # e 21 /06 /2017 BT IARIERT
AN g AT 17 | BRI DT YHRE HLRIH
% IR feerd <1 v, L Rig A far | s=.
o AT giierel & faqe TR, 1. 9, &
M Td T GeHIRRl B WRTA BRd gU
JIARTEERT AT faad & #8 & IR § fawR
A SIFGRI & TJAT IRT BT (T <D Siia BT
3N ST g9 9 3@ FFRAR TNT H o @
3T T | ANT [ ST I & i = ART &
Hecd BT gUIF DR gU gl fb INT JATHT DI
URATHT I Siiedl 8 dfl TRR & fdbRl &l )
T & | S8 AT & A= w4l S ged
e, IA, M onfe & R # fawaR o
ISR & T A= gomamEl ot wRFa,
HUT HIfT, ATE YOI, JAH— AT, 9T,
UoIq I &7 UrReqor Y faan | anT ufdieres o,
fae ar 9 faf=T geq I am 9 &1 ol
BT T W FRET | HRIHH H AR & MRy

QkVk 76- wirjk"vh; ;kx fnol
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QkVk 77- wirjk"vh; ;kx fnol
Ud HHARAT 7 de—dedx, URIR Afed AN

forar | aris &1 Hareq <1 W RiE, me
aente o1 fpar| S garr & 27 Riaer
2014 Pl 9RA & VEFHA ST TRs Aol o
WY I A H, 193 FEW <2 b GlaEr
@1 SRR ¥ RIS ART faaw &1 =yor &)
off fSFaT Aqul faeg o, 21 A &I R
AR fegd & BU § # Bg 11 [SHaR 2014 BT
AY I GIRT A 7l | drispd & ofd H
ART e ST I T I wd s faAe
HaR ST Pl FRAT DI AR F FHId 9
RIRIN

ckxokuh d lefdr fodkl gr BgHkixrk
cBd dk vk;ktu ¥fnukd 11@7@2017)

HIHIATI—HRATI BT YITell ST Hee,
HAICIYRA, *RS H f&A® 11,/7 /2017 DI UieaHl
IR U U4 STRRIUS § IRTIHT & FHfdhd
I & U W 43 BT ARSI b
T fSTH & @ RN HuBI g IrTar, vy
farererst asmfeel, 5T WRBRT & IRTAT faHTT

& JMAHINAN, IS T QI—5Ye Hul-rl,
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QkVk 78- fdlku oKkfud NgHkfxrk cBd

Frafae feaml, $fY Sua J81 & igfaal,
fRTT T, IR TRBRI R, Afelm By,
IEIGd dbi, 7 &5 @ fiic d golagie
NS & TF—A HareerarRl Afkd
322 AN o AT forT| SRIGH @ Jrederdn
fohaT™ AT A1, TR fedhd gRT & =AY | . T3
UITE gl AIHTHN vd U faeafdere,
RS, 9 SI. TH. Ao AT TP, D ST
NI A, RIS BRIHH H J& 3T
| WU $ [eve € aree Rig TaR 7
|1 SIfAfeRI T W dRad gy uRadl SR
Y9 T STRIGUS H ETAT @l 3TIR FHTTRAT
P IR H IEGHRI < | SeiF 30 ARA H
TR ERT & H qETaI & SATEHAT G
SUALT HRATg ST Yol Th-1d] T8Il & aR |
R | STH6RT <7 | 8- 9arT fh 9 &
# e T wfeordl & fafa @ sl ARt §
fSTIPT ™ IS B So171 PUDI DI ISM-Teh],
g fafdel & dred 9oTdR, S ddid]
BT YA &I Fellg < | Fewd #erey 7 faami
T AT PG B ARG WFIGRT W &Y
S fhar Ton T IRTaE | MUl IRTaT
FefRrd THRIRN BT Yh—TUdh HRd b
@ SRIF S @ A8 <F arfe fava faemysit
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® I ¥ S AR BT FHEE T off
b TAT Ueh AT STHhTolT ATSTT BT BHUNE]
IS ST 9P |

PRIHH & e Al NI fehd it 7 $Y T
NI DI U 3BT G AT aAT b=
DI AT H PV AT 9 qafeRer gur A
IRTAT & Heed DT 91T | S78i HiY G IR
H U & AGSUANT SR DI g <1 QT 1al
H 1 a9 B SAETRT SN Bl Rfiud
P DI A Fhdl SIdls oI ST I &
AR Bl BT T T |

ST T GG F deiet 4 B & R
TR SATRR S9! IRTAT T HiY FafEd T
& AR 9 FaEl & S & 98
fReiRoT g faqor @ agaRen @ TavIdHdT WA |
qhIDh! A DI eIl S TE. S o DI
TJoIT ST, 3ot (g YaR |5 & IuTeded 3z | ST,
39dd s 9 d=fe Wt fage 7 dedie! 9
BT HATAT [T | Thied! A BT MRS DR
BU e Sl T S W A H O3H B
AT H DI Ud TRRI I BF dTel Jdsd dl
SR 1| I8 STAarg IR & BRI
B &Fl H 3 DI Bd H gRaT (fIre8) & F8d
UPbIT 9 IHD FHARM B Iooold (bl | 7B
&3 W M & US Bl 3fed GG Td Iocl gl
M & g UDIT I YaeH, Bl & +ard
AR IOTE UM 7 Sl SR & 9w g
AR TRNDI T ITH UG B dlell AR b
IR ¥ IR & F7T | 7edeT Hered | dNTd|
H UH—Ud B 30 U I8 g ulRaal #
9T O @I AU DI | FF & QR GrTarl @
el gRT el Ued ORI Y U9 faviEi
ERI ST FHRA B qAEN BT Al TN
foar 27 | famT gRT SeTU T fafr=t ueAi @
TSl BT fegaR fdearvr fF=rad 2 | drieH
B FATd ST YA9 HeAY A b |
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rkfydk 951 1fjppk e mBk;: x;i ¢"u ,or mudk Bek/ku

fok'k 5 c'u@lel;k;: Lk>ko@ ; ktuk

@) QykRiknu L/

(@ Qly Hj{k

1.

3.

MM ¥ THIR Bold
D TR

3fTdel H Bl | o T
D AT

HF fafel T arg arel 99 a1
SIFGRT T UIY &Y SUST&rdT

JH 3T™E d T Bedl Bl
U TR & AT

EIE SIS IR ARSGICRIR)

A Gl Ales, TS
ey, IecT |ul, 3 &I
3i® J]Y IR G A

@THR), fored (IRaT), aeE,

sooll, T IHITGS! Mfe
FERATY
Sifdw srTa @ forg

fSedId B BRI 4.

IET H SIaARRI BT ST
TR
A H IHES 9 Bal B

hed &l TTRRI

1. ST USic™l & g1d IR SR
fe=r

2. Sferd 9T yeeE & vy
YT & JANT & G
1. TP B YOI | THR IRETET]

ISl & 1T 90T BT FATS
&1 Y

2. TP Yol & 949 & Ui O
TRITETAT IS & e R
SR e

1. URFHl IR U H BN yomel!
BT JeAidh fHar S &7 &

1. HIIMS.UAT. a9 iy
JUTTel R HIGIYRA & AT
SIMERS I GRS RCIIRCRE
DI S <1 T

2. Pad YHIFOIT TR & 9 HIf
Urel bl SRgRNY B Ui WNIa al
NEIERRIE]

1. ¥, ™G, oAl JAidell J 37Ty,
gAMS B DI 9gaR &
IITAR ARSI H_e A0 &
v & samn T

1. 3 & foy garigpd Aol
ydge favy % gema f W

2. PIeARM &1 fFsda g9
Rae & Usel T Bel o B
3N WR &l R W WIR fa=r
T

3. Slfdd INTErT § 9ld ®the d
DICARRT & T

4. TGS & foly AR Y& IuAT
R MY DI AATIDBAT DI HEGH
fepar T

166




ICAR-Indian Institute of Farming Systems Research

ANNUAL REPORT

2017-18 ]
fok'k ; c'u@lel;k;: Lk>ko@ ; ktuk
(1) dVkb@ rMkb: A faP Bal & IR Bl 1. fHami 9 Scxve @ Arg| 9
mijkr ic/ku EEEESI A IR ¥ SR U IgS
o foi.ku 9. i I o & Ided g PagS e 3 & SUIeH
TR SR f&ar T
2. D] YUETII Bl B oY
IR DI YA BT FATE
@) vi; T ¥ URET 9T IAT U4 Heli—ar 1. 9GoIl SR & HROT T 4
g T IR PIcl B TARR JHIRAT T DIt DI 37D TbIa
DI TGN G FHfbd A1y g
BININICR°CEERCIRVIE G |
TS

1. NS | T & 9T § A9 B IH
@ lE R & Yde & HUR aF H &

= JroRl 9 A & g9 AoERl &
oM QB b duldbl bl AR 9 gdrT |

YR oI @1 JMaegdhdl 9dT1s | v fdsri
3 1ML TH.UE, TRITS; Bl TS TR MM &
IS 3 SR USargon @ SR a1 & g
PR AT FRAF & ST YT A JShR Hal
IR AT R DI Fellg & | A1 & A1
M T Wall & dRTHl BT Udh FEhRI 8
(FPO) &I ol URiTd T fSTa¥ S[Shr Aa

I Bl & PRARN Ao H @9 g

IPRRTR & Tl Sa sty s g,
a3 1 faf= fharT a1 ORI & forg arrar
WR e dTel WRBRI A & R H g |
IR UG W &3 @ (HAE I 9 ST R
DY YUTTeAl HRATH §RT A fhd & IHTar
P UH H9 W o IR Y Fad fbar qom A
H 3AfA® 3 T IRTaTl U DI Fellg ol |
I I & dSDl gRT & 3 el g

ARSI Jdg_ @ @l B U9 of Fadl [l
@ 3D YAl T FHIRI DI <& Y L. ST
= U1 B 3y ARHIRAT Soh BRI BT NI
SidTs OTIH STeliT—3TarT fawdi & iR s
faorwsr wffafera & aife fhaml & iR w8

qETaM! & HWR fBY ST I BT B ARIEAT A
P | STRIGTS | 1. F el Rig 7 foami &
e Idfed IUE & el f[Aue 9 7y
fAgRer 9 89 W fidr ST ofR e |
PV g qAiaRel & gfa fEad Areisia gdee

TSR g ™ e Fe | S g9Tg | (A

Ubol fARRIT BN I Follg <1 | F1J o a1

P T H T Tl el g IN I Fal g
BT UG fhar dor g9d YduT &1 SiFhnT 9
ol

IERMGUS Yol & Fgad aerarl e
ST. XA AR 7 FEF T GEEBROT [J9TT gRT
UGRT & AN B Wl ATl HATel, JHedTa,
HIH JeUTe g AU IR ARHR gRT HTferd
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I STRRITS & Al § B Yol FRm,
RS gRT & H H¥dll 9 HY Yollell & HUR [y
ST I8 B B JHAT Al BT | B ToR FAER
79 & gfafted duesd i e afera= o
fpT=l & SRTATT 319 d AT Wl | 0
ISP Bl b IR H W HeH @G B
I BT | PRIGH & SR &3 & 25 WIfaeia
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fPam 9 UHE UFBRI DI WA gRT FHIT
W far a7 |
710 Lor=rk fnol dk vk;ktu

¥ 15 IR, 2017 &I I & 71 d I@ddr
feaq &1 gra™ 9 Mo fhar T foraH
I & 91 BT 7 gg—agax 9T forn |
BRIDHH DT YARM TR & [Fad S, 3fToTS

Rig YR gRT SIUST BT G TaLAT IS &

QkVk 79- Lor=rk fnol Nekjkg

HTeT BT | 3fU eE H e H8red o o¥
q &3 & Py fAHr H Py Jomrell A g
&1 T ARTeE g 9ISy B AR & aR H

AT | SeiF sl F <9 P W g qryoy

GRET b AT "HRBI GRET" GGG DR Pl
I 3reare fdbar den gg Al garn fb HiY o
B AM T D NG H WG fHAET dh A
gl ey ROl I Silge &R H GuR
faT ST A | PRISH & R BrATed Bl
& ford TRl FaHd §¥1 ale 9 g2l ®
ford 3y |ror fe ufarRTerail 1 rareT
fhar T fOrEH AR o de—dgd] 9T form |
BRIHH BT FHIA Fqwed Heled gR1 fafi=
GirRIER & UM &I qREpd. &R q
M & 99eq fhdr 137 |

okf'kd fnoll dk vk;ktu ifnukd 27-11-2017%

GRRI # fadT® 27—11—2017 1 a1 faasd
DT AT AT 77 | DRIGH DT YRS DR
BU G & feere € arraie g Jar = F+l
ARl U HHATRAT BT WRTa b iR U
Bl T F URW] TR TSI WR S G
®1 gl fead™ & forg a9 9 gd Jsnfei ud
HHATRAT BT Bl HE-Id bl TIRAT BT qAT S0
9 =] ggare 1 far| S Q¢ & fhaEi
D QT Td Iy GRef 9T A 9eM v 39
AT & ANTET HT Feedqol qardl | §H JqAR
R Rers wRIey o AR & A daTige
APl g HHATRAT T HRIGH H 9uN 8Y
JNfATRAT DT SFTRRAT 3MNGTHR T fHAT | BRIGH
H BN gorTell Here & SIIHIRAT 9 HHarRAl
Aled DaIY IATe] JTHY eI GRER A3 G
Dl MUY A HRIH & FAABINAT G
HHATRAT = HT IRIR Afed wrT foram | Hver
@ Jd W d=1e Sf HIRM S A FHiY yoel]
fSeITer BT 3Gl & T FRRIE &1 ol fHer
R Y aq fhar qer sa9@ forg Il &l qerg
<1 | =f oF g, e dsne 9 BrRieH Seaad
F aft sfafer @1 wra fear| yates #
STt S 1far Rig = &Rl wid IR a1
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U§e Ud € {99y OR R o U o=
& BRI, AT UG YOI WR OEge =l &l qein
AT T4 €19 R AT A1 HRARIT | $9 3aER
WR DI 3ATe] AT HIH URAR A3 &
qygad e < #96 GAR A1 SuRerd 2 |
JURTEA H Dald 3ATe] AT TR GRAR
HS 9 B YUITell FRIH & HHAIRAT &
AT TR BT AT febar war oA
B yomrell WA 1 W ISR RET | dfeliare
ST U § i1 AT, ATAUT AL
URIR, TS B S I RET | Afgalrel & fofg
RIfSTehel IR AT FHalell TS GiTAirdrar 1
RS fhar | RIfShe TR H OSf YAH
DY YU W UIw fhar| degrdre
ARGIADH BRIBGH DI ARG fbar 1 o
T HRRITHT & HHATRAT G URARGTT 1 Te—agDhR

e forar| aRieq & oid d Feve d8iey
gRT 1 gfornfiramett @ fasry ufonfir ar
RIPR THR FHTT fBar 127 |

QkVk 82- okf'kd fnoll ij [kydn ¥fr;kfxrk
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fo'o enk fnol dk vk:;ktu

e # fadis 5,/12 /2017 &1 fo'o enk
fnol @1 smare™ e AT FRIHH @1
IGEET HRA Y A b TR aed <l
wH. 41 g = ga1 a1 A o {i¥ IAeT A
IR AT TAT & & el o Al a1
SAEHAT TR @ B BT UOTell eI
EINEERIBICARINENUESIRIEICREIE Rt
DI SIBRT W1 &Y | AR BT AT FH,
% facell & Yo A=l Sl gYgHT 9 Sl
$fER < 41 JaT WReY W AY—3(UA fdaR =g
g I Feoll T Hel I =g vy HaT Bl
LTS AT | S G Hfeld F IRl B
ey & o7y W) HaT WRey I ATadd qardl
Torr s9a forg fhami &1 Sfoa fafyr | wiler @
BURE WG M g HEcll § AJford Ik
T R {42y SR fe@r | fear ufafier @ am
RIT—HTTelT & YT 1 39 Uebrel Sif o fohari
Aiedt I fhArT &l 3y ¥ 81 I8! glg & ar A
SHDRI & qA1 g fhAEl § W g7 I~
B YoITell AiSel DI AU B Fels o |

QkVk 8- fo'o enk fnol

HHH H BER Hec GRS & dad e
I AR 9 Ryarr & 8o feamr afed
ST 150 oI <7 9RT forar| §9 €RM 50

Al @I WRAM gRT HaT @RI Bls A
IR fhl TR | ST <@rely &l =1 fhAl
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Table96: Summary report of the*World Soil Day’ celebrated on 05.12.2017 at I CAR-IFSR, M odipuram, M eer ut

S.  Nameofthe No. of Participants No. of Sail No.of VIPs  Nameof
No. Ingtitute attended Health Card attend-ed prominent VIPs
distributed (MP/MLASsetc.)
tofarmers attended
Total Farmers
Participants attended
1 ICAR-Indianingtitute 150 80 50 1 Shri Om Prakash,
of Farming Systems Village Pradhan,
Research, M odipuram, Vill. Bhayangi-Bhangela,
Meerut - 250 110 (U.P) Distt.-
Muzaffarnagar (U.P)

OkVk 84 dfk fokku din o oKkfudk gr if"kkk ok G
ST B IATEA B qal W Uy fawy
TR U ARA W1 Q| TRt H b &
forg IS arTar AR @ Sl AR B
SR ReAT, 518 feeell a Bt yorell |eer,
RS gRI Yad WU I “Ureliersd H JHNHl
faRtre @Ryl & IAETd! dhild!” v R
U URIETT HRIGH BT AT AT fbar = |
S GRIETT BRIhH H ST, g, ST, 41eR g .
UH YT 1 U—3TUT ARAT [ AT YT
A1 FRAR | BRIHH BT HeTA ST, IH BT

fova |

bd-oh-d- oKkfudk d ek/;e Ii —f'k ¢.kkyh
ILFkku dh rduhdk di ¢clkj ,0 Qykob ij
riu fnolh; cf'k{k.k dk; e dk vk;ktu

RS ¥ TR, HFYR & FSAN H B, IADi
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% foru fasid 30.01.2018 ¥ 01.02.2018 TdH A
faairT ufdreror srRisH &1 Mo fasar 1T |
faeid 30 SHaRl | 1 BRaNl, 2018 TP oA
qrel 39 9 feadi ufieror dried & R
< T U b AR Y Serargdg &5 @
forw wafehd B yomel Aied, foamt @ e
QAT BRA B PN YUl AlSA & HLA0T
3R fqgereror @) fafery, Aol et g SR MR
PN Yulell Hisd, Y Yulell dlsd H fAfdy
AT SN BIlcaTed, HOalTeld, gdbsl d
We e, a3 R ARH IIed, Bl Ele
Scdred, Tt e, U ScTel & Jedaed @
ITE 999, Uerd HeNHIeeor anfe fawal o
R P AT YT T HRar T | <RI
% feere S1. 3oie Rig YaR A 310 |are H
garn 6 wdfba HY gonell & denfe uded
I & fhaEr & 3 BT IS S AhdTl © |
I=M I8 W 9ar {6 Y gomell R Q9
TR H Dol U I Sl & ARIH H I 99y
g B, HEIH G M HYBI & [Ty e T—3TeRT
THfGT B yomel) Atee fAHRIT &R 8T 8 oY
o farsar=ii @ @, dIyor 9 317 GRef H weeayof
qAHT 97 <8 | 319 T WA H oW 38
THfhd FA yomel Hisa fdwfia wx fog €
3R I AR TR A4l 39 ddb-ia!
@I frae d& ggarT S @7 2 | FHfhd $i
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JUTTell HiSel H e T—3TelT HiY STy e
% fami & fog fafdy &RE & 9@ l &
fdpeu & g fhar w8 ol glaemgar
3UAT PR 3T JAHEH] 98T Fhd © | ST YaR
S URd URTET SRIBH BT fhEHl B Sy
e B I ¥ U Ag@yul hed 9arm | g9
UfRIeTor & IR PRI fAsm de=i & Urrferd
ISTEHITOT U &1 & fami ddh FHfchd
P YUTTell Hised DI HaARA AR Id6! A
IS B I 4 YER BN | BRIHH IS
1. T, IAAeHR S A qarn fh whfed iy
JUTell & Sl R AT fhars Wi
U @Tel, UTeTYT, JATSifddT AR 3 el Pl
g3e PR Fhd o | v I8 A garn & Hiy
YUl eI Uy H Rerd iy fag &=l &
A ¥ Uy & fhAr & I8l FHidd Bl
JoTel! Hiee RIfUT SR H UT Tebeildh] AN
Al <97 | URTeTT HriehH H SR U & T Al
PN Serardg el § Rea 21 [l & Py
IS @eal & 21 Il =1 9T forar | I
TIRIE & QR 9T uRRreronieial &1 fFeere
e gRT FHo—uz A1 faaqRa fba M |

Nf'k 1.kkyh BLFkku el bN"kd&oKkfud
ifjppke vkj Nk mlufr eyk 2018 ei ekuuh;
i/kkue=h Jh ujln eknh o ekuuh; Nfk e=h
Jh ik ekgu Flig di WKk dh ocdkLfvx

RS ¥ farih 17.03.2018 @1 vab PN'kd &oKkfud
ifjppk” &1 smaee fhar T RoRes af¥es i
IR U & 400 fharl Afed el 650 NN
= 917 forT | SRTET &1 & <fieh ygRg &N Al
AR Sl 39 BRIHH B 3ede 3R [HHM Il
£ WRfdER At it 9= o1y % | Ryarn g
3 Tl | Y™ U HrRimH ¥ RS sy
T | HRIDH & AeeT 3N AIT HHAR SIT 7 (U
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e W gamn 6 et feas @ Sk g
I g™ & oIy ISR gRT THH YINT fhd
ST R2 © T oM IoTa B s o
H gl R Fhd & | IBi [harl F T & &3
H ®dl fAfdedihRor U @1 Hells &1 3IR
P H IS IeRDI IR SITARNAT & TN
HCT g YATEROT Pl GRIET T Bl AL el
SaE | g ol st wfder dafear S A
30T HARH H WRA Y AT aReE &
HIHl & I ThT §RT HYDT T < B W g
qreTe] JReAT GAREd w1 2 A S 8 o
PR T BRI Y THIIBI B AT Bl
AT fHAMT | 39 A9 B dh-AIDl BT AfH
H A¥H M IS B FAE o | W b
e S1. araie g YaR = |1 Srfaferl g
Yl T TIRTA fobdT T g fob By yoredt
AR |HIbA Y Joumel] iR Sifdd B gomedt
R AR Aisell & AeH W QW WR & [har
DI AT 9T T DI UINOT TSl el
GRAREd PR @I Qe F AR € | ST I
I garn b Hee gRT URerl SR U39 g
SCRIETE & el & fami & forg Y fafr=
GRATSTARI FATld &I ST &1 & ol ATeH |
Yers JcUTahdl d 3T H Foial H ATATIY
gfg &1 & 21 N R v S 9 o1 wmmat
& UM TN A fBaE 9 By gomell |em
ERT S Jorell Alsd R fAamRia dd-iial &1

BIIST IS Pl Follg <I |

dRIPH & AR fhAFl B IRA™ Y
P IHNT el H AR T2 41 A= Aral
T AR Sy 7 80 e A Rig gR A @
YA & AT HY YoTlell, Sifdd iy, S
AR, AR SOl & SUANT, BH 3ayeT

Y&erd, IYUTeT, Feoll g hollcdrad, Afed 3]
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aTaH B Tl AR ABR gRT IS f2d
H TelTg off V& faf=T Aol T AR JeT=aal
P HaEH © WY TR B W UE W) feEmn
AT | 39 SR T § FHfdbd 9yor g Arei g
Ueed, MM @& a1 BT Jdee Py AIHROT
anfe favat o fami g denf~al & 7eg aRkaat
BT 3T fHar a7 IR fa™l @7 awRamai
& T W 9AR T | SHD AT fhari
Pl FAAMRG A oI T, I/ HIT, 34
g T B YUl Bl I=d dh-Idhl TR Py
YulTell AR gRT fAeRid gabed W Suarel
B T |

PBRIGHH BT Al 3ffdhs A Bl AlferdT 97
ERCDRID RS

S.No. Particulars Numbers

1 No. of Farmers attended 400

2 No. of public representatives
attended the events 9

3 No. of other officials 241
Broadcasting of programme More than
by Meerut City Hulchal 1 lakhs peoples
Channel during night of covered
17.03.2018 onwards

QkVk 85- N'kd&oKkfud ifjppk

I mportant meetingsorganized

XI1 Group Meseting of NPOF organized at | CAR-
[IFSR, M odipuram, M eer ut

ICAR- Indian Institute of Farming Systems
Research, Modipuram, Meerut hosted the X 11 Group
meeting of Network Project on Organic Farming
(NPOF) from 18-19 December, 2017. A total of 45
Scientistsfrom 20 different NPOF centres participated
in the meeting. Dr. S. Bhaskar, ADG (Agronomy,
Agroforestry and Climate Change) wasthe Chief guest
ininaugural functionorganized on 18.12.2017. Inhis
inaugural address, Dr. Bhaskar worried about about
lower nutrient useefficiency intraditiona farming and
advocated for adoption of organicfarmingforincreasing
thenutrient useefficiency. Looking forincreasing area
of organic farming in the country, he has addressed
stientigsfor estimation of livestock dung, urineand other
organicinputsand speeding up of research onincreasing
thenutrient use efficiency in organic farming through
thesenutrient sources. Director, ICAR-1IFSR Dr. Azad
Singh Panwar welcomed all the guestsand presented
thebrief report of NPOF achievements. He stated that,
theareaunder organicfarmingisincreasing a faster rate
inthecountry and presently occupied about 1.49million
hectares. There was 29 % growth in the organic
produceduring last fiveyearsinthecountry. Dr. Krishan
Chandra, Director, Nationa Centrefor Organic Farming
and guest of honour appreciated the publication of
package of practices of about 20 crops for organic
production system in the form of a book by NPOF
Scientistsgroup. These packages of practicesare now
providing alot of technical backstopping to organic
farmersinthecounty.

During two days of the meeting, Principal
Investigatorsfrom different NPOF centres presented
the progressreport of Research Project/ experiments
of their centres. After thorough review of theresultsof
experiments of each centres, recommendationswas
brought out for circulation to different stakehol ders.
Special lectureswere also organized on non-chemical
management of pestsunder organicfarming including
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Photo86. Dr.A.S. Panwar, Director, | CAR-I I FSR,

addressingtheparticipantsof 12" Annual Group Meeting
of NPOF

liquid organic manures. progpectsand methodol ogies,
organicpest managementwith Ayurvedaherbs functioning
of NCOF and itsproductsincluding PGS certification
system, Bio-chemica characterization of panchagavya
and itsimportancein organicfarming and pest repdllant
formulation for organic production system by various
oecidigsindudry representativesduring themesting.

e, e ¢ 4
Photo 87. Release of special publicationsat 12" Annual
Group Meeting of NPOF
Valedictory session was chaired by Dr. Gaya
Prasad, Vice-Chancellor, SVBPUA and Technol ogy,
Meerut. In hisvaledictory remarks, Dr. GayaPrasad
statesthat organic farming isnecessary for health of
humans, soil and the environment. He al so stressed
upon immediate attention for research on effective
nutrient and pest management package for organic
farming of crops. ICAR-Research complex Umiyam
was awarded with best centre for organic farming
research onthebasisof overal performanceof al the
centres. Dr. N. Ravishanker, National PlI, NPOF
coordinated the programme.
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Photo 88. 12AGM of NPOFin progress
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Swachhata Pakhwar a or ganized from 16-31 M ay,
2017

Ingtitute organized * Svachhata Pakhwara’ from
16-31 May, 2017 during which aseriesof cleanliness
activitiesand awareness programmeswere organized
to create Swachhata awareness among different
sections of the society. These activities included
Swachhata Pledge; cleanlinessdriveintheinstitute
premises, laboratories, research farm, farm roads,
individual sections, farmer’s training hostel etc.;
awareness programmesfor farmersin villages, farm
labourers and laboratory workers, residents of
Pallavpuram colony, shopkeepersand common public
in market; Swachh Awash Abhiyan, Swachh Gaon
Abhiyan; inspection of sectionsfor cleanlinessaward;
collaborative programme with NCOF Ghaziabad on
demonstration of Waste Decomposer and closing
ceremony inadopted villageunder MGM G programme.

Duringinaugurd function of * SwachhataPakhwara
renowned farmer’sleader Sh. Rakesh Tikait waschief

rkfydk 995 o'k 2017 d nkjku ILFKu e vk:kier fgnh dk:"kykvk di tudkjh

@- 1+ dk; e dk uke fnukd ifrikioch

1 & e Ueh feaviia /25.03.2017 BT HHI Ud I 3rffa
2 & e Udh feaviia /19.06.2017 BT HHI Ud I 3rffa
3 & e Ueh fea¥ig /27.09.2017 BT HHI Ud I 3rffa
4 &S Pprderern Ueh feaviia /29.12.2017 BT HHI Ud I 3rffa
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Photo 91-94. I naugur al Function of * Swachhata Pakhwara’ on 16 M ay, 2017 and addressby chief Guest Sh. Rakesh
Tikait, therebound far mer’sleader

guedt. Inhisaddress, Sh. Tikait J emphasized that mgjor
attention of Swachhatacampaign should begivento
villagesbecause mgority of thenationd populationlive
invillages. Hea so administered the SwachhtaPledge
todl theparticipants. Dr. Azad Singh Panwar, Director
of the Ingtitutewel comed al theguestsand participants
inthefunction and apped ed for greater participationin
the cleanliness campai gn to make programme more
successful. Hed so elaborated the co-rel ation between
cleanlinessand health. Distinguished speakersgiven

BH.
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their viewson theimportance of swachhtaabhiyanand
appealed to public for their active and greater
participation to make our country neat and clean.
Employees of Institute, guests, shopkeepers from
Chauhan market and residents of Pallavpuram did
brooming works in the campus, in and around the
Chauhan Market and residential areaof Pallavpuram.

Thedatewisedeanlinessactivitiesconducted during
‘Swachhata Pakhwara’ of 16-31 May, 2017 are
giveninTable100.

el 16052017903
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employeesand common public

Table 100: Datewisecleanlinessactivitiesconducted during ‘ Swachhata Pakhwara’ of 16-31 May, 2017

Date Activity conducted L ocation/site
16.05.2017 Inaugural function, Swachhta Pledge and cleaning campaign Office campus, Chauhan Market and
Pallavpuram
17.05.2017 Cleaning of SiwayaFarm and cleanliness awarenessfor
farm labourers SiwayaFarmof ICAR-IIFSR
18.05.2017 Cleaning of Main Research Farm, roads etc and cleanliness
awarenessfor farm labourers Main Research Farm Main Research Farm of ICAR-IIFSR
19.05.2017 Cleaning programme of Soil laboratory and awareness
about precautionary measures in the Lab. Soil lab. of ICAR-IIFSR
20.05.2017 Cleaning programme of Crop Physiology laboratory and
awareness about precautionary measures in the Lab. Crop Physiology Lab.of ICAR-IIFSR
22.05.2017 Inspection of sections for cleaning award All the Sectionsof ICAR-IIFSR
2305.2017 Demonstration of rapid composting and degradation of
farm waste and residues by using NCOP bio-inocul ant Main Research Farm of ICAR-I1FSR
24.05.2017 Cleaning of Main Campus ICAR-IIFSR
2505.2017 Cleaning of OAS Section ICAR-IIFSR
26.05.2017 Cleaning of CSRM Section ICAR-IIFSR
27.05.2017 Cleaning of IFSM Section ICAR-IIFSR
29.05.2017 Cleaning of Farmer’sTrainees Hostel ICAR-IIFSR
30.05.2017 Swachh Aawas Abhiyan and cleanliness awareness programme  Official and private colony of Pallapuram,
Meerut
31.05.2017 Swachh Gaon Abhiyan and Closing ceremony inMGM G Jaitpur Village of Muzaffarnagar District
adopted village
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Photo 99-102. Demonstr ation of prepar ation and use of wastedecomposer by theexpert from NCOF Ghaziabad for rapid
decomposition of wasteon 23.05.2017 at ICAR-I1FSR

Swachhta Pakhwara

{16 to 31 May, 2017)

189 31 9, 2017
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Photo 103 & 104. Wastedecomposer developed by NCOF Ghaziabad demonstrated for rapid decomposition of wasteon
23.05.2017 at ICAR-I1FSR

Swachh AwaasAbhiyan aegisof Swachh Bharat Abhiyan. Thisprogramwas
organized asapart of SwachhtaPakhawarace ebrated
by the Institute from 16-31 May, 2017. Director In-
charge Dr. M.P. Singh inaugurated the programmein

Institute organized “ Swachh AawaasAbhiyan”
0n 30.05.2017 inand around officid quartersof 1IFSR
located at Pallavpuram, Phase 11, Meerut under the
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Photo 105 & 106: Cleanlinessactivitiesof “ Swachh Aawaas Abhiyan” or ganized on 30.05.2017 by | CAR-I1FSR

Photo 107 & 108: Demonstration on Collection of dry and wet garbageand their proper disposal by officialsof ICAR-IIFSR
during“ Swachh Aawaas Abhiyan” organized on 30.05.2017

themorning in the presence of employeesof I1FSR, During “ Snvachh Aawash Abhiyan” a practical
residents and their family membersof PH quarters. demonstrations on the collection and grading of dry
Morethan one hundred participantsincluding resdents (non-biodegradable) and wet (biodegradable) garbage
of official quarters with their family members and from home and their proper disposal was also
employees actively participated in the cleaning demonstrated to the residents of Pallavpuram.

campaign. Programmestarted with brooming ondivider
and serviceroads; collection and disposal of garbage
left around roadsides; cleaning of sewageand drainage Ingtitute organized “ Swachh Gaon Abhiyan” on
lines; weeding around roadsides; grading of 31.05.2017 at Jaitpur Village of Bhudhana Block,
biodegradabl e and non-biodegradable wastes, their District Muzaffarnagar, U.P. Morethan 150 participants
collectionand proper disposa through composting and including officialsfrom ICAR-I1FSR, Modipuram,
other meansat ICAR-IIFSR Farm. Official quarters Meerut and villagersincluding farmers, their family
located at PH, OH and O blockswere covered during membersand children participated inthe programme.
the programme. During the occasion, about 75 nos. of Village Pradhan Sh. Rishipal was chief guest of the
housesand their surroundingsand 2Km. of colony roads occasion. A seriesof activitieswere conducted during
were cleaned with the help of colony residents. the programme. Director In-charge Dr. M.P. Singh

CleanlinessDrivein Adopted Villages
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Photo 109-112: Director In-chargeadministering the Swachhata pledgeand addressing thefarmerson 31.05.2017 at

Jaitpur Village

administered the Swachhta Pledge to all the
participants. During hisaddress, he appealed all the
participants to be attentive and responsible about
cleanliness of our surroundingsand al so about proper
disposal and recycling of thewastes.

Village Pradhan Sh. Rishipd thanked Director and
team ICAR-1IFSR for organizing such a useful

programmeinthe Jaitpur village. Herequested al the
villagersand childrento become aware about Svachhta
Campaign and follow thetipsgiven by thescientists of
ICAR-IIFSRfor keeping village neat and clean. Dr. N.
Ravisanker welcomed dl thevillagersand guestsinthe
functionand highlighted welfare activities, FLDsand
Swachhtacampai gn being undertakenin Jaitpur village
under MGMG programmeby the Institute. DR. R. P.
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Photo 113-116: Demonstration for preparation and use of waste decomposer by the Scientistsof ICAR-IIFSR during
“Swachh Gaon Abhiyan” at Jaitpur Villageon 31.05.2017

Mishra, Nodal Officer, Swachhta Pakhwara not to put dungson roadsidesand giventipsfor proper
emphasized therole of Swachhtainavoiding common composting of dung and domestic wastes. Dr. Nisha
contagious diseases in villagers and given waysto Vermadelivered adetailed lecture on women health,
reduce expenditureson treatment of diseasesrelated balance nutrition, common nutritional disorders of
to cleanlinessand hygiene. Hea so appedled villagers women, cleaning of cloths, kitchenand utendiis, toilets,

during“ Swachh Gaon Abhiyan” at Jaitpur Villageon 31.05.2017
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drain channelsetc. and avoi dance common contagious
diseasesthrough cleanlinessand hygiene. Dr. Poonam
Kashyap told about proper disposal of kitchen and
domestic wastes and waysfor using those wastes as
nutrientsfor cropsof our kitchen garden.

After Swachhtapledge and awarenesslectures, a
practical demonstration wasgivento villagersby the
Scientigtsof ICAR-I1FSR on culturemultiplicationand
wasterecycling using ‘ Waste decomposer’-aliquid
microbid formulation deve oped by NCOF, Ghaziabad.

Pamphletsand caendarsonintegrated nutrient and
pest management in crops and wasterecycling were
distributedtofarmers. Dr. D. Dutta, Dr.L.K.Meena
and Dr. Amit Kumar coordinated the distribution of
cleeningadstovillagers. Thiswasfollowed by cleaning
and brooming works on roads, home fronts and
community areasof thevillage. Proper collectionand
grading of biodegradable and non-biodegradable
wastesand their disposal through appropriate methods
wasaso demonstrated to villagersby the scientists

Important Visitors

Hon’ble Secretary DARE and DG-ICAR Dr.
Trilochan Mohapatra visited ICAR-I1FSR,
M odipuram on 31.10.2017

Secretary, DARE and DG, ICAR Dr. Trilochan
Mohapatravisited ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut on 31%
October, 2017. In hisaddressto the staff, he stresses
upon ground level implementation of * Swachhta
Abhiyan’ in ICAR office premises; adaptation of

Photo 121. Visit of Dr Trilochan M ohapatra, Hon’ble DG,
ICAR and Secy. DARE toI CAR-1FSR
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vaidatedintegrated farming system/ integrated organic
system modelsby farmersand their impact analysis;
generation and documentation of scientificinformations
from research onintegrated farming systems; and more
focusupondisr uptivetechnologieswhich can change
thedirectionsof theagricultureand dlied sectorsinthe
country. Hefurther stressed on publication and wide
dissemination of devel oped | FS model sand success
storiesfor adoption by dl stategovernmentsand rel ated
development agencies.

Photo 122. Release of fish seed by Dr Trilochan M of.;gbatra:
Hon’bleDG, | CAR and Secy. DARE in fish pond of I FSR
Director ICAR-IIFSR Dr. Azad Singh Panwar
wel comed the Hon' ble DG and guestsand given abrief
presentation on research achievementsof thelngtitute.
Dr. Mohaptra administered the ‘ oath on vigilance
awareness' and leaded the‘run for unity’ in ICAR-
[1FSR premisesontheoccasion of birthanniversary of
Bharat Ratna Sardar Vallabbahi Patel, the former
Deputy PrimeMinigter of thecountry. Hon'bleDG dso
inaugurated the new farm office building and newly
developed horticulture based farming syssemmode on
Siwayaresearch farm of ICAR-I1FSR. A number of
publicationsi.e. bookson * Organic Farming —crop
production guide’, ‘Modern techniques of farm
management’, ‘Training Manual on carbon
sequestration and GHG measurement inIFSmodels,
‘Referencemanual on statistical analysisof on-station
research experiments planned under AICRPon IFS
and success stories CDs on IFS from four states of
country wereaso released by him. Dr. Brihm Prakash,
Director ICAR-CIRC, Meerut and Dr. Manoj Kumar,
Joint Director, ICAR-CPRIC, Meerut and employees
fromtheselndituteswered so present during themesting.
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Photo 123. Vigilancepledgeto | CAR-IFSR sfaff by Dr.
Trilochan M ohapatra, Hon’bleDG, | CAR and Secy. DARE

I CAR summer school on M odern Concepts and
Practicesof Organic Farmingfor safe, secured and
sustainablefood production (14 July to 3August,
2017)

Congdering theimportance of producing safeand
sustainablefood, network project on organic farming
wasinitiated by council inwhich currently 16 statesare
covered. Due to the continuous efforts, package of
practicesfor organic production of cropsin cropping/
farming systems perspective have been devel oped.
Considering theimportance of capacity building on
organic farming especially on modern conceptsand
practices, ICAR-Indian Ingtitute of Farming Systems
Research, Modipuram proposed a summer school
training on* M odern Conceptsand Practicesof Organic
Farming for safe, secured and sustainable food
production” to | CAR which wasapproved.

Thetraining wasinaugurated on 14 July 2017 by
Dr M. Premjit Singh, Vice Chancellor, Central
Agricultural University, Imphal. Dr A.S. Panwar,
Director, ICAR-IIFSR is Course Director of the
training. Thetraining will continue up to 03 August
2017.

Photo 124. Participantsof I CAR Summer school
organized at ICAR-I1FSR, Modipuram
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Trainees from 8 states namely Bihar, Haryana,
Jharkhand, Gujarat, Maharashtra, Tamil Nadu,
Uttarakhand and Uttar Pradesh are attending the
training. They arefrom 8 sateagriculturd universties,
5 KVKsand multi-discipline (10 subjects).

The participantswill be exposed to all aspectsof
organic farming including modern concepts and
practicesondl cropsincluding certification. Resources
personsfrom all the ICAR institutesand SAUs are
delivering thelecture. Besidesparticipantswill dsobe
takento progressivefarmersfield for interaction.

Vigilance Awareness Week (30 October — 4
November 2017)

VigilanceAwarenessweek onthethemeof “My
Vison-Corruption FreeIndid’ wasorganized during 30
October -4 November 2017 with variouseventssuch
as administering the pledge by Dr A.S. Panwar,
Director, ICAR-11FSR on 30 October, 2017 followed
by administration of pledgeto al the staff of ICAR-
[IFSR, ICAR-CIRC, Meerut & ICAR-CPRI campus,
Modipuram by Dr Trilochan Mohapatra, Secretray
(DARE) & Director General, ICAR on 31 October
2017. Painting competition onthethemewasorganized
for school children’son 01 November 2017 inwhich
Public school (Pavlikhas), RN International Public
School (Pallavpuram), Heritage School (Pallavpuram)
and DMI (M odipuram) have participated in the event
apart from children’sof staff. On 4" November 2017,
Dr S. Bhaskar, ADG (AAFCC) administered the
pledge to all the group Scientists of AICRP on
Integrated Farming Systems during Annual Group
Meeting held at RARI, Durgapura, Rgjasthan.

Photo125.Dr S Bhaskar,ADG (AAFCC) adminigeringthepledge
on4November 2017 duringAnnual Group M egtingof AICRPon
Integrated Farming Sysemshdd at RARI, Durgapura
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Annual Group M eeting of AICRPon Integr ated
Farming Systems(3-5 November 2017)

TheAnnua Group Meeting of ICAR-AICRPon
I ntegrated Farming Systemswas organi zed during 03-
05 November 2017 a Rgjasthan Agricultura Research
Institute (RARI), Durgapura, Jaipur under Sri Karan
NarendraAgriculture University, Jobner (Rgasthan) in
which review of on-going research programmesof on-
station and on-farm centresincluding Tribal Sub Plan,
adminigtrative, financia issueswereundertaken. The
inaugural programme of the workshop started with
ICAR song andlighting of lamp. Dr PS. Rathore, Vice
Chancellor, SKNAU, Jobner welcomed theguestsand
delegates. Hebriefly informed about research activities
being carried out by the university and theimportance
of systemsresearchfor enhancing thesustainability and
income of the farmers. Dr. N.S. Rathore, Deputy
Director Generd (Education), ICAR New Ddhi graced
theinaugural programme as Chief guest. Thesession
wasa so attended by Dr. S. Bhaskar, ADG (Agronomy;,
Agroforestry and Climate Change), ICAR, New Delhi
asguest of honour, Dr. A.S.Panwar, Director, ICAR-
[IFSR, Dr. PL.Sargj, Director, ICAR- Centrd Ingtitute
of Arid Horticulture, Bikaner, Dr. S.J. Singh, Director,
RARI, Jaipur and Dr V.K. Yadav, Director (Research),
SKNAU, Jobner. Dr N.S. Rathore highlighted thefact
that agricultureison crossroads and emphasized on
integrated approach than isol ated approach with right
kind of transformation for farmersempowerment. He
aso emphasized that integrated farming systemsisthe
only way by whichthevison of Hon' blePrimeMinister

Photo 126. Releaseof Annual Report of AICRPon Integrated
Farming Systemsby Dr N.S. Rathore, DDG (Agricultural
Education), | CAR and other dignitariesduringinaugur ation
of Annual Group Meeting

ondoubling farmersincomecan beachieved. Hefurther
asked thegroup scientiststo establishthefarmer friendly
IFS models throughout India to show case the
technologies. Dr. PS. Rathore, emphasized about the
importance of IFS approach in changing scenario of
water scarcity and nutritional deficiency particularly in
rainfed ecosystem. Dr. S. Bhaskar, ADG (Agronomy
Agroforestry & Climatechange), ICAR highlighted the
need for upscaing of IFSwith specid referencetosmall

holder farming systemto spread the benefitsof IFS. Dr.
A.S.Panwar, Director, ICAR-1IFSR whilewel coming
the guests, presented the brief achievements of the
scheme (Annexure-1). Dr. PL. Saroj highlighted about
theimportanceand role of horticultureespecidly arid
fruitsin IFSfor doubling farmers sincome & need for
diversification. Dr. V.K Yadav & Dr. S.S. Singh,
highlighted the activities of the SKNAU and progress
of IFSresearch activitiesin Rgasthan. Intheinaugura

session, Annual Report (2015-16) of the schemeand
publications brought out by the centres were also
released by dignitaries. Dr. Rakesh Sammuria, Local

organizing secretary & Chief Agronomist, AICRP-IFS,
RARI proposed thevote of thanks. The plenary sesson
waschaired by Dr.A.S. Panwar, Director, ICAR-1IFSR
and Co-chaired by Dr S.J. Singh, Director, RARI and
DrV.K.Yadav, Director (Research), SKNAU, Jaipur.

Therapporteurs of the session were Dr. M. Shamim,

Scientist, ICAR-IIFSR and Dr. Vipin kumar, Ass stant
Professor (Entomology). At thestart of thesession, few
left over publications made by AICRP-I1FS centres
werereleased. Session wise recommendationswere
presented by Dr. A.K. Prusty, Scientist, Dr (Mrs) Nisha
Varma, Scientigt, Dr M. Shamim, Scientist, Dr Debashis
Dutta, Senior Scientist, Dr N. Ravisankar, Principal

Scientist and Dr Rani Saxana, Ass stant Professor. The
recommendationswerediscussed andfindized. DrV.K.

Yadav, Director (Research) in hisconcluding remarks
informed that up-scaling of IFSmodelsisessentid and
needsto be doneon priority. Dr S.J. Singh, Director,

RARI thanked the|ICAR-I1FSR for hosting the group
meeting at RARI, Durgapuraand informed that it will

help re shapethe | FSresearch activitiesin Indiaand
Rajasthan in particular. Dr A.S. Panwar, Director,

ICAR-IIFSRinhisconcluding remarksemphasized that
quaity experimentation, datacollection, submission of

reports, publications and out-reach activities are
essentia for the schemeand requested all the centres
to pro-actively involvein spreading the |[FS message
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to state agencies and all the stake holders. Dr R.
Sammauria, Chief Agronomist also thanked the
del egatesfor their cooperation and smooth conduct of
themeeting. TheAnnual group meetingwasformally
concluded with vote of thanks proposed by Dr.N.
Ravisankar, PS & PF (CU), ICAR-IIFSR,
Modipuram.

X1l Annual Group M eeting of Networ k Project on
Organic Far ming (18-19 December, 2017)

ICAR-Indian Institute of Farming Systems
Research (ICAR-I1FSR), Modipuramisoperating a
Network Project on Organic Farming (NPOF) from
2004 with 13 co-operating centresrepresenting 9 agro-
climaticregions, 13NARP zonesand 12 ates. Seven
new centreswere approved in X11 plan and have been
made functional from 2015-16, thus covers 16 states.
The 12" Annual Group Meeting of Network Project
on Organic Farming wasorganized at ICAR-Indian
Ingtitute of Farming Systems Research, M odipuram
(Uttar Pradesh) during 18-19 December 2017 as
approved by ICAR (F.No. NRM-7-7/2015-AFC
dated 27 November 2017). Thegroup meeting Sarted
with ICAR song followed by welcome of the
participants by the Dr AS Panwar, Director, I CAR-
[1FSR, Modipuram. Dr S. Bhaskar, Assistant Director
General (Agronomy, Agroforestry and Climate
Change), NRM divison, ICAR was Chief guest while
Dr Krishan Chandra, Director, National Centre of
Organic Farming (NCOF), Ghaziabad was Guest of
honour. Dr Manoj Kumar, Joint Director, ICAR-
Centrd Potato Research I ndtitute Campus, Modipuram
participated as special invitee. Dr A.S. Panwar,
Director, ICAR-IIFSR whilewe coming the guestsand
participants, presented the brief schemereportinwhich
he highlighted that the areaunder organicfarmingis
growing steadily over theyearsdueto the government
interventionsintheform of Parambaraghat Krishi Vikas
Yojana (PKVY) and Mission Organic Value Chain
Devel opment Schemefor North Eastern hill regionand
there is a dire need to provide technological back
stopping for these schemes. Inthisconnection, NPOF
has devel oped package of practicesfor 47 cropping
systemssuitableto 12 statesand have been compiled
in the form of Organic Farming: Crop Production
Guide. Hedsohighlighted that ability andysstraining
has been conducted for all the centreswhichwill help
toidentify thebest varietiessuitableto organicfarming.
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Further, he emphasized that as per the need of present
government, theissues such as zero budget farming,
evaluation of indigenous products are need to be
undertaken by this project. Dr Manoj Kumar, Joint
Director, ICAR-CPRIC, Modipuram in his special
inviteeaddresshighlighted that organic farmingisneed
of thehour to provide safefood to the peopleand also
informed that potato can a so betaken up under organic
farming with specific management practices. Dr Krishan
Chandra, Director, NCOF while briefing about the
schemesand PGS certification system introduced by
the government, informed that more collaboration
between ICAR-11FSR and NCOF will further
drengthenthecauseof organicfarminginindia Heaso
briefed about waste decomposer devel oped by NCOF
and how it isbenefitting thefarmers. Dr S. Bhaskar,
ADG (AAFCC) and other dignitaries released the
publications of the scheme brought out by different
centresof the scheme. In his Chief guest address, Dr
S. Bhaskar, highlighted the variousinitiativestaken by
the council to promote organicfarming whichincluded
education programmesfor farmers, development of
course curriculum for post graduate etc. He also
categorically emphasi zed that organicfarmingin India
should be aimed only for niche cropsand areas. Dr
Bhaskar al so pointed that the package of practicesfor
organic production needs to be fine-tuned and
improved continuously as per the changing scenario.
Organicfarminginfarming systems perspective needs
to be given more emphasis with plan on Integrated
Organic Farming System concepts, he pointed out. Dr
N. Ravisankar, National Pl, NPOF proposed thevote
of thanks.

The plenary session was chaired by Dr Gaya
Prasad, Vice Chancellor, SVPUAT, Modipuram and
co-chaired by DrA.S. Panwar, Director, ICAR-I1FSR,
Modipuram. Dr M. Shamim, ICAR-IIFSR acted as
rapporteur. The rapporteursof respective sesson have
presented the proceedings of all the session. The
recommendationsfrom varioussess onswerediscussed
and finalized. Dr Gaya Prasad, Vice Chancellor,
SVPUAT, Modipuramin hisvaledictory addressgave
theimportance of baancing the natureand meeting the
human needs. He emphasized that plants do not
discriminate the organic and inorganic way of supply
of nutrientsand solutionsfor addressing the pest and
disease concernsunder organic farming arelimited. Dr



ICAR-Indian Institute of Farming Systems Research

/ ANNUAL REPORT
2017-18

g

CAR

Prasad asked the group scientiststo bemore pragmatic
inorganicfarming research by including theindigenous
successful practices adopted by thefarmers. DrAS
Panwar, Director, ICAR-IIFSR emphasized on
improving the quality of research and publications.
Based on the overall performance, ICAR Research
Complex for NEH region, Umiam (Meghdaya) centre
of NPOF was sel ected as best centre and acertificate
wasissued intheplenary session. Thegroup meeting
ended with voteof thanksproposed by Dr A K. Prusty,
Scientist, Coordination Unit, ICAR-I1FSR.

Agrimonde-Terralnteractive Seminar

Photo 127. Agrimonde-Terra 2050 inter action seminar at
NASC complex, New Delhi

Capacity building programmefor out-scaling of
improved prototypel FSmodelsfor resilience

Capacity buildingtrainingcumwaorkshopinvolving
researchersfrom different agro-ecol ogical zoneswas
organized at Wageningen University, The Netherlands
during 22-24 August, 2017 for development of
methodsfor out-scaling and validation of alternative
farming sysemmodels.

Photo 128. Capacity buildingtraining at Wageningen
University, TheNetherlands
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For out-scaling of gpplicationof quantitativeandyss
toolsinfarming systemsusing FarmDesign softwarea
specia lecturewasdelivered at annua group mesting
of AICRP of IFS at RARI, Jaipur during 3-5
November, 2017.

Farmer-scientist interaction workshop on 18-03-
2018 at ICAR-I1FSR with selected represented
farmersof eachtypebased ontypology. Dr. Santiago
Lopez Ridaura, Farming Systems Analyst from
CIMMY T, Mexico explained thefarming systems of
each typeof farmersin asystems perspective.

Photo 129. I nter action meeting with farmer sfor farming
systemsdiagnosis

Photo 131. Dissemination of ICAR-I1FSR technologies
through KVK scientistsfor upscalingduring
30January- 01 Februray, 2018
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LIST OF ON-GOING PROJECTSDURING 2017-18 ASPER 30"

|RC PROCEEDING#

SNo Project Titleand Code M CoPI's
| . Integrated Farming SystemsM anagement
1 Development of cost effective and sustainable Integrated Farming Dr.L.R.Meena Dr. S. Malik
System modelsfor livelihood improvement of small farm holders Dr.D. Mishra
Dr. C. Bhanu
Dr.A.K. Prusty
2 Evaluation of fodder based cropping systems for sustained production Dr.L.R. Meena Dr.L.K.Meena
and livelihood improvement of marginal farmersin western plain zone of Mr.A.L. Meena
Uttar Pradesh Dr.D. Kumar
3 On-farm value addition for livelihood improvement of small farm house Dr. Amit Nath Dr. M.PSingh
hold in Western plain zone of Uttar Pradesh. Dr. D. Dutta
Dr. R.PMishra
Dr. P. Kashyap
Dr. NishaVerma
4 Development of aWeb Based Integrated Information System for Indian ~ Shri Vipin Kumar Dr. Sunil Kumar
Farming Systems Research Choudhary
5. Development of suitable resource conservation modulesto mitigatethe  Dr. V. P. Chaudhary  Dr. C. Bhanu
ill-effects of climate change
6. L ong term effect of resource conservation technologiesin rice-wheat Dr. V. P. Chaudhary
system
7. Development of fruit crop based high density farming systems for higher  Dr. Dushyant Dr.JPSingh
productivity and profitability under small farm conditions (I nstitute Mishra Dr.Amit Nath
funded). Sub Project: Study on suitability of non-traditional high value Dr. C.Bhanu
fruit crops under small farm conditions of western U. P. Dr.L.K Meena
8 Evaluation of sugarcane and wheat varietiesin Sugarcane-ratoon-wheat  Dr. D. Kumar Dr.L.K Meena
cropping system under inorganic and organic conditions. Dr.L.R. Meena
(Institute funded). Dr.A.L. Meena
9 Effect of RCT and potassium application on soil health and productivity — Dr. D. Kumar* Dr.L.R.Meena
and quality of producein integrated farming system (Institute funded). (Present PI after Dr.L.K.Meena

transfer of Dr.
Sanjeev Kumar
during the period)

10. Evaluation of rapeseed and mustard strainsin zone 1 at I|1FSR Modipuram Dr. D. Kumar
(Funded Under AICRP on Oilseeds)

=

AICRPon IFS OFR, Modipuram Centre (Funded under AICRPon | FS) Dr.L.R.Meena

N

Devel opment of Package of Machineriesfor Complete Mechanizationof  Dr. V. P. Chaudhary
Small Land Holdersunder different Farming Systems Situation
(ICAR-ExtraMural Fund)

Dr. V.P. Choudhary|

Dr.L.R. Meena
Dr.L.K.Meena
Dr. V.P. Choudhary|

Dr. NishaVerma
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SNo Project Titleand Code A CoPI's
I1.OrganicAgriculture Systems(OAYS)
13 Sustaining Rice wheat productivity through integrated nutrient Dr.R.P.Mishra
supply system. (Institute funded)
14. Network Project on Organic Farming, (NPOF), Modipuram Centre Dr.R.P.Mishra Dr. D. Dutta
(Funded under NPOF) Dr. C.Bhanu
Dr.P.C. Ghasa
Dr. J. Choudhary
15. On-farm Participatory Research in Farming Systems Perspective under Dr. C.Bhanu Dr.R.P.Mishra
Tribal Sub Planin Nayagaon and Mohallapuri of Laldhang cluster under Dr. D. Dutta
Bahadrabad block District Haridwar (Funded under TSP) Dr. J. Choudhary
Dr. N. Ravisanker
Dr.A.K. Prusty
16. On-farm precision nutrient management under pre-dominant cereal- Dr.R. P. Mishra
cereal cropping system using Nutrient Expert®. (Funded by 1PNI)
17. Sustainable resource management for climate smart Integrated Farming Dr. N. Ravisankar Dr.P.C. Ghasa
Systems under AICRP on Integrated Farming Systems, On-station centre Dr. D. Dutta
at Modipuram (Funded under AICRP on | FS On-station) Dr. Suresh Malik
Dr. Amit Nath
Dr.A. K. Prusty
(others to be
confirmed)
[11.Cropping Systems Resour ce M anagement (CSRM)
18. I dentification of bio-intensive, complementary cropping systemsfor Dr. Prem Singh
high productivity and efficient resource use. (Institute funded)
19. Adaptation and mitigation potential through conservation agriculture Dr. N. Subash Dr. D. Dutta
and IFS modules (Funded under NICRA) Dr. PC. Ghasal
Dr.L.K.Meena
20. CRPon CA Project (Funded under CA platform) Dr. Prem Singh
2L Efficient ground water management for enhancing adaptive capacity to Dr. Prem Singh Dr. V. P. Chaudhary
climate change in sugarcane based farming system in Muzaffarnagar Dr. N. Subash
district (Extramural Progjct)
2. Strengthening Simulation Approaches for Understanding, Projecting Dr. N. Subash
and Managing Climate Risks in Stress-prone Environments Across
the Central and Eastern Indo-Gangetic Basin (AgMIP)-
(Foreign aided project)
23 Global Yield Gap and Water Productivity Atlas (GY GA) Dr. N. Subash
I V. Technology Transfer and Human Resour ce Development (TTHRD)
24, System based proven technologies in farming system perspective under  Dr. M. P. Singh Dr. Prem Singh
demonstration in Technology park (Institute funded) Dr.R.P.Mishra
5. Diversification of existing Farming Systemsthrough integration of Dr. S Malik
poultry for improving livelihood of marginal and landlessfarmers
(Institute funded)
26. Productivity and economic evaluation of horticulture based farming Dr. P. Kashyap Dr.A.L.Meena
systems (Institute funded). Dr.A. K. Prusty
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SNo Project Titleand Code A CoPI's
27. Comparative study of role of women in predominant farming systemsof  Dr. NishaVerma Dr. M. P. Singh
Western plain zone of UP and Hill zone of Uttarakhand. (Institute funded) Dr. P. Kashyap
Dr. Amit Nath
28, Ensuring Food and Nutritional Security through Integrated Farming Dr. M. P. Singh/ Dr. P. Kashyap
System in Western Plain Zone of U.P. (Funded under Farmers First Dr.S. Maik Dr.A. K. Prusty
Programme) Dr. NishaVerma
Dr. M. Shamim
Dr. Sunil Kumar
Dr.P.C. Jat
29, Cluster based on-farm participatory research in Farming Systems under Dr. NishaVerma Dr. Suresh Malik
Tribal Sub plan (Funded under Tribal Sub-plan) Dr. C. Bhanu
Dr. V.P. Chaudhary
Dr. Amit Kumar
Dr.AlkaVerma
Dr. Dinesh Kumar
0. Development of Climate Resilient Sustainable Integrated Farming System  Dr. M. P. Singh Dr. N. Ravisankar
Modelsfor Optimizing Farm Productivity (NMSA). Dr. D. Dutta
Dr.P.C. Jat
Dr. Khusyal Singh
Dr. C. Bhanu
Dr.A. K. Prusty
V. Coor dination Unit (CU)
3L |OFS model for Western plain zone of Uttar Pradesh (Institute funded) Dr. N. Ravisankar Dr Amit Kumar
at IlFSR and NPOF scheme at other |ocations Dr PC. Jat
Dr M. Shamim
Dr D. Dutta
Dr Suresh Malik
Dr P. Kashyap
Dr C. Bhanu
32 Devel opment of fish based farming systemsfor marginal farmers Dr.A. K. Prusty Dr. Peyush Poonia
Dr. P. Kashyap
3. AICRP on Integrated Farming Systems (National) (Funded under
AICRPoONIFS)
34 All IndiaNetwork Programme on Organic Farming (National)
(Funded under NPOF)
5. Devel oping and targeting climate smart agriculture practices portfolios Dr.A. K. Prusty Dr. PC. Ghasal

for diversity of farming systems (Funded by CIMMY T, Mexico)

#- The projects completed/modified/merged or new projectsinitiated after 30" IRC will be updated after due approval inthe next
IRCw.ef. their date of initiation.
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