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ICAR-Indian Institute of Farming Systems Research (IIFSR) (formerly Project
Directorate for Farming Systems Research-PDFSR), was established by Indian

Council of Agricultural Research, New Delhi in April, 1989 at Modipuram, Meerut
(Uttar Pradesh).

Vision
Management of natural resources for holistic improvement of small and marginal
farmers through Integrated Farming Systems

Mission

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

Mandate

* Research in integrated farming systems on production technologies for improving
productivity and resource use efficiencies.

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

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

» Coordinate and monitor integrated farming systems research in the country.

All India Coordinated Research project on Integrated Farming Systems (AICRP on
IFS) is an integral part of ICAR-IIFSR with 75 centres to undertake on-station main
(25 no’s), on-station sub (12 no’s), on-station voluntary (6 no’s) and on-farm research
(32 no’s) spread across length and breadth of the country. The institute is also leading
a Network Project on Organic Farming (NPOF) with 20 centres.
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"~ 1. INTRODUCTION

The Genesis of the “All India Coordinated
Research Project on Integrated Farming Systems”
may be traced back to the visit of Dr A.B. Stewart
of Macaulay Institute of Soil Research, Aberdeen
U.K., somewhere in mid-forties. He was invited by
the then ‘Imperial Council of Agricultural Research’
to (i) review the position in respect of soil fertility
investigations, in general and manuring in
particular, and (ii) suggest steps which might be
taken in order to obtain, in shortest possible time,
adequate information under different conditions of
soil and climate to enable agricultural departments
to give some advice to cultivators for increasing
crop yields. His review reports, published in 1947,
significantly affected philosophy and practices of
fertilizers experimentation in the country, He
stressed upon the need of conducting simple
fertilizer trials on cultivators’ fields and complex
experiments at selected research centres.
Prompted by these suggestions, a “Simple
Fertilizer Trials at cultivators’ Fields” scheme was
initiated in 1953 under the IndoAmerican
Technology Cooperation Agreement under “Soil
Fertility and Fertilizer Use Project” with the following
objectives:

i. To study crop responses to nitrogen,
phosphorus and potassium when applied
separately and in different combinations under
the cultivators’ field conditions.

ii. Toinvestigate the relative response of different
fertilizers in various broad soil groups and to
work out the optimum fertilizer combinations
for different agro-climatic regions.

ii. To study the relative performance of different
nitrogen and phosphatic fertilizers for
indigenous production.

iv. To demonstrate to the farmers the value of
fertilizer use for the production of crops

Subsequently in 1956, experiments on carefully
selected centers called ‘Model Agronomic

Experiments’ were added to the project and started
as all India Coordinated Agronomic Experiments
Scheme (AICAES). The objectives of Model
Agronomic Experiments were:

i. To study the interaction of amounts of fertilizer
application with intensity and frequency of
irrigation, sowing date and plant density.

i. To work out the manure requirement of
important crop rotations and their effect on soil
fertility.

ii. To evaluate the relative efficiency of various
sources of nitrogen and phosphorus for
different crops and areas, and of different
methods of application of nitrogenous and
phosphatic fertilizers.

As knowledge progressed, new technology
developed and the rate of growth in agriculture
increased, the scheme went through various
stages of evolution during which its scope
expanded and its focus sharpened in accordance
with newly acquired scientific knowledge. The
scope of experimentation was, therefore, expanded
to include agronomic research, embracing cultural
practices, irrigation and nutritional requirements,
chemical weed control and multiple cropping. But
the emphasis continued on soil fertility and fertilizer
use as influenced by soil and climatic factors and
management,

In 1968-69, the scheme was sanctioned as All
India Coordinated Agronomic Research Project
(AICARP) with two components, viz.; 'Model
Agronomic Experiments’ and ‘Simple Fertilizer
Trials’. The main objectives of the experiments
conducted at the research centres under the
scheme were:

. To obtain information of the response of high
yielding varieties of cereal to different agronomic
factors such as fertilizer (including
micronutrients), irrigation, weed control, liming etc.;

All India Coordinated Research Project on Integrated Farming Systems 1



Il. To study the manure requirements of important
crop rotations and their effect on soil fertility;

lll. To evaluate various sources of nitrogen and
phosphorus for different crops and areas;

IV. To work out the production potential per unit
area, per unit time for different agro-climate
condition of the country; and

V. To determine the most suitable cropping
patterns and fertilizer responses under rainfed
condition.

Under the revised scheme, the main objectives
of the simple fertilizer trial were:

i. To study the responses of introduced high
yielding and locally improved varieties to
nitrogen and phosphorus applied alone and in
combination and to potassium in the presence
of nitrogen and phosphorus under irrigated as
well as dry land condition;

i. To compare different methods of application
of nitrogen on cereals under dry-farming
conditions;

iii. To study the contribution of package of soil and
moisture conservation practices to increase
crop production in dry farming areas;

iv. To study the relationship between crop
response to fertilizer and soil test values; and

v. To formulate fertilizer recommendations for
different soils and agro-climatic regions of the
country.

But, during 1979 aforementioned objectives
were further reviewed and redefined as under:

i. To develop, continuously update and test on
cultivators’ fields the technology for various crop
based farming systems. For this patterns best
suited for different agro-climatic zones may be
identified, evolved for various emerging farming
situations and package of practices developed
to realize their production potential.
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To define/delineate all aspects of the use of
fertilizers (recognizing that fertilizer is an
important component of modern agricultural
technology), including choice of materials
maximize its use through recycling of
agricultural wastes or employment of microbial
aids.

To provide facilities foe testing new varieties at
their pre-release stage. In mid-eighties, the
policy planners duly recognized the importance
of cropping systems approach of research to
enhance resource use efficiencies for
improved and sustainable crop productivity.
Therefore, to strengthen all aspects of cropping
systems research the ‘Project Directorate for
Cropping Systems Research’ was established
at Modipuram (Meerut) with effect from March
1989, with ‘AICRP on Cropping Systems’ as
one of the constituent schemes of the
Directorate with both the components, namely;
‘On-Station Research’ and ‘On-Farm
Research’ remaining intact. However, within
two decades of existence of PDCSR, the
mandate of the Directorate was broadened
during 2009-10 to undertake research in
integrated farming system mode and the
Directorate was renamed as ‘Project
Directorate for Farming Systems Research
(PDFSR)’ and mandate redefined as:

i. To characterize existing farming systems
to know the productivity, viability and
constraints.

ii. Todevelop resource efficient, economically
viable and sustainable integrated farming
system modules and models for different
farming situations.

ii. To undertake basic and strategic research
on production technologies for improving
agricultural resource use efficiencies in
farming system mode.

iv. To develop and standardize package of
production practices for emerging cropping/
farming concepts and evaluate their long-
term sustainability.

2 All India Coordinated Research Project on Integrated Farming Systems
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v. To act as repository of information on all
aspects of farming systems by creating
appropriate databases.

vi. To develop on-farm agro-processing and
value addition techniques to enhance farm
income and quality of finished products.

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

vii. To develop capacity building of
stakeholders in Integrated Farming
Systems through training.

The name and mandate of AICRP on Cropping
Systems were also changed accordingly, with
major emphasis on farming systems research and
objectives modified as hereunder. The Project
Directorate for Farming Systems Research was
renamed as ICAR-Indian Institute of Farming
Systems Research (IIFSR) during November 2014

and the mandate was redefined further as given
below.

e Research in integrated farming systems on
production technologies for improving
productivity and resource use efficiencies.

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

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

o Coordinate and monitor integrated farming
systems research in the country.

All India Coordinated Research project on
Integrated Farming Systems (AICRP on IFS) is an
integral part of IFSR with 75 centres to undertake
on-station and on-farm research across length and
breadth of the country. The institute is also leading
a Network Project on Organic Farming (NPOF)
with 20 centres.

. 2. OBJECTIVES

On-Station Research

— To undertake applied and adaptive research in
integrated farming systems (IFS), especially
on production technologies for improving
system productivity and resource use
efficiencies.

— To develop efficient, economically viable and
environmentally sustainable IFS models for
different zones.

— To undertake capacity building and human
resource development in IFS.

On-Farm Research

— To undertake characterization of existing farming
systems for identification of production
constraints and problem prioritization.

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

— To optimize on-farm integration of farm
enterprises for enhanced farm incomes,
resource/ input use efficiencies, and
employment opportunities.

All India Coordinated Research Project on Integrated Farming Systems 3
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) 3. LOCATION

Under the aegis of AICRP-IFS there are 25 main
canters, 12 sub centers, 32 on-farm research
centres and 5 voluntary centres. All main and sub
centres are engaged in basic and applied research
and are necessarily located at SAUs or their
Regional Research Stations or Agricultural
colleges of those general universities, where strong
agricultural research base is available. Whereas,
on-farm research centers (earlier known as
Experiments on Cultivators’ Fields/ ECF Centers)

are engaged in farmers’ participatory research and
are located in different agro-climatic zones. These
OFR centers remain shifted from one zone /
farming situation to another, every 4-5 years. The
voluntary centres are situated in ICAR institutes
and are taking up only IFS model development
activity. The location of different AICRP-IFS centers
during the year under report (2014-15) is depicted
in Map-1& 2, and details are given in Table-3.

Map 1. Locations of on-station research centres of AICRP-IFS during 2014-15

AICRP on IFS:On-Farm Research(2015)

S

{1 Operations] districts of OFR-AICRP sn IFS
* Success Story Farmers

Map 2. Locations of on-farm research centres of AICRP-IFS during 2014-15

4 All India Coordinated Research Project on Integrated Farming Systems



AICRP on IFS Annual Report 2015-16

-/ pI0D

uoibey-ans puy

(2-"H) 8uoz uleisapn Juoibay suie|d anebuen— suel| puy  81ua8) urepn JesiH eueflieH ‘81
uoibay-qng 1sem YuUoN
(e-ro) suoz jeselny ajppIN Juoibay s||iH pue sure|d jeselny puy  81ued {40 eisey | Lt
uoibay-qns jeselny yuoN
(¥-ro) auoz yeselny yuoN fuoibay s|iiH pue sule|d jerelny  puy-lwes  anudd Y40 esae( ‘91
(k-ro) uoifey-qng sjjiH uiayinos
auoz7 |ejuiey AnesH jeselnn yinog Juoibay s|IH pue sure|d jeielnn |e1seo) aluen-gns lUBSABN ‘Gl
uolbay-gng eiyseines yinosg
(£-rD) suoz enyseines yinos juolbay sjiiH pue sule|d jelrelny  puy-lwes  81us8d-qng ypebeunp g4
uoibay-gns jeselny yuon (eyiueyseuerg
(¥-ro) auoz jeselny yuoN /uolbay s|iiH pue sure|d 1eselns PUY  @)us) ulep 1s1q) JebeN M'S lejelny gl
(1-90) suoz uteld ylebsmeyyo uoibey s|iiH B nesje|d uldiseq plwnNH-qng  aHULD HHO weypiigey 2k
uoibay-qng ebuebuiepp
(1-99) suoz uteld ylebsmeyyd /uoibay s|liH B nesje|d uielseq plwnNH-gNg 84U UIB\ indiey ysebsmeyyd Ll
(2-19) ureld felan||y isea-yuoN uolbey sule|d onebuen SPPIN  PIWNH-NS  81ud) Y40 eauind (o]8
(e-19) uoifey-gns sule|d Jeylg yinos
8u07 uleld [BIAN|lY Jeylg Yyinog uoifey sureld onebuen spplN  PIWNH-qNS  anue) urely (indiebeyg -isig) Jnoges leyig 6
(e-sv) AoleN BaNdewyelg [enua) uoibay ueAejewiy uisise] plwnH  anjua) Y40 Jeylenjoy ‘|
(z-sv) uoibay-qng Asjep enndewyelg
auoz Agjep enndewyeig Jaddn Jaddnyuoibey ueAejewiH ulalse] plwnH  ajua) uley 1eylor wessy /
(2-dv) euoz |eiseo YUON  uolbey s|lIH pue suleld ise0) iseg  plWNH-gNS  aiua) Y40 wenyexus 9
(S-dv) euebueja]l ulayinos uolbay S|IIH pue neaje|d ulayinosg pUY-IWAS  aiud) Y40 lebuelepp ‘G
uoibey-gng euebued] YUON (peqeweziN
(y-dv) suoz euebuejg] uleyuoN  /uolbay S|IH pue nesje|d uJdyinos pUY-1Was a)ua) qns 1s1Q) Jnipny b
uoifay-gng eiypuy |BISE0D Yinos (ueaepon)
(1-dv) 8uoz eyeq WeAepos euysly]  /uolbey s|iiH pue sule|d 1seo) ise3 [elseo)  anqua) gng ‘M “181@) nientepy '€
uoibey-qng euebue|al yinos (Appasebuey -1s1Q) ysopeid
(g-dv) @uoz euebuejg] widyinog  juoibay S|iH pue neaje|d uJdyinos pUY-1WaS 9J1Udd UlB Jebeuelpusley Blypuy 2
I-NV 8uoz ulsyuoN uoibal pueys| puels| Areyunjop Jrejguod “1gv1o N8V )
Buluueld jo IsIa
auo0Z dHVN uoibay-gng/uoibay anewin-oiby  walsAsoog snjels [/anua) dlelS ON'S

(S1-¥102) Hodai Japun Jeak ay) Bulnp saudd SdI-dHOIV U1 JO UoNedoT :|/g-3|qeL

All India Coordinated Research Project on Integrated Farming Systems



AICRP on IFS Annual Report 2015-16

-/ pI0D

(€-99)
ysebsirey) Jo suoz (|Iy UISYUoN S|l!H pue nesje|d ulsiseq puy-lwes  anusd H40 lopui@ 9¢
uoibay-gng
(-dIN) Buoz S|lIH eindieS pue neale|d 9i0WAY
s||lH eindieS pue neaje|d 2J0WAY Juoibay S||IH B neale|d |elud) plWNH-gNS a)uen-gnsg emay ‘Ge
(9-dIN) uoibay-gng Asjlep epewlel |elus) (peqebueysoH
auoz As|lep epewlepN [esjua) Juoibay s|[IH % neaje|d |[elus) plWNH-gns a.)uen-gqng 181Q) epaydiemod ve
uolbay-qng neaje|d [elus)
(01-dIN) duoz nesie|d emen /uoibay s|iiH® nesle|d ulsisep puy-lwes a.)ued-gqns alopuj ‘€€
uoibay-gng
(-dIN) Buoz S|lIH eindieS pue neale|d 9i0WAY ysepeid
S||IH eindieS pue neaje|d 2J0WAY] Juoibay S||IH ¥ neale|d [eJUS) PIWNH-GNS  8Jjua) Ul indjeqer eAypep ‘28
(g-3)) U0z seaiy wa|qoid sieyn pue sule|d 1Se0) 1S9\ |eiseo)  aiue) Y40 ellyiweulyred 1€
uoibay-qng pue| (weandeyyueanaiy |
(2-3)) 8uoz uisyinosg |eiseon PIN / Sleys pue suie|d 1SeoD 1S9 |BISE0D  8J4lud) Ule ‘1SIg) eueweley| ejeloy ‘0e
(e-w)) suoz Aip uteyuoN  uoibey s||iH pue nesje|d uIBYINOS puy  @1ued Y40 fepen 62
eyejeule)y| Jo uoibey AiQ uleyuoN
(g-v)) auoz Aig wsyuoN  Juolfay s||iH pue neaje|d Ulayinos puy  asnua) urely (Aejeg 1sig) eddnbnig ‘8¢
(g-vy) suoz Aiq uisises uoibay s||iH pue nesle|ld uiByinos puy-lwes  anusd Y40 lejoy LS
(s18bueneq
(£-¥)) @uoz uonisuel| uldyinos uoibay s||IH pue neale|d ulayinos pUY-IWeS  a.ud) Ulep ‘1s1q) aJebjeyrey eyeleuiey| ‘92
(L-Hr) suoz nese|d
uieiseq YUoN pue |eljus) uoibay S|4 ¥ neaje|d uidlse] plWNH-gNS  alud) Y40 elejwepr ‘G2
uolbey-gng nesle|d ¥ s|iiH [ebuag
1S9\ pue yinos ‘ndbepN eloyyn
(G-19) suoz nesle|d uiLISEM /uoibay s||IH B nesje|ld ulslsey plwnH-qns  aaus) Ul (lyouey) axuey pueuyyieyr  ye
(-3r)
auoz |eoidol]-qng apnyiie Mo uolbey ueAejewlH UISISOM plwny  aiue) Y40 eques X4
uoibay-qng ainjesadwal apniyy
auoz ureld spniy ybiH o1 pIN uybiH/uoibey uekejewiy uleisoMm plwnH  8anus) ulep (nwwrer) eyreyn ARr cc
(L-dH) Ieoidosy
-gng S||IH MO pue auejUON-gNS uoibey ueAelewlH UI9ISONA plwny  aiue) Y40 elbuey 12
uoibay-qng ainjesadwa] apnily ysepelid
(2-dH) @uoz piunH-ans (IIH-PIA ybiH /uoibey uehelewiy uislsO plwny  anus) urely (esbuey 1isiq) ndweled leyoewiH ‘02
(2-"H) utersam uoibay sure|d onabuen— suet| puy-lwasg alua) H40 eslis 61
Buluueld jo 1181
auoz d4vN uoibay-gng/uoibay anewi|n-0i6y  walsAsoog snjels [anua) dlelS 'ON'S

All India Coordinated Research Project on Integrated Farming Systems



AICRP on IFS Annual Report 2015-16

-/ pIIoD

(6-r4)
BUO0Z Uleld plWnNH ul8iSe3-yinos)

ueyiseley Jo suie|d ulejseq

suozule|d uJeiseq— yinos pluny Juoibay s|liH B nesje|d [enue) puy-lwes 8Ju8) gng SOV "GS
(g-ry) ebeureiq ueyiseley Jo suie|d uleise]
pueju| Jo BUOZ Ule|d |euonisuel| Juoibay s||IH ¥ nesle|d |elua) pUy-lWesS  anud) Y40 yiebuewnueH G
(G-rd) ueyjseley jo sule|d uleises
8U0Z Ule|d UJBISET pUY-IWS Juoibay s||IH ¥ neale|d [eJud) pUY-IWBS  81ud) urep (4ndrer) eundebing ueyjseley 856
uoibay-gng sured
(e-ad) auoz ure|d [enua) juoiBey sule|d onebuen-suel]  puUy-lWAS  81UdD HHO Jesjuwy 2s
uolbey-gns sureld
(g-gd) suoz uie|d [enuad Juoibay suie|d onebuen-suel]  pUY-IWBS  8JUdD U BURIYpN gelungd LS
(-4HO) euoz ureld uoibey-qng [e1seo) essuO
[eise0) uislseg— yinog pue iseq  suolbey s|iH pue sule|d 1Seo) 1se] [eISE0D  84ud) Y40 eledelpuayy ‘0S
(0L-HO) pueT 8|qeL [esudD-PIN uoibey s|iiH B nesje|d uiBlseg plwnH-gng  81ud) H4O InBuy ‘6
(6-4O) uoibay-qng ebuebuiepp (4ndjeques
duoz pueT d|qeL [eausD-1S9/\ Juolbey s|iIH  nesje|d uielses  plwnH-gng 84jued-qns Isig)ewndiyo ‘8
(-HO) euoz ureid uoibey-qng [e1seo) essuUO
[elseo) uislseq— Yinos pue jseq  juolbay S|[IH pue Ssule|d 1Se0D 1Se3 pPIWNH-QNS  8Jlud) Ul lemsaueqnyg BUSIPO I
welwn eAeyba 9%
(G-HIN) pulydyseuen
auoZ ule|d eJyseleye|\ UIBISOM uoibay S|4 %@ neaje|d UIBISOM\  PUV-IWBS  aiua) Y40 aund ‘G
uolbay-qng Anoseog (1ebeupewayy
(9-HI) suoz Ayoseos juolbay S|iiH ' Nesje|d UIBISOM  PUY-IWRS  auud) UE Is1g) unyey N4
(Z-HIN) Buoz
nesaje|d eliyseleyel [eaua) uolbay S||IH® neaje|d UIBISOM\  PUY-IWAS  aljua) Y40 peqebueiny ‘e
(2-HIN) suoz uoibey-qng nesje|d |elus)
neaje|d ellyseleye|y [eiua Juoibay S|iH® neaje|d UIBISOAN  PUY-IWSS  alus) Ulep lueyagled A
(2-HIN) 8uoz [e1sB0D UBNUOY YUON Sieys pue sule|d 1seo) 1S9 [eiseo)  aiue)d Y40 pebiey N34
uoibey-qns AjiH [eiseo)
(2-HIN) BUOZ [EISEOD UBMUOY UHON /suolbay eyn R sureld ulelsopm [e}se0)  anua) urepy (pebrey ‘1s1q) yeliey 07
(Z-HIN) neseld eiyisereye [eaus) Sleyn pue sule|d 1ISe0) IS8\ puUy-lwes  anud) Y40 lleAelwy '6€
uoifay-qng neale|d [eiua)
(8-HW)auoZ BYgIEpIA UIBISOM Juoibay S||IH® nesie|d UIBISON\  PUY-IWSS  81ud) Ulep B|OMY  Ellyseieye\ ‘8¢
(-dN)
S|liH eindieg pue nesie|d aio0wAy uoibey s|lIH B nesle|d [enus) puy-lwes  anued Y40 ujey L€
Buluueld jo puIsIa
auo0Z d4HVN uoibay-gns/uoibay anewi|n-oiby walsAsoogy snjels /anua) dle1s 'oN'S

All India Coordinated Research Project on Integrated Farming Systems



AICRP on IFS Annual Report 2015-16

(9-gM) duoz BullS |e1SE0D uoibay suie|d onebuer) JemoT] plwny  8aua) Y40 yinog seuebied-yg ‘GL
uolbey-qns suleld [eIAN|lY [B1u8D

(e-aM) BuoZ [elAN||Y MON Juoibay suield onebuesn JemoT plwuny  aiua) Ulep (eipeN 1s1Q) luehiey  [ebueg isop  vL
uoibay-qng ereladwa] ||y ybiH

(1-MN) 8uoz iH fuoibey ueAelewiH ui@}sep  pPIWNH-GNS  @iud) H40 [eyHuleN ‘€L

uoibay-qng a1esadwal As|ep (1ebeN

(2-dn) auoz Iese] pue jemeyg Juoibey ueAeewiH uiglSOM\  PIWNH-QNS  8J41Ud) UIB SN isiqQ) Jebeuiued  pueyyesenn 2.

(g-dN)ueoz uie|d uidlSONA uoibay sule|d onebuen Jaddn plwnH-gns  aaudd Y40 weindipolp L

(-dN)ueoz ure|d uiLlSap uoibay suie|d onebuen iaddn plwnHy-gns a1Ud) IO\ weindipop 0/
sule|d uieiseq

(6-dNn) euoz ute|d ulsiseq Juoibey sureld onabuen SIPPIN  PIWNH-ANS a1lus) gng ISeuele) ‘69
(g-dn) uoibey-qng suie|d ulsisap

BUOZ pUY-IWSBS UIBISBAN-YINOS Juoibay suie|d anebuern) saddn pUY-1Was aiue) qns (eaby -1s1@) Undyoig ‘89
uolbay-gns sure|d uJalse]

(2-dN) 8uoz ure|d uisiseq Juoibay seAejewiy uwieiseg plwnH-qnS  84u8d Y40 Jebeusigexiues ‘19
uoibay-gng suie|d uleise]

(6-dNn) euoz ure|d ulsiseq Juoibey suleld onabuen IPPIN  PIWNH-ANS  8)ud) Ule peqezied ‘99
uolbay-qng suie|d UIBISOA Yinos

(#-dN) suoz ureld [esua)d juoibey suleld onebuen Jeddn  pUY-lWeS  84udd Y40 lqueysney "59
uolbay-qng sule|d UIBISOA\ Yinos

(9-dN) auoz ureld [esus) Juoibay suie|d onabuer) saddn pUY-lW8S  a1udd urep induey] ysepeld Jenn $9

jebueipp €9

inipny 29

Jebeueelapualey euebue|a] 19

(g-NL) suoz uteyiog  uolbey s|liH pue suleld iSeo) ise3 puy-lwes  anusd Y40 peumsyd ‘09

(2-N1) @uoz uis1sem YUON uolbay s|IIH pue neale|d ulayinos pUy-lwWesS  anuad Y40 InAred ‘6G
uoibey-qng Jnaefuey

(#-NL) @uoz eyeq A1eanne) Juoibay s|iH pue suie|d 1Se0) iseq |e1seo) aiu8) gqns InAeluey ] "8G
uoibay
-qngS npeN |lwe] jo nesie|d [elus)

(g-N1) @uoz uleisepy  /uoibay S|iH pue neaje|d uJayinos pUY-IWeS  alua) ulep 2l01equion npeN |lwel /G
(2-rd) suoz s|iiH lleAely ueyiseley jo sure|d uisyinos

B Ule|d ulsyinos piwny-qng /uoibay s|liH B nesje|d [enus) puy-lwes 811u8d H40 ysrebiomyd 99

Buiuueld jo puIsIa
auoz dHvN uoibay-gng/uoibay anewi|n-0i6y  walsAsoog snjels [/anua) 9lelS ON'S

All India Coordinated Research Project on Integrated Farming Systems



AICRP on IFS Annual Report 2015-16

'4. SOIL AND CLIMATE

The major group of soils (centre-wise), on
which on-station experiments of CSR were
conducted during the year 2014- 15 and
geographical coordinates (Latitude and Longitude)

of the different research locations are given in table-
4/1. The general climatic conditions for the
experimental locations are described below in
brief.

Table-4/1: Soil type and geographical coordinates of different on-station CSR centres

S.No. Centre Soil Type Latitude Longitude
1. Rajendranagar Udic Ustochrepts, black soils 18° 59’ N 78° 55’ E
2. Maruteru Chromusterts clayey, medium black soils 16° 38’ N 81044 E
& Rudrur Chromusterts clayey, deep (90 cm depth), deep black soils 18° 30’ N 77°51" E
4. Jorhat Fluaquents/ Udicaquents association, very deep 26°47' N 94° 12’ E

(90 cm depth), alluvial sandy clay loam soils
B Sabour Eutrochrepts (Very deep), low and clay soils 25°23' N 87° 07’ E
6. Raipur Ochraquals association, deep black soils 21916’ N 81036’ E
7. S.K. Nagar Haplaquals, deep medium black soils 24° 19’ N 72°19’ E
8. Junagadh Ustochrepts deep medium black soils 21°30’' N 70° 30’ E
9. Navsari Vertic Ustochrepts deep black soils 20°57' N 72°54’ E
10. Hisar Ustochrepts, very deep silty alluvial soils 29° 08’ 55"N 74° 41’16" E
11. Palampur Udic Haplustalfs, red soils 32°06’' N 76° 03’ E
12. Chatha (Jammu) Eutrochrepts very deep clay soils 32°05' N 74°04’ E
13. Ranchi Ultic Palustalfs, very deep (90 cm) red soils 23°17' N 85° 19’ E
14. Kathalagere Alfisols, dark reddish brown sandy clay loam 13°02' N 76° 15’ E
15. Siruguppa Type Chromusterts, very deep (90 cm) black soils 15° 38 N 76° 54’ E
16. Karamana Typic Tropofluvents, very deep (90 cm depth) 11°N 77°E
17. Jabalpur Chromusterts, very deep (90 cm depth), medium to deep 23°10'N 79° 57 E

black soils
18. Indore - 22°04'N 79° 57 E
19. Powarkheda - 23°25' N 73°98' E
20. Rewa Ustochrepts-Vertic Ustochrepts association, fine loamy soils 24° 41’ N 81°15’' E
21. Akola Medium deep black clayey soil 20°42' N 77°02' E
22. Karjat Haplustults Udic-Fluvents, red soils 18° 33’ N 75° 03’ E
23. Parbhani Chromusterts, deep (90 cm depth), deep black soils 19°08' N 76° 05’ E
24. Rahuri Chromusterts, fine clayey soils 19°47° N 74° 18’ E
25. Bhubaneswar Haplustalfs, very deep (90 cm depth), mediumtextured 20°15’' N 85° 52’ E

lateritic soils

Contd..../-
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S.No. Centre Soil Type Latitude Longitude
26. Chiplima Haplaquents, very deep (90 cm depth) clay, ill-drained soils 20° 21’ N 80° 55 E
27. Ludhiana Ustochrepts-Ustic Psamments Association, very deep 30° 56’ N 75° 52" E
(90 cm depth), alluvial sandy and sandy-loam soils
28. Durgapura (Jaipur) Torrid-Psamments/ Torrid-Fluvents Association, sandy loam soils 26° 55’ N 75° 49 E
29. Kota Chromsterts-Paleusterts Association, very deep 25°26' N 75° 30’ E
(90 cm depth) clay loam soils
30. Coimbatore Udic Rhodustalfs, fine loamy red sandy soils 11959’ N 78° 55 E
31. Thanjavur Typic Pellusterts, clayey very deep (90 cm depth)/ deep black  10° 47’ N 79° 10 E
soils of deltaic origin
32. Kanpur Udic Ustochrepts, alluvial soils 26° 28 N 80° 21" E
33. Faizabad Udic Fluvents-Fluaguents Association, lowland clayey soils 26°47' N 82° 12’ E
34. Bichpuri Ustochrepts, very deep (90 cm depth) alluvial soils 27° 02’ N 77° 09 E
B85 Varanasi Aeric Chroquals very deep (90 cm depth) alluvial clayey soils ~ 25° 18’ N 83° 03 E
36. Pantnagar Hapludolls, very deep (90 cm depth) alluvium coarse loamy soils29° 08’ N 79° 05 E
37. Kalyani Fluventic Eutrochrepts, very deep (90 cm depth) alluvial soils  23° 40’ N 88° 52" E

Weather condition at different farming system
research centers during 2014-15

The annual conditions of important weather
parameters e.g., rainfall, monthly average
maximum temperature and minimum temperature
prevailed during the reporting period (2014-15) at
the various Integrated Farming Systems Research
Centers of the AICRP on IFSare depicted in figures
1-3 and described below.

Akola:During the reporting period,756.3 mm rainfall
was received out of this 83.3% rainfall was
precipitated during the kharif season.Rainfall was
evenly distributed in the kharifseason and July was
found to be the wettest month with 290.0 mm rainfall
during the reporting period. Only one month i.e.
October was observed as dry month during which
no rainfall was recorded. The highest (42.9°C) and
lowest (26.9°C) monthly average maximum
temperature were recorded during Mayand
January respectively whereas, December was
observed as coldest (10.6°C) month of the year.

Bhubaneswar: Total rainfall received during the
reporting year was 1538.5 mm which was near to
the previous year. Southwest monsoon contributed

about 69.5% to the annual rainfall.Distribution of
rain was fairly good during kharifseason
howeverAugust month was received the highest
rainfall (428.7 mm) and rainfall was continued up
to October where 163.1 mm of rainfall was
recorded.January, February, March, April and May
were found to be the other wet months. The
monthly average maximum temperature ranged
between 26.9-42.9°C. The monthly average
minimum temperaturedropped to 10.6°c in the
month of December.
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AICRP on IFS Centers

Fig. 1. Total rainfall (mm) and percentage rainfall
precipitated during kharif season during the reporting
year (2014-15) at various centers of the AICRP on IFS

Bichpuri: Comparativelyless rain (629.5 mm) was
received during the reporting period over the
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previous year. About 61.7% of the total rainfall was
precipitated during the kharif season. With 141.2
mm rainfall, August was found to be the wettest
month however; distribution of the rain was fairly
good in the season.There was no rainy day was
observed ding November, December and
February. The highest monthly average maximum
temperature (42.1°C) was recorded during the
Maywhereas; lowest monthly average maximum
temperature (16.6°C) was recorded in January.
December was found to be the coldest months
where mercury dropped down to 7.2°C.

Chiplima: During the reporting period,
comparatively a good rainfall of 1701.7 mm was
recorded over the previous year but distribution was
not fair and half (787.5 mm) of the total rainfall was
poured in only one monthi.e. August. About 89.2%
of total rain was received during kharifseason. Only
two months December and April were deprived of
the rainfall. May was observed as hottest (40.9°C)
during the year whereas,January was very cool
with 7.2°C monthly minimum temperature.

Coimbatore: The total rainfall (888.3 mm) received
during the reporting year which was about double
of rainfall occurred during previous year (464.0
mm). As usual South-west monsoon contributed
only 28.63% to the total annual rainfall whereas
North-east monsoon was strong and 352.1 mm
rainfall occurred in the month of October. Pre-
monsoon rainfall was also good where 195.8 mm
rainfall was precipitated in the month of May.
Distribution of rainfall was quite good throughout
the whole seasonand only Januaryand February
were found to be dry months.The monthly average
maximum temperature was ranged between
28.8°C-34.5°C during the reporting year. The winter
season was also remained moderately warm
wheremonthly average minimum temperature
remained above 19.5°C.

Faizabad: The total rainfall of 651.0 mm was
recorded during the reporting year where Southeast
monsoon contributed 58.6% to the total rainfall.
Good distribution of rain fall was observed during
the year where only two months viz., November
and June were found to be dry during the reporting

period. With 40.2°C monthly average maximum
temperature, May was recorded the hottest month
whereas day temperature remained above 17.7°C
even in January where mercury dropped to 6.8°C
during night time.

Hisar: In comparison to last crop season lower
rainfall (619.9 mm) was received at the centre
during the reporting period. Kharifseason received
about 56.4% of total rainfall with good distribution.
Among all the months of reporting period, only
November and May months were found to be dry.As
usual summer was very hot and monthly
maximum temperature (43.9°c) was reported
highest during the mayand winter was severe
during which average monthly minimum
temperature dropped below 0.8°C in January.

Indore: The centre received 1096.9 mm rainfall
during the reporting period. 89.2% of the total
rainfall with god distribution was precipitated during
the kharif season. With 375.6 mm rain July was
found to be the wettest month during the period.
Rainfall was recorded in all the months the months
of November, February and May. The range of the
monthly maximum temperature was 21.5°C -
42.3°C. With 7.5°C minimum temperature,
December was recorded as coldest month during
the period.

Jabalpur: About half of the rainfall (1094.5 mm)
occurred in the previous season (2067.0 mm) was
recorded during the reporting period and the
contribution of the southwest monsoon was only
71.07% to the total rainfall. Rainfall was fairly
distributed in kharif season however, July with
351.1 mm rain was found to be the wettest month
under the reporting period. Rainfall was also
recorded during almost all months except
November. Summer season was hot and the range
of monthly average maximum temperature was
21.4 to 41.4°C. The mercury reached up to
dropped up to 8.0°C during December.

Jammu: The center received 1415.2 mm total
rainfall out of which 61.4% was contributed by
southeast monsoon.Almost all the months
received rainfall except December and June.

All India Coordinated Research Project on Integrated Farming Systems 11



Terminal heavy rainfall was recorded during the
last phase of monsoon where 512.4 mm rainfall
was received in September. The range of monthly
average maximum temperature was 15.9 to
38.0°C. December month was fond to be coldest
where night temperature was dropped to 5.0°C.

Jorhat: The reporting period received 1927.6 mm
rainfall where 61% of total rain was received during
June to September. Almost all the months received
rainfall except December whereas July was
recorded as the wettest months during the
reporting period. The highest monthly mean
maximum temperature (33.56°C) was observed
during October, lowest monthly mean minimum
temperature (10.8°C) was recorded during
January.

Junagarh: The rainfall received during reporting
period was 1043.8 mm and these were the strong
monsoon rain which contributed 92.5% to the total
annual rainfall. The distribution of rainfall was fair
in the season but July was observed as the wettest
month with 542.2 mm rainfall. The highest monthly
average maximum temperature (40.4°C) was
observed during Aprilwhereas, lowest minimum
temperature (10.2°C) was recorded during
January.

Kalyani: Total rainfall received during the reporting
period was 1428.1 mm which was mostly
contributed by southwest monsoon (83.7%).
There was no rain during the consecutive months
of December to February. September month was
recorded as the wettest month with 330.5 mm
rainfall. The range of monthly average maximum
temperature was 24.2 to 37.6°C.Lowest monthly
average minimum temperature (10.4°C) was
recorded during January.

Kanpur: The total rainfall of 759.7mm was
recorded during the reporting season out of which
59.5 was contributed southwest monsoon.
Highest rainfall (213.6 mm) was precipitated in the
month of July. Distribution of rainfall was quite good
throughout the season and only one month of
November of deprived of that. With 41.3°C monthly
average maximum temperature, May was

AICRP on IFS Annual Report 2015-16

recorded the hottest month whereas day
temperature remained above 16.6°C even in
January where mercury dropped to 8.8°C during
night time of December.
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Fig. 2. Highest and lowest monthly average maximum
(°C) temperature during the reporting year (2014-15)
at various centers of the AICRP on IFS

Karjat: The rainfall received during reporting period
wasquite higher than the previous season and it
was 3410.1 mm where southeast monsoon poured
about 93.0% to the total amount of rain. Half of the
total rainfall was received only in the month of July.
June, January and February months were recorded
as dry months where no any rainy days were
observed. The range of monthly average maximum
temperature recorded was 29.7-39.20°C. The night
temperature was moderate in January where
mercury remained above 12.9°C.

Karmana: During the reporting period, the total
rainfallreceived was 2430.2 which were quite higher
than the previous season. Not a single month was
recorded as dry whereas August month was
observed as wettest month of the season where
524 .3 rainfall was precipitated and about 50.0% of
the total rainfall was contributed by the southeast
monsoon. The range of monthly average maximum
temperature was 29.7 to 32.3°C. Nighttemperature
remained above 22.0°C during the reporting period.

Kathalagere: Total rainfall received during the
reporting period was more than double of the
previous season and it was 1051.1 mm where
southeast monsoon contributed 74.8%. August
month was recorded as the wettest month of the
season where 238.9 mm rainfall was received.
There was no rainfall during January to March. The
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range of monthlyaverage maximum temperature
was 14.0 to 34.0°C.

Kota: Total annualrainfall precipitated during the
reporting period was 829.7 mm where95.0% of total
rain was precipitated during the kharifseason. With
500.1 mm rainfall August was recorded as the
wettest month of the season. The highest average
monthly maximum temperature (44.4°C) was
recorded during May whereas lowest minimum
temperature (7.4°C) was recorded during january.
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Fig. 3. Highest and lowest monthly average minimum
(°C) temperature during the reporting year (2014-15)
at various centers of the AICRP on IFS

Ludhiana: The total annual rainfall received during
the reporting period was 496.5 mm which was
about 52.1% was contributed by the southeast
monsoon season. There was no rainy days
recorded during September to November whereas
with 152.2 mm rainfall, July month was observed
as the wettest month of the season. The highest
monthly mean maximum temperature (39.6°C)
was observed during Maywhereas, lowest
minimum temperature (6.9°C) was recorded
during December.

Maruteru: The reporting period received 1096.0
mm of rainfall where 81.2% was poured only in
the kharif season. The highest rainfall (316.2 mm)
was received in the staring month of the season.
Three consecutive months i.e. January to March
was recorded as dry months where no rainy day
was observed. The highest monthly mean
maximum temperature (35.5°C) was observed
during Maywhereas; lowest monthly mean
minimum temperature (19.8°C) was recorded
during December.

Navsari: The reporting period received 1879.0 mm
rainfall which was quite higher than the previous
season. Distribution of the rain was not good during
the season and July month was recorded as the
wettest month of the season where 719.0 mm
rainfall was recorded. Therange of highest monthly
mean maximum temperature was 28.2-35.9°C.
whereas, lowest monthly mean minimum
temperature (14.0°C) was recorded during
December.

Palampur: Total rainfall received during the
reporting was about 500.0 mm lesser than the
previous year out of which 1349.2 mm (66.0% of
total) rain was precipitated during the kharifseason
with smooth distribution where not a single month
was recorded as dry month. The range of average
monthly maximum temperature was 15.2 to
30.2°C. Mercury was dropped to 4.0°C during the
night of January.

Pantnagar: The rainfall received during reporting
period was 1383.0 mm. With 74 per cent to the
total rainfall, well distributed was received during
the kharif season. Except November and June all
the months were found to be wet whereas, with
429.6 mm rain July month was recorded as wettest
in the entire season. The highest monthly average
maximum temperature (37.4°C) was recorded in
the month of May however, average minimum
temperature (7.3°C) was observed during the
month of December.

Parbhani: The total annual rainfall received during
the reporting period was 676.5 mm which was
about 69.8% was contributed by the southeast
monsoon season. Therewas no rainy days
recorded during December whereas with 135.7
mm rainfall, September month was observed as
the wettest month of the season. The highest
monthly mean maximum temperature (44.2°C)
was observed during Maywhereas, lowest
minimum temperature (5.8°C) was recorded
during January.

Patna: During the reporting year, the total rainfall
received was 947.5 mm where more than 90.0%
rainfall occurred during the kharif season. Almost
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all the months received rain except November and
May whereas with 472.4 mm rainfall August was
recorded as the wettest month of the season. May
was observed as hottest (37.9°C) during the
seasonwhereas, December was very cool with
10.0°C monthly minimum temperature.

Portblair: The total rainfall recorded during the
reporting period was 3251.8. Southeast monsoon
contributed 51.2% to the total of the rainfall
precipitated during the reporting period. Aimost all
months received rain except February. July month
was recorded as the wettest month with 696.5 mm
rainfall. The highest average monthly maximum
temperature (32.6°C) was recorded during March.

Powarkheda: Total rainfall recorded during the
reporting period was 1158.0 mm which was almost
equal to the previous season rainfall. About 73.2%
rain was occurred during kharif season and it was
highly distributed in the entire season. July was
found to be wettest of the season and 386.3 mm
rain was precipitated during this month. The range
of monthly average maximum temperature was
27.1 to 44.9°C whereas, January was observed
as coldest month and monthly mean minimum
temperature was 4.6°C.

Rahuri: Total annualrainfall precipitated during the
reporting period was 380.0 mm which was 92.0
mm lowerthan the preceding season and it was
due to less contribution of the rain by the southeast
monsoon season where only 32.7% of total rainfall
was received.Almost all months received the rain
except December. It was fairly distributed in the
season. The highest average monthly maximum
temperature (39.4°C) was recorded during May
whereas lowest minimum temperature (10.3°C)
was recorded during December.

Raipur: The total annual rainfall received during
the reporting period was 1397.1 mm. Distribution
of rainfall was good during the kharif season but
July was observed as very wet and 525.4 mm rain
was precipitated in this month. The highest monthly
mean maximum temperature (41.9°C) was
observed during Maywhereas, lowest minimum
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temperature (11.3°C) was recorded during
December.

Rajendranagar: Total rainfall recorded during the
reporting period was 765.4 mm out of which
512.7mm (66.9%) rain was received during
kharifmonsoon. The distribution of rain was fairly
good duringthekharif season.December, January
and February months were found to be dry where
no rainy day was observed. The range of average
monthly maximum temperature was 28.3 to
39.3°C whereas January was recorded as the
coldest month with 10.8°C night temperature.

Ranchi: During the reporting period, the total rainfall
received was 859.6 mm. Kharif season received
good amount of rain (652.5 mm) with smooth
distribution in the entire season. May was observed
as hottest (37.6°C) during the year whereas,
December was very cool and dry with 4.3°C
monthly minimum temperature.

Rewa: Total rainfall recorded during the reporting
period was 909.4mm and 63.5% rainfall with very
good distribution waspoured down during the kharif
season. Except November each and every months
received some rain. The range of average monthly
maximum temperature was 24.9 to 42.6°C
whereas December was recorded as the coldest
month with 5.5°C night temperature.

Rudrur: The total rainfall received during the
reporting period was 604.1 mm. About 71.0% rain
occurred during the kharifseason. With 145.7 mm
rain August was recorded as the wettest month in
entire reporting period. The highest monthly
average maximum and minimum temperature
recorded during the period was 44.5°C and 29.6°C
respectively.

Sabour: During the reporting period, the total
rainfall received was 1248.5 mm. Kharif season
received very good amount of rain (1080.8 mm.0
mm) with smooth distribution in the entire season.
Except November each and every months
received some rain during the reporting period. May
was observed as hottest (36.1°C) during the period
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whereas, January was very cool with 8.8°C monthly
minimum temperature.

Parbhani: The total annual rainfall received during
the reporting period was 375.5 mm which was
about 83.4% was contributed by the southeast
monsoon season. No rainy day was recorded after
December in the season. The highest monthly
mean maximum temperature (38.4.2°C) was
observed during Maywhereas, lowest minimum
temperature (15.9°C) was recorded during
January.

SK Nagar: Total rainfall recorded during the
reporting period was 1153.4 mmwhich was totally
contributed by the southeast monsoon season. The
distribution of rain was fairly good during the kharif
season. The range of average monthly maximum
temperature was 28.2 to 39.4°C whereas January
was recorded as the coldest month with 10.0°C
night temperature.

Thanjavur: The total rainfall received during the
reporting period was 998.2 mm.About half of the
total rain occurred during the kharif season. With
258.3 mm rain August was recorded as the wettest
month in entire reporting period. Except February
each and every months received some rain. The

highest monthly average maximum and minimum
temperature recorded during the reporting period
was 36.5°C and 31.8°C respectively.

Varanasi: A higher rainfall (1034.7 mm) than the
preceding season 808.0 mm) was observed during
the reporting period. More than 80.0% of the total
rainfall was precipitated during the kharif season
and it was highly distributed. Only two months i.e.
November and May were deprived of the rainy
daysWith378.0 mm rain, July was recorded as the
wettest month in the entire period. The highest
average monthly maximum temperature (40.8°C)
was observed during May whereas; lowest
minimum temperature (8.8°C) was recorded
during December.

Umiam: Total rainfall recorded during the reporting
period was 2343.6 mm and 64.5% of the total
rainfall with very good distribution was poured during
the kharifseason. Not a single month was deprived
of rainy days whereas August was found to be the
wettest month of the reporting period where 582.8
mm rainfall occurred. The range of average
monthly maximum temperature was 21.6 -29.1°C
whereas December was recorded as the coldest
month with 6.5°C night temperature.
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" 5. STAFF POSITION

Out of 618 total staff sanctioned for different March 2016, suggesting that 25.7 per cent of total
centers, 459 staff were actually in position as on 31s posts were vacant (Table-5/1 and Appendix-IlI).

Table-5/1: Staff position under AICRP-IFS (university-wise) as on 31.3.2016

S.No. Name of the University

Scientific Technical Administrative Supporting

Sanctioned Filled Sanctioned Filled Sanctioned Filled Sanctioned Filled

1. ANGRAU, Hyderabad 8 8 23 16 5 & 3 1
2. AAU, Jorhat 5 8 11 10 2 2 2 2
&k BAU, Sabour 4 4 11 5 2 1 2 2
4. IG KV, Raipur 5 4 11 7 2 2 2 2
B SDAU, S.K. Nagar 5 5 11 8 2 2 2 2
6. JAU, Junagadh 1 1 3 3 1 1 - -
7. NAU, Navsari 1 1 & 2 1 0 - -
8. AAU, Anand 1 1 8 6 1 0 1 0
9. CCS HAU, Hisar 5 5 11 7 2 2 2 0
10. CSK HPKVV, Palampur 4 4 11 11 2 2 2 1
11. SKUAST, Jammu 4 4 11 11 2 1 2 2
12. BAU, Ranchi 4 4 11 11 2 2 2 2
13. UAS, Bangalore 5 4 11 2 2 0 2 1
14. UAS, Dharwad 1 1 8 7 1 0 1 0
15. UAS, Raichur 3 3 3 3 1 1 1 1
16. KAU, Thrissur 5 5 11 10 2 2 2 2
17. JNKVV, Jabalpur 8 7 23 11 5 2 3 1
18. RVS KVV, Gwalior 1 1 3 1 1 1 - -
19. MPKYV, Rahuri 5 5 11 9 2 2 2 1
20. MAU, Parbhani 4 8 11 7 2 0 2 0
21. DPD KV, Akola 4 8 11 6 2 0 2 2
22. DBS KKV, Dapoli 4 3 11 10 2 0 2 1
283. OUAT, Bhubaneswar 7 7 22 21 4 4 3 3
24. PAU, Ludhiana 4 4 11 8 2 2 2 2
25. SKMAU, Joba ner 4 2 11 7 2 0 2 2
26. MP UAT, Udaipur 3 & 8 7 2 1 1 1
27. TNAU, Coimbatore 7 7 2 16 4 4 3 8
28. CSA UAT, Kanpur 4 4 11 8 2 1 2 2
29. ND UAT, Faizabad 4 3 11 9 2 2 2 1
30. ICAR-IIFSR, Modipuram 1 0 8 0 1 0 1 0
31. BHU, Varanasi 1 1 & 0 1 1 - -
32. RBS College, Bichpuri 1 1 3 2 1 1 - -
33. GBP UAT, Pantnagar 5 4 11 7 2 0 2 1
34. BC KVV, Kalyani 4 3 11 11 2 1 2 2

TOTAL 132 117 360 259 69 42 57 41
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) 6. BUDGET )

Table-6/1. Funds (Rs. in lakhs) released during financial years 2014-15 and 2015-16 under AICRP on
Integrated Farming Systems (ICAR share only)

S.  Name of the University/ Pay & TA. Other Contr. Vehicle NRC TSP Total
No. ICAR Institute Allow. Contin- services Hiring/ (includ-
gencies POL allNRC)
Fin. Year 2014-15

1 ANGRAU, Hyderabad 121.00 1.63 10.08 5.42 0.12 3.00 25.02 166.27
2 HPKVYV, Palampur 114.00 0.78 5.44 3.42 0.08 1.50 0.00 125.22
3 GBPUAG&T, Pantnagar 66.00 0.79 5.44 5.42 0.08 1.25 0.00 78.98
4 CSAU&T, Kanpur 65.00 0.78 5.44 4.42 0.08 2.00 0.00 77.72
5 NDUAG&T, Faizabad 71.00 0.78 5.44 3.42 0.08 2.50 0.00 83.22
6 BHU, Varanasi 25.40 0.44 3.98 3.42 0.05 1.00 0.00 34.29
7 BAU, Ranchi 26.50 0.28 0.72 1.42 0.05 1.00 15.58 45.55
8 BAU, Sabour 43.00 0.68 3.52 4.42 0.08 1.00 0.00 52.70
9 BCKVYV, Kalyani 50.00 0.48 3.14 1.95 0.05 1.00 21.50 78.12
10 AAU, Jorhat 18.00 0.28 2.23 2.50 0.05 1.50 0.00 24.56
11 PAU, Ludhiana 82.00 0.94 5.44 3.00 0.08 1.00 0.40 92.86
12 HAU, Hisar 75.00 0.94 5.44 5.42 0.08 1.00 0.00 87.88
13  SKNAU, Jobner 62.00 0.78 5.44 4.42 0.08 1.00 0.00 73.72
14  SDAU, S.K. Nagar 70.00 0.91 5.00 4.42 0.08 2.00 14.51 96.92
15 NAU, Navsari 9.61 0.23 2.73 0.58 0.05 1.00 0.00 14.20
16  JAU, Junagadh 20.00 0.28 3.00 1.08 0.05 1.00 0.00 25.41
17  AAU,Anand 10.17 0.43 0.00 0.00 0.00 1.00 9.50 21.10
18 JNKVV,Jabalpur 74.00 0.80 6.13 4.42 0.15 2.00 17.98 105.48
19 RVSKVYV, Gwalior 32.00 0.58 4.25 1.58 0.05 1.00 0.00 39.46
20 IGKYV, Raipur 61.00 0.68 3.73 3.42 0.05 1.50 17.98 88.36
21 OUAT, Bhubaneswar 125.00 1.17 8.92 6.00 0.11 3.00 0.00 144.20
22 PDKYV, Akola 51.00 0.78 5.20 4.92 0.08 2.25 0.00 64.23
23 MAU, Parbhani 51.00 0.78 5.20 5.42 0.08 1.00 0.00 63.48
24  MPKYV, Rahuri 64.00 0.78 5.40 6.00 0.08 1.00 0.00 77.26
25 KKV, Dapoli 56.00 0.78 4.23 6.00 0.08 1.00 12.23  80.32
26  UAS, Raichur 30.00 0.55 3.73 6.00 0.08 1.00 0.00 41.36
27 UAS, Dharwad 25.00 0.43 3.98 1.08 0.05 1.00 0.00 31.54
28 UAS, Bangalore 16.50 0.23 2.53 1.00 0.03 1.00 13.52  34.81
29 UAHS, Shimoga 23.50 0.59 3.73 5.00 0.08 1.00 0.20 34.10
30 TNAU, Coimbatore 120.00 1.17 9.42 6.00 0.12 3.00 17.58 157.24
31  SKUAST, Jammu 83.50 0.83 5.40 5.00 0.08 1.50 0.00 96.31
32 KAU, Thrissur 88.00 0.83 5.40 5.00 0.08 1.50 0.00 100.81
33 MPUAT, Udaipur 28.00 0.36 0.70 0.00 0.00 1.00 23.98 54.04
34 AU, Kota 9.50 0.28 2.25 1.08 0.05 1.00 0.00 14.16
35 RBS College, Bichpuri 6.00 0.13 0.75 0.58 0.03 1.50 0.00 8.99
36 ICAR-IIFSR, Modipuram 0.00 0.34 4.25 9.00 0.10 0.00 0.00 13.69
37 ICAR-IIFSR (Coord.Unit.) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38 ICAR Res. Comp., Patna 0.00 0.34 1.50 3.39 0.08 0.00 10.09 15.40
39 ICAR Res. Comp., Umiam 0.00 0.24 2.08 4.25 0.20 0.00 16.41 23.18
40 ICAR Res. Comp., Old Goa 0.00 0.34 4.25 3.39 0.08 0.00 0.00 8.06
41 ICAR-CIARI, Port Blair 0.00 0.34 2.42 3.39 0.08 0.00 18.57 24.80

Total 1872.68 24.78 167.93 146.65 2.96 50.00 235.00 2500.00
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S. Name of the University/ Pay & TA. Other Contr. Vehicle NRC TSP Total
No. ICAR Institute Allow. Contin- services Hiring/ (includ-
gencies POL all NRC)
Fin. Year 2015-16

1 ANGRAU, Hyderabad 43.00 0.75 3.10 1.30 0.10 0.37 5.00 53.62
2 PJTSAU, Hyderabad 87.00 1.00 9.60 5.60 0.20 1.83 0.00 105.23
3 HPKVV, Palampur 89.00 0.75 5.60 6.00 0.20 1.46 0.00 103.01
4 GBPUAG&T, Pantnagar 76.00 1.00 5.60 7.00 0.20 3.71 0.00 93.51
5) CSAU&T, Kanpur 54.00 1.00 6.50 6.00 0.20 1.46 0.00 69.16
6 NDUAG&T, Faizabad 78.00 1.00 5.50 7.00 0.20 0.96 0.00 92.66
7 BHU, Varanasi 27.00 0.50 3.00 3.60 0.10 0.96 0.00 35.16
8 BAU, Ranchi 36.00 1.00 4.00 5.00 0.20 0.71 3.00 49.91
9 BAU, Sabour 55.00 1.00 5.10 7.00 0.20 3.71 0.00 72.01
10 BCKVV, Kalyani 53.00 1.00 5.00 7.00 0.20 0.71 6.00 72.91
11 AAU, Jorhat 48.00 1.50 8.53 5.50 0.00 0.37 0.00 63.90
12  PAU, Ludhiana 86.00 1.00 6.50 6.50 0.20 3.71 0.00 103.91
13 HAU, Hisar 62.00 1.00 6.00 7.00 0.20 1.46 0.00 77.66
14 SKNAU, Jobner 40.00 1.00 5.00 7.00 0.20 1.46 0.00 54.66
15 SDAU, S.K. Nagar 66.00 1.40 5.60 7.00 0.20 3.71 0.00 83.91
16 NAU, Navsari 14.00 0.50 2.00 1.35 0.10 0.37 0.00 18.32
17  JAU, Junagadh 27.00 0.50 2.00 1.35 0.10 0.71 0.00 31.66
18 AAU,Anand 15.00 0.60 0.00 1.35 0.07 0.00 2.00 19.02
19  JNKVV,Jabalpur 93.00 1.50 8.00 7.00 0.30 2.20 3.00 115.00
20 RVSKVYV, Gwalior 32.50 0.50 3.00 0.85 0.10 0.71 0.00 37.66
21 IGKYV, Raipur 51.00 1.00 4.00 5.00 0.10 0.71 4.00 65.81
22  OUAT, Bhubaneswar 91.00 1.50 10.50 7.50 0.30 4.08 0.00 114.88
23 PDKYV, Akola 46.00 1.00 5.60 7.00 0.20 1.21 0.00 61.01
24 MAU, Parbhani 46.00 1.00 5.10 7.00 0.20 1.46 0.00 60.76
25 MPKYV, Rahuri 46.00 1.00 5.10 6.50 0.20 1.46 0.00 60.26
26 KKV, Dapoli 65.00 1.00 4.60 6.50 0.13 1.46 4.00 82.69
27 UAS, Raichur 31.00 0.80 4.00 6.10 0.20 0.96 0.00 43.06
28 UAS, Dharwad 38.00 0.80 3.10 1.35 0.10 0.00 0.00 43.35
29 UAS, Bangalore 20.00 0.50 3.10 5.00 0.10 0.00 5.00 33.70
30 UAHS, Shimoga 29.00 0.60 3.50 5.60 0.20 1.46 0.00 40.36
31  TNAU, Coimbatore 130.50 2.25 13.92 3.28 0.30 4.10 2.00 156.35
32 SKUAST, Jammu 87.38 0.80 5.60 6.50 0.20 3.21 2.00 105.69
33 KAU, Thrissur 91.00 1.00 5.10 6.50 0.20 1.46 0.00 105.26
34  MPUAT, Udaipur 33.00 0.50 0.00 0.00 0.00 0.34 5.00 38.84
35 AU, Kota 12.00 0.50 2.50 0.50 0.10 0.37 0.00 15.97
36 RBS College, Bichpuri 11.00 0.50 2.50 0.00 0.10 0.37 0.00 14.47
37 ICAR-IIFSR, Modipuram 0.00 0.19 6.36 14.96 0.00 1.00 0.00 22.51
38 ICAR-IIFSR(OFR) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39 P.C.Unit,IIFSR, Modipuarm 0.00 0.00 2.30 0.00 0.00 1.00 0.00 3.30
40 ICAR Res. Comp., Patna 0.00 0.50 3.00 4.25 0.10 0.00 0.00 7.85
41  ICAR Res. Comp., Umiam 0.00 0.50 4.58 4.50 0.00 0.84 0.00 10.42
42 ICAR Res. Comp., Old Goa 0.00 0.50 6.00 2.00 0.20 1.34 0.00 10.04
43  CARI, Port Blair 0.00 0.50 2.00 5.00 0.20 0.00 4.48 12.18
44 1ASRI, New Delhi 0.00 0.20 4.50 0.00 0.00 0.34 0.00 5.04

Total 1909.38 35.64 206.59 205.44 6.40 57.75 45.48 2466.68
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INTEGRATED FARMING SYS

7.1.1 DEVELOPMENT OF REGION-SPECIFIC ON-STATION IFS MODELS

1. WESTERN HIMALAYAN REGION
Chhatta

Integrated farming system model of one
hectare cultivated land designed for small and
marginal farmers of five farmer’s family members
under irrigated condition of Jammu region
comprises different enterprises viz. Crop+
horticulture (intercropped with high value vegetable
crop)+ animal including vermin-compost and
biogas, Fish cum Poultry, Mushroom, Apiary and
boundary plantation with Albizia, Grewia, Lucenia,
Rajhard, Anola, Bael, popular and Karonda as bio
fencing and the second row has been planted with
mango trees (Amarpali) has been established in
the year 2011-12 at research farm of SKUAST-J
Main Campus, Chatha under subtropical irrigated

condition of Jammu region of J&K. This IFS model
of one hectare provides round the year average
production of 23.35t REY/Year during last 4" and
5t year of the study, net profit of 3.05 lakh year
ha' (Table 7.1.1/1) was quite comparable to
existing farming system. Total employment of 595
man days/year was generated with main salient
achievement to generate income on monthly basis.
Recycling of farm wastes, crop residues etc.
contributed 50 kg N, 15 kg P,O, and 37 kg K,O/
year in form of recycling/vermi-composting
besides bio-gas unit of 2m?® generated biogas
equivalentto 17 LPG cylinders of 14.5 kg capacity,
respectively. Moreover this IFS model under sub-
tropical condition of Jammu is having the potential
to improve the farm income to three fold besides
will address the sustainability issues in the long
run.

Table 7.1.1/1: Area allocation and component wise economics (Average of 2014-15 and 2015-16) in IFS Model

Component Net Area (ha) Gross Return(Rs) Total cost (Rs/ha) Netreturn (Rs)
Crop unit
Cropping system 0.3802 61671 37420 24241
Horticulture unit
Fruit crops 0.3 17709 6195 11514
Vegetables (intercrop) - 31163 15663 15500
Floriculture 0.07 5365 1445 3920
Agro-forestry - 1507 299 1209
Livestock unit
Dairy animals (including vermicompost) 0.08 342770 192895 149875
Bio gas 15870 7380 8490
Fish cum poultry unit
Poultry/Ducks - 60201 25857 24343
Fisheries 0.1 29829 9129 20700
Apiary unit (03 boxes) - 3750 2150 1600
Green fodder (Fodder-fodder cropping 0.07 13421 2781 10640
system and on bunds planted perennial
fodder crops (Hybrid napier)
Mushroom unit (6 gts wheat straw) 0.02 33583 10904 22681
Grand total 1.02 616839 312131 304713

The profit is quit comparable to existing farming system, which works out to be 0.80-0.90 lakh/ha

All India Coordinated Research Project on Integrated Farming Systems 21



Table 7.1.1/2: Month wise cost of production, gross return, net return and employment generation (average of 2014-15
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& 2015-16)
Month Total cost involved Gross return Net return Employment generated Production
(Rs) (Rs) (Rs) (Man days) (REY kg/ha)
July 27132 48892 21760 46 1877
August 26658 48634 21975 48 1944
September 24103 27376 3273 42 1092
October 24994 32467 7473 61 1304
November 20287 23077 2790 49 921
December 25857 47787 21930 48 1844
January 34653 67778 33125 54 2507
February 28201 56295 28095 48 2186
March 24689 74300 49612 51 2808
April 19801 33518 13717 42 1315
May 23408 60254 36846 62 2297
June 28656 88526 59870 44 3262
Total 308439 608904 300466 595 23357

Among all the enterprises, the highest average
net profit of Rs. 149875 was realised from animal
unit having two cow and one buffalo including
Vermi-compost/farm waste recycling component
then followed by crop block including fodder block
(Rs. 34881), Poultry (Rs. 24343), Mushroom (Rs.
22681) and Fisheries (Rs. 20700), respectively.
The overall average net profit (Rs. 304713 year")
was quite comparable to existing farming system
which works out to be 0.80 to 0.90 lakh ha'.

Average (last two years) month wise farm
income and employment generation round the year
presented in table provides around the year
average production of 23.35t ha™', net profit of Rs.
3.05 lakh year' with generating employment of 595
man days year'. The maximum average production
and profit was realized in June.

Palampur

One hectare integrated farming system (IFS)
model started in 2010 at CSK HPKYV, Palampur
developed for mid hills zone in western Himalayas
comprise of cropping systems viz. Rice-Wheat,
Soybean-Pea, Maize + Soybean - Potato in 0.65

ha + horticulture cum vegetable unit viz .Peach,
Pecanut, Pomegranate and Litchi as main fruit
crops and Frenchbean, Okra, Maize Fodder-
Gobhisarson as intercrops (0.175) + Fodder unit
viz. Sorghum + Bajra —Oats in Forage block (0.10
ha), Dairy crop unit (3 cows+ 4 female calves)
+Mushroom cultivation and Vermicompost Unit
(0.075) provides round the year production (17.63
tonnes of REY year).

Results of last five years of the study revealed
that a net profit of Rs. 75007/- with maximum net
returns from crop unit i.e. Rs. 42305/- followed by
livestock unit with net returns of Rs. 22016/-
followed by fodder unit with net returns of Rs. 5608/
- followed by other enterprises viz. Mushroom
cultivation with net returns of Rs. 5500/- followed
by horticulture unit with net returns of Rs. 2876/-
(Mean of five years 2010-11 to 2015-16) can be
obtained from one hectare area. The profit
percentage of different component are illustrated
as follow Cropping system (54%), Livestock unit
(28.03%), Fodder unit (7.41%), mushroom unit
(7%) and Horticulture cum vegetable unit
(3.66%)(Mean of five years 2010-11 to 2015-16).
In 2015-16 the net returns of Rs.99087/- were
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Table 7.1.1/3: Total Inputs’ cost and percent share of the inputs purchased/generated and recycled within the system:

Year Total Input Cost  Value of inputs purchased Value of Inputs (Rs.) Number of Labour engaged,
(Rs.) (TIC) from market (Rs.) and its generated and recycled annual expenditure on it
percent share in TIC within farm and its and its percent share in TIC
percent share in TIC

2011-12 - - - -

2012-13 230095 117189 (50.93) 25806 (11.21) 87100 (37.85)

2013-14 62774 42341(27.60) 48620 (31.63) 153735 (24.40)

2014-15 230324 141298 (67.22) 15769 (7.50) 53125 (25.27)

2015-16 227711 117627(51.66) 61209 (26.88) 48875 (21.46)

Data given in table above indicate that share of recycled inputs increased in successive years which lowered the cultivation

cost and increased profits.

Poultry unit

realized from one ha IFS Model where highest net
returns of Rs. 66882/- were realized from crop unit
followed by Dairy unit (Rs. 8624/-), Fodder unit (Rs.
10976/-), Mushroom unit (Rs. 7638/-) followed by
Horticulture cum vegetable unit (Rs. 4964/-)
respectively with employment generation of 287
days/year. The maximum production and profit was
realized in May while employment was in October
month signifying the work even during lean period.

The model meets around 46% of inputs
required for different enterprises within the farm
besides providing all the commodities (cereals,
pulses, oilseeds, vegetables, fruit, mushroom and
milk) required for the farm family. Recycling within
the farm generated 80.2 kg N, 40.1 kg P,0O, and
80.2 kg K,O year.

Pantnagar

The integrated farming systems (IFS) Model
at GBPUAT, Pantnagar for Tarai region of

Director Dr. A.S.Panwar visiting IFS Model

Uttrakhand was started during April, 2011-12 at
Norman E. Borlaugh Crop Research Centre,
Pantnagar on one hectare land comprises of
crops, dairy, biogas, vermicomposting, fishery,
horticulture, agroforestry and boundary plantation.
Details of the components and area allocated
under each enterprise are given in Table 1.

Table 7.1.1/4: Integrated farming system model (1.0
hectare model)

Particulars Area (m?)
Field crops 4700
Agroforestry/horticultural crops 4200
Dairy (3 cows) +vermicompost + 500
kitchen garden

Fishries 600
Grand total 10000

The average farm production evaluated in
terms of REY (t ha') exhibits that total 30.49t REY
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ha' annum was produced in the model. The
individual units such as, crop, horticulture,
livestock, fishery and other units produced8.85,
6.72, 13.54, 0.31 and 1.24 t REY ha' annum on
an average correspondingly. The average total
gross return from the IFS-model was Rs. 396612
annum in which the % share of crop, horticulture,
livestock, fishery and other units were 28.94, 22.18,
43.16, 0.60 and 4.50 % respectively. Whereas, the
average annual net returns from the model was
Rs. 221420.10 and the crop, horticulture, livestock,
fishery and other units were sharing about 27.33,
25.03, 40.79, 0.09 and 7.01% to the net returns.
Benefit: cost ratio in terms of economic point of
view was 2.77 annum™ during last 5 years. The

AICRP on IFS Annual Report 2014-15

800000

W Gross Returns ENet Returns W COC

=
1

2011-12 2012-13 2013-14 2014-15 2015-16
Years

Fig. 1. Year wise gross return, net returns and cost of
cultivation in IFS model

monetary value of gross and cost of production
during 2015-16 was Rs. 690629.50 and 256974.

The quantity of farm products (kg lit" nos.™)
recycled in the varied units under the IFS-model
viz. crop, horticulture, dairy, vermicompost FYM-'-
pit and bio-gas unit were 9832, 4460, 35070, 12382

Table 7.1.1/5: Total Inputs’ cost and percent share of the inputs purchased/generated and recycled within the system:

Year Total Input Cost  Value of inputs purchased  Value of Inputs (Rs.) Number of Labour engaged,
(Rs.)(TIC) from market (Rs.) and its generated and recycled annual expenditure on it
percent share in TIC within farm and its and its percent share in TIC
percent share in TIC
2012-13 181623.0 62668.5 (34.5%) 38734.5 (21.3%) 80220.0 (44.1%)
2013-14 170634.9 57934.9 (33.9%) 31500.0 (18.5%) 81200.0 (47.6%)
2014-15 217485.9 61742.9 (28.4%) 72343.0 (33.2%) 83400.0 (38.3%)
2015-16 254866.0 106859.0 (41.9%) 66207.0 (26.0%) 81800.0 (32.1%)
Average 206152.5 72301.0 (35.1%) 52196.1 (25.3%) 81655.0 (39.6%)
Table 7.1.1/6: Livelihood analysis of an IFS Model
Farm Enterprises Value of all Value of farm Value of all Marketable Family savings
farm commodities farm Surplus (If any)
commodities = consumed commodities  (A-B-C)=D (D-Cost of
produced in family recycled within (Rs.) Production)
(A) (Rs.) (B) (Rs.) the system (Rs.)
(C)(Rs.)
Crops/Cropping Systems 133581 26793 64636 42152 -14171
(Including vegetables/flowers)
Dairy (Milch Animals) 422760 29200 38360 355200 201103
Horticulture (Fruit crops) 116455 7000 19864 89591 58141
Agroforestry
Fishery 4250 600 100 3550 -286
Others: Poultry/piggery/duckery/ 37244 3500 31244 2500 -8768
goatary (Supplementary/complementary)
Boundary plantations - - - - -
Value addition - - - - -
Total of all the farm produces (GR) 714290 67093 154204 492993 236019
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Vermicompost unit

and 897 respectively. The calculated market value
of the entire recycled farm products was Rs. 82101
during 2015-16. The annual average total input cost
wasRs. 206152, whereas, the % share of
purchased input cost, generated as well as
recycled input cost and the engagement of labour
to the input cost were 35, 25 and 39
correspondingly.

Overall analysis of the IFS model and its impact
on livelihood is given in the table below. This shows
that even after meeting family consumption and
cost on production a family saving of Rs. 2,36,019
can be achieved to meet other family daily
miscellaneous needs.

Poultry unit

2. EASTERN HIMALAYAN REGION

In this Agro Climatic Region two AICRP-IFS
centers Umaim (Meghalaya) and Jorhat (Assam)
are located and have initiated IFS studies during
2011-12.

Umaim

The integrated farming systems (IFS) unit at
ICAR Research Complex for NEH Region started
during 9" March, 2009. All the components of IFS
viz. crops, livestock, fruit trees, fishery were
developed and incorporated during 2010-11 in one
hectare area.
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Table 7.1.1/7: Composition of IFS Model/Models being developed at respective centres

Area of IFS Major components (Area/Species/number/capacity) Supplementary/Complementary
Model (ha)
Crops Horticulture/Plantation Fish Pond Poultry/duckery/piggery (Nos)
(ha) Crops (ha) (ha)
1.0 0.7 0.2 0.05 Pigs- 3, Broiler -630 Layer — 100

The slopes were converted into terraces and
planted with guinea and broom grasses on the
terrace raises and shoulders with an objective for
not only providing stability but also for providing
green fodder. The economics of various
components of IFS was worked out for the last 5
years separately by calculating cost of cultivation,
gross and net return. The detail economics of the
IFS model since its start in 2011-12 is presented
in Fig.below. The gross returns were Rs.
87,340.25, Rs. 99,154.38, Rs. 94,410.74, Rs.
1,10,396.38, Rs. 1,08,196.00 during 2011-12,
2012-13,2013-14, 2014-15, 2015-16 respectively.
The respective net returns were Rs. 41,709.00,
Rs. 47,558.95, Rs. 27,230.56, Rs. 34,833.39 and
Rs. 5730.00 during 2011-12, 2012-13, 2013-14,
2014-15 and 2015-16 respectively .

150000.0

AR Gross return.

500000 uCost of cultivation
o5 - et return

2011-12 2012-13 2013-14 2014-15 015-16

The livestock and cropping system were the
most remunerative. The gross return from
livestock component was high followed by cropping
system however net return from cropping was
more compared to livestock. The economics of
different component like Cropping, livestock,
orchard and fishery are presented in Fig. below.
Rice equivalent yield (REY) and profitability are the
two important factors of cropping system in IFS.
Rice equivalent yield (REY) and profitability was
more in case of spice based farming system
followed by vegetable based farming system.
Minimum REY and profitability was seen in
groundnut based farming system.

Total employment generation in IFS Model was
298 and value of recycled products within the
system was reported to Rs.7949 year.

Contribution of different components

/ Grossreturn

— Net return

Cost of cultivation

= Cropping

m Livestock Orchard u Fishery

Jorhat

Integrated Farming System model was
established at Instructional and Research Farm
of Assam Agricultural University, Jorhat during the
year 2010-11 with a land area of 1.0 ha. The land
was allocated under different components of
Integrated farming system viz. Field crops,
Horticultural crops, Cattle, Fishery, Poultry and
Apiary with the objective to meet up different family
requirement (of five members family. IFS model
comprising of cropping systems - Rice (w) -Toria-
Cowpea(F), Rice (w) — Toria - Green gram, Rice
(W) - Oat(F) - Blackgram, Rice (W) — Potato -
Lady’s finger, Rice (W) — Cabbage - Cowpea(V);
some other fodder crops viz. Setaria and Hybrid
Napier were grown on bunds in 0.65 ha, horticulture
[guava, lemon, pine apple, banana, arecanut and
vegetables such as cabbage, potato, tomato,
french bean, cow pea(V), okra & pea in 0.30 ha +
dairy including animal shed with store house and
threshing floor including biogas plant, vermin-
compost & liquid manure unitin 0.11 ha and fishery
0.092 ha developed for the Marginal and Small
farmers of Assam of North-east India. The Raised
and Sunken bed module was also developed within
the model to utilize the marshy land for production
of rice and as well as vegetables. During the year
2015-16, the poultry unit is also incorporated to
the IFS model for which a poultry house of 12.5 m?
is constructed over the pond water.
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The results of last five years i. e. from 2011-
12 to 2015-16 revealed that the average System
Equivalent Yield (SEY) of the IFS model was 22.62
t ha' with a Gross return of Rs. 337485.00, Net
return of 170677.00 and B:C ratio of 1.90. The
highest SEY of 39.11 t ha', Gross return of Rs
586637.00 and Net return of Rs 3140555.00 was
recorded during the year 2015-16, however the
highest B:C ratio of 2.35 was estimated during the
year 2014-15 where as it was 2.15 during the year
2015-16.

The highest amount of bio-waste was recycled
during the 2015-16 with total value of Rs.94706.00
and thereby the saving with recycled farm products
was 34.74% of the total input cost. The average
value of the bio-waste recycled within the system
during the period from 2011-12 to 2015-16 was
Rs 47693.00 with a saving of 25.84% of the total
input cost.

Rice crops

The highest employment generation of 479
man days was recorded during the year 2015-16
with a value of Rs 64170.00 (@Rs.134 Man day™)
within the system and the saving from family labour
engaged was 23.54% of the total input cost
whereas the average employment generate during
the period from the IFS model was 418 mandays
with a value of Rs 55050.40 @ Rs. 131.60 Man
day' and the saving from family labour engaged
was 33.73% of the total input cost. IFS approach
adopted at the center suggested that Integrated
Farming system plays a vital role in securing
sustainable production of high quality food and
other production fulfilling the basic needs of
household like food (cereal, pulse, oilseed, milk,
honey, fish, meat etc), fodder, fuel etc. This system
helps in sustaining farm income by reducing the
cost of production; as agricultural waste (bio-
waste) are efficiently recycled in the system so it
helps in reducing environmental pollution by low
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release of Green House Gases, maintain soil
fertility and agricultural sustainability. After almost
fulfilling the family requirement a good amount i.e.
Rs.1,50,787.00 remains in the hand of Farm family
as savings which may be used to meet up other
requirement and also as future savings. Hence,
the IFS model developed by AICRP on IFS may be
recommended for the small and marginal farmers
of the region under rainfed situation.

3. TRANS GANGETIC PLAINS REGION

Trans Gangetic Plains Region is represented
by the states of Punjab and Haryana. Under AICRP-
IFS, two independent centers one at PAU, Ludhiana
(Punjab) and another one in CCHAU, Hisar are
given the responsibility of development of “Region
specific IFS models” at respective centers.
Composition of IFS models developed and
performance of the IFS approach in last five years
of its establishment is given here under;

Hisar

The IFS Model developed at Hisar was started
in the year 2011-12 in one hectare area comprises
of field crops (Cereals, pulses, oilseeds, fodder,
and fibre), horticultural crops (fruits, vegetables and
flower), animal unit (2 buffalos), mushroom unit,
vermicompost unit/ recycling of farm waste and
boundary plantation. The model has been designed
for 7 member family. In order to enhance, the
income and resource recycling, complementary
enterprises such as vermicompost (75 m?) and
quality FYM production (75 m2) and karonda and
bael as boundary plantation were incorporated.
Under horticultural crops, lemon + guava +
marigold/vegetable (0.06 ha) and mushroom (75
m?) was added as income supplementing activities
in the model.

During the initial two years only different
cropping system were tried in the model, which
gave a return over variable cost/net return of Rs.
49575 and Rs. 79666 during 2011-12 and 2012-
13, respectively. During third year, dairy (Two
buffalos) and vermicompost were added to the
model and thus the net income was enhanced to
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Rs. 140000. During the year 2014-15, mushroom
and floriculture were added to the model, which
further raised the net income to the tune of
2,15,905. In the recent year i.e. 2015-16 a net
income of Rs. 2,21,199 was achieved from the
model.

Return over variable cost/Net
returns (Rs.) since its inception

250000 215905221199
200000

140000
150000
100000 79666
9575
50000 ] I
0 : - - - .

2011-12 2012-13 2013-14 2014-15 2015-16

Fy

Return over variable cost (Rs.)

Year

Percent contribution of different IFS
components during 2015-16 is predicted in Fig.
Highest contribution was from crops (71.06%)
followed by recycled products (12.71%) and dairy
(9.15%). Recycling of farm wastes/by - products
within the model is another aspect contributing to
the netincome by 8.47 and 12.71% contributed to
the net income during 2014-15 and 2015-16,
respectively from recycling of the farm byproducts/
vermicompost/FYM/crop residues and other
agricultural wastes.

Per cent contribution of different components in
the IFS model during the tear 2015-16

4.87%. 2.91%

® Crops
= Dairy

+ Recycling of Agri waste/
vermicompost/FYM

B Horticulture

» Mushroom

Employment generation

One of the important objectives of the Integrated
Farming system is to provide employment to the
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farming family round the year. Highest employment
was generated in the year 2015-16 (340 man days).
Further it has been seen that dairy component
generate maximum employment round the year
during both the years.

Ludhiana

IFS study at PAU, Ludhiana was initiated during
kharif 2010 on 1.0 ha farm area and comprise of
6400: sq.m for field crops i.e. Cereals/pulses/
oilseeds/ green fodders etc., 1900 sq.m for
horticultural crops and vegetable intercropping, 300
sg.m for agro-forestry, 200 sq. m for dairy
enterprise, 1000 sq.m for aquaculture (Fresh water
fish production), 200 sq.m for kitchen gardening.
In addition to this boundary plantations are also
done in which cranberry (Karonda) and galgal are
grown.

i

An Overview of IFS Model at PAU, Ludhiana

As per ICMR norms, annual demand of an
average family of 5 member was 1292 Kg cereals,
167 Kg Pulses, 108 Kg oilseeds, 733 litres milk,
167 Kg fruits, 950 Kg vegetables and 3600 Kg of
dry fodder. The IFS model (1.0 ha) in response to
this produced 3650 kg cereals, 140 Kg pulses, 151
kg oilseeds, 17334.6 litres of milk, 620 kg fruits,
5783 kg vegetables and 20343 kg of dry fodder

along with 22 kg seed during the year 2015-16.
The study showed that IFS model constituted in
1.0 ha area can be enough to fulfill daily need
requirements of a 5 member family and will also
fetch additional income to the family of a farmer.

The average Gross returns of the IFS model
was Rs 541820 ha™' with average input cost of Rs.
248395 ha' and average net returns of Rs. 293425
ha' obtaining an average benefit cost ratio of 2.18.
The IFS model along with better economics in
comparison to the prevailing monoculture rice
wheat system has also generated 2426 days of
employment. The maximum contribution of Rs
141445 on an average has been provided by dairy
sector and has contributed about 48.20 % of total
IFS farm net returns to the system. The IFS model
not only fulfill the farmer family demands but is also
helpful in generating output which can be used as
an input for other components of the IFS model
and make farming more economic.

The results clearly revealed that Integrated
Farming system plays a vital role in securing
sustainable production of high quality food and
other production fulfilling the basic needs of
household (cereals, pulses, oilseeds, milk, fish,
fodder, fuel etc).

4. UPPER GANGETIC PLAINS REGION

In this Agro Climatic Region two AICRP-IFS
centers namely PDFSR, Modipuram, Meerut (U.P.)
avoluntary ICAR institute and ii) CSAUA&T, Kanpur
(U.P.) both in Uttar Pradesh are working on the
aspect of “Development of Region Specific IFS
Models”. The findings of first two years of
establishment of IFS models at individual centers
are described below;

Table 7.1.1/8: Total Inputs’ cost and percent share of the inputs purchased/generated and recycled within the system:

Year Total Input Cost
(Rs.) (TIC)

Value of inputs purchased  Value of Inputs (Rs.)
from market (Rs.) and its generated and recycled
percent share in TIC within farm and its

percent share in TIC

60387 (18.86)
53601.6 (22.80)

Number of Labour engaged,
annual expenditure on it
and its percent share in TIC

2015-16 320250

235124

259863 (81.14 %)
166409.6 (70.77 %)

1917,76680 and 23.94%
2427,76068 and 32.35 %

Average
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Dairy unit Overview of crops & hort. fields

Fish production Vegetable crops

Mushroom unit
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Modipuram

To demonstrate the diversified system of
farming under irrigated conditions of western U.P.,
a cultivated area of 0.70 hectare was undertaken
for diversifying prevailing farming system crop +
dairy (opted by more than 84% of the total farm
families) with integration of i) fruit crops (0.30ha)
having Mandarin var. kinnow and Banana var.G-9
under Agro — horti system, ii) round the year
production of mushroom , value addition in
cowdung by scientific composting and
vermicomposting (0.01ha), biogas unit of one
cubic meter and backyard poultry with 15 birds
alongwith boundary plantations of guava & karonda.
Initial five years results (2011-12 to 2015-16)
revealed that a small area of 3800 sq.m. kept under
crop production with two to three hundred cropping
intensity under irrigated condition is sufficient
enough to meet the household annual food, fuel
and fodders demand of a seven member family
and their animals and rest of the farm area can be
utilized for raising high value crops (vegetables/
fruits/flowers) and integrating low cost & cost
effective farm enterprises such as fruits,
mushroom, poultry, vermicomposting, biogas and
boundary plantations.

In fifth year (2015-16) of the study total farm
production (REY) was 47.81 t ha™ with gross and
net returns of Rs.6,69,368 ha'year' and
Rs.3,04,465 ha'year, respectively. As the farmer
is more interested in higher production and profits,
the net returns was four times higher than

prevailing system (Rs.68,000). The percent
contribution in gross and net returns of different
farm enterprises crops, dairy, horticulture and
others was 20.88, 41.93%, 27.1%, 10% and 27%,
18.73%, 41.91%, 12.30% respectively.
Comparatively higher net profits in horticulture was
because of significantly higher fruit yields &
intercrops (Rice-wheat) and less cost of
production as compared to dairy and crop
production.

E 800000 L0160 60 §

8 558380 &

£ oo {52450 315658 = 0 2
£ 2 400000 - =y 04465 E?
T 3 200000 - wed

i 2 (I 0 £

-}

g 2011-12 2013-14 01415 2015-16 B

— Gross Return — Net Return ==t Total Farm Production (REY)

Total farm production (RYE —t/ha/year), gross and net
returns during last 5 years —IFS Model

Intermittent use of farm products/by-products
and recyclable residues could contribute Rs.97,376
(Table-2) in total cost of production (Rs. 2,55, 432).
Another major farm resource i.e., farm labour (365
Man days @ Rs.170 day") also contribute Rs.62,
218 (24.28%). This all saved Rs.1,59,394 (more
than 62%) of the total cost, thus economizing the
production cost to a great extent . In total 1133 kg
of plant nutrient NPK (considering 33% of this as
realizable) was added in to the soil through
recycling of crop residues, cowdung and green
manuring etc. valuing about Rs.13,000 as saving
which otherwise to be spent on chemical fertilizers.
Diversification also provided more employment
opportunity 356 man days as compared to 215 Man
Days in prevailing system of farming.

Table 7.1.1/9: Demand and Production of essential farm commodities of a 7 member family: Demand as per ICMR standard

IFS Model Demand and Production of Different Farm Commodities (Kg Litre™ No." etc.)
Area (ha) Cereals Pulses Oilseeds Milk Fruits Vegetables Eggs Green Dry Mushroom Fuel

(Kg) (Kg) (Kg) (Litre) (Kg) (Kg) (nos.) Fodder Fodder (Kg) Wood

(Kg)  (Ko) (Kg)
Annual Demand of essential food and fodder commodities for a farm family with
7 family members (On an average)
1550 200 130 1120 200 900 - 21900 4050
Actual annual production of different farm commodities at farm

0.70 3040 282 363 4228 5560 2960 = 20940 4095 457 1194

All India Coordinated Research Project on Integrated Farming Systems 31



Kanpur

Crop + Dairy is the most dominate farming
system with area coverage of 89% followed by
Crop + Dairy + Horticultural crops (9%). On Station
IFS Model on One hectare area for small and
marginal farmers of Central Plain Zone of U.P. was
started at C.S.A. University of Agriculture &
Technology, Kanpur during Kharif 2011 to achieve
profitability, sustainability and livelihood security.
This model consist three farming component i.e.
(i) Crop (ii) Dairy and (iii)Horticulture. In crop
component, Six cropping systems were adopted
viz; (i) Rice-wheat—GG(G+R) (ii) Maize-Mustard—
Sourghum (iii) Maize-Chickpea (iv) Maize-Potato-
GG(G+R) (v) Maize-Garlic-GG(G+R) (vi) Sorghum
(GF)-Barseem (GF) on an area of 7200 m2. Dairy
unit consisting of 4 animals i.e. One Buffalo, One
Cow and two Calves along with Nadep and
vermicomposting was also established on an area
of 210 m2? (60+150sqgm). Horticulture unit is
maintained on an area of 1920 m? which includes
plantation of Guawa (24), Aonla (09),Lemon (08),
Mango(03), Jaick fruit(01) and Banana plantation.
Vegetable and flower are also being grown as
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intercrop in horticulture unit besides five boxes
apiary.

In IFS Model, highest Rice equivalent yield
(REY) and gross return was recorded with crop
production unit followed by Dairy unit and
Horticulture unit while maximum net return was
recorded with dairy unit followed by crop production
and horticulture unit during each year’s (2012-13
to 2015-16). Maximum rice equivalent yield (REY),
Gross return and Net return in all components were
recorded during 2015-16 in comparison to initial
year. During the year 2015-16 highest rice-
equivalent yield 24.97 t ha', Gross return Rs.
230566 ha' and net return Rs. 130341 ha™', was
obtained in IFS Model.

During the year highest value of recycled
product was Rs. 110675 and generated
employment of 304 Man days.

Highest B:C ratio 2.30 was also recorded
during 2015-16 in comparison to initial year. Soil
fertility status after five years showed slight
improvement in crop production unit and
horticulture unit in comparison to its initial years.

Table 7.1.1/10: Prevailing farming system/systems and respective estimated annual returns/year.

First Ranking Second Ranking
Farming Area coverage Estimated returns Farming Area coverage Estimated returns
System (%) (Rs. ha) System (%) (Rs. ha)
Gross Net Gross Netl
Crop + Dairy 89 94532 67754 Crop + Dairy + 9 1,05,500 71,150

Hort. ( Mainly fruits)

Table 7.1.1/11: Component - wise Net Returns during study period (2012-16)

Year Total Net returns Net returns From Net returns from Net returns from
Crops Horticulture Livestock unit
2012-13 97405 44481 4246 47438
2013-14 92633 43453 688 48492
2014-15 67307 32494 2908 31905
2015-16 130341 56641.5 929.75 72770
Average 96922 44268 2193 50151
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Table 7.1.1/12: Contribution of different farm enterprises in Resource Recycling

Year Value of recycled products Man Days
Total Cost Crops Dairy Total value of recycled product

2012-13 131933 28438 6000 34438 422

2013-14 150148 46700 9200 55900 360

2014-15 156619 44962 15250 60212 334

2015-16 210900 65050 45625 110675 304

Average 162400 46288 19019 65306 355

5. MIDDLE GANGETIC PLAINS REGION

Four AICRP-IFS Centers, two in eastern part
of Uttar Pradesh namely i) IAS, BHU, Varanasi and
NDUAG&T, Kumarganj —Faizabad and two in Bihar
i) ICAR Research Complex for eastern region,
Patna and BAU, Sabour-Bhagalpur (Bihar) are
given responsibilities of developing Region Specific
IFS Models for respective states since 2010-11.
Significance of IFS approach towards production,
profitability and livelihood of small land holders in
the regions as reflected form the results of last 4-
5 years of the programme is summarized
hereunder;

Varanasi

Varanasi lies at 25°18’ north latitude and 83°03’
east longitude and at an altitude of 128.93 m above
mean sea level. It falls under sub-humid climate
with average rainfall of 1100 mm and belongs to
Eastern Plain and Vindhyan region and NARP zone
of Eastern Plain Zone: U.P.-4 , Major farming
system of the region is Crop +Dairy with area
coverage of more than 70% followed by Crop +
vegetables (20%).

Area and composition of 1.0 ha IFS model being
developed for Varanasi region comprise 0.81 hais
assigned to crop component with six cropping
sequence , Dairy component includes 4 cross bred
cows, the area assigned to fish pond and
horticulture is 0.1 ha and 0.06 ha, respectively.
Regulated drain of the cattle shed goes to the fish
pond and the urine is collected in separate tank for
various uses. The harvested water of the farm
building goes directly to the fish pond where high
density poly culture consisting of grass carp, rohu,
catala and mrigal is practiced. Horticulture includes
14 permanent trees viz. guava, mango, citrus,
aonla, jack fruit along with intercrops of banana
and vegetables. Cucurbits are taken on the fence
of orchard during kharif. Boundary plantation
includes karonda, banana and papaya.
Supplementary enterprises include poultry and
mushroom cultivation. In poultry 200 chicks of
Kuroiler are reared and six cycles are completed
in one year. White button mushroom is cultivated
on compost prepared using 5.0 q wheat straw
during winter. Value additions include processing
of rice, pulses, and oilseeds as well as NADEP
and Vermicompost. Boundary plantation of
karonda, banana and papaya is being practiced in
about 200 m periphery.

Table 7.1.1/13: Prevailing farming system/systems and respective estimated annual returns year-'.

Prevailing Major Farming Systems with Percent Area Coverage and estimated annual income per hectare
First Ranking Second Ranking Others
Farming Area coverage Estimated returns Farming  Area coverage Estimated returns (%)
System (%) (Rs. ha™) System (%) (Rs. ha)
Gross Net Gross Netl
Crop + Dairy 70 113392 69170 Crop+ Vegetables 20 141472 82054 Dgiry + 5
rop
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The overall farm production remained
consistent over the years. In first year (2011-12),
the contribution of crop component was higher as
compared to subsequent years probably due to
better weather condition and meeting nutrient
requirement mainly through fertilizer. In 2012-13
and 2013-14 livestock unit contributed more to the
total farm production in terms of REY because of
the higher number of cows. However, the share of
livestock to the total farm production was
maximum in all the years. After livestock and crop,
the third major component was poultry in all the
years.

Value addition of farm produce assessed
separately in 2015-16 with respect to crop and
livestock units showed marked contribution to the
farm income both in terms of gross and net returns.
The total gross return was recorded maximum in
2 year (2011-12) mainly due to livestock unit with
6 milch cows but in subsequent years, it slightly
increased even with less number of cows (4).
However, the net return was increased with time
and recorded highest (Rs. 3,80,231) in 2015-16.
Like farm production, the contribution of dairy to
the net return was maximum followed by crop,
poultry, fishery and horticulture units, respectively.
The average values of gross and net return over
the period were recorded as Rs. 8,81,078 and Rs.
3,64,801, respectively. This resulted in benefit cost
ratio of 1.71 and 0.71 from the economic and
agronomic point of view, respectively.

The recycling of products in cropping system
was maximum (Rs. 69486) in 2015-16 and the
major crop produce was recycled in dairy unit
followed by poultry . Cow dung obtained from dairy
was recycled in fish pond as well in the preparation
of vermicompost and NADEP compost that were
recycled in crop, horticulture and fishery. The
overall recycling of dairy produce was to the extent
Rs. 39,045. This was followed by poultry Rs. 4328
and mushroom. However, the total value of
recycled farm produce was Rs. 1,17,804. Based
on the 5 years average, the total number of man
days engaged was 821 equivalent to Rs.164144/.
The engagement of labour was maximum in dairy
(429) followed by crop (229), poultry (72),

AICRP on IFS Annual Report 2014-15

mushroom + value addition (45), fishery (24) and
horticulture (23).

Livelihood analysis revealed that after meeting
family demand and deducting cost of production,
a saving of Rs.1,35,516 was reported for meeting
other family liabilities. This shows the economic
viability of the IFS approach adopted at the center.

Kumarganij

A model on integrated farming system (IFS)
was initiated in July 2011 on a partially reclaimed
salt affected soil at the Agronomy Research Farm,
N.D. University of Agriculture and Technology,
Kumarganj, Faizabad, Uttar Pradesh. The On-
station integrated farming system model consisted
of various components on 1.01 ha area, viz.
crop(0.70 ha), horticulture (0.20 ha aonla and
guava orchard), dairy (two milking cows), fishery
(in 0.10 ha farm pond area fingerlings of composite
culture of catla, rohnu common carp, silver carp
and grass carp), cowshed on an area of 0.01 ha.

Land use pattern -Sq.m.

®m Crop Component  mHorticulture Component

Fish Component

B Dairy Component

1000 100

The area wise crops grown as cereal crops
(8000 sq m), pulses (4800sq m), oilseeds (1200
sq m) vegetables(1200 sq m) and fodders (5800sq
m). Results revealed that on an average, system
productivity of crop unit (11.21 t), dairy unit (9.94 t)
and horticulture unit (1.53 t) was recorded in terms
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of rice equivalent yield, respectively. Among the
various cropping sequences, rice-potato-
greengram sequence recorded the maximum
RGEY (3.85 t) followed by rice-lentil-maize+
sudanchari (2.49 t) and minimum (2.29 t) with rice-
berseem-greengram sequence in 1200 sgm net
area.

Five years mean yield data of crop component
showed that 3.68 t cereals, 25.8 t potato, 2.2 t
oilseed, 0.53 t pulses, 28.78 t green fodders and
4.89 t dry fodders were obtained from 0.7 ha area
annually. The five years average milk production
of both the cows was 10.01 lit/day. The income
from average milk production (3654 lit) of last five
years was Rs. 123812. While the compost
prepared from the dung and animal shed wastes
were recycled in the crops. The results of 5 years
showed that after fulfilling the family requirement
of farmers having 5-6 members as per ICMR
standards about 2.0 t cereals, 0.38 t pulses, 1.0t
oilseeds, 14.0t green fodder, 0.70 t dry fodder and
2800 litre milk could be sold in the market to meet
out other daily needs and purchase of inputs from
market for the production. On considering the net
return it is clear that maximum net return (53.4%)
was obtained from crop component followed by
dairy (23.0%). The fish and horticulture
components gave 12.1 and 9.5% of total net return.
The maximum benefit cost ratio (4.07) was
obtained from horticulture component followed by
crop unit (3.07), while minimum B:C ratio (1.43)
was recorded from dairy enterprises.

Employment generated round the year was 501
man days and maximum was in month of July (83
man days) and minimum in the month of
September (28 man days). Maximum labour was
engaged in dairy component (230 man days)
followed by crop component (209 man days).
Horticulture and fish components engaged only 30
and 21 man days annually.

Among the different farm commodities, the
maximum marketable surplus of Rs. 123088 was
obtained from crop unit followed by dairy unit (Rs
109715), annually. Over all the farming system
module of one hectare area provided net return of
Rs. 259870 from crop + dairy + horticulture +

fishery enterprises by the incurred cost of Rs.
229287 per annum during 5" year.

On the basis of 5" year data, the value of all
the produced farm commodities is Rs. 489157 out
of which the farm commodities amounting Rs.
108705 was consumed by family and commodities
of Rs. 66981 was recycled within the system.
Remaining farm commodities of Rs. 313471 was
available to be sold in the market to purchase the
inputs from outside for production (Rs. 92236) and
expenditure on labour (Rs. 70070). The balance
amount of Rs. 151165 was available to meet out
their family needs.

Patna

Two IFS models were developed at ICAR
Research Complex for Eastern Region, Patna
Research Farm comprising of Crop + Goat +
poultry (one acre model: 4000m?) and Crop +
Livestock (2 Cows) + Fishery cum duckery (two
acre model: 8000m?)for upland and lowland
situation which represents more than 75 percent
of eastern region. Total establishment cost of one
acre IFS model was Rs. 1.2 lakhs and for two acre
IFS model was Rs. 2.05 lakhs which includes
construction of sheds for animals and birds,
mushroom, pond, vermi-pits, biogas, boundary
plantation and fruit crop unit. One acre and two
acre IFS model generates a total yearly
employment by 351 and 619 man-days while yearly
net returns are Rs. 86,521 and Rs. 1,37,209,
respectively which is about three times higher over
rice-wheat cropping system. Upon recycling of
wastes obtained from different components under
two acre IFS, N=56.5 kg, P=39.6kg and K=42.7kg
were added into the soil which is equivalentto 118
kg urea, 247kg SSP and 42.7 kg of MOP. Upon
recycling of wastes of different components under
one acre IFS, N- 44.0 kg, P- 29.5kg and K- 31.2kg
was added into the soil Allocation of area under 2.
0 Acre (Above) & 1.0 acre model (below) which is
equivalent to 93.0kg urea, 184.0 kg SSP and 52.0
kg of MOP. The bio- gas unit of 2m? capacity
generates biogas equivalent to 16.2 LPG cylinder
of 14,5kg capacity from which lightening and
cooking is practised.
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Duck-fish integration is one of the promising
integration for low lying areas where water is
stagnated upto a period of 4-5 months in a year.
For a pond area of 1000m? a total no. of 40-50
ducks can be incorporated and duck droppings
may be used as feed source for the fishes (mix
carp culture, 1000 fingerlings). From 40 ducks one
can get about 6000 nos. of eggs year' and from a
water area of 1000m?2 about 300-350 kg of carps
can be harvested in a year which is highly profitable
for a small farmer.

It was observed that under one acre IFS model
(Crop + Goat + poultry + mushroom), total input
and output energy was calculated as 68, 491 MJ
and 2,17,548 MJ respectively (Input/output ratio::
1: 3.2) while under two acre IFS model (crop +
fish/duck + livestock) was reported as 296709 MJ
and 7,52,415 MJ, respectively (Input/output ratio::
1: 2.5), means crop + goat + poultry + mushroom
integration is more energy efficient over crop + fish
duck'+ livestock integration .

It is assumed that for better sustainability of
the IFS model sustainability index should be more
than 0.5. A suitable and viable IFS model could be
identified for their existence based on net return,
sustainability index, employment generation and
improvement in soil fertility attained over a period
of time. Here, among different IFS model evaluated,
Crop +goat +poultry + mushroom integration
provided highest ISI (79. 2) and was followed by
Crop + goat + fish + duck (77.2) which was again
followed by Crop = goat + poultry (75.7) and
vegetable + goat integration (75.1) whereas,

income sustainability index (ISI) from rice- wheat
system was in negative.

Sabour

The IFS model was developed at Sabour
centre of Bihar Agricultural University during kharif,
2010. The Integrated Farming System model was
synthesized using the scientific inputs from the on-
station research experiments conducted at Bihar
Agricultural University, Sabour for improving the
productivity, profitability and sustainability of the
whole farm as well as livelihood security of farmer’s
family. The cropping systems were modified by
including cereals, pulses, oilseeds, vegetables,
fruits, milk, eggs etc. to meet the family needs.
The area allocated under different components of
one hectare integrated farming system (IFS) model
were 5916 m?under three cropping systems viz.,
rice - wheat- green gram ( grain + residue
incorporation), rice - winter maize + potato -
cowpea (F), rice - mustard - maize (G) + cowpea
(F); 1098 m2 under fodder system, i.e. sorghum +
rice bean - berseem - maize + cowpea (F), 792
m?2 under seasonal vegetables; Area under Fish
production (800 m?) and fruits (Guava and Papaya)
on embankment of fish pond (620 m?) totaling it to
1420 m? . Besides, 125 numbers of subabool
(Leucaenaleucocephala) plants and 50 numbers
of Moringa plants were also planted along the
boundary of field in 200 m? areas. Vermicompost
pits (3 nos.) were constructed near dairy shed for
recycling of farm and animal wastes in 100 m2
area+dairy (2 cross breed milch cows) in 70 m?
area, Goatry (10 + 1 Black Bengal breed) for meat
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purpose in 80 m? area, ducks for eggs and meat
have been included in the system. All the farm and
animal wastes were properly recycled into system
so that nothing goes waste and output of one
enterprise worked as input for other enterprises.

The gross returns were Rs. 261874, 451350,
625280, 688095 and 699479 per hectareduring
2011-12,2012-13,2013-14,2014-15 and 2015-16,
respectively. The respective net returns were
120883, 198706, 314900, 352243 and 332509
ha'. The benefit : cost ratio computed were 1.84,
1.79,1.01,2.05 and 1.91during 2011-12, 2012-13,
2013-14, 2014-15 and 2015-16, respectively.
However, the average B:C ratio was 1.72, net return
Rs 263848 ha' and gross return Rs. 545216 ha'
for developed IFS model.

w Gross return Rsfha — w Net return Rs/ha

§25280 688095 699479

545216
451350
2243 2509
261874 14900 3848
20883 38706

Return (Rs. ha')

At

2011-12 012413 2013-14 2014-15 2015-16 Average

Gross and net returns during study period

The average man days required for production
of crops alone was 235 man days whereas, allied
enterprises enhanced employment to the tune of
455 man days.

B Total : 690 Man days/year (Average)

250 205
200
150 126
100
. i . L) 27 36
o | = .

Cropping Horiculture Livestock Goatary Fishery Duckery Others
systems [dairy)

It clearly indicates that combining cropping with
other enterprises increased labour requirement
and thus provide scope to employ more labour and
that too round the year.

6. LOWER GANGETIC PLAINS REGION
AICRP-IFS Center at Kalyani (WB)

To demonstrate the benefits of diversified
farming an IFS Model was established in 2012 in

order cater to the needs of six-member farm family
so as to sustain their livelihood under irrigated
ecosystem of New Alluvial zone of West Bengal.
In order to meet the requirements of the farm
families and livestock, the IFS Model has been
synthesized for 0.66 ha land holding to support a
family of small and marginal farmer having six
family members. The model encompasses
components like crop (0.42 ha), horticulture (0.11
ha), dairy, vermicomposting and biogas unit (0.03
ha) and fishery (0.09 ha). Low lying area measuring
0.2 ha of the total crop area of 0.42 ha has been
converted into five pairs of raised and sunken beds
alternately, each bed measuring 200 m?for paddy
cum fish cultivation in the sunken beds and for
cultivation of vegetables and arable field crops in
the raised beds. Slope in the junction of raised and
sunken beds has been utilized for fodder cultivation
(hybrid napier). Some vegetable creepers
(dolichos bean, bottle gourd etc.) are also grown
above the sunken beds on netted scaffolds.

During the study period of last four years , mean
production in terms of REY was recorded to the
tune of 14.46 t ha' year'. Livestock unit (7.54 t
ha' year') accounted for 52.14% of the total
production followed by crop unit (3.89 t ha'year™)
which shared 26.90% of the total production. The
highest net return of Rs.65,299/- was realised from
Livestock unit followed by crop unit (Rs. 20,081/-),
horticulture unit (Rs. 13,820/-) and fishery unit (Rs.
9,981/-). During the last four years, mean revenue
generated from all these components amounted
to Rs. 1,09,182/-. The Model recorded 42.6, 47.4
and 49% higher net return as compared to the
existing farming system of the New Alluvial Zone
during 2013-14, 2014-15 and 2014-15, respectively.

About 72% of the input cost of the model was
realized from different farm enterprises besides
providing almost all the commaodities required for
the farm family. The maximum net return was
realized in the month of June followed by March
and highest employment was generated in the
months of March and August (11%).

The model generated 75 kg N, 33 kg P,O, and
63 kg K,O year’ through recycling and
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vermicomposting. The biogas unit of 2 cubic meter The system may further be improved by
capacity generated biogas equivalent to 250 kg LPG incorporating other components (like goatery,
year. piggery, mushroom cultivation etc.) considering

their suitability.
On an average the Model generated
employment of 340 man days.
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Fish culture in sunken bed system

|

Livestock unit
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7. EASTERN PLATEAU AND HILLS

IGKV, Raipur (Chhatisgarh) and BAU, Kanke
Ranchi (Jharkhand), the two AICRP-IFS centers
representing Eastern Plateau and Hills Region are
given responsibilities to develop IFS models for
livelihood improvement of small and marginal
farmers of the region.

Raipur

Integrated farming system research model of
1.0 hectare has been started from the year 2010-
11 with cropping system, horticultural system,
fishery and poultry enterprises. From the year
2012-13, dairy component, vermicompost, biogas
units have also been taken under operation in
addition to the aforesaid components goatry unit
was also included. A gross income of Rs. 3,11,705
ha' was generated from the entire IFS Research
model area which is Rs 1,55,124/- more in terms
of gross return after four years from different
component/enterprises. The gross income has
been increased with years due to integration of
more enterprises or components like dairy
component, vermi-compost, biogas and goatry
units. Higher net income of Rs 1,77,097/- was
achieved during 2014-15 .

Table 7.1.1/14: Livelihood analysis of an IFS Model

Under crop production, among 5 cropping
systems tested, highest total productivity (1639 kg)
in terms of rice equivalent yield was recorded under
rice-sweet corn-greengram sequence. This
system also produced considerable net return of
Rs 18199/-, followed by Sorghum - berseem+
Mustard -maize (fodder) generated the total net
return of Rs 9343/- and appreciable total
productivity (916 kg).

Further, Brinjal-sweetcorn -green gram
cropping system produced highest total productivity
of 1731 kg and also generated highest total net
return of Rs 18872/- followed by Okra-Tomato-
Clusterbean system which produced 1498 kg and
obtained total net return of Rs 18748/-. Minimum
total productivity and net return was obtained in
Sweetcorn-Onion+Coriander-Green gram
cropping system due to sweetcorn crop was failed
because of heavy rainfall incidence during kharif
season.

Dairy unit produced 733 liters of milk and
generated and handsome amount of Rs. 26388/-.
Poultry unit also generated Rs. 35233/-. Goat
rearing also started in the IFS model in 2015-16.

The average of four years employment
generation increased to 314 man days ha'year

Farm Enterprises Value of all Value of Value of Marketable Family savings
the farm commodities commodities Surplus (If any)
commodities Consumed Recycled (A-B-C)= (D-Cost of
produced in family (C) (Rs.) D(Rs.) Production)(Rs.)
(A) (Rs.) (B) (Rs.)
Cropping Systems (Including vegetables) 181709 22620 13251 145838 85526
Dairy (Milch Animals) 40696 6552 10950 23194 -71555
Horticulture/Boundary plantation 9405 3079 140 6186 2771
Fishery 10340 3610 1023 5707 3074
Others (Poultry/piggery/duckery/goatary) 35233 2400 761 32072 6312
Mushroom 3600 960 500 2140 440
Azolla 722 0 0 722 410
Value addition (Vermicomposting/biogas) 30000 0 3000 27000 23000
Total of all the farm produces (GR) 311709 39221 29625.00 245193 49978
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by integrating various component as compare to
cropping alone (88 man days ha' year™).
Integration of other components with cropping
increases the labour requirement and thus
provides scope to employ family labour round the
year without much lean and peak demand for
labour.

Efficient utilization of costly input is the need of
the time. Integration of different system
components and recycling of by-products and farm
wastes has been practiced in farming system. Total
74139 kg farm waste and 14600 litre cow urine of
Rs. 69156 value was recycled from 1.0 ha IFS
model, IGKV, Raipur during 2014-15.

Livelihood analysis (Table ) show that even after
meeting all family requirements and deducting
variable cost farmers can save Rs. 49,978 year’
to meet other miscellaneous expenditures.

Ranchi

Based on the base line data of the region, an
integrated farming system model of 1 ha comprising
of components like cropping, milch cows, fishery,
apiary, mushroom production, nutritional garden and
vermicompost was undertaken at Agronomy
Research Farm of Birsa Agricultural University during

AICRP on IFS Annual Report 2014-15

2011-12 to 2015-16, to study the productivity,
profitability, employment generation and resource
recycling of integrated farming system.

Integrated farming system provided an
opportunity to increase the economic yield per unit
time by intensification of cropping and integration
of allied enterprises. Among the components, the
highest net return was obtained from crop (Rs.
64573) followed by livestock (Rs. 51531), fishery
(Rs. 7085) and other agricultural enterprises i.e.
apiary, mushroom and vermicompost (Rs. 7897). On
an average of last five years, production (REY), gross
returns and net returns were reported 13.45 t ha
year', Rs. 2,04694 and Rs. 1,08,894 ha'year",
respectively.

With overall adoption of integrated farming
system lower down the production cost due to
better recycling of resources produced within the
farm (27.38 to 39.3%) which enhanced the net
return (Rs. 108894 ha' year') and employment
generation (379 mandays/ha/year) of integrated
farming system.Thus, to improve the productivity,
economic returns and employment generation for
family labour, integrated farming system could be
adopted instead of cultivating the crops alone by
the farmers of Jharkhand state.

20

REY (t ha™)
= =
o wul

w
1

0 4
2011-12 2012-13 2013-14 2014-15 2015-16
B Crop unit M Livestock © Fishery W Mushroom and Apiary

Percent (%) share of purchased and recycled farm inputs in
total input cost in the model

100%
80%
60%
40%

20%

% share of total input cost

0%

2011-12 2012-13 2013-14 2014-15 2015-16
® Inputs purchased from market ® Inputs recycled within farm

m Annual labour expenditure
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Dairy Unitin IFS

Tephrosia spp. on dyke

8. CENTRAL PLATEAU AND HILLS

AICRP-IFS Centre Jabalpur (MP), represents
ACR Central Plateau and hill Region of the country.
The predominant farming system of the Jabalpur
is crop + dairy which rank 1st with the contribution
of 80% area coverage. The 2™ ranking crop + dairy
+ horticulture (vegetables) contributes about 15%
coverage area and other farming system is crop
+ dairy + fishery contributes 5% coverage area.
The average family size of the region is 5 members
(3 male + 2 female) with the holding size of 0.70
ha for marginal and 1.20 ha for the small farmers.
IFS model of 1.0 ha was initiated at Jabalpur during
kharif season of 2012. In the IFS model cropping
component covers 0.64 ha, dairy component
covers 0.007 ha with 3 cow + 1 calf, fisheries
component 0.06 ha (1800 m?), poultry component
300 birds, vermicompost 0.0039 ha and mandatory

Mushroom Unit

other enterprises like kitchen garden, boundary
plantation etc.

The demand and production of different farm
commodities required for the 5 members family
for their livelihood is cereals 1050 kg, pulses 50
kg, oilseeds 108 kg, milk 720 liter, vegetables 360
kg, green fodder for 3 cow + 1 calf 22500 kg and
dry fodder 4583 kg per annum. The actual annual
average production of different farm commodities
for whole family and animals were cereals 2665
kg, pulses 85 kg, oilseeds 67 kg, maize cobs 2017
no., milk 4193 liter, vegetables 842 kg, live fencing
with Karonda 70 kg, green fodder for 3 cow + 1
calf 10129 kg and dry fodder 3932 kg, fisheries +
poultry 192 kg and others (vermicompost) 3156
kg per annum. The average total farm productivity
in terms of Rice Equivalent Yield (REY) is 24.32 t
ha'year', out of which the cropping component
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yields 6.48 t ha' year, horticultural crops 2.94 t
ha'year”, livestock unit (dairy) 12.94 t ha'year,
fisheries 0.26 t ha'year?, poultry 2.51 t ha' year
and others, which includes mushroom,
vermicompost, border planting and kitchen
gardening 1.61 tha'year'. The total average gross
and net monitory returns of the IFS model fetched
Rs 276889 and 108312 ha year’, respectively.
Component wise average total returns during study
period (Year 2012-13 to 2015-16) is predicted in

fig.

(Average Gross returns Rs./ha)

® Total Farm Production
M Crops unit
Horticulture/Plantation crops
M Livestock unit
1 Fishery unit
m Poultry/ Duckery/ Goatary/Apiary
™ Others

The crop+ dairy enterprises produces a
number of by product which were recycled and is
used as intermittent for both the components which
save the money of rupees 35932 annum™. The
average total input cost and percentage share of
input purchased and recycled within the system
were Rs 170268 and with the value of input
purchased from the market Rs 54006 and value
of input generated and recycled within the farm
were Rs 21945 annum™. Further, the success of
any IFS model is depends upon the employment
generation for the farmers and their year round
work for checking the migration of farmers from
rural to urban areas. The different components
generated the employment 516 man day of worth
Rs 96649 (Rs 198 day™) out of this the cropping
component 131, dairy 184.5, horticulture 114.5,
fisheries and others includes vermicompost,
mushroom, boundary plantation and poultry was
100 man days. The all farm commaodities produced
a farm of worth Rs 241066 ha'year, out of which
Rs 26645 were recycled within the system and
rest of the amount of Rs 214421 were marketable
surplus.
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9. WESTERN PLATEAU AND HILLS

AICRP-IFS programme running in three
representative districts of Western Plateau and Hill
Region include i) AICRP-IFS Centre- Parbhani, ii)
AICRP-IFS Centre — Akola and iii) AICRP-IFS center
at Rahuri. Region specific on station IFS models
are being developed at all the three respective
centers. Composition of IFS models and production
& economic trends under scientific management
and prevailing farming practices are summarized
below;

Akola

To increase the productivity, profitability and
bring sustainability under small and marginal
farmers of Vidarbha Region of Maharashtra state,
an IFS model was established at main center of
Dr. PDKYV, Akola during 2012-13 on an one hectare
irrigated land to meet out the needs of an average
family of 5-6 members. This model includes crops
and cropping systems (0.70 ha), horticulture (0.25
ha), goatary, poultry, kitchen gardening, boundary
plantation and composting (0.05 ha) etc.

Last 4 years results confirmed that the adoption
of IFS by inclusion of crop based enterprises,
horticulture, goatary, poultry and related subsidiary
unit have recorded overall average production of
35.14 g ha™ and net profit of Rs. 61,066 ha'year.
The highest profit received from goatary (Rs.
18689/-) followed by crop (Rs. 12913), poultry (Rs.
9208), compost and recycling (Rs.22921),
horticulture (Rs.986) and kitchen gardening
(Rs.3651). Similarly, component wise overall
average productivity in term of Soybean Equivalent
Yield (SEY) was (52.20 g ha™ of SEY) out of which
goatary alone had contributing highest profit (25.60
q ha') followed by crop (15.80 g ha™'), poultry (5.70
g ha™), kitchen gardening (3.30 g ha'), horticulture
(1.80 g ha') and compost and recycling.

Farm compost and recycling of farm wastes
and crop residues etc. contributed worth Rs.
22921. In term of plant nutrient 206 kg of NPK
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Table 7.1.1/15: Profit through value addition of pigeon pea (2014)

year' added to the soil (74 kg N + 21 kg P,O, +
111 kg K,0) saving an amount of Rs. 4495/- and
improves the soil health. Total annual man-days
generated was 469 days.

Value addition of pigeon pea dal also
contributed to 27.33 % in income. The system
average gross returns from 1.0 hectare irrigated
model was Rs. 188333 with net profit realization
of Rs. 61066 ha' year.

Parbhani

An Integrated Farming System model was
established at VNMKYV, Parbhani during the year
2010-11 with a land area of 1.0 ha. The land was
allocated under different components of Integrated
farming system viz. Field crops, Horticultural
crops, Livestock, Poultry and Apiary with the
objective to meet up different family requirement
(of five members family. IFS model comprising of
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Items Without value addition With value addition (VA) Processing Income Net income
charges (Rs) through
(Rs) V.A (Rs)
Prodn. Rate Amount Processed Rate Totalincome
(@ (Rsq7) (Rs) Dal (q) (Rsq) (Rs)
Pigeonpea 1.00 4300 4300 0.65 7500 4875 500 — —
whole grain (Full)
— — — — 0.30 3500 1050 — — —
(Broken)
— — — — 0.05 1000 50 — — —
(seed coat)
Total 1.00 4300 4300 1.00 — 5975 500 5475 1175
Average production (Kg/Year) Compost & % G M R
Cereals, 340 Recycling
Others  12% Cropping
Fuel, 469 Pulses, 317 [KG(‘BP} system
0,
= \ ./_29%
by Poultry .
fodder, 1083 10%
) Horticulture
Fruits, 73 Goatary 39
Vegetables, 3 44%
Green l_Eggs 05
fodder, 195 (ngs.), 226

cropping systems - Soybean-Wheat (0.1 ha),
Soybean-Rabi Sorghum (0.1 ha), Soybean-Onion
(0.1 ha), Green gram-Brinjal (0.16 ha); Fodder
crops viz. Hybrid Napier (0.075 ha) and Lucerne
(0.075 ha) were grown, horticulture [Kagzi lime
(0.20 ha) intercrop —Kharif Soybean and Rabi
Cabbage, spices- Turmeric (0.1 ha), Boundary
plantation such as Anjan and Drumstick on 0.04
ha + dairy including animal shed (1 Cow-Holdev
and 1 Buffallo- Murrah), vermicompost (0.05 ha)
developed for the Marginal and Small farmers of
Central Maharashtra Plateau Zone (MH-7) .

The average Soybean equivalent yield recorded
from 2010-11 to 2015-16 was 6.69 tonnes ha™ with
average Gross return of Rs. 235025/- and Net
return of Rs. 101373/- . The Gross return of Rs.
251266/-, Rs. 220168/-, Rs. 214740/-, Rs. 274499/
- and Rs. 214451/- during 2011-12,2012-13, 2013-
14, 2014-15 and 2015-16 respectively. The Net
return of Rs. 116311/-, Rs. 95744/-, Rs. 100718/-,
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Rs. 106536/- and Rs. 87554/- during 2011-12,
2012-13, 2013-14, 2014-15 and 2015-16
respectively (Fig. 5). The Benefit cost ratio
recorded from 2010-11 to 2015-16 was 1.72. The
average gross and net return recorded from
cropping system of Rs. 68982/-, (Rs. 39796/-),
horticulture Rs. 38171/- (Rs. 17223/-), Livestock
Rs. 56474/- (Rs. 29025/-), Poultry, Apiary of Rs.
43319/- (Rs. 10574/-) and Vermicompost of Rs.
16956/- (Rs. 9735/-), respectively.

The total value of recycled farm product within
the IFS model of Rs. 15586/-. The total average
416 man days generated from IFS model during
2010-11 to 2015-16. The average saving from the
recycled farm product of Rs. 36527/- (29.0%).

Round the year farm production, Net income
and employment generation inIFS Model

I Production (kg 5Ey/ha) ‘

> Net income (Rs/ha)
poultry + aplary « boundry
plantaticon (IFS model]

ha} includi
Production 2883 SEV/hajyear
‘ an Employment generation
@ {mandays/ha)

This system helps in sustaining farm income
by reducing the cost of production; as agricultural
waste (bio-waste) are efficiently recycled in the
system so it helps in reducing environmental
pollution, maintain soil fertility and agricultural
sustainability. The net amount i.e. Rs. 101373/-
remains in the hand of Farm family as savings
which may be used to meet up other requirement
and also as future savings. Hence, the IFS model
developed by AICRP on IFS may be recommended
for the small and marginal farmers of the region
under irrigated situation.

Rahuri

The integrated farming systems (IFS) unit at
MPKYV, Rahuri was started during 2010-11. The
model is developed for small farming household
with 1.00 ha area under irrigated ecosystem. The
present system consists of cropping system,
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horticultural plantation, dairy, poultry, vermi-
compost unit and boundary plantation.

The gross returns were Rs. 3,03,762/-,
3,28,188/-, 3,42,291/-, 4,01,380/- and 4,05,611/-
during 2011-12, 2012-13, 2013-14, 2014-15 and
2015-16, respectively. The respective net returns
were Rs. 1,67,117/-, 1,71,379/-, 1,82,760/-,
2,29,143/- and 2,42,411/-. However, the net return
increased to Rs. 2, 42,411/- with benefit cost ratio
2.48 during 2015-16. Among different components
of IFS, poultry and horticultural components were
the most remunerative. The productivity of dairy
component was the most inconsistent. The relative
contribution of gross return from dairy component
to gross return from the whole system was quite
high however, relative contribution of net return from
this component in the whole system was low. This
indicates that the cost involved in dairy is
comparatively high.

The IFS system generated total employment
of 311, 309, 391,309 and 511 man days during
2011-12,2012-13,2013-14,2014-15 and 2015-16,
respectively.

Year - wise Profit (Rs. hir') realized from the 1FS Model, Rahuri.

201112 201213 201314 201415 2015-16
= Total Gross returns (Rs.}

Recycling of farm products and by-products
and creation of labour days are the two major
objectives of the IFS. Inputs purchased from
outside, inputs recycled within the system and cost
on labour contributed 50, 25 and 25% to the total
cost of production of the system during the year
2014-15. The respective contributions were 34, 33
and 33 % in 2015-16. Hence, it reveals that though
the cost on inputs purchased from outside has
decreased in 2015-16, however the cost on
recycled inputs and labour has increased
subsequently. Further, The month-wise production,
returns, employment generation (2015-16) is
presented below ;
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Production (kg
/SEY/ha)

- Net income
(Rs/ha)

‘nq Total Prod. (REY):16.26 t
.~ Grossreturn: 405611 Net
return: 242411

Employment
generation
(mandays/ha)

10. SOUTHERN PLATEAU AND HILLS

Four AICRP-IFS centers namely, ANGRAU,
Rajendra Nagar, Hyderabad (A.P.), TNAU,
Coimbatore (Tamilnadu), ARS, Kathalgarh
(Karnataka) and ARS, Sirriguppa (Karnataka) are
located in different NARP zones of Southern
Plateau and Hill Agro Climatic Zone of the country.
All the centers have developed region specific IFS
models at their respective centers since 2010-11.
The composition and significant achievements of
last 4-5 years of respective centers are given below

Coimbatore

IFS study on development of integrated farming
system model for small farmers of irrigated dryland
in western zone of Tamil Nadu was initiated in
research farm of TNAU, Coimbatore during June
2010, with an objective to develop and validate
Integrated Farming System model for enhanced
system productivity, profitability and sustainability
in irrigated dryland, to assess relative efficiencies
of the IFS model in terms of economics, resource
use and energy and to optimize individual
components of IFS in regional perspective. The
predominant farming systems followed is crop +
dairy in 70 % area and crop + dairy + goat in 30 %
area. The average size of a farm family is five
members (3 male and 2 females).

The model was designed for 1.2 ha land
holding, to support a family of five to six members.
The IFS model comprised of crop unit, horticulture
(aonla, sapota, guava and pomegranate), dairy unit
(2+1), goat unit (10+1), biogas unit (2 m?),
vermicompost unit, border plants (annual moringa,

curry leaf and agathi) and area under supporting
activities.

The average total farm production per year in
terms of Maize equivalent yield from main product
was 38.2 t ha' and from by product was 7.7 t ha
summing to a total of 46 t. From an average of five
years study (2011-2016), it can be concluded that
cropping component recorded the net return of #
94,586. Dairy and goat unit registered net returns
of 91,588 and 66,389 respectively. The net returns
from other enterprises like vermicompost unit,
biogas unit, Compost yard, Border plants and
kitchen garden was 39,955. Considering
horticulture, since the income from the tree
component will be realized from 4™ year onwards
the net returns were not appreciable. By adopting
the IFS approach developed at the center, a net
return of 2,92,702 year' could be realized from
1.20 ha farm unit.

" Crop
B Horticulture
W Dairy
m Goat

B Others

Component wise profit (%)

Saving of production cost, with recycled farm
products was 27.6 % (Rs. 1,12,573) and farm
labour engaged was 35.9 % (Rs. 1,46,531). The
nutrient addition through vermicompost and FYM
was 191 kg N, 86 kg P and 112 kg K per year. The
IFS approach generated an employment of 778
man days round the year with a benefit cost ratio
of 1.96.

Kathalgere

The IFS study has been conducted on irrigated
based integrated farming system for marginal and
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small farm holders with an area of 1.0 ha at
Agricultural and Horticultural Research Station,
Kathalagere, Davangere district of Karnataka state
under Bhadra command area during 2011-12 to
2015-16. The allocation of land resource for
accommodating different enterprises was done as
per the family needs (calculated for a family of 5
members) and size/numbers of individual
components of the system. Out of one hectare
area, 0.50 hectare was allotted for crop component
(Cereals, pulses and millets), 0.35 hectare was
taken up with Horticulture crops (Arecanut,
Coconut, Banana, Drumstick and Vegetables).
Diary and Sheep components were also
introduced as additional components with buffalo
(one) + HF cow (two) and sheep (10+1). Green
fodder block was fixed in an area of 0.03 hectare.
Additional components like compost (2 units),
vermicompost (3 units) and Azolla (2 units) were
included subsequently in the system. Cow dung,
urine, sheep excreta, farm wastes and crop
residues were properly recycled by composting
(FYM and vermicompost) and incorporated in to
the soil. Similarly, Azolla was released in to paddy
field as source of nitrogen fixer and also used as
animal feed in limited quantity (1:10 ratio of azolla
and feed).

12% ® Paddy
0
5% 3% 8 m Vegetables
0. m Arecanut
5% m Coconut
- m Drumstick
10% = Banana

» Fodder
Infrastructures

5%

Component wise area allocation (%)
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The data after 5™ year of study indicated that
adoption of integrated farming system by inclusion
of crop based enterprises, Horticulture, Dairy,
Sheep and other subsidiary units have recorded
overall average net returns of Rs. 186571 and
highest was contributed by crop component alone
(Rs.80795) followed by dairy (Rs. 47378),
horticulture (Rs. 38526) and sheep (Rs. 17876).
Similarly, component wise overall average farm
production is (43.52 Rice equivalent yield t ha™).
Out of this crop component alone is contributing
highest production (16.04 REY t ha), followed by
Horticulture (11.80 REY t ha'), vermi compost
(1.88 REY tha™) and Dairy (1.75 REY t ha'). Apart
from growing crop component alone other
subsidiary enterprises are significantly contributing
in improvement of net profit of farmer.

The total quantity of produce recycled was
(26,316 kg I'' nos™) worth of Rs.43, 846 (three
years average) was obtained. Effective recycling
of farm waste in terms of vermicompost/compost
can save Rs.12634 by addition of 1256 kg of
nutrients in-terms of N, P & K.

Integrated farming system has created more
number of working hours in the system due to
involvement of more enterprises than cropping
system alone. 1.0 ha model has generated 515
mandays, 760 mandays, 1070 mandays and 932
mandays per hectare per year during 2012-13,
2013-14, 2014-15 and 2015-16 respectively

Rajendernagar
Integrated Farming Systems research was

initiated at Rajendranagar, PJTSAU in 1.0 ha land
under irrigated dry situation during 2010-11. The

Table 7.1.1/16: Total amount of nutrient added through recycling and its market value during 2015-16

Recyclable Quantity Nutrient content (%) and total recyclable nutrients (kg) Quantity of Value in
Farm waste (kg) N (kg) P (kg) K (kg) fertilizers (kg) rupees (Rs.)
Vermicompost 3217 32.17 11.91 17.05 540.5 (Urea) 3784
Cow dung 7754 85.29 33.34 36.44 489.2 (SSP) 4256
Sheep litter 4462 131.63 33.02 81.65 229.7 (MOP) 4594
Total 15433 249.09 78.27 135.14 - 12634
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land was earmarked for developing 1 hectare Model
for marginal / small farmers by integrating crops
with horticulture and animal components. The crop
component includes arable cropping systems viz.,
rice-maize, rice-sunflower, maize-castor, maize +
pigeonpea-cowpea and pigeonpea + greengram-
groundnut. The horticulture component includes a
fruit crop guava and seasonal vegetable intercrops
like tomato, green chillies, bhendi during rainy
season and carrot, beetroot, cluster bean in rabi
season. Horticulture, fodder block and boundary
plantation was established and initiated during
2010. The Livestock component with 2 dairy
buffaloes (Murrah Breed), 6 goats (Osmanabadi)
and a unit of 20 backyard poultry birds (Vanaraja)
was started during kharif season 2011 and the full
pledged Integrated Farming Systems research is
being conducted since then. Complementary units
like Vermicomposting and composting were
included for residue recycling in the system. During
2015-16, new cropping systems were included in
the unit viz., Bt cotton+Greengram —Fodder
Sorghum, Pigeonpea + Sweet corn — Bajra, Maize-
Groundnut and Sunhemp in the Maize+Pigeonpea
— Cowpea system.

Farming Sys-tems.

inlhaarea

far Irrigated-dry situations

An overview of Crop + horticulture + livestock
farming system in 1 ha area for ID situations of
Telangana

During fifth year (2015-16) of the study, total
productivity of 37.21 t REY ha' and the net returns
of Rs.1, 59, 020/- with a benefit cost ratio of 1.43
were recorded from 1 ha of IFS with a variable

cost of production of Rs.3,65,633/-. Out of the total
net income, crops including fodder contributed to
an extent of 61.00% returns, followed by livestock
unit with 28.34% share and 7.71% from
complementary units like FYM & Vermicomposting.
Least contribution was observed from horticulture
unit with 2.95% share in net returns. On an average,
productivity of 29.39 t REY ha was recorded in
IFS unit with an annual operational cost of Rs.
3,04,759/- and net returns of Rs. 1,00,947 ha
yr'. On an average 2591 kg of cereals 160 kg
pulses, 405 kg oil seeds, 2436 litres of milk 1140
kg of vegetables were produced in the system as
against annual demand of 730 kg of cereals, 125
kg pulses, 120 oil seeds, 400 litres of milk 300 kg
of vegetables for five member farm family.
Component wise share of inputs and labour in total
cost of cultivation indicated that 27.00% of total
COC was on inputs purchased from outside and
23.80% of COC could be met through input
recycling, 31.10% of expenses on labour could be
met through family labour and only 18.1% of total
COC was on hiring of labour (Table 12). The
average contribution of different farm enterprises
to net income were highest with cropping unit
(82.86%) followed by livestock unit comprising of
buffaloes, goats and poultry (12.49%) and
complementary enterprises contributed to a tune
of 3.82%. The lowest share in net returns (0.84%)
was recorded by the guava orchard with under
storey vegetables horticulture unit as the orchard
has not yet attained the full bearing stage.

Livelihood analysis of the year 2015-16
indicated that the current Crop + Livestock +
Horticulture integrated farming system results in
a total family saving of Rs. 2,17,707/-. The system
resulted in production of Rs. 3,67,716/- worth of
marketable surplus after meeting the requirement
of family (worth of Rs. 55,525/- with an assumed
family size of 2+3) (Table 18). Out of all the farm
enterprises, goatery unit recorded maximum
marketable surplus of Rs.1,54,832/- followed by
dairy unit with Rs.1,47,230/- and value addition with
FYM and vermicomposting with Rs.13,795/-.

From all the farm enterprises in the system,
material worth of Rs. 1,01,407/- was recycled.

All India Coordinated Research Project on Integrated Farming Systems 47



Maximum amount of recycled material worth of Rs.
85,187/- was recorded from cropping unit followed
by Livestock & complementary units (FYM &
Vermicomposting) accounting Rs.16,219/-. Family
savings worth of Rs. 1,08,207/- was recorded from
goatery unit and value addition.

An amount of Rs. 1,09,500/- (547.5 man days
@ Rs. 200/day) can be saved by providing
employment to the family members.

Siruguppa

An Integrated Farming System model of 1 ha
was established at Agricultural Research Station,
Siruguppa, Karnataka, under AICRP on Integrated
Farming System for livelihood security of small
farmers in Tungabhadra Project area during the
year 2010-11. The soil was low in available nitrogen
(280 kg ha"), medium in organic carbon content
(0.67 %) and available P (10.8) and rich in K (364
kg ha') status. The land was allocated under
different components mainly on agriculture
components including crop (Cereals and pulses
components in 0.74 ha), horticultural in 0.18 ha
(Sapota, curryleaf, papaya, vegetables and
floriculture) and fodder component in area of 0.02
ha. The remaining land of 0.06 ha was allotted for
agriculture allied activities such as live stock unit
including 2 cows, one buffalo and goatary (14 nos.),
Fish pond, Vermicomposting unit (4), compost unit
(1) and Azolla unit (1). The boundary plantation with
teak and glyricidia was established to protect the
unit and to generate the biomass for further
utilization. The internal bunds were also planted
with pigeon pea, fig and banana to meet out
nutritional security of a small family (of six
member’s family).

4% Area under different components in IFS
model (%)

2%%% %
. w

14% ’

m Cropping
systems

m Horticulture

74%
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Results revels that higher system equivalent
yield (SEY) in terms of rice equivalent yield of 29.05
t ha' was recorded during 2014-15 as compared
to initial year of 2011-12 (10.75 kg ha') and it was
increase with the years except during 2015-16.
Among the different components, livestock unit
contributed more towards SEY than the others.
The higher grass returns of Rs. 375484 and net
returns of Rs. 208779 was noticed during 2015-
16 and were relatively increases with year’s.
However, IFS model recorded the average of five
years gross and net return of Rs. 117734 and Rs.
70376 from crop component, Rs. 36241 and Rs.
19320 from horticulture, Rs 102810 and 43950
from dairy and Rs. 18,984 and Rs. 9800 from
goatary unit, respectively.

The IFS model generate employment
throughout the year, however, the higher average
employment generated (man days/year) was
recorded in dairy component (225) followed by crop
component (155) and lowest being in horticulture
system (67).

The system also generated farm waste (12 ),
crop residue (4.18 t) and animal (5t) and goat
manures (2t) were used to generate the
vermicompost of 5.78 ton and compost of 15 tons.
The existing IFS models not only profitable but also
achieve the sustainable yields and on the other
hand conserve the natural resource by recycling
the farm waste and generate the employment
throughout the year and finally assures the
nutritional security of small farmers.

The farm production data given in table below
reveal that diversified system is sufficient enough
to meet all family demands of food, fodder and fuel

Total farm production (Rice Equivalent Yield
t/ha)

18.29 10.75 2011-12

24.2 201213
o 2013 14

m 2014 -15
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Table 7.1.1/17: Demand and production of essential farm commodities (kg/litre)to meet household food, feed and other

daily meal requirements

Year Demand and Production of Different Farm Commodities (Kg Litre' No." etc.)

Cereals Pulses Oilseeds Milk

Fruits Vegetables GF D.F.

Azolla FuelWood VC

1808 233 152 1307 233

2011-12 4368 273 73 2000 0

2012-13 5519 248 81.4 1213 100
2013-14 4775 428 70 1170 62
2014-15 5736 109.5 0 1515 245
2015-16 4399 391 0 1117 122

289.9 44.88 1403 105.8

Average 4959

Annual Demand of essential food and fodder commodities for a farm family with 5/6/7 family members

(On an average)

Actual annual production of different farm commodities at farm

1050 30375 6188 0 1500 0

828.5 525 5510 0 0 0
1965 5400 7838 90 571 0
2575 6013 6250 0 0 5110
2505 5000 7456 0 0 4670
827 10175 9353 0 0 5710

1740.1 5422.6 7281.4 18 114.2 3098

etc. and help in improving nutritional status of
human daily meal and fodder of animals.

11. EAST COAST PLAIN & HILLS
AICRP-IFS Center at Bhubaneswar (Odisha)

AICRP-IFS center at Bhubneshwar (Odisha)
representing East Coast Plain & Hill region is in
process of developing an IFS Model for small land
holders of the region since 2010-11. However,
integrated farming systems at OUAT,
Bhubaneswar could start during April, 2012 with
existing infrastructures like office building, coconut
plantation, dairy and poultry buildings, pond and
some silvicultural plants. The IFS model is
developed for small farming household with 1.25
ha area under irrigated ecosystem. The present
system consists of cropping system, horticultural
system, dairy, poultry, fishery, boundary plantation,
kitchen garden and apiary. The gross and net
returns were Rs. 2,34, 827, Rs. 1,81, 774, Rs.
2,96, 199, Rs. 3,95, 161 and Rs.68,788,
Rs.48,256,Rs.1,14,686, Rs.1,57,802 during 2012-
13, 2013-14, 2014-15 and 2015-16, respectively.

Relative contributions of different components
to the whole system with respect to gross return,
net return and cost of production is presented in

Fig. 1. The poultry and horticultural components
were the most remunerative. The productivity of
dairy component was the most inconsistent. The
relative contribution of gross return from dairy
component to gross return from the whole system
was quite high; however, relative contribution of
net return from this component to the net return
from the whole system was low. This indicates
that the cost involved in dairy is comparatively high.

Relative contributions of different components

Cost of Production

Gross Return

Net Return

® Horticulture

® Cropping systems Dairy animals

= Others

® Poultry u Fisheries
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Recycling of farm products and by-products,
and creation of labour days are the two major
objectives of the IFS. For the unit of 1.25 ha area
at Bhubaneswar during 2015-16, inputs purchased
from outside, inputs recycled within the system
and cost on labour contributed 49, 19 and 32% to
the total cost of production of the system during
the year 2014-15. The respective contributions
were 48, 11 and 41% in 2015-16. Employment
generation during the period was 452, 390, 459
and 493 man days, respectively.

12. WESTERN COAST PLAINS & HILLS

In this particular Agro Climatic Region three
AICRP-IFS centers one each in the states of Goa
(ICAR Research Complex, Goa), Maharashtra
(Karjat) and Kerala (Karmana) are in process of
developing of Region Specific IFS Models for
respective states . The composition of IFS models
and performances of production and productivity
in respective regions are summarized below;

Goa

Goa is a small State in the West coast of India.
The average holding size of farmers is below 0.5
ha. These small land holdings are further
characterized by undulating terrain with diverse soil
conditions. The marginal uplands with shallow
soils are dominated by cashew crop. However, the
local food habits of rice-fish curry, use of coconut
in most of the culinary preparations and cashew
for beverage and food needs to be met
continuously by the agricultural sector. Further, the
local milk production is only one third of the present

Table 7.1.1/18: Different components of lowland IFS model

AICRP on IFS Annual Report 2014-15

demand to meet the daily minimum basic
requirement (0.25 litres head™").

a) Integrated farming system models for
typical lowland (rice based) situations

Integrated farming system models involving
rice, pulses, oilseeds etc. in different possible crop
combinations integrated with livestock and fish
species for a family size of 6 members in an area
of 0.5 ha under lateritic soil condition was initiated
in 2012-13. The components and area allocation
is as follows,

Results of last four years study revealed that
average gross and net returns were Rs. 2,73,020
and Rs.1,67,920 respectively, and constantly
increased in successive years of the study which
shows the stability of the IFS approach. Higher net
return was recorded in the rice-sweet corn system
followed by rice - brinjal system during all the year
of study. This indicates better economic efficiency
of the rice-sweet corn-dairy system and rice —
brinjal - dairy system. Benefit-cost ratio directly
compares benefits and costs. This criterion
indicates the rate of return per rupee invested in a
farm enterprise. The higher benefit cost ratio was
recorded with the rice-sweet corn-dairy system
followed by rice-brinjal-dairy system due to higher
market demand and higher market price.

In addition to above, diversified nature of IFS
approach could made available almost all the food/
fodder/fuel need alongwith improved nutritional
feed components.

Cropping System Area (ha) Kharif Rabi

Cropping system 1 0.1 Rice (Jyoti) Sweet Corn (S-75)

Cropping system 2 0.1 Rice Brinjal (Agassim selection)
Cropping system 3 0.1 Rice Ground nut (TAG 24)

Cropping system 4 0.1 Rice Cowpea ((DU-3)

Livestock Cow cross breed [Jersey x Sindhi] (1 cow + 1 Heifer and 1 calf), Poultry (3 birds- Gramapriya)
Supplementary Vermicompost and mushroom (0.02 ha), Kitchen garden (80m?)
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Table 7.1.1/19: Economics of IFS lowland (rice based) system

Years Gross Returns (Rs.) Net Return (Rs.) B:C
(Value of all the farm commodities (Gross returns — Economics point of view
produced at farm) cost of production) Gross returns dividedby cost of production
2010-11 212500 107400 2.02
2011-12 234600 129500 2.23
2012-13 278800 173700 2.65
2013-14 292400 187300 2.78
2014-15 346800 241700 3.30
Average 273020 167920 2.60

b) Plantation crop (Upland) based integrated
farming system model

A upland model of area 0.8 ha comprising of
enterprises such as Plantation crops: Cashew
(variety Bhaskara) + Pineapple (Variety Giant Kew),
Coconut (benaulim)+ Pineapple (Giant Kew) + Noni
+ Tapioca, Areca nut (Mangala) + Banana (G-9),
piggery, poultry, vermicompost unit, compost unit
was evaluated for upland situations of Goa. After
fifth of year of start of the IFS model, the gross
return of the system was around Rs. 1,60,550
Lakhs and the net profit was Rs. 89,510. The
highest contribution to net profit was from the
piggery unit (38%) followed by cashew-pineapple
system (20%) as both the crops started
yielding. As the orchard is young the gross return
and net return was found less, over the year the
contribution from individual system will increase
significantly. The benefit cost ratio of the system
was 1.25.

Karjat

The prevailing farming system in Konkan region
consists Field crops + Horticulture + Livestock +
Composting, comprising an area of 73 % whereas,
second ranking farming system adopted by
farmers is Field crops + Dairy/Draught animals

on an area of 18 %. The land holding of small and
marginal farmers is 1.44 and 0.36 ha, respectively.
The Integrated Farming System Model of 1.00 ha
area has been developed under AICRP on IFS at
RARS, Karjat for family having 3 males and 3
females (6 persons). The IFS model comprised
different enterprises viz., crops and cropping
systems on an area of 0.50 ha, horticulture
component (fruit crops + nursery) 0.40 ha,
livestock components namely, dairy, goatary and
poultry on area of 35.75 m? each (107.25 m2),
vermicompost unit on 18.00 m2 and rest of the land
(874.75 m?) used for operational and other
purposes.This region is dominated by rice based
cropping systems due to high rainfall. Therefore,
the total production of the model is converted in
terms of rice grain equivalent yield (REY).

The average of three years data showed total
production of 38.38 t REY obtained from 1.00 ha
area. Interms of economic returns, the gross and
net returns were Rs. 5,28,161.28/- and Rs.
1,28,479.50/-, respectively with B: C ratio 1.31.
Under crops and cropping systems, Rice — Brinjal,
Rice — Watermelon, Finger millet — Cowpea,
Cucumber — Sweet corn, Groundnut - Field bean
and Fodder crop, Napier Bajra (perennial) systems
were grown on 0.50 ha area. This component
produced 10.99 t REY (28.63 %) with gross and

Cost of Cashew- Coconut- Pineapple- Areca nut- Piggery Poultry Total
production pineapple noni Banana

Gross income 36000 28450 26500 57500 12100 160550
Net income 18110 14770 17300 34050 5280 89510
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net returns for Rs. 1,50,951 (28.58 %) and 50,362
(40.79 %), respectively. The horticulture
component included fruit crops namely, mango,
anola, sapota and coconut grown on area of 0.35
ha apart from nursery (0.05 ha). In nursery, mango
and sapota grafts were prepared and sold. The
contribution of horticulture component in terms of
REY was 6.14 tonnes (16.00 % of total production).
This component contributed Rs. 85,002/- (16.09
%) and Rs. 13,602 (11.02 %) gross and net
monetary returns, respectively. Livestock
component comprised dairy, poultry and goatary.
Initially in the year 2012-13, two cross bred jursey
and 1 local cow were purchased. Dairy component
contributed 8.19 tonnes REY which was 21.34 %
of the total REY. Dairy component gave average
gross and net returns of Rs. 1,12,373/- and Rs.
26,569/-, respectively. The per cent share of gross
and net returns to total was 21.28 and 21.52,
respectively. At the initiation of model, goat unit of
6 females and 1 male was purchased. Every year
the sellable male and female goats were sold.
Average of 3 years showed that the goat unit
contributed 4.67 tonnes REY and its per cent share
was 12.17. This component realized Rs. 64,277
(12.17 %) gross and Rs. 13,041 (10.56 %) net
returns.The average production of 5.01 tonnes REY
was obtained from poultry component which was
13.05 per cent in total IFS model production. This
realized Rs. 69,240/- and Rs. 16,846/- gross and
net returns, respectively. In terms of percentage it
was of 13.11 % and 13.64 % of total gross and net
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returns, respectively.The edible by-produce of
crops and cropping systems and main produce of
forage crop were fed as a green and dry fodder to
dairy animals. Total cost of production of the IFS
model during 2015-16 was Rs. 4,76,605/- ha™,
which included outside purchase for Rs. 1,70,925/
- ha (35.86%), value of recycled material within
the system of Rs. 1,01,469/- ha'( 21.29%) and
for farm labours costing Rs. 2,04,210/- ha™'
(42.85%). Economic indices showed the gross
and net profit of Rs. 6,21,502/- and Rs. 1,44,896/
- ha”', respectively with B: C ratio 1.30 during 2015-
16.

Crop residues, livestock manures/ droppings
and shed wastes were used for preparation of
vermicompost. The vermicompost unit produced
3.38 t REY (8.81 %) giving Rs. 46,316/- (8.77 %)
and Rs. 3,057 (2.48 %) average gross and net
returns, respectively. The component wise
production of recycled material and their
intermittent use with their market values were also
estimated. Total quantity of 41,741 kg lit" No.™ of
farm produce and by produce for worth of Rs.
1,01,469/- (21.29 %) to be purchased from the
market were utilized and recycled within different
components of the model during 2015-16.

The average employment generation through
present IFS model was found to be 964 man days
and its value was Rs. 1,68,504/- which contributed
41.64 % in the total cost of production. Farmers

Table 7.1.1/20: Livelihood analysis of an IFS Model — Value of farm commodities in term of Rupees.

Farm Enterprises Value - All farm Value - Farm Farm commodities  Surplus Family savings

commodities (A) commodities Recycled (C) (A-B-C)=D (D- Cost)
consumed (B)

Crops/Cropping 157663 44096 11875 101691.75

Systems(Including

vegetables/flowers)

Dairy (Milch Animals) 109834 18240 20578 71016

Horticulture (Fruit crop ) 137766 8640 36326 92800

Goatary 76255 76255 22155

Poultry 98659 14400 - 84259 14404

Value addition 41325 32690 8634.25

Total (GR) 621502 85376 101469 434656 36559

52 All India Coordinated Research Project on Integrated Farming Systems



AICRP on IFS Annual Report 2015-16

can increase their net returns by saving the
expenditure on farm labours through employment
of family labours. The livelihood analysis of the IFS
model is presented in Table 12. From the data it is
seen that family can save Rs. 36,559/- from one
hectare area after meeting almost all requirements
of the family.

Karmana

AICRP-IFS center at Karmana has developed
four IFS models viz; Banana based, Coconut
based, Homestead based and Rice based farming
systems for different situations. The progress of
all the models in brief is summarized below;

a) Banana based Integrated Farming System
(IFS)

A banana based integrated farming system
model was developed and validated under the
AICRP on IFS being implemented at the Cropping
Systems Research Centre, Karamana, Kerala
Agricultural University. The model was developed
to suit to the soil and the tropical climatic features
of Kerala. The main objectives were to examine
critically the productivity, viability and constraints
associated to each of these systems, assess the
relative efficiencies and optimize the individual
components of IFS in a regional perspective.
Studies on this IFS models were initiated during
the Kharif season of year 2011. The systems were
established in a full fledged manner by 2013-14.
The model is designed for an area of 0.2 ha,
matching to the average size of holdings in Kerala,
sufficient enough for a four member average
family.

Banana was grown in the reclaimed wetlands
in early years. The yields were not quite promising
and hence, the crop was grown on raised bunds
representing an upland condition. Thereafter, the
banana based model is profitable. The system
generated nutrients to the tune of 153 kg nitrogen,
76 kg phosphorus and 83 kg potassium, equivalent
to that of 333 kg Urea, 379 kg Rock phosphate
and 139 kg Muriate of Potash. The price equivalent
of the nutrients generated is estimated as Rs.
8481/- and can be considered as a saving on
fertilizers nutrient purchase.The nutrient generation
of the system estimated in energy equivalents was
as high as 10, 694 MJ.

Employment generation was more in initial year
owing to the work involved in laying out the unit
and designing the needed infrastructure.
Subsequently, the man day requirement for

An overview of Banana based IFS Model at Karmana

Table 7.1.1/21: Area allocation for different components (0.2ha)

Component Net area (m?)  Gross area (m?)
Crops : (Banana + intercrops) - (Banana + intercrops) - Daincha Tuber crop 1880 1880
cassava as intercrop) , Fringe crop of fodder (on the outer bunds of banana area)
Livestock : Cow (1+1) unit 80 80
Vermicompost unit 75 75

2035 2035
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maintaining the model came down. Employment
generation varied from 157 in 2013 to 91 in 2015-
16.

Cost of cultivation and returns from IFS model
during the study period given in table below revealed
that gross returns increased from Rs.1,29,664 in
2013-14 to Rs. 1,66,534 in 2015-16.

Table 7.1.1/22: Economics of cultivation under Banana
based IFS model during the years after establishment

2013-14 2014-15 2015-16
Gross returns (Rs) 129664 142519 166534
Cost of production (Rs) 133105 122157 154488
Net returns (Rs) - 3441 20,362 12046

Parameter

b) Coconut based Integrated Farming System
(IFS)

The model is suited to the soil and the tropical
climatic features of Kerala. Studies on this IFS
model was initiated during the Kharif season of
year 2011. The system was established in a full
fledged manner by 2013-14. The model is
designed for an area of 0.2 ha, matching to the
average size of holdings in Kerala, sufficient
enough for a four member average family.

Coconut trees planted on raised bunds and fish
grown in trenches dug between bunds form the
unique feature of this IFS model. Genetically
Improved Farm Tilapia (GIFT) is the fish reared in
the fresh water trenches. In the interspaces
between coconut and in the available additional
area, fruit crops viz. papaya, bread fruit and mango
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are grown. Pepper, the most important of spice
crops, is trailed on to coconut palms and is in the
initial years of growth. Azolla is raised in a shallow
trench within the interspaces. Regarding animal
components, one cow unit (1 +1) is maintained in
this model. Fodder crops mainly Hybrid Napier,
raised in the interspaces of coconut palms caters
to the fodder needs of the cattle maintained in the
system. Border planting with timber tree species -
teak is attempted in the model for well utilizing the
available land area.

Cultivation cost and returns under coconut
based farming system is given in table below
indicate that Coconut based IFS model could
register continued increase in net returns over the
years. The system could generate quality fodder
for supplementing livestock production also. The
fish component was remunerative and added
much to revenue generation.

More people were employed in the initial year
for laying out the experimental unit and establishing
the necessary infrastructure facilities. Thereafter,
works were restricted to maintenance of the
established unit and hence, a reduction in
employment generation in subsequent years.

The system generated nutrients to the tune of
127 kg nitrogen, 69 kg phosphorus and 76 kg
potassium equivalent to that of 275 kg urea, 345
kg rock phosphate and 127 kg Muriate of potash.
The price equivalent of the nutrients generated is
estimated as Rs.7539/-. Hence, an amount of
Rs.7539 could be saved on purchase of fertilizers.
The energy equivalent of the nutrients generated
by the system is estimated as 8966 MJ.

Table 7.1.1/23: Coconut based IFS at a glance (Area allocation-0.2 ha)

Component Net area (m?)  Gross area (m?)

1. Coconut on bunds and adjoining areas (30 nos ) 1480 1480

2. Border trees: Teak (15 nos) 400 400

Multi-tier cropping : (In coconut interspaces + additional area ): Papaya (6 nos),

Jack (1 no), Mango (1 no), Bread fruit (1 no), Fodder crops

3. Azolla - in a shallow pit of 2 x1x 0.2 m?size, lined with silpaulin. 20 620
Livetsock components: 1. Cow unit (1 + 1) 100 100
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Table 7.1.1/24: Economics of cultivation under Coconut
based IFS model during the years after establishment

2013-14 2014-15 2015-16
Gross returns (Rs) 1,34,381 1,83,201 1,83,191
Cost of production (Rs) 1,02,610 1,30,421 1,26,589
Net returns (Rs) 31,771 52,780 56,602

Parameter

Table 7.1.1/25: Employment generation under Coconut
based IFS model during the years after establishment

ltem 2013-14 2014-15 2015-16
Man days per year 133" 79.5 68.75

c) Rice based Integrated Farming System
Model for Marginal Farmers

Studies on this IFS models were initiated during
the Kharif season of 2011. The systems were
established in a full fledged manner by 2013-14.
The model is designed for an area of 0.2 ha,
matching the average size of holdings in Kerala,
sufficient enough for a four member average
family.

Rice, the staple food of the people of Kerala,
forms the major crop in this particular IFS model.
After rice crop both in the first and second cropping
seasons, the land is utilized mainly for raising
vegetables (bhindi, brinjal, ash gourd) and green
manure daincha. A pond is maintained, adjoining
to the rice field, in which fish mainly Catla, Rohu,
Mrigal, and Grass carp are reared. A duck house

Table 7.1.1/26: Area allocation under Rice based IFS (0.2 ha)

has been erected over the pond for accommodating
the Chaara and Chempalli indigenous breeds of
duck. The droppings from the duck house fall
directly into the pond and supply the essential
nutrients needed to increase the biomass of the
natural food organisms of fish. The left over food
waste within the duck house also go to the fish
pond and serves as fish feed. Hence, optimum
utilization of feed resources is attempted in the
model. One cow unit (1+1) is maintained in the
system. As part of utilizing the land area to the
fullest, vegetables mainly ash gourd is planted in
the dike area and trailed on to the net provided over
the fish pond.

The system generated profit during 2013-14
and 2014-15. However, it faced a net loss during
2015-16, mainly due to the reduced egg production
from duck unit (several birds had stopped laying
eggs and has become ready for culling). Culling of
unproductive birds and the new productive lot of
birds introduced will improve the situation.
Moreover, the cow unit had entered dry period
during fag end of the year. Also the high cost of
production of rice mainly attributed to greater labour
requirement could be related to the reduction in
profits from the system.

Being a labour intensive crop, more man days
(124-252) were needed for raising the rice crop in
the Rice based IFS model, resulting in high labour
cost. In Kerala, labour charges are high (Rs.650
per man day) and accounts for almost 70 per cent
of the total cost of rice production.

Components Net Area (m?)  Gross area (m?)
First crop rice (medium duration var.Uma) 1500 1500
Second crop rice (medium duration var.Uma) 1500
Third season (summer) crops Bhindi var.Varsha Upahaar Brinjal var. Haritha - 1500
Green Manure crop (Daincha)

Fish : (Inclusive of pond and dyke area planted with crops) 450 450

Duck house Over pond 0

Cow (1+1) 50 50

Total 2000 5000

* The duck house being erected over the pond utilizes the vertical space and hence, no additional land area
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The system generated nutrients to the tune of
110 kg nitrogen, 43 kg phosphorus and 52 kg
potassium equivalent to that of 240 kg Urea, 213
kg Rock phosphate and 87 kg Muriate of potash.
The price equivalent of the nutrients recycled is
estimated as Rs.5287/-. Hence, an amount of
Rs.5287/- could be saved on inorganic fertilizer
purchase. The nutrient generation of the system
estimated in energy equivalents is as high as 7504
MJ.

Table 7.1.1/27: Economics of cultivation under Rice based
IFS model

2013-14 2014-15 2015-16
Gross returns ( Rs) 250829 297999 255253
Cost of production ( Rs) 262603 237444 276658
Net returns (Rs) 11774 60555 -21405

Parameter

d) Homestead based Integrated Farming
System Model for Marginal Farmers

Homestead farming is a system of crop
production followed mostly in the tropics, wherein
the home and the adjoining land is utilized for
cultivation of mixed crop species especially to
satisfy the household needs of farmers.

AICRP on IFS Annual Report 2014-15

Homestead farming is much relevant to Kerala,
where the population density is high and the
average holdings (0.2 ha) is much less than the
National average (1.33 ha).

Homestead IFS model is designed fora 0.2 ha
land holding with the predominant crop of Kerala
viz. coconut, as the main/base crop. Timber /fruit /
multipurpose trees including teak, mango, jack,
neem, gooseberry, glyricidia, Caesalpinia etc are
grown along boundaries and in the interspaces
between coconut palms. Akitchen garden growing
almost all the tropical vegetables (brinjal, tomato,
chilli, bhindi, cowpea, amaranth, drumstick, curry
leaf, etc) is maintained in this system by utilizing
the available interspaces as well as the 120 square
metre roof area of the building (assumed to be the
dwelling). Tropical fruits like papaya, passion fruit,
sapota, guava, West Indian cherry, spices like
turmeric etc also are accommodated in the
system.

Regarding livestock components, a cow unit
(1+1) and a poultry unit of 30 birds (Gramalakshmi,
Gramapriya and Athulya breeds suitable to
homesteads) are part of the system which
generates employment opportunities and valuable

Table 7.1.1/28: Area allocation under Homestead based IFS model (0.20 ha)

C. Kitchen garden

D. Poultry unit (30 birds)

E. Vermicompost unit

F. Cow unit (1+1)

G. Terrace garden + water harvesting

Total

Components Location Area* (m?)
A Tree crops

Coconut (17 Nos) Main crop 980
Fruit crops viz. Mango and Jack Boundary planting and 250

B. Teak (20), Neem (2), Gooseberry (1), Caesalpinia (1) , Glyricidia (2) etc.

Medicinal plants- 15 nos , Papaya - 5 nos. Sapota - 2 nos. Guava- 2 nos.
West Indian Cherry - 1 Curry leaf - 10 Turmeric (grow bags) — 50 + Vegetables

in the interspaces between
coconut and other trees

Interspaces between coconut 160
+ additional area

Separate area 200

Separate area 100
Separate area 60
Separate area 100
Separate area 150
2000
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manure apart from milk and egg production. Roof
water harvesting and biogas component (1 m?
biogas unit) also form part of the system. The tree
litter fall is accounted in contributing to soil organic
matter. Small scale vermicomposting is attempted
in boxes maintained on the roof top terrace garden.

Gross and net returns were however, more in
successive years after establishment of the IFS
model but comparatively high in 2014-15.

Table 7.1.1/29: Economics of cultivation of the Homestead
based IFS model during the years after establishment

Parameter 2013-14 2014-15 2015-16
Gross returns ( Rs) 1,40,444 2,01,996 178472
Cost of production ( Rs) 1,51,624 1,44,686 151577
Net returns ( Rs) - 11,180 57,310 26895

The system generated nutrients to the tune of
72 kg nitrogen, 42 kg phosphorus and 43 kg
potassium equivalent to that of 156 kg urea, 208
kg rock phosphate and 72 kg Muriate of potash. An
amount of Rs.4403 could be saved on purchase
of these nutrients. The nutrient generation of the
system estimated in energy equivalents was
5117MJ. Among all the components, the dairy unit
generated maximum quantity of nutrients. Among
all the components of the system, the dairy unit
generated the maximum quantity of nutrients.

13. GUJARAT PLAINS & HILLS
AICRP-IFS Center at S. K. Nagar (Gujarat)

The economy of the region is based on animals
and mainly dairy based farming system with crops
as necessary components representing more than
95% farm families with an annual net returns of

Rs.68758/ha/year. Average holding size of the
region ranges from 0.53 ha (marginal farmers) to
1.46 ha (Small farmers) with 6 member family. The
IFS study on Integrated farming Systems at SDAU,
Sardarkrushinagar of Gujarat State going on since
2010-11 with different components viz., 1. Crops
(0.70 ha), 2. Multistoried horticultural crops (0.25
ha), 3. Boundary plantation, 4. Dairy unit with two
Mahesani breed buffaloes (0.025 ha), 5.
Vermicompost and Nursery unit (0.01 ha) and 6.
Water recharging unit (0.015 ha). The system is
based on in vogue cropping system on 0.70 ha of
1.00 ha farm viz; (i) green gram —mustard-
summer pearl millet (0.24 ha), (ii) groundnut-
wheat- fodder pearl millet (0.08 ha), (iii) green
gram- castor relay (0.32 ha) and (iv) fodder
cowpea - lucerne + chicory (0.06 ha) to ensure
annual calorie and nutritional requirement of the
family. Both income and health were made more
sustainable by growing fruits and vegetable in two
tiers on 0.25 ha.

The soil health was taken care of by including
pulses in cropping system, making microbes
enriched vermin-compost from the waste and dung
of the two buffaloes reared on 0.04 ha. Farm
wastes were recycled within the system which
obliterated the need to purchase off-farm inputs.

The internal bunds were used for growing
fodder while on boundaries quick growing timber
tree like Alianthus were planted to brace up income.
The model had a provision of farm pond (0.01 ha)
for water harvesting and well recharging on low
lying depression of the farm. The model also
entailed trees like glaceredia at regular interval
whose nutritious leaves were lopped and added
to soil to enhance soil fertility. The system has been
functional for the last five years and the cursory

Table 7.1.1/30: Total Inputs’ cost and percent share of the inputs purchased/generated and recycled within the system (2015-16)

Area of Components of IFS Model Value of inputs Value of Inputs Value of farm Total Input
IFS Model purchased from generated and labour engaged  Cost (Rs)
(ha) market and % recycled within  and % share (Rs.)
share(Rs.) farm and % share
(Rs.)
1.0 Crops+Dairy + Hort. +Vermi- 22,847 (12 %) 1,08,151 (57.0 %) 58,884 (31.0%) 1,89,882
compost + Boundary Plantations
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analysis of the investment indicated that system
is good enough to provide daily average income of
Rs. 692/day with engagement of 1.03 unit of
labour'day.

The continuous sustainable income and
livelihood security throughout the year can be fruitful
to check urban migration. As the farmers are more
concerned with net profit, the diversification has
ensured significantly higher and consistently more
returns in successive years of the study as
predicted in figure below;

= Net Return (Rs./ha

400000 361,416 312908
300000 _ 238,828
20000 gt st BELIES
100000
0
2010-11 01112 201213 201314 201415 201516

In boundary plantation unit, growing grasses
and hybrid napier, ardusa, drumstick and subabul
on bund. Boundary plantation total average net
return received Rs. 65883 which was 19.8 % of
total net returns.

As per the IFS model, dairy unit and
vermicompost which has two Mehsani breed
buffaloes which indicated that average gross return
of Rs.155332. Total average net profit from dairy
and vermicompost unit was obtained Rs. 47197
0.035 hectare area which contributed 17.8 % to
total net return of the whole IFS model.

Integrated farming system has created more
number of working hours in the system due to
involvement of more enterprises than cropping
system alone. 1.0 ha model has generated 423
mandays, 307 mandays and 398 mandays per
hectare per year during 2013-14, 2014-15 and
2015-16 respectively. On farm recycling of farm
wastes, crop residues etc. saved market input by
57% and only 12% was from market (Table). This
shows the economic viability of the system.
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14. WESTERN DRY REGION
AICRP-IFS Center at Durgapura (Rajasthan)

Crop+ Dairy with annual net returns of
Rs.118998 ha' year' is the most dominated
farming system of western dry region of Rajasthan
with 90% farm families adopting the system.
Average land holding of the region ranges in
between 0.48 ha (MF) to 1.44 ha (SF) with a family
size of 7 members.

The IFS model of Durgapura, developed on an
area of 1.45 ha, consists of 1.0 ha area under
crops, livestock with two cross bred Holstein
Frisian (HF) cows and a herd of 6 (5 Female +1
Male) sirohi breed goats, a unit of 20 birds poultry
belonging to Pratap Dhan breed, horticulture ( 0.25
ha) under drip irrigation system, out of which 0.13
has mixed orchard and in remaining part seasonal
vegetables are raised. A unit of vermi-compost and
compost are also established to utilize the available
organic waste and excreta in to valuable manure.
A small unit of mushroom was also established
but its production could not be taken regularly.
Production of different components of IFS
Durgapura model were converted in to Pearl Millet
Equivalent Yield (PEY) for comparing production
potential of various components. On the basis of
5 years average of production of different
components the model gave 27.8 t PEY annually
in which major share was contribute from dairy
livestock (10.3 t) followed by crop component (6.7)
and goatry (6.6).

This is quite evident that crop or crop + live
stock combination is not as efficient as the IFS
model in terms of production potential. The
horticultural component occupied just one fourth
of the area in compared to crops yet it gave 50 per
cent PEY than that of crop component. Production
of various commodities produced under different
enterprises were in excess than the requirements
of farm family and that can be termed as
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Table 7.1.1/31: Farm Production details from IFS Model

Year Farm Prod. Prod.(PEY) Prod. (PEY) Prod.(PEY) Prod.(PEY) Prod.(PEY) Mushroom/

(PEY) tha" tha' from tha' from tha' from tha'from tha' Poultry/ V.compost/
Crops unit Horticulture  Livestock Fishery unit Goat/Apiary BP/KG etc.
unit unit

2011-12 13.68 1.23 2.48 6.02 0.30 3.65 -

2012-13 17.54 2.35 3.28 7.35 - 4.56

2013-14 30.54 9.09 3.77 12.42 - 4.86 -

2014-15 31.07 8.99 0.43 13.03 - 8.38 -

2015-16 46.50 11.86 6.25 12.72 - 11.67 4.0

Average 27.87 6.70 3.24 10.31 0.30 6.62 4.0

marketable surplus. On an average marketable
surplus produce could fetch net returns of Rs
66757 annually. Highest amount of gross returns
was obtained from the dairy livestock accounting
for about 41.5 percent gross returns followed by
goatary (27 per cent and crops (23.6 per cent).
The dairy live stock component accrued about 34.1
per cent net returns of total IFS model net returns
on 5 years average basis followed by goatary (31.3
per cent) crops (23.3 per cent) and horticulture
(10.9 per cent). Further, the highest gross as well
net returns were obtained by dairy livestock followed
by goatry and crop component. However,
horticulture component were more cost effective
in accruing net returns that was giving
comparatively more returns against lower
production cost.

The substitution / replacement of purchased
items with those produced within the IFS system

is also an important indicator of internal flow of
resources. On the mean basis it can be observed
that out of total cost of IFS model 36.45 per cent
was labour component and 25.5 per cent inputs
are being produced internally whereas, dependence
upon external sources was only up to 38 per cent
that can further be reduced with experience . Total
savings from recycled farm produce was up to 27.7
per cent whereas the labour saving was to the tune
of 37%.

15. ISLAND
AICRP-IFS Center at Port Blair (AN)

The Andaman and Nicobar group of Islands lie
in the Bay of Bengal 1200 km east of main land
India between 6-14° N latitude and 92-94° E
longitude. Plantation crops + Pig (50 %) followed
by Crop + Dairy animal cows + Fish (45 %) are

Table 7.1.1/32: Contribution of farm enterprises in Resource Recycling and overall saving (%) in production cost:

Year Cost of Enterprise Wise Value of Recycled Total Farm Labour Saving Saving
prod. (Rs.) Products and By-products (Rs) Value of Engaged (Recycled from
Recycled Farm Farm
Farm Products) labour
Products (%) Engaged (%)
Crops Dairy Horti. Fishery Others Man  Value
(Biogas/ days
Mushroom
2013-14 292643 19800 53200 - 6405 14305 93710 529 87814 32 30
2014-15227420 11460 41664 460 0 0 53584 292 58108 24 25
2015-16 388206 78400 24145 2970 0 0 105515 1084 215716 27.18 56.08
Average 302756 36553 39670 1715 2135 4768 84270 635 120546 27.73 37.03
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two equally important and prevalent farming
systems of the region. Pigs are important animal
of the region and symbol of social status too. The
holding size ranged in between 0.39 ha (MF) to
1.38 (S.F.) with an average of 7 members in a
family. An IFS model involving crops, dairy and
fisheries was developed in 2011 in an area of
0.75ha for lowland or valley areas of Andamans.
The area allocation for different components is
givenin Table.

Table 7.1.1/33: Area allocation for different components of IFS

Components Area allocation

(m?)

Crop Components 6500

Rice based cropping system
(Rice- Maize/pulses /oilseeds/ 3500
vegetables/fodder)

Broad Bed & Furrow system
(Vegetables/Flowers, Rice + Fish) 3000

Dairy, Vermicompost unit & common uses 1000

Total area 7500

The diversified system of farming could able
to meet the basic food requirement of family (Fig)
below.

3000 4
1500

2000 4
1300 1

1000 +

Demand/supply (Ka)

500 4

Cereals Pulses Oilseeds  Vegetables Milk (L)

#Demand = Supply

Demand and Supply of essential food items from IFS
model

The average annual production from the IFS
system in an area of 0.75 ha is 29.5t in terms of
Rice Equivalent Yield (REY) with major contribution
from dairy (52%) followed by crops (46%).The
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= Crops = Dairy = Fishery ®mCompost

Share (%) of different farm enterprises in recycled
material

average gross returns from the system (0.75ha)
were Rs.393711 with maximum contribution from
dairy unit (47%) followed by crops (44.8%). The
composting unit yielded an amount of Rs.28297/-
contributing 7.2% to total farm income as against
Rs.3900/- from fisheries. However, the total net
returns from the system is only Rs. 160612/- with
55% contribution from crop component and dairy
unit contributed only 37% of the total net returns of
the farm.The average input cost used in the system
was Rs.234548/-. Of the total input cost, 36% was
accounted by labour cost, while recycled items
accounted 32.3% and 31.0% by outside purchase.
The total labour cost was Rs.85625/- with majority
of labour engaged in dairy (192 man days) followed
by crop components (140 man days). The value
of recycled products was Rs.76474/- and of this
crop components accounted 38%followed by dairy
(35%) and composting unit (23%). Rice and dairy
based farming in an area of 0.75ha could meet
major food requirement of the family of 5 members,
besides there is a surplus production of milk and
vegetables to a value of Rs.1.68 lakhs.

LB "
k .J.:i-ﬁ‘.r.ﬁ‘&ﬁ-n. .

Subsidiary units : vermicompost— 3% . 4 man davs
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ROPPING SYSTEMS MANAG

7.2.1 CROPPING SYSTEM DIVERSIFICATION/INTENSIFICATION

Title of the Experiment: Identification of need
based cropping systems for different agro-
ecosystems (Expt. No. 1a).

Objectives:To identify suitable cropping systems
with high productivity and profitability for different
agro- ecosystems.

Year of start:1990-91

Treatments: No common treatments are for all
the centers; they vary from location to location. The
number of cropping systems tested at each
location also varies from 6 to 15. The treatments
are modified after every 3-4 year. The details of
treatments are given in table-7.2/1 along with
experimental results.

was found better than others and recorded the
highest net return of Rs. 90,050 ha'year followed
by pearl millet-wheat-fallow system with returns
of Rs.70,520 ha'year'. In terms of energy
production, existing pearl millet-wheat-fallow
system was better which gave highest energy
production of 30.16 K*108 ha year' followed by
pearl millet+greengram-wheat+mustard-fallow
(28.12 K*10° ha' year') cropping system.

S.K. Nagar: Out of eight cropping systems
evaluated, the cropping system involving green
gram-fennel+cauliflowerrecorded the highest net
returns of Rs.38,802 ha™' year followed by green
gram-mustard+lucerne-lucerne(cont.)(Rs. 22,200
ha' year™). In terms of energy production, pearl
millet-mustard-fallow sequence was better with

Locations:
Ecosystem Centre(State)
Arid Hisar (Haryana), S.K.Nagar (Gujarat) and Siruguppa (Karnataka)
Semi-arid Bichpuri (U.P.), Junagarh (Gujarat), Durgapura (Rajasthan), Rajendranagar (A.P.), Rudrur (A.P.),
Indore (M.P.),Parbhani (Maharashtra), Coimbatore (T.N.), Ludhiana (Punjab).Kanpur (U.P.), Kota
(Rajasthan), Akola (Maharashtra)
Sub-humid Faizabad (U.P.), Pantnagar (Uttarakhand), Sabour (Bihar), Ranchi (Jharkhand), Jabalpur (M.P.),
Rewa (M.P.),Powarkheda (M.P.), Chiplima (Orissa), Kathalgere (Karnataka), Raipur (M.P.), and
Varanasi (U.P.)
Humid R.S. Pura (J & K), Jorhat(Assam),Kalyani(W.B.) and Palampur (HP)
Coastal Bhubaneshwar (Odisha), Maruteru (A.P.), Navsari(Gujarat), Karamana (Kerala), Thanjavur (T.N.),
and Karjat (Maharashtra)
Results: highest energy production of 16.15 K*108 ha"'

Data were recorded on yields, annual net
returns and annual energy output at all the centers
which have been presented in table 7.2/1. A brief
description of Centre-wise results is given below.

Arid Ecosystem

Hisar: Seven cropping systems were evaluated
at Hisar. Out of those, cotton-wheat-fallow system

year?.

Siruguppa: Ten cropping systems were evaluated
at Siruguppa. Among those, rice+sesbania-fallow-
ridgegourd was identified to be the most profitable
with net returns of Rs. 2,24,868 ha' year', and
energy production was recorded highest (31.45
K*108 ha' year') in the rice-fallow-rice cropping
sequence.
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Crop diversification in kharifat S.K. Nagar

Semi-Arid Ecosystem

Bichpuri: Ten cropping systems were evaluated
at Bichpuri centre, out of which pearlimillet-potato-
clusterbean recorded the highest gross return of
Rs. 2,41,461 ha' year' closely followed by
dhaincha-potato-okra (Rs. 2,24,733 ha' year).
The highest energy value of 40.33 K*10° ha™
year' was also recorded under which pearlmillet-
potato-clusterbeancropping system followed by
dhaincha-potato-okra 32.28 K*10°6 ha'year.

Durgapura: Among ten cropping systems
evaluated green gram-mustard cropping system
recorded the highest net returns of Rs. 1,05,526
ha' year' followed by cluster been-mustard
cropping system (Rs. 1,01,822 ha' year'). The
highest energy value of 21.19K*10¢ ha'year! was
also recorded from cluster been-mustard system.

Rajendranagar: Out of twelve cropping systems
evaluated at Rajendranagar, maize-groundnut
cropping system recorded the highest net returns
of Rs. 93,762 ha year' closely followed by Bt.
Cotton+soybean-sesame (77,316 ha year'). As
regard the energy production, Bt. Cotton+
greengram-maize (cob) was found to be the best
(71.19 K108 ha'year).

Rudrur: Among twelve cropping systems
evaluated at Rudrur, Bt. Cotton+soybean-sesame-
fallow cropping system was found better in terms
of net returns (Rs. 2,31,215 ha year') followed
by Bt. Cotton-sesame-fallow (Rs. 2,10,226 ha

Crop intensification in rabi at S.K. Nagar

year'). From energy production point of view
maize+ soyabean-rice recorded the maximum
value of 43.6 K*10° ha'year.

Indore: Out of nine cropping systems evaluated
at Rahuri (Indore), soybean+maize-wheat+french
bean-greengram recorded the highest net return
of Rs. 1,64,162 ha'year' followed by soybean+
maize-wheat-fallow (Rs. 1,47,766 ha'year™).
However in terms of energy production soybean+
maize-wheat+french bean-greengram and
soybean+maize-wheat-fallow proved better and
produced 39.52 K'10% and 33.94 K'10° energy
ha'year?, respectively.

Parbhani: Among nine cropping systems
evaluated maize+soybean+sesbania-wheat+
chickpea-okra+cow pea found bestin net returns
(Rs. 2,05,378 ha'year') and from point of view of
energy production cropping system maize+
soybean-chickpea+sorghum-cowpea+okra (30.90
K*10°% ha'year') found best.

Coimbatore: Nine cropping systems were
evaluated at Coimbatore, out of which onion(RF)-
cotton(RF)-maize(RF) recorded highest net return
of Rs. 2,568,163 ha' year' followed by gram-
cotton+sunnhemp(F) (Rs. 2,54,693 ha year™).

Ludhiana: Among the twelve cropping sequences
evaluated at Ludhiana, maize+cowpea-—
greengram+mustard-fallow sequence was
identified most suitable with highest net returns of
Rs. 2,85,399 ha'year'. Sorghum+cowpea-heat+
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mustard-fallow (191.22 K*106 ha' year') sequence
foundbest in energy production.

Kanpur: Out of ten cropping systems, maize-
garlic-fallow system recordedhighest net returns
of Rs. 2,28,349 ha'year followed bymaize+black
gram—potato (Rs. 82,645 ha'year'). However, in
terms of energy production, hybrid rice-wheat (38
K*108 ha'year') system proved better than others.

Kota: Eight cropping systems were evaluated at
Kota out of which maize-garlic-fallow recorded the
highest net returns of Rs. 3,22,390 ha' year'
followed by soybean(BB)+maize(F)-garlic+ wheat
(Rs. 2,60,142 ha'year"). From energy production
point of view soybean-wheat-fallow (27.0 K*10°
ha' year') followed by maize-garlic-fallow (25.3
K*108 ha' year') cropping systems were found
better than others.

Akola: Out of eight cropping systemsevaluated at
Akola, groundnut+niger(F)-wheat+carrot-green
gram+spinach(F) recorded highest both net return
(Rs. 58,398 ha' year') as well as energy value
(21.28 K10® ha'year) followed by groundnut+niger
(F)-lentil+carrot-greengram+spinach(F)(Rs.
48,634 ha'year™).

Faizabad: Eight cropping systems were evaluated
at Kumarganj, out of which rice-cauliflower-
cowpea recorded highest net return of Rs.
1,65,546 ha' year' followed by rice-frenchbean-
okra (Rs. 1,14,623 ha'year'). However from
energy production point of view rice-potato-green
gram (41.01K*10¢ ha'year') found to be the best.

Pantnagar: Among eight cropping systems
evaluated at pantnagar, rice-potato-cowpea
recorded the highest net return of Rs. 3,67,846
ha' year' closely followed by maize+cowpea-
vegpea+toria-groundnut+mentha (2,62,494 ha™
year'). However from energy production point of
view, rice-pea (veg)-maize found to be the best
(57K*10°¢ ha' year") closely followed by maize+
cowpea-vegpea+toria-groundnut+mentha (56.7
K*10% ha'year™).

Sabour: Twelve cropping systems were evaluated
at Sabour. Out of those rice-cabbage+radish-
okra+mungbean found the best in terms of net
returns (3,54,611 ha'year?') followed by rice-
garlic+coriander-maize+cowpea (Rs. 2,63,860
ha'year'). Whereas with regard energy value,
rice-potato+radish-onion+maize (fodder) proved to
be the best (62.61 K*10°® ha' year') followed by
rice-maize+potato-sorghum+cowpea (61.26
K*10% ha'year").

Ranchi: Out of seven cropping systems evaluated
at Ranchi, rice-potato+wheat-green gram found the
best in terms of both, net returns (Rs. 94,527 ha
year') and energy production (54.82 K*10° ha™
year) followed by rice-potato-green gram in terms
of energy production(29.94 K*108 ha' year).

Jabalpur: Out of twelve cropping system
evaluated, rice (basmati)-merigold-sorghum
(fodder) recorded the highest net returns of Rs.
8,12,990 ha' year" followed by rice-veg. pea-
sorghum (Rs. 7,80,864 ha year'). Regarding
energy production point of view rice-potato-
sorghum (fodder) recorded the highest calorific
value (18.5 K*10° ha'year).

Powerkheda: Out of ten cropping systems
evaluated at Powerkheda, rice-mustard-black
gram provided the highest net returns of Rs.
2,05,057 ha' year' followed by soybean-
pigeanpea-okra (Rs. 1,74,435 ha' year).
Whereas, energy production was maximum with
rice-mustard-blackgram cropping system
(46.6K*10%ha" year') followed by soybean-potato-
sesame (37.7K*108 ha' year).

Chiplima: Among ten cropping system evaluated at
Chiplima,rice-maize+coriander-cowpea+
amarantusrecorded the maximum net returns (Rs.
7,39,677 ha''year') with highest energy production
(207.60 K*10°® ha' year") followed by rice-maize+
radish-okra+amaranthus (Rs. 4,87,167 ha™'
year') with energy value of 138,28 K*10° ha™
year'.

Kathalgere: Out of eight cropping system
evaluated at Kathalgere,rice-spinach found the
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Crops diversification at Kathalgera

best with net returns of Rs. 1,66,767 ha' year'
followed by rice-groundnut (Rs. 92,818 ha
year'). With regard to energy production rice-
maize (39.8 K*10° ha' year') proved better than
others.

Varanasi: Out of ten cropping systems evaluated,
paddy-pea (veg)-okra was found best both in terms
ofnet returns (Rs. 44,328 ha'year') and highest
energy value of 30.56 K*108ha'yearfollowed by
paddy-mustard-green gram (20.2K*10°8 ha"'
year").

Humid Ecosystem

R.S.Pura: Out of ten cropping systems evaluated
rice-potato-maize recorded the highest net returns
of Rs. 5,45,222 ha'year followed by rice-broccoli-
mash (Rs. 2,57,422 ha'year'). From energy view
point, rice-potato-maizerecorded the highest
calories of 170.2K*10%ha ' year followed by rice-
potato-onion (35.6K*10%ha' year™).

Jorhat: Eight cropping system were evaluated at
Jorhat. Out of those, rice-cabbage-green gram
recorded the highest net returns of Rs. 1,45,100
ha'year' followed by rice-green chillies-black
gram (Rs. 1,11,400 ha' year'). Rice-fallow rice,
however recorded the highest energy value
17.64K*10¢ha'year.

Kalyani: Out of eleven cropping systems evaluated
at Kalyani, pointed gourd+elephant foot yam-
pointed gourd+garlic-pointedgourd+elephant foot
yam recorded the highest net return of Rs. 3,72,397
ha'year' followed by cauliflower+ amaranthus-
raddish+frennchbean-okra+cowpea (Rs 2,39,933
ha'year?).

Palampur: Among eight cropping systems
evaluated at Palampur, rice-spinach-cucumber
recorded the highest net returns of Rs 44,799
ha'year' followed by rice-pea-summer squash
(Rs 42,178 ha'year'). With regard to energy
production rice-wheat-fallow recorded the highest
calorific value of 20.5 K*106ha'year.

Coastal Ecosystem

Bhubaneswar: Ten cropping system were
evaluated at Bhubaneshwar. Out of those rice-
maize+kosala-cowpea+amaranthus recorded the
highest net returns of Rs. 5,58,985 ha' year'
closely followed by rice-maize+radish-okra+
amaranthus (Rs.5,26,679 ha'year'). With regard
to energy production, rice-maize+kosala-cowpea+
amaranthus found the best with calorific value of
159.48 K*10%ha' year.

Maruteru: Out of nine cropping systems evaluated,
rice-black gram recorded the highest net returns
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of Rs. 41,869 ha'year. Rice-rice followed by rice-
maize produced maximum energy values of 30.6
and 24.9 K*10%ha'year", respectively.

Navsari: Ten cropping systems were evaluated
at Navsari. Rice-lurcen provided the maximum net
returns of Rs. 44,30,140 ha'year' followed by
rice-fenugreek-clusterbean (Rs. 2,40,261 ha
year'). rice-fenugreek-clusterbeanrecorded the
highest calorific value of 31.52 K*108ha'year™.

Karamana: Among seven cropping systems
evaluated, rice+fish-rice+fish-culinary melon
recorded the maximum net returns (Rs 2,34,863
ha' year') as well as calorific value (38.0K*108
ha' year') followed by rice+fish-rice+fish-
amaranthus in terms of returns (Rs 66,971 ha™
year') and energy (33.6 K*10%ha'year).

N OF BU0-INTENGIVE COMPLMEVTACRNTING
R GHALL FARM

Thanjavur: Out of nine cropping system
evaluated, maize+black gram (FIRB)-rice-
blackgram-+redgram (FB)recorded the highest net
returns (Rs. 98,975 ha year'). Rice+dhaincha
(GM)-rice-maize+blackgram (FIRB) recorded the
second best cropping system from net return (Rs
98,970 ha'year') and best in energy production
(57.583 K*10%ha' year") point of view.

Karjat: Among the eleven cropping systems
evaluated at Karjat, rice-brinjal-fallow recorded the
highest net returns of Rs. 2,21,493 ha' year'
followed by rice-groundnut (Rs.53,108 ha
year'). With regard to energy production rice-
groundnut (34.0 K*10%ha'year") followed by rice-
rice (33.2 K*10%ha'year) proved better than other
cropping systems.
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Experimental view of need based cropping system at Pantnagar
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Table 7.2.1/1: Evaluation of alternate efficient cropping system in various ecosystems

Crop Sequence Yield(kg/ha) Gross Cost of Net B:C Energy
Return Cultivation  Return ratio yield
Kharif Rabi Summer (Rs/ha) (Rs/ha) (Rs/ha) (K*10¢)

A. ARID ECOSYSTEM

Hisar (Haryana)

Pearl millet - Wheat - Fallow 2989 5600 0 118554 48034 70520 247 30.2
Cotton - Wheat - Fallow 2505 4064 0 156605 66555 90050 2.35 224
Pearl millet — Barley - Mungbean 3227 3101 1157 78317 54567 23750 1.44 22.1
Cluster bean - Broccoli - Onion 987 2952 0 94822 68080 26742 1.39 16.7
Mungben — Mustard + Kasni - Fallow 1044 2275 124 79208 35394 43814 224 123
+ 124
Pearl millet — Wheat - Cowpea 3403 2974 0 85652 60462 25190 142 226
Pearl millet +Mungbean -Wheat + 2629 5085 192 113039 49608 63431 228 28.1
Mustard - Fallow + 192
Standard Error 14615 3.7
Critical Difference (5%) 31846 8.1

S.K. Nagar (Gujarat)

Pearl millet — mustard - fallow 1615 1907 0 84065 63049 21016 1.33 16.1
Green gram — fallow - green gram 406 0 758 56470 104567 -48097 0.54 3.9
Green gram + cowpea + castor - fallow 375 0 0 18171 96652 -78481 0.19 1.2
+ sorghum + cowpea +0 + 0

+0
Green gram - fallow - bottle gourd 402 0 0 19481 93726 -74245  0.21 1.3
Bt cotton - fallow - fallow 2215 0 0 93044 106587 -13543 0.87 7.3
Green gram — fallow + cauliflower - 584 1539 0 119109 80307 38802 1.48 2.4
fannel + 0
Green gram - mustard + lucerne - 640 1769 0 90329 68129 22200 1.33 11.7
lucerne + 0 + 0
Bt cotton + green gram +castor — 2433 0 0 102186 100721 1465 1.01 8.1
castor - fallow +0
Standard Error 8855 0.4
Critical Difference (5%) 18994 0.9

Siruguppa (Karnataka)

Rice - Rice - fallow 6526 0 3762 88760 66988 21772 1.33 226

Rice + sesbania - fallow - ridge 6566 0 5787 283166 58298 224868 4.86 23.7

gourd +0

Rice - fallow - mustard 6614 0 209 96950 54517 42433 1.78 24.0

Rice - fallow - beans 6638 0 1466 90281 55333 34948 1.63 23.0
Contd/.....
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Crop Sequence Yield(kg/ha) Gross Cost of Net B:C Energy
Return Cultivation Return ratio yield

Kharif Rabi Summer (Rs/ha) (Rs/ha) (Rs/ha) (K*10¢)
Rice - fallow - siyazeer 6878 0 495 93534 53653 39881 1.74 23.8
Rice - fallow - coriander 6861 0 717 102376 54853 47523 1.87 25.8
Rice - spinach - black gram 5346 0 1266 131272 49428 81844 2.66 22.9
Rice - fenugreek leaves - green gram 5320 0 1295 135162 50653 84509 2.67 227
Rice — fallow - rice 4932 0 4160 123652 66768 56884 1.85 31.5
F_lice — susbenia (incorporation) - 4668 0 4022 118186 65698 52488 1.8 30.1
rice
Standard Error 5717 0.7
Critical Difference (5%) 12012 1.5

B. SEMIARID ECOSYSTEM
Bichpuri, Agra (UP)
Pearl millet - wheat - fallow 2691 4511 0 99035 NR NR NR 25.3
Pearl millet - wheat - green gram 2420 4480 1640 174757 29.7
Pearl millet - lentil - fallow 2891 1640 0 86566 16.1
Soyabean - wheat + mustard -fallow 1351 3905 0 108298 22.1
+ 510
Pigeon pea - wheat - fallow 1865 4210 0 142159 20.8
Green gram - mustard - fallow 1705 2391 0 162791 18.6
Daincha -potato - okra 0 30802 6890 224734 32.3
Pearl millet - potato - cluster bean 2610 29701 6014 241461 40.3
Sesamum - barley - green gram 980 4011 1411 162628 23.7
Jowar fodder - oat fodder - cowpea 25640 23141 16713 108598 10.5
fodder
Standard Error 2741 0.4
Critical Difference (5%) 5624 0.8
Durgapura, Jaipur (Rajasthan)
Pearl millet - wheat - fallow 1649 3727 = 74644 47100 27544 1.58 18.8
Cluster bean - mustard - fallow 1709 3808 = 148922 47100 101822 3.16 21.2
Green gram - mustard - fallow 1331 2179 = 137526 32000 105526 4.3 16.2
Groundnut - wheat - fallow 2133 2084 — 115518 31500 84018 3.67 19.3
Pearl millet - pea - fallow 1576 4054 — 116990 65100 51890 1.8 18.5
Pearl millet - fenugreek leaves - fallow 1799 1172 = 35969 35000 969 1.03 71
Groundnut - chandrasur - fallow 1717 748 = 84079 39000 45079 216 12.0
Cluster bean - pea - fallow 1710 1124 — 48339 52000 -3661 0.93 4.1
Pearl millet - wheat - fallow 1291 1214 — 33740 36000 -2260 0.94 8.9
Contd/.....
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Crop Sequence Yield(kg/ha) Gross Cost of Net B:C Energy
Return Cultivation Return ratio yield
Kharif Rabi Summer (Rs/ha) (Rs/ha) (Rs/ha) (K*10¢)
Standard Error 28821 41
Critical Difference (5%) 59487 8.4

Rajendranagar (Telanangana)

Maize - sunflower - fallow 5560 880 — 106683 58665 48018 1.82 245

Pearl millet + soyabean - potato - fallow 710 12025 — 72332 76260 -3929 095 15.8
+ 365

Maize — groundnut — fallow 5396 2252 — 161577 67815 93762 2.38 31.2

Pearl millet + soyabean - sunflower + 750 324 —_ 100421 49245 51176 2.04 16.1

groundnut — fallow +348 + 17507

Maize + soyabean - potato — fallow 4215 12250 — 120949 96300 24649 1.26 28.0
+ 3907

Bt cotton + soyabean - sesamum + 1150 395 — 150766 73450 77316  2.05 18.3

groundnut — fallow +410 + 1845

Maize (fodder) + soyabean - castor + 4412 965 — 69491 61160 8331 1.14 8.4

green gram — fallow + 465.0+ 425.33

Bt cotton + green gram - sunflower + 1205 1380 —_ 117880 61050 56830 1.93 13.6

pearl millet - fallow + 320 +0

Soyabean - potato - fallow 1075 12400 — 83322 85240 -1919 0.98 16.7

Bt cotton + green gram - sesamum - 1309 535 — 93653 71350 22303 1.31 8.3

fallow + 290

Pearl millet - groundnut — fallow 1120 2361 —_ 108453 46495 61958 233 174

Bt cotton + green gram - maize 1295 52750 — 110413 78240 32173 1.41 72.0

(green cob) - fallow + 285

Standard Error 9172 3.6

Critical Difference (5%) 19024 7.4

Rudrur (Telangana)

Rice - rice — f allow 4000 6250 0 139400 93000 46400 1.5 35.5

Maize - sunflower - fallow 5250 1975 0 143625 61000 82625 235 302

Maize + soyabean - rice - fallow 4628 7000 0 177846 83500 94346 213 43.6
+ 833

Bt cotton - sesamum - fallow 5328 1200 0 278976 68750 210226 4.06 24.4

Soyabean - sunflower - fallow 1450 2000 0 112108 58500 53608 1.92 18.7

Bt cotton + soyabean - sesamum - 5053 1625 0 307215 76000 231215 4.04 293

fallow + 790

Soyabean - wheat - fallow 1400 1775 0 61578 50050 11528 1.23 122

Turmeric - sesamum - fallow 4810 950 0 168760 143750 25010 1.17 221

Maize - bengal gram - fallow 5130 1450 0 117635 52550 65085 224 228

Contd/.....
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Crop Sequence Yield(kg/ha) Gross Cost of Net B:C Energy
Return Cultivation Return ratio yield
Kharif Rabi Summer (Rs/ha) (Rs/ha) (Rs/ha) (K*106)
Turmeric + soybean - pearl millet - 3308 2565 0 139831 147000 -7170 0.95 245
fallow + 850
Maize + soyabean - tomato - fallow 4755 1875 0 101511 65500 36011 1.55 20.3
+ 845
Turmeric + soyabean - sesamum - 4700 1051 0 213185 155550 57635 1.37 295
fallow + 1665
Standard Error 12066 1.9
Critical Difference (5%) 25027 3.9
Indore ( M.P.)
Soyabean - wheat - fallow 1157 5458 0 108760 54562 106445 295 23.9
Soyabean - chick pea - fallow 1359 219 0 42300 47470 17266 1.36 6.7
Soyabean + maize - wheat - fallow 617 5011 0 142449 60883 147766 3.43 33.9
+ 4075
Soyabean + maize - chick pea + 747 66 259 133781 71701 121029 2.69 293
wheat - green gram + 4599 + 2683
Soyabean + sorghum - chick pea + 610 189 385 43444 71175 6426 1.09 6.5
mustard - cowpea + okra +339 + 330 + 39
Soyabean - cauliflower + wheat - 1237 7549 285 144097 80967 146222 2.81 22.4
cowpea + maize(cob) + 3429 + 21
Soyabean + maize - pea veg - green 533 3061 200 117573 81767 60770 1.74 19.9
gram + 4109
Soyabean + maize(cob) - wheat + 528 4707 201 95401 81598 141454 273 249
chick pea - green gram +4549 + 7
Soyabean + maize - wheat + french 525 5352 159 169897 82698 164162 2.99 395
bean - green gram + 53243 + 27
Standard Error 8668 1.6
Critical Difference (5%) 18376 3.5
Parbhani (Maharastra)
Soyabean - sorghum - fallow - 2099 3095 0 101097 56865 44232 1.78 19.9
Cotton - fallow - groundnut 2397 0 1995 173265 68570 104695 253 19.2
Soyabean - wheat - cowpea 2105 3267 6348 177424 61160 116264 2.9 23.4
Cotton + soyabean - cotton - 2167 0 720 146352 64000 82352 2.29 14.1
green gram + amaranthus + 1052 + 0.0
Pigeon pea + soyabean - pigeon pea - 1802 0 605 146745 74135 72610 1.98 11.5
green gram + cluster bean + 661 + 1768
Maize + soyabean - chick pea - 4442 1497 6795 281028 75650 205378 3.71 28.9
cowpea + okra + 699 + 5717
Contd/.....
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Crop Sequence Yield(kg/ha) Gross Cost of Net B: