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PREFACE

| am happy to write a way forward for the first issue of Annual
Report after the Directorate has become full-fledged institute with 4
divisions. The number of centresunder AICRPon |FSincreased from
74 to 75, while NePOF centres also increased from 13 to 20. This
shows theimportance given to farming systems and organic farming
research programme by the government in general and council in

- . particular. Upgradation of Directorate to Indian Institute of Farming
Systems Research from 27 November 2014 has been made during the “International Year (2014) of Family ]
Farming” which mainly targets small and marginal holders who manages the farms with their own manpower
and depends less on market. Farming systems is the way of life for marginal holders. During the year, the
institute achieved many strides as five technol ogies namely bio-intensive cropping systems, |FS for marginal
holders, organic farming of maize-potato-onion system, organic nutrient management packages for cropping
systems and conservation agri practices for rice-wheat has been included in the documents brought by ICAR
onAgricultural Technologies. Farming system models devel oped at various|ocations gives hopefor realizing
higher returns for farmers from a unit land. | am also happy to reveal that the family farming model of 1 ha
devel oped by on-station centre at Sabour gives decent round the year income (ranging from Rs 13160 to 51950/
month) with morethan 3 lakhs as net returns/annum. A new beginning inthe AICRP on I FS has al so been made
with identification and issuing of certificates to best performing centers. This will certainly improve the
performance of other centres also in the years to come. Regional workshops for on-station staff and partner
institutions resulted in harmonizing the minds, manpower, methods and materials among different AICRPs
working within the university. This can be further improved by regular one to one interactions and separate
budget allocation for inter-institutional linkages. The on-farm activitiesin the Muzzafarnagar district of Uttar
Pradesh also intensified and regular scientist-farmer interactions and KisanMelas are being organized. In the
coming years, on-farm research in farmer participatory | FS research and capacity building of stake holdersare
to begiven thrust. During the year, besides publication of research articlein national (35) and international (7),
abook on farming systems research in India also published.

M odipuram J.P. Singh
15 May, 2015 Director (Acting)
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EXECUTIVE SUMMARY

Nameand addr essof thelnstitute

Uttar Pradesh, India

ICAR- Indian Ingtitute of Farming Systems Research, Modipuram, Meerut-250110,

Budget (2014-15)
a Institute (z InLakhs)

Plan Non Plan
Provision Expenditure Gowt. Allocation Total Bxp. 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
125.0 12454 1045 795 11250 10380 3710 1075.1
b) Externa sources(z InLakhs)

Source Budget Expenditure

Pension and other retirement benefits 1000 5825

ICAR - -

Personal loan and advances 500 421

Externally funded projects 46.93 44.35

Total 151.98 106.81
¢) Revenuegenerated (z InLakhs) during2014-15

Source Amount

Farm Produce 271

Saleof fish, milk and livestock 159

Saleof Publication 001

License fee/ water b charges 456

Cost of tender form 007

Servicerender -

Training -

Miscellaneous 0.66

Interest on loan and advances 752

Interest on TDR 6.12

Others (Royalty and Inst. Charges) -

Total 5024
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3. Saff position (ason 31.03.2015)

Category Sanction Position Vacant
Scientific

Scientific

Director (018 - (013

Principal Scientist o7 15 -

Senior Scientist 12 0°] (0}

Scientist 19 13 (05}

Tota 0 3B -

Technical Saff

Category-I11 (T-6, 7/8) 2 2 -

Category-I1 (T-3, T-4 & T-5) 18 18+1* -

Category-I (T-1& T-2) 3+1 3 -

Total

Administrative Saff

Sr. Administrative Officer (013 (0] (013
F&AO (013 (018 -
AAO oL - (018
Assistant o (07} -
ubC (0% (024 -
PS (013 oL -
PA (024 03# -
Jr. Steno Gr.111 (018 02# -
LDC 3 a3 =
Tota 17 16 (013
Supporting Saff 10 10 =
Temporary StatusCasual L abourers 16 16 =

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

ICAR, they are to continue till further direction of the Council)

3.1. Promotion/assessment 3.2. Retirement

Sl.  Name Promoted to Dateof Sl. No. Name Retired on

No. promation

1  Sh.KrishanKumar Sr.Tech. Officer  22-01-2010 1 Dr. B. Gangwar 31-01-2015

2. Dr.SP.Singh Chief Tech. Officer 02-10-2008 2 Dr.SS.Pd 31-01-2015
2

L

i
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3.3. Transfers
Sl.  Name Designation Dateof To Remarks
No. transfer
1  Dr.GC.Sharma Principal Scientist 0507-2014 CSWCR&TI, Dehradun Transfer
2 Sh. M.P. Tripathi Driver (T2) 28-02-2015  ICAR-IISR, Lucknow Transfer
4. Research projects Numbers Cropst dairy isthe most dominant farming system
. intheAlipur villageand dday inthestart of sugarcane
llisniliste: s Z crushing by thesugar millswasidentified asthemost
b) Externally funded 09 Important constraint inthe system.
5. Salient Research Achievements Cuttings of Annavariety of applewhichwere8-9

ThelFSmodel developed at [1FSR, Modipuram,
inanareaof 0.70 haof land compriseof crops(0.38
ha), agri-horti system (0.30 ha), dairy animals (2
buffaloes+ 1 cow), small unitsof mushroom and
biogas (1.5 cubic meter),vermicompost, kitchen
gardening and boundary plantations of guavaand
karonda all along the farm boundaries provide
sizableamount (z 62,356/year) as saving to meet
out other liabilities of the family. Thissaving is
excluding of cost of production (z 2, 84,407) and
family consumption (z 1, 62,810).

Themushroommodule (18x13) gavethetotd yield
of 457kg with net return of z 26233 in addition to
employment generation of about 80 man days.

The net returns per ha from the vegetabl e based
systemwasfound to bez 150997 followed by crop
based system being z 70212 followed by fruit crop
based system beingz 50231.

Post harvest losses of around 10-20% were
recorded in sugarcane, whesat, paddy, potatoes,
vegetables etc. due to poor knowledge on post
harvest management and value additionin Western
Plain Zoneof Uttar Pradesh.

Women areworking actively infarming systemsof
Meerut district with very less ownership (3.47%)
and no control over land.

inchlongwererecorded 100% surviva with profuse
vegetative growth without any mortality. Theplants
successfully passed the severe summer of theregion
with maximum temperature of 42°C during June
2014.

Growing of cropsin sequence of pigeon peatblack
gram-whesat + mustard (ZT)-cowpea(F) wasfound
climateresilient cropping systemsit increasesthe soil
temperature by 1.4°C.

Growing of cropsin sequence of maize (c)+veg.
cowpea (bb)+sesbania (f)-lentil (bb)+mustard (f)-
green gram (mt) wasrecorded as most profitable
cropping systemsunder thewestern plain zone Uttar
Pradesh.

Long-termyield sustainability udiesrevelsthat the
highest riceand whest sustainableyieldindex (SY1)
(0.85for rice and 0.90 for wheat crop) was with
balanced nutrition plots, whereas recommended
NPK plotshad lowest SY.

Theradiation useefficiency of themustard cropwas
least among over other crops (maize, wheat and
barley) sowninthesystemsand it was0.49 (g/MJ)
and 0.59 (g/MJ) under zero and conventional
methodsof crop establishment.

Thehighest combined hest useefficiency (Kg/Degree
day) ongrainyield aswell ashiomassaccumulation
basis of rice-whest cropping system wasrecorded
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under early sowing/transplanting condition of the
crops (Rice cv. Saket 4 and wheat cv. PBW 226)
whichwasfertilized with 150 Kg Nitrogen /ha

Among thedifferent nutrient management options,
integrated plant nutrient supply (IPNS) had highest
system productivity followed by soil test based
recommendation (STCR), state recommendation
(NPKZn: NPK toriceand wheat) had lowest rice
wheat system productivity except organic farming
treatment.

Thesugarcanevarietiesviz. Co. 0238, CoSe 03234,
C0 0124 and CoSe 01434 appearsto be promising
over othersfor Western plain zone.

Soil organic carbon (SOC), available N, B, K,
cationic micronutrients(Zn, Cu, Mn) except, Feand
dehydrogenase activity wererecorded higher under
consarvation agriculturd practicesthan conventiondl
cultivation of rice-wheat sequence.

Spent mushroom compost (SM C) supported agood
growth of T. harzanumindicating its potentia use
for themass production of thisimportant bioagent.

Assessment of GHG indicatesthat highest emission
of CO, equivaent (CO,-€) to the extent of 548 kg
under cropping and 729 kg under horticulture/
agroforestry was observed at Sabour & Patnal FS
model s, respectively dueto application of inorganic
N fertilizer.

With an additiona expenditure of z 2250/- inform
of potash, therewasanincreasein net return of
13570/- per hectareinimproved practice over the
farmers’ practicein case of sugarcanewhereasin
case of wheat with additional expenditureof z 1300/
- in form of potash, there was an increase in net
return of = 4316/- per ha.

Mg or zonesfor management option covering largest
areawasunder Very Low N_Medium P_Medium

K which occupies 48.5% areafollowed by Very
low N_med P_high K (22.18%) and Critical low
N_med P_high K (16.5%). The minor zoneswere
identified asVery low N_high P_med K (3.28%
area), Very low N_high P_highK (3.44%) and Very
low N_med P_low K (5.35% area).

The single adaptation strategy of advancing of 10-
daysof sowing inwheat under projected climate
scenarioin 2050s islikely toresultinanincrease of
18.6% in mean net farm returns and subsequently
the per capitaincomewouldincrease by 11 %.

During 2009 to 2014, changeinirrigated areaover
bench mark irrigated area (2009) was recorded
7042 hato 22005 hain East YamunaCand (EY C)
command area. Similarly in Rabi season, an
improvement inirrigated areaof wasnoticeswhich
increased from 13834 hain 2009 to 25476 ha.

Milk productivity wasimproved (0.5-1.0 litter),
timely heating and health status of milking animals
also improved due to de-worming medicines and
feed supplement. Introduction of improved variety
of wheat gave 20to 22 % (irrigated condition) and
30 to 40 % (rainfed condition) more yield as
compared to conventiona varietiesintheK oteshwar
and Kandysol cluster in New Tehri Dist. Of
Uttrakhand.

Higher (13%) cost of cultivation under organic
production system wasrecorded and it was mainly
dueto bulky nature of organic manures compared
toinorganic production system however 17 % higher
net returns (at 20 % premium price) under organic
production system compared toinorganic production
systemwasrecorded. Statusof Soil Organic Carbon
22 % increase under organic production over
Inorganicin 6years.
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INTRODUCTION

The Project Directorate for Farming Systems
Research (PDFSR) wasgiventhe status of full-fledged
institute w.e.f. 27" November, 2014 and renamed as
“Indian Institute of Farming Systems Resear ch”
(NFSR) with 4 divisions (Integrated Farming Systems
Management, Cropping Systems & Resource
Management, Organic Agriculture Sysemsand Transfer
of Technology, Refinement & Human Resource
Development) along with AICRP on |FS and NPOF
being anintegra part of theingtitute.

Milestones of the Journey to | CAR-IIFSR

. 1952-53: " SimpleFertilizer Trialson Cultivators
Fields’ schemewas started.

. 1956: ‘Modd Agronomic Experiments wereadded
and*“All IndiaCoordinated Agronomic Experiments
Scheme” was started asan |CAR Project.

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

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

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

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

. 2014: PDFSR was upgraded to a full-fledged
ingtituteand renamed as* Indian I ngtituteof Farming
Systems Research” AICRPon IFS and NPOF as
integral part of ingtitute.

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., somewhereinmid- nineteenforties. He
wasinvited by thethen‘Imperiad Council of Agricultura
Research’ toreview the statusin respect of soil fertility
investigations, ingenerd, and manuring in particular, and
to suggest necessary stepswhich might betakento obtain
adequateinformation under different conditionsof soil
anddimatewithinavery short timesothat theagricultura
departments could providerelevant instructionsto the
farmersforincreasingthecropyieds. Hisreview report,
publishedin 1947, sgnificantly influenced the phil osophy
and practiceof fertilizer experimentation in the county.
Theimportanceof conducting smplefertilizer trialson
cultivatorsfieldsand complex experimentsat sel ected
centerswas emphasized in the report which promoted
theinitiation of “ Simple Fertilizer Trialson Cultivators
Fields’ in 1953 under Indo-American Technology
Cooperation Agreement through Soil Fertility and
Fertilizer UseProject.” withthefollowing objectives:

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

. Toinvestigate the relative response of different
fertilizersin variousbroad soil groupsand towork
out theoptimumfertilizer combinationsfor different
agro-climaticregions.

. Tosudy therdaiveperformanceof different nitrogen
and phosphatic fertilizersfor indigenousproduction.
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. Todemonstrate the role of fertilizer use on crop
production beforethefarmers.

Later, in 1956, Moddl Agronomic Experiments, i.e,
complex experimentson carefully selected centers, were
also brought under the purview of theproject and it was
renamed as ‘All India Coordinated Agronomic
Experiments Scheme (AICAES)’ . With the passage of
timetheschemewent through various stagesof evolution
to keep pace with the development in science and
technology and to meet theincreasing demands. The
research arena was expanded to include agronomic
research encompassing cultural practices, irrigation,
nutrition, chemical weed control and multiplecropping.
But theemphasi scontinued to remain on soil fertility and
fertilizer use efficiency. In 1968-69 the scheme was
sanctioned as ‘All India Coordinated Agronomic
Research Project (Al CRP) with two componentsviz;
‘Model Agronomic Experiments and* SmpleFertilizer
Trids.

Neverthdess evenafter greenrevolution, agricultura
research centered on only individual cropsinisolation.
But for asustai nable devel opment the system approach
iIsamust. Thisredlization might havegivenanimpetusto
start cropping systemsoriented research and the project
wasupgraded into aDirectorateduring 7" fiveyear plan
and was established asthe ‘ Project Directoratefor
Cropping Systems Research (PDCSR)’, which
becamefunctional inMarch, 1989 withitsheadquarters
a Modipuram, Meerut, U.P, Further, during 11" fiveyear
plan PDCSR has been re-designated as ‘ Pr o] ect
Directorate for Farming Systems Resear ch
(PDFSR)’ during 2009- 2010. During 2014 (12" five
year plan) PDFSR was upgraded to a full-fledged
ingtituteand renamed as*“ I ndian I ngtituteof Farming
Systems Research” besides AICRP on IFS (In
additiontoexisting 31 centres, ICAR-IASRI wasadded
as new voluntary centre) and NPOF (in addition to
existing 13 co-operating centres, 7 new cooperating
centerswereadded) asanintegra part of ingtitute (with
thefollowing mandates:

. To undertake basic and strategic research in
integrated farming system on productiontechnologies
for improving productivity and resource use
efficdendes

. To develop efficient, economically viable and
environmentally sustainableintegrated farming sysem
modelsfor different farming Situations.

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

. To undertake human resource development and
capacity buildinginintegrated farming system.

. Toactasarepository of information on al aspects
of farming systemsresearch and devel opment.

. To coordinate and monitor integrated farming
systemsresearchinthe country

Duringtheyear ICAR-11FSR wasoperating through
following threeplan schemes:

1. ICAR-IIFSR - Upgradation of PDFSR
headquarters at Modipuram to ICAR-IIFSR a full-
fledged institutewith 4 divisions (Integrated Farming
Systems Management, Cropping Systems& Resource
Management, Organic Agriculture Systemsand Transfer
of Technology, Refinement & Human Resource
Development).

2.AICRPon Integrated Farming Systems (IFS)

(a) IFSResearch Centres: TheAICRP-IFSwill be
headed by a‘ Project Coordinator’ under administrative
control of the Director [IFSR. On-station researchis
initiated at 31 main centresand 11 sub centres. These
centres are engaged in basic and applied research at
research stationsand are necessarily located at SAUs
or their Regiona Research Stationsor agriculturecolleges
of those general universities, where strong agricultural

r..l
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research baseisavailable. During XI1 plan, al existing
centersof the schemewill continue. IASRI, New Delhi
has been approved asanew voluntary center of AICRP-
IFS.

(b) On-Farm Research: On-farmresearchisgoing
onat 32 centres. These centresareengaged infarmers
participatory research. On-farm research (earlier known
asExperimentson Cultivators Fields) centresarelocated
indifferent agro climatic zonesand cover theentirezone.

3. Network Project on Organic Farming
(NePOF)- Theproject ispresently under progressat 13
cooperating centres, located at SAUS ICAR Ingtitutes
in12 gtates. At IIFSR, NePOF will be coordinated by a
Principa Scientist (asNationa P1), under administrative

control of the Director [IFSR. In additionto existing 13
cooperating centers of NePOF, following seven new
cooperating centershave al so been approved.

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

3. VPKAS, Almora(Uttrakhand)

4. NRC Seed Spices, Ajmer (Rgjasthan)

5. SDAU, SK. Nagar (Gujarat)

6. CTCRI, Thiruvanthgpuram (Keraa)

7. RMVU, Narendrapur (West Bengal)
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RESEARCHACOMPLISMENTS

Integrated Farming Systems M anagement

Theexperiment wasinitiated in 2011-12. TheIFS
mode! developed at PDFSR, now [IFSR a Modipuram,
inanareaof 0.70 hectareof land compriseof crops(0.38
ha), agri-horti system (0.30ha), dairy animals (2 buffa oes
+1 cow), smal unitsof mushroom and biogas(1.5 cubic
meter),vermicompost, kitchen gardening and boundary
plantations of guava and karonda al along the farm
boundaries. Besides cropsand dairy, an areaof 1800
sg.m. kept under agro-horti system produced 70.35
quintal of kinnow fruitsand 585 kg of food grains(rice
& whest) equivalent toz 6,80,583/halyear. Thisgavea
net returnsof z 89,445 from asmall areaof 1800 sg.m.
(4,96,916/halyear). The results emphasize the
importance and need of growing early fruitingand more

paying fruit plantsa ong-with cerea cropswheat andrice
asintercropstofulfill family needsof food grainsaswell
asnutritiondly rich fruitsgiving highincome compared
to other existing systemsof farming. Boundary plantations
of guavaand karondafruit plantsall along the borders/
boundariesof thefruit orchard dso gaveasizableincome
and fruit needs of the family. Other complementary/
supplementary enterprises like mushroom and
vermicomposting dso add significantly into grossand net
income of theIFSModel. Grossand net returnsduring
the year were recorded z 5,09,573 and z 2,25,166,
respectively as against z 92,527 and = 64,300 under
prevailing system of farming (Crop +Dairy). Recycling
of farm wastesand productsand by productswithinthe
system could save 21.72% expenditureto beincurred
onmarket inputs. In regard to nutrient addition, out of
total annual requirement of 350 kg NPK,, morethan 237
kg NPK could beincorporated by addition/recycling of
vermicompost, cropresidues, litter fall, weedsand green
manuring etc., thussaving morethan 53% of total nutrient
requirementsof thesystem. Thediversified sysemaso
generated more employment (369 Man days) as
compared to existing system.

Household food and fodder security

The system produced sufficient or rather morethan
required amount of amost &l thefood and fodder items
needed by thefamily membersand aso animalsreared
by them (Table 1).

Table1. Demand and production of different farm commodities (2014-15)

L 4

Area(ha) Cereals Pulses Oil-seeds Milk Fruits Vegetables Mushroom Green Dry
(kg) (kg) (kg) (Litre) (kg) (kg) (kg) Fodder  fodder

(kg) (kg)

Demand 1550 20 130 1120 20 a0 21900 4050

0.70 Production 3565 220 145 3349 9610 918 500 22710 3650
9
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Table2. Valueof farm produceand saving for household

Farm Value(z) Value(z) Surplus Production Family
Enterprises of all thefarm of all farm Farm commaodities cost () saving
commodities commodities availablefor (D) (€3]
produced at farm consumed market (C-D)=(E)
(A) in family (A-B)=(C)
(B)

Crops 105269 72860 32409 44274 (-) 11865
Dairy 175534 69200 106334 165680 (-) 59346
Horticulture 15979% 16850 142945 46743 96202
Others 68975 3900 65075 27710 37365
Total Area(0.70ha) 509573 162810 346763 284407 62356

Economic evaluation of IFSM odéel

Thedatagivenintable-2 below revealed that IFS
gpproachisnot only sustaintheagricultureunder margina
farm conditionsbut provide sizableamount (z 62,356/
year) assaving to meet out other liabilitiesof thefamily.
This saving is excluding of cost of production (z
2,84,407) and family consumption (z 1,62,810).

Thisproject wasstarted in 2013 for aduration of 3
yearswith the objectivestoidentify theclimateresilient
components of IFS under projected climate change
scenariosthrough modelling approach and to develop
DSSfor identifying thebest IFS optionsfor small and
margina farmersof western UP. During the second year

10

Table3. Minimum datasets (a-c) collected for calibration
of APSIM model duringkharif 2013.

(a) Rice

Variety

Sowing

Transplanting
Panicleinitiation
Flowering stage
Milking stage

Dough stage
Physiological maturity
Graing/panicle
Tillers/m?

Yidd

1000 grainwt

Biomass
Panicleinitiation(2 hill)
Flowering stage(2hill)
Milking stage(2 hill)
Dough stage(2 hill)
Maturity

Suganda-5
15-06-2013
10-07-2013
24-08-2013
07-09-2013
17-09-2013
25-09-2013
05-10-2013
60.2
275
5.280/1200m?
26019

66.89
115.3g
1504g
155.1g
12.280/1200m?
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(b) Sorghum (fodder) Yield 855kg/1600m?
Variety Kanpuri Safed 1000 grainwt 3829
Sowing 13052013 Biomass
Harvest 14-08-2013 Panicleinitiation(2 hill) 13349
vidd 9200kg/ 16007 Flowering stage(2hill) 146.99
Milking stage(2 hill) 152.7g
() Maize+Pigeon pea Dough stage(2 hill) 17099
Maize Pigeon Pea Maturity 1755kg/1600nm?
) . (b) Mustard
Variety Gangasafed-2  Variety T-7 Varicty e
Sowing 01-06-2013 Sowing 01-06-2013 Sonili 11-12-2013
Tesselling 16-07-2013 Flowering stage  05-09-2013 Flowering stage 29.01-2014
Silking 20-07-2013 Podformation  15-09-2013 Pod formation 02-02-2014
Milkingstage  30-07-2013  Grainfilling 23-09-2013 Grainfilling 20-02-2014
Date of harvest 18-08-2013 Dough stage  05-10-2013 dough stage 01-03-2014
Biomass 5000kg/  Physiological ~ 25-10-2013 Physiological maturity 20-03-2014
1600n? maturity Biomass 681kg/1600m2
Yidd 273kgcobs Biomass  550kg/1600m? Yidd 101kg/1600M?
1600 (c) Berseem (fodder)
Yied 50kg/1600n? Variety BL-10
Table4. Mini d d) collected for calibrati Sonng 110208
- o;rlr;;lr:n r?llc;aj: 2(3 i 3;) abe?t20132r14. P harvest 21052014
(@ Wheat Yied 2800kg/1600nm?
[y— HD-2067 (d)Maizet+B.gram
oot 05-12-2013 B. gram Maize
Panicleinitiation 21-02-2014 Vaiey  T9 Vaiey - Gangasafed-2
Flowering stage 06-03-2014 2o Y L2t sowing 06-09-2013
e 15082014 Yidd Nil Tesselling 28-10-2013
Dough stage 25-03-2014 Silking 0112013
Physiological maturity 10042014 AlIAgEss Sl
Graing/panicle 503 harvest 122018
Tillers/? 35 Biomass  4800kg/1600m2

Yidd  323Cobskg/1600m2

v

11
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of theproject, we have completed therecording of crop
phenology, crop growth, yield andyield attributesfor one
kharif and rabi seasonsfor cdibration of themodd. The
minimum datasetsrequired for calibration of themodel
Isgivenintable3and 4. Thesmulation setup of APSIM
cropsmulationmode will becreated for crop enterprises
based on the soil and phenological datafor calibration
of cropvarieties.

Resultsfor different modules (0.4 haeach) were
synthesized by taking datafrom ongoing experiments
for crop component and for fisheries component data
wereupscaled fromresultsof 0.1 hafish pond of I1FSR.
Highest grossand net return was obtained inthemodule
M 3 having fish and horticulture component (Table5).
Highest employment generation of 100 dayswasalso
observedin M3 modulehaving fish pond and horticulture
component on pond dike (Table6).

Table6. Employment Generation in different modules

(Mandays)

Treatments Employment

Generation
M1 Rice-Wheet-Sorghum-Mustard-SorghuminO.4ha 8L
M2 Sugarcane-S. Ratoon-Wheet in0.4 ha ®
M3 Fish+ Horticultureon pond dikein 0.4 ha 100
M40.2haof M1+0.2haof M3in0.4ha D
M50.2haof M2+0.2haof M3in0.4ha &

A year round production modul e of mushroomwas
developed during 2013-14 to 2014-15 by adjusting the
combinations of oyster mushroom (Pleurotus spp.),
milky mushroom (Cal ocybeindica) and white button
mushroom (Agaricus bisporus). A crop room of 18 x
13 sizewithfivetier rackswasused for themodule. Two

Table5. Compar ativeper formanceof fish and crop based modules. (All valuesin z)

Treatments Market Farm Total Gross Net B:C
purchase  Labour Cost Return Return  Ratio
M1 Rice-Wheat-Sorghum-Mustard-Sorghumin0.4ha 21763 12150 33918 4060 60142 177
M2 Sugarcane-S. Ratoon-Wheat in 0.4 ha 334 10350 47934 114000 66066 137
M3 Fish + Horticulture on pond dikein 0.4 ha 74600 12000 86600 185200 98600 113
M40.2 haof M1+ 0.2haof M3in0.4 ha 48134 12075 60259 139630 79371 131
M50.2 haof M2+ 0.2haof M3in0.4 ha 56092 11175 67267 149600 82333 12

12
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cropsof button mushroom from October-February with
long method of composting, 2 cropsof oyster mushroom
during October-November and February- March and
2 crops of milky mushroom from March- September
weretakeninthemodule.

By utilizing 70% capacity of thecroproom, anyield
of 457 kg of al the mushrooms (253.39 kg button &%
mushroom, 85.30 kg oyster mushroomand 119kgmilky ~ Oyster Mushroo ;\t (0| Oyster Mushroom
mushroom) was harvested with additional yield of 2600 . $
kg of highquaity organic manure (from button mushroom
spent compost) and 962 kg of animal feed (from spent
strawsof oyster and milky mushroom). Thetotal gross
return obtained was z 47233/- with net return of
¥ 26233/-, B:Cratio of 1.25 and employment generation
of about 80 man days. Thefruiting bodiesof mushrooms  Themoduleranwell duringtheyear and further finetuning
wereavailableduringal themonthsexcept for Junewhich  isunder progresson profit maximizationinfarming system
wasvery much unfavourabledueto dry hot conditions.  mode(Table7).

Milky Mushroom

Table 7. Economicsof theyear-round mushroom production moduleduring 2014-15

M ushroom species Button mushroom Oyster mushroom Milky mushroom
(Agaricusbisporus) (Pleurotusspp.) (Calocybe indica)
Annual yield of mushroom (kg) 25339 85.30 119.00
Yield of animal feed/organic manure from spent 2600 312 650
straw/compost (kg)*
Income from mushroom (%) 2027120 5118.00 9520.00
Income from spent spent straw/compost (7) 10400 624 1300
Cost of production (z) 14000 2000 5000
Grossincome (3) 3067120 5742.00 10820.00
Netincome (3) 16671.20 3742.00 5820.00
B:Cratio 119 1:87 116
Overall netincomefrom themodule (%) 2623320

* Spent straw as animal feed from oyster and milky mushrooms, organic manure from button mushroom

13
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Experimentswere conducted at 11 FSR, Modipuram
todevelop horticultura crop based mode for improving
profitability, enhancing productivity and nutritional
security of small and marginal farmersparticularly of
western plainzoneof Uttar Pradesh. Threemodules, viz.
Fruit based (CS 1, 0.3 ha), vegetable cropsbased (CS
2, 0.22 ha) and field crop based (CS 3, 0.4 ha) were
evaluated under thisproject

Under fruit crop based (CS-1) system mango, guava
and bananawere grown as main crop and cucumber-
radish, carrot and onion asintercrop in mango, brinjal,
pea and okra as intercrop in guava and turmeric as
intercrop inbanana. In vegetablebased (CS-2) turmeric,
bottlegourd-cauliflower-tomato and brinja-potato were
grownwhileunder crop based (CS-3) systemrice-whest
and sugarcane- s. ratoon-whegt were cultivated. Among
the modul es, vegetable based system has been found
mogt effectiveintermsof net returns. Thenet returns per
hafrom the vegetable based system (CS 2) wasfound
to bez 150997 followed by crop based system (CS 3)
beingz 70212 followed by fruit crop based system (CS
1) being z 50231. Higher returnsfrom vegetable based
system were mainly dueto contribution by cash crops.

Toidentify theextent of lossesand prevailing value
addition practices, a survey was conducted in three
blocksof Meerut district. Around 15% of thefarmers
are using neem leaves along with match stick for
preventing insect pest infestation in paddy and wheat
grain storage. Thefarmersarerecorded 10-20% post-
harvest losses in sugarcane, wheat, paddy, potatoes,
vegetablesetc. Theonly 10-15%farmersaredoing value
addition. Inthestudy district, themost of val ueaddition
aremainly carried out by women.

Evaluation of qualitiesof lemongrass(Cymbopogan
citratus) essential oil at different drying conditions

An experiment was conducted to explore the ail
content, chemical properties and characterizing the
lemongrassessentia oil under different drying condition.
Lemongrass |eaves were dried under three different
methods of drying viz., sun-drying, shadedrying with
source of ventilation and oven drying at 45°C for 7hrs
and extracted oil using Clevenger-type apparatus by
hydro ditillation method. Physiochemica properties(ail
yield, acid value, saponification valueandiodinevalue)
and essentid oil componentsof lemongrassunder different
drying treatments were analyzed and results are
presentedin Table8 & 9andFig. 1 & 2. Themaximum
essentia oil (3.06%) recovered in oven drying method
while, the minimum saponification value (142.59
mgK OH/g) wasrecorded in sundrying method, however,
theminimum acid value (4.14 mgK OH/g) and iodine
value(114.31gl 2/100g) wererecorded in shadedrying
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Table8. Physiochemical Propertiesof L emongrassoil at different dryingtreatments.

Treatments Essential ail Saponification value lodinevalue Acid Value
(%) (mgKOH/qg) (9! /100g) (mgKOH/g)

Fresh Leaves 0.77+041 145.85+011 117.11+0.19 4.20+024

Sundry Leaves 2.50+0.09 142.59+021 115.80+0.12 457+042

Shade dry Leaves 2.65+0.05 143.61+0.28 114.31+0.14 4.14+0.18

Oven dry Leaves 306£0.21 144.60+0.24 116.19+0.12 4.46+0.16

Table9. Essential oil componentsof Cymbopogon citratusasaffected by different dryingmethodsof leaves

No.  Compound RT (min.) Fresh(%) Sun-drying(%) Shadedrying (%) Oven-drying (%)

1 Myrcene 11.87 12.35+0.16 14.21+0.22 10.23+0.15 12.68+041

2 Limonene 191 0.38+0.12 0.31+0.08 0.39+0.32 0.38+0.01

3 Citrondla 12.66 156+0.16 321+0.19 289+0.12 3944021

4 Cis-Carveol 1312 0.61+0.05 0.91+0.05 0.68+0.02 123+0.05

5 Neral 1461 0.12+0.09 0.24+0.07 0.20+0.02 1.02+0.08

6 Nerd 1512 4215+0.35 34.23+0.28 39.35+0.26 35.81+0.24

7 Geranial 1564 0.75+0.02 121+0.04 154+011 181+0.12

8 Geranid 16.44 3512+0.21 2854+041 33.26£0.19 31.00+0.31

9 Carveol 2098 0.23+0.04 059+0.04 0.42+007 0.35+0.01

10 Geranyl acetate 219 0.26+0.08 0.86£0.16 054+0.09 125+021

n Caryophellene 2600 0.35+0.01 0.32+0.08 0.31+0.04 0.34+0.02

120
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Fig. 1. Effect of drying treatmentson Lemongrass Oil extraction Fig. 2. GCM S chromatogram of Lemongrass (C. citratus) oil

method. The essential oilswereanalyzed by GC/MS Among the componentsidentified, gerania (citral-a),
ingrumentsandidentified eleven different components.  nerd (citra-b), caryophelleneand limonenewerefound
major componentsin thelemongrassessentia ails.
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Development of value added products from
different farm produces

Different vaueadded productsviz., bad squash, lime
pickles, lemon sgquash, carrot tuity fruity, potato and
banana chipswere prepared and optimization isunder
progress. Through valueadditioninfarm producesviz.,
preparation lemon sguash fetches 40-50% more profit
than sdlling from fresh lime, moreover, valueadditionin
carrot by making tuity fruity during peak season, small
and marginal farmers could ableto storetheir produce
for longer timeand a S0 60% moreincomefromtheir farm
produces.

Drying and dehydration of oyster mushroom

Developed dehydrated oyster mushroom using
KMSand citric acid @ 0.5% and 0.1% respectively.
Thefind moisturecontent of 7.3% and 6.7% respectively
recorded under sun dryingwith 11hoursandtray drying
(50+£5°C) with 7hours. Among the different treatments,
sun dried productsrecorded the maximum dehydration
ratio of 10.7 whereasthe maximum sensory score(8.1)
wasrecordedintray dried samples(blanchingfor 5min.
+KMS@ 0.5% + citricacid @ 0.1%). Thisdehydrated
mushroom may be stored under poly propylene (PP)
packaging materidsfor morethanthreemonthsat ambient
storage condition.

Survey was conducted to know the gender
differencesinwork participation of pre-dominant farming
systemsof Meerut district. Tenfarm familiesfromeach
villagefrom each of thethreeblocksviz. Jani, Kharkhoda
and Hastingpur wererandomly sdected. Theinformation
was collected through faceto face interaction with the
help of interview schedule. Thesdient findingsaregiven
asunder:

L and owner ship

It wasfound that maximum land owned by themen,
whereas a fraction of land (3.47 %) was owned by
women. It was also observed that only (3.3 %) families
arefemale headed familiesand that is dueto death of
their husbands. Land taken onleasefor cultivation found
under men'scontrol (Table 10).

Major farming systems

It wasfound that sixty three per cent areahasbeen
covered by crop + dairy farming system with the annual
incomez 2,51402followed by crop +dairy + horticulture
system (36%) with theannual incomez 3,21,666 (Table
11).

Gender work participation

Inmany of thecrop production activitiesmen found
dominatinginwork participation viz. land preparation,
carrying seed for sowing, seed treatment, sowing,
manure, pesticide and weedicide application, set
treatment, planting and covering, irrigation, earthing up
(sugarcane), bringing crop to home and marketing.
However, drying and cleaning of seed before sowing,
storage and post-harvest management of crops, work
participation of women were found dominant.
Trangplanting of paddy wasfound to be done by women
labours (82.60). Work participationinweeding activity
was found joint followed by women labourers
independent. More than 50 percent of women were
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Table10. Gender differencesin owner ship and control over theland

Averagecroppingarea(ha)  Averageorchard area(ha) Total land area(ha) Leasedin Land(ha)
Men Women Men Women Men Women Men’'s Women's
ownership  ownership ownership ownership ownership ownership control control
200 0.07 0.008 Nil 2016 007 0.16 Nil

Table11. Pre-dominant far ming system and estimated annual income

PrevailingM ajor Farming Systemswith Percent Area Cover ageand estimated annual incomeper hectare

First Ranking Second Ranking
FarmingSystem  Areacoverage Estimated annual income Farming System Areacoverage  Estimated returns
(%) ®) (%) )
Crop + Dairy 63 251,402 Crop + Dairy + H 3,21,666

Horticulture

found participating in sugarcane detopping, detrashing
andbundling activitieseather ascultivatorsor aslabourers.
Harvedting (al crops), threshing and winnowing of paddy
wasfound to be done by laboures (both and women).
However, work participation in wheat threshing and
winnowing wasfound men independent and wasdone
through mechanicd threshers. For someof theactivities
viz. trangportation of manureto thefield and set cutting
of sugarcane, few amount of women work participation
wasfound.

Inlivestock, women work participation wasfound
more as compared to their male counterparts. For
milking, processing of milk, dung collectionand carrying,
dung cake preparation, shed cleaning activities, work
participation of women werefound morewhereasfor
feed preparation, feeding, watering and care of infant
animals, joint work participation followed by women-
independent work participation was found. Fodder
collectionwasfound to bedonejointly by thecultivators
and women labouresaswell. Growing of fodder crop
and marketing of milk were the only men dominant
activitiesfound.
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Feld planting of experiment wasdoneduring July —
August 2014. Plantsof threevarietiesof guava(Psidium
guajava) viz., Allahabad Safeda, Sardar (L-49) and
Sweta, threevarietiesof Ber (Jujupusjujube) viz. Gola,
Seb, Umran, Two varieties of Pomegranate (Punica
granatum) viz., Bhagwa,and Arakta, were planted along
with plantsof Sweet orange/ Mosambi (Citrussinensis)
Nagpur mandarin (Citrus reticulata) and Kinnow
(Mandarin X Orange). Initial growth observationswere
recorded for all cropsand varieties, it wasfound that
among above crops, vegetative growth of ber wasvery
fast and plantsattained height of 3.5feet within4 month
of planting. Flowering and fruit set wasa so observedin
dl thethreevarietiesof ber during first week of November
but it wasnon-significant.

Two blocks—one developed and one under-
developed onthebasisof *high’ and‘low’ productivity—
would be selected from adistrict. Further, threevillages
would be selected randomly from each selected block
of thedistrict, and asample of 33% farm households
would bedrawn according to the probakility proportiona
of thefarmersin each sizegroup. Different PRA tools
were used to elicit village information from the key
informants.

The preliminary resultsof PRA and FGD provides
sdlient pictureof an agricultural-based village economy.
Alipur village hasabout 600 househol dswith apopul ation
of 6500. The percentage of male, femaleand childrenin
the population is 34.6%, 32.30% and 33.07%,
respectively. The main occupation of thevillagersis
agricultureand livestock. Tubewdl|sarethemain source
of irrigation (60%) in additionto cand irrigation. Though
agricultureisthemain occupetion, thevillagersderivethar
livelihood from different sources, such as leather
processing, goat and pig rearing, andtiny shops. Crops+
dairy isthemost dominant farming systeminthevillage.
Themain cropsgrown by thefarmersof Alipur village
aresugarcane, wheat, jowar and rice. While 2/34 of the
wheat and one-fifth of rice production is used for
domestic consumption, 95% of sugarcaneproductionis
sold to sugar mill/crushers. Most of the milk produced
inthe household issoldinthe nearby market. Themost

Project team interactions with farmersduring the PRA & FGD
in Alipur village
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important congtraintinfarmingwasidentified asdelay in
the start of sugarcane crushing by the sugar mills. This
has severe adverseimpact on the sowing of next crop.
Theother main congtraintsinfarming wereidentified as
crop losses due to wild animals (pig & blue bull),
inadequate supply of dectricity, spurious pesticidesand
insecticides, highinput cost (diesd), late payment by sugar
mills, delayed in announcement of sugarcaneprice, and
ban on salling whesat and sugarcane outsidethe state.

Under thisexploratory trid, somenon-traditiona but
high value fruit crops were planted to see their
performance under western UP conditionsand to explore
the possibility of including above cropsin Integrated
Farming System. The cropswere, low chilling apple
(Malusdomestica) Cv. Anna, two typesof Dragon fruit
(Hylocereus undatus) Red fleshed and white fleshed,
AppleBer and Seedless Jamun (Syzygiumcumini) and
strawberry. All thecropswereplantedinfield conditions
during theyear.

Annaisalow chilling variety of gopledeve opedfrom
| sradl with recommendation of growinginwarmer aress
and subtropical conditionsIn thisexperiment, rooted
cuttingsof two lengthswere brought from Horticulture
Training and Research Centre, Kotdwar (UK) and were
planted during first week of March 2014 under uniform
field conditions. All theculturd practiced werefollowed
uniformly. Mulching with bananaleaveswasdonein
basins of each plant to conserve moisture and prevent
weed growth. Fortnightly basinirrigationswereprovided

v
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inplantsfromtimeof planting to duly. Thecuttingswhich
were 12-14 inch long survived up to mid-May and
sprouted new growth but died there after. Onthe other
hand, cuttingswhich were8-9inchlong wererecorded
100% survival with profuse vegetative growth without
any mortdity. The plantssuccessfully passed the severe
summersof the region with maximum temperature of
42°C during June 2014. The vegetativegrowthsof plants
wererecorded as6 feet and 3feet respectively for height
and canopy spread.

Cuttings of Dragon fruit (red fleshed and white
fleshed) and saplings of Apple Ber were brought from
Ahmadnagar (Maharasira) Dragonfruit plantsaretrained
on cemented pole. Plantsgrowthissatisfactory. All plants
passed the severelow temperature of western plain zones
of UPwithout any mortality. Plantsof seedlessvariety of
Jamunwerebrought from CI SH, Lucknow and growing
well under experimenta plot with good vegetativegrowth.

Experiment wasconducted successfully during kharif
season 2014 and succeeding crops (Wheat, oat, carrot
and peaare being takenin rabi season 2015

Datareved ed that fodder and grainyiedsof different
crops in the cropping sequences were varied due to
genetic divergent. However, maximum green fodder
production wasrecorded in Sem (Dolichoslablab)i.e.
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(340.83 g/ha) followed Cenchrus setigerus?a green  system with respect to the given termsand conditionsin
the query. Information systemwill be devel oped using
clitoriaternatea(133g/ha) and maize stover andgrain  three-tier architecture depicted asfollows:-

fodder and seedyield) i.e. (147.83g/haand 3.25g/ha),

yields(69.66 and 71.00g/ha), respectively.

Information system isarel ation based processing
systemthat includesstorage of dataof variousparameters
of theobject. Thedataisinternally related to each other
inthesystem with different parameters of object onthe
basis of somecommonfieldssuchas“fieldids’. The
rel ation-based databasein the system hel psthe user to
get the solutionsin theform queriesto theinformation

In three tier architecture , softwares viz., PHP

MY SQL ,APACHE , HTML, I1Sweb server will be
used for development , testing and hosting Information
System.

a)

b)

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

TheApacheHTTP Server, isalso an open source
software commonly referred to asApacheisaweb
server application notablefor playing akey rolein
theinitial growth of the World Wide Web.

MySQL (alsocaled“My Sequel”) istheworld’'s
most widely used open-sourcerelational database
management syssem (RDBM S) that runsasaserver
providing multi-user access to a number of
databases, though SQL ite probably hasmoretotal
embedded deployments.
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Cropping System and Resource M anagement

Experiment on bio-intensivecomplimentary cropping
system was initiated during 2008-09 and continued
during 2014.

Ten complementary systems were evaluated for
higher productivity and profitability. Thecropping systems
evaluated were, T : rice-wheat, T,: hybrid rice-lentil
(B)+wheat (F)-cowpea (V+R), T,: maize (C)+veg.
cowpea (BB)+sesbania(F)-lentil (BB)+mustard (F)-
greengram (G+R), T,: maize (G)+black gram (1:1)-
mustard (F)+veg. pea(B)-greengram (G+R), T,:maize
(C)+seshania-toriat g. sarson (TPT)-greengram (ZT)
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(G+R), T.:pigeon pea +black gram (1:1)-wheat+
mustard (6:1) (ZT)-cowpea (f) (ZT), T,: pigeon pea
(1:1)-wheat+ methi (6:1) (ZT)-cowpea (f) (ZT), T:
sorghum+ cluster bean (f)-maize(C)+black gram (1:1)-
methi- cowpea (V+R), T, maize+ cowpea (f)-maize
(G)+black gram-wheat+ methi (6:1)-greengram (G+R),
T,: sorghum (G)+cowpea (V)-oat (f)-pearl millet
(f)+cluster bean (V).

Raising of maizefor cobs+vegetablecowpeain 1:1
ratio on broad beds (BB) and sesbaniain furrow during
kharif and mustard in furrow and 3 rows of lentil on
broad bedsin rabi while 3 rowsof green gram on beds
insummer produced highest REY of 25.59t ha' with
productivity of 70.11 kg ha*day* and profitability of
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Fig. 5. Effect of bio-intensive complementary cropping systems
on profitability
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Table11. Comper ative study of biomassand radiation useefficiency of varioustreatments

Treatments Biomass Radiation
(t/ha) UseEfficiency
(9Mj)
Rice-Wheat 2442 150
Hy. Rice-Lentil(b)+Wheat (firb)-Cowpea (v+r) 226 177
Maize(c)+veg. Cowpea(bb)+Seshania (f)-Lentil (bb)+Mustard(f)-Green gram (mt) (g+r) 50.08 201
Maize (g)+Black gram (1:1)-veg. Pea(firb)+Mustard (f)-Green gram (g+r) 24.3 098
Maize (c)+Sesbania-toriat+ Gobhisarson(tpt)- Greengram (zt) (g+r) 4555 171
Sorghum+Cluster bean (f)-Maize(c)+Black gram (1:1)-Methi- Cowpea (v+r) 106.74 419
PigeonpeatBlack gram (1:1)-Whest+Mustard (6:1)(zt)-Cowpea(f) (zt) 4498 189
Pigeonpea-Whesat+Methi (6:1)(zt)-Cowpea(f) (zt) 4599 193
Maize+Cowpea(f)- Maize(c)+Black gram- Wheat+Methi (6:1)-Green gram(g+r) 108.06 4.26
Sorghum(g) + Cowpea (V) -oat (f)-Pearl millet(f)+Cluster bean (v) 12295 454

736 ha'day* and was remarkably better than other
systems. Thecomplementary effectswerereflectedinthe
system asin broad bed and furrows (BBF) system, the
furrows served asdrainage channelsduring heavy rains
inkharif whichwereutilized for in-situ green manuring
with 32t ha' green foliageincorporated after 45 days
of sowing. Thetimely sownmustard cropinthesefurrows
resulted agood harvest 1.49 t/haand abonusyield of
lentil (1.41t ha') could be harvested on one hand and
35% of irrigation water wassaved. Inthe summer season
green gram could yield 1.70 t ha® as grain while
incorporation of green gramfoliage of about4thain
thesoil further heped thesysemfavourably. Bio-intensve
systemof raisng maize+cowpea(f)-maize(C) +b. gram-
whesat+ methi (6:1)- green gram (G+R) was second best
whichresultedin REY of 24.88t ha* with productivity
of 68.45 kg grain ha'day* and profitability of z 732 ha
L day*. Thissystem proved to be the second best in the
order of merit. The lowest yield (11.32 t/ha) with
productivity of 31.00kg grainha' day* and profitability
(z 297 ha'day*) was obtained under the conventional
rice-wheat system.

Radiation useefficiency (RUE) of the cropsgrown
during kharif 2013 to summer 2014. The RUE wascal-

culated onthebasi sof Photosynthetically Active Radia-

tion (PAR) of the systemsaswhole. Resultsrevealed
that Radiation use efficiency (gMj*) under
treatment, Sorghum (g) + Cowpea (v) -Oat (f)-Pearl

millet (f) +Cluster bean (v) washighest (4.54 gMj ).

The RUE (0.98) waslowest under treatment ,:Maize
(g) +Black gram (1:1)-Veg. Pea(firb) +Mustard (f)-
Greengram (g+r). Thelower RUEwasduetoinclusion
of oilseed crops and vegetable peawith two crops of
short statured legume crop. In comparisonto rice-whest
cropping system, the RUE of only one treatment
viz.,Maize (g)+Black gram (1:1)-Veg. Pea
(firb)+Mustard (f)-Green gram (g+r) wasvery low and
itwasdueto very low biomassaccumulation per day.
Thetreatments having C4 cropslike Maize and Sor-
ghumwererecorded asmogt efficient trestmentsinterms
of harvest of solar radiation ondaily basis. Thesetrest-
mentsalso produced higher biomassthrough higher rate
of carbon sequestration per day. Comparativeanaysis
of theresultsrelated to productivity and radiation har-
vest of the systemsreveal ed that Sorghum(g) + Cow-
pea(Vv) -oat (f)-Pearl millet(f)+Cluster bean (v) ismore
efficient intermsof harvest of radiation at the marginal

cost of the productivity recorded highest under treat-
ment Maize(c)+veg. Cowpea(bb)+Sesbania (fl)-

22




ICAR-IIFSR Annual Report 2014-15

Lentil(bb)+Mustard(f)-Green gram (mt) (g+r) (Table
11).

In order to study the production sustainability and
changesin soil physic-chemical aswell asmicrobial
population under integrated use of fertilizersand organic
manures, along-term study initiated in Kharif 1993 on
sandy loam (Typic Ustochrept) soil was continued
consecutively for the 21" year during 2013-14.

Effect on yield sustainability

Long-termyield sustainability studiesrevelsthat the
highest rice and wheat sustainableyield index (SY1)
(0.85for riceand 0.90 for whest crop) waswith balanced
nutrition plots (T,), whereas T, (i.e. Recommended

== NPK+S+Zn
==GR

=Y M
=8—=GR:FYM

=#=PRec NPK+Zn
=—=5PM
~—+—RS:RS

Fig. 6. Effect of nutrient management options on lower canopy
temperature

NPK) plots had lowest SYI. The lowest SY1 in
recommended NPK plots (0.56 for rice and 0.41 for
wheat crop) indicates the non-sustainability of state
recommendation in rice-wheat system in long-term.
Among the organic sources, use of sulphitation press-
mud during monsoon season had highest SY| inrice
(0.76) whichwasequal to gpplication farmyard manure
use in monsoon season. The SY| for other organic
manureintegration optionswere 0.73 for summer green
gram green manuring after picking of pods, 0.65 for
FYM usein winter season (wheat crop) and 0.72 for
sulphitation press-mud applied to whest crop. Inwhet,
gpplication of FY M to previousricecrop had maximum
SY1 (0.84) followed by itsapplication to wheat (winter
season) crop (0.82).

Effect on canopy temperature

Studiesmade at 55 daysafter transplanting (DAT),
60 DAT, 65 DAT and 70 DAT inriceclearly indicatethe
significant role of organics integration on canopy
temperature reduction and it was least with 25%
subdtitution of FY' M, followed by sul phitation press-mud,
straw incorporation before the sowing of riceand wheat
crop. Ontheother hand, useof only chemical fertilizers
(NPK) did not prevent the canopy temperaturerize,
which may have adverse effect on stometal regulation
and other bio-chemical processes(Figs. 6 & 7).

Upper canopy temperature (°C)

26 | —+—RecNPKiZn  —m=NPKiS+Zn  —a—FYM
gy ——5PM ——GR —0—GR:FYM
2 ——RSRS
2
55DAT 60DAT 65DAT 70DAT

Fig. 7. Effect of nutrient management options on upper canopy
temperature
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Sudieson components of organic carbon inputsto
the soil

Different organic carboninputslike stable biomass
C, root biomass C, Rhizodeposition biomass C and
external organic Cinputswerestudied (Table 12) and
total Cinputsform different resourceswere estimated.
Resultsreved ed that maximumtota biomasscarbonwas
recorded with FY' M / Sulphitation press-mud/ NPK+S
applied plots, whereas, thetotal biomassCinput (Insitu
+ externd Cinput) washighest with plotshaving riceand
whest straw recycling during both the season. Among the
different externd inputs, crop residue of riceand whesat
had maximum Cinputsfollowed by greengramresidue

In monsoon season (rice crop) and FY M usein winter
(wheat crop) season.

Validation through APSIM model

Parameterization of Agricultural Production Systems
Simulator (APSIM) crop growth modd wasmadeusing
2008-09 and 2009-10 data set. The APSIM model
parameterized using crop phenology datashowed the
comparablericeand wheet yieldsin ssmulated aswell as
inactua yield. APSIM model wasasorumfor 17 years
data set (i.e. 1993-94 to 2009-10) showed yield
variability between actua and smulated withinthreshold
limit (Fig. 8and 9).

Table12. Componentsof organic C inputsto soil under rice-wheat system

Simulatod and Actual rice grain yield (kgha''}

1902 1993 1904 1995 1906 1997 1995 1998 2000 2001 2002 2003 2004 2005 2008 2007 J008 2000 2010
Year

Fig. 8. Comparison of long-term actual and simulated rice
yield

Treatment Subble Root Rhizodeposition Total External Total C

biomassC biomassC biomassC biomassC organicC inputs

inputs
Rice  Wheat Rice  Wheat Rice  Wheat Rice  Wheat Rice  Wheat
Control 067 033 222 159 6.63 347 952 539 1492
NPK+Zn 164 107 5.02 640 1353 10.36 2019 17.83 - - 3802
NPKZn+S 243 153 864 10.24 1818 129 2924 2471 - - 5394
FYM Sub 208 133 7.71 913 16.98 1182 26.77 228 3906 - 8311
SPM Sub 234 156 880 1043 1812 1285 2926 2484 1094 - 65.03
GRSub 192 129 7.74 872 16.29 1147 2595 2148 1321 - 6064
GR:FYM 193 135 744 907 1516 1127 2453 2169 1321 3906 9850
RS WS 175 117 6.76 800 14.38 10.10 2290 19.26 6154 4772 15142
; =~ 1}
_— 3 = A

and Actual wh

. 888888 %

] | i J . . a J a y 8 a | a | a
1902 1953 1964 1665 1966 1967 1998 1599 2000 2001 2002 2003 2004 2004 2008 2007 2008 2009 2010
Year

Fig. 9. Comparison of long-term actual and simulated wheat
yield
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Thelong-term experimentswerecarried at research
farm Modipuram in kharif season to study the
comparative performance of different methodsof rice
planting, namely; hand transplanting (HT), transplanting
by self-propelled transplanter (MT), transplanting by
manual transplanter (MaT), bed planting (BP), zerotill
drilling (ZT), griptill drilling (ST), rotary till drilling (RT),
drum seeding (DS) and sprouted broadcasting (BS), with
repecttoriceyield (), benefit: costratio (B: C), energy
output: input ratio (EE) etc. In Rabi, the comparative
performance of different machinesnamely; bed planter
(BP), zero-till drill (ZT), strip-till drill (ST), rotary-till
drill (RT), and conventiond drill (CS), intermsof wheat
yidd(Y), benefit: cost ratio (B: C), energy output: input
ratio (EE) ineach succeedingriceplots. Theexperiments
were design in randomized block design with three
replications. Both the crops were grown with
recommended package of practice. A recommended
fertilizer dose of 120-60-40 kg ha' wasappliedinrice
(saket-4) and wheat (PBW-343).

The comparative performance of different methods
of rice planting, namely; hand transplanting (HT),
transplanting by self-propelled transplanter (MT),
trangplanting by manud transplanter (Mar), bed planting
(BP), zerotill drilling (ZT), happy-turbo seeder (HT),
rotary till drilling (RT), drum seeding (DS) and sprouted
broadcasting (BS), with respect toriceyidd (Y), benfit:
costratio (B: C), energy output: input ratio (EE), water
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use(WU), infiltrationrate (IR) and weed infestation (We)
was eva uated. Theeffect of planting methodsonrice
yieldisdepictedin Fig. 10. Thehighest yield wasfound
in MaT followed by MT, HT among the puddied
transplanted rice. It was observed that the yield was
higherinMaT (4%) and at par with M T with comparison
to traditional method. Thelower of yieldin ZT (16%),
HTS (17%), BP (15%) and CS (20%) was observed
ascompared totraditional HT (5.52 t/ha). The higher
net return was noticed inthefivedirect seeded riceas
compared to three puddled transplantedrice (i.e. HT,
MT MarT). Theenergy net return was 9 to 10% higher
InZT and HTS, as compared to HT. Energy outpult:
Input ratiowas 24% higher inZT, 15to 4% higherinall
themethodsexcept DS, CSand BS, whereit was3to
10% lower, compared to HT (4.73). Thewater usewas
30% lower in BP; 2 to 6 per cent lower in al other
methodsexcept CS, DSand BS, whereit was 3t0 5%
higher, compared to HT (210 ha-cm). Theinfiltration
ratewas maximumin BP (80 mm day*) and lowest (35
to 43 mm day™) in the three transplanting methods
because of puddling. Theweed dry matter was 60 to
200% higher in all the methods but 34 and 38 per cent
lowerinMaT and M T, compared to HT (60 kg ha?).

® Biomass{t/ha) = W wWtof (ha) = = ft/ha) =

12.00

10,00
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Rice sown by RCTs machineris

Fig. 10. Effect of yield (biomass, straw and grain) of rice sown
by RCTs machineries

Fvemachinesfor direct dry seeding of rice, namely;
conventiona drill (CS), zero-till drill (ZT), happy-turbo
seeder (HT), rotary-till drill (RT) and bed planter (BP)
were evaluated using uniform seed (Saket - 4) rate of
30kgha™. Under ZT, HT, RT and BPsowingwasdone
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directly without any field preparation but sowing under
CS was done after preparing the field with two
harrowing, 2 cultivator passes and one planking
operations. The row spacing was kept at 180 mm in
CS, ZT, HT and RT, and 120 mm in BP. The
performance parameters of different rice seeding
machinesshowed that ZT, HT, RT and BPof ricesaved
time (90 to 84%), labour (83 to 81%), diesel (86 to
60%), cost (80 to 63%), energy (80 to 61%) and also
irrigation water (5to 20%) ascompared to conventional
sowing. The rice yield, economics and energy use
affected by different methodsis presented. The zerotill
drilling produced higher rice (12 %), net returns (35 %),
B: Cratio (15 %) and energy output: input ratio (30 %),
compared to conventiona sowing. Therotary till drilling
produced higher rice (10%), net returns (25%), B: C
ratio (12%) and energy output: input ratio (12 %),
compared to conventional sowing. The happy turbo
seeder produced higher rice (10 %), net returns (28 %),
B: Cratio (12 %) and energy output: input ratio (22 %),
compared to conventional sowing. The bed planting
produced higher rice (8 %), net returns (20 %), B: C
ratio (12 %) and energy output: input ratio (22 %),
compared to conventional sowing.

Biomass (t/ha)

MY

Illee sown by IICI' machil nerls

= Wt of Grain (t/ha) = Straw yield (t/ha)

Yield (t/ha)
e B N W A& U O N X O

Fig. 11. Effect of yield (biomass, straw and grain) on different
direct seeded rice by RCTs machineries

The comparative performance of different RCT
machinesnamely; bed planter (BP), zero-till drill (ZT),
happy —turbo seeder (HT), rotary-till drill (RT), and
conventiona drill (CS), intermsof yield (biomass, straw
andgrain), benefit: costratio (B: C), energy output: input
ratio (EE), water use (WU), Phalarisminor (PM) and

other weeds (OWE) wasassessed. Theeffectivefield
capacitiesof RT, HT, ZT, BPand CSwere 0.45, 0.42,
0.52, 0.38 and 0.45 ha h™, respectively. The rotary,
happy turbo seeder and zerottill drilling and bed planting
weretimesaving (70to 78%), labour saving (68 to 70%),
diesel saving (60 to 80%), cost saving (67 to 76%),
energy saving (6210 80%) and dsoirrigationweater saving
(15t0 30%) compared to conventional sowing of whest.
Also, there was saving of about 10-15% in seed and
fertilizer inputsin bed planting compared to conventional
sowing. Theyiddaitributeshaveno sgnificant difference
among thetreatments. The highest yield wasfoundin
BP(4.58), followed by HT (4.54 t/ha) ZT (4.50), RT
(4.44) and CS (4.40) but which are statistically at par.
Happy-turbo seeder, zero, and rotary till drillsand bed
planter provided higher net returns (10-20%), cost
effectiveness (8-13%) and energy efficiency (19-26%);
and reduced Phalaris minor (57-82%), other weeds
(65-82%), compared to conventional sowing of wheat
(Fig. 12).

® Biomass (t/ha) ® Grain yield {t/ha) * Strawyield (t/ha)
14
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Fig. 12. Effect of different RCT machineries used for wheat
crop establishment on yield (grain, straw and biomass)

A fidd experiment isin progresssince 1998 to study
theyield and cost of recycling of rice-wheat straw after
combine harvesting and to eval uate the performance of
subsequent cropsin straw recycled fields. Crop residue
management and for whest crop establishment means
were separated using least significant difference (LSD)
at P< 0.05. It was observed that for recycling of rice
residue (5to 6t hat) aswell aswheat straw (8t0 8.6t
ha) and the degree of recycling was 76-81%. The
wheat yield varied from (4.3t0 4.5t/ha) inriceresidue

r..l
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managements viz., RR, RB and RI and crop
establishment methodsviz., ZT, RT and CS (Fig. 13).
Thewheat yield hasno significant differenceamong the
treatments. There was appearance of yellowing in
seedlingsat theinitial stagebut subsequent establishment
and growth of crops was found similar to non-straw
recycled fields. The recycled wheat straw got
decomposed after about 50 to 55 daysinricefields.

® Biomass (tfha) =

S WtofGrain(tha) = * Strawyield (t/ha)

RR RB R I HT L83

Fig. 13. Effect of residue management and different residue
management machineries on wheat yield

5 B

Yield (t/ha)
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Twotillage systems, four cropping systemsand four
crop residue mulching and fertilizer combination were
fectoridly combinedinasplit-split plot desgnwiththree
replications. Thetillage systems (main plots) were: no
tillage (NT) and conventional tillage (CT), i.e. 4
harrowing and one patella. The cropping systems (sub-
plots.C. - rice-wheat; C,- rice-winter maize; C-rice-
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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 doseof fertilizer (RDF). A recommended
fertilizer dose of 120-60-40 kg ha wasappliedinal
rabi crops. All the crops were sown as per
recommended package and practi ceswith seed rate 100,
25, 100, 6 kg ha and line spacing 20, 60, 20 and 45
cm gpart of whesat (PBW-343), maize (Naveen), barley
(K-508) and mustard (Pusabold), respectively.

Soil enzymeactivity can be used asan indicator of
soil quality for assessing the sustainability of agricultural
ecosystem. Two tillage systems (notillage (NT) and
conventional tillage (CT), i.e., 4 harrowing +1 tine
cultivating and one patella), 4 cropping systems (C, -
rice-wheat, C, - rice-winter maize, C, - rice-barley and
C,—rice—mustard) and 4 treatments of rice residue
mulchingin combinationwith chemicd fertilizers(M, -
No mulch+ recommended dose of fertilizer, M, - Mulch
(6 Mg ha') + RDF, M, - No mulch +125% RDF and
M, - Mulch (6 Mg ha') +125 % RDF) were used as
main, sub and sub-sub plotsrespectively inasplit plot
design. AvallablePand Zn sgnificantly (P<0.01) affected
by tillage system and rice crop residue mulching with
combination of RDF. However, cropping systemdid not
influence available Zn at surfacelayer. SOC (g kg?),
MBC (ug g%), DHA (ug TPF g24h?), AcPand AkP
(ug PNF g*h*) weresignificantly (P<0.01) higher in
mulching+125% RDF(6.35, 355, 48.39, 202.5 and
3014.2 respectively) compared to mulching+RDF (5.94,
343, 38.26, 173.98 and 2987.3 respectively) which
weresgnificantly higher thanwithout mulching trestments.

The agrometeorol ogical index like radiation use
efficiency (RUE) of ricecropwere 1.57 (yMJIn¥?) and
0.95 (g/MJIm?) under conventional and zero tillage
methodsof crop establishment. Themeanvauesof RUE
of thewheat under zerotillageand conventional methods
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were1.17 (/MJIm2) and 1.50 (g/MIm2). The RUE
of themaize cropwas0.98 (g/MJIm2) and 1.36(g/MJ
m2) under zero and conventional methods. The RUE of
barley washigher (1.12g/MJIm2) in zerotillage over the
conventional method (0.97g/MJm?2). The RUE of the
mustard crop wasleast among al thecropssowninthe
systemsand it was 0.49(g/M I m2) and 0.59 (/M I m2)
under zero and conventional methods of crop
establishment methods.Diurnal variations in CO2,
temperature and rel ative humidity under thecrop canopy
wasrecorded and andyzed. Thediurna rangeof CO2,
temperature and rel ative humidity were 468-485 ppm,
16.5-20.2°c and 38-60% respectively.

A field experiment was started during kharif 2010
to calibrate and validate the DSSAT model to find out
theeffectsof climatechangeon productivity of rice-whest
cropping system and itsmitigation strategies by using
DSSAT model inwestern plain zone of Uttar Pradesh.
Twowheat genotypesviz, PBW 343 and PBW 226 with
twolevesof Nitrogen (60 Kg ha' and 150 Kg ha?) were
sown on three different dates viz, D, (4" week of
October), D, (4" week of November) and D, (4" week
of December) with four replicationsduring Rabi 2013-
14. Two rice genotypes viz, Pusa Sugandha 4 (PS 4)
and Saket 4 withtwo levelsof Nitrogen (60 Kghat and

150 Kg ha) weretransplanted on three different dates
viz, D, (3“week of June), D, (1% week of July) and D,
(3 week of July) in four replications during Kharif
2014.

Thehighest combined heet useefficiency (Kg/Degree
day) ongrainyieldaswell ashiomassaccumulationbasis
of rice-whest cropping system was observed under fist
dateof sowing/trangplanting of the crops (Ricecv. Saket
4 and wheat cv. PBW 226) which wasfertilized with
150 Kg Nitrogen/ha. (Fig. 14).

| =HUE_Grain(Kg/haloday)

® HUE_Bio(Kg/ha/oday)
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HUE_Grainand HUE_Bio

Fig. 14. Combined Heat Use Efficiency (HUE) of rice-wheat
cropping systemson grain yield and biomassaccumulation basis

The combined radiation use efficiency of therice—
wheat cropping systemswasca culated and it wasfound
that the Saket cv. of riceand PBW 226 cv. of thewheat
whichwasfertilized with 150 Kg nitrogen per ha. under
the system mode was highest efficient to harvest the
radiation over the other trestments (Fig. 15).

| = RUE_Bio(gMJ-1m-2) = RUE_Grain(gMJ-1m-2) |

Fig. 15. Combined Radiation Use Efficiency (RUE) of rice-wheat
cropping systemson grain yield and biomassaccumulation basis
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TheDSSAT family of CERES-Ricemodd wasused
totest thesengtivity of themode under variousscenario
of the climate change and it was found that Saket 4
transplanted on 3“week of Junefertilized withthe 150
KgNitrogen per ha. gavethe highestyield (Fig. 16).
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Fig. 16. Sensitivity of the model under various scenario of the
climate change

The field experiment conducted to develop
synthes zed sustainable production mode for rice-whest
system, was continued for 16" consecutiveyear (2013-
14). To addresstwo major non sustainability issuesin
rice-wheet sysemviz., dedining soil fertility andincreasing
infestation of noxiousweeds such asEchinocloasppin
riceand Phalarisminor inwhesat, well established proven
technol ogiesare being compared as per trestment details
givenbeow:

T, = Control, i.e., no chemical fertilizer or organic
manure

T, = Recommended fertilizer dosetoriceand wheat

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

T, = Fertilizer smilarto T, but substitution of every

third wheat crop with forage berseem

T, = Fertilizer smilarto T, but substitution of every

third rice crop with forage cowpea
T, = soil-test based fertilizer useinriceand wheat
T, = organicfaming

All thetreatmentsare dynamicin nature, and are
subject to changein accordance with changein package
of practices, fertiliser recommendation or soil-test values

Among thedifferent nutrient management options,
integrated plant nutrient supply (IPNS) had highest
system productivity followed by soil test based
recommendation (STCR), state recommendation
(NPKZn: NPK toriceand whest) had lowest ricewheat
system productivity except organic farming treatment.

Sugtainableyiedindex (SY ) measured for therice-
wheat system using 03 yearsmoving averageindicates
that STCR had highest SY1 (0.88inriceand 0.90in
wheat crop) followed by IPNStreatment (0.80inrice
and wheat crop) (Fig. 17). Onthe other hand, lowest
SY | wasnoticed with organic farming trestment.

Canopy temperature (°C) studiesweremadeinrice
Season at 55 daysafter transplanting (DAT), 60 DAT,
65 DAT and 70 DAT indicatesthat use of organicshad
mitigating effect on soil canopy temperature and the
lowest canopy (lower and upper canopy) wasrecorded
under organic farming plots(Fig. 18). Ontheother hand,
useof chemical fertilizer i.e. Recommended NPK had
maximum canopy temperatureriseat all thericecrop
studied stages.
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Fig. 17. Effect of nutrient management options on crop productivity and sustainable yield index
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Fig. 18. Effect of IPNS options on canopy temperaturein rice

Rice crop photosynthesisrate studiesin 2013-14
indicates that organic farming plots had maximum
photosynthesisrate (1 mol/m?/sec) followed by IPNS +
berseem plotsand STCR plots. Thelowest photosynthess
ratewasrecorded under control plot wherenofertilization
wasmades nceinception of thestudy.

Inwestern plain zone sugar cane—wheat cropping
system is pre-dominantly adopted since along back
because, thissystem not only sustain thelivelihood of
small and marginal farmers but land less |abor al so.
Sugarcaneplanting inthiszoneisgenerally done after
harvesting of wheet inthe month of May smilarly whesat
crop is aso sown very late after harvesting of cane
ratooninthemonth of December of January. Lateplanting
of sugarcanenot only affect caneyield andjuicequality
intheregion but sugar recovery gets depleted dueto
immature cane crushing. Ontheother hand, wheat yield
owingto late sowing in western plain zoneison lower
pedestal againgt nationd average. Inorder tosustainthis
intensive cropping system of sugarcaneand wheat needs
to evaluate short duration and high yielding Varieties
which could benefit farmersof thiszone.



ICAR-IIFSR Annual Report 2014-15

However, wehaveinitiated thework by briningthe | SI- Entries Germin-  Tiller  Cane HRBrix
17 sugar caneclonesfrom SBI, Regiond Centre, Karnd, No. ation % 000/hac. girth(cm) %
ISR, Lucknow and UPCSR, Regional centre, Co.05011 2063 8281 210 1654
Muzaffarnagar. Theseed of dl clonesisbeing multiplied Co.0238 2436 13287 248 1664
infidd No—D-8 at Swayafarmwiththeaimto conduct CoPant97222 3754 16253 186 14.24
theexperiment inthemonth of April, 2015. Cos08279 4347 16933 212 1612

CoSe03234 33.78 147.08 220 1536
CoS03251 3291 9332 212 16.24
CoLK 11201 4054 12545 210 14.64

Theobservationshavebeen recorded on germination
%, Tillers000' /hac., canegirth, HR Brix.

Eighteen Varieties had been planted six row each LGO4043 7% 4B 19 1612
aminga multiplyingtheir planting materia for conducting Co0124 463 17366 214 153
Co0118 009 6983 246 158

trial/Experiment to find out their genetic potential under

late planting (inthe month of April/May). Co98014 64 12198 242 1652

CoSe01434  37.%6 132.87 250 1512
CoS07250 40.27 12422 218 1968
UP05125 5138 12051 204 1644
UP0097 30.81 87.75 252 1444
CoPant05254 1759 45.73 2.26 1748
CoPK 05191 3240 156.35 194 1648
CoLK 13201 3287 79.73 170 1532

However, initid obsarvationsreved that Varietiesviz.
Co. 0238, CoSe 03234, Co 0124 and CoSe 01434

appear to bepromising

BRNBELHEBRRBO®YOHEODE
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Organic Agriculture Systems

Theexperiment was carried out in split plot design
with three replications with four crop establishment
techniquesviz, rice-whest (conventional), rice (DSR-
ZT) - wheat (ZT), rice(DSR-ZT) - wheat (ZT) +rice
resdueandrice(DSR-ZT) - whest (ZT) + riceresdue+
summer mungbean in main plots and five weed
management practices as W, (weedy check), W,
(Bispyribacl5-25 DAS @ 25 g a.i./ha),W,
(Pendimethdin @ 1.2kgai./hat Bigpyribac 15-25DAS
@25gai./ha), W, (Glyphosate @ 1.0-1.5kgai./ha+
Pendimethain @ 1.2kga.i./h) + Bispyribac15-25DAS
@ 25ga../ha) and W, (weed free) applied toricein
sub-plots. In wheat, weed management was done by
applying W, (weedy check), W,
(Sulfosulfuron+Metsulfuron 30-35DAS @ 25+2ga../
ha), W, (Pendimethalin @ 1.2 kg a.i./ha) + PoE
(Cladinofop 30-35 DAS @60gai./ha), W, (Glyphosate
@ 1.0-1.5kga.i./ha) + (Pendimethalin @ 1.2 kg a.i./
ha) + (Carfentrazone30-35 DAS @ 20 g a.i./ha) and
W, (weed free) in sub-plotsand replicated thrice.

Inrice, significantly highest grainyield (7.6%) and
significantly lower weed density and weed dry weight
wasrecorded under puddl ed trangplanted ricethan direct
seeded zero tilled rice (DSR-ZT). Among weed
management practices, glyphosate+pendimethalin+
bispyribac application registered thesignificantly highest
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grainyield (40.2%) and sgnificantly lowest weed density
and weed dry weight over weedy check. Inwheat, the
sgnificantly highest grainyield (6.64 t/ha) and Sgnificantly
lower weed density and weed dry weight wasrecorded
in conventional cultivation than zero tilled wheat.
However, zerotilled wheat mulched with riceresidues
recorded the higher grainyield (6.28 t/ha) and | esser
weed density (40.6%) over zerotilled wheat without
mulching. Among weed management practices, the
sgnificantly highest grainyield (66.1%) and sgnificantly
lowest weed density (69.3%) and weed dry weight were
recorded with sulfosulfuron + metsulfuron application
over weedy check.

After two years of experimentation, soil organic
carbon (SOC), availableN, B, K, cationic micronutrients
(Zn, Cu, Mn) except, Fe and dehydrogenase activity
wererecorded higher under conservation agricultural
practicesthan conventional cultivation of rice-wheat
sequence. Among conservation agriculturd practices, the
highest valuesof SOC, availableN, P, K, Zn, Fe, Mn
and dehydrogenase enzymewas recorded under DSR
(ZT) - wheat (ZT)+ rice residue mulch —greengram
system. However, highest value of Cu was recorded
under DSR (ZT) - wheat (ZT) system. Moreover, the
systemof DSR (ZT) - wheat (ZT) + riceresdue mulch
- greengram recorded 25.2,12.7, 14.6, 6.0, 38.8, 31.8
and 11.2% higher SOC, availableN, P, K, Zn, Mn and
dehydrogenase activity, respectively over conventiona
cultivation.
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To study the pesticide use pattern of the farmers
duringtheproduction of agriculturd produceinther field
asurvey wasconducted inthe peri-urban areaof Meerut
district. The farmers are using pesticides as per
recommendation of the pesticides dealer very
unscientifically. Thefarmersof Meerut district regionare
commonly using different pesticidesviz, chlorpyriphos,

monocrotophos, imidacloprid, acetamiprid,
chlorantraniliprole (Coragen), butachlor, Pendimethalin,
Metribuzin, 2-4-D, Mancozeb, Carbendazim,
dimethomorph etc. Amongall, butachlor, aherbicides
Isintensively used by thefarmersintheir paddy field to
control thedifferent herbs.

The degradation processesof herbicides, butachlor
In agueous solution under natural sunlight were
Investigated after standardization of the method and
temperature programming inthe GCMS. Varian Gas
Chromatography Model CP3800 coupled with Varian
4000 lon Trap MS was conditioned with injector
temperature 250°C, initial oventemperature 100°C hold
time2 minutesand increasethetemperatureup to 280°C
@7°C withhold time 2 minutes. Mass spectroscopic
detector wasoperated in € ectronimpact ionization mode
with anionizing energy of 70 €V, scanning fromm/z 50
to 550 at 0.5 sper scan. Theionsourcetemperaturewas
200°C and the M S transfer temperature 280°C. The
eectronmultiplier voltage (EM voltage) wasmaintained
at 1000 V, and the solvent delay of 5.0 min was
employed.

Tota runtimewas 29.71minutesand retentiontime
(Rt) of butachlor was 17.751 minutes (Fig. 19).
Butachlor wasidentified by itsmassfragmentation with
molecular weight (m/z) 311. The concentrations of
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Fig. 19. GCM S Chromatogram of Butachlor

butachlor during consecutive 72 hours after herbicide
application under natural sunlight areshowninFig. 20.
Thehdf-life(t,,) during 72 hoursafter herbicidetreatment
was determined using first-order kinetics. Thet, , was
obtained asthe slope of natural logarithm of pesticide
concentrations (ig/L), In(concentration), versus the

exposure period (hour, hr).
3
g_'—‘_f—-——g—__.__.

\

4o
n

y=-0.0021x +2.6551
R* =09

x__ﬁ. « Sunlight

y=-0.0187x +2.456
R?=0.8257

o Control

Concentration (ppim)
—
—o8 en o

=
w

o

(=)

20 40 60 80
Times ( hours)

Fig. 20. Degradation pattern of Butachlor

_.__



ICAR-IIFSR Annual Report 2014-15

A local isolate of Trichoderma harzianum
(designated as PDFSRTh1) was isolated from the
rhizospheric soil of rice crop and itsgrowth promotion
potentia wastested on Kinnow variety of Mandarin. The
powdered formulation of T. harzianumwasmixedin
SMCtoobtainaninitia inoculum (0 day)of 10%c.f.u. per
gram of thesubstrate. Colony forming units(c.f.u.) of T.
harzianumwere estimated inthelaboratory following
serid dilution technique. One month old Trichoderma
enriched SMC (TESMC) was appliedin root zone of
Kinnow@25 kg/plant inthemonth of April (flowering/

fruiting stage).

In Kinnow, the average leaf areain treated plants
was24.40 cn* against 14.23 cny in control. The SPAD
andNDVI vauesweredso significantly higher intreated
plants. The number of fruits/plant (395), averagefruit
creumference(22.87cm) and fruit weight (148.57g) were
significantly higher in treated plants as compared to
control.

Theproject wasinitiatedinApril, 2014 onwardswith
tripleobjectivesviz i) estimation of GHG emissonsfrom
different components of IFS, ii) identifying GHG
emissionshotspots, and ii) identifying and suggesting
GHG mitigation options. During theyear, activity data
for various components of IFSmodelsunder All India
Coordinated Research Project on Integrated Farming
System (AICRPIFS) Modipuram for theyear 2012 -
13, Patnafor the year 2011 -12, Sabour for the year
2011 -12, Rahuri for theyear 2012—-13 & S.K. Nagar
for theyear 2011 — 12 were provided and tabul ated for
edtimatingthe GHG emission. Theassessment of emisson
of GHG followsthe standard Intergovernmental Panel
on Climate Change (IPCC) accounting and reporting
guidelineswith available default and country specific
emission coefficients. Assessment of GHG indicatesthat
highest emission of CO, equivaent (CO,-€) totheextent
of 548 kg under cropping and 729 kg under horticulture/
agroforestry was observed at Sabour & Patna IFS
models, respectively dueto application of inorganic N
fertilizer (Table 13). It isfurther observed that highest
CO,-e GHG emission dueto enteric fermentation and
manure management system by livestock wasfound to
be3720kgin Modipuram|FSmode withlowest of 1167
kgin PatnalFSmodel. Thetotal CO,-e GHG emission
duetolivestock and application of inorganic N fertilizer
indifferent IFSmodelswasin the order: Modipuram
(4292 kg) > S.K. Nagar (3737 kg) > Sabour (2960 kg)
> Patna (2332 kg) > Rahuri (2268 kg). CO,-e GHG
emissiondueto farm operations, organicfertilizers, crop
residue etc. and C sequestration due to perennial
vegetationisunder progress.

Table13.CH,, N,O and CO,-eemission (kg) from livestock and application of inorganic N fertilizer in different IFS
modelsunder AICRPIFS

AICRPIFS Cropping Horticultur e/agroforestry Livestock Total

N,O CO,e N,O CO,e CH, N,O CO,e CO,e
Modipuram 102 316 0.825 2% 156 146 3720 4292
S.K. Nagar 116 39 0.464 144 128 173 A4 3737
Patna 141 436 235 729 468 0593 1167 2332
Rahuri 099 310 0.000 000 732 136 1958 2268
Sabour 177 548 0.255 790 %58 119 2333 2960
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Technology Transfer & HRD

Different proven technologies based cropping
systems (28 nos.) viz. vegetable based (8 nos.), cereal
based (12 nos.), and Other cropping systems (8 nos.)
weredemonstrated in the technology park. All of the
systems comprised of different proven improved
technologies (improved varieties, system for rice
intensification (SRI), mechanical transplanting of rice,
nutrient management, relay cropping , inter croppingin
sugarcane, green manuring (GM), August sown maize
(BB), raisebed planting (RB), broad bed furrow system
(BBF), zero tillage technol ogy in wheat, mustard and
lentil, crop resi due management inwheet) superimposed
with each other. Farmerspracticewasa so demonstrated
to compare the technologies. To evaluate the above
cropping systemsriceequivaent yiedd (REY t hat) and
net returns per day ha were cal culated by considering
the cost of cultivation and income and feedback from
visitor werea so collected and synthesis.

From different vegetable based cropping systems
ie. rice- potato- g. gram (FB), rice- potato—g. gram
(BB) + ses. (F) , rice - potato — b. gram (FB), rice-
potato—b. gram (BB) + ses. (F), rice- veg. pea( RB)
+wheat ( F ) — okra (relay), rice - veg. pea (BB) +
wheat (F) —ses. (F) , rice- veg. pea(F) - moong(FB)
and h. rice- c. flower — moong (FB)under study it was

v
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observed that al of the systems superimposing different
proven technol ogies provided higher yield (REY /ha) as
compared to farmer practice. Theopinion of thefarmers
and visitors during the period 72 to 97% are agreed
about all vegetable based cropping systems

Cereal based cropping systems ie. Rice( MT+
SSNM )- wheat (RM, SSNM)- ses, rice ( SRI +
SSNM) - whest (ZT ,SSNM) - ses., rice(MT+ RDF
) - wheat (RM +RDF) - ses., rice( DS+ SSNM ) -
wheat (SSNM) + mustard - ses,rice( SRl + RDF) -
wheat (ZT ,RFD) - sesandrice( DS+ RDF) - barley
(BB ) + mustard (F) - ses. under study it wasfound
that all of the systems superimposing different proven
technologies provided higher yield (REY/ha) as
compared to farmer practice. Theopinion of thefarmers
and visitors during the period 58 to 81% are agreed
about these cereal based cropping systems .

Other different cropping systems ies.cane(SP) +
g.gram (BB) + termeric — ratoon ,b. guard (BB) —
wheat(PBW502), redish (BB) + brinjal (SF), maize+
b.gram (FB) 1:1 —Whest (PBW343)- ses., maize (BB)
+ cowpea( 2:1) + ses. (F) — wheat (502 )— ses. and
maize (FB) —whesat(DBW 16)-ses. under study it was
found that all of the systems superimposing different
proven technologiesprovided higher yield (REY/ha) as
compared to farmer practice. Theopinion of thefarmers
and visitors during the period 69 to 85% are agreed
about thesecereal based cropping systems.
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Fifty farmersfromAlipur and Madarpur villages of
Sardhana block, Meerut district were adopted in the
villagesunder the project “ On-farm Integrated Farming
Systems Management” during 2013-14. To narrow
downtheyield gapsbetweenfarmers practiceandthe
achievableyieldsof different field crops, horticultural
cropsand milch animalsinthevillages, technological
interventions based on identified constraints were
introduced through on-farmtrials, demonstrationsand
other extension methods. It can be concluded that
through improved technological interventions and
extens on methods, different cropyieldscan beincreased
by 5to 11 percent and farming system profitability (crop-
dairy) can be increased by 13 to 14 percent in the
adopted villages.

Thirteen farmerswere selected randomly fromthe
above mentioned two villagesfor conducting on-farm
trids(OFTs) on sugarcaneratoon crop during 2013-14.
Threetreatmentsweretaken under each OFT and each
of these treatments was laid on an area of 800 sg. m.
The results revealed that increase in yields over the
farmers practiceof thevarieties Co-0238 and CoS-767
through recommended NPK were 7.7% and 8.5%,
respectively. Theapplication of recommended NPK in
combinationwith Zinc sulphateinthevarietiesCo-0238
and CoS-767 contributed 10.3% and 11.1% increase
inyield over thefarmers practice, respectively. Cost of
cultivation of bothimproved practice (1P) and farmers
practice (FP) of sugarcanewasworked out. Theresults
revealed that with an additiona expenditureof Rs. 2250/
- inform of potash therewasan increasein net return of
Rs13570/- per hectareinimproved practice over the
farmers practice. Asregards benefit cost ratio, it was
2.1 in IP as compared to 1.98 in FP. In case of
application of potashincombinationwith zinc, theresults
revealed that with an additiona expenditureof Rs. 3250/
-informof potash and zinc, therewasanincreasein net
return of Rs17610/- per hectareinimproved practice
over thefarmers practice. Asregardsbenefit cost ratio,
itwas2.12inlPascomparedto 1.98in FP.

Twenty two demonstrations on balanced use of
fertilizersinwheat wereladin abovementioned villages
during rabi, 2013-14. The comparison of improved

practice (farmers practice + recommended K) and
farmers practicewasmade. Theresultsrevealed that the
improved practiceresultedinincresseinyield of varieties
PBW-550 and PBW-226 by 7.3% and 7.0 % over the
farmers practice. Cost of cultivation of bothimproved
practice (IP) and farmers’ practice (FP) of wheat was
worked out. Theresultsrevea ed that with an additional
expenditureof Rs. 1300/- inform of potash, therewas
an increase in net return of Rs 4316/- per hectarein
improved practiceover thefarmers practice. Asregards
benefit cost ratio, itwas1.72in 1P ascompared to 1.65
inFP.

Nineteen farmerswere selected randomly fromthe
twovillagesfor conducting on-farmtria s(OFTs) ontwo
varietiesof rice PusaBasmati-1121 and PusaBasmati-
1509 during kharif 2014. Threetreatmentsweretaken
under each OFT and each of these treatmentswaslaid
onanareaof 500sg. m. Theresultsrevededthat increase
Inyieldsover thefarmers' practiceof thevarietiesPusa
Basmati-1121 and Pusa Basmati-1509 through
recommended NPK were 6.8% and 7.5%, respectively.
Increase in yields over the farmers' practice of the
varietiesvarietiesPusaBasmati -1121 and PusaBasmati
-1509 through recommended NPK +Zinc were 10.0%
and 10.5%, respectively. Cost of cultivation of both
improved practice (IP) and farmers practice(FP) of rice
was worked out. The results revealed that with an
additional expenditure of Rs. 1250/- inform of potash,
there was an increase in net return of Rs 7128/- per
hectareinimproved practiceover thefarmers’ practice.
As regards benefit cost ratio, it was 2.23 in IP as
compared to 2.13 in FP. In case of application of
recommended NPK combination with zinc, theresults
revealed that with an additiona expenditureof Rs. 2200/
-inform of potash and zinc, therewasanincreasein net
return of Rs9777/- per hectarein IPover FP. Asregards
benefit cost ratio, itwas2.26 inIPascomparedto 2.13
inFR

It can be concluded that through improved
technological interventionscropsyield can beincreased
by 5to 11 percent and system profitability (crop- dairy)
can beincreased by 13 to 14 percent.
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Coordination Unit

Tota 20 sampleswere collected under thisproject
from the Ranibagh, Bhandari Shamili, Ginti and Nauda
village. Mineral content (Macro and micro nutritional
status) of concentrates (on dry matter basis) and
roughages (straw on dry matter basis) were compiled
from secondary sourcesto further useto comparethe
nutrients available in the grain and straw in various
treatmentswith the standard quality for animal feeding.
Deficiency of vitamin D werenaticedintheanimals. The
andysisof collected blood samplesfor itsminera content
isunder progress. Data pertaining to result of mineral
content of concentrates and roughages (on dry matter
basis) isgiveninTables 14 & 15.

Table 14. Mineral content of concentrates (on dry matter basis)

Ingredient N Ca P Mg K Na Cl S Co Cu | Fe Mn Se Zn Mo
(%) (%) (%) (%) (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm) (PPmM) (PPM) (PPmM) (%)

Grain and Seeds

Maize 1.44 0.02 0.35 0.12 0.42 0.02 0.08 0.10 - 1.0 - 59 7 0.07 21 0.7
Sorghum 1.4 0.03 0.25 0.17 0.47 0.01 0.06 0.11 - 10.0 - 284 44 - 34 2:3
Wheat 1.76 0.03 0.28 0.15 0.50 0.01 0.01 0.15 - 5.0 - 72 42 0.28 40 1.3
Barely 1.92 0.05 0.38 0.14 0.56 0.02 0.13 0.12 0.35 6.0 - 70 22 0.11 38 1.1
Oats 1.76 0.07 0.30 0.16 0.52 0.03 = 0.19 0.06 8.0 - 106 43 0.48 41 1.7
Rice 1.44 0.02 028 0.1 0.25 0.01 - 0.1 0.13 13.79 - 655.8 39.45 0.07 24.46 0.41
Rye - 0.07 0.37 0.14 052 0.03 0.03 0.17 0 8.0 = 69.0 66.0 0.44 36.0

Bajra 1.92 0.08 0.38 0.59 0.97 0.10 - 0.19 0.31 6.07 - 234.7 33.35 0.19 28.78 0.54

Table 15. Mineral content of roughages (straw on dry matter basis)

Ingredient N Ca P Mg K Na Cl S Co Cu | =& Mn SE Zn Mo
%) () (%) () (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%)

Oat straw 0.54 0.24 0.06 0.18 257 042 0.78 0.23 - 10.0 - 175.0 37.0 - 6.0

Barely straw =~ 0.64 0.30 0.30 0.23 2.37 0.14 0.67 0.17 0.07 5.0 - 201.0 17.0 - 7.0

Mung straw - 0.81 0.13 0.09 0.3 - 0.07 0.7 3.01 - 117.9 10.42 0.38 20.4 0.39

Wheat straw  0.48 0.30 0.10 0.15 1.23 0.04 - 0.14 0.45 3.96 - 812.03 63.24 0.15 11.89

Rice straw 0.49 0.14 0.05 0.06 - - - - - 4.3 - 289.5 - - -

Maize hay 0.57 0.42 0.14 0.37 1.13 0.01 - 0.13 0.38 9.35 - 616.56 53.41 0.08 39.55 0.35
Sorghum hay 1.12 0.83 0.75 0.28 0.97 0.01 - 0.09 0.19 5.96 - 472.19 30.54 0.08 33.77 0.39
W 7
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AICRP on Integrated Farming Systems
J.P. Singh, Kamta Prasad and N. Ravisankar

All India Coordinated Research Project on
Integrated farming Systems (AICRP-IFS) isanintegra
part of ICAR-I1FSR with 31 on-station |FSR centres,
11 on-station CSR centres and 32 on-farm research
centres spread throughout the country inall the agro-
climatic regionsto devel op location specific farming
systemtechnologies. During theyear, avoluntary centre
of ICAR-IASRI was added to cater the needs to
statistical computation in farming systems research.
Under the aegis of AICRP-IFS, the experiments of
Identification of need based cropping systems for
different agro-ecosystems, Tillage and planting
management in different cropping systems, Long range
effect of continuouscropping and manuring onsoil fertility
and yield stability, Development of organic farming
packages for system-based high value crops, and
development of region specificintegrated farming system
modelsweretaken up in on-gtation while 3 experiments
viz., On-Farm crop response to plant nutrients in
predominant cropping systemsand their impact on crop-
livestock-human chain (OFR1), Diversfication of exigting
Farming Systemsunder marginal household conditions
(OFR 2) and On- Farm evaluation of farming system
modulesfor Improving profitability andlivelihood of Small
and Marginal Farmers (OFR 3) were taken up under
on-farm research besides conducting of 100 FLD’son
cropping systemsinvolving oilseeds.

Thesdient findingsfrom on-farm experimentsare
givenbelow.

OFR1: AcrossthevariousNARP zones and cropping
systems, farmer’s package resulted in lower yield
compared to recommended package owing to the 28,
21, 68 and 98 % lower application of N, P,0, K,O
and micronutrients. On-farm systemyield gap between
recommended doseof N, P,O_ K,O + micronutrient
and farmer’s package was found to be 1437, 1816,
4042, 1332 and 1622 kg ha' inrice- rice, rice- wheat,
maize- wheat, pearlmillet —wheat and rice-greengram

respectively. Application of micronutrientsbased on soil
test resulted in additional yield of 787, 438, 767, 260
and416 kgha' inrice—rice, rice- wheat, maize- whedt,
pearlmillet — wheat and rice -green gram systems
respectively. In all the NARP zones and systems,
application of recommended N P,O, K,O aone or
N P,O, K, O+ micronutrient resultedin higher yieldand
useefficency of nutrients. Suboptima applicationinterms
of number and quantity resultedingignificantly lower yidd
and use efficiency of nutrientsespecially nitrogen.

“\Q RO ONNTECR, )
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OFR 2: 744 marginal householdsin 31 districtsin 21
stateswere covered. 38 types of farming systemsare
found and diversfication of cropping systems, livestock
and product are being undertaken apart from capacity
building. Analysisbenchmark data of 732 households
reved sthat 59 % of margina householdsarehavingthe
farming system with 2 or less componentsonly (crop
alone, dairy alone, crop + dairy, crop + goat etc). Their
net incomeisRs0.57 lakhsfrom 0.82 hawith family
sizeof 5no’s. Themean netincome of remaining 41 %
marginal househol dshaving the componentsof >2 (e.g.
crop+dairy+goat; crop+dairy+goat+poultry;
crop+dairy+goat+poultry+fish etc.) wasfound to be Rs
1.61 lakhsfrom 0.84 hawith family sizeof 5[2times
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higher income than households with 2 or less
components). Diversification of cropping systems,
livestock and product resulted in improvement of net
incometo the householdsto thetune of 2to 6timesin
thefirst year.

OFR 3: 372 small holdersin 31 districtsin 21 states
have been covered. 33 types of farming systemsare
found and interventionsin crop, livestock, processing
and optiona modulearebeing undertaken. Mean holding
and family size of experimental household was 1.05 ha
and 5 no's. Mean benchmark net income across the
systemsand regionswerefound to be Rs81,046. Mgor
farming systemswere crop + dairy (43 % househol ds)
and crop + dairy + goat (9 % households). Mean cost

of interventionsacrossthesystemsand regionsin 2 years
werefound to be Rs16054 (Rs 7774 infirst year and
8280in second year) whichresulted in additiona return
of Rs83,480.

Tribal Sub Plan: 7 OFR centresexclusively workswith
tribal households. Programme covers 1055 farm
householdsin 41 villagesin 13 districts covering 13
states. Improvement inincome ranging from Rs 18000
to as high as 97000/household/year at Srikakulam
(AP).Yieldincreasein cropswasobserved to be 22 to
36%. Additional return of Rs. 24,000/ha/household
could berealized duetointroduction of vegetable bean
with itsscientific package (seed+ nutrients+ bio-control)
costing only Rs 8500/ha at Coimbatore. Homestead
farming at Nicobar (A& N Idands): Rs8750/household
asnet return. Production of 375, 100, 250, 300 kg of
vegetables, greens, fruits, tuber respectively and 1800
numbers of egg /household/year was ensured. Goat
rearing improved the income by Rs 8500 t016100 /
household in 6-8 months. Replacement of non-
descriptive pig breed with improved native breed
‘Ghoongru’ resulted in additional gain of Rs 4,750/
householdin 6 monthsdueto higher gaininbody weight.
Thecost of intervention wasonly Rs 1200/househol d.
Doubling the production of maize, fingermillet, cowpea,
dolichos, redgram and grain amaranth of Soligatribals
inKarnataka. In Gujarat, fennel quality wasimproved
whichresultedin 10-30% higher marketability and price.




ICAR-IIFSR Annual Report 2014-15

Chaff c utter with training on chaff cutting resulted in
30% reductioninfodder wastageinthetribal cluster of
Amirgadhtaluk in Gujarat. Nutritional security for the
family hasbeen ensured by promotion of kitchen garden
and fruit trees. Tribal householdswere very happy to
get the guavafruitswithin 2 years. Physical assetsof
semi-permanent nature were created in 3 statesviz.,

Andaman and Nicobar Islands, Andhra Pradesh and
Chhattisgarh (20 number of low cost poultry shelter at
Nicobar IdandinA&N Idands+ 2 unitsof Dripirrigation
systemandAzollaunit at Kanker in Chhattisgarh + 150
numbers of hand operated K napsack sprayersand 75
number of cotton tarpaulinsin Seethempetablock of
AndhraPradesh) resulted in backup for longtermincome.
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| CAR-Network Project on Organic Farming

National Pl: N. Ravisankar

ICAR-Indian Ingtitute of Farming SystemsResearch turmeric (7-14 %). Trend inyield basmati rice over
(ICAR-IIFSR), Modipuram is operating a Network 10yearsisgiveninFig. 22.
Project on Organic Farming (NPOF) from 2004-05 with
13 co-operating centresrepresenting 9 agro-climatic
regions, 13NARP zonesand 12 states. Seven new cen-
tres have been added to the programme from Novem-
ber 2014. List of centresaregiveninFig. 21. Thehigh-
lightsof resultsaregiven below.

- Yiddadvantage (after 8" cycleacrossthelocations): :
Basmdti rice, soybean, garlic, groundnut, cauliflower, Organic inorganic

tomato (4-6 %) & greengram, onion, chilli, cabbage,  Fig. 22. Trend in yield of basmati rice over 10 years including

conversion period under organic and inorganic crop
management

- Yiddreduction (after 8" cycleacrossthelocations):
Wheat, mustard, lentil, potato, French bean (5-8
%)

. Cost of cultivation: 13 % higher under organic

production system mainly dueto bulky nature of

1 organic manurescompared to inorganic production
A : sysgem

. Netreturns(at 20 % premium price): 17 % higher
under organic production system compared to
inorganic production system

. Statusof Soil Organic Carbon(SOC): 22%increase
under organic production over inorganicin 6 years

Under NPOF, development of integrated organic

#/fiocafions farming system models are in progress at Umiam
ﬁ ‘ (Meghalaya) and Coimbatore (Tamil Nadu) which
‘it 9 promises 3-7 times higher net returns than existing
vananthapuram . systems(Table 16).
R
Y Out-reach activities

. . . . . 12 trainings on various aspects of “Organic
Fig. 21. Location of Network Project on O F _ _ .
9 oeation e W(?\:po;)owc on rganie rarming production of crops’ in5 states(Chhattisgarh, Jharkhand,

41




ICAR-IIFSR Annual Report 2014-15

Meghalaya, Maharashtraand Tamil Nadu). 355tribals  Coimbatore. 25 vermicompost unitsand 20 azollaunits
benefitted fromtraining. Fromthetrained persons Manar  created in Kanker district of Chhattisgarh.
Vanadesa Organic Farmers Group registered at

Table 16. Performanceof I ntegrated Or ganic Farming System (I OFS) modelsat Coimbatoreand Umiam

Components Area Total cost Net returns(Rs/year)

(ha) (Rslyear) Crop  Livestock Others Total Existing

system

Coimbatore(Tamil Nadu) Crop (Okra, cotton, 040 1,10,109 64,500 8216 1600 74316 27,200*
desmanthus) + dairy (1 milchanimal, 1 heifer & 1 (87%) (11%) (2%)
bull calf) + vermicompost+ Boundary plantation
Umiam (M eghalaya)Crops (Cereals+pulses+ 043 68,255 33531 13252 11538 58321 8618**
vegetables +fruits+ fodder) + Dairy (1 cow + 1 (57%) (22%)  (21%)
calf) + Fishery + vermicompost

IOFS model at Umiam (M eghalaya) IOFS model at Coimbatore
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Externally Funded Projects

Thework on assessment of spatid variability insoil
fertility statusinthe Centrd Plain Zone (CPZ) wastaken
up during 2013-14. Asper plan, second and third pre-
dominant cropping systemsin al thedistrictsof Central
Plain Zonewaseidentified, and soil, plant andirrigation
water samples, representing these cropping syssemswere
collected following ‘ Proportionate area method.
I nformati on on socio-economic and demographic, input
use, productivity level, disposal of crop residuesetcwas
also collected simultaneously using a pre-designed
questionnaire. Awidevaridionsinfertilizer useindifferent
cropping system of surveyed districts was observed,
whichwasin general, skewedinfavour of N, whereas
useof K, Sand micronutrientswasgenerally neglected.
Suchimbalanced crop nutritionled to varying degree of
nutrient deficiencies. Soil samplesandysed for macroand
micronutrientsrevealed marked variability acrossthe
districtsand cropping systems. Such variability in soil
fertility statuswas mapped using Ordinary Exponential
Kriging with the help of Arc-GIS 10.1. In order to
develop precision nutrient prescription, homogeneous
fertility management zoneswere prepared for CPZ. In
order to ensurereal time N management as per crop
demand, calibration of Green Seeker based NDV | was
made and correlated with SPAD and leaf color chart
valuesin monsoon maizecrop.

¥
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Homogenousfertility management zones

Based on predicted NPK status in CPZ,
homogenousfertility management zoneswere prepared
for efficent nutrient management and toidentify theregion
wherethedeficiency of particular nutrientsof N, Pand
K isprevalent. In CPZ, 03 major and 03 minor Zones
wereidentified. Mg or zonesfor management option
covering largest areawasunder Very Low N_Medium
P_Medium K which occupies48.5% areafollowed by
Very low N_med P_highK (22.18%) and Critical low
N_med P_high K (16.5%). The minor zones were

N
Homogeneous fertility management zones in CPZ A

Legend
combine_NPK

9 Very lowN_med P_low K

W Very lowN_med P_med K
M VerylowN_highP_med K
UVery lowN_highP_highK
B Very lowN_med P_high K

W Criticallow N_med P_highK Kms

[ o ST
012525 50 75 100
Fig. 23. Homogenous fertility management zones for CPZ
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identified asVery low N_highP_med K (3.28% area),
Very low N_high P_high K (3.44%) and Very low
N_med P_low K (5.35% area) (Fig. 23).

LCC, SPAD, NDVI valuesat different days after
sowing (DAS) and maizeyield

Thecoefficient of determination (R?) of SPAD meter,
LCCandNDVI valuesat different DASinrelation to
seed cottonyieldispresentedin Fig. 24 . Datareveas
that NDV I vauesat different DASweresgnificant a p

18 DAS
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=0.05levd of sgnificanceand maximum (R?) valuewere
noted at 32 DAS (R?=0.819) followed by 51 DAS (R?
=0.816) (Fig. 24). Alike NDVI, correlation between
grain yield and LCC or SPAD meter reading were
significant at different observation dates, however the
highest R?valueswere noted at 18 DAS (R?=0.789)
and 51 DAS(R?=0.776) with SPAD and 18 DAS (R?
= 0.859), 32 DAS (R? = 0.859) and 51 DAS (R? =
0.856) with LCC. The coefficient of determination
obtained with NDV | valuesat early growth stages (0—
17 DAS) werenot better indicator of maizeyield (data
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Fig. 24. NDVI (green seeker)-grain yied relationship for maizeat 18, 25, 39, 46, 56, 61 Daysafter sowing stagefor Upper Gangetic Plainsof India
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not shown). The possiblereasonsfor error in prediction
inearly stagewasthat the soil remain uncovered during
early stages of maize crop growth. The data further
revealed that SPAD meter, LCC and NDVI may help
toguidefor predict yield and managefertilizer N asper
need of the plant from 18 DASto 61 DAS, however,
better prescription can be made if observations are
recorded at 32 DASand 51 DASusing any of thesetools
during moNsoon Season maize crop.

This AgMIP-ICAR collaborative international
project apply simulation toolsinthe major production
ecologiesof the centrdl and eastern Indo-GangeticBasin
(India, Nepal, Bangladesh) in order to understand the
integrated assessment of climate change impact on
agricultura productivity. It will also assessthevalue of
adaptation strategies under current and projected
climatology by cong dering whether smulationtoolsand
approaches and adequately capture the potential of
different Srategiesfor buildingreslience. Theeffortams
tofortify an existing network for agricultura smulation
modeling whilebroadening it toincludestronger linkages
to climate and socioeconomic scientists. During theyear
2014-15, three core questions answered pertaining to

¥
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Meerut District as per the AgMIP methodol ogical
framework. To assesstheintegrated impact of climate
change on rice-wheat farms under projected climate
change scenario during 2040-2069 under RCP8.5, 5
GCMs (CCSM4, GFDL-ESM2M, HadGEM2-ES,
MIROCS5 and MPI-ESM-MR) and 2 crop models
(DSSAT & APSIM) wereused. The output of thecrop
mode swerethenlinked with TOA-MD economicmodd
for integrated assessment.

Overdl, themean net farmreturnsarelikely todedine
by 12% to 16% percent under APSIM and 4% to 8%
under DSSAT under thefiveclimatescenarios. Similarly,
theper capitaincomewould decline approximately by
8% 10 10% and 2% to 6% asper APSIM and DSSAT
estimates, respectively, under fiveclimate scenarios. As
aresult of declineinmean net farmreturnsand per capita
Income, the popul ation poverty rateswouldincresse by
about 1-3% under climate change. Thedeclineinmean
net farm returnsisnot large enough to have significant
adverseimpact on population poverty rate. Thoughit
looks that population poverty rate increases only
margindly (1-3%), it haswider implicationsasthereisa
large proportion of adversaly affected farms (53-79%
losers) under climate change.

Using RAP parameters and other estimates of
productivity and price trends from a global model
(IMPACT model) for rice and wheat, the TOA-MD
analysisshowsinteresting resultsfor climate change
impacts. The losses in mean net farm return (23.4—
25.4%) are higher than gains (18.5-21.3%) under
APSIM, but DSSAT showsthat gainsin mean net farm
return (23.8-28.6%) arelittle higher than losses (21—
22%). Thus, under climate change, mean net farmreturn
islikely to decline by about 3-9% (APSIM) whereas,
DSSAT showsalittleincreasein mean net farmreturns
(2—8%) under five GCMs. The comparison between
gains, losses, and net impactsunder current agricultural
production system and future agricultural production
system (Q1 and Q2) by different climate scenariosand
crop models as shown in Fig. 25. As expected, per
capita income declines by 2—6% under APSIM but
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shows some increase under DSSAT (1-5%). It
interesting to note that even though yields decline
substantially (under APSIM), there is only a small
difference in the percentage of population (1-3%)
without and with climate change. Thisislogical because
growthin pricesoffsetsto alarge extent the percentage
dedineinyidds. Still, alargeproportion of the population
(39-64%) isvulnerableto climate change. So, what type
of adaptation measures can be hel pful to sustain farm
incomesunder climate change?1n other words, what are
thebenefitsof climate change adaptation?
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Fig. 25. Comparison between gains, losses, and net impacts
under current agricultural production system and future
agricultural production system (Q1 and Q2) by different

climate scenarios and crop models. C1-C5 = climate models,

C1l=CCSM4,C2=GFDL-ESM2M, C3=HadGEM2-ES, C4 =

MIROCS5, C5=MPI-ESM-MR; M1 =crop model (APSIM), M2
= crop model (DSSAT).
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Theadaptation srategy islikey toresultinanincrease
of 15.5-18.6% in mean net farm returnsfor APSIM but
the magnitude of increasewould belower (10-11%) for
DSSAT. Theper capitaincomewouldincreaseby 10—
11% and 6—7% for APSIM and DSSAT, respectively.
Consequently, the poverty ratewould decline by 3-5%
for the popul ation asawhole. The adoption ratesfor the
adaptation strategy rangesfrom 59-64% for APSIM but
lessthan 50% (46-49%) for DSSAT under five GCMs.
Overdl, theadaptation strategy resultsinanincreasein
mean net farm returnsfor the population asawhole.
However, 36-41% of the population still remains
vulnerableto climate change. It may be noted that the
adaptationistested for one crop (wheat) only and the
yiddincreasesarenot substantially higher duetowhich
asubstantia proportion of farm population do not adopt
the adaptation strategy. Therefore, different adaptation
packagesand aset of daborateRAPsvisuaizing 23 more
realistic features of the future agricultural production
systems need to be tested to formulate an effective
drategy under climate changeand for ensuring economic
viability and livelihood security of smallholdersinthe
region.

Themainaim of thisproject isto assesstheyield
potentid (Yp) or water-limited yield potentia (Yw), yied
gap (Y g) and water productivity (WP) using abottom-
up approach based on actual data and robust crop
simulation models. GY GA aspiresfor global coverage
of yield gapsfor al maor food cropsand countriesthat
producethem, focuseson maize, rice, whest, sorghum
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and milletin 20 countriesspread over all the continents.
InsouthAsia, during thefirst phaselndiaand Bangladesh
areparticipating in thisproject. During theyear 2014,
based ontheareaof fivemajor crops, referenceweather
stations (RWS) were identified over India. Revised
methodol ogy wasworked out for selection of higher
number of reference weather stationsfor rice, wheat,
mai ze, sorghum and bajrafor achieving higher accuracy
In estimation of potential yields. Pulseslikegreengram

and blackgram under rice based cropping systemswill
also beincluded under yield gap study. Soil and crop
related basic data was collected for these weather
gations Thirty Referencewesther sationsand respective
climatic buffer zonesfor estimating actual and potential
yiddsof ricehavebeenidentified and soil and croprelated
basic data was collected for these wesather stations.
Similarly, reference weather stationsfor wheat (20),
maize (30), sorghum (30) and bajra (30) were aso

Sorghum

Fig. 26. Selected RWS - reference weather stations for rice, wheat, maize, sorghum and pear| millet over India.
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identified indifferent agro-climatic zonesof India. Actud
cropyiddsfor 10yearswereestimated for thirty climatic
buffer zonestaking therespectivedistrict and surrounding
district weighted mean of major cropswithin 200km
radius.

Under NICRA Project, there are three objectives
identified for IIFSR viz., Study of carbon sequestration
indifferent cropping systemsintheon- goinglong- term
experimentsof AICRP-IFS, Study of GHG emissions
inrice-wheat and other prevalent cropping systemsin
PDFSR network in at least two treatments (farmers
practicevs. thebest practice) throughout the season at
periodical intervalsand modeling studieswith farming
systemsexperimental dataand relating it to GCMsto
assessthe adaptation potential of |FSto climate change.
During the year 2014-15, we have completed the
followingtasks,

Yield datasets of long-term experiments on
integrated nutrient management in rice-rice cropping
systems at three sites (Bhubaneshwar, Jorhat and
Raendranagar) were used toinvestigate therel ationship
of variability inrainfall, temperature, and integrated
nutrient management (INM) practices in rice-rice
cropping systeminthreedifferent agroecol ogical regions
of India Twelvetreatmentswith different combinations
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of inorganic (chemical fertilizer) and organic (farmyard
manure, green manure, and paddy straw) werecompared
with farmersconventional practice. Theintraseasonal
variationsinriceyiddsarelargdy drivenby rainfal during
kharif riceand by temperature during rabi rice. Half of
the standard deviation from the average monthly aswell
asseasond rainfall during kharif riceand 1 °Cincrease
or decreasefrom the average maximum and minimum
temperature during rabi rice has been taken as the
classfication of yield groups.

Different integrated nutrient management practices
responded differently to the excess/ deficit quantity of
monsoon rainfall at different study sites(Table 17). At
Bhubaneshwar, al thetreatments performed well when
rainfal >1,464 mmwithamaximumyiddincreaseof 15.6
% compared to normal with the application of 50 % of
RDF during kharif. Thethreshold maximum temperature
varies with the study sites due to different kinds of
ecosystemsthat exist inthese places. At Bhubaneshwar,

Table17. Averageyield deviation (%) pertainingtoyears
with extremerainfall year s(mean + %2 standar d deviation)
compar ed tonormal year sunder different nutrient
management treatmentsduring kharif-rice

Treat- Sudy sites
ments Bhubaneshwar Jorhat Rajendranagar
>1464 <1154 >1364 <1168 >792 <621
T1 15 -16.1 -35 -109 -16.8 -202
T2 102 -84 -102 04 76 -4.2
T3 105 -112 -80 0.7 53 -54
T4 111 -65 -96 08 39 -16
T5 64 -64 -64 2 64 02
T6 149 -7.3 -32 6.7 55 -16
T7 10 -28 -6.6 64 49 -28
T8 13 -79 -45 106 6.9 -44
T9 91 -50 -5.6 71 64 26
T10 153 5.2 -15 53 112 6.1
Ti1 79 -37 21 89 110 83
T12 85 -73 -115 A7 6.3 45
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when themean crop season maximum temperature >35
°C, al the treatments, except farmers conventiona
practiceand 50%NPK through chemical during kharif
and 100% during rabi, produced higher yield (Table 18).

Table18. Aver ageyield deviation (%) from normal years
when themaximum temper atureduringtherabi-rice
period increasesto mean+1°C under different nutrient
management treatmentsover different study sites

Treatments Averageyield deviation from normal (%)
when maximum temper ature(°C)
Bhubaneshwar Jorhat Rajendranagar
>35 >27.4 >35.9
T1 31 10 2712
T2 23 50 -409
T3 -06 41 -216
T4 55 57 -204
T5 12 9.7 -14.0
T6 59 132 -283
T7 50 145 -24.6
T8 50 16.1 -11.8
T9 14 157 -132
T10 59 102 49
T11 20 6.2 69
T12 -108 192 54

At Bhubaneshwar, the application of 50 %
recommended NPK through chemica fertilizersand 50

%N through green manureresultedinan overall average
higher increaseof 5.1%in system productivity under both
excessand deficit rainfall yearsand dso during theyears
having seasona mean maximum temperaturee’35°C
(Table 19). However, at Jorhat, the application of 50 %
recommended NPK through chemical fertilizersand 50
% N through straw resulted inan overal average higher
increase of 7.4 % in system productivity, while at
Rajendranagar, the application of 75 % NPK through
chemica fertilizersand 25 % N through green manure
resultedinanoverall averagehigher increaseof 8.8 %in
system productivity. The identified information on
primary, secondary and tertiary site specific climate
resilient nutrient management practicesat thestudy site
provide an opportunity for different stakeholders to
choosedifferent combination of fertilizersunder extreme
climate conditions. Thisstudy highlightsthe adaptive
capacity of different integrated nutrient management
practicesto rainfall and temperaturevariability under a
rice-rice cropping system in humid, subhumid, and
semiarid ecosystems.

The carbon stocks and sequestration rate under
different integrated nutrient management practiceswere
computed under the 2(a) experiment of AICRP-1FS
centersviz., Bhubaneshwar, Chiplimaand Maruteru. It
isfound that highest carbon stocks of 35.85t/ha, 63.18
t/ha and 80.79 t/ha, respectively at Bhubaneshwar,
Chiplimaand Maruteru under incorporation of 50 %
FY M dongwith 50 %inorganic N gpplication (Fig. 27).

Table19. Sitespecific primary, secondary and tertiary climateresilient integrated nutrient management practicesand
system productivity deviation (%) in extremeclimatesituation

Site Primary Secondary Tertiary
Bhubaneshwar 50% NPK (C)+50% 50% NPK (C)+50% 75%NPK (C)+25%
(GM) (5.2) (FYM) (45) (FYM) (4.1)
Jorhat 50% NPK (C)+50% 75%NPK (C)+25% 50% NPK (C)+50%
(Straw) (7.4) (Straw) (5.7) (FYM) (5.6)
Rajendranagar 75%NPK (C)+25% 50% NPK (C)+50% 50% NPK (C)+50%
(GM) (8.8) (GM)(7.3) (FYM) (1.8
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Carban stocks(t/ha) under different integrated management
practices

Ti TS T6 b i T8 T2 Ti0 Ti1
Treatments

Fig. 27. Carbon Stocks (t/ha) under different integrated nutrient
management practices (T1- Control; T5-Recommended dose of
fertilizer; T6-50% FYM; T7-25% FYM; T8-50% Crop Resdue(CR);
T925% CR; T10-50% Green manure(GM); T11- 25% GM)

= Bhubaneshwar

= Chiplima

Carban stock (t/ha)

o5 8883883838

= Maruteru

Itisalsofound that the highest carbon sequestrationrate
of 835.64 kg/halyr, 938.99 kg/halyr and 1622.40 ka/
halyr, respectively at Bhubaneshwar, Chiplima and
Maruteru under incorporation of 50% FY M aongwith
50%inorganic N gpplication over 100 % recommended
inorganicfertilizer gpplication (Table20).

Datapresentedin Table 21 reved sthat application
of organic source of nutrientsfor cultivation of crops
enhanced thebuildup of organic carboninthesoil at both
Pantnagar and Modipuram locations. At 0-90 cm soil
depth, practiceof organic cultivation of cropsincreased
theorganic carbon in the soil to the extent of 16.5 and
24.0 per cent over tointegrated and chemical gpplication
of nutrient, respectively at Pantnagar with corresponding

Table20. Comparison of carbon sequestration rateover control and recommended dose of fertilizer sby different
integrated nutrient management practices

Treatments Carbon sequestration rate (kg/halyear) Carbon sequestration rate (kg/halyear)
Over control (T1) over recommended doseof fertilizers(T5)
Bhubaneshwar Chiplima Maruteru Bhubaneshwar Chiplima Maruteru
T5 115.00 336.65 20812 - - -
T6 95064 127565 183052 83564 93899 1622.40
T7 32101 1179.22 1527.39 206.01 84257 131927
T8 657.70 65340 1246.10 542.70 316.75 1037.98
T9 45263 546.16 78659 337.63 20950 57847
T10 341.82 787.69 142369 22682 45103 121557
T11 21208 525.85 137111 97.08 189.20 116300

T5-Recommended dose of fertilizer; T6-50% FY M; T7-25% FY M; T8-50 % Crop Residue (CR); T9-25 % CR; T10- 50 % Green

manure(GM); T11- 25% GM

Table21. Soil organic carbon (gkg* soil) under application of or ganic, integrated and chemical nutrientsaver aged
acr ossdifferent cropping systemsat Pantnagar and M odipuram after 10 year sof crop cycle.

Soil Depth (cm) Pantnagar Modipuram
Organic Integrated Chemical Organic Integrated Chemical
015 9.39 838 643 860 6.85 5.28
1530 4.86 448 448 560 463 415
3045 317 249 264 388 377 335
4560 193 178 174 315 335 248
60-75 156 107 144 280 283 233
7590 11 069 103 215 220 200
90-105 - - - 175 155 150
Mean 367 315 296 420 360 301
5 W
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increaseof 10.8 and 32.6 per cent at 0-105 cm soil depth
at Modipuram.

Present study was under taken to characterizethe
exigingfarming Stuationindifferent cand commandarea
whereTehri Hydro- Development Corporation of India
Limited (THDCIL) has released the additional/
supplemental irrigation water in East Ganga Canal
command and East Yamuna Canal command (1100
cusec to each canal command) and evaluateitsimpact
on crops and cropping system dynamics, yield,
economicsand changein water aquifer. Studieswere
undertakenin EY C command coversDidtrict Muzaffar
Nagar, Baghpat and partially Ghaziabad whereasEGC
command irrigate the crops of Haridwar, Bijnor and
partialy J.P. Nagar Didtrict of western Uttar Pradesh.

Sdient outcomeof thestudy aregiven hereasunder:

During Kharif (monsoon) season of 2009, thetotal
irrigated areathrough EY Cwas 22005 hawhichincrease
upto 42055 hain 2013. During the study period (2009
to 2014) change in irrigated area over bench mark
irrigated area (2009) was recorded 7042 hato 22005
ha. Smilarly in Rabi season, animprovement inirrigated
areaof Eagt YamunaCand (EY C) command wasnotices
whichincreased from 13834 hain 2009t0 25476 ha. in
2013 with anadditiona areagain of 5481 haduringthe
fiveyearsperiod. Such resultsclearly demonstrate that
additional irrigation water availability through Tehri

reservoir had direct influenceonirrigated cropped area
under EY Cinboth Kharif and Rabi season.

The total irrigated area in EGC through canal
command were increased from 33794 hain 2009 to
46746 hain 2013. Thechangeinirrigated cropped area
over 2009 was 12953 haduring 2013. In all the canal
commandsDivisonsof EGC not hedirrigation avail ability
In Rabi season during 2009, But with availability of
irrigation water total irrigated cropped areaunder these
canal command increased continuously which was
maximum (16383 ha) during 2013.

Thechangein productivity (t/ha) and total production
(t) over initial bench mark (2008-09) dueto additional
water releasewasmade during 2014. Resultsrevea sthat
therice, wheat, sugarcane, potato, sorghum (fodder) and
pulse production varied fromwith amean value of 3.6,
3.8,61.5,21.5,17.5and 0.9 t/ha, respectively before
release of supplemental irrigation water in EGC
command. With availability of irrigation water,
productivity of these cropsranged from with amean
value of 4.0, 4.3, 67.2, 23.8, 18.5 and 1.0 t/ha,
respectively in EGC command.

Thecropsproductionin EY C commandwasinthe
rangeof 3.6to4.1t/hafor rice, 3.7to 4.3t/hafor whest,
60.0 to 69.4 t/hafor sugarcane, 18.0 to 25.2 t/hafor
potato, 16.5to0 20.2 t/hafor sorghum (fodder) and 0.8
to 1.09 t/hafor pulsesbefore the rel ease of additional
irrigation water through Tehri reservoir. The average
increaseinyield of these cropswere 11.05% inrice,
11.86% inwhest, 9.20% in sugarcane, 10.73%in potato
5.85% in sorghum (fodder) and 1.6% in pulses under
EY C command. In general crop productivity in EGC
command waslower ascompared toEY C.

Among variousenterprisesmaximumgain of z 573
cr./annumin EGC and # 778 cr./ annumin EY C was
noted with agriculture enterprises. Contribution of other
enterprisesviz. horticulture, vegetablesand live-stock
werez11 cr./Jannum, 15 cr./Jannum and = 51 cr./annum
in EGC and # 18 cr./annum, z 19 cr./annum and z 40
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Fig. 28. Estimated revenue (* crore) through different enterprisesin EGC and EYC

cr/annuminEY C. Summingall theseenterpriserevenue
gain,asumof * 1506 cr./annum additional benefit was
estimated from both the canal commands (Fig. 28).

Thedifferentid water aquifer during thestudy period
dearly indicatesapogtiveeffect of irrigationwater supply
and improvement in water aquifer wasnoted at all the
benchmark location of EGC and EY C command in
different crop season with again of 33% in EGC and
10%inEY Cinwater depth. After releaseof supplementa
irrigation water these canal command had reversetrend
and canal irrigation areaincreased by 43%in EGC and
37%inEY C command.

Under the THDC sponsored Project, studieswere
undertakeninrandomly sdlected villagesforming clusters
inTehri digtrictsof Uttarakhand using stratified random
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sampling. Two clustersnamely K oteshwar and Kandi
Soud consisting of 10 villages each were sel ected after
an extensive survey through Tehri district by a
multidisciplinary team of in consultation with THDC
authorities.

Fieldtrials(403) of improved varietiesof whest (VL
Gehun 804 and 907) were conducted at farmer’sfield,
covering 20 villagesin both cluster (K oteshwar and
Kandisoud). Theincreaseinyield at irrigated condition
about 20 to 22% and rainfed condition about 30to 40%
over thelocal variety wasnoticed.

Demondtrationsof weed management inwhest were
carried out in ninety one (91 nos.) farmers field in
Koteshwar and Kandisour cluster. Each farmer was
supplied withweedicide(N DoubleMix) asinput materia
for demonstration trial. 10-15 % more yield was
recorded.

Two hundred and fifty five no (255 no.) of
demonstrations of cultivation of improved varieties of
gram (Abrodhi) wascarried out infarmersfield covering
20 villages in study clusters. An average yield
enhancement of 15to 20 % wasrecorded in pulsecrops
from thetrialsconducted. Two hundred ninety five (295
no.) of demondtrationsof lentil (VL 406) wascarried out
infarmersfield covering 20 villagesin study clusters.An
averageyidd enhancement of 16 to 22 % wasrecorded
in pulse cropsfrom thetrials conducted. Two hundred
fifty five(255no0.) of demongrationsof barley (VL barley
54) wascarried outinfarmersfield covering 20 villages
instudy clusters. Anaverageyield enhancement of 17to
21 % was recorded in barley crops from the trials

conducted.
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For kitchen gardening improved seedsof vegetables
e.g. palak, raddish, coariander, veg pea, cauliflower,
cabbage, board bean and rai were distributed to 476
farmersintheboth cluster. The distributed vegetables
seeds helped in rendering the avail ability of the green
vegetables and hence also helped in improving the
nutritiona requirement of thefamily through vegetables
and a so strengthened thelivelihood onfinancial terms.

Sowing of improved varietiesof following cropswas
donefor Kharif season among adopted farm familiesin
both the clusters. Rice (Vivek dhan 154, Vivek dhan 62
and VL dhan 209), Maize (Vivek sankul Makka31),
Jhangoora (VL 207), Ramdana(PRA 3), Madua (VL
Mandua324), Gahat (VLG 19), Arhar (VL Arhar 1),
Urd (PO-35) and Rgjmash were distributed in both
Kandisour and Koteshwar cluster among 214 farmers,
244 farmers, 95 farmers, 87 farmers, 125 farmers, 45
farmers, 97 farmers, 86 farmers and 116 farmers
respectively. Demonstrations of weed management in
Ricewerecarried out infour (04 nos.) farmersfieldin
Koteshwar. Each farmer was supplied with weedicide
(Nomini gold) asinput material for demonstrationtrial.
INM and |PM practicedin Khariff cropsintervention
wasdone. InINM practiced, DAPMOP and Ureaand
in IPM practiced Radomil, Imidacloprid, Nuvan,
Cloro+Cyper, Prorate and Neem oil was distributed
among Koteshwar and Kandisour cluster farmers.
Significantly yield increased of farmer practice to
improved cultivation of Rice (20-22%), Jhangora (18-
20%), Mandua (20-23%), Maize (24-25%), Arhar (21-
24%), Ramdan (24-28%), Rajma (23-24%), Gahat (25-
27%) and Urd (21-23%) yield growth in percentagewas
noticedinall thedistributed cropsthrough recommended
package of practice.

In both the study clusters (K oteshwar and Kandi
soud) for control of insect pest and diseasein kitchen
gardenandfruit plantslikemango, banana, guava, citrus
etc. fungicide/pesticide namely Imidachloprid,
cypermethrin, Nuvan, Neem oil, Kudarat,
Carbendazyme and Radomil etc. were distributed to
farmersa ong with information on their gpplication and

proper dosage. Inorganic insecticide viz.
CYPERMETHRIN and organic NEEM OIL were
applied onfruit and vegetable plants. Khariff season
vegetableKit wasprovided 760 farmers of K oteshwar
and Kandisour cluster for fresh vegetablesdaily need.
Vegetablekit had contained improved seeds of Okra,
Cucumber, Bitter guard, Bottleguard, Snakeguard and
Shimaamirch. TheINM wasused for fresh and much
production of vegetablesin kitchen garden and fruitsin
both studiesclugter. IntheK hariff season kitchen garden
and fruit plants were sprayed of Humic fort, Sujala
N.PK.,Anmol Amrit, Micro-nutrient and vegmor among
170 farmersof Koteshwar and Kandisour cluster. For
livelihood improvement and nutritional security of the
farmer’sfruit plants such as Mango (Dashahari and
Amrapali 375 plants), Guava (Allahabadi Safeda 250
plants), Jack fruit (250 plants) and Lemon (Kagaji 250
plants) were provided among 273 farmersat Kandisour
and 560 farmersat Koteshwar ste. Indemand of THDC,
Mango 500 plants, Guava 300 plants, Pomegranate 150
plants, Lemon 350 plants, Litchi 300 plantsand Jack fruit
200 plantsweredistributed among 74 farmers Chopra,
65farmersDevari, 60 farmersPingola, 25 farmersLas
Sukheth, 20 farmersAsana, 15 farmers Sain Kandogi,
4 farmers Swadi Gadaliya, 4 farmers Swadi, 1 farmer
Kudi Gadaliya, 160 Uppu village, THDC Engineering
collageB. puram and THDC Rishikesh office. Average
aurviva of thesuppliedfruit plantswasapproximeately 65
% at both the clusters.

Vermicomposting trials(7 nos.) werecarried out for
valueaddition of animal dung whichyielded very good
response among farmers. About 19 villagelevel skill
enhancement training were conducted for val ueaddition
of agricultural producewhich benefitted 800 farmersin
the Kandisour and Koteshwar cluster. Under capacity
building programme, trainingswere conducted regarding
value addition of agricultural produce such as,
preparation of pickles, tomato sauce, lemon squash etc,
propagation methodsof fruit plant for multiplication of
fruit plant population, vermi-composting and local
problem and solution on crops, animals, fruit plantsand
kitchen garden related.

%
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Thecurrent study visuaizesfarming sysemsof India
and evaluating the selected 9 districts covering 8 states
foridentifyingtheided or dternatefficient farmingsystem
at villagelevel usng remotesensing dataa ong with other
thematic and socio-economic information in a GIS
environment. Theselected study districtsare Mehsana
(Gujarat), Kendragpara(Odisha), Dharmpuri/ Krishnagiri
(Tamil Nadu), Udaipur (Rgasthan), Puneand Amravati
(Maharashtra), 24 Pargnas (West Bengal) and Kanpur
(Uttar Pradesh). During 2014-15, oneadditional district
of Thiruvalla( Keraa) hasbeen added. Imageanalysis

T e
E‘ Spatial varibilty of total grows return and erop land ] 'E
o in Krishnagiri 201314 (Rabi) A =

Fig. 29. Spatial Variability of Integrated Farming Systems of
Krishnagiri [(Tamil Nadu) during rabi season

of LISSIV data, 2014-15, Kharif season, wasdone at
SAC, Ahmedabad and also submitted all the scanned
cadastral maps of Dharmapuri and Krishnagiri districts
(Tamil Nadu), Kanpur Dehat (Akbarpur Block and
Maitha Block) and Udaipur (Salumber and Sarada
Block) to SAC, Ahmedabad.

Using the primary data collected from benchmark
information of OFR farm households, farming systems
for each district has been prepared with basic detailsof
farm and family size, contribution of componentsto
incomeandtotal grossreturns. Component wise datasets
of existing farming systemshave been compiled for 8
blocks falling in various states viz, Gujarat, Uttar
Pradesh, Maharashtra, Odisha, West Bengal and
Karnataka. Polynomid interpolaionand maximumlikely
hood image classification have been performed to
developland utilizationindex (LUI), biophysica index
and most beneficial farm enterprises index for
characterization of farming system existing inthe study
area. Map will bedevel oped of existing farming systems
onthebasisof developedindices. The Spatid Variahility
of Integrated Farming Systems maps of 8 study areas
aredevel oped for Rabi season. Themap of Krishnagiri
digtrictisgiveninFigs. 29 and 30.

£ R
5‘ Locution of Ponds N E
in Krishnagiri 201314 (Rabi) A

Fig. 30. Availablepondsfor fisheriesin Krishnagiri (Tamil Nadu)
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TECHNOLOGY TRANSFER, WORKSHOPS, TRAININGS

Sl.  Seminar/Symposia/Training Programme Or ganized Duration

No.

1 Training cum Kisan Goshthi involving THDC staff and farmersat Mehrampura,Khekra, 24April, 2014
district Baghpat.

2 Kisan Goshthi at K oteshwar of New Tehri district. 18May, 2014

3 NinthAnnual Group Meeting of NePOF at Bgjaura, Kullu. 19-20May, 2014

4 Kisan Goshthi at Kandisour of New Tehri district. 20May, 2014

5 Regional workshop on “ Strengthening Partnerships and Refined Methodology for On-station 26-27 May, 2014
Experimentson AICRPon Integrated Farming System” at Jorhat.

6 Brain storming sessionon IFSmodeling at || FSR, Modipuram June3, 2014

7 Regional workshop on “ Strengthening Partnerships and Refined Methodology for On-station 9-11 June, 2014
ExperimentsonAICRPon IFS’ at Patna.

8 Sensitization Workshop on Nutrient Expert® Decision support Tool for Cereals organized at 15-16 June2014
[1FSR, Modipuram ,Meerut, Uttar Pradesh

9 Regional workshop on “ Strengthening Partnerships and Refined Methodology for On-station 911 duly, 2014
ExperimentsonAICRPon IFS’ at Hyderabad.

10  Regiona workshop on “ Strengthening Partnerships and Refined Methodology for On-station 11-13August, 2014
ExperimentsonAICRPoNIFS’ a Hissar.

11 Agri Education Day at IIFSR, Modipuram 23August, 2014

12 Regiona workshop on “ Strengthening Partnerships and Refined M ethodology for On-station 28-30August, 2014
ExperimentsonAICRPonIFS’ a SK. Nagar.

13 Training cum Kisan Goshthi involving THDC staff and farmers at Pratapnagar Block, Tehri. 07 November, 2014

14  Training cum Kisan Goshthi involving THDC staff and farmersat BhelanganaBlock, Tehri. 08 November, 2014

15  Farmers awarenessprogram onimpact of climatechangeinagriculture” under NICRA Project 17 November, 2014
a DulheraVillage, M odipuram.

16 Agronomist Meet: farmers perception on Climate change and Farming system and success 21-22 November 2014
stories organised at 11FSR,Modipuram, Meerut, Uttar Pradesh

17 Kisan Goshthi at Rasulpur Jatan village of Muzzaffarnagar district. 13th December 2014

18 KisanGoshthi at Barwalavillage of Muzzaffarnagar district. 14th December 2014.

19 ICAR-NCIP,New Delhi and ZPD-IV collaborated training on ‘ Orientation Course on I ntegrated 9-11 December, 2014
Pest Management for ZPD-1V’ at IIFSR, Modipuram, Meerut.

2  XXXI biennial workshop on Integrated Farmimg System at Coimbatore 22-24 December, 2014
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REGIONAL WORKSHOP

Regional Workshop for North-Eastern Region,
Jor hat

Two days regional workshop on “ Strengthening
Partnershipsand Refined M ethodol ogy for On-station
Experimentson AICRPon Integrated Farming System”
was held at Jorhat on 26-27 May, 2014 in joint
collaboration of PDFSR, ModipuramandAAU, Jorhat.
Dr K.M. Bujarbaruah, Hon' bleVice Chancellor, AAU,
Jorhat (Assam) presided over theinaugural session of
the workshop. In his chairman’s remarks, Dr.
Bujarbaruah stressed on harvesting the solar energy by
setting theinter-rel ated activitiesfor well being of thesmall
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and margina farmersof thecountry. Thefirst beneficiary
of the IFSisthe environment, secondisfarmers, third
beneficiariesare scientistsand ultimately the biosphere-
he opined. The Chairman urged upon the Scientistsfor
refining therefined model sand also to evaluatethe B:C
ratio pluscriteriain IFS. Hon' bleVice Chancellor also
urged upon the house to work for development of a
systematic farming systemfor Char areasor IFSmodel
without paddy crop.

Dr B. Gangwar, Project Director PDFSR,
Modipuramin hisinaugural addressopinedthat IFShas
been focused frequently in country level isparticularly
designed for small and marginal farmers. So far as
environmenta quaity isconcerned, integration of different
enterprises is very important as the waste materials
produced inthesystem hasbeen utilized withinthesystem
itself- hequoted. In hislecture, Dr. A.K. Gogoi, ZPD,
ICAR Zone-1l1 stressed on using bio-mulch (using
weeds), GPS/remote sensing technologies and
commodity based farming system approach.

Regional Workshop for Eastern Region, Patna

A threedaysregiona workshop on* Strengthening
Partnershipsand Refined M ethodol ogy for On-station
ExperimentsonAICRPonIFS’ under AICRP-IFSwas
held at Patnaon 9-11 June, 2014 injoint collaboration
with PDFSR, Modipuram and ICAR-RCER, Patna.
Nodd officers, Scientistsfrom stateuniversities/I CAR
inditutesfromfivegtates(Bihar, Jharkhand, Chhattisgarh,
Orissaand Madhya Pradesh) and Project Co-ordinators

of different KVKsof Bihar and Jharkhand participated
in the workshop. The workshop wasinaugurated by
Hon'ble Agricultural Minister, Sh Narendra Singh,
Government of Bihar. Inhisinaugura speechtheminister
emphasi zed the need of developingidea IFSmodelsfor
smdl and margina farmersof Bihar with technologiesof
efficient water management inagriculture. Hecaled upon
scientists to develop skill of state level officers for
effectiveimplementation and management of | FS, sothat
income of farmersmay be enhanced.

,,,,.d.ﬁ and Refined Mdhodolaw
. ot Expriment. o ACRP onF3

Assam Agl Icullm -al Universit

,.J?;.a.

Annual Group M eeting of NePOF

TheDirectorateisoperating aNetwork Project on
Organic Farming (NePOF) from 2004 with 13 co-
operating centersrepresenting 9 agro-climatic regions,
13 NARPzonesand 12 states. The 9th Annual Group
M eeting of NePOF was organi zed during 19-20 May
2014 a Hill Agricultural Research and Extension Centre
(HAREC), Bgaura, Kullu (HP). Thegroup meetingwas
inaugurated by Dr K.K. Katoch, Hon’ble Vice
Chancdllor, CSKHPKYV by lighting of lampfollowed by
Saraswati Vandana by students and release of
publications brought up by PDFSR.

Dr K. K. Katoch, emphasi zed that farmers should
adopt organic farming asaway of lifeastheimpact of
climatechangecan beminimized throughorganicfarming.
Dr B. Gangwar, Project Director, PDFSR while
delivering the Project Director’ sreport, highlighted the
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.%Tm,
MAY 19-20. 2014

Addressby Dr K.K. Katoch, Hon’bleVC, CSKHPKV

achievements of NePOF. Hesaid, with theincreasing
awarenessabout the safety and quality of foods, longterm
sugtainability of theagriculturd system and accumulating
evidencesof beingequaly productive, theorganicfarming
hasemerged asan alternative system of farming which
not only addressesthequdity and sustainability concerns,
but al so ensuresaprofitablelivelihood option. Dr S.P.
Sharma, Director Research, CSKHPKV by giving a
brief account of history of organic farming in India
stressed that organic farming hasemerged as of f-shoot
of ill effects of green revolution technologies and
diminishing natural resources.

Biennial Workshop of AICRPon IFS

XXXI biennia workshop of AICRPon Integrated
Farming Systems was organized by ICAR-IIFSR,
Modipuramincollaborationwith Tamil NaduAgriculturd
University at Coimbatoreduring 22-24 December 2014.

A )
{INDIA COORDI!

Theworkshop wasinaugurated by Dr K. Ramasami,
Vice Chancellor as Chief guest and presided over by Dr
B. Gangwar, Director, ICAR-I1FSR.

DrK. Ramasami, ininaugurd addresshighlighted thet
theachievementsof agricultura researchisvery important
for development of the nation and called for
transformation of agricultura scientiststo speciadistsin
agri-business. Hea so informed that one cow-one acre
systemwill prevail but weneed to makethem profitable
by way of integrating tradition and science. Hea so asked
the *AICRP on IFS' group to develop tools and
techniquesfor agricultural disaster management asIFS
givesscopefor flexiblemanagement of resourceswithin
thefarm.

Dr B. Gangwar, Director, [IFSR in his opening
remarkshighlighted achievementsof the project during
last one year including the strengthening of inter-
ingtitutiona linkagesand progresson on-station and on-
farm IFSmode devel opment at variouslocationswhich
could resultin 82 success storieswithinthe period of two
years. Hesaid, asour on-farmresearch reveal's, 59% of
margina householdsare having two or lesscomponents
forintegrationintheir system; they need to bediversfied
for augmenting theincome. Further, though we have
achieved netincomeupto Rs. 3.75 lakhs'ha/annum, but
weshould target for Rs. 6 lakhs/annum in the coming
yearshy gppropriatdly mixing theprofitableactivitiessuch
asprotected cultivation of high value crops, boundary
plantationsetc.
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“Modeing Approached for Farming SystemsResearch”
and highlighted theimportance of system approachin
farming sysemmoddling.

* Inorder tomakeawareabout improved farming and

Addressof Dr B. Gangwar, Director, 1 FSR, Modipuram

Agronomist M eet

In order to comply with the recommendation of
Research Advisory Committee (RAC) ameeting on
“Farmers Perception on Climate Change & Farming
System Success Stories’ involving Agronomistsof On-
Farm Research Centerswas organized during 21-22,
November 2014 at ICAR-IIFSR, Modipuram. The
recommendation of RAC wasintended to haveaquick
survey with the farmers involved in the On-Farm
Research, synthesizetheresultsand compilethefindings
after thorough discussonwith al theAgronomigs. Inthis
regard, aproformanhas been devised which needsto be
filled after discussng with OFR adopted farmers. Further,
the success stories generated from the farming system
or nutrient response experiments of OFR were also
discussed and finalize during the meeting. It was al so
focused that each center isexpected to bring at least 3
to4 successstorieswhichwill bediscussed and finalized
for documentation.

Brainstormingon IFSModeling

A brainstorming session on IFSmodelingwasheld
on 3June, 2014 under the chairmanship of Dr. A K.
Sikka, DDG (NRM). In hisaddress, heemphasized the
importanceof IFSmodeding and dsoinformed that there
isaneedtowork closely withinternational organizations
tolearn more about modeling tools. Dr Santiago L opez-
Ridaura, CIMMY T, Kenya delivered a seminar on

enhanced livelihood of thefarmers, aKisan Gosthi
was organized at Koteshwar cluster of New Tehri
District on 18" May, 2014.

To create farmer’sawareness on | FS approaches
for improving livelihood, a Kisan Gosthi was
organized at Kandisoud villageof New Tehri digtrict
on 20" May, 2014.

A Kisan Gosti on “Farmers’ Awareness Program
onlImpact of Climate ChangeinAgriculture’ under
NICRA Project wasorganized at Village Dulhera,
Modipuram on 17""November, 2014. Around 75
80farmersparticipated inthisevent. Thisevent was
organized under the NICRA objectiveof “Farmers
participationinintegrated farming sysem modelling
to assess risk management in climate change and
climaticvariability scenarios’.
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Technology/ productsassessed and transferred to client

Technology gener ated Nameof Scientist
Process technology for banana chips A. Nath
D. Dutta
N.Verma
Potato flakes and potato chips A. Nath
D. Dutta
N.Verma
Protocolsfor carrot tuity fruity A. Nath
Growing of cropsin sequence of Pigeon peat+Bengal gram-W + MTD (ZT)-cowpea (F) climate M. Shamim
resilient cropping systems under Bio-intensification B. Gangwar
M. PSArya
The IFSmodel devel oped in areaof 0.70 haof land comprise of crops (0.38 ha), agri-horti system J.P. Singh
(0.30 ha), dairy animals (2 buffaloes + 1 cow), small units of mushroom and biogas (1.5 cubic meter),
vermicompost, kitchen gardening and boundary plantations provide sizable amount (% 62,356/year)
as saving to meet out other liabilities of the family.
TV Talks/ L ecturesdelivered/Resour ce persons
TV Talks/ L ecturesdeliver ed/Resour ce Per son Delivered by

Two lectures on “ Rejuvenation of senilefruit orchards “and “ Canopy management in fruit crops”
during training program for officers of Haryanastate held at Horticulture Training Institute (HTI)
Uchani, Karnal on 8th July 2014

Presented a L ead | ecture on “ Canopy Management and Rejuvenation in mango orchards’ during
“National Conference on Mango Production, Improvement, Post-Harvest Management and Trade’
held at Bihar Agricultural University, Sabour, Bhagal pur, Bihar (June 09-11, 2014)

Presented ainvited lecture on “ Cultural Practicesfor Mango Cultivation” during 23rd National Seminar
on Mango at Panchkula, Chandigarh, Haryana“ on 6th July 2014

Resource person for field visit of progressive farmers of Haryanafarmersfrom Palwal district and two
officersfrom HTI Uchani who visited || FSR on 18th July 2014.

TV talk for Krishidarshan program of Lucknow Doordarshan on 26" September 2014. Thetopic of
interaction was “ Aam ke bagwani se adhik laabh kaise le “ .

TV talk on IFS modelsfor small farm holdersfor Krishidarshan program - Recorded and broadcasted
by Delhi Doordarshan on 06 October, 2014.

Dushyant Mishra

Dushyant Mishral

Dushyant Mishra

Dushyant Mishral

Dushyant Mishral

J. P. Singh
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TV Talks/ L ecturesdeliver ed/Resour ce Per son Délivered by

TV talk on Composite carp culturefor Krishidarshan program - Recorded and broadcasted by A. K. Prusty
Delhi Doordarshan on 06 October, 2014.

Delivered lecture on ‘ Clean Development M echanism: Concepts, M ethodol ogies and Opportunities R. S. Yadav
on 21/06/2014 at PDFSR, M odipuram under monthly technical seminar programme.

Acted asinternal auditor | SO-9001 (2008) certification of ICAR-1IFSR, Modipuram on 16-01-2015. Poonam Kashyap
M. Shamim

Delivered lecture at CIRC, Meerut on the Agriculture Education Day on May 1, 2014 Harbir Singh

Delivered talk to farmers on integration of aquaculturein farming system on 24th April, 2014 at A. K. Prusty

M ehrampur, Baghpat under THDC sponsored project.

Delivered lecturesto 30 fish retailersat FFDA, Meerut on topic entitled, “ Hygienic handling of fish” on  A. K. Prusty
15-10-2014 under NFDB sponsored training.

Delivered lecturesto 30 fish retailersat FFDA, Meerut on topic entitled, “Hygienic handling of fish” on  A. K. Prusty
16-10-2014 under NFDB sponsored training.

Delivered training to 30 fish farmers at ADF (Fisheries) office, Bijnore as resource person on topic A. K. Prusty
entitled, “ Culture of Pangassiusfish” on 25-02-2015 under NFDB sponsored training.

Delivered Training on entering information related to training and deputationsinto ICAR ERP (M1S- A. K. Prusty
FMS) system. On 13 January, 2015 for scientists and technical officersof ICAR-11FSR.
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AWARDSAND RECOGNITIONS

Awards
Awards Received by
2" Prizefor Best Stall at Exhibition of PDFSR technologiesat All IndiaFarmers Fair and Agro- Team PDFSR
Industrial Exhibition held at SVPUAT, Modipuram during 16-18 October, 2014.
IPNI-FAI Award for Best Research on Management and Balanced Use of Input (2014) of International V. K. Singh
Plant Nutrition I nstitute and The Fertiliser Association of India, New Delhi.
| SA Fellow (2014) of Indian Society of Agronomy, New Delhi V. K. Singh
Appreciation certificatein recognition to devel op and promote scientific information about the V. K. Singh
responsible use of plant nutrients for the benefit of the human family (2014). International Plant
Nutrition I nstitute, Canada.
Appreciation L etter from Chief General Manager (Socia and Environment), THDCIL (2014). Tehri B. Gangwar
Hydro- Development Corporation India Limited, Rishikesh V. K. Singh
M. P. Singh and
other Project
Team
Best Oral paper presentation awar d: Evaluation of horticulture based |FS modelsfor providing Poonam Kashyap
livelihood security to small and marginal farmers of western plain zone of Uttar Pradesh at Kamta Prasad
International Horticultural CongressaKalimpong Darjeeling (2014). Harbir Singh
Avinash Kansal
A. K. Prusty
NishaVerma
Best Poster paper presentation awar d: Potential of Horticultural cropsfor livelihood security and Poonam Kashyap
profitability in western plain Zone of Uttar Pradesh at 2™ International conference on bio-resource Avinash Kansal
and stress management Hyderabad, India held during January 07-10, 2015 B. Gangwar
A. K. Prusty
Best Poster paper award: Best poster award inthe X1 Agricultural Science Congressheld at NDRI, Harbir Singh

Karnal (Haryana) during 3—-6 February 2015
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Awards Received by

Best Poster paper awar d: Effects of microenvironment on productivity of rice under irrigated condition M. Shamim

of western plain zone of Uttar Pradesh at TIAS (2014) held during 17-19 February 2015 at Dimapur, B. Gangwar

Nagaland. S. P. Mazumdar
Sunil Kumar

Honoured with prestigious Dr. J S Pruthi Award for 2013 for hissignificant contribution to the Amit Nath

development of Fruit and Vegetable Industry in Indiaat XXl Indian Convention of Food Scientists

and Technologists (ICFOST) during December, 13-14, 2014 at NIFTEM Campus, Kundli, Haryana.

Best Oral paper presentation awar d: Effect of different concentration of KMnO4 as ethylene absorbent  Amit Nath

for shelf life extension of tomato fruits during ambient storage at I nternational Horticultural Congressa

Kaimpong Darjeeling (2014).

Young Scientist Associate Awar d: Society for Recent devel opment In Agriculture (SRDA) conferred Poonam Kashayp

prestigious Young Scientist Associate award for outstanding contribution in the field of Horticultural

science on the occasion of TIAS (2014).

Best Poster paper awar d: Crop + Cattle + Carp system for enhancing productivity for livelihood security A. K. Prusty

of small and marginal farmers of western plain zone of U.P. presented at TIAS (2014) heldduring17-19  J. P. Singh

February 2015 at Dimapur, Nagaland. Poonam Kashyap

S. P. Singh
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Awards Received by

Best Poster paper award: Evaluation of various residue management machineriesfor wheat sowing V. P. Choudhary

under different rice residue management practices presented at TIAS (2014) held during 17-19 February

2015 at Dimapur, Nagaland.

Best Oral presentation awar d: Comparative study of various mechanization optionsfor sowing of V. P. Choudhary

wheat under different conservation techniques presented at National Seminar on “Technology and

management of Micro Irrigationin Floriculture” held during 19-20 March 2015 at SKUAST, Jammu

(J& K), India.

NAAS Fellowship award on 06 May, 2014 B. Gangwar
Recognitions

RecognitionsReceived Received By

Judge for the debate competition organized by ICAR-CIRC, Meerut on May 1, 2014. Harbir Singh

Expert for evaluation of FET Village seminar by ARS trainee scientistsat ICAR-CIRC, Meerut on Harbir Singh

10-March-2015.

External examiner for evaluation of M.Sc (Ag) Horticulture thesis of SVPUniversity of Agricultureand
Technology, Meerut on 18th July 2014

Acted as Judge for Mango show and best mango grower awards in 23rd Mango Mela held at Yadvindra

Garden, Pinjor, Panchkula.on 5th July 2014
Acted as Judge in Fruit Show competition during Kisan Melaat Sardar Vallabhbhai Patel University of
Agriculture and Technol ogy, M odipuram Meerut held on 16-18 October 2014

Selected as“ APSIM Expert” to impart training to 40 Scientistsworking under GKMSand FASAL
projectsof IMD during 7-18 October, 2014 at Agro Climate Research Centre, Rajendranagar,
Hyderabad organized by PJTSAU in collaboration with IMD.

Acted asinternal auditor | SO-9001 (2008) certification of ICAR-1I1FSR, Modipuram on 16-01-2015.

Member in Organizing Committee of “2nd International Conference on Bio-resource and Stress
Management 7-10th January 2015 PJTSAU and ANGRAU, Hyderabad, India

Nominated as member in editorial board of Journal of Food Product Development and Packaging.
Nominated as member in editorial board of Research Journal of Agriculture and Environment Science,
an International Peer Reviewed open access Journal.

Rapporteur for the session |1 on “Review of Results” in the 9h Annual Group Meeting of Network
Project on Organic Farming (NPOF) at CSKHPKV HAREC, Bgjaura, HP during May 19-20, 2014.

Co-chairman for the session |V on “ Review of Results of TSP Programme” in the 9h Annual Group
Meeting of Network Project on Organic Farming (NPOF) at CSKHPKV HAREC, Bajaura, HP during
May 19-20, 2014.

Nominated as technical editor for International Journal of Agriculture Environment and Biotechnol ogy.

Co-Chairman in technical Session in the National Conference on Bioactive Compounds and Functional
Foodsin Health and Diseases Management (BFHDM-2013) at NIFTEM, Kundli, India.

Co-Chairman in technical Sessioninthe International Conference on Horticulturefor Nutritional,
livelihood and environmental Security in Hills: Opportunity and Challenges held on 22-24 May, 2014 at
Kalimpong, Darjeeling, India

Nominated as member in editorial board of Journal of Food Research and Technology, JAKRAYA,

An academic and scientific publisher, Pune.

Dushyant Mishra
Dushyant Mishrg
Dushyant Mishra

N. Subash

Poonam Kashyap
M. Shamim
Debashish Dutta

Debashish Dutta
Debashish Dutta

R. S. Yadav

R. S.Yadav
Debashish Dutta
Amit Nath

Amit Nath

Amit Nath

66




ICAR-IIFSR Annual Report 2014-15

RESEARCH COORDINATIONAND MANAGEMENT

Resear ch Advisory Committee

Themeeting of the 7" Research Advisory Committee
of theProject Directoratefor Farming SystemsResearch
(PDFSR), Modipuram constituted vide NRM/17-16/
2013-1A.11 dated 6™ September 2013, held on April,
15-16 2014 at M odipuram. The meeting started with
welcometo Chairman and membersof RAC by Dr B
Gangwar, Project Director, PDFSR. Few publications
brought out by the Directorate were released by the
Chairman and Members of RAC. Thereafter, Project
Director presented a brief account of major research
achievementsof the DirectorateincludingAICRPon IFS
and NPOF in different fields, during past oneyear. Dr
N. Ravisankar, Member Secretary presented theaction
taken report on the recommendations of last RAC
mestingandinover dl, theCommitteewassatisfied with
the action taken report.

The Chairman and the members of the RAC
expressed their critical viewsduring the presentationsof
research progress by the concerned scientists/
programmefacilitators.

Further, the Committee deliberated on the on-going
research programmes vis-a-vis the mandate of the
Directorate. The Committee also took in to the note of
QRT (2007-12) recommendations. The Committee
recognizes that the Mandate of the Directorate was
changed from cropping systems based research to
farming systems based research in theyear 2010. The
Committeefurther recognizesthet, thischangein mandate
involvesabasic shift in the conceptual framework of
how research agenda needsto be defined, prioritized
and addressed. Thismgor changewouldinvolveabasic
changein thethinking of the scientific personnel and
achieving aconceptua clarity onthe Farming Systems
Research will be very basic to this change. The
Committeeisof theview that understanding of thefarming
systemi.ethefarmer and the environment in which he/
she operates and takes decisions are fundamental to

defining technologica and other interventionswhichwill
contributeto thefamily livelihood opportunities. Inthis
context, the existing programmeswere reviewed and
thefollowing suggestions and broad recommendations
aremade.

Theoverall guiding factorsfor PDFSR will bei)
Systemati ¢ characterization of existing farming systems
Invarious agro-climatic regions, ii) | dentification of
Farming constraints, iii) Collective, compatible and
convenient farm interventions iv) Convergence of
resourcesfor making aself- reliant farm, v) Auditing of
Input-output vi) Assessing theimpact of interventions
on employment generation, productivity enhancement,
sustainability of natural resources and vi) Capacity
building and demonstrations of farming systemsin
participatory mode. Inlight of above, thecurrent research
projects need to be reviewed. The following
recommendationsare made.

1. Considering the new mandate, requirementsand
suggestionsof the Committee, the Directorateshould
review theexisting manpower and specidization. A
suitable proposa for approving theflexi disciplines
may be madeto the Council. Further, mobility of
scientists is essential to understand the farming
systemspracticed by farmersfor which sufficient
funds under travel is required. To achieve the
objectivesassigned, itisa so extremely important to
have 3 more Agricultural Economist in the
Directorate.

2. A samplecharacterization of avillagein respect of
bio-physical and socio-economic indicators in
Meerut digtrict should bemadeusing diagnostictools
such asremote sensing, GI'S, door to door survey
and farmer group meets. Thisshould bedonewithin
six months. Subsequently, guidelinesneedsto be
prepared and all the on-farm research centres of
AICRPon|FSshould betrained for characterization
of a village. Each centre should complete

A
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characterization of at least one village in their
mandated district. Documentation of dominant
farming systemsindifferent agro-ecologica stuation
istobebrought out through quick Participatory Rurd
Appraisa, smal farmer group meetsand secondary
data

Priority Setting, M onitoringand Evaluation (PME)
cell

ThePME worksasnodal point for priority setting,
monitoring and eva uation of the projectsof theindtitute.
Altogether, 24 on-going research projects and 4
exploratory studies were monitored by the cell.
Documentsof the Directorateviz, Annua Report, News
L etter, preparation of reportsto thecouncil like Quarterly
target/performance review, Half yearly target/
performance review, DARE report, report for result-
framework document (RFD) and performanceindicator
were prepared during the period. It has coordinated and
processed the publishing of research articles, technical
bulletins, folders, abstracts submitted by Scientists. Also
processed the proposals of Memorandum of
Understanding received from various organi zations.
During the year, the on-going experiments at ICAR-

Result Frame-wor k Document (RFD)

The RFD Committee and Resource Centre of the
ingtitutefunctionswith thefollowing team.

1. DrB. Gangwar, Director and Chairman, RFD (upto
31-01-2015) Dr. J.P. Singh, Director (Acting) and
Chairman, RFD from (01-02-2015)

2. DrKamtaPrasad, Pr. Scientist & Nodal Officer,
RFD

3. Dr N. Ravisankar, Pr. Scientist & Co-Nodal
Officer, RFD Committee

4. Dr N. Subash, Sr Scientist & Member Resource
Centre

5. Dr Brij Mohan, Technical Officer & Member
Resource Centre

The RFD committee preparestheannua action plan,
monitorsthe progress and reports achievementsto the
headquarters. The gpproved annual total compositescore
of thedirectoratefor thelast two yearsare given below.

[1FSR experimental farm and on-farmresearch projects | Year Approved Annual Approved
weremonitored and eval uated effectively by condtituting Total Composite Score Rating
committees. Thereport submitted by thecommitteeswas | 2011-2012 9.00 Excellent
discussed and follow up action weretaken. 2012-2013 %73 Excellent
2013-2014 93.65 Very Good
M onitoring of on-going programmesunder Al CRP-1FS& NePOF
Centersvisited/monitored Scientist visited
On-station- Hyderabad, SK nagar, Palampur, Jabal pur, Bhubaneswar, Ludhiana, Coimbatore, Kanpur Dr B. Gangwar
OFR-Anand
On-station- SKnagar T SP- Banaskantha Dr KamtaPrasad and
DrJ. P. Singh
On-station- Kalyani TSP-Bali Isand OFR- Kakdwip, Sirsa Dr N. Ravisankar
On-station- Maruteru, Hisar, Kumarganj OFR-Ambedkarnagar, Warangal, Rudrur, S.K. Nagar DrJP. Singh
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Satement of Under standing (SOU)

Asafollow up action on the recommendation of
interaction meeting heldwith Director’sof dl thedivison
during 15 & 17 July 2013 at NASC, New Delhi, during
the year ICAR-1IFSR developed Statement of
Understanding (SoU) with 3 ICAR institutes and 3
AICRP'sfor partnership in knowledge, technol ogy,
material and resource sharing for Integrated Farming

SystemsResearch whichisbeing carried out acrossthe
country through 75 centres (on-station and on-farm)
under theaegisof AICRPon IFS. Thegist of the SoU
developed during the year with variousinstitutesare
briefly given below. The best avail abletechnol ogies/
material will be shared by the aboveinstitutesand the
same will betested in farming system mode through
AICRPon IFSnetwork of ICAR-IIFSR.

Institutes

Dateof signing SoU/M oU

1 DPR, Hyderbad (Including AICRPon poultry) 24 April, 2014

2 I1OR, Hyderabad (Including AICRPon oil seeds) 25April, 2014

3 Uttrakhand Organic Commodity Board, Dehradun for Integrated 4 September, 2014
Organic Farming Systems M odel

4, ICAR-Central Institute for Research on Cattle, Meerut 24 September, 2014

SOU with DPR, Hyderbad (Including AICRP on poultry)

SOU with ICAR-CIRC, Meerut
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HUMAN RESOURCE DEVELOPMENT

Seminar/Symposia/Wor kshops/Training Programmeattended Duration Attended by
Agriculture Education Day at CIRC, Meerut May 1,2014 Harbir Singh
PremSingh
Vinod Kumar
Anil Kumar
A. K. Prusty
9" Annual Group Meeting of Network Project on Organic Farming (NPOF) &t CSKHPKV  May 19-20, 2014 R. S Yadav
HAREC, Bgaura, HP
International Conferenceon Horticulturefor Nutritiona, livelihood and environmental May 22-24,2014 B. Gangwar
Security in Hills: Opportunity and Challengesat Kalimpong Darjeeling, West Bengal Amit Nath
organized by UBKVYV, IARI R.S. Kalimpong and NRC orchids. Debashish Dutta
Poonam Kashyap|
NishaVerma
Regional workshop under AICRP-IFS cumtraining programmeat AAU, Jorhat,Assam  May 25-30,2014 J.P.Singh
B. Gangwar
SSPd
KamtaPrasad
N. Ravishankar
Priority Setting, Monitoring and Evaluationin National Agricultural Research System: May 27,2014 A.K. Prusty
Satus, Experiencesand Way forward organized at NASC Complex, New Delhi
Brain storming session on IFSmodeling at | IFSR, Modipuram June3, 2014 N. Subash
Poonam Kashyap|
A. K. Prusty
Regiona workshop under AICRP-IFS cum training programmeat | CAR- RCER,Patna, Bihar. June8-12,2014
J.P.Singh B. Gangwar
N. Ravishankar
20th World Congresson Soil Scienceat |CC, Jgu, South Korea. June8-13,2014 V.K.Singh
2™ U.P. Agriculture Science Congress on ‘ Technological and governance strategiesfor  June14-16, 2014 Chandra Bhanu
advancement of agricultural education, research and extension in Uttar Pradesh at ICAR-
[1SR, Lucknow
3rd Annual workshop of NICRA organized at NASC Complex, New Delhi July 3-5,2014 N. Subash
Regiona workshop under AICRP-IFS cum training progranmeat ANGRAU, Jduly 8-12,2014 J.P.Singh
Rajendernagar, Hydearabad, A.P. B. Gangwar
KamtaPrasad
M.PS.Arya
N. Ravishankar
National Conference on Pre-/post-harvest Losses & vaue addition in vegetables” July 12-13, 2014 Amit Nath

organizedat I1VR, Varanas, India
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Seminar/Symposia/Wor kshops/Training Programmeattended Duration Attended by
Refresher Course onAgriculture Research Management” at ICAR-NAARM, July 14-26, 2014. T.Ram
Rajendranagar, Hyderabad (Talengana).
Management Development Programme (M DP)- apre RMP programmeat NAARM, July 15-26, 2014 J.P.Singh
Hyderabad M. P.Singh
Half yearly foreign aided projectsreview meeting organized at NRM Division, ICAR, August 6, 2014 N. Subash
KAB-II,New Delhi
Regional workshop under AICRP-I1FS cum training programmeat CCHAU, Hisar, August10-13,2014  J P Singh
Haryana B. Gangwar
KamtaPrasad
N. Ravishankar
Regional workshop under AICRP-IFS cumtraining programmeat S. K. Nagar, August26-30,2014  J.P.Singh
Dantewada, Gujarat B. Gangwar
KamtaPrasad
N. Ravishankar
Training on “ Geospatial knowledge management for sustainable agriculture using September 2-12,2014  V.K.Singh
open source GIS” organized by National Academy of Agricultural Research
management, Hyderabad.
Trainingon“ConservationAgriculture: Developing Resilient Systems’ at CSSRI, Karnd September 27 — M. Shamim
(Haryana) organized under theflagship of CSI SA Project funded by USAID and Bill Getes 04 October, 2014
Foundetion (BMGF)
Regional training and awareness program on J-Gate@CeRA organised at NASC September 29,2014 N. Subash
Complex
International symposium on new dimensionsin agrometeorol ogy for sustainable October 16-18,2014 N. Subash
agricultureat GB. Pant University of Agriculture & Technol ogy, Pantnagar M. Shamim
Workshop on “ Open Access to Agricultural Knowledge for Inclusive Growth and October 29-30,2014 N.K. Jat
Development” at ICAR-NAARM, Rajendranagar, Hyderabad (Talengana)
12th Asian Maize Conference and Expert Consultation on “ Maizefor Food, Feed, 30th October — V.K.Singh
Nutrition and Environmental Security” at RamaGardensHotel, Bangkok, Thailand 1st November, 2014
National Meet on M odernization of Jaggery Industry in Indiaorganized at |1SR, November, 1-2,2014 Amit Nath
Lucknow DevendraKumar
ASA,CSSA, SSSA 2014 International annual meeting “ Grand Challenges Great November 2-5,2014 N. Subash
Solutions” organized at Long Beach, CA, USA.
Training on “Drudgery Reduction Technologiesfor Farm Women to Enhance Nvember 12— NishaVerma
Productivity and Safety inAgriculture” at MPUAT, Udaipur (Rajasthan). December 02, 2014.
10" Indian Fisheriesand Aquaculture Forum (10" IFAF) organized at NBFGR, Lucknow ~ November 12-15,  A.K. Prusty
2004
5th Global Symposium on Gender Aquaculture and Fisheries (5 GAF) organized at November 13-15, A.K. Prusty
NBFGR, Lucknow 2014
71
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Seminar/Symposia/Wor kshops/Training Programmeattended Duration Attended by
International workshop onAquatic Animal Disease Surveillance organized at NBFGR, November 14-15, A.K. Prusty
Lucknow 014
National SymposiumonAgricultura Diversification for Sustainablelivelihood November 18-20, M. P.Singh
and Environmental security at PAU, Ludhiana 2014 V.K.Singh
R.P.Mishra
V. P. Choudhary
8th International Conference on Mushroom Biology and Mushroom Products November 19-22, Chandra Bhanu
(ICMBMPB) a New Delhi, India 2004
XXII1 Indian Convention of Food Scientists and Technologists (ICFOST) onthetheme  December 13-14, Amit Nath
Fostering Innovative Research and Entrepreneurship (FIRE) for Indian Foodsorganized 2014
a NIFTEM Campus, Kundli, Haryana
CIPHET Silver Jubilee Seminar on Present Status and Future Strategiesfor Processing  December 1920,  AmitNath
and VValueAddition of Agricultural Commoditiesorganized at CIPHET, Ludhiiana, Punjab 2014 Debashish Dutta
31 Biennia Workshop of AICRPon Integrated Farming Systemsorganized at TNAU,  December 22-24, B. Gangwar
Coimbatore 2004 KamtaPrasad
M.PS.Arya
S.SPd
J.P.Singh
Harbir Singh
N. Ravisankar
Meseting of CIMMY T-CCAFS-ICAR Collaborative Project “ Developing and January 6, 2015 N. Subash
defining Climate Smart Agriculture Practices Portifoliosin SouthAsia’.
2" international conference on bio-resource and stress management at Hyderabad,  January 07-10,2015 Poonam Kashyap
Indiaorganized by RKM foundation, PITSAU, ANGRAU a PJTSAU, Hyderabad.
Half yearly foreign aided projectsreview meeting organizedat NRM Division, ICAR, January 27, 2015 N. Subash
KAB-II,New Dehi
12" Agricultural Science Congresson“ Sustainable Livelihood Security of Smallholder  February 3-6,2015  KamtaPrasad
Farmers’ at NDRI, Karnal Harbir Singh
N. K. Jat
N. Ravishankar
International conference on technological interventionsin agricultural sciencefor February 17-19, Amit Nath
enhanced productivity, nutritional quality and value additions (TIAS) at Dimapur, 2015 V. P. Choudhary
Nagaand. Dushyant Mishra
A. K. Prusty
M. Shamim

L aunching and Planning Workshop of CCAFS Flagship Projects on Climate Smart

Agriculture Practices Portfolios, Institutionsand Policies at NASC complex, New Delhi.

5th AgMIPGlobal Workshop at University of Florida, Gainsville, USA
AgMIPRRT workshop

Nationa Seminar on Gender Equity, Sensitization and \Women Empowerment organi zed
by Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut.

National Seminar on Sustainable Fertilizer Management for Soil Health organizedinjoint March16-17, 2015 N.K. Jat

collaboration of IFA-FAI at New Delhi.

February 24-252015 Harbir Singh

February 25-28, 2015 N. Subash

February 28th -
March 1st, 2015

March11-12,2015

N. Subash

NishaVerma
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EXHIBITIONS

AP SRS
MOS, Dr. Sanjeev Balyan visiting I FSR exhibition stall at Barwala, M uzzafar nagar

R 4
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DISTINGUISHED VISITORS

Dr A. K. Sikka, DDG NRM, ICAR, Dr M. L. Jat, Senior ADG (Agronomy and Agroforestry) Dr. B. Mohan Kumar
Scientist, CIMMYT and Dr Santiago L opez-Ridaura visited visited I FSR on 15 February 2015

the Directorate on 3 June, 2014.

Visit of Dr Surendra Kumar Singh, Director, NBL SSUP,
Nagpur on 29 October, 2014

=5 -~
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Visitorstol1FSR

Nameof group Dated Address Noof
participants
Trainees of winter School 18022014  Bio-technology Dept. SVPUA& T, Modipuram P:3)
Student group of UG programme  04.04.2014  Agronomy Dept. SVPUA& T, Modipuram 2%
Student group of UG programme  07.04.2014  Agronomy Dept. SVPUA& T, Modipuram 27
Farmersgroup of ATMA 20.08.2014 A.D.O. Agri.Dept. Kaitha (Haryana 0
Student group 17.04.2014  GochuraAgricultural Intermediate Collage, Rampur Maniharin, €5
Saharanpur
Officer trainees of different states  29.11.2014 CSWRTI,Dehradun,UK 18
Farmers group of ATMA 1312.2014 Dy. Director Agri. Sikar ,Rg. 0
Farmers group of ATMA 19.12.2014  Dy. Director Agri. Jhunjhunu ,Raj. £3)
Farmersgroup 08.1.2015  Rashulpur Jatan, Mujaffer nagar 5
Visitorsfrom Afganistan 14012015 1ASRI ,New Delhi 8

Farmersvisiting IFSModel developed at | CAR-IIFSR, Group of studentsfrom Aryan School, Meerut visiting | CAR-

Modipuram on 19 December 2014 IIFSR farm on 2" May 2014
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PUBLICATIONS

Resear ch papers: (International)

Chaudhary, V. P, B. Gangwar, D.K Pandey (2014).
Energy budgeting of sustainable rice based
cropping systemsinsubtropica India. Agriculturd
MechanizationinAsia, Afria, and LatinAmerica
(AMA) vol. 45, (4): 48-68.

Das, M., Purkayastha, A. Nath, Bidyut C. Deka,
CharuLataMahanta (2013). Thinlayer drying of
tomato glices. Journal of Food Science and
Technology, 40 (4), 642-653.

Dutta, D., P. Kumar, A. Nath, N. Verma, B. Gangwar
(2014). Qualities of lemongrass (Cymbopogan
citratus) essentid oil at different drying conditions.
International Journal of Agriculture,
Environment & Biotechnology, 7(4): 903-909.

Mandal, S., A. Nath, R.K. Singh, A. Kumar, N.
Deshmukh (2013). Physi co-mechanical properties
of Prunus nepalensisfruit and seed using image
process ng and experimental method. Journal of
Food Technology, 11 (3), 60-66.

Mohapatra, S., T. Chakraborty, A. K Prusty, K. Pani
Prasad and K. N. Mohanta (2014). Beneficial
effectsof dietary probiotics mixture on hemato-
immunology and cell apoptosisof Labeo rohita
fingerlingsreared at higher water temperatures.
PLOSOne. 9(6):€100929.

Mohapatra, S., T. Chakraborty, A. K Prusty, K. Pani
Prasad and K. N. Mohanta (2014). Dietary
multi speci es probi otic supplementation enhances
theimmuno-hematol ogical responsesand reduces
mortality by Aeromonas hydrophila in Labeo
rohita fingerlings. Journal of the World
Aquaculture Society 45 (5): 532-544.

Subash, N., Shamim, M., Singh,V.K., Gangwar,B.,
Singh,B., Gaydon, D.S,, Roth,C.H., Poulton,PL.
and Sikka, A K. (2014). Applicability of APSIM
to capture the effectiveness of irrigation
management decisions in rice-based cropping
sequencein the Upper-Gangetic Plainsof India.
Paddy Water Environ. DOI 10.1007/s
10333.014-0433-1.

Resear ch papers: (National)

Bhanu, C., Khilari, K. and Gangwar, B. (2014). Natura
occurrenceof pathogens, insectsand competitive
plants to Parthenium hysterophorus. Annals of
Plant Protection Sciences 22 (1):183-189.

Das, B., Chakraborty D, SinghV.K.,Aggarwa P, Singh
R., Dwivedi, B.S. (2014). Effect of organicinputs
on strength and stability of soil aggregates under
rice-wheat system. Int. Agrophys. 28: 163-168.

Das, B., Chakraborty D, Singh VK, Aggarwal P, Singh
R, Dwivedi BS, Mishra RP (2014). Effect of
integrated nutrient management practice on soil
aggregate properties, itsstability and aggregate-
associated carbon content inanintensiverice-whest
system. Soil & Tillage Research. 136, 9-18.

Dhaiya, B., M. Shamim and Sunil Kumar (2015).
Intelligent Monitoring thecrop fieldusngwireless
sensor network based on URAT and FPG
technique. Progressive Agriculture, Vol. 15(1):
71-76.

Dulta, J. S., Poonam Kashyap, A. R. Karde, SP.
Singhand Vijay Meena(2014). Variability and
correlation studiesfor pomologica characteristics
in Guavaclones. Annalsof Horticulture, 7(1): 58-
63.

76




ICAR-IIFSR Annual Report 2014-15

Dutta, D., Supradip Saha, Deb Prasad Ray, M adhuban
Gopal (2014). Comparative phosphorus uptake
profileof Bt transgenic and non-transgenic cabbage
(BrassicaoleraceaelL .var.capitata). International
Journal of Bioresource Science. 1(1):19-24.

G, S P.Magumdar, N. K. Jat and Sonali P,
Mazumdar (2014). Effect of potassium and zinc
fertilizer on crop yield, nutrient uptake and
digtribution of potassumand zincfractionsin Typic
Ustipsamment. Indian Journal of Agricultural
Sciences, 84 (7): 832-838.

Kadam, V. V., Meena, L.R., Singh, S., Shakyawar, D.B.
and Nagvi, S.M.K (2014). Utilization of coarse
wool inagriculturefor soil moisture conservation.
The Indian Journal of Small Ruminants 20
(2):83-86.

Kashyap, Poonam A. K. Prusty, J. P. Singh and A.
Kansal. 2014. lefUor —f"k ¢.kkyh esackxokuh
Isjkstxkj vkS§ vkenuh. Kheti, August, 2014:
15-17.

Kumar D., and Sanjay Kumar (2014). Correlation and
Peth Coefficient analysisin sugarcane germplasm
under subtropics. Prog. Agric. 14 (2): 312-317.

Kumar, Sunil, B. Gangwar, and Mohammad Shamim
(2015). Prospectsof organic farming in Mizoram
state of the North East India: A survey based studly.
BharatiyaKrishi Anusandhan Petrika. VVol. 30(1):
29-35.

Kumar, Sunil, Mohammad Shamim, MamtaBansd, R.P
Agarwa and B.Gangwar (2014). Emerging trends
and statistical analysisin computationa modelling
in agriculture. International Journal of
Electronics Communication and computer
engineering vol. 6 (6), ISSN (online): 2249-
071X. 171-174.

Kumar, Sunil, B. Gangwar, N.K. Jat, and Mohammad
Shamim (2014). Statusand Prospectsof Fertiliser

Consumption in South India. Progressive
Agriculture, Vol. 14(2): 242-250.

Kumar, Sunil, Mohammad Shamim, MamtaBansd, B.
Gangwar, and R.P Aggarwal (2014).
Computational modelling in Agriculture,
International journal of contemporary Research
in Engineering & Technology. Vol.4(1&2) pp
125-128.

Meena, L. R. and Chand Roop (2014). Response of
fodder cowpea (Vigna unguiculata) to varying
levelsof nitrogen and phosphorusunder rain-fed
condition of Rgjasthan. The Indian Journal of
Small ruminants 20(2):121-123.

Meena, B. P, Ashok Kumar, M.L. Dotaniya, N. K.
Jat and B. La (2014). Effect of organic sourcesof
nutrients on tuber bulking rate, grades, specific
gravity of potato tubers. Proceedings of National
Academy of Sciences, India 07/2014; DOI:
10.1007/s40011-014-0398-4.

Mishra, D. (2014). Nutrient Removal Studiesin Guava
under High Density Orcharding System. Journal
of Agriculture and Crop Science, Vol 1 (2): 36-
38.

Mishra, D., SK Shukla, H Ravishankar and Tarun Adak
(2014). Impact of weather on phenology of guava
in Uttar Pradesh: A cursory analysis. Current
Advances in Agricultural Sciences (An
International Journal). Volume6 (1): 74-75.

Mohan Udit, R. Singh, P. Singh, Suhas, R. Bhutiani,
Poonam Kashyap, Varun Tyagi, Sweety (2014).
Determination of Zn, Cd, Pb and Cuin ground
water of Dist. Hapur, U.P by anodic stripping
voltametric technique. Environmental
Conservation Journal, 14(3): 137-141.

Nath, A., K. Mukhim, T. Swer, Debashis Dutta, N.
Verma, B.C. Deka and B. Gangwar (2014). A
review on application of ozone in the food

7




ICAR-IIFSR Annual Report 2014-15

processing and packaging. Journal of Food
Product Development and Packaging, 1(2):7-
21.

Pramanick, K. K., Poonam Kashyap, D. K. Kishore
andY. P. SharmaA (2015). Effect  of
summer pruning and CPPU onyield and quality of
Kiwi fruit (Actinida deliciosa Chev.).
Journal of Environmental Biology. Vol 36
(March):351-356

Rizvi,R.H.,Yadav, R.S,, Singh, R., Pandey, S.B., Wani,
S.P.and Dhyani, SK. (2014). Spatial analysisof
S0il parametersin Domagor-Pahuj watershed using
Geo-dtatistical method of GIS. Indian Journal of
Agricultural Sciences84 (12)

Sanyd, S. K., Dwivedi, B. S, Singh, V. K, Mgumdar,
K., Datta, S.C., Pattanayak, S. K. and Annapurna,
K. (2015). Phosphorusin Relation to Dominant
Cropping Sequencesin India: Chemistry, Fertility
Relations & Management Options. Current
Science 108, 1-9.

Singh,V. K., BrahmaS. Dwivedi, K.N. Tiwari, Kaushik
Majumdar, Meenu Rani, Susheel K. Singh,
Jagadish Timsina (2014). Optimizing nutrient
management Srategiesfor rice-wheet syseminthe
Indo-Gangetic Plainsof Indiaand adjacent region
for higher productivity, nutrient useefficiency and
profits. Field Crops Research 164:30-44.

Singh, V. K., ArvindK. Shukla, M P. Singh, Kaushik
Majumdar, Rajendra P. Mishra, Meenu Rani,
Susheel K Singh (2015). Effect of site-specific
nutrient management onyield, profit and apparent
nutrient balance under pre-dominant cropping
systemsof Upper Gangetic Plains. Indian Journal
of Agricultural Sciences, 4: 76-22.

Singh, V. K., BrahmaS. Dwivedi, Arvind K. Shukla,
Vinod Kumar, Babooji Gangwar, Meenu Rani,
Sushed K Singh, RgendraP. Mishra(2015). Status

of Available Sulphur in Soils of North-Western
Indo-Gangetic Plain and Western Hima ayanregion
and Responses of Rice and Wheat to Applied
Sulphur in Farmer’s Fields. Agricultural
Research, 85(3):335-343.

Subash, N. (2014). Assessing theimpact of dry spell
during monsoon season on rice productivity - A
case study over Patnadistrict. Indian Journal of
Soil Conservation 42(3): 255-259.

Subash, N., V. K. Singh, M. Shamim, B. Gangwar, B.
Singh, Don Gaydon and Christian Roth (2014).
Applicability of APSIM to capturetheeffectiveness
of irrigation management decisionsin rice based
cropping sequencein the Upper-Gangetic Plains
of India. Paddy and Water Environment. DOI
10.1007/s10333-014-0443-1.

Subramani, T., R. Rgja, SK.Ambast, N. Ravisankar,
S.K. Zamir Ahmed, V. Damodaran and N.
Bommayasamy (2014). Evauationof longduration
rice varieties for enhancing productivity and
profitability under idand ecosystem, Journal of the
Andaman Science Association 19 (1);14-18.

Swarnam, T. P, A. Velmurugan, ZachariaGeorge, N.
Ravisankar, Tulsi Pawan Sai, S. Dam Roy and
Priyanka Srivastava (2014). Integrated Farming
systemfor sustainablelivelihoodintriba areasof
Nicobar island, India, Journal of the Andaman
Science Association 19 (1);19-22.

Velmurugan, A., T.P. Swarnam, S.K. Ambast, N.
Ravisankar and T. Subrmani (2014). Land
degradation and its spatio-temporal changes
induced by natural eventsin Andaman Islands,
Journal of the Andaman Science Association
19 (1);65-74.

Verma, N.,A. Nath, S. Agrawal, K. Kishore, D. Dutta
and B. Gangwar (2014). Vaueaddition of Mango
(Mangiferalndical) at domesticlevel. Bioinfolet,
11 (3B) 880-884.

,_..I

78




ICAR-IIFSR Annual Report 2014-15

Verma, N., S. Agrawal A. Nath P. Kashyap, D. Dutta Bhanu, C.,, Singh, J.P. and Gangwar, B. (2014). Useof

and B. Gangwar (2014) Quality Evaluation of
Cottage Level Processed Value Added Fruits
Products. Journal of Food Products
Development and Packaging, 1 (3): 22-30.

Yadav,A.K., V. S. Acharya, Poonam Kashyap, V. S.
Meena and S. P. Singh (2014). Population
dynamicsof major sucking pestson chilli andits
relationship with weather factors. Annals of
Horticulture. 7(2): 103-108.

Abstracts/Extended Summaries/Proceedings
Papers

Ashfag, M., P Paramasivam, Harbir Singh, and
Dumindu Hereath (2014). Climate Impact and
Adaptationin SouthAsa Pathways, Impactsand
Adaptation. A New Transdisciplinary Approach
to Regional Integrated Assessment of Climate
Impact and AdaptationinAfricaand SouthAsa,
AAEA (American Agricultural Economics
Associaion) Annual Meeting, Minnegpalis, July 27-
29.

Bhanu, C., Singh, J.P. and Gangwar, B. (2014). Organic
production technology of milky mushroom
(Calocybeindica) for farming sysemdiverdfication
and environmental sustainability. In: Extended
Summaries of Voluntary Papers of the National
Symposium of Indian Society of Agronomy on
“Agricultural Diversification for Sustainable
Livelihood and Environmental Security”, 18-20
November, 2014, PAU, Ludhiana, India.pp: 596.
(Ext. Summ.)

Bhanu, C., Singh, J.P. and Gangwar, B. (2014). Use of
Trichoderma enriched button mushroom spent
substrate (TEBMSS) for enhancing yield and
quality of Kinnow mandarin. Proc. 8"
Inter national Conference on MushroomBiology
and Mushroom Products (ICMBMPS), 19-22
Nov., 2014, New Delhi, India. pp :369-371.

Trichoder ma enriched spent mushroom compost
(TESMC) for enhancing yield and quality of
Kinnow (Citrusreticulata). In: Abstr. Book, 8"
International Conference on MushroomBiology
and Mushroom Products (ICMBMPS8), 19-22
Nov., 2014, New Delhi, India. :84.

Chaudhary, V. P. (2015). Comparativestudy of various
mechanization optionsfor sowing of whest under
different conservationtechniques. In Proc. Nationd
Seminar on “Technology and management of
MicrolrrigationinFloriculture’ held during 19-20
March 2015 at SKUAST, Jammu (J& K), India.

Pp. 84

Chaudhary, V. P, K.K. Singh, PriyankaPatel and Anuj
Kumar (2015).Evaluation of various residue
management machineriesfor wheat sowing under
different rice residue management practices. In
Proc. International Conferenceon* Technologica
InterventionsinAgricultural Sciencesfor enhanced
Productivity, Nutritiona Quality and valueaddition
(TIAS-2014) held on February 17-19, 2015 at
Central institute of horticultural Medziphema,
Dhimapur (Nagaland), India.

Chaudhary, V. P. and K.K Singh (2014). Study of
evaluation of different resource conservation
technologies for planting of Rice. In Proc. XX
Biennia Nationa Symposium of Indian Society of
Agronomy on Agriculture diversification for
sustainablelivelihood and environmental security
held during 18-19 Nov 2014 at PAU Ludhiana,
Punjab, India

Dutta, D., Amit Nath,NishaVerma, Pawan Kumar and
B. Gangwar.(2014).Evaluation of Phyto-chemical
quaitiesof minimally processed guava( Psidium
guajava L.) fruits using different post- harvest
treatments during storage. In: Proceedings of
CIPHET Silver Jubilee Seminar on Present Status
and Future Strategies for Processing and Value

79




ICAR-IIFSR Annual Report 2014-15

Addition of Agricultural Commoditiesduring19-  Kashyap, Poonam, Avinash Kansal, B. Gangwar and

20 December, 2014 at ICAR-CIPHET, PAU,
Ludhiana, Punjab.

Dutta, D., Pawan Kumar, A.Nath, N.Verma and B.

Gangwar. (2014). Estimation of Lemongrass
(Cymbopogan citratus) essential oil at different
drying condition by using GCMS. International
Conference on Horticulture for Nutritional,
livelihood and environmental Security in Hills:
Opportunity and Challengesheld on 22-24 May,
2014 at Kalimpong, Darjeling, India, organised
by Uttar Banga Krishi Viswavidyalaya (Hill
Campus).

Gangwar, B., N. Ravishankar, Poonam Kashyap and

Brij Mohan (2014). Nutritional and livelihood
improvement of small holdersinhillsthroughfarming
systemsapproach. In: Proceedingsof International
Horticultural Congressat Kalimpong Darjedling
May 22-24, 2014 organised by IARI R.S.

Kaimpong.

Gangwar, B., N. Ravisankar and KamtaPrasad (2015).

Status of small holder farming systems and
strategiesfor theirimprovement inIndialn: X11
Agricultural Science Congress on sustainable
livelihood security for small holder farmers, 3-
6February 2015, Nationa Academy of Agricultura
Sciencesand National Dairy Research Institute,
Karnal, p 271.

Jat, N. K., R. S.Yadav and Sudhir Kumar (2014).

Influence of tillage system, residueretention and
legumeinclusion on productivity, profitability and
soil hedlth of rice (Oryza sativa)-(wheat (Triticum
aestivum) systemin upper Gangetic Plains, India
National symposium on “Agricultural
Diversification for Sustainable livelihood and

A.K.Prugty (2014). Potentia of Horticultura crops
for Livelihood security and profitability in\Western
Plain Zone of Uttar Pradesh. In: Proceedings of
2" |nternational conference on bio-

resource and stressmanagement Hyderabad, India
January 07-10, 2015 organized by RKM
foundation, PITSAU,ANGRAU.

Kashyap, Poonam, Kamta Prasad, Harbir Singh,

Avinash Kansal, A. K. Prusty and NishaVerma
(2014). Development of horticulture based IFS
modelsfor providing livelihood security to small
and marginal farmers of Western Plain Zones of
Uttar Pradesh. International conference on
“Horticulture for Nutritional Livelihood and
Environmenta Security inHills: Opportunitiesand
Challenges’, Kalimpong, Darjedling, India, May
22-24, 2014. Pp.F-17.

Kathirvelan, P, E. Somasundaram, C. Swaminathan,

B. Gangwar and N. Ravisankar (2014). Evauation
of balancedfertilizationinrice-ricecropping system
through farmer participatory mode (Abstract No.
IRC 14-1512) In: 1V international rice congress,
27 October-1 November 2014, International Rice
Research Ingtitute, Bangkok International Trade &
Exhibition Centre, Bangkok, Thailand.

Kathirvelan, P, E. Somasundaram, C. Swaminathan,

B. Gangwar and N. Ravisankar (2014). Evolving
resource conserving techniquesindirect dry seeded
rice through farmers participatory approach
(Abstract No. IRC 14-1230) In: 1V international
rice congress, 27 October-1 November 2014,
International Rice Research Institute, Bangkok
Internationd Trade& Exhibition Centre, Bangkok,
Thailand.

Environmental Security” November 18-20, 2014  Khilari, K. and Bhanu, C. (2014). Roof top vegetable

at PAU, Ludhiana, Punjab

productionincities A way for improving nutritional

r..l




ICAR-IIFSR Annual Report 2014-15

and health security and approaching sustainability.
2" U.P. Agriculture Science Congress on
‘Technological and governance strategies for
advancement of agricultural education, research
and extensonin Uttar Pradesh’, 14-16 June, 2014,
ICAR-IISR, Lucknow, India. 286-287.

Kumar, S., Mohammad Shamim, Mamta Bansal,

B.Gangwar and R.P. Agarwal, Computational
modeling in agriculture: An overview. 2™
International Conference on Computing for
Sustainable Global Development”, technically
sponsored by | EEE Delhi Section, held during 11
13 March, 2015 at Bharati Vidyapeeth, New
Delhi. Pp 115-119.

Kumar, S., Mohammad Shamim, MamtaBansa, R.P.

Aggarwal and B.Gangwar, Computational
Modedlling and Intelligencein Agriculture (2015).
International conference on Technological
InterventionsinAgriculture Sciencefor Enhanced
Productivity, Nutritiond Qudity and VaueAddition,
hosted by CIH, Dept. of Agriculture and Co-
operation, held during February 17-19, 2015 at
Ministry of Agriculture, Government of India,
M edziphema, Dimapur, Nagaland. Pp 8-9.

Meena, L. R., Chand Roop, Sahu, B.S. and Nagvi, S.

M. K. (2014). World congresson Agroforestry:
Deveopment of Agro-horti pasturessystem suitable
to semi-aridtropical conditionsof India. Abs. No
2224.\WAC-2014, held during February 10-14",
2014.

Meena, S. R., Ashok Kumar, N.K. Jatand V. K. Yadav.

2015. Crop qudity and nutrient uptake pattern of
baby corn under varying nutrient management
practices. In: Compendium of Abstracts of 12"
Agricultural Science Congresson “ Sustainable
Livelihood Security of Smallholder Farmers’ at
NDRI, Karna from Feb 3-6, 2015.

Mishra, R. P, SinghV.K., Singh, M.P. and Gangwar
B. (2014). Effect of water releasefrom Tehri dam
on farmers socio-economic conditions of East
GangaCanal command. National Symposiumon
‘Agricultural Diversification for Sustainable
Livelihood and Environmental Security’. Indian
Society of Agronomy & PAU, Ludhiana

Mishra, R. P, Singh, V.K., SinghM.P, Gangwar B.
and KhareR (2014). Effect of water and nutrient
management practiceson production profitability
of pre-dominant cropping systems under East
GangaCanal command. Internationa Symposium
on potassium fertilization and crop quality ,
IPM&BAU Ranchi

Nath, A., B. Gangwar, D. Mishra, D. Dutta and P.
Kashyap (2014). Minima Processingin Fruitsand
Vegetable Crops. XXI1I Indian Convention of
Food Scientistsand Technologists (ICFOST) on
the theme Fostering Innovative Research and
Entrepreneurship (FIRE) for Indian Foodsduring
December, 13-14, 2014 at NIFTEM Campus,
Kundli, Haryana

Nath, A., B. Gangwar, D. Mishra, D. Dutta and P,
Kashyap (2014). Minimal processingin vegetable
crops. National Conferenceon Pre-/post-harvest
Losses& valueadditioninvegetables’, July, 12-
13,2014 at 1IVR, Varanasi, India. Pp. 68-71.

Nath, A., Bidyut C Deka,VK Verma, BanditaBagchi,
AK Jhaand H Rymbai (2014). Effect of different
concentrationsof KMnO, , as ethylene absorbent
for shdf lifeextendon of tomeatofruitsduring ambient
storage. International Conference on Horticulture
for Nutritional, livelihood and environmental
Security in Hills: Opportunity and Challengesheld
on 22-24 May, 2014 at Kalimpong, Darjeeling,
India

81




ICAR-IIFSR Annual Report 2014-15

Nath, A., D Dutta, N Verma, Pawan Kumar and B Prusty, A. K., Singh, J.P. and Kashyap, P. 2014. Use

Gangwar (2014). Extengonof shdlf lifeof minimally
processed guava(Psidiumguajaval.) fruitsusing
different post harvest treatments. In proceedings
of CIPHET Silver Jubilee Seminar on present
status and Future Strategiesfor Processing and
Vaueaddition of Agriculturd Commodities.

Nath, A., JPSingh, D. Duttaand B. Gangwar (2014).

Importanceand scopefor vaueadditioninjaggery
based products. Abstract published in the
proceedingsof National Meet on Modernization
of Jaggery Industry in India, November, 1-2, 2014
at [1SR, Lucknow, Indiapp:119.

of fish pond sediment for sustainableAgriculture—
Aquacultureintegration: A Case Study of western
plain zone of U.P. 10" Indian Fisheries and
Aquaculture Forum, Lucknow, 12-15%
November, 2014. A.B.P.82 —Book of Abstracts,
pp. 174.

Rani, Meenu, SinghV.K., Singh S.K. and GuptaV.K.

(2014). Precision Nutrient Management Strategy
for enhancing productivity and profitability under
pre-dominant cropping systemsof Upper Gangetic
Plains. International Symposium on potassium
fertilization and crop quality. IPI & BAU Ranchi

Paudel, G, Bawinder Singh, N. Subash, G Baigorria  Shamim, M., B. Gangwar, N. K. Jat, Vipin Kumar, Sunil

andA.McDondd (2014). Theparadigm of climete
changeimpactsand adaptationinfarming systems,
income and poverty of western Indo-Gangetic
Basin. Poster presentation under “ AgMIP specid
session” of ASA, CSSA & SSSA. International
meeting and published online at  https://
scisoc.confex.com/sci soc/2014am/webprogram/
Handout/Paper90828/ASA _-
AgMIP_Poster CIMMYT_Karnal-1GB.pdf

Prusty, A. K., J.P.Singh, P. Kashyapand S. P. Singh

(2015). Crop + Cattle + Carp system for
enhancing productivity for livelihood security of
small and marginal farmersof western plainzone
of U.P. Presented at International conferenceon,
“Technologicd InterventionsinAgriculturd Sciences
for Enhanced Productivity, Nutritional Quaity and
Value Addition (TIAS-2014)" at Dimapur,
Nagaland during 17th— 19th February, 2015.

Prusty, A. K., N. P. Sahuand S. Mohapatra (2014).

82

Immuno-stimulating impactsof dietary enrichment
of vitamin C and E combinationsin Labeo rohita
fingerlings. Paper presentation at 10th Indian
Fisheriesand Aquaculture Forum (10thifaf) held
at NBFGR, Lucknow during 12-15 November,
2014. AbsNo. 10ifaf/ABS/00341.

Kumar, N. M Alam and V. P. Mandal (2014).
Morpho-Physologicd Evauationof AromaticRice
(Oryza Sativa) Genotypesinrdationtograinyield
under timely sownirrigated condition of upper IGRP.
International symposium on new dimensionsin
Agrometeorology for sustainableagriculture, 16-
18 October 2014. Pp. 38.

Shamim, M., B. Gangwar, S.P. Mazumdar, Sunil Kumar

(2015). Effectsof microenvironment on productivity
of riceunder irrigated condition of western plain
zoneof Uttar Pradesh. International conferenceon
technologica interventionsin agricultural science
for enhanced productivity, nutritional quality and
valueadditions. 17-19, February, 2015. Central
Ingtitute of Horti culture Department of agriculture
and co-operation, ministry of agriculture,
Government of India. Medziphema, Dimapur,
Nagaland (India). pp 12-13.

Shukla, A. K., Singh V.K, Gangwar, B. (2014).

Futuristic approachesin agronomy education . In
Nationd Symposumon‘Agricultura Diverdfication
for Sustainable Livelihood and Environmental
Security’ organized by Indian Society of Agronomy
from 18-20 November, 2014.

r..l




ICAR-IIFSR Annual Report 2014-15

Singh, H., Natarga Subash, Babooji Gangwar,
RobertoVadiviaand Guilleemo Baigorria
(2015). Climate changeimpacts and adaptations—
Anintegrated economic  assessment, In:
Compendium, X11 Agricultural Science Congress,
NDRI, Karnal, p.248.

Singh, H., Natarga Subash, Gokul Paudel, Kamrul
Hassan, Dinesh TapaMagar, Babooji Gangwar,
Guillermo Baigorria, Roberto Valdiviaand John
Antle(2014). I ntegrated EconomicAssessment of
Climate Change Impactsin Indo-Gangetic Basin,
In: ASA, CCSA & SSSA International Annual
Meeting, Grand Challenges, Great Solutions,
Poster Number 106, 2-5 November, 2014, Long
Beach, CA, USA.

Singh, H., N. Subash, G Paudel, B. Gangwar, G
Baigorria and R. Vadivia (2014). Integrated
EconomicAssessment of Climate Changelmpacts
inIndo-Gangetic Basin. Poster displayed on 5th
November, 2014 under “AgMIPspecia sesson”
of ASA, CSSA & SSSA Internationa meeting and
published online at https://scisoc.confex.com/
scisoc/2014am/webprogram/Handout/
Paper90821/ASA_AgMIP_IGB_Econ_
Poster_1GB.pdf.

Singh, M. P, Singh, V.K., Mishra, R.RP, Gangwar, B.,
Kumar M. and Kumar P, (2014). Integrated farming
system approach for sustained production,
profitability and livelihood security in Garhwal
region. National Symposium on ‘Agricultural
Diversification for Sustainable Livelihood and
Environmenta Security’ Nov.18-20. Indian Society
of Agronomy & PAU, Ludhiana

Singh, M. P, Singh, V. K., MishraR.P, Prusty A K.,
Kumar P, Kumar M., and KhareR (2014). Role
of K nutritionon production profitability andlively
hood security under pre-dominant farming Stuations
of Garhwal region. International Symposiumon

potass um fertilization and crop quality, IPI& BAU
Ranchi.

Singh, S. K., Singh V K, Meenu Rani. (2014).
“Homogeneousfertility management zones based
onavailableNPK in Central Plain Zoneof Indid’.
Nationd Symposumon* Agricultura Diverdfication
for Sustainable Livelihood and Environmental
Security’. Indian Society of Agronomy & PAU,
Ludhiana

Singh, V. K. (2014). “Managing cropping systemsfor
up-keeping natura resources—way forward” during
NAAS Silver Jubilee Symposium on“Managing
Natural Resources for Posterity: 25 Years of
Achievementsand Way Forward” on December
30, 2014 at, BCKV, Kalyani.

Singh, V. K. (2014). Resource management under
croppingsysemsusing Gl S’ innationa symposum
on‘Agricultural Diversification for Sustainable
Livelihood and Environmenta Security’ organized
by Indian Society of Agronomy & PAU, Ludhiana

Singh, V. K., Dwivedi B.S,, Kaushik Mgumdar, Meenu
Rani, Singh S K. (2014). Optimizing nutrient
management strategiesfor rice-whesat syseminthe
Indo-Gangetic plainsand adjacent regionfor higher
production profitability, nutrient useefficiency and
ensuring food security.20™ World Congresson Soil
Science”, Jgju, South Korea.

Singh, V. K., Meenu Rani, Singh S.K, Gupta V.K.
(2014). Predicting soil organic carbon stock in
upper Gangetic plainsof India- aGeo-statistical
model approach”. In: National Symposium on
‘Agricultural Diversification for Sustainable
Livelihood and Environmenta Security’ organized
by Indian Society of Agronomy & PAU, Ludhiana

Singh, V. K., SinghM. P, Mishra. R. P. and Gangwar
B. (2014). Optimizing nutrient management




ICAR-IIFSR Annual Report 2014-15

strategies for pre-dominant cropping systems
in the Upper Gangetic Plains’ . International
Symposium on potassium fertilization and crop
quality , IPi&BAU Ranchi

Singh, V. K., Singh SK., Dwivedi B.S., Jat M. L.,

Meenu Rani and Mgumdar K. (2014). “ Effect of
crop establishment technique and residue
management optionson responseto K application
under rice-maize system”. 12" Asian-Maize
Conference and Consultation meet” from 30
October to 1 November, 2014 held at Bangkok,
Thailand

Subash, N., Harbir Sigh, B. Gangwar, A.K. Sikka, G

Baigorria, A. Ruane, K. Boote and R. Valdivia
(2014). Linking farmer’s participation with
modeling approach to study theimpact of climate
changeand toidentify suitable adaptation strategies
for rice-wheat productionin Indo-Gangetic Basin.
Poster displayed on 5th November, 2014 under
“AgMIPspecia sesson” of ASA, CSSA & SSSA
International meeting and publishedinfile:///C:/
Users/HP/Downloads/ASA _-
AgMIP_Poster_Subash%620et%20al -1 GB.pdf.

Subash, N., Harbir Singh, B. Gangwar and G. Baigorri

(2014). Linking farmer’s participation with
modeling approach to study theimpact of climate
changeon rice-whest productionin Indo-Gangetic
Basin. Onlineabstractsof ora presentation on4th
November, 2014 under “AgMIPspecia sesson”
of ASA, CSSA & SSSA Internationa meeting and
online copy available https://scisoc.confex.com/
scisoc/2014am/ webprogram/Paper87300.html

Subash, N., Harbir Singh, B. Gangwar, A. Sikka, B.

Singh, G Baigorria, A. Ruane, Sondi McDermid,
Kenneth Boote, John Hargreaves, R.Valdivia,
J.Antle, C. Porter, C. Rosenzweig, J. W. Jones and
C. Mutter (2014). Linking Farmer’sParticipation
with Modeling Approach to Study the Impact of
Climate Change and to Identify the Suitable

Adaptation Strategiesfor Rice-Whesat Production
SysteminlIndo-Gangetic Basin. In: ASA, CCSA
& SSSA International Annual Meeting, Grand
Challenges, Great Solutions, Poster Number
103, 2-5 November, 2014, Long Beach, CA,
USA.

Subash, N., Harbir Singh, Babooji Gangwar, Guillermo

Baigorria, Alex Ruane, Kenneth Boote, John
Hargreaves, Roberto Valdivia, Cynthia
Rosenzweig, JamesW. Jonesand Carolyn Mutter
(2014). Integrated Modelling for Assessing Climate
Change Impact on FutureAgricultural Production
System A Farm Level Modelling Approach to
Assess Food Security and Livelihoodsin Future.
(Eds).A.S. Nan, Ranjan Srivastava, Sunil Goria,
AnkitaJha, LataVishnoi, Shweta Gautam, Asha
Latwal and Shakuli Kashyap. New Dimensionsin
Agrometeorology for Sustainable Agriculture.
Compendium-cum-Abstract of NASA 2014, 16-
18 October, 2014, Department of
Agrometeorology, G.B. Pant University of
Agriculture & Technology, Pantnagar-263
145(Uttarakhand), India

Subash, N., Harbir Singh, Baigorria, G, Ruane, A.,

Boote, K.J. and Valdivia, R.O. (2015).
Demondtration of adaptation strategy throughmulti-
modeling approach for integrated assessment of
climate changeimpact on agricultura productivity
inIndo-Gangetic Plainsof India. Poster displayed
in5thAgMIP Global workshop at University of
Forida, Gainsville, USA on 27th February, 2015
and published in www.agmip.org/wp- content/
upl oads/2015/03/subash. pdf.

Valdivia, Roberto O John, M Antle, Cynthia E.

Rosenzweig, Alex C Ruane, Joost Vervoort,
Muhammad Asnhfag, |brahima Hathie, Sabine
Homann-Kee Tui, Richard Mulwa, C.
Nhemachena, Paramasi vam Ponnusamy, Dumindu
Herath and Harbir Singh (2014). Agricultural
Pathwaysand Scenariosfor Regional Integrated
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Assessment of Climate Change Impact, =il 9g YT, do- HAR Rig Ud R=er $AR

Vulnerability and Adaptation. In: ASA, CCSA &
SSSA International Annual Meeting, Grand
Challenges, Great Solutions, Poster Number
109, 2-5 November, 2014, Long Beach, CA,
USA.

Verma, N., M. P. S. Arya, Poonam Kashyap, MP

Singh, A Nath and SPSingh (2015). Gender work
participation and accessto resourcesin the pre-
dominant farming systemsof Meerut District: In
souvenir of National Seminar on Gender Equity,
Sensitization and Women Empower ment
organized by SYPUA& T, Meerut 250110

Verma, N., Poonam Kashyap, A. Nath, D. Duttaand

B. Gangwar (2014). Value addition of
horticultura crops: A sourceof nutritional security
andincome generation for rural women of
Odishaln: Proceedingsof Internationa Conference
on Horticulture for nutritional, livelihood and
environmenta security inHillsat Uttar BangaKrishi
Vishwavidyalaya (Hill campus) Kalimpong,
Darjedling, West Bengal

Yadav,R. S,, Gangwar, B.,Singh, M., Singh, S.P, Singh,

JP, Prasad, K., Kumar, A., and Jat, N.K. (2014).
Carbon footprint of sugarcane, wheat and rice
productioninwestern plainzone, India. 78" Annud
Convention, Oct.23-26, 2013, Indian Society of
Soil Science. Nationa Seminar ondevelopmentin
Soil Science, November,2014; pp-69.

Yadav, R. S., N.K. Jat and Anil Kumar (2015).

Assessment of greenhouse gasesand mitigation of
climate changein Western Plain Zone, Indialn:
Compendium of Abstracts of 12" Agricultural
Science Congress on “ Sustainable Livelihood
Security of Smallholder Farmers’ &t NDRI, Karnd
from Feb 3-6, 2015.

T1S (2014) | fafv=1 #7201 & vt & HARE
TR Wit # AT UG M BT Tl D
Y | ML ST favy ‘I & g8l
aRaer § Y A e vd faera
@ U S’ & HIRGT TG 2Te UF—ARIA
H UBIR | UST 39| Sl 28, 2014 I
AT |

=), 41 U, Golld BAR, T 1S HAR, Ud T,

GIUd. 31 (2014) | H&T BN Ud e 7Y
U BT HaT PIal~Tdh PIe- UR YT | IS
HN vd g Fst v Hiy Surfe
Td ORI B STefar] gRadd & ded A
UIpfceh AT BT | Qg At
Td SRR IR AT faies 5 9 7 fadw=r
SR R BT g FfAfd, et vd
rorHrar fasraRTel R By fagafderer,
qIfeR (TAUYL) | UST 49 |

Popular articles

Choudhary, V. P, Kiran Rawat and D. K. Pandey

(2014). W | I@Ria A= =9 T4l 4

TATERYT T BT | BT S (June, 2014), pp.28-
31

Jat,N.K., S. S. P andR. Singh (2014). 3d! %l

# 9ot fafsy w0 Riwg & | @1 uf3er
55 (9) pp. 16-20.

Jat, N. K., and S. K. Dhaka (2014). SRl #I8 &

P BT | BA il (January, 2015) pp. 43-
45.
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Kashyap, Poonam and SunitaYadav (2014). BeARkara
H urey gig el &1 SuanT | feam
g9, April-June, 2014, pp. 31-35.

Kashyap, Poonam, A. K. Prusty, J. P. Singh and A.
Kansal (2014). FH~ad $HY FoTell 3 Ierarit
A USHTR 31R SIHEHT | Tl (August, 2014)
pp.15-17.

Kashyap, Poonam, Avinash Kansal, Ashisa Kumar
Prusty and S.P. Singh (2015). Way ahead for
Karonda (Carissa carandus L.) in Integrated
Farming System. Indian  Horticulture, (Jan- Feb)
pp 28-29

Kumar, K., R. P. Shukla, B. K. Pandey, P. K. Shukla,
B.Ld, Dushyant Mishra, Atul Singha, T. Adak, B.

Rajkumar and H. Ravishankar (2014). 3TH &1

IATEHAT Ud T GoIR B a1 BT J8Ts
g4 geeT | SEe 399 13-14 (Vol 2,1) pp. 1-4

Kumar, S. and B. Gangwar (2014). 8! SaRdb SUART
H wHded H dfg, | Wl pp. 14-21.

Meena, L. R. (2014). Y] ER & °RT BHAT B

A g1 Siam @ie | | WAl (September
Issue) pp.24-26.

Meena, L. R. (2014). RT&H TN | HAR qfH H
IRT I | Wil ( June, 2014) pp. 35-37.

Meena, L. R. and Gulyani Gulyani (2014). 3H&! :

3T & AT ART Bl DI Tell | Hod T
(March- April issue) pp. 13-16.

Mishra, D., H.Ravishankar, S. K. Shukla, V. K. Singh,
Gundappa. B and Ajay Verma (2014). 39 @&

I H STHER da-ld | SerF 39 13-14
(Vol 2,1) pp. 21-29

Prusty, A. K., Poonam Kashyap, P. Panikkar, D. K.
Meenaand S. P. Singh (2014). Roleof fisheriesin
poverty aleviation and food security. Indian
Farming. 64 (3) pp.32-36.

Ravisankar, N., Brijmohan, Gangwar, B. and Swain,

SK. (2014). 3ASTTR & ST d@ll 31T | il
66 (4): 29-30.

Shamim, M. P, P. Mishra, Sunil Kumar and N. K. Jat
(2014). H&sil BT 45T G& BN AR, BT TS
s, pp. 12-14.

Singh, R., U. Choudhary, K. K. Dutta, M. Ghosh, P. P.
Mishraand Sunil Kumar (2013-14). T S
AT AR Y G IAGD] DI S
ToiREl gRT UicdTe: uf¥ed €Tl & 24
QRN (SR SIS T Ueh GeH 31eg),
e I gaef i pp. 188.

Verma, H.C., R. Kumar, K.. Kumar, T. Adak, Dushyant
Mishra, S. K. Shukla and Barsati Lal (2014).

T H YaHUS RREH & 37 WANT | e
¥ 13-14 (Vol 2,1) pp. 41-43

Books

Gangwar, B., J. P Singh, A. K. Prusty and KamtaPrasad
(Eds.). (2014). Research in Farming Systems.
Today and Tomorrow’s Printers and Publisher
4436/7, Ansari Road, Daryagan], New Delhi —
11002 (India):pp 1-584.

Bulletin/ Folder Compendiums

Gangwar, B., N. Ravisankar, S.VijayabaskaranandA.P.
Vishwanath (2014). On farm nutrient response of
crops and cropping systems (Synthesized
information), Project Directorate for Farming
Systems Research, M odipuram, Meerut, p 182.
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Gangwar, B., N. Ravisankar, S.Vijayabaskaranand A.P.
Vishwanath (2014). On farm nutrient response of
cropsand cropping systems (Synthesized data),
Project Directoratefor Farming SystemsResearch,
Modipuram, Meerut, p 178.

Gautam, R.K., PK. Singh, AjantaBirah, KrishnaKumar,
A.K. Singh, Naresh Kumar, S.Swain, SK. Zamir
Ahmed, N. Ravisankar, K. Devakumar and S.
Damroy (2013). Agro technology for higher rice
productivity in Andaman and Nicobar 1slands,
Technical bulletin, Central Agricultural Research
Institute, Port Blair, A&N Idands, India, p.42

Singh, M. P, V.K. Singh,A. K. Prusty, R. P Mishra, V.
P. Choudhary, Pooonam Kashyap and B. Gangwar
(2015). Farming Systems Approach: Ensuring
livelihood security in hill areaof Uttarakhand. [IFSR
Bulletin No. 3, pp. 50, ICAR- Indian Institute of
Farming Systems Research, M odipuram Meerut.

Singh, V. K., B. S. Dwivedi and R. N. Sahoo, Meenu
Rani, S. K. Singh (2015) On-farm nutrient
management and soil fertility appraisal in Upper
Gangetic Plains. IIFSR Bulletin No. 1, pp. 49,
[1FSR, Modipuram, Meerut.

Singh, V. K., M. P. Singh, R. P. Mishraand K. Singh
(2015). Farming system dynamics. Impact of
supplementd irrigationin canal command areasof
Western Uttar Pradesh. |1FSR Bulletin No. 2, pp.
58, IIFSR, Modipuram, Meerut.

Subramani, T. S., Jeyakumar, S.K. Ambast, N.
Ravisankar, Kiruba Sankar, B.K. Nanda, Ajmer
SinghandA. Velmurugan (2014). Water saving
technol ogiesfor higher crop and water productivity,
Central Agricultural Research Ingtitute, Port Blair,
p. 4.

Book chapters/Conference papers/ Chapters in
Compendium

Bhanu, C., J. P. Singh, VeenaYadav, A. K. Prusty and
Anil Kumar (2014).Global warming and
remodeling of Integrated farming Systems, pp 151-
175. In: Research in Farming Systems (Eds. B.
Gangwar, J. P. Singh, A. K. Prusty and Kamta
Prasad).Today and Tomorrow’s Printers and
Publisher 4436/7, Ansari Road, Daryaganj, New
Delhi —11002 (India):1-584.

Bhanu, C., Veena Yadav and R. P. Singh (2014).
Mushroom—asaComponent for Diversfying Smal
and Margina Farmings. pp 109-120. In: Research
inFarming Systems (Eds. B. Gangwar, J. P Singh,
A. K. Prusty and Kamta Prasad).Today and
Tomorrow’sPrintersand Publisher 4436/7, Ansari
Road, Daryaganj, New Delhi —11002 (India): 1-
584.

Gangwar, B. and J. P. Singh (2014). Integrated farming
Systems Research- Concepts and status, pp 1-
34. In: Research in Farming Systems (Eds. B.
Gangwar, J. P. Singh, A. K. Prusty and Kamta
Prasad).Today and Tomorrow’s Printers and
Publisher 4436/7, Ansari Road, Daryaganj, New
Delhi —11002 (India):1-584.

Gangwar, B. and N. Ravisankar (2014). Diversification
of existing farming systems for environmental
security and livelihood of small farm holder In:
Proceadingsof Nationa symposumonAgriculturd
diversification for sustainable livelihood and
environmental security, 18-20November 2014,
Indian Society of Agronomy and Punjab
Agricultural University, Ludhiana, Pp69-73.

Gangwar, B. and N.Ravisankar (2014).Farming System
approach for providing sustainablelivelihood to
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small holders, Agriculture Year Book 2014,
Agriculture Today, pp. 32-35.

Gangwar, B., Harbir Singh and N. Ravisankar (2014).
Enhancing pul sesproduction: theway forward, In:
Enhancing Pul ses production: technol ogies and
drategies(Eds: B. Gangwar andA.K. Singh), New
IndiaPublishing Agency, New Delhi pp.1-20.

Issam, A., P. B. Shirsath, S. N. Kumar, N. Subash, A.
K. Sikka, and P. K. Aggarwal (2015). Use of
ModelsinWater Management and Food Security
under Climate Change ScenariosinIndia, pp. 267-
316. In: Practica gpplicationsof agricultural system
modelsto optimize theuse of limited water. Adv.
Agric. Systems Model. 5. (Eds. L.R. Ahuja, L.
Ma, and R.J. Lascano). ASA-SSSA-CSSA,
Madison, WI. (ISBN: 978-0-89118-344-0).

Kashyap Poonam and Sudhir Kumar (2014). Abiotic
stresses- Management and mitigation in
fruit crops. In: Chalengesand Prospectiveof Plant
Abiotic Stress, (Eds. Pasala Ratnakumar, Kiran
Bhagat, Yogeshwar Singh). Today and
Tomorrow Printersand Publishers, India, pp.477-
496.

Khilari, K., Bhanu, C. and Singh D. (2014). Diseases
of vegetabletuber crops. In: Diseasesof vegetable
crops: Diagnosisand management (Eds. Dinesh
Singh, P. Chowdappaand PratibhaSharma). Indian
Phytopathol ogical Society, New Delhi. Pp: 441-
514.

Meena, L. R. (2014). CharaAbhav mein Pashuan ke
liyesaige. Avipunj : p18-20.

Meena, L. R. (2014). Garamiyou mein chare kee
vayvastha.Avipunj :pp: 60-64.

Mishra D. (2014). Canopy Management and
Rejuvenation in mango orchards. In Souvenir
National Conference on Mango Diversity,

production, Post-harvest M anagement and Export
(9-11 June 2014). Bihar Agricultural University,
Sabour, Bhagal pur pp 32-36

Nath,A., S.Mandd, R.K. Singh, Bidyut C. Deka, S.V.
Ngachan (2015). AscorbicAcid, &Caroteneand
antioxidant activity of broccoli during short-term
refrigerated storage. Published In“Processing and
Impact onActive Componentsin Food 2015, 27-
34" Published by http://www.el sevier.com/book-
authors/science-and-technol ogy-book-publishing.

Prusty, A. K., Poonam Kashyap, J. P. Singh, S. K.
Guptaand D. K. Meena(2014). Multiple use of
water through integrated fish farming systems. In:
Aquacultureand FisheriesEnvironment. (Eds. S.
K. Gupta and Bharti Pawan K.). Discovery
Publishing House, New Delhi |SBN- 93-5056-
408-4, pp.187-195.

Rana,N. S, N. K. Jat and Sudhir Kumar (2014). Recent
advancesinimproving nutrient use efficiency in
sugarcane. In: Summer School Compendium:
Recent innovations for improving nutrient use
efficiency through integrated nutrient
management in major field crops (Shivay, Y.S,,
Kumar, D. and Meena, S. L. Eds.). pp. 406-423,
Divisonof Agronomy, IARI, New Delhi.

Ravisankar, N., B. Gangwar, T.P. Swarnam, SK. Zamir
Ahmed and N. Bommayasamy (2014). Islands,
In: Enhancing Pulses production: technologiesand
strategies(Eds. B.Gangwar andA.K. Singh), New
IndiaPublishing Agency, New Delhi pp.201-220.

Ravisankar, N., S. Jeyakumar, D.R. Singh, SK. Ambast
and A.Kundu.2014.Integrated Farming System
(IFS) modelsfor different farming situations of
Idands|n: Researchin Farming Systems(Eds: B.
Gangwar, J.P. Singh, A.K. Prusty and Kamta
Prasad), Today and Tomorrow Printers, New
Delhi, pp: 517-550.
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Shukla, S. K., Dushyant Mishra, Kailash Kumar and  Subash, N., Harbir Singh, Gangwar, B., Baigorria, G,

Ajay Verma(2014). A Value Chain Management
of Mango in Malihabad for productivity and
profitability: An Experience. Souvenir: Siakeholders
Issuesin Vdue Chain Management of Mango. (28
29 June 2014) CISH, Lucknow. pp 32-38

Singh, Harbir (2015). Wetershed Developmentin India:
LessonsLearnt and Policy Imperatives, pp: 65-
73, In: Water Management in Agriculture:
Lessons Learnt and Policy Implications, (Eds.
M.S. Meena, K.M. Singh and B.P. Bhatt), Jaya
Publishing House, New Delhi, ix+450.

Singh, J. P and B. Gangwar (2014).Integrated Farming
System Model for small farm holders of Uttar
Pradesh. pp 293-321. In: Research in Farming
Systems(Eds. B. Gangwar, J. P Singh,A. K. Prusty
and Kamta Prasad).Today and Tomorrow’s
Printers and Publisher 4436/7, Ansari Road,
Daryaganj, New Delhi —11002 (India):1-584.

Singh, V.K., R.P. Mishra, Meenu Rani and SK Singh
(2014). Water and nutrient interactioninirrigated
agriculture. In: Textbook of Plant Nutrient
Management (Eds. Ragjendra Prasad, Dinesh
Kumar, D SRana, Y SShivay, RK Tewetia). Indian
Society of Agronomy, pp 249-267.

Subash, N., Harbir Singh, B. Gangwar, G. Baigorria
andA. K. Sikka(2015). Integrated Climate Change
Assessment through Linking Crop Smulationwith
Economic Modeling—Results from the Indo-
Gangetic Basin. In: Handbook of Climate Change
and Agro-ecosystems: AgMIP (Part 1 & Part
2), Eds. Daniel Hillel and Cynthia Rosenzweing,
| CP Serieson Climate Changelmpacts, Adaptation,
and Mitigation—\Vol .4: 251271, Imperia College
Press, UK, 1100pp.

Sikka, A.K.andValdivia R.O. (2015). Integrated
climate change assessment through linking crop
smulationwith economic modedling - Resultsfrom
thelndo-GangeticBasin. In: CynthiaRosenzweig
and Daniel Hillel, Editors, Handbook of climate
changeand Agro-ecosystems. TheAgMIP, Part
2. ICP Series on Climate Change Impacts,
Adaptation and Mitigation - Vol. 3. p. 259-280.
ASA-CSSA-SSSA, Imperid CollegePress, UK.
ISBN 978-1-78326-567-1.

Subash, N., Harbir Singh, B. Gangwar, G. Baigorria,

A .K.SkkaandR.O. Vadivia. (2015). Integrated
climate change assessment through linking crop
smulationwith economic moddling -Resultsfrom
the Indo-Gangetic Basin. In: D. Hillel & C.
Rosenzweig, editors, Handbook of climate change
and agro-ecosystems. AgMIP Part 2. ICPseries
on climate change impacts, adaptation and
mitigation - Vol .4. ASA-SSSA-CSSA.

Valdivia, Roberto O., John M. Antle, Cynthia

Rosenzweig, Alex Ruane, Joost Vervoort,
Muhammad Ashfaqg, Ibrahima Hattie, Sabine
Homman-Kee Tui, Richard Mulwa, Charles
Nhemachena, Paramasivam Ponnusamy, Herath
Rasnayaka and Harbir Singh (2015).
Representative Agricultural Pathways and
Scenariosfor Regional | ntegrated A ssessment of
Climate Change Impact, Vulnerability and
Adaptation, In: Handbook of Climate Change
And Agro-ecosystems: AgMIP (Part 1 & Part
2), Eds. Daniel Hillel and CynthiaRosenzweing,
| CP Serieson Climate Changel mpacts, Adaptation,
and Mitigation—Vol .4, Imperia CollegePress, UK,
1100pp.
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PESONNEL (Ason 31.03.2015)

Nameof thelnstitute: ICAR-Indian Ingtitute of Farming SystemsResearch,

Modipuram,Meerut.
Director (Acting): Dr.JP. Singh
S. No. Name of the Scientist Designation Discipline
A) Scientificcadre
Principal Scientist
1 Dr. KamtaPrasad Principal Scientist Agronomy
2 Dr.M PSArya Principal Scientist Agronomy
3 Dr. M.P. Singh Principal Scientist Agril. Extension
4 Dr. Vinod Kumar Principal Scientist Animal Nutrition
5 Dr. Prem Singh Principal Scientist Agronomy
6 Dr. Anil Kumar Principal Scientist Agril. Extension
7 Dr.L.R.Meena Principal Scientist Agronomy
8 Dr.V.K. Singh Principal Scientist/ Agronomy
National Fellow
9 Dr. Harbir Singh Principal Scientist Agril. Economics
10 Dr. N. Ravisankar Principal Scientist Agronomy
n Dr.R. S. Yadav Principal Scientist Soil Science
12 Dr. Suresh Malik Principal Scientist Poultry Science
13 Dr. Amith Nath Principal Scientist Food Technology
Sr. Scientist
14 Dr.B.K.Sharma Senior Scientist Agril. Extension
15 Dr. R.PMishra Senior Scientist Agronomy
16 Dr. N.Subhash Senior Scientist Agri-Meteorology
17 Dr. V.P. Chaudhary Senior Scientist FMP
18 Dr. Dushyant Mishra Senior Scientist Fruit Science
19 Dr. Debasish Dutta Senior Scientist Agril. Chemicals
2 Dr. DevendraKumar Senior Scientist Plant Breeding
21 Dr.T.Ram Senior Scientist Agronomy
Scientist
2 Shri Vipin Kumar Chaudhary Scientist Computer Application
PA] Dr. ChandraBhanu Scientist Plant Pathology
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S. No. Name of the Scientist Designation Discipline
24 Dr. Poonam Kashyap Scientist Horticulture
5 Dr.A. K. Prusty Scientist Aquaculture
2% Shri Sanjeev Kumar Kochewad Scientist LPM
27 Dr. M. Shamim Scientist Agri-Meteorology
2 Dr.N.K. Jat Scientist Agronomy
2 Shri Sunil Kumar Scientist Agril. Economics
0 Dr. Sudhir Kumar Scientist Plant Physiology
3 Dr. Sanjeev Kumar Scientist Agronomy
K2 Dr. Chethan Kumar G Scientist Sail. Science
B Dr. NishaVerma Scientist Home Science
A Shri Raghuveer Singh Scientist Agronomy
B) Technical Staff
1 Shri Chet Ram Chief Technical Officer
2 Shri Jagpal Singh Chief Technical Officer
3 Dr. YogendraSingh Chief Technical Officer
4 Shri D. Tripathi Chief Technical Officer
5 Shri Krishanpal Asstt. Chief Technical Officer
6 Dr. Vipin Kumar Asstt. Chief Technical Officer
7 Shri K. V. Anand Asstt. Chief Technical Officer
8 Dr. Brij Mohan Asstt. Chief Technical Officer
9 Shri Om Kumar Tomar Asstt. Chief Technical Officer
10 Shri Naval Singh Asstt. Chief Technical Officer
u Shri P.P. Mishra Asstt. Chief Technical Officer
12 Dr.S.P. Singh Senior Technical Officer
13 Shri S. K. Duhoon Senior Technical Officer
14 Shri R. B. Tewari Senior Technical Officer
15 Shri Vinod Kumar Senior Technical Officer
16 Shri D. P. Singh Senior Technical Officer
17 Shri Brijesh Sharma Senior Technical Officer
18 Shri A. P. Dwivedi Technical Officer
19 Shri D. K. Pandey Technical Officer
2 Shri Krishan Kumar Technical Officer
2 Shri Uma Shankar Pandey Senior Technical Asstt.
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S. No. Name of the Scientist Designation

2 Shri Ashok Kumar Senior Technical Asstt.
PA] Smt. AnjuVerma Senior Technician

24 Shri Rgj Kumar Meena Senior Technician

() Adminigrative

1 Shri Sushil Kumar Singh Senior Admn. Officer

2 Shri T. C. Sharma Finance & Accounts Officer
3 Shri Attar Singh Personal Secretary

4 Shri RaiBahadur Personal Secretary

5 Smt. Jailata Sharma Personal Secretary

6 Smt. AlkaJain Assistant

7 Shri Sanjay Kumar Gupta Assistant

8 Shri S.K. Bansal Personal Assistant

9 Shri Rgjesh Kumar Personal Assistant

10 Shri Brij Beer singh Personal Assistant

n Smt. SheelaDevi Assistant

12 Shri JataKant Assistant

13 Shri Ravi Kant Upper Division Clerk
14 Shir Prem Singh Upper Division Clerk
15 Sh. Rgjender Kumar Lower Division Clerk
16 Sh. Permanand Lower Division Clerk
17 Shri D.C. Mishra Lower Division Clerk
D) Supporting Saff

1 Shri Anand Singh Skilled Supporting Staff
2 Shri Prem Kumar Skilled Supporting Staff
3 Shri Rakesh Kumar Skilled Supporting Staff
4 Shri RgiendraSingh Skilled Supporting Staff
5 Shri Kripa Shankar Pandey Skilled Supporting Staff
6 Shri Ayodhya Prasad Dubey Skilled Supporting Staff
7 Shri Prem Singh Skilled Supporting Staff
8 Shri Mahavir Singh Skilled Supporting Staff
9 Shri Siddh Kumar Skilled Supporting Staff
10 Shri Harshnath Singh Skilled Supporting Staff
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LIST OF ON-GOING PROJECTS

Sl. Nameof Project INSTITUTE Code Nameof Pl Dateof
No. & Co-Pl Sart
I ngtitute Project
1 Identification of bio-intensive, complementary cropping NRMAPDFSRSIL 200800200093 Dr. B. Gangwar 2008
systems for high productivity and efficient resource use. Dr.MPSArya 2014
Dr. M. Shamim
Dr. Sudhir Kumar
2 Sustaining rice-wheat productivity through integrated  NRMAPDFSRS|L 199300100001 Dr.V.K.Singh 1993-A
nutrient supply system. Dr.R.P.Mishra (Long
Dr. N. Subhash term)
Dr.R.S. Yadav
3 Longterminfluence of Resource Conservation NRMAPDFSRSI L 200400100058 Dr.V.P. Choudhary 2004
Technologiesin Rice-Wheat system. Dr.R.P.Mishra 2015
4 Development of suitable resource conservation modules NRMAPDFSRSIL 201300400133 Dr.V.P.Choudhary 2013
tomitigatetheill effectsof climatechange. Dr.M .Shamim 2018
Dr. Sudhir Kumar
Dr. ChandraBhanu
5 ClimateChange: Effectson productivity of Ricewheat NRMAPDFSRSIL 201000800114 Dr.M .Shamim 2010-
cropping system in western plain zones of U.P. and its Dr. Sudhir Kumar 2015
mitigation by using DSSAT model.
6 Development of sustainable production model forricee NRM APDFSRSI L 199800100006 Dr. R. P.Mishra 1998
wheat cropping system. Dr.V.K.Singh (Long
term)
7 Development of cost effective and sustainable Integrated NRM APDFSRSI L. 201001300119 Dr. J.P. Singh 2010-
Farming System Modelsfor livelihood improvement of Dr. B. Gangwar 2017
smal farm holders. Dr. Dushyant Mishra
Dr.A.K. Prusty
DrVinod Kumar
8 Assessment of climate changeimpact on integrated NRMAPDFSRSI L 201300300132 Dr. N. Subhash 2013
Farming Systemsthrough Modelling Dr.M. Shamim 2016
Dr.J. P singh
Dr.A. Prusty
Mr. Chetankumar G
Dr SureshMadlik
9 Comparative studiesof fish and crop based farming NRMAPDFSRSI L 201200200128 Dr.A.K. Prusty 2012-
systems Dr.J P.Singh 2015
Dr. P Kashyap
10 Development of year—round production module of NRMAPDFSRSI L 201300500134 Dr. ChandraBhanu 2013
mushrooms for small and margina farmers Dr.J. P.Singh 2016
Dr. AmitNath
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Sl. Nameof Project INSTITUTE Code Nameof Pl Dateof
No. & Co-Pl Sart
11 Productivity and economic evaluation of horticulture  NRMAPDFSRSIL 201100200121 Dr. P. Kashyap 2011
based farming systems Dr. KamtaPrasad 2015
Dr. Harbir Singh
12 On-Farmvaueadditionforlivelihoodimprovementof ~ NRMAPDFSRSIL 201400100135 Dr.Amit Nath 2014
small farm householdsin Western Plain Zone of Uttar Dr.M.PSingh 2018
Pradesh Dr. DebashishDuitta
Dr.R.P.Mishra
Dr. Poonam Kashyap
Dr. NishaVerma
13 Comparative study of role of women in predominant NRMAPDFSRS| L 201400400138 Dr. NishaVerma 2014
farming systems of Western plain zone of UPand Hill Dr.M.P.S.Arya 2016
zoneof Uttarakhand Dr.M.P.Singh
Dr. Poonam Kashyap
Dr. Amit Nath
14 Development of fruit crop based high density farming NRM APDFSRSIL 201400600140 Dr. Dushyant Mishra 2014-
systems for higher productivity and profitability under Dr. Sudhir Kumar 4
small farm conditions Dr.J P.Singh
Dr.M. Shamim
Dr. Amit Nath

Dr. ChandraBhanu
15 Characterization and mapping of Farming Systemsin NRMAPDFSRSIL 201401000144 Dr.Harbir Singh 2014

India Dr. Vinod Kumar 2016
Mr. Raghuveer Singh
Dr. NishaVerma
Dr.S.Mdik
Dr.L.R.Meena
16 Conservation agriculture based weed management NRMAPDFSRSIL 201200300129 Dr.N.K. Jat 2012-
practicesinrice-wheat cropping system Dr.R. S Yadav 2015
Dr. Sudhir Kumar
17 Studies on Persistence of Pesticides Residues in the NRMAPDFSRSI L 201400200136 Dr. Debashish 2014
agricultural produce of intensively cultivated farming Dutta 2018
Situations in peri—urban areas of Western Plain Zone of Dr. PremSingh
Uttar Pradesh Dr.Amit Nath
Dr.D. Mishra
Dr. NishaVerma
18 Development of microbial consortiafor crop disease NRMAPDFSRS| L 201400800142 Dr. ChandraBhanu 2014
suppression, growth promotion and yield enhancement Dr.N.K. Jat 2018
under organic farming system Dr.S.S.Pd

19 Estimation of greenhouse gas emission from [FSmodules NRM APDFSRS| L 201400900143 Dr.R. S. Yadav 2014-
and modelsunder AICRP-IFS Dr.L.R.Meegna 2017
Dr.J. P Singh
Dr. Vinod Kumar
Dr. Dushyant Mishra
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Sl. Nameof Project INSTITUTECode Nameof PI Dateof
No. & Co-Pl Sart
20 System based proven technologiesin farming syssem  NRMAPDFSRSI L 201400500139 Dr. M. P. Singh 2014
perspective under demonstration in Technology park Dr. PremSingh 2018
Dr.R.P.Mishra
21 On-Farm Integrated Farming SystemsManagement NRMAPDFSRSIL 201100600125 Dr.B.K. Sharma 2011-
Dr.Anil Kumar 2016
Dr.A.K. Prusty
2 Diversfication of existing farming systemsthrough NRMAPDFSRSIL 201400700141 Dr.S Malik 2014
integration of poultry for improving livelihood of Dr. Vinod Kumar 2018
marginal and landlessfarmers Dr.A.K. Prusty
23 Digitization of database of on-station and on-farm NRMAPDFSRSI L 200800300094 Dr.G C. Sharma 2008
experimentsof cropping systemsunder AICRPon IFS Mr. Vipin Kumar 2015
Chaudhary
24 On-farm crop responseto plant nutrients inrice-wheat NRMAPDFSRCI L 201400300137 Sh. Raghuveer 2014
cropping system (RWCS) and their impact on crop- Singh 2016
livestock-human continuum Dr. N Ravisankar
Dr. Sanjeev Kumar
Vema

Exploratory Sudiesapproved for oneyear

1 Screening of short duration varietiesin sugarcane-wheat ES/01/2014 Dr. DebendrakKumar 2014
cropping system Dr. Sudhir Kumar 2015
Dr. Sanjeev Kumar
Dr. Chethan Kumar G

2 Study onsuitability of non-traditional high valuefruit ~ ES/02/2014 Dr.D. Mishra 2014
crops under small farm conditions of Western U. P. 2015
3 Round the year forage production for rabbit based ES/03/2014 Dr.L.R.Meena 2014
IFSmodel for marginal farm holdersin Western U.P Dr. KamtaPrasad 2015
Dr. N. Ravisankar
Dr.R. S. Yadav
Dr.GC. Shama
4 Development of web based integrated information ES/04/2014 Mr. Vipin Kumar 2014
system for Indian farming systemsresearch Choudhary 2015
Dr.GC. Shama
Externally Funded Projects
1 Nationd Initiativeon Climate Resilient Agriculture NRMAPDFSRSOL 201100600124 Dr.N. Subhash ~ 2011-2017
(NICRA). Dr. B. Gangwar
Dr.M.P.S.Arya
Dr. V. P.Choudhary
2 AICRPon Integrated Farming Systems. NRMAPDFSRCOL 201000700113 Dr. J.P. Singh 2010-
Dr. B. Gangwar 2017

Dr. Poonam Kashyap
Mr. S.K. Kochewad
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Sl. Nameof Project INSTITUTECode Nameof PI Dateof
No. & Co-Pl Sart
3 Ensuring Livelihood Security Through Farming Systems NRMAPDFSRSCL 201100400122 Dr. M. P. Singh 2011-
ApproachinTehri district of Uttrakhand (THDC, Dr.V.K.Singh 2015
Rishikesh). Dr.R. P Mishra
Dr.V. P.Choudhary
Dr.A.K. Prusty
Dr. P Kashyap
4 Predsonnutrient management using Gl S based Spatia NRMAPDFSRSOL 201100500123 Dr.V.K.Singh 2011-
variability mapping under upper and middle Gangetic 2016

PlainZonesof India. (National Fellow Project of ICAR).
5 Integrated spatia farming systems anadlysis techniques NRMAPDFSRCOP201300200131 Dr. N. Ravisankar 2013

with remote sensing and ancillary data(INFARM) Dr.M. Shamim 2016
(SAC, Ahmedabad).
6  Network Project on Organic Farming (NePOF). NRMAPDFSRCOL 200500100064 Dr. N. K. Jat 2005

Dr. Sudhir Kumar 2017
Dr. Chetan Kumar

7  Study of crop pattern and increasein agricultural Dr.VK.Sngh 2014
produce dueto rel ease of water from Tehri Reservoir Dr.M.P.Singh 2015
for irrigation purpose Dr.R.P. Mishra

Foreign aided Projects

1 Globa Yield Gap and Water Productivity (ICAR-UNL NRMAPDFSRCOP201300100130 Dr. N. Subash 2013
Collaborative Project). 2015

2  Strengthen Simulation Approaches for understanding NRMAPDFSRCOP201200100127 Dr. N. Subash 2015
projecting and managing climate risksin stress- prone Dr.Harbir Singh 2017

environment across central and eastern Indo- Gangetic
Basin” under “ Agricultural Model | nter-comparison and
improvement Project” (AgMI1P—ICAR Collaborative Project)
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