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PREFACE

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

Institute has undertaken various research activities under institute programmes, AICRP and NPOF network with an
aim to improve the productivity of existing systems and profitability. In this endeavour, developed 38 IFS models and
organic farming packages for 51 cropping systems which gives scope for doubling farmers income by March 2022
besides meeting the household level nutrition requirement of human, livestock and soil. The 63-farmer participatory
refinement of farming systems and also documentation of 81 success stories of farmers have resulted in effective
dissemination of component technologies of cropping and farming systems through various sources. The IFS
models developed are found to be emission negative or low GHG emitters paving the way for promotion of climate
friendly resilient farming in India.

The institute also worked on indices for evaluation of farming systems and identified the indices of ecological
security index, economic efficiency index, social equity index and sustainable livelihood security index and statistical
methodology for evaluation of on-farm farming systems Capacity building of scientists have been made by deputing
them to national and international training. The Institute organized a number of trainings including training for certified farm
advisors, group meetings and several kisan gosthies and field days on different aspects of farming systems management.

The institute is challenged with several projected scenarios of change in climate, consumption pattern, reduction
inresources especially land, labour, capital and water, enhanced consumerism for quality products due to economic
improvement, urbanization, increase in absentee farming which needs to be addressed in holistic way manner.
Further strengthening of the three research themes such as integrated farming systems, cropping systems and
organic farming on which the institute and its partners are working is very much needed to address the issues in
present and futuristic perspective.

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

in compiling and timely publication of the report is highly appreciated.
%

(A S Panwar)
Director

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH iii
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1- BLFkku dk uke o irk 4 IHAJI—IRATI DT FoTTell ST HeIH,
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;kEukxr XJ&; kukxr
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q, g9 Ud Uy fdey YTy JedTe H Qe
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Ji.kh etjh fLFkfr fjDr
oKkfud

IRENED 01 01 —
I dEd 07 03 04
CIRSSICEIIRED 12 10 02
CEIRED 19 16 03
dy 39 30 09
Rkduhdh depkjh

s1ofi—I11 (16,7 /8,7 /9) 02 - 02
$1ofi—I1 (&1—3, -4 Ud E—>5) 19 17 02
$of—| (E—1 Ud E—2) 03 03 —
dy 24 20 04
1’k fud depkjh

IR TG STfEHRT 01 01 —
IESRCRSEEIEER 01 0 01
NEREREINIGERSIEEDR] 01 0 01
NEIREY 04 04 —
CISSSRNIREY 02 02 —
IESIRSIEGE] 01 01 —
I A8I® 02 03%+1 —
B 3Mforfien 01 02%+2 —
CAE SR EY 03 02 01
dy 15 18 03
TP HHAR

IRATS HHANI 12 11 01
dy 90 89 17

*1 B4 &l AGUIdT AT HRAH, PRATA U RAFIAR (Y Y HITS I BT Yeb Ua Sl
Jfasr #§ aift fhar S wehdr B |

*2 RIS ot & YAiied & d1e A SIARE UG & S WL U. A & MQegar I el
3SR T a9 & |
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3 B TRl bl Ul T=—USl—g,
WA UUTTel W Haileid Aohel Ud PG 3Mdd
AT HHIE WY 106795 /Y T ®UY
68295 /9¥ e & | ifd 3ifde o Td
AT AU (2.94) IRER—TT— TS Bl
JUTell # Gl fdhaT TRAT| 1.5 TICIR el
R IR Alsd A Hd ATAGAT wUY
763744 /— Ui a4 8% U4 Y& M wW
517308 / — 3fSid fpd | s9a 3faRad
939 #a faw 1 Uar fHd &1 9 7 |

STd B ¥ H FeATs CINIT—ARH—HT 3N
DT SM & a6 gAH SUST Bl g B
USTaR & FHded A0 2113 €4 ,/8./dN
TS BT B SAd (ATl Ig BT
3 B dshl DI JoTT H 3fAh Iedra
Ud ™ ™0 216352 /8. /99 USH HNdl

%| \Yiellra’7 E'Jl'l:f—ti"ll—h\:l.é h\Hclddh Eﬁ YT
J IS < UTed fhar ST Fehdl 2 |

/S Dl 9dT b 3T fhHl Td HolgR

qed B VT 3MeH ATUE AT §s © |

IRUR® A & Wiee TIR B BT AU
TR SIS R TR FIH BH ol Bl ST
BIAT & | O @l faf=1 Afha Al § wa
SUANT B Tg Holl Bl ATAT 25724 I 27069
T Sl /8. ol B T8 | I s fafr &
Mg @ a8 d W 3AAd o™ Aerar &
AT T Ud o9 bl JFUrd |1 IRURATd
fafer 1 afdrp <& B |

T @ al fhe B Bdid 05191 3R
PRI 03234 DI aHI fl B Sifdd ggfa
& ST I R A BT BT Jor |
MR & IR TR d8dR Uil 4T |
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IR B FA fhe oS- @R &Y 50° 3R
T 3R W TT € 101" B fdd ugfd &
IR S R IS ST BIPT 3MfH
JEdT 2 |

g B oA b SI— YT gIer 2’ ud
"JAT T 5 DT Sidih Uae UoTTell & Sfaiid
ST R T ST TR BT Iehel YHTd
T IR 2 |

¥l #ST & @ oI U Udhe @ @R
Tdhldd Sifdd HiY Yolell A I8 SAId
PR B b gAY a¥ H 3 [ &R J8eR
&g | I A1del o $UST 17% do |
005 BIIX H HIBI + AT — SAR +
NI — SR =RT JoTTedl H 2 ST Ui
®I 258 AT T 8T AR AT ST AehelT 7 |
TE qIfCHT YUTell & Hedid T8 UdT el
2 fb IRIR & 5 I P TRIHAT I
afesral gRT 261 fadl @ forg, o<i @R ®e
B ¥ 331 a1 & folv @R tieR Afesra
H 184 faAl @1 smaegdar o gfd @l S
Al 2 |

Udh 072 TICIR ATl Ul DY YoTTell
Afed fSIH 53+ &3 HA YU, 25%
SEUH—ARNIE, 17% $HI— IeDHT 3R 5%
ERT ¥UY 137,733 DI Yg 3, 217 oM™
ST UTT &S (bl 1T | S AISel o
B UUTTell BT (30%), SUTT—ARRIE Bl
(20.8%) 3R AT 9T BT (16.8) & 9IS Y&
3T BT 32.4% ANTE o |

20 TR & o o7l IR ol HId B
gonfeRll @ YgaM @ TS | Ydhlidhd HiY
JOTAT & I fARTE & for Hasrs Afesa
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B ggAE @l Ts fORT 16 Al & forg
veifgad far am g | @l yonferal @
aRel & Gdtd 39 yHifdd &R arell
g T SUINT BRd 8Y CTgulaiioll fdgeiyor
7 T WR W B8 YT YHR D Wil JoMierd
&1 fAfdse fdar |

e fhaml & g—dafid Feuor 4 &g
Al & oy Sifded el uR s1igel wRed™
icdd BHrRIBHH H TANTHS U & A
e USMAR & 41 @Udh AaR & TR
BT Hebdl QAT | Ig AUS IR J&=d wU A
Sifde @&l o JAgford A 3R Sifdd
Wl & oI dael w@ael yeril ol YT
& BRI T |

B &S & AEEH ¥ STR U &
JOFHRTR 57l & 3 YA PiY FHRI Bl
3R Hegq U= fhar |

Y HIV—TRRRITDT 3R H aur &7 Rerfedi
¥, Sifde IUTe gollell & fciia A
+ BB Bl AT H 36.7% 3Nf&D IuST
@ W1 I8 HewH fdhar |

gRemE | Udr =el ® b ardd UgAR @
fog o Iqor SRS verreil (Wl e @l
g3rs) ®I JoIl H URURS Hereil (ifud
gH) B IUST AfTDH o |

HahT DI Bl H Ul B Sdars IR TRl &f
AT Tifcr Aiex ERigra werail (HIQ) @ et
H uRaRa vermeti (1)) ffy & dgd 1w
ofl, BIeTifdh Y T Ioi= GRIETT UAT & A1
3D o |

RIS TR (I HYOT) B T H URURE
Ugid ¥ iId SR WR g & 3N 3R

Y3 P UGIEAR T 127 AR 68.3%
3D o B TS |

g DI 3TehaH HAAGed UTAR (20.20 1/
) TI-US-T1g ol ¥ <of &1 T8 o,

ST dTa JerabT (Y2T) gHCR (Well) — g —
Afaem (1362 29/8) |

|1 Bl JoTIeral = AR werail &1 et
H URUR® Teriall & d8d 518 Ues (& |
BTllfch IR ST ST T~T—US—Ig, 3R
IH—Ig—eal el ¥ Afdhad Y8l SHb
qTE TRIETT BT Sl g0 WU 4 Wl Bl B

AN & DRI 2 |

fafi=1 waer gunferdl § o 3R T8 & 94,
T, AT 3R TSI S Bl & FaRIy
& GTUHUT Bl YA D A BIEHIRY,
AR iR Sifde w1 ofieT 9e1 B | I
MR TR 3N 1658 1 /BaCIR GaTgd
B D Y DI IRAAT Ul & rer
geishl fhar o1 ver e, o g @l
Wfad BT TN 042 W 044 BT TS 2|

ST BIE KR @ Aaid AT &1 @l
o H Al garrs arel 919 H 13.9 Ul
DI B 3T, TTaids HegHq PHled Hel & WR
H I 4.6 WCIEId HH B AT |

ST ARfefhae™ ke & WA o
S e HEl & wWR W AT gmEad @
Jor # A garg arel e H Silsegul bl
15.2 Uf9Td o8 &R faar, STafd 7ea9 Hree
Sl @ R ¥ 98 10.8 UG HH 21 47|

Jed Bl AR HIH BleA [HEl & R &
R IUTg dTe] el Bl o H e garrs
Tl A1 H AL IS H HHI: 185 AR
6.7 AfTerd @ B ES |
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° HIPHITU—W.HIAANTH, ACIYRA H 10 Iu1
H AR Sifdds Wl & ded faf=1 S
YOI H HaT Bl AJehi¥ieh AT BT HedidhT
o 731 | IR BAA YOTell (BU.A - S
I — G g —4 e (1) I BY.2—
AT @ad — Sif (Alee) — H{T — B 3—
HIFDT (diuepi=) — 3iTef — ST, & IR By
4— HFPHT (e PiA) — TGN — B @IS
(=) T F—ih Sifdeh, Tabldhel AR TAID
SRS UYPG dd Jeed TR & Sfid
T T | IARAE g6 W %Y. 1 & d8d
(409 eI /B) @1 Tl H BrED
ydUd H BY4—74 THON /BRIR B I
BT TR BT <@ 7T | 7B (IS PiF) —
IRA— & @g (¢an) Sifdd Tl & faia
BAA YUl = 3T 9 e Ul &
AT YdhIgd 3R A S ITART Bl
Jo T H Afd BIaT BT STABRT [T |

T YT AT & b WS H 52% Wd HHAGR
B, Safd 2050 # mY WE IS U
(FeH So) ® ded BT foTel | 35%
QT BT | A 57% AR 629% T W Urerd
& dBd STardry URad & Sidrd | Tgdhel
Jdbol Bl UM A WS 3R HRATA Bl
WRIGT 81T |

THOTAITH IR SIUHUATST & JEIH 4 29
GCM &I SUINT TRD Feg Fal 2041—2070
& AR AFATT R STel ITGehdr Bl
P 4.87—12.15 fHuT 87 T &R
6.77—12.63 15 T 87" ff" IRV 4.5
@ Ted fS@mr T 8, ST QMR N1 Iafe
@ SR 3T 7.81 3R 853 fhbur
il oT| 98 RCP 85 & T&d HH: |
PSIM 3R DSSAT & HARIH ¥ HTar 4.
22—10.64 3R 6.37—12.56 kgha' mm’ BT 7T |
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Ugel 9¥ @ URumE | 9T B fIF dRIEr
(Sraid) 3ferfd eRE kg, add 3R THAT &
dra g8 urn 1 b YRS g H 9 g3l
T 3 X9 ARGl B ger | |l
SUAR! # Fe9 s SUST <T B

S iR SMRe & SUaR B (104.79
000’/ BIRR) & A1 A~ SUARi &
dra NMC 3RS g 90T H Haq¥ 3 o |

deror H 2iet fhy 7T fSTell A oy SR
T H R /Y Y G- g AR AFBT—g,
P HAA D AT ATIA—TE /
SAEA—Ig, / Te—a eI UITell I UTere faar
T R8T B A fagar S § QiR
ST T feaEl | T A AN, 9 @l
Tl X1 & | B [HAM 8¢ 3 98T &
forg arfaReh JeMm & wu H il ured @ik
DRI UT DI T 30T B B |

gaT H§ BRBIRY & AdER B ATheA DR
@ forg 9fds Wl Acad Hotae (NPOF)
@ d8d, M Scre gonferdl srertd Sifdw,
3roifdes IR Ul | a9 2018 & QR
Adg WA (0—30 W) | O fAflda g &
T THA B Y O ST 2004 W ATHA
Tae—g—¢dT eIl YUlTell 3TU-RI g 2 |
uril H gereiiel O T A 8.2, 11.36 AR
10.24 el fhammi—1 << far 1, i
I, g & Bael YoMl H Sifdd, Taidd
3R rpEfG UG Tl I T o | o
T dd Adferd e el § 01 & forg
ey ol IR ARG BT &HdT DI HH Bl
2 3R 39 TRE SHD! HHAdASIIdS &l H
gfg BRIl ©| I8 uihar dei @ forg
UL 3R Ul ReRAT &I gerll 2 | g
& Sifde ol W A= 9y d@ gdEe
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eIl & WG BT Al MMdhedd fhar |
Ao &1 STadd AT (FE] H§ Uh Gadd
arbuscular mycorrhizal Tl'f%lﬁ'fﬁ) BT 100%
IRIAD IR HISHRIAST R wY H Fafe
T RIS § YTl 37 o1 | 100% BIaf~Tdh

3R 100% STbTalTH &Sl H Hel TAMIe

At # U FEayul SfR ST AT o |

IR q9C Tl & HAIhT & SR TSI,
SHar IR Boilaqd | Jeh S Araci—Ig
D HHA UMl H UAUIRIGE Udsl gRI
gafera qEsl # dIIRAT, FId MR
UfdeHIgied &) el STadH uTs s o,
Afd Mo & 19 3R wewgul & o |

B Ol / P ollell gRedIv & Aeas
HA Sy uRdae & I dmed AR AT
AT & JATIT D QINI, AT
IRRCAT § AT, UoTMell | Ao
Aered 41 B AGT & 3Mhad dil B
fore Rifera aRRerfo=l # fafr= Sifdes w )
(¥ IR ST) ST T—3TelT Iy fafer
(@& ¥ Rrg Py 7g e iR A g Ty
1T, T8 H T SdTs 3R URURS SdTs)
IR ARgH @ fafv= | (Frasor, -TH
dftd gRan, g dHRe SR SgAdl /
SIS ARfefbade & STuANT) AR
PHRATC) HIGIYRA H 2017—18 H T &
TIRT g6 fddm T o |

YRS T | Habd fAerar g b vaed
Iy arefReiel (GWP) 18 ¥ gl et
@ ded NfUd by MU =AEad B el o
AT 931 ¥ 13.9 Wl @1 BT 37Tg, STafd
HH Pled A & WR A IE 4.6 UfA9d HH

&1 T o7 | SRAISIY Arsfefheber e
D YN ¥ Ted Pled g b1 wR AN
A DI JoT J A 978 arel araer |
SISl T 15.2 iR &F &R T, STafd
HegH Ppre [AE) & R P d8d 10.8 Ufcrd
DH B T | e Blad R FegHq BHra [Ae]
& WR D d8d U dTel @rdael Bl gorT H
A IS H HA: 185 3R 6.7 UL Pl
P ES |

UrE Yd—ygd PV guierdl &I ugaE @l
TE & | S yonfer 1: NI (el / ATe)
+ U (SW /0 /9E6Y) + BEe, BN
JOTST 2. IR (ST /T / qdh) + HHA
A (Feoll / HETS / Hed) + HiY Yolifer
3 W UYEA (SA /<) gl we),
P YoMl 4: IETAT (Ao / H4Tel) +
A 3R BN gonfer 50 qETEEl (Bl /
Afestd) + STRRIE & BTl SeATd H SIN |
P gofer 5 P ITRIES & UBTS! Sl 4
STaad BRI (52.05 Uferd &) & ford
ol HaeTelier Sy el & wu H fafza
far S |Gl g1 Seaad feae faaRor
(26.6 Hfcrerd), Seadq Y& Rewd 73,128 /—
IR—PfY M &1 & H 9 T (17.74
gfcrerd) ueRia &=AT rfdedd Afger YR &I
HST 51 gAdid (056 = 0.15) 3R 6555
gferera Al AT & uefRid FRar 2

- fafy snfearil Tolepd S UUlell HHA

EF—1E. /R4l /HqR /B, UL
(1c/1B + Uied)) + & fow gafear (.
405 BIIR) 1,04,31276 /— T & dIf¥d

Y& A & A1 fha & W faefid fear
RIRIN

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH
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ARG B e g (SAITaNR)
PIY Srgeem SR R fm (Sruems), Py
AT, MR IRBR & d8d U W@rad Ao
2| ST P ey uRYe & w9 H SIET ST
2, T8 16 TS 1929 B HY W AT HHEH
F RUIE & AR H AMAES] USR]
A, 1860 & TEA b Usiihd AINAISC] &
wU H wRIUd & T e g e Ty
foeell # | URYE ¥ < H qETEE, Ao
aTer 3R Uy fasi |fed Py # /g iR
R1er & A=, A9 <2 SR yegd & foy
Haled AT 2| < H el 111 ASAIGIIR
HHl IR 73 Y fJeafdemedl & Ay I8
ST & FaR 9 T BT gonferdi H W Uh
2 | I IR fqeafdeneri @ fasRia denfifs
a1 gRee & 640 W AF HN A= dai
(@dId) & ARgH ¥ FRIART 3R aRSpd Bl
ST T T | SMSHINSIR -1 (U de, fRrem

Y B D FIT—ATT Tolldel aIfT IMSHITIR
@ AMT b dS! gArl 7, r®r FRIeRo
Ufchagrd Y UOTTell BT SUTRR fhar ST Ahdl
21 3R B H WRAE P srgeu™ uRve
(AMEVTRIR) BT FIAF YRAI ST YOTTetl
SR ReIH, AIfAYRH Fad HRRA 2 |

Hk-—wvu-1-&Hkkjrh; —f'k  m.kkyh vu l/kku
I LFkku

DY Yolrell SrgeT gRIISHT fHaeery
((RIUHTHIR) PIYof fAHRIT HeH &7 gl
YIRATT I gorrell FTHemT FRerd
(STSAMMEUBUHIANR) & I 1 & WU H 27
TEIR 2014 BT AT AT o AT AR fIHRT
(TP P Yomell Je&ed, Bde UoMell 3R
IR WM TG A4 AR faen) @
AT Ul Y YUMTerl IR 3R AR
qH~aa AT URITSTAT (T3S AlARYT—

IR fawar fafaferl & IRy wRa # eRd
HifT IR B & mgFataer & fau srrfh
AT g 7| IRue, srsdeT™ SR dienfia
fIery & #Aead | QU DI 1951 H 2016 TD
TS IcdTed | 5 A1, AN & IAGT 3
9.5 AT, HSEl BT AT H 13 A1, G IeqTa
H 85 AT 3R 3 & IedTad H 43 AT 9&1 PR
S BT LTI W 31R U7 GREAT 3 JHAHR
frar 2| P # o e # Scpeedr &1 ggra
<1 H uRYg o 9T U gHRg el TS © | U8
= 3R drenffret fders & agd &= | ol
T8 ¢ 3R g9 D AT TR W IS
&al H WHR U S 8 | <9 DI el aral
& fo diftes grem, wefa @ arg gff, o

3MSUHUN) 3R Sifdds Wl R Aedd gRIAIST]
(TTRINUD) A R & A~ 3T B |

Hk-—wvu-1-&Hkkjrh; —f'k  m.kkyh vul/kku
LLFku dh mn; ;k=k

1952—53 : "HYP & Wl W A I YRIeTor”
AT P gs ol |

1956 : 3fT&el AW WANI P Sirel AT 3iR
3Rl WRAT Fafad AR FEET aRITST
TP .G RIS & ®I H T T8 |

1968—89 : G HTHI " IS I TIANT" 3R
TS FNh AU DI SiTehY TSI ]
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3Rl R Fafad AR LT aRITSTT

(TeTSHIGRIRYY) & w9 H YAquaRerd 3R
e d foar |

1989 : JAHATHH AW AFUR. DI BA YOMAAT
R 3MREeT AR FARIT STH aRATST T &
A1 "B YOTTell SR YRATSHT e
@ T A AIGIYRT ARG ¥ U b T |

2004—05 : 13 UE—Tdld &gl & A1 s
JITAT Sifowd @ gv Aeged gRIreAr
(TTRSATD) BT BAJNFIRSR A SireT 17|

2010 : TH¥Icl JOTTCAT SR URISTT fagmery
3R HEeT Tl WR RIS WReld FHfad
AT RIS BT A4 HA: HY JoTell
SR RIS Feermerd 3R Py gometr
R 3MREeT AR FARIT STH aRATST T &
w0 H gae fear man|

2014 : URIUHARR (HI.AIRFE) BT gof
IR TR H I (3ruUe) wR fear T
w0 H T 9 e | By genear wR
RIS AR FAIaT e aRATST 3fR
Sifde Tl W Aead URASHT (THIIBITE)
I & A T & wUH F|

If{kir bfrgkl

B YUl STFAET TRATSTT B IR
S Udl WS, (Hdd SEIee 3% digd
REd, TREM, &) & MR I & SR Hel
SN ST ATl @ 7 # g8 ot | S g @
IARAT DI S & Fag H Reafcr &1 Them a1
& foq Topiferd SUIRTS BIRTe 3iith YRIdheaRd
RAd gRT Ea fam T o i 9gd & A
I & iR e R Stetarg @1 fafi=1 Rerfo

P 3T TITT STHBRI U1 B MMaLAR HaH
I3, i P T BHA Bl USMIR 9 &
forv foasl & uifies e < 9@ | SHa)
THleT RS, 1947 H§ He1R g, o A® <2 4
IS TN & dcd S IR IR TR BT
g TSl | fhda Tl & Wdl )R B9 el AR
WTE R0 B 3R TAAT Dol TR ST
I & AdTee @& A & Rure # 9o fa
TAT| 1953 H THE! & SaRaT IR SIS TN
IRASHT & AT W WRA—IMRST W)
TSN AHSd & d8d Wl hdfell & &7 W
"I T B FHRATT Bl (F=ferRaa gt
@ AT UreAred fobar |

framq & a3 o Rafodl & e T—arer T
IS H TANS b TIRTH BAA bl
ufdfoharell &1 reuaT HR= & forv |

o S MAE! el H fAf=T IRl @1 Aer
gfafshar &1 S &R A= Hi—Terary
gAl & oy gead SaRE HATST BT STH
DT |

o WPl Sared & forv fafi=1 ArseIo 8iR
BIEh{Eh FaRBT & ATUET UG BT JeTIT
AT |

o fHOMI & UHT B IURCH W INb
SUINT T ADBT BT YR DA |

qIc ¥, 1956 H 3N TR U, srerid
RIS & SRR H o1 37 3R 39 3iRda
TR AT T I oieror (Tmsiugea)
% ©U H Il &I 737 | AT A @ TS &
IE Ao e &R fawra & fafi= ==on 9
Torl difs fa=i 3R dienfial & faer |
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gfg 81 IR Jgcl AR &I [ fhar T 9 |
PN ARGIIS vmsl, R, dvvr, RS
9 R SR 98 Bl Bl AT Rd
I & BT faRaR far | Afes
P IAAT 3R TP IYANT GETdT W IR SR
RET| 1968-69 H 9 AN Bl ARIA 9RA™
AT T ST IR (TamSiiemRyd)
IREG WEV" & A1 WHd [har TRT o |

P ey, eRd Hifd & ae A1 g
B TR R Digd &l clf U WIR fder
@ forg yomel gfeamror 8T w1fRy 9 e
 BH YUl SHE FHET Y B B [Ty
AT & 3R 741 U=adig Ao & SR
Ig URASHT feemers § 9ot €1 TS 3R 3
BFA HOMS AL uRare 1 Feenea &
AW & ®Y H A/, 1989 H HRA™ & AN
AR, ¥R3, JAT RN faar 37 | S ST,
1141 U AT & AR GSRITHNR Bl
2009-10 & QR PIY YOl T YRATSTT
fFcerer ((ENHTHaR) & w4 § g9 A1Hd
T /7| 2014 & SR (1241 =AU IroiT)
YSITHIRIIR I qof fadmRid e wRd™
DY JOTCAl SIFHIT FLA & WU H I~ 3IR
AT fhar a7 SR gaigd By gomferi wR
IRge R FHfad g uRITSI
(T HITRI—ITETHUH) & H—ar (HIS[aT
74 Bgi) 3R AP TR R Acdd TRATSHT Al
(TAdIRNUS, HISET 20 WE—|dATAT D al)
fFrforRad SRR & | ERIE & Ud
3I=T 37T &1 &

o UPHIpd P yomferdl H IATGdhdl 3R
HARA IYIRT &1 H GIR & oy Ieara=
ddbll TR gRATEl 3R AMRS A
DA |

okf’kd ifronu k(’é//
2018&19 \/)

o faf=1 Py Refedi & forg et anfie
WU Y IR AR YR Pl gite F Wil
UdhIdhd Wil oTlel!l Afed [damRaa T |

o JUTTEHl JMEMRT HY It UrERIdsal &
SAT—T YRIET0T, FITIT 3R YR BT |

o UBIGA PV Yunferdl § AFG HAw™HA o
3R & AT & |

o PN YUl & e 3R fddry & Wi
UE3ll IR Gl b Ub HSR & ®Y H BRI
DA |

o T H UG PV YOIl SITHT Bl HHI
3R TR AT |

TAGI WMOAT & 916 9 A o fafv=
giRRerfaami—3fered IR FarF—smeR Rerfod
@ fou oY Sares denfifeal & fen sk
M W AEqul anTe faar 7 | 39 urenfifea
B I T3 WAl b A A [
TR SURANT 3R ST oA YT H_AT 2 |

U & HY Y9 &F [ &
o THIPT PIY sromed

o STORA—STITRT I AR AHRID HH /
ST Joferal &1 fdeTd BT

o fAN=T B Al & forg swead fhel
BT FATTT

o IJH B HANH AR 3R B Tl
Pfely 9T ST

o fIf¥=1 wua wonfeaal & dsd Sars
JMATIHARA 3R B 9= fafey

o faf= FR—TRRuftes o=l oy Refoal &
T fITTYoT HRAT
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PIY / BHe JOferIihT fagetyor
faf= ®waal IR Mgl & ¥aRl @& forg

IR B B AN

a1 $fY / waer gonferal § gaigd uvd
e BT

HHA B UGER 3IR Mgl P [aRar W
eIl Ybidd v T AR THRIS
SERCACIRCIC)

AT BT YONordl H BellaR Bl
BT M HRAT

HETA R Hrenfifdhar
SEEIRESECTANCIL]

Sifde Td aRyfg el

SINKICE|

BHA /P Yollell ¥ FHaed ScHd Jda
fara @1 fddra e

Hk-—wvu-1-&Hkjrh; —fk n.kkyh vul/ku

ILFkku Jjk futufyfLkr riu ;ktukvi Bpkfyr
gl

1. 91§ .19 —¥1.$5.9.3070.9.~H gorme

SR TR (SSIATSYHYHAIR) HIETYRH,
HRATAY 30T IR AR (YT HiY Fomelt
P JoTTell, 3R WSl IR e
Td AFG AR [Br) & A1ef aRA™ $iY
U QTR AR (STSIMEUHTHIR)
@ WU H I~ Blx YUl [Aafyd e
T |

2-

lichth

Jd—r —f'% ¢.kfy ;k 1J vi[ky Hkjrh;
Leflor vull/ku ifj ;ktuk ¥, vk Bhvkj ih
&vikb, Q, It

I vk, Q, 1 vul/ku dat gemsiiemdi—

JMSTHUH BT Aded Tb RIS HH=<ID
BT faT SRR ST Qe SMERSUh Uk
& YA FRIF0T & SicRTa BT | i —%Ce
Y 74 Bal W P [HAT AT T | A g S
DY FRIILTTA & AT I &= AFAL
Dg AT Y faafdererl H gl Aogd
P JTHU R SUAE & W o AR
TaEIRG AT 4 &1 gU ¢ | IREdl Ao &
SR 41 AIG[ET g SIRI <& |

[kr 1) "Wk | Tz JomT 32 Sl )R =
8 8 A Dg Al & TEHIRIdr Igaur
T gU B | W H WY (UgS fharl & war
R PWIN & ©9 H OEN o arell) o
fafr=1 B STeary & § Rerd 2 iR @
& B FHITIRT B 2 |

tifod [krh
I, uthvk, Q4

TE URISTHT aqAE | 16 Il | ORerd
DY fIegfernerar / TeAIuaiR TRl 20
ST Bl W WA H g | AHusrgd |
TAGSIUG Bl Yeh T A=l (RIS
eI 3TIeIh) §RT AT T STar g Sl
Fawrs ATHYSTTd & IRIANG R ®
3T 1T 2 | TR & HISal 20 FEaRH
dai 39 Hcad RATSHT H e fhar Tar
2 |

1j uVod 1ifj;ktuk
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EXECUTIVE SUMMARY

1. Name and address of the Institute

Uttar Pradesh, India
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ICAR- Indian Institute of Farming Systems Research, Modipuram, Meerut-250110,

2. Budget (2018-19)
a) Institute (¥ in Lakhs)
Plan Non Plan
Provision Expenditure Govt. Allocation Total Exp. Out Exp. Out Total
Grant internal+ Allocation of of expenditure
additional (col. 3+4) Govt. revenue (col. 6+7)
amount Grant generation
provided by
Hqrs out of
Council shares
1 2 3 4 5 6 7 8
2164.90 2049.39 2064.48 10042 2164.90 1993.85 55.54 2049.39
b) External sources (Z in Lakhs)
Source Budget Expenditure
Pension and other retirement benefits 423.00 384.82
Personal loan and advances 0.00 -
Externally funded projects 154.76 11492
Total 577.76 499.74
¢) Revenue generated (Z in Lakhs) during 2016-17
Source Amount
Farm Produce 36.98
Sale of fish, milk and livestock Included in Farm Produce
License fee/ water charges 3.15
Miscellaneous 12.10
Interest on loan and advances 034
Interest on TDR 21.01
Others (Royalty and Inst. Charges) 0.09
Total 73.67
3. Staff position (as on 31.03.2018)
Category Sanction Position Vacant
Scientific
Director 01 01 Nil
Principal Scientist 07 03 04
Senior Scientist 12 10 02
Scientist 19 16 03
Total 39 30 09

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH
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Category Sanction Position Vacant
Technical Staff
Category-III (T-6, 7/8) o2 - 2
Category-II (T-3, T-4 & T-5) 19 17 02
Category-I (T-1 & T-2) 03 03 =
Total 24 20 (073
Administrative Staff
Sr. Administrative Officer 01 01 -
F&AO 01 0 01
AAO 01 - 01
Assistant (173 o -
UuDC 02 (1] -
PS 01 01 -
PA 02 03*+01 -
Jr. Steno Gr.IIT 01 02*#+02 -
LDC 03 (1) 01
Total 16 17 01

Supporting Staff

Temporary Status Casual Labourers 12 11 01

Total 26 27 05

Silent Research Achievements

The higher gross and net returns were fetched from
sugarcane-ratoon-wheat cropping system
(Rs.106795/yr and 68295/yr).The highest benefit:
costratio was accorded from pigeonpea-chickpea-
okra cropping system (2.94). Thus, from 1.5ha IFS
model, the total gross and net returns were of
(Rs.763744/yr) and (Rs. 517308/yr.) and
concurrently 939 man days/yr were also generated.

Among the guava cultivars, ‘Shweta’ yielded higher
fruits than other fruit crops and their cultivars.

The vegetable based intercrop module was realized
higher profit than other crops modules in the
horticulture system.

The lowest input energy was used in zero tillage
(ZT) than conventional tillage of field preparation.
The total energy used in different rice establishment

methods ranges varies from 25724 to 27069 MJ/
ha.

Sugarcane varieties ‘CoPK05191" and ‘CoSe
03234’ were found more suitable for higher number
of milling able cane (NMC) and green top. Both
the varieties also performed well under organic
production system than remaining varieties.

Four modules of one acre integrated organic
farming system for Western plain zone indicates
that in the second year the yield of basmati rice
improved by 17 % through better variety and
management. Seven IOFS models are under
development in six states.

A 0.72 ha IFS model covering 53% area under
cropping system, 25% under horti-pasture 17%
under agri-horti and 5 % under boundary

plantation, livestock unit, and vermicomposting
recorded net return of Rs. 1, 37,733/- with 2.17

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH



of B:C ratio. Dairy module contributed 32.4% of
net income followed by cropping system (30 %),
horti-pasture (20.8%) and boundary plantation
(16.8%).

Water and energy efficient cropping systems have
been identified for 20 states. Location specific best
modules of IFS has been identified and documented
for 16 states. Typology analysis performed using
39 variables related to determinants of farming
systems indicated six prominent types of farming
systems at the country level.

Geo-referenced characterization of organic farmers
indicated existence of wider yield gap between
yields obtained by organic farmers under AI-NPOF
experimental yield for many crops. The wider yield
gap is mainly due to under dose application of
organic manures and adopting only indigenous
practices for organic farming.

Through FarmDESIGN, 3 major farm types were
identified viz. Marginal poor, Marginal mechanized
and medium well-endowed farmers for
Muzaffarnagar district of Uttar Pradesh.

In arid agro-ecosystems and deficit rainfall
situations, soybean grown under organic production
system performed better over inorganic and
integrated crop management production system
with 36.7% higher yield in comparison to inorganic.

On average basis and across the cropping systems
in wheat conventional practice recorded about 12.7
and 68.3 % higher grain and straw yields as
compared to conservational practice (zero till
wheat).

There is little built up of phosphorus, potassium
and organic carbon with the adoption of recycling
of crops residues like rice and wheat straw; green
gram, cowpea and sunhemp residue in various
cropping systems. On an average 16.58 t/halegume
crop residue on dry basis is being recycled under
conservational practices, which enhanced the
organic carbon content of soil from 0.42 to 0.44.

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH
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CH, emission reduced in direct seeded rice

compared to transplanted rice by 18.5 and 6.7 per

cent under high carbon and medium carbon soil
strata, respectively.

Four cropping systems were evaluated under
organic, integrated and chemical fertilizer nutrient
management practices. Higher carbon buildup of
74 Mg/ha noticed under CS4 in organic
management compared to 40.9 Mg/ha under CS1
in chemical management. Maize (sweet corn)-
mustard-GM(Sesbania) cropping system under
organic cultivation sequestered more carbon
compared to all other cropping system as well as
integrated and chemical treatments.

Projected irrigation water productivity during mid-
century period 2041-2070 using 29 GCMs showed
arange of 4.87-12.15 kgha'mm™ and 6.77-12.63
kgha'mm™ through APSIM and DSSAT,
respectively under RCP4.5, which stands an
average of 7.81 and 8.53 kgha'mm! during the
baseline period. It reduced to 4.22-10.64 and
6.37-12.56 kgha'mm™ through APSIM and
DSSAT, respectively under RCP8.5.

The first year result reveled that between three date
of planting (DOP) viz., autumn, spring and summer;
autumn planting gives highest cane yield in all the
treatments as compare to other DOP.

Between various treatments NMC was highest in
autumn planting with the treatments spray of
jeevamrit and waste (104.79 ‘000’ /ha).

The districts i.e. jammu and shamba covered in
survey follow mainly Rice-Wheat and Maize-
Wheat cropping systems along with patches of
Rice-Wheat/Pulses-Wheat/pulses-pulses system.

Under Network Project on Organic Farming
(NPOF) experiments, to assess the behaviors of
phosphorus in soil, three composite soil samples
were collected from surface layer (0-30 cm) during
the year 2018 from three production systems. Water
soluble P were recorded 8.2, 11.36 and 10.24 mg
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kg, respectively in organic, integrated and
inorganic nutrient managed plots in rice-wheat
cropping system. Effect of different nutrient
management practices was also assessed on soil
biological properties. The highest amount of
glomalin was extracted from the 100% organically
managed plot. A significant difference was observed
in the total glomalin content in 100% organic and
100% inorganic plots.

During the evaluation of zero budget farming
involving Beejamri, Jeevamrit and Ghanjeevamrit
in basmati rice —~wheat cropping system, highest
population of bacteria, fungi and actinomycetes was
found in the plots managed by NPOF package,
but the differences among the treatment were not

significant.

During the study of the adaptation and mitigation
potential of climate change through Cropping

System/Farming System approach preliminary
study indicated that global warming potential
(GWP) reduced in direct seeded rice by 13.9 per
cent compared to transplanted rice under high
carbon soil strata, while it was reduced by 4.6 per
cent under medium carbon soil strata. CH, emission
reduced in direct seeded rice compared to
transplanted rice by 18.5 and 6.7 per cent under
high carbon and medium carbon soil strata,
respectively.

Five pre-dominant farming systems have been
identified in hillzone of Uttarakhand.

Diversified Tribal Integrated farming system Crop
(paddy-wheat/ mustard/ lentil /chickpea) +
Livestock (1C/1B + poultry) + Kitchen Garden
for (0.405 ha) with annual Net Returs of Rs
1,04,312.76/- has been developed at farmers field.

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH
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INTRODUCTION

Indian Council of Agricultural Research-at a
glance

Indian Council of Agricultural Research ICAR) is
an autonomous organisation under the Department of
Agricultural Research and Education (DARE), Ministry
of Agriculture, Government of India. Formerly known
as Imperial Council of Agricultural Research, it was
established on 16 July 1929 as a registered society
under the Societies Registration Act, 1860 in pursuance
of the report of the Royal Commission on Agriculture.
The ICAR has its headquarters at New Delhi.

The Council is the apex body for co-ordinating,
guiding and managing research and education in
agriculture including horticulture, fisheries and animal
sciences in the entire country. With 111 ICAR institutes
and 73 agricultural universities spread across the country
this is one of the largest national agricultural systems in
the world. The developed technologies at institutes and
universities are being transferred, validated and refined
through more than 640 KrishiVigyanKendras (KVKs)
of the council.

The ICAR has played a pioneering role in ushering
Green Revolution and modernization of agriculture in
India through its research, education and extension
activities. Developments in agriculture in India through
councils research and technology development enabled
the country to increase the production of food grains
by 5 times, horticultural crops by 9.5 times, fish by 13
times , milk by 8.5 times and eggs by 43 times since
1951 to 2016, thus making a visible impact on the
national food and nutritional security. This has been
achieved despite the limitations of decline in water table
as also rainfall by >100 mm compared to 1950s,
increase in minimum temperature by 1.6 degrees
Celsius, macro and micro nutrient starved soils and loss
of around 16 tonnes of soil/ha through land erosion.
ICAR applied science to agriculture which ushered in
the green revolution making India self-sufficient and self-
reliant.

The council has also played a major role in
promoting excellence in higher education in agriculture.
It is engaged in cutting edge areas of science and
technology development and its scientists are
internationally acknowledged in their fields.The
challenge before ICAR is to ensure nutritional security
to ever-growing population of the country with little
potential for increase in cultivable land area, ensuing
shortage of water and global warming.

Mandate of ICAR

e Plan, undertake, coordinate and promote research
and technology development for sustainable
agriculture

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

e Frontline extension for technology application,
adoption, knowledge management and capacity
development for agri-based rural development

e Policy, cooperation and consultancy in Agricultural
Research, Education and Extension.

ICAR-Indian Institute of Farming Systems
Research, Modipuram is one of the institute working
under Indian Council of Agricultural Research.The
Project Directorate for Farming Systems Research
(PDFSR) was given the status of full-fledged institute
w.e.f. 27" November, 2014 and renamed as “Indian
Institute of Farming Systems Research” (IIFSR)
with 4 divisions (Integrated Farming Systems
Management, Cropping Systems & Resource
Management, Organic Agriculture Systems and Transfer
of Technology, Refinement & Human Resource
Development) along with AICRP on IFS and NPOF
being an integral part of the institute.

Brief History

The genesis of the Cropping Systems Research
Project may be traced back to the visit of Dr. A.B

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH 15
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Stewart of Macaulay Institute of Soil Research,
Aberdeen, U.K., somewhere in mid- nineteen forties.
He was invited by the then ‘Imperial Council of
Agricultural Research’ to review the status in respect
of soil fertility investigations, in general, and manuring
in particular, and to suggest necessary steps which might
be taken to obtain adequate information under different
conditions of soil and climate within a very short time
so that the agricultural departments could provide
relevant instructions to the farmers for increasing the
crop yields. His review report, published in 1947,
significantly influenced the philosophy and practice of
fertilizer experimentation in the county. The importance
of conducting simple fertilizer trials on cultivators fields
and complex experiments at selected centers was
emphasized in the report which promoted the initiation
of n“Simple Fertilizer Trials on Cultivators Fields” in
1953 under Indo-American Technology Cooperation
Agreement through Soil Fertility and Fertilizer Use
Project:” with the following objectives:

e To study crop responses to NPK, when applied
separately and in different combinations under the
cultivator’s field conditions.

e 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.

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

e To demonstrate the role of fertilizer use on crop
production before the farmers.

Later, in 1956, Model Agronomic Experiments, i.e.,
complex experiments on carefully selected centers,
were also brought under the purview of the project
and it was renamed as ‘All India Coordinated
Agronomic Experiments Scheme (AICAES)’. With the
passage of time the scheme went through various stages
of evolution to keep pace with the development in
science and technology and to meet the increasing
demands. The research arena was expanded to include
agronomic research encompassing cultural practices,

irrigation, nutrition, chemical weed control and multiple
cropping. But the emphasis continued to remain on soil
fertility and fertilizer use efficiency. In 1968-69 the
scheme was sanctioned as ‘All India Coordinated
Agronomic Research Project (AICARP) with two
components viz; ‘Model Agronomic Experiments and
‘Simple Fertilizer Trials’.

Nevertheless, even after green revolution,
agricultural research centered on only individual crops
in isolation. But for a sustainable development the
system approach is a must. This realization might have
given an impetus to start cropping systems oriented
research and the project was upgraded into a

Directorate during 7" five year plan and was
established as the ‘Project Directorate for Cropping
Systems Research (PDCSR)’, which became
functional in March,1989 with its headquarters at
Modipuram,

Meerut, U.P. Further, during 11" five year plan
PDCSR has been re-designated as ‘Project
Directorate for Farming Systems Research
(PDFSR)’ during 2009-2010. During 2014 (12* five
year plan) PDFSR was upgraded to a full-fledged
institute and renamed as “ICAR-Indian Institute of
Farming Systems Research” besides AICRP on IFS
(in 74 centres) and NPOF (in 20 co-operating centres,)
as an integral part of institute (with the following
mandates:

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

e To develop efficient, economically viable and
environmentally sustainable integrated farming
systems models for different farming situations.

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

e To undertake human resource development and
capacity building in integrated farming systems.

16 ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH



e Toactasarepository of information on all aspects
of farming systems research and development.

e To coordinate and monitor integrated farming
systems research in the country

Since its inception, the institute has made significant
contributions to the development and refinement of
agricultural production technologies for diverse eco-
edaphic and resource-base situations. These
technologies have been aimed at efficient resource
utilization and yield maximization through new
technologies.

Some of the major areas of research are:

e Integrated farming systems.

e Development of need-based efficient and profitable
cropping/farming systems and its analysis.

e Optimum varietal combinations for various crop
sequences.

e  Optimum crop combinations and planting geometry
for intercropping systems.

e Tillage requirements and crop establishment
practices under different cropping systems.

e Agricultural resource characterization and
constraint analysis under different agro-ecological
regions/ farming situations.

e Efficient sources of fertilizers for different crops and
soil types.

e Effectoflong term INM and chemical fertilizer use
on crop yields and soil fertility under different
farming/cropping systems.

e Options for introducing legumes in cereal-cereal
cropping systems

e Farm mechanization and crop residue management.
e Climateresilient agriculture.

e Organic and precision farming.

oifkd ifronu | N/
17/
2018819 | &

e On-farm evaluation and refinement of cropping
systems technologies.

e Cropping/ farming systems related database
management

e Human Resource Development related to Farming
Systems Research

During the year ICAR-IIFSR was operating
through following three plan schemes:

ICAR-Indian Institute of Farming Systems
Research, Modipuram

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

AICRP on Integrated Farming Systems (IFS)

AICRP on Integrated Farming Systems, a plan
scheme initiated from 2010-11 operates currently with
74 centres (25 on-station main, 11 on-station sub, 32
on-farm and 6 ICAR institute based voluntary centres)
covering all the 15 agro-climatic regions. The scheme
isin operation at 34 SAU’s, 1 central university and 6
ICAR institutes and covers 24 states and lunion
territory and cover the entire country which is being
operatingunder the administrative control of Director,
ICAR-IIFSR.

Network Project on Organic Farming (NPOF)

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

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH 17
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SOIL AND CLIMATE

During the reporting year the onset of southwest
monsoon was recorded on 27" June, which was timely
onset. Total annual precipitation of 976.7 mm was
received with uneven distribution. This was 30.8 %
higher than the normal precipitation of 747.0 mm. Out
of the total annual precipitation, Southwest monsoon
contributed 95.5 %. The mean maximum temperature
varied from 20.0°C in January to 38.5°C in May and
June while the mean minimum temperature varied
between 5.7°C in December to 25.8°C in July. The
average relative humidity and sunshine hours were
72.7% and 6.7 hours/day, respectively. There were
44 rainy days with rainfall more than 2.5 mm. The

highest daily maximum temperature recorded was
43.5°C on 26" May and the lowest minimum
temperature was 2.0°C on 30" December. The
summary of the monthly meteorological data are
presented in Table 1.

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

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

Month Temperature (°C) Avg. Sunshine Rainfall (mm) Rainy days Pan
RH hours (nos.) evaporation
(%) (hrs/day) (mm)
Max. Min.
January 200 6.6 75.1 57 29 1 53.10
February 242 10.6 68.6 7.6 33 1 65.00
March 30.1 152 604 8.7 0.0 0 135.80
April 357 19.1 64.6 80 14.0 3 261.00
May 385 22.1 62.1 8.1 183 2 298.60
June 385 250 69.8 64 48.1 4 248.60
July 337 25.8 852 44 494.5 15 148.00
August 330 255 86.7 5.1 2099 8 125.00
September 31.7 235 839 7.0 1804 9 11520
October 315 172 71.7 81 40 1 9720
November 269 12.1 70.0 6.0 13 0 71.80
December 219 5.7 68.2 6.0 0.0 0 62.10
Annual 30.5 174 72.7 6.7 976.7 4 1681.4

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH 19
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Integrated Farming Systems management (IFSM)

Project Title: Development of Sustainable IFS
Model for Western Plain Zone of
Uttar Pradesh

Crop component

As per the need of 5 members of Indian family, for
which various crops like cereals, pulses, oilseed,
vegetables, sugarcane and green fodder were occupied
in the various cropping sequences under assured
irrigation supply in western plain zone of Uttar pradesh,
on the other hand predominant crops were selected in
order to uphold productivity, sustainability and
profitability. The productivity of the system as a whole
goes up to 100.88 ton/annum when yield of each crop
was multiplied with its market price and that was
compared with sugarcane market price for bring
equivalent yield (ton/annum) (Table1).Whereas, the
highest gross and net returns were fetched from
sugarcane+cowpea (2:1)-ratoon-wheat cropping
system (Rs.106795 and 68295/annum from the
3600m?*area). While, the benefit: cost ratio was higher
in pigeonpea+maize (2:1)-chickpea-okra cropping
system (2.94) resulted due to low cost of production.

55.6% of NPK requirement of the crops and fruit
plants (Table 2) can be full filled within the system.
When, looking towards nutrients supplyof various farm
based byproducts (crop residues), vermicompost and
green manure crop (Dhaincha), out of these dhaincha
grown as green manure crop in between rice and wheat
crops which had more nutrients (3.5:0.60:1.20%NPK
on dry weight basis, respectively) thereafter in
vermicompost (2.1:1.5:1.4% NPK).The total N, P and
K requirements of crops and fruit plants was 540, 270
and 360kg (Table 2). Nutrient balance indicated that
animal and crop based wastes in the IFS model can
put aside 49.3% of N, 46.7% of P and 66.3% of K
(55.6 % of NPK) otherwise these nutrients will go
waste in the environment.

Dairy component

Dairy component play a vital role in meeting the
demand of expenditures, create a sizable amount of
organic plant nutrients and fuel in the form of dung cakes
In this model two Murrah buffaloes and one Gir cow
along with their calves being kept. Milk production of
these animals was stood round 4098 lit./year. Gross and
net profits were of Rs 261231 and 139667/annum after

Fig. 3. : Cropping plan for full filling the needs of house hold and livestock
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Table 1. Productivity and economics of various cropping sequences in IFS Model

Cropping sequences Land allocation SEY* Cost of Netreturn Grossreturn B:Cratio
under differed (ton/annum) cultivation (Rs./annum) (Rs./annum )
cropping sequences (Rs./annum)
(m?)
Sugarcane+ Cowpea (3:1)
- Ratoon- Wheat 3600 32.68 38500 68295 106795 271
Rice-Wheat- Dhaincha (GM) 1800 771 8650 16426 25076 2.89
Pigeonpea + Maize (1:2)
- Gram —Okra 1800 24.87 27500 53328 80828 294
Maize- Berseem-Urd bean 1800 1648 19400 34160 53560 276
Sorghum (F) - Mustard -Moong
bean 1100 13.20 17600 25300 42900 243
Napier+ Cowpea /Napier+
Berseem-Subabool 400 594 7550 11755 19305 2.58
Total - - 119200 209264 328464 -
SEm+ 343
CD(P=0.05) 1.07
*SEY: Sugarcane equivalent yield (ton/annum)
kel Poultry (10 birds)
. 325kg 2 I
ik 500 kg MSC %
. Mushroom
E
= + 40566ke GF " 1 500 kg
2 Dairy 160 kg P Crops (Cereals -1850kg.
& (2 buffaloes & 1 cow) » Pulses-1966kg, Oilseed
384810 -146kg. Sugarcane-
) Market |4 — 25000kg)
L
FYM Mk [ Horticulture (Fruit -
16200kg 4098 fit. Household o 5643kg, Vegetables-
Fe {5Members) (g 130.5kg)
yermompost 100kg VC 338k FV
S000kE 450kg Boundary plantation
l l Kitchen gardening IT;:;T‘:::::::::’
Crop 2400kg | | Horticulture 338kg Veg. fruits
S00kg
Resource flow model of Integrated Farming System under assured irrigation (1.5 ha)

Fig.4. : IFS Model
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Table 2: Improving soil health through recycling of organic nutrients
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Source of nutrients and per cent Available Approx.  Approx. Approx. Total NPK
nutrient content (N:P:K) quantity of farm N (kg) P (kg) K (kg) produced in
on dry wt. basis produce in (kg) IFS
Model (kg)
Sugarcane dry leaves (0.4:0.19:1.29) 3360 1344 6.34 43.34 63.16
Mustard straw (0.42:0.08:0.88) 250 1.05 0.20 220 345
Chickpea straw (1.19:0.06:1.25) 2400 28.56 144 30.00 60.00
Moong bean straw (1.12:0.27:1.00) 320 3.58 0.86 320 7.64
Urd bean straw (0.85:0.18:0.53) 217 1.84 0.39 1.15 338
Pigeon pealeaves (1.28:0.37:1.62) 781 10.01 2.88 12.65 2553
Dhaincha (3.50:0.60:1.20) 1172 41.02 7.03 14.06 62.11
Paddy straw (0.36:0.08:0.71) 320 1.15 0.26 227 3.68
Tree leaves( 1.20: 0.58:0.42 150 1.8 09 0.6 33
FYM (0.6:0.4:0.5) 4320 2592 17.28 21.60 64.80
Vermicompost (2.1:1.5:1.4) 5400 113.40 81.00 75.60 270.00
Poultry manure (1.1:0.8:0.5) 260 2.86 2.08 1.30 624
Fish pond(1000m?), nutrient supply through 44 19 55 11.8
water and silt 9.09 0.55 22.30 31.94
Mushroom compost(spent) (0.8:0.3:0.3) 1000 80 30 30 14.0
Total 19950 266.12 126.11 238.77 651.00
Nutrient requirement for crops and fruit plants 540 270 360 1170
in IFS Model (kg/annum) and nutrients requirement (49.3%) (46.7%) (66.3%) (55.6%)
within the system

selling of milk, farm yard manure and vermicompost.
As well, from the dairy component of IFS model3.0ton
vermicompost and 16.0 ton FYM/ annum were
obtained. From the project one culled buffalo and one
calve were sold of Rs. 45300/-.

Horticulture component

The fruit plant species in horticulture component is
comprised of mango (5), guava (35), peach (2), pear
(10) and 40 karonda plants as boundary plantation
across the garden boundaries. In the IFS model fruit
plants at now attain the age of 15 years and they
produced just about 5643 kg fresh fruits and 130.5 kg
green vegetables as intercropping with fruit plants. The
gross and net returns from the horticulture component

wereattained of Rs. 125600 and Rs. 67100/ annum
through sale on prevailing market prices.

Fish component

A mix of fish species including rohu, katla, marigal,
common carp, silver carps and grass carp were stocked
@ 10000 fingerlings/ha in aratio of 20:20:20:10:20:10
for composite carp culture in IFS pond (0.1 ha) during
2018-19. The pond was fertilized by the excreta out
from animal shed (dairy wash) besides periodic
fertilization with NPK mixture to maintain the natural
fertility of fish pond for optimum plankton production.
Fishes were fed with floating pelleted diets having 26%
protein content @ 5% of their body weight. During the
culture cycle of 11 months 325 kg of fish were harvested

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH 23
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Table 3: Round the year vegetable production for seven family household and space required)

Kharif Rabi Summer
Crop name Rowlength  Number  Cropname Rowlength Number Cropname Rowlength Number
(sqm) of plants (sqm) of plants (sqm) of plants
Pumpkin 12 20 Peas 1.59 159 Tomato 504 68
Cucumber 141 24 Broccoli 1.68 38 Onion 1.68 168
Okra 021 6 Cauliflower 1.89 492 Radish 1.35 105
Spanish 1.59 53 Carrot 2.1 4 Okra 021 6

Fig.6. : Button Mushroom and

from the 0.1 ha of pond. A gross return of Rs. 29250
was realized from sale of 325 kg of fish harvested. The
net profit from the module was recorded at Rs.15750.

During the culture period physico-chemical
parameter of the fish pond was measured through using

QOyster Mushroom

of multi-parameter water quality meter (Hach HQ 40d)
and were in the range of water temperature ranging from
19.5- 31.5°C; pH 7.5- 7.8; free carbon dioxide 1.5-
1.8 ppm; total alkalinity 235-380 ppm and TDS (mg/1)
250-450. To prevent eutrophication by excess release
of nutrients from dairy unit, diversion of excess urine

24 ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH



and wash were carried out for its application in crop
and orchard module through irrigation channels. The
gross and net primary productivity were found in the
range of 720.1-925.8 mg C/m’/hr and 475.1-635.4 mg
C/m’/hr following light and dark bottle method. The
module could recycle the byproducts from dairy unit
for its conversion to useful biomass.
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Mushroom production

By utilizing 50% capacity of the crop room, 120
kg yield of mushrooms (80 kg button and 40 kg oyster
mushroom) was harvested with additional yield of 500
kg of high quality spent mushroom compost (from
button mushroom and 500 kg of animal feed (from spent
straws of oyster and milky mushroom). Thus, from this
module of Rs. 6800 can be earned as net profit.

Table 4: Productivity, economic profit and man-days spawned from the different enterprises of integrated framing system

Component Land Farm produces Total farm Variable Gross Netreturn  No.of
of IFS Model allocation (per annum) produces cost return (Rs./ man days
(ha) in kg/ litre/ton/  (Rs./ (Rs./ annum) generate/
nos. (SEY annum) annum) annum
(ton/annum)
Crop 1.04 Cereals -1850kg 100.88 138700 328464 189764 285
Pulses-1966kg
Oilseed -146kg
Sugarcane-25000kg
Green fodder —40566kg
Dry fodder- 7094kg
Dairy (2 buffaloes 001 Milk- 4098 litre 72.64 121654 261231 139667 160
and 1 cow), FYM-16200kg
vermicompost unit 0.0l Vermicompost -3000kg 55
Horticulture 0.26
Fruit Vegetables Fruit-5643kg 52.80 58500 125600 67100 165
Vegetables-130.5kg
Fishery 0.1 Fish -325kg 9.5 13500 29250 15750 105
Poultry (10 birds) 0002  Egg-1200 nos. 298 3850 9700 5850 20
Poultry manure-260kg
Mushroom 0.04 Button mushrrom-80kg 347 4500 11300 6800 30
(Button mushroom Milky mushroom -40 kg
and milky mushroom
Kitchen gardening  0.02 Seasonal vegetable-338.2kg  2.08 3500 7665 3265 18
Boundary plantation 0.02 Fruit Bael(10)-150kg 3.09 4800 10050 5250 10
Jackfruit(11)-200
Lemon(37)-80kg
Aonla(8)-30kg
Total 1.5ha 24744 349004 783260 433446 848
Per hectare basis SEm+ 0.78 232669 522173 288964 565
CD(P05) 239
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Kitchen garden

It has been observed that during kharif season
pumpkin, cucumbers, okra and Spanish can be grown
efficiently. Whereas, in rabi and summer seasons
vegetables like peas, broccoli, cauliflower, carrot,
tomato, onion, radish can be grown for supplying of
varying type of vegetables. Further, the row spacing
and number of plants of each vegetable crop is shown
in the Table for better known. The results of study
showed that 0.002 ha of land is sufficient for regular
supply of vegetables for 7 members of a family. The
yield of vegetables in kitchen garden was 338.2 kg/
annum. The economic values in terms of gross and net
returns from kitchen garden stood at Rs.7665 and Rs.
3265/annum, respectively

Project Title: Development of fruit crop based
high density farming systems for
higher productivity and profitability
under small farm conditions

Fruit crops are well known for nutritional security
along with environmental security. In order to achieve
additional income, nutritional and environmental security,
present project on development of fruit crop based
farming system is underway to identify most profitable
fruit crops, their cultivars and intercropping modules.

Plants of 3 varieties of guava (Psidium guajava)
viz., Allahabad Safeda, Sardar (L-49) and Sweta, 3
varieties of ber (Ziziphus mauritiana) viz.Gola, Seb
andUmran, 3 varieties of Pomegranate (Punica
granatum) viz., Bhagwa, Arakta and G-137, were
planted.Observations on vegetative growth, flowering,
fruiting, yield and quality parameters of fruit crops were
recorded and yield of intercrops was also recorded.

Observations on vegetative growth parameters
viz.tree height and canopy spread was recorded at
recorded at regular interval. Among the fruit crops and
cultivars, vegetative growth of Ber cv. Gola was
recorded significantly higher than other fruit crops and

cultivars. Plant height and canopy spread of ber plant
were 3.50 m and 3.50 m. While, the fruit yield was
recorded higher in guava crop. Among the guava
cultivars, cv. Shweta yielded higher fruit than other crop
and cultivars. This variety yielded 47 kg fruit /plant
followed by Lucknow Safeda (Sarsar) and Allahabad
Safeda (40kg /pl).

Ideal pruning practices were adopted in ber crop
during May month of 2018, resulting healthy vegetative
growth. Fertilizer management caused excessive growth
in fruit crops. All the three cultivars of Pomegranate
(Arakta, Bhagwa and G -137) came in bearing. Fruit
yield was estimated by counting the number of fruits.
Average fruit yield was 16.0 kg, 15.0 kg and 12.50 kg
in cultivars Arakta, Bhagwa and G-137 respectively.
In control plot of 500 m?, where sugarcane (CoSe-
01434) was planted and it yield was 25 quintal.
Microclimate in plant canopies was modified due to
shading, during summers, there was 4.42% reduction
of temperature under canopy while during winters, there
was 6.22% increase in canopy temperature.

Intercrops yield: fruit crops and their cultivars under
different modules (vegetable based, cereal based and
fodder based) were evaluated. Due to excessive
vegetative growth in ber crop, intercropping with ber
cultivars was not possible, while in other crops,
intercropping modules were evaluated. Care was taken
to include legume crops in all components. Year round
intercropping modules were vegetable component
(Okra-Cowpea-Potato), cereal component (Moong-
Rice-Wheat) and fodder component (cowpea-
sorghum-berseem). Among the fruit crops least canopy
spread was reported in citrus species which resulted in
significantly high okra and potato yield in citrus species
(Table 6). There was significant difference in yield
(REY) of intercropping modules (cereal based,
vegetable based and fodder based). Vegetable based
intercropping module was found more profitable than
other crop modules. Interaction effects between
cropping systems, fruit crops and their cultivars is
presented in Table 6.

26 ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH



Table 5: Growth and fruit yield of fruit crops at age of four years
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Fruit crop Cultivar Height (m) Canopy spread (m) Fruit yield (kg/pl) +
Ber Gola 3.00 350 70
Seb 2.80 350 6.0
Umran 2.80 350 6.0
Guava Shweta 30 295 470
Allahabad Safeda 290 2.85 400
Lucknow -49 275 3.00 400
Pomegranate Arakta 235 1.65 16.0
Bhagwa 200 1.60 150
G-137 2.10 1.65 125
Citrus Kinnow 275 200 -
Mosambi 2.80 2.15 -
Mandarin 275 2.15 -
SEm+ 028 0.16 1.61
CD (P=0.05) 1.02 0.32 474

+ Fruit yield estimated by counting the fruits at calculation by average fruit weight

Table 6: Yield of intercrops (REY) grown under different cultivars of fruit crops

Cropping systems Yield of intercrops (REY) in kg/ plot in cultivars of fruit crops
Guava Pomegranate Citrus spp
Shweta A Safeda L-49 Arakta Bhagwa G137 Kinnow s.orange Mandarin

Cereal based 5.59 7.75 13.13 8.13 1292 1540 10.68 11.92 9.16
Vegetable based 16.72 17.86 19.95 22.60 25.02 24.32 3140 31.92 23.03
Fodder based 11.72 11.66 12.51 11.58 11.58 11.85 13.16 1092 11.79
SEm+ 0.1955

CD(P=0.05) 0424

Among crops and their cultivars, guava cv. Shweta
performed better than other crops and cultivars. Among
the intercropping systems, vegetable based crop
module was found to be most profitable.

Study on suitability of non-traditional high value
fruit crops under small farm conditions of Western
Uttar Pradesh:

Mango is the major fruit crop in farming system of
western Uttar Pradesh but existing old mango cultivars

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH

are suffering from several glitches which caused adverse
effect on farmers income. In order to this develop a
suitable fruit crop based farming system through
introduction of some nontraditional and high value fruit
crops to explore the possibility of including these crops
in Integrated Farming System. The crops were, low
chilling apple (Malusdomestica) Cv. Anna, Dorsett
Golden and Michel, Dragon fruit (Hylocereusundatus),
Seedless Jamun (Syzygiumcumini), Assam Lemon and,
Khasi mandarin. These fruit crops were grown under
recommended package and practices.
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Low Chilling Apple cv Anna: The main objective of
this fruit crop was to find out its suitability for farming
system in western Uttar Pradesh. Apple plants are
generally reported as deciduous but under western Uttar
Pradesh conditions, they shed only 60 % leaves during
winter season and remaining (40%) retained.

Vegetative Growth Pattern of low chilling cultivars
- Under western UP conditions, plants of Low chilling
cultivar Anna behaves like other sub-tropical fruit
crops., during report period there was natural defoliation
of old leaves (about 50%). Structural pruning for
maintenance of plant height and removal of unhealthy
growth was done during January 2018 and January
2019. To estimate annual vegetative growth under
western UP conditions, observations on vegetative
growth parameters were recorded after pruning
(January 2018) and before pruning in January 2019.
Data is presented in Table 7. Among three cultivars,
vegetative growth of Michel was recorded as fastest
with 18.51 % annual increase in tree height and 33.33
% increase in canopy spread.

Flowering, pollination and fruiting :Four years old
plants of low chilling apple cv Anna and two years old
plants of Dorsett Golden came to flowering during
February 2018. Flowering period of above both
cultivars coincided during second week of February
2018. Flowering in these cultivars continued up to first
week of April 2018. Another low chilling apple cv
Michel does not showed symptoms of flowering during
the flowering period. Objective of introducing Dorsett
Golden and Michel was to make provision of pollenizer
cultivar for Anna. The morphology and flowering time
of Dorsett Golden was very similar to Anna and it
served the purpose of pollenizer. Floral biology of both

Table 7: Vegetative growth pattern of low chilling apple cultivars

the cultivars was studied. Observations were recorded
on time of flower bud emergence, fruit setting and fruit
setretention (Table 8)

Effect of pollinizer cultivar on fruit setting in Anna
apple - Low chilling apple cv Anna was planted at
Institute during March 2014 and it came in flowering
during fruiting season of 2015-16,2016-17,2017-18
and 2018-19. First two years of bearing were devoid
of pollenizer cultivar and there was 5.31 to 7.19 per
cent of fruit set retention respectively. From the year
2017-18 onwards, the plants of Dorsett Golden also
started flowering and the flowering period of Anna and
Dorsett Golden coincided. This made the provision of
pollenizer cultivar and there was significantly high
number of final fruit set retention afterwards (table 9).
During this year, flowering (pink bud stage) to fruit
harvesting duration was recorded as 110 days.

Fruit Quality: Fruit quality parameters of both the
cultivars (Anna and Dorsett Golden) were analyzed and
presented in Table 10. Average fruit weight of fruits of
Anna cv was 180.0g. While of Dorsett Golden was
150.0g.

Pest dynamics: Main pollinator insects observed
during this period were Honey bee (Apismelifera),
Wasp (Palaeovespa florissantia), Hover fly
(Syrphidae spp) and House fly (Musca domestica).
Beneficial insect, lady bird beetle (Coccinella
magnifica) was seen at flowering period, it is reported
to prey on harmful aphids. However, there was
significant damage to fruits by birds and squirrel and it
started from last week of May to end of June 2018.
This was the first year when there was no damage by
Leaf eating hairy caterpillar during August—September.
(Table 11).

Cultivar Plant height (cm) Canopy spread (cm)

Jan. 2018 Jan. 2019 % increase Jan. 2018 Jan. 2019 % increase
Anna 2100 250.0 16.00 150.0 185.0 1891
Dorsett Golden 180.0 2100 14.28 45.0 65.0 30.76
Michel 2200 2700 1851 500 75.0 3333

28
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Table 8: Relationship between time of bud emergence and fruit set in Anna apple at the age of four years

Time of bud emergence Number of Number of fruit set Fruit set retention
(February - April 2018) flowers opened (April 2018) (June 2018)
07-14 February 2018 213 91 28
15-21 February 2018 656 253 55
22-28 February 2018 710 298 118

1-7 March 2018 466 334 91

8-14 March 2018 545 190 73
15-21 March 2018 448 163 o4
22-28 March 2018 248 082 46

29 March - 4 April 2018 62 21 -

Total 3348 1432 475

Pruning time: In the low chilling apple cv Anna, pruning
timings were also evaluated consecutively during
second year. Late pruning (mid January) resulted in
emergence of significantly higher number of floral buds
(8.12/feet shoot length) and less number of vegetative
buds (4.6/feet shoot length) as compared to early
pruning (mid December) which resulted in more
vegetative buds (7.50/feet shoot length) and less
number of floral buds (3.34/feet shoot length).On the
basis of above results, under farming system of western
UP, pruning time in apple can be suggested as mid
January.

Dragon Fruit: Dragon Fruit (Hyalocerous undatus)
or Pitaya is a lithophytic or hemiepiphytic fruit from
cactus family. Itis a high value and nontraditional fruit
crop for India. Itis a fruit crop of Central American origin

but well exploited in South East Asia. In many South
East Asian countries, economy of farmers and country
is significantly shared by this fruit. In India, research and
development on this fruit crop of cactus family is in
infancy stage. Keeping these points in view, we started
atrial on this important fruit crop at experimental farm
of ICAR-IIIFSRM during August 2014.

Flowering and fruit quality: At the age of 45 months,
flowering for third bearing (2018-19) started during
June 2018. There were two distinct flushes of flowering
during this year. First flush of flowering continued from
June to August 2018 and second flush came during
September-October 2018. It can be concluded that
fruits developed from first flush of flowering (during
summer months, June to August) were average in fruit
size, weight and quality parameters specially TSS.

Table 9: Effect of pollinizer cultivar on fruit set percentage in Anna apple

Parameter 2015-16 2016-17 2017-18 2018-19
Number of flowers opened A% 612 3970 3348
Number of fruit set 37 171 1540 1432
Fruit set (%) 39.36 2794 38.79 39.68
Fruit set retention 5 4 541 475
Fruit set retention (%) 5.31 7.189 13.63 14.18

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH
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Table 10. Fruit quality parameters in Anna and Dorsett Golden

Table 11. Dynamics of pollinator insects in apple under

apple western UP conditions

Parameters Anna Dorsett Golden S.No Pollinaors Duration of visit
Fruit weight (g) 180.0 150.0 1 Honey bee 07 February 2018 to first week
Fruit diameter (cm) 790 7.00 (ersiatitor) cileilenle

. 2 Hover fly 07 February 2018 to last week
iGN 20 e (Syrphidaespp) of March 2018

.
1SS Torix 160 150 3 Wasp (Palaeove- mid February 2018 to
Storage at room 7 7 spaflorissantia,)  last week of March 2018
temperature 4 House fly mid February 2018 to last
Fruit colour Yellow with red Yellow Golden (Muscadomestica) week of March 2018
ting on one side

While, fruits developed from second flush of flowering
(September-October) were heavier in weight with
better fruit quality (table 12) This plant seems very hardy
and no pest or disease was observed during two years
of field trial. Bird damage was reported in fruits when
they attained bright and attractive red colour.

Fruit quality

Results reveal that fruits developed from the first
flush of flowering (during summer months, June to
August) were average in size, weight (221.6 g) and
quality parameters specially TSS (14. 5 brix). While,
fruits developed from second flush of flowering
(September-October) were heavier in weight (370.0g)

along with better fruit quality in terms of high TSS (18.0
%brix) content (Table 12).

Demonstration of improved fruit cultivars and
techniques in western UP:

Three improved cultivars of mango (Ambika,
Arunika and Amrapali), two bael (CISH B 1 and CISH
B 2), three Jamun Cultivars (CISH-J 37, CISH J 42
and Thai Jamun), were planted in the field. Plants are
under growth phase. Mango cultivars had started
flowering during February 2018. Improved mango
cultivars were also evaluated for their growth, bearing
and pest dynamics under farming system of western UP
(Table 13). As per the data of first year growth,

Table 12: Fruit quality of dragon fruit grown under western Uttar Pradesh

Parameters First flush Second flush Average
Fruit weight (g) 221.6 370.0 295.8
Fruit length (cm) 74 9.0 82
Fruit diameter (cm) 6.8 8.1 745
Moisture ( %) 83 87 85
TSS (°Brix) 14.5 17.5 16
Acidity (%) 044 048 046
Ascorbic Acid (mg/100 g juice) 9.55 12.50 11.35
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Table 13: Growth and fruit yield of fruit crops at age of 2 years (Planting time August 2016)

Crop Cultivar Height Canopy spread Trunk Fruit yield
(m) (m) circumference(cm) (kg/pl) July 2018

Mango Ambika 106.68 85.34 220 0.300
Arunika 099.06 90.0 24.0 2.500
Amrapali 107.00 73.0 19.0 1.000

bael CISHBI1 121.93 91.0 17.0 0.500
CISHB2 182.88 108 180 -

Jamun CISHJ 37 213.00 1820 40.0 -
CISHJ 42 213.36 188.0 420 -

flowering and fruiting, CISH-Arunika was found best
among them in terms of TSS (23.5 ° brix), high pulp
(66 %) and late harvesting (August).

Project Title: Evaluation of sugarcane and wheat
varieties for sugarcane — ratoon -
wheat cropping system under
Organic and Inorganic conditions

In Western Plain Zone of Uttar Pradesh more than
80% tarmers used to plant sugarcane crop in summer
season after harvesting of wheat.The yield matrix
(NMC and Single cane weight) drastically reduced
owing to short span of sun shine and for want of longer
photo period. Hence,in order to assess the effect of
summer planting on cane yield and other traits, the nine
early maturing varieties of sugarcane(first plant and
ratoon crops) were evaluated in second cycle of
experiment under Inorganic condition. The variety
CoPk 05191 recorded highest caneyield (120.12 t/ha)
in summer first planting followed by Co 0238 (115.96
t/ha) and CoSe 03234(115.50 t/ha). While,in case of
green top production,the variety CoSe 03234 (21.25t/
ha) clinched first spot in first plant, although,CoS 03251
and CoPk 05191 mounted second& third positions,
respectively (Table14). However, brix was found
highest in Co 0238(22.96%) followed by Co 0118
(22.52%). The second cycle experiment of ratoon
sugarcanecrop revealedthat the variety CoPk
05191(141.68t/ha), CoSe 03234(137.06t/ha) and Co
0238(133.98t/ha) stood on first, second and third
places,respectively, in terms of cane yield. Whereas,

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH

green top (used as a green fodder) in ratoon crop
recorded highest in CoPk 05191(36.96t/ha) followed
by CoSe 03234(28.02t/ha) and CoLLk 013201(26.94t/
ha). Moreover, in ratoon sugarcane crop, the variety
Co 118 recorded highest brix(23.06%) followed by Co
098014(22.48%) (Table 15). The varietiesCoPk
05191&CoSe 03234 shall besubstituted of Co 0238
for cane as well as green top yield under Inorganic
management particularly in summer planting. The results
of this experiment (Table 16) divulged that the variety
CoLk 013201 yielded highest cane (95.17 t/ha) under
organic management followed by CoSe 03234(87.18
t/ha) and CoPk 05191(84.54 t/ha). However, brix was
found highest in Co 0238 (21.99%) followed by Co
098014 (21.92%). A significant reduction not only in
cane but green top yield was also noticed in all varieties
under study.Highest green top was produced by CoPk
05191(25.56t/ha) followed by CoLLk 013201(22.33t/
ha) and Co 0118(2.09t/ha).This study revealed that
CoLk 013201was the best for dual purpose in organic
management. After harvesting ratoon crop of sugarcane,
the wheat experiment was conducted on nine late sown

Fig.7. : A view of CoPk 05191 during growing phase
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Table 14. Performance of early maturing varieties (first plant) under inorganic conditions during summer planting

Varieties Tillering NMC*  Cane Height Single cane Stemgirth Brix %  Caneyield Green top
‘000°/ha ‘000°/ha (cm) weight (kg) (cm) (300 days) (t/ha) yield (t/ha)
Co0238 11827 93.94 23933 1.59 2.16 2296 116.27 13.55
Cose 03234 119.81 108.42 216.55 1.13 2.14 21.14 115.50 21.25
UP05125 15338 11843 18544 0.65 1.82 21.61 64.68 9.86
Cos 03251 123.82 119.04 184.66 098 2.14 2240 101.64 1648
Co 098014 102.10 76.38 246.55 1.00 191 2245 84.70 847
Co0118 94.40 74.69 17044 0.80 205 2253 60.06 847
CoLK 011201 131.98 12936 178.89 0.63 1.92 2244 64.68 11.70
CoLk 013201 149.53 124.74 214.64 0.67 1.68 20.26 77100 1571
CoPk 05191 15723 144.30 22022 0.86 1.72 21.25 120.12 1602
SEm+ 7.60 561 933 0.11 0.06 0.30 271 1.07
CD(P=0.05) 2297 16.96 28.20 032 0.19 092 8.20 322

Table 15. Performance of early maturing sugarcane varieties (ratoon) under inorganic conditions

Varieties Tillering NMC*  Cane Height Single cane Stemgirth Brix %  Caneyield Green top
‘000°/ha ‘000°/ha (cm) weight (kg) (cm) (300 days) (t/ha) yield (t/ha)
Co 0238 141.99 127.36 230.88 1.17 2.66 2203 13398 25.56
Cose 03234 181.26 153.08 228.11 1.06 257 2229 137.06 28.03
UPO05125 141.06 110.73 181.00 1.03 244 22.10 59.29 11.24
Cos 03251 136.75 110.26 174.77 0.71 245 2240 68.53 14.32
Co 098014 14722 127.05 25222 1.03 2.56 2249 11242 1571
CoO0118 11242 99.02 199.66 1.34 263 2333 93.17 19.87
CoLK 011201 172.02 142.76 210.66 0.81 2.66 21.61 98.56 2233
CoLk 013201 166.17 14045 246.55 1.12 2.82 20.71 126.28 26.95
CoPk 05191 188.65 173.87 228.12 092 2.65 21.51 141.68 36.96
SEm+ 10.54 9.30 10.05 022 0.12 049 6.04 1.87
CD (P=0.05) 31.86 28.12 30.39 NS NS NS 18.26 5.66
varieties. The findings revealed that variety WH544 Development of Mustard varieties for organic

yielded highest grain (56.26g/ha) followed by DBW farming

16(54.23g/ha) and HD 3059(54.22q/h) while, RAJ

3077 was on first spot producing 91.14 g/ha straw F, population of six crosses (procured from ICAR-
overtaking PBW 89.46 g/ha (Table 17). DRMR, Bharatpur) had been put in separate six blocks
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Table 16. Performance of early maturing varieties of sugarcane (first) under organic conditions
Varieties Tillering NMC*  CaneHeight Single cane Stemgirth Brix %  Caneyield  Green top
‘000°/ha ‘000°/ha (cm) weight (kg) (cm) (300 days) (t/ha) yield (t/ha)
Co0238 92.86 7022 197.44 098 255 22,00 60.37 10.32
CoSe 03234 109.19 84.39 206.66 1.17 248 21.17 87.78 19.10
UPO05125 14291 11042 189.22 0.77 227 2145 68.53 13.55
CoS 03251 114.88 8347 158.89 093 2.80 21.72 6391 19.87
Co 098014 118.89 8747 23144 1.00 237 2192 71.61 13.86
Co0118 124.59 84.08 17944 1.01 293 20.80 71.61 2094
CoLK 011201 171.40 115.81 17122 0.67 236 20.66 62.83 19.56
CoLk 013201 141.53 12120 220.00 0.86 242 20.21 9548 22.79
CoPk 05191 161.39 12243 197.77 0.88 227 21.31 84.70 2541
SEm+ 8.65 438 803 0.06 0.12 030 441 145
CD(P=0.05) 26.17 13.23 24.29 0.18 037 091 13.35 439
Table 17. Performance of late sown wheat varieties under inorganic conditions
Varieties Plant height (cm) Harvest index % Straw yield (Q/ha) Grain yield (Q/ha)
Raj3077 104.06 33.39 91.14 45.85
Raj 3065 102.90 40.57 75.54 5149
Raj 3777 100.60 28.69 86.34 34.79
PBW 226 104.80 36.53 89.46 51.56
DBW 90 100.70 31.86 83.09 38.86
DBW 71 10230 38.81 78.99 50.09
DBW 16 101.90 40.00 81.70 54.23
HD 3059 102.80 38.80 85.38 54.22
WH 544 11020 40.64 8227 56.26
SEm:+ 404 125 323 258
CD(P=0.05) NS 378 NS 7.81

with space planting for tapping individual plant having
physiological vigor, high seed yield, siliquas number, high
biomass, oil content and resistance to disease and
insects. Near about 257 individual plants selection had
been made in first round of selection in F, segregating
generation on the basis of designed Ideotype. Plants
selected in F, generation have been advanced in F,
generation from which 109 individual plants

tapped.Indeed, in F, progeny 79 individual plants were
selected after rejection of large population (Table 18).
A set of six crosses procured from ICAR-DRMR,
Bharatpur in 2017, F, progeny have been space planted
and as many as 104 individual plants were selected,
further from F, population , a few (04) individual plants
were tapped as a result, large population went on
rejection. (Table 19).
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Table 18. Selection of individual plants among the crosses inF ,, F, and F, progenies

Parentage Selected plant (F,) Selected plant (F,) Selected plants (F,)
1J31 xEC597313 RZ) 40 43
MIJA38 x MJR-9 77 21 14
MIJA25 x MJR3 49 15 —
MIJA39-3-2-2 x MJRS 51 12 21
EC597326 xRB50 14 18 01
EC597326 x EC597313 12 03 —
Total selection 257 109 9

Table 19. Selection of individual plants among the crosses in

F, and F, progenies
Parentage Selected Selected
plant (F,) plant (F,)
MIJA 25x MJR-3 31 04
MIJA38 xMIJR-8 2 —
EC597326x EC597313 06 —
EC597337xEC597313 17 —
MIJA 39-3-2-2x MJR-8 12 —
EC597313x MJR-13 16 —
Total selection 104 o

Table 20. Mean performance Indian mustard strains

Performance evaluation of different mustard
varieties under organic environment

A total of 15 varieties of mustard were put in
replicated trial to evaluate them in organic management
with the aim to assess their performance for organic
production system. The variety RB 50 was first spotted
(Table 20) in terms of seed yield (22.88g/h). However,
Varuna and NRCHB 101 both yielded second highest
seed (22.05g/h) having equal days to maturity. Trio
varieties were found to have above 6.0 gm test weight
showing suitability for their production in organic
management.

Varieties Days to maturity 1000 seed weight(g) Seed yield (kg/plot) Seed yield (gq/ha)
131 123 553 2.285 2031
NRCHB 101 123 6.64 2481 2205
Pusa Agrani 125 532 2317 209
Kranti 124 6.52 2443 21.71
RB 50 126 6.65 2.575 22.88
Varuna 123 598 2481 22.05
Pusa M-27 122 6.34 2323 20.65
Pusa M-26 123 553 2.238 19.89
NRCDR-02 124 4.88 1.985 17.64
DRMR-150-35 125 502 2.005 17.82
NRC-DR-601 124 5.64 1.985 17.64
RH-30 124 621 2010 17.86
RH-406 125 6.24 2023 17.98
RH-749 124 6.60 1.975 17.55
NPJ-112 123 571 1.970 17.51
CD (0.05) N/A 1.062 N/A N/A
CV% 0.589 5.793 2.708 8951
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Evaluation of varieties (Basmati Rice) under
Organic and Inorganic management

A total of 24 varieties of Basmati rice were tested
under Organic & Inorganic management for their grain
and dry biological yield. Amongst the varieties,
thePusaSugandha- 2 yielded highest grain (6.56 t//ha)
followed by Pusa Sugandha -5 (5.22 t/ha) under organic
management (Table 21). However, both the aforesaid
varieties also produced dry biological matter stood on
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first and second pedestal, respectively. Under Inorganic
management the same varieties i.e. Pusa Sugandha -2
recorded highest grain yield (6.495t/ha) followed by
Pusa Sugandha-5 (5.86 t/ha).Whereas, again Pusa
Sugandha-2 gave rise highest dry biological yield (14.29
t/ha), although Basmati -564 and IR-64 remained on
first and third place in straw production. Indeed, some
varieties showed marked differences in terms of grain
and biological yield under organic and inorganic
management.

Table 21. Performance of different Basmati Rice varieties under Organic and Inorganic management.

Organic management Inorganic management
Varieties Days to No.of Grain Biological HIL Daysto No.of Grain Biological HIL

maturity  grain/ yield yield (t/ha) maturity grain/ yield yield

spike (t/ha) Spike (t/ha) (t/ha)
IR64 83 127 495 924 53.50 83 127 5.15 1153 44.60
PB 1509 7 102 2.74 794 34.50 71 102 390 7.16 54.50
Pant Sugandha-15 85 220 2.70 5.19 52.00 85 220 3.15 793 39.70
Pant Sugandha-17 4 202 4.02 9.56 42.00 4 202 4.58 8.65 53.00
Pusa Sugandha-2 85 232 6.56 13.85 4740 85 232 6.50 1429 4540
Pusa Sugandha-5 4 218 522 10.60 49.20 4 218 5.87 10.99 5340
Tarawadi Bas-1 86 100 226 5.68 39.70 86 101 2.71 5.60 48.30
Punjab Bas-2 & 81 2.15 390 55.00 & 81 2.73 440 62.10
BASCSR-30 86 9 2.08 5.55 3740 86 9 2.72 6.12 44.40
Basmati -386 8 165 378 6.46 5850 8 165 423 8.08 5240
Basmati-564 85 173 4.25 1046 40.60 85 173 5.51 11.92 46.20
Imp. Pusa Bas -1 85 177 2.58 571 45.10 8 177 336 7.72 43.50
Palam Bas P-6-6 7l 103 1.94 328 59.00 71 103 2.77 573 48.30
Basmati-370 81 130 1.84 320 5740 81 130 261 5.87 4440
Haryana Bas-2 83 89 248 6.82 36.30 83 89 3.83 9.25 43.10
Pusa Bas-6 R ) 371 875 42.30 R ) 390 793 49.20
VB-22 83 76 4.03 791 50.90 83 76 574 10.87 52.80
VB-23 87 8 241 538 4470 87 8 2.66 6.10 43.60
Basmati-Lajawab 78 79 291 591 49.10 78 9 3.64 8.05 4520
Super Basmati & 9% 208 497 40.17 R 9% 2.13 478 44.60
Basmati-IP-2 &4 113 224 5.19 43.10 & 113 252 743 33.80
Kasturi 83 131 2.66 4.16 64.00 83 131 2.15 520 41.30
PB-1121 & 71 3.09 6.04 51.10 &4 7l 3.17 7.78 40.70
Punjab Bas-3 87 56 2.86 498 5730 87 56 3.01 7.05 4270
CD (0.05) 1.57 7.58 0.68 044 1.20 1.63 24.68 0.66 0.77 2.60
CV% 1.10 337 12.84 398 10.10 1.18 11.92 10.34 5.80 1025
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Project Title: Development of suitable resource
conservation modules to mitigate
the ill-effects of climate change

The project was initiated to study the effect of tillage,
mulch and fertilizer management practices on growth,
productivity, soil fertility and economics of cereal
cropping systems. Two tillage systems, four cropping
systems and four crop residue mulching and fertilizer
combination were tested in factorial analysis with split-
split plot design having three replications. The tillage
systems (main plots) were: no tillage (NT) and
conventional tillage (CT), i.e. 4 harrowing and one
patella. The cropping systems (sub-plots:C, - rice-
wheat; C - maize-wheat; C,-rice-barley and C,- rice-
mustard). The crop residue used as mulching and
fertilizer combination treatments (sub-sub-plots)
consisted of four M, - No mulch + recommended dose
of fertilizer (RDF), M, - Mulch (6 t/ha) +
recommended dose of fertilizer (120:60:40 kg NPK)
(RDF), M, - Mulch (0) +125% recommended dose
of fertilizer (RDF), M, - Mulch (6 t/ha) +125 %
recommended dose of fertilizer (RDF). A
recommended fertilizer dose of 120:60:40 kg NPK/ha
was applied in all rabicrops. All the crops were grown
as per recommended package and practices with seed
rate 100, 25, 100, 6 kg ha! and line spacing 20, 60,
20 and 45 cm apart of wheat (PBW-343), maize
(Naveen), barley (K-508) and mustard (Pusa bold),
respectively.

The Resultindicated that higher REY was obtained
in CT as compared to ZT over the years (Fig. 8). The
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Fig. 8. Rice equivalent yield (REY) on different tillage system
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Fig. 9. Rice equivalent yield (REY) on various cropping
system

tillage influenced significantly (P<0.05) on REY,
whereas, the cropping systems and crop residue
mulching and RDF combination significantly affected
REY at P=0.01. However, all the interactions were
found to be non-significant. Greater REY observed in
treatment of M4 (6 t/ha mulch + 125% RDF) followed
by M2 (6 t/ha mulch + RDF).The REY in treatment M,
and M, had shown at par value in all years. The REY
was ranked in order M, <M.<M_ <M, in all years (Fig.
10). As far as the effect of cropping system (Fig. 9) is
concerned, higher REY observed in C, (rice- wheat)
followed by C, (maize —~wheat), C, (rice mustard) and
C3 (rice- barley).
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Fig. 10. Rice equivalent yield (REY) on different crop
residue management and RDF combination

Energy budgeting of different tillage and cropping
systems with rice residue mulching and fertilizer
management practices

Energy budgeting under different cropping system
under two tillage system and four rice crop residue with
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RDF combination were estimated using direct and
indirect energy inputs.A complete inventory of all crop
inputs (fertilizers, seeds, plant protection chemicals,
fuels, human labour, irrigation water and, machinery
power) and outputs of both grain yields were recorded.
Energy inputs in different treatments were computed by
multiplying the inputs with the corresponding energy
coefficients and summing up of all these. The average
grain yields of all years were considered for calculating
output energy. Energy outputs were calculated by
multiplying the grain yields with corresponding energy
coefficients. Energy output from grain Grain energy use
efficiency (EUE,) and Grain specific energy (SE,)as per
treatments (i.e. 2 tillage systems, 4 cropping systems
and 4rice residue and RDF combinations) were
estimated and analyzed. Results revealed that grain
energy use efficiency (EUE,)) was found higher in Zero
tillage (4.30) as compared to conventional tillage
(3.33), however, grain specific energy (SE,) was
observed in CT (4.43) than ZT (3.43).The highest EUEg
was observed under rice- wheat systems however,
highest grain specific energy (SE,) was found in rice-
mustard than other cropping system (Fig. 11). It was
due to low resource use system has consumed less inputs
as compared to other systems and higher productivity.
Highest output energy & net energy was observed in
Z.T than CT. The energy budgeting indicates the tillage
does not influence significantly on energy (i.e. EUE &
SE ) however, various cropping systems and mulching
and RDF influenced the significantly parameters i.e.

EUE and SE
g g

M1 n2 M3 M4

_— mEUER
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200 4
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Fig. 11. :Energy budgeting (MJ/ha) of different treatment
as on various tillage, cropping system and residue
management
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Project Title: Long term effect of resource
conservation technologies in rice-
wheat system

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

The long-term experiments were carried at research
farm Modipuram in kharif season to study the
comparative performance of different methods of rice
planting, namely; hand transplanting (HT), transplanting
by self-propelled transplanter (MT), transplanting by
manual transplanter (MaT), bed planting (BP), zero till
drilling (ZT), strip till drilling (ST), rotary till drilling (RT),
drum seeding (DS) and sprouted broadcasting (BS),
with respect to rice yield (Y), benefit: cost ratio (B: C),
energy output: input ratio (EE) etc. In rabi season, the
comparative performance of different machines namely;
bed planter (BP), zero-till drill (ZT), happy-turbo seeder
(HT), rotary-till drill (RT), and conventional drill (CS),
in terms of wheat yield (Y), benefit: cost ratio (B: C),
energy output: input ratio (EE) in each succeeding rice
plots were assessed. The experiments were design in
randomized block designed with three replications. Both
the crops were grown with recommended package of
practice. Arecommended fertilizers dose of 120-60-
40 kg ha! was applied in rice (saket-4) andwheat
(PBW-343).

The study also included evaluation of the energy
input, GWP potential and yield-scaled GHG emissions
of different methods of rice cultivation viz., zero tillage
(ZT), happy turbo seeder (HTS), bed planting (BP),
reduced tillage (RT), conventional sowing (CS). The
HTS saved the diesel (70%), time (80%), and energy
(70%) due to no-till sowing under crop residue. The
rice crop sowing was done 22 cm row spacing by ZT,
HTS, RT and CS. The highest effective field capacity
was observed in ZT (0.42 ha/h) followed by HT (0.42
ha/h), RT (0.20 ha/h) and BP (0.30 ha/h), however,
highest field efficiency was measured in HT (64 %)
followed by ZT (59%), BP (54%) and RT (49%).
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The effect of planting methods on wheat yield over
the years is depicted in Fig. 12. The over the year the
higher yield was observed in ZT followed by RT and
RT. The lowest yield was noticed in conventionally tilled
plot (CS). The higher yield was found in BP than CS
but lower than ZT, RT and HT. The higher yield was
observed about 1.5 to 2 % (in ZT, HT and RT) than
CS.

Wheat yicld (Vha)
.

4.50
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A S~ - A Do P b D D
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Fig. 12. Effect of different RCT machineries used for
wheat crop establishment on yield over the year

The comparative performance of different methods
of rice establishment i. e. various transplanting methods,
different direct seeded rice i.e. bed planting (BP), zero
till drilling (ZT), happy-turbo seeder (HT), rotary till
drilling (RT), drum seeding (DS) and sprouted
broadcasting (BS), with respect to rice yield (Y), benefit:
costratio (B: C), energy output: input ratio (EE) was
evaluated. The effect of planting methods on rice yield
over the year is depicted in Fig. 13.The highest yield
was noticed in puddled transplanted rice than direct
seeded rice. On average higher yield was observed in
puddled transplanted rice than direct seeded rice. The
higher net return was noticed in the five direct seeded
rice as compared to three puddled transplanted rice and
two sprouted rice seeding method. The energy net
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Fig. 13. Effect of planting methods on rice yield over the year

return was 8 to 15% higher in ZT and HTS, as
compared to HT. Energy output: input ratio was 18%
higherin ZT, 16 to 5% higher in all the methods except
DS, CS and BS, where it was 1.5 to 12% lower,
compared to HT.

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

The comparative performance of different methods
of wheat planting machines, namely; zero till drill (ZT),
rotary tiller (RT) and conventional sowing (2 harrow +2
tiller followed by ZT) (CS) as a horizontal plots and rice
residue recycling as RR: residue removal, RB: residue
burning and RI: residue in-corporation as a vertical
plots., with respect to wheat yield (Y, benefit: cost ratio
(B: ©), and weed infestation (We) was evaluated. The
effect of planting methods and residue managements on
wheat and rice yield are depicted in Fig. 14 & 15.

5 = Biomass (t/ha) = Wt. of Grain (t/ha) = Strawyield (t/ha)

140 4

12.0 1
g 100 A
8.0 1
6.0 1
40 4
2.0 4
0.0

Yield (t/ha)

RR I RB I RI I T I HT I (8
Fig. 14. : Effect of residue management and different
machineries on wheat yield

The crop residue recycling was done before planting
of both crop seasons (as kharifandRabi). The residue
recycling were done as rice residue (5 to 6 tha™') as
well as wheat straw (7.5 to 8.5 t ha™') and the degree
of recycling was 76-81%. The wheat yield varied from
(5.41t0 6.41 t/ha) in rice residue managements viz.,
RR, RB and RI and crop establishment methods viz.,
ZT, RT and CS. The wheat yield has no significant
difference among the treatments. There was appearance
of yellowing in seedlings at the initial stage but
subsequent establishment and growth of crops was
found similar to non-straw recycled fields. The recycled
wheat straw got decomposed after about 50 to 55 days
inrice fields.
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Fig. 15. : Effect of residue management and different
machineries on rice yield

In case of kharif crop (rice), the highest yield was
observed inresidue recylining (5.21 t/ha) (RR) followed
residue incorporation (RI) and residue burning (RB).
However, highest yield was observed HT (5.3 t/ha)
followed by ZT and CS Plot.

The input cost was lowest in zero till drill (ZT) field
followed by rotary tiller (RT) and conventional sowing
(CS), however, output cost was higher in ZT and RT
as compared to CS. The weed populations were found
less numbers in residue in-corporation.

Project Title : On Farm value addition for
livelihood improvement of small
farm households in Western Plain
Zone of Uttar Pradesh

Optimized a low-calorie jam composition, and
method of preparation thereof-a patent filed

At present most of the peoples/consumers are very
much health concerned in nature and they are giving first
priority to healthy food during any purchase of ready
to use foods from the market. In different Indian market
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place a variety of ready to use foods are commercially
available, however, most of the foods are not suitable
for continuing healthy life style. These readily available
ready to used/serve foods are high in calories, low in
vitamins, minerals and phytochemicals. Therefore, we
have optimized a method for preparing a low-calorie
jam composition using aloe verajel, tulsi and stevia
extract, xanthan gum and lemon juice etc. This method
for preparing a low-calorie jam composition was filed
under Indian Patent and this patent assigned a number
by the Indian Patent Office vides 201911010053 dated
14/03/2019.

Project Title: Development of protocol for value
added products from Organic
Sugarcane

To initiate research work on my newly approved
Institute project entitled “Development of protocol for
value added products from Organic Sugarcane”, visited
few local jaggery production units (Kallu) nearby areas
of Muzarffarnagar district. We have identified different
problems with local jaggery production units and during
this survey, it was recorded that most of the local jaggery
units are presently running by unqualified and poor
skilled manpower. These units are facing problems
during marketing of their produces. The jaggery
products are generally not packed properly and no
suitable packaging materials are used. Limited jaggery
products diversifications are practiced by major jaggery
units. Based on the survey and urgent need, we have
started initial work on standardization and development
of protocol for production of liquid jaggery with different
product diversification. The initial results for
development of protocol for production of liquid jaggery
work was found encouraging and under progress.
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Cropping Systems and Resource Management (CSRM)

Project Title: Evaluation of different cropping
sequences for crop intensification
under CA practices

Asindicated in table 22 most of the yield attributing
characters of rice were of higher order under
conventional practices (transplanted rice) as compared
to conservational practice (direct seeded rice) and
hence plant height (87.47cm), panicle length (24.3
Scm), grains/ panicle (63.60) as well as grain and straw
yield were recorded higher under conventional practices
(4.97 t/ha) than conservational practices (4.37 t/ha).

Under maize crop as given in table 23, plant height
and number of the plant per m?> were higher under
conventional (CP) practice as compared to
conservational (CA) practice; however cob weight was
more under CA practices.

Sugarcane yield and yield attributes under
sugarcane-ratoon-wheat cropping system, Plant height
(332 cm), single cane weight (1.27 kg) were recorded
higher under conservational practices, however brix
value (21.93%), number of millable canes (273. 67
thousands/ha) and cane yield (98.84 t/ha) were higher
under conventional practice as compared to
conservational practices.(Table 24)

On average basis and across the cropping systems
plant height, numbers of tillers/meter square, ear length,

and yields (biological, grain and straw) were recorded
more under conventional practice; however number of
grains were at par under both the conditions.
Conventional practice recorded about 12.7 and 68.3
% higher grain and straw yields as compared to
conservational practice (zero till wheat).(Table 25)

Because of better control of secondary weeds in
cowpea, green gram and pea higher yields of all the
crops were recorded under conventional practices as
compared to conservational practices, which were
higher to the tune of 108.6, 53.1and 8.3% (table 26)
over the conservational practice.

Maximum wheat equivalent yield (19.39 t/ha) was
recorded under sugarcane-ratoon-wheat system
followed by maize (cob)-pea (pod)- wheat- cowpea
(12.19 t/ha) as per shown in table 06. All the cropping
systems showed superiority under conventional
practices as compared to conservational practices.
However higher B:C ratio was scored under sugarcane-
ratoon-wheat and rice-wheat-sesbania system when
followed conservational practices, which is mainly
because of lower cost of cultivation under
conservational practices.

There is little built up of phosphorus, potassium and
organic carbon with the adoption of recycling of crops
residues like rice and wheat straw; green gram, cowpea
and sunhemp residue in various cropping systems. On

Table 22: Yield and yield attributes of rice as influenced by CA and CP practices

Cropping Systems Plant Effective Length/ No. Of Grain Straw
height tiller/m2 panicle grain/panicle Yield (t/ha) Yield (t/ha)
Rice-wheat-green gram CA 83.73 287 21.57 56 4.14 8.63
Rice-wheat-sesbania 84.93 282 22.80 60 4.60 9.60
Rice-wheat-green gram Cp 88.20 188 2497 64 4.72 9.87
Rice-wheat-sesbania 86.73 216 2373 63 522 10.88
Average CA 84.33 284.67 22.18 58.33 4.37 9.11
Cp 87.47 201.83 24.35 63.60 4.97 10.37
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Table 23: Yield and yield attributes of maize as influenced by CA and CP practices

PlotNo. AveragePlant No. Of Cobyield per cob Cobyield Stower Cobyield Stower
Height plants/m?>  of 5 plant wt. (kg) (kg/plot) yield kg/ (t/ha) yield t/ha
(kg) plot
CA 21149 5 1.62 032 23.60 41.67 9.83 17.36
Ccp 223.58 6 145 0.29 2807 51.17 11.69 21.32

Table 24: Yield and yield attributes of sugarcane as influenced by CA and CP practices (Sugarcane-ratoon-Wheat)

Spad No. of Plant Single Cane Brix NMC CaneYield  Straw Yield
internodes/  height (cm) wt. (Kg) (%)  (Thousand /ha) (t/ha) (t/ha)
plant
CA 3638 17 332.33 1.27 2033 257.67 92.78 34.44
@ 3603 16 329.11 1.24 2193 273.67 98.84 3347

Table 25: Yield and yield attributes of wheat as influenced by CA and CP practices

Cropping System Plantheight No.of Earlength No.of 1000 grain Biological Grain Straw
(cm) tillers/m>  (cm) grains/ wt.(g) yield yield yield
ears (t/ha) (t/ha) (t/ha)
Rice- wheat-green gram  CP 85.27 579 9.13 43 41.78 11.67 5.17 6.50
CA 83.93 350 8.53 46 41.86 848 432 4.16
Rice- wheat- sesbania CP 8947 493 9.23 48 43.14 1042 427 6.15
CA 86.73 363 9.57 45 43.63 7.36 3.94 342
Maize (cob)- pea (veg)- CP 8947 521 997 55 4559 1426 6.15 8.11
wheat- cowpea CA 86.80 468 9.27 53 45.54 10.27 5.30 4.96
Sugarcane-ratoon- CpP 91.07 693 9.83 43 44.87 13.68 5.78 791
wheat CA 89.40 552 9.17 49 43.58 993 543 4.50
Average CP 88.82 572 9.54 47 43.85 12.51 5.34 7.17
CA 86.72 433 9.13 48 43.65 9.01 4.75 4.26
an average 16.58 t/halegume crop residue on dry basis Table 26: Yield and yield attributes of cowpea, green gram
is being recycled under conservational practices, which and pea as influenced by CA and CP practices
enhanced the organic carbon content of soil from 0.42 Residue
to 0.44. Crop Greenpod SPAD Freshwt. Drywt.
yield (tha)  (t/ha)
Agronomic evaluation of sugarcane varieties under (t/ha)

25.00 Cowpea CcP 315 55.00 3045 6.58

~ 200 A e CA 151 5354 2899 638
i
: 1o W Greengram CP 124" 5122 2054 882

Z 500 CA 081" 5244 2042 9.30
o Rice- Wheat- Green Rice- Wheat- Maize (Cob)- Pea  Sugarcanc-Ratoon- Veg. Pea CA 2.08 - 4.00 1.10
gram Sesbania (Veg)-Wheat- Wheat
Cowpea CP 192 - 3.10 090
Cropping Systems
*Qrain yield
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Table 27: WEY, net returns and B:C ratio as influenced by CA and CP practices under different cropping systems

Cropping System CA cp
WEY (t/ha) Net Returns B:C WEY Net Returns B:C
(Lakhs/ha) (t/ha) (Lakhs/ha)
Rice-wheat-green gram 1146 1.13 23 14.63 144 23
Rice-wheat-sesbania 8.80 0.82 2.1 10.15 0.80 1.8
Maize (cob)-pea (veg)- wheat- cowpea 12.19 126 2.5 15.05 1.57 25
Sugarcane-ratoon-wheat 19.39 246 3.7 21.01 249 32

CA and CP practices

Nine varieties of sugarcane viz. Co 0238, CoS
03234, UP 05125, CoS 03251, Co 0118, CoLK
011201, CoLK 013201, CoPK 05191, Co
098014were evaluated under CA practices. Yield and
yield attributes of cane varieties (table 7,8 & 9) are here
asunder:

Agronomic evaluation of elite lines is extremely
important for expression of the traits suitable for
practices of conservation agriculture. An experiment on
evaluation of sugarcane varieties has been initiated on
summer planting of sugarcane in which planting of
sugarcane is done after the harvest of wheat crop.

Varieties respond differently and higher number of
millable canes (14522 per hectare ) in variety CoPk
05191, cane height (304.11 cm) in variety CoS
098014, single cane weight (2.28 kg/cane) in varieties
Co 0238, were recorded under conventional practice
(Table 28) Likewise yield attributing characters of
sugarcane varieties also varied under conservational
practices (Table 29)

As indicated in the table 30, variety Co0238
recorded maximum average yield of 97.60 t/ha followed
by CoS03251 (95.40 t/ha) under conventional practice.
However Copk05191 and CoS-098014 recorded the
respective higher yields of 144.40 and 133.90 t/ha
under conservational practices.

Table 28: Yield and yield attributes of sugarcane varieties under CP condition

Varieties Height girth  Single Cane NMC Leaf Area SPAD Brix Yield Green
(cm) (cm) Wit. (kg) (‘000’/ha) index (%) (tha) Top (t/ha)
CoSe 03234 281.78 9.7 178 101.85 10.04 44.19 22.53 125.01 2446
CoLk 013201 25311 89 1.28 110.50 1097 4731 20.07 83.19 17.54
Co 098014 304.11 80 1.53 120.99 8.38 45.10 21.87 13813 16.83
CoPk 05191 247.11 75 148 14522 10.02 50.10 2087 14199 27.61
UP05125 22933 7.6 125 79.64 723 39.26 22.17 74.08 11.23
Co0238 264.44 82 228 90.59 1022 46.73 21.65 128.09 19.10
CoLk 011201 210.11 74 0.96 84.42 821 39.80 20.70 54.02 14.48
Co0118 24555 80 148 79.17 9.10 45.02 22.33 96.46 21.73
CoS 03251 23333 83 1.18 104.79 8.05 4597 19.93 86.43 2344
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Table 29: Yield and yield attributes of sugarcane varieties under CA condition

Varieties Height girth  Single Cane NMC Leaf Area SPAD Brix Yield Green
(cm) (cm) Wt. (kg) (‘000°’/ha) index (%) (tha) Top (t/ha)
CoS-03234 221.11 7.12 247 116 74 28.78 20.20 86.08 1846
Colk-013201 250.89 747 371 126 75 31.73 20.73 104.39 23.82
CoS-098014 24244 747 2.85 114 9.1 2182 21.33 94.14 1802
CoPk-05191 170.83 5.87 228 103 57 24.44 15.70 85.07 292
UP-05125 22333 7.84 3.03 114 120 31.26 19.53 80.77 38.73
Co-238 24933 8.17 334 153 109 3229 2040 10099 19.16
Colk-011201 250.56 7.63 3.16 118 94 3204 19.33 8523 31.17
Co-0118 252.67 8.04 3.68 116 74 37.58 19.73 84.41 2392
CoS-03251 25444 7.80 333 148 73 34.32 1847 122.69 3579
Table 30: Yield of sugarcane varieties under CP and CA conditions (average of two years)
Varieties A Cp
Caneyield (t/ha) Caneyield (t/ha)
Plant crop Ratoon Average Plant crop Ratoon Average

CoS-03234 56.5 86.1 713 115.1 1250 120.1
CoLk-013201 752 1044 89.8 1262 83.2 104.7
Co0S-098014 582 94.1 76.2 129.6 138.1 1339
CoPk-05191 100.2 85.1 92.6 146.8 142.0 1444
UP-05125 654 80.8 73.1 79.0 74.1 76.6
Co-238 943 1010 97.6 104.9 128.1 116.5
CoLk-011201 60.2 852 727 88.0 54.0 71.0
Co-0118 75.6 844 80.0 108.0 96.5 1023
CoS-03251 682 122.7 954 71.0 804 78.7
Mean 72.6 93.8 83.2 107.6 103.0 1053

Project Title: Physiological approaches for
improving productivity of
promising cropping systems

Study stated that treatment IAA100 shows the
improvement in cane height compare to other treatments
in all two DOS. Treatment Waste decomposer shows

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH

the improvement in tillering, cane weight, yield and
NMC over the treatments in October sown
sugarcane(Table 31). Whereas in February sown
sugarcane treatment Waste decomposer shows the
impovement in cane height, tillering, yield and NMC
over the other treatments in October sown Sugarcane
(Table 32).
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Table 31: Growth and yield parameters of October sown first plant of sugarcane (Co238)

DOS1 Cane Height (cm) Tillering 000’/ha NMC 000’/ha Yield (t/ha) Cane wt
IAA 100 256.56 167.30 96.77 117.39 1.61
TAA 200 242.22 155.88 9553 109.96 1.40
GA20 250.11 149.39 93.68 124.69 1.52
GA40 25433 154.95 99.55 108.28 146
Jeevamrit 25533 167.30 104.79 104.62 1.51
Waste decomposer 255.89 167.76 104.79 130.94 1.59
Control 227.00 159.12 103.87 108.73 1.30
SE(m) 14.628 5.598 3943 5.086 0.122
CD. N/A N/A N/A 15.846 N/A
CV. 10.185 6.051 6.839 7.664 14.267
Table 32: Growth and yield parameters of spring sown first plant of sugarcane (C0238)

DOS2 Cane Height (cm) Tillering ‘000°/ha NMC ‘000’/ha Yield (t/ha) Cane wt
TAA 100 256.78 170.54 98.16 96.07 1.51
TIAA 200 262.56 156.80 9522 92.38 1.53
GA20 253.56 169.46 98.00 87.26 146
GA40 259.78 164.67 97.38 78.03 1.52
Jeevamrit 264.67 166.06 9738 103.67 1.57
Waste decomposer 268.00 181.19 100.63 120.94 1.53
Control 241.89 159.58 96.00 91.87 1.49
SE(m) 5.201 7.389 3.749 9.884 0.083
CD. N/A N/A N/A N/A N/A
CV. 349 7.668 6.058 17.88 9512

Project Title: Status of Organic Agriculture in
Western Himalayan Region

This study was conducted with the objective to find
out the practices, productivity and economics of organic,
integrated and inorganic production systems adopted
by farmers of hills and plain region of western
Himalayas. The study area encompasses the pre-
dominant farming systems of Western hills zone of

Jammu Divison, India. A survey was conducted in one
districts of Western hills zone of Jammu i.e Jammu in
the year 2019. The total sample comprises a random
sample of 120 households i.e. (1 District x 3 blocks/
district x 1 villages/ block x 20 households) using a
stratified sampling frame. A total of 120 households
were selected for the study. Data was collected by
personal interview method using pre-tested structured
questionnaire through face to face interaction with the
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men and women farmers. Both the quantitative and
qualitative data were used in the study.

From the survey of Jammu districts, it was observed
that the farmers who are practicing organic agriculture
are using only organic inputs mainly based on cow dung
and not using chemical fertilizers. The districts covered
in survey follow mainly Rice-Wheat and Maize-Wheat
cropping systems along with patches of Rice-Wheat/
Pulses-Wheat/pulses-pulses system. Farmers mainly
involved in growing rice (basmati (370/1121)/sharbati),
maize (Kanchan 517), wheat (2967/1531/412/),
berseem (fodder), bajra (fodder), maize (fodder) along
with vegetables (mainly for home consumption). Rice
and wheat are major cereal crops in the entire districts.
The common feature of the region is practicing Diary
and almost all the farmers kept cow or buffalo, bullock.
Some farmers are also practicing poultry and goat
farming as additional enterprise to enhance household
income. This showed a good scope of organic farming
system in the state. Some villages in hilly region of the
districts are following pulse production with seed and
package of practices input by University personnel and
mainly growing cowpea, green gram, horsegram,
Bengal gram, masoor, pea and other pulses.

okfkd ifronu | Ngg/
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From preliminary observation of the survey, it was
observed that the farmers outside the organic cluster
(3 villages) were found to use inorganic chemical
fertilizers and herbicides in cereal crops however, it was
observed that farmers are using very less amount of
fertilizers (Example: 20-30 kg of Urea and 20-30 kg
of DAP per acre). Majority of farmers are not applying
fertilizers in either rice or wheat and only one crop is
receiving fertilizers. The farmers are not applying
insecticides or fungicides due to less incidence of pest
and diseases, however, herbicide application is present
among all crops. The main feature of region is application
of organic input in the farm of compost prepared by
open heap method and animal rearing has made farmers
to use byproduct of animal waste as organic input and
also made berseem as common fodder crop of the
region. Dairying is not commercial in the region as most
of the farmers use milk for self-consumption and few
are following selling of milk but in local market. Co-
operatives for milk and cereal market are not present
in the region. Since the livestock component is
prominent/common practice in region there is very much
potential for organic agriculture.
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Organic Agriculture System (OAS)

Project Title: Network Project on Organic
Farming- Modipuram centre

The organic carbon contents in the soil of different
cropping systems under organic , inorganic and
integrated nutrient management were varied significantly
. The soil organic carbon content in the surface soil (0-
15 cm) was varied from ~ 0.83 to 0.86 % average
across the nutrient management system. The surface soil
content maximum amount of organic carbon irrespective
of nutrient management and cropping systems. The
organic carbon content in the soil under organic
management systems were recorded higher average
across the depth and the amount organic carbon not
varied significantly among the cropping systems. The
magnitude of organic carbon distribution in the soil
profile depth (60 cm) varies significantly in different
cropping systems. The cropping system CS1, Basmati
rice —wheat - Sesbania green manure have the higher
potentiality to sequestered carbon in soil irrespective
of nutrient management systems and the amount of
carbon sequestration was maximum (2.77 Mg /ha)
under organic nutrient management. The carbon
sequestration potential of cropping systems Basmati rice
—wheat - Sesbania green manure is statistically at par
with the cropping systems Maize —mustard - Sesbania
green manure under organic management systems. The
carbon sequestration potential of different cropping
systems under inorganic systems were always lower
in the inorganic nutrient management systems and among
the different, Coarse rice — barley — green gram
cropping systems have lowest carbon sequestration
potential . The carbon sequestration rate under different
cropping systemsvaried 0.213 to 0.208 Mg ha! Yr!
under organic nutrient management systems whereas the
sequestration rates were lower under inorganic nutrient
management systems irrespective of cropping systems.
The capacities of inorganic nutrient management to
sequestered carbon were varied from 69-79% less as
compare to the organic nutrient management systems.

Crop yields are often limited by low P availability
in soils, owing mainly to adsorption and precipitation

reactions of both indigenous soil P and applied fertilizer
P with iron (Fe), aluminum (Al), or calcium (Ca). Low
P uptake efficiency of plants is associated primarily with
limited P availability in native soil. Consequently, large
amounts of expensive inorganic P fertilizers need to be
applied to many agricultural soils to achieve attainable
crop yields. Application of organic matter to soil
increases P solubility, decreases P fixation, and thus
improves Pavailability to plants. To assess the behaviors
of phosphorus in soil, three composite soil samples were
collected from surface layer (0-30 cm) during the year
2018 from three production systems viz., organic,
inorganic and integrated which are maintained since
2004 under basmati rice-wheat-Sesbania cropping
system at [ICAR-Indian Institute of Farming Systems
Research, Modipuram under Network Project on
Organic Farming. Fractionation of phosphorus was
accomplished by sequential extraction of soil samples.
The Al-P fraction in the soil samples was extracted by
using NH,Cl and NH,F followed by washing with
saturated NaCl. The extractant was then treated with
NaOH to obtain the Fe—P fraction. The soluble P was
obtained by treating the solution with Na,C,H.O,,
NaHCO, and Na, SO, while the Ca-P fraction was
obtained by treating the solution with H,SO,. The
relationship between the adsorbed and equilibrium
phosphorus concentration in soil was determined by
plotting Langmuir and Freundlich adsorption isotherms.
The values of the adsorption maxima, which are the
measure of the P adsorption capacities of soil, were
highest under the organic nutrient management (10.56ig
P ' ") practice which was decreased with levels of
phosphorus application in soil and were lowest (5.31
igPg" ') under inorganic nutrient management systems.
Bonding energy, which is a measure of resistance to P
release in soils, varied from 0.415t0 0.601 mLig" ! in
the soil under three different nutrient management
practices. Water soluble P were recorded 8.2, 11.36
and 10.24 mg kg, respectively in organic, integrated
and inorganic nutrient managed soil under rice-wheat
cropping system. Long-term balanced fertilization
lowers the bonding energy and adsorption capacity for
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P in soil and thereby increasing its desorption potential.
This process in turn increases P availability to plants and
leads to increased P uptake and yield sustainability.

Effect of different nutrient management practices
on soil biological properties

e  Carbon sequestration: Microorganism play
significant role in different ecological processes.
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also positively correlated with C and N

sequestration. The highest amount of glomalin was

extracted from the 100% organically managed plot.

A significant difference was observed in the total

glomalin content in 100% organic and 100%

inorganic plots. The results showed that organic

agriculture practices are helpful in building the soil
carbon ultimately soil health.

MycorrhizalfungiformamutualisticrelationWith Population of different microbial groups:

higher plants. The production of glomalin Maximum population of bacteria, fungi and
(glycoprotein) by arbuscular mycorrhizal fungi is actinomycetes was observed in 100% organically
directly linked to soil aggregation and positively managed plants. A continuous decrease in the
correlated with soil aggregate stability. It has been population was observed with increasing percentage of
also observed that abundance of arbuscular inorganic inputs.

mycorrhizal fungal hyphae and soil aggregation are

Table 33. Effect of different nutrient management systems on carbon sequestration in the form of glomalin

Treatments Glomalin (mg/kg Soil)
CS1 (Basmatirice- CS2 (Rice- Barley- CS3 [Maize CS4 [Maize (sweet
wheat- Sesbania) Green Gram) (pop corn)- corn)-Mustard-Sesbanial
Potato- Okra] Green Manure)

T1 (100%) organic) 513.43+9.01 652.74+7.97 593.30+11.96 513.29+13.21
T2 (75% O+ 25% InO) 357.14£11.57 583.99+10.89 436.20+9.45 479.13£14.21
T3 (50% O+50% InO) 302.89+7.09 481.45+12.52 324.78+11.69 433.2049.32
T4 (25% O+75% InO) 273.92+8.32 433.83x13.71 263.16+10.49 323.55+9.81
T5 (100% InO) 21047+9.87 149.66+8.12 143.09+10.76 230.65+9.72
T6 (State Recommendation) 239.45+12.41 208.63+7.89 220.04+13.19 256.12+10.09

Table 34. Effect of different nutrient management systems on bacterial population

Treatments Bacterial population (CFU/g of soil)
CS1 (Basmatirice- CS2 (Rice- Barley- CS3 [Maize CS4 [Maize (sweet
wheat- Sesbania) Green Gram) (pop corn)- corn)-Mustard-Sesbanial
Potato- Okra] Green Manure)

T1 (100%) organic) 2.24x107 2.02x107 1.87x107 1.91x10
T2 (75% O+25% InO) 2.13x107 1.76x107 1.52x107 1.78x10’
T3 (50% O+50% InO) 1.76x107 1.50%x107 1.48x107 1.78x10’
T4 (25% O+75% InO) 1.76x107 1.35%x107 1.39x107 1.76x10
T5 (100% InO) 1.21x107 9.7x10° 8.3x10° 9.4x10°
T6 (State Recommondation) 1.35x107 1.12x107 1.21x107 1.19x107
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Table 35. Effect of different nutrient management systems on fungal population.

Treatments Fungal population (CFU/g of soil)
CS1 (Basmatirice- CS2 (Rice- Barley- CS3 [Maize CS4 [Maize (sweet
wheat- Sesbania) Green Gram) (pop corn)- corn)-Mustard-Sesbanig
Potato- Okra] Green Manure)

T1 (100%) organic) 6.1x10* 7.2x10% 8.4x10* 7.7x10%

T2 (75% O+ 25% InO) 5.4x10¢ 6.3x10° 7.8x10* 6.6x10*

T3 (50% O+50% InO) 4.5x10* 4.8x10* 7.0x10* 54x10*

T4 (25% O+75% InO) 4.3x10* 4.7x10* 6.0x10* 3.3x10*

T5 (100% InO) 3.0x10* 4.0x10* 4.6x10* 2.3x10*

T6 (State Recommondation) 3.3x10* 4.8x10* 5.7x10* 3.1x10*

Table 36. Effect of different nutrient management systems actinomycetes population.
Treatments Bacterial population (CFU/g of soil)
CS1 (Basmatirice- CS2 (Rice- Barley- CS3 [Maize CS4 [Maize (sweet
wheat- Sesbania) Green Gram) (pop corn)- corn)-Mustard-Sesbanial
Potato- Okra] Green Manure)

T1 (100%) organic) 8.8x10° 3.3x10° 6.7x10° 5.9x10°

T2 (75% O+ 25% InO) 7.1x10° 2.2x10° 4.7x10° 5.1x10°

T3 (50% O+50% InO) 4.4x10° 1.9x10° 5.3%x10° 3.7x10°

T4 (25% O+75% InO) 4.0x10° 2.0x10° 3.8x10° 2.8x10°

T5 (100% InO) 2.9%x10° 1.5x10° 3.0x10° 1.6x10°

T6 (State Recommondation) 3.3x10° 1.9x10° 3.6x10° 2.2x10°

Conclusion

e Based on the above mentioned results, we
conclude that nutrient management with organic
inputs helps in building the soil heath by improving
the soil microflora and amount of carbon

sequestered which is very important for sustainable
agriculture.

Evaluation of weed management practices under
organic maize-mustard cropping system

Treatment details
Treatment Treatment details (Maize-Mustard system)
Maize Mustard
T1 Hand weeding at 25 and 50 DAS Hand weeding at 25and 50 DAS
T2 One mechanical weeding at 25 days after sowing+ One One mechanical weeding at 25 days after sowing+
Hand weeding at 50 DAS One Hand weeding at 50 DAS
T3 Intercropping with Green gram (1:1) Intercropping with Chickpea (1:1)
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Treatment Treatment details (Maize-Mustard system)
Maize Mustard
T4 Stale seed bed + reduced spacing (45%20 cm) + mulching  Stale seed bed + reduced spacing (30x 10 cm) +
with mustard straw + one Hand weeding at 40 DAS mulching with maize straw + one Hand weeding
at40 DAS
T5 Locally available weed mulch (Water hyacinth 4 t/ha dwb) Locally available weed mulch (Water hyacinth
+ one hand pulling at 40 DAS 4 t/ha dwb) + one hand pulling at 40 DAS
T6 Incorporation of mustard seed meal 15 days before Incorporation of mustard seed meal 15 days before
sowing @ St/ha + one hand weeding at 40 DAS sowing @ 5t/ha + one hand weeding at 40 DAS
T7 Soil solarization with 25 p polythene mulch during Soil solarization with 8-25 microns polythene mulch
summer + one hand weeding at 40 DAS during summer (only in kharif) + one hand weeding
at40 DAS
T8 ITK for weed control (mulching with eucalyptus leaves ITK for weed control (mulching with eucalyptus
@ 5t/ha dwb) and one hand weeding at 40 DAS leaves @ 5St/ha dwb) and one hand weeding at
40DAS

Effect of different organic weed management
practices on soil biological properties

and it was observed that soil solarization leads to slight
decrease in the population of different microbial groups

(Table 37).

The effect of different weed management practices
on the population of soil microorganisms was studied

Table 37. Effect of different weed management practices on microbial population of soil under mustard-maize cropping system.

Treatments Population of different microbial groups
Bacteria Fungi Actinomycetes

(CFU/gsoil)  (CFU/gsoil) (CFU/g soil)

T1 (Hand weeding at 25 & 50 DAS) 1.34x107 6.7x10* 2.9x10°

T2 (Mechanical weeding 25 DAS+ Hand weeding 50 DAS) 1.74x107 6.1x10* 2.0x10°

T3 (Intercropping with green gram (1:1) 1.57x107 6.2x10* 1.6x10°

T4 (Stale seed bed+reduced spacing+mulching with same crop residue

+Hand Weeding at 40DAS) 1.40x107 6.3x10* 3.6x10°

T5 (Weed mulch+ Hand pulling at 40 DAS) 1.75x107 5.9x10° 34x10°

T6 (Incorporation of mustard oil cake 15 days before sowing @ 5 t/ha +

hand weeding at 40 DAS) 1.56x107 6.7x10* 3.4x10°

T7 (Soil solarization with 8-25 micron polythene sheet during summer+

Hand weeding at 40 DAS) 1.4x107 54x10° 1.6x10°

T8 ITK (muching with eucalyptus leaves @ 5 t/ha dwb+ hand weeding at

40DAS 1.75%10 5.9x10* 3.5%10°
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Evaluation of zero budget farming involving
Beejamri, Jeevamrit and Ghanjeevamrit in
basmati rice —wheat cropping system

Treatment details:
Control
NPOF developed package

Gurukul package (Beejamrit, Jeevamrit and
Ghanjeevamrit) (Product supplied by Gurukul)

Locally prepared Gurukul products (Beejamrit,
Jeevamrit and Ghanjeevamrit)

5. Location specific improved products (Beejamrit,
jeevamrit and Ghanjeevamrit) (Prepared at centre)

6. Integrated crop management (50% organic + 50%
inorganic)

Results: The highest populationof bacteria, fungi
and actinomycetes was found in the plots managed by
under NPOF package but the differences among the
treatment are not significant. This is the first season of
experiment which could be a probable reason for this.
A slight reduction in the population of all these three
groups was found in the samples after rice harvest which
may be driven byfield conditions (anaerobic/flooded).

Table 38. Effect of different nutrient management practices on microbial population of soil under mustard-maize cropping sys-
tem (Season 1 Afetr wheat harvest).

Treatments Population of different microbial groups
Bacteria Fungi Actinomycetes
(CFU/gsoil)  (CFU/gsoil) (CFU/gsoil)

T1 Control 1.07x107 5.0x10* 1.9x10°
T2 NPOF developed pakage 2.36x107 7.2x10% 2.4x10°
T3 Gurukul pakage 1.57x107 6.6x10* 2.11x10°
T4 Locally prepared gurukul products 1.83x107 5.7x10* 2.5%x10°
TS5 Location specific improved products 1.80x107 6.6x10* 2.14x10°
T6 Integrated nutrient management (50% Org.+50% Inorg.) 1.76x107 54x10* 2.12x10°

Table 39. Effect of different nutrient management practices on microbial population of soil under mustard-maize cropping sys-
tem (Season 2 After rice harvest).

Treatments Population of different microbial groups
Bacteria Fungi Actinomycetes
(CFU/gsoil) (CFU/gsoil) (CFU/g soil)

T1 Control 8.9x10° 3.3x10* 1.Ix10°
T2 NPOF developed pakage 1.54x107 34x10* 1.95x10°
T3 Gurukul pakage 1.05x107 3.07x10¢ 1.87x10°
T4 Locally prepared gurukul products 1.03x107 2.3x10° 2.09x10°
T5 Location specific improved products 1.2x107 3.9x10* 247x10°
T6 Integrated nutrient management (50% Org.+50% Inorg.) 9.9x10° 2.76x10¢ 1.81x10°
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Project Title: Nutrient management in different
cropping systems under organic
production systems

Organically grown sugarcane crop (cv. Co 0238)
of ten month old was selected for raising sugarcane
nursery in disposable glasses in March, 2019. The buds
were separated from cane by two methods viz. bud
chipper and Manual cutting.Separated buds were
planted into glassesusing filling material soil and
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vermicompostin 1:1 ratio. Germination percentage of
budswas significantly affected bymethod of cutting and
planting time. Higher germination (93.65%) was
recorded in buds harvested with bud chipper machine
as compared to manual cutting (80.76%). Germination
percentage of buds was reduced with delay in planting.
Higher germination (84.0%) was recorded when sets
were planted on the same day compared next day of
crop harvesting.

Table 1: Germination percentage of sugarcane buds as affected by method of cutting and planting time.

Treatment Buds planted Germinated Non-germinated Germination
(No.) buds (No.) buds (No.) (%)

Method of bud cutting

Bud chipper 315 295 20 93.65

Manual 1107 8%4 213 80.76

Planting time

Same day of crop Harvesting 500 420 80 84.00

Next day of crop harvesting 1107 8% 213 80.76

Fig. 11. Bud chip method of sugarcane nursery raising
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Technology Transfer and Human Resource Development (TT & HRD)

Project Title: Refinement of horticulture based
farming system models for food
and nutritional security

Experiments were conducted at ICAR-IIFSR,
Modipuram to develop horticultural crop based model
for improving profitability, enhancing productivity and
nutritional security of small and marginal farmers
particularly of western plain zone of Uttar Pradesh.
Three modules, viz. Fruit based (CS 1, 0.4 ha),
vegetable crops based (CS 2, 0.5 ha), field crop based
(CS 3, 0.4 ha) and Pond- dyke system (0.1 ha) were
evaluated under this project. (Table 40)

Under fruit crop based system (CS-1), mango,
guava and banana were grown as the main crops
whereas cucumber, radish, carrot and onion as the
intercrop in mango, brinjal, veg pea and okra as
intercrops in guava and turmeric as intercrop in banana
respectively. In vegetable based system (CS-2)
turmeric, bottlegourd-cauliflower-tomato and brinjal-
potato-beans were grown while under crop based
system (CS-3), Rice-wheat and sugarcane-ratoon-
wheat system and pond-dyke system (0.10 ha) were
evaluated. The details of different modules in presented
in Table 40. Among the different modules in study
highest net returns of Rs. 1,50,266 were recorded from

Table 40. Enterprise & component of horticulture based farming system

Enterprise (s) Component (s) Area (ha) or size Details
category (numbers)
Primary Horticulture 09 1. Mango (Amrapalli) + intercrops (Onion-okra—
1. Orchards (With IC) 04 Brinjal-Pea) Mango( Dashehri) + intercrops
(pumpkin-potato-carrot)
2. Banana + intercrops (Turmeric)
3. Guava + intercrop (Tummeric)
4. Kinnow + intercrops (Onion- okra-lobia-
broccoli)
2. Vegetables 0.5 1. Turmeric (March-April)
2. Okra-brinjal-tomato- cauliflower
3. Beans- Brinjal+ Okra-Potato
Secondary Crops 0.5 1. Rice-wheat—dhaincha (Green manure)
2. Sugarcane- sugarcane ratoon- wheat
Complimentary Fisheries 0.10 Pond-Dyke system with Vegetables
Supplementary Poultry 30 birds Poultry birds to be integrated in the pond-dyke

system

Table 41: Economics of Horticulture based Farming system Model (2017-18)

S.No. System Gross returns Net Returns CoC B:C Ratio
1 Fruit based system(0.4 ha) 2,10,520 1,50,266 60,254 349
2 Vegetable based system(0.5 ha) 1,88,550 97,782 90,768 207
3 Crop based system(0.5 ha) 1,90,748 125198 65,550 290
4 Pond-Dyke system(0.10 ha) 29,200 16,500 12,700 229
Total 6,19018 3,89,746 2,36,272 2.48
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Fig.12. Pond-dyke system (0.10 ha)

Table 42. Microbial status of pond dyke soil

Sample Bacteria Fungi Actinomycetes
(CFU/gm) (CFU/gm) (CFU/gm)
gm)
T 1 (crop irrigated with pond water having poor growth) 3.9x10° 34x10° 4.2x10*
T 2 (crop irrigated with pond water having luxuriant growth) 4.7x10° 4.2x10° 3.8x10*
CONTROL (Crop irrigated with tubewell water) 2.29%x107 7.3x10* 8.5%x10°

the module 1 (fruit based system with intercropping of
vegetables) followed by Crop based system (Rs
1,25,198/). The least benefit of Rs 97,782/ was
recorded from the vegetable based system. This is
because of the higher labour, low price of produce fixed
atinstitute for sale of vegetables and high inputs required
for raising of vegetables. The highest B:C ratio of 3.49:1
was recorded for module 1. This is because of the
intercropping of vegetables in the inter spaces among

the fruit trees resulted in providing higher returns. The
B:C ration of crop based system (2.90:1) was also
recorded to be higher than module vegetable based
system (2.07:1). This is because of the higher cost
incurred for cultivation of vegetables as compared to
the field crops grown under study as shown in Fig. 12.
The pond-dyke system was reported to be highly
income generating as it provided net returns worth Rs
12,700 with B: C ration of 2.29 from 0.10 ha area.
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Fig. 13. A view of horticulture based farming system model at Institute

Hence this system has a great potential in providing
higher returns to the farmers and hence can be
disseminated among them.

Soil Microbial studies

Soil Microbiological studies were undertaken to
judge the quality of soil of pond-dyke system. The
details of the study is presented in Table 42. The results
showed that The overall microbial population was found
significantly lower in the pond soil which may be due to
initial establishment phase. A slightly lower microbial
load was observed in the poor growth areas. The
general soil nutrient status was also recorded for all the
modules under study.

Externally funded Projects

Project Title: Development of Integrated
Organic Farming System (I0FS)
models for different regions of
India

The project aims to utilize the concept of low
external input based sustainable agriculture for reducing
the input costs as well as improving the quality of inputs
applied in the organic farming. As an Inter-Institutional
project involving 7 centres of All India Network
Programme on Organic Farming and at Institute
headquarters, the integrated organic farming system
models are being established to study the rate of
reducing external market inputs by various means.
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Development of Integrated Organic Farming
System (I0OFS) model for Western Plain Zone

One acre IOFS model comprising of 5 modules such
as food systems (basmati rice-durum wheat-sesbania
in 0.15 ha, basmati rice-mustard-green gram in 0.05
ha), fodder systems (sorghum + cowpea-
maize+cowpea-oat in 0.05 ha and maize + cowpea-
sorghum + cowpea-berseem in 0.05 ha), kitchen
system in 0.040 ha, pest repellent system in 0.024
ha and dairy including bio-input production system
(1 buffalo and 1 cow in 0.05 ha) is being studied.
Establishment and evaluation of all the modules except
dairy is in progress from 2017. The dairy including
bio-input production module is yet to be integrated
due to the delay in shed construction process. The
share in area allocation for different modules is given in
Fig 14.

Dairy including
bio input
production
system

12%

Pest repellant
system
6%

Kitchen &
system _{
10%

Fig. 14. Share of area in different modules of IOFS model
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Basmati rice-durum wheat-sesbania: In the
IOFS model basmati rice-wheat-sesbania cropping
system was tested in 0.15 ha. In the first year of study,
basmati rice variety Pusa Basmati 1 was grown in the
system which has recorded the grain and straw yield of
383 and 458 kg from 0.15 ha which works out to
productivity of 2550 and 3050 kg/ha respectively
(Table 43). Gross and net return of Rs 59,100 and Rs
11,850/ha were recorded with B: C ratio of 1.3. In the
second year, basmati rice variety Pusa 1121 was tested
which recorded grain and straw yield of 450 and 635
kg respectively from 0.15 ha which works out to 3000
and 4233 kg/ha of productivity with net return of Rs
23,217/ha and B: C ratio of 1.5. In the second year,
due to the change in variety and management, 17 % high
yield was recorded under organic management. Durum
wheat recorded grain and straw yield of 394 kg and
484 kg from 0.15 ha which works out to productivity
of 2620 and 3220 kg/ha respectively in the second
year. The organically grown crop of durum wheat
recorded gross and net returns of Rs 68,597 and Rs
41,317/harespectively with B: C ratio of 1.5 during
2017-18. The productivity was marginally higher (1 %)
in the second year compared to first year. Sesbania
aculeate green manure was incorporated at 48 days
after the sowing which produced 3.60 t of green
biomass from 0.15 ha which is about 24,000 kg/ha.

Table 43. Performance of different crops in Basmati rice-durum wheat-sesbania in food system module

Year Grain Grain Straw Straw Gross Net B:C NRPRI
yield yield yield yield return returns ratio
(kg/0.15ha)  (kg/ha) (kg/0.15ha) (kg/ha) (Rs/ha)  (Rs/ha)
Basmati rice (PB 1 during 2017 & PB 1121 during 2018)
2017 398 2053 485 3233 59533 14283 03 13
2018 450 3000 522 3480 66960 28560 0.7 1.7
Durum Wheat (MPO JW 1215)
2016-17 390 2600 405 2700 65500 34720 1.1 2.1
2017-18 34 2624 484 3223 68597 41317 15 25
Sesbania aculeata
Green biomass - - 3600 24000 - - - -
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Basmati rice-mustard-greengram: The system was
evaluated in 0.05 ha and in the first year basmati rice
variety (PB-1) recorded grain and straw yield of 128
and 153 kg (Table 44) from 0.05 ha which corresponds
to productivity of 2550 and 3050 kg/ha with net returns
of Rs 11,850/ha. In the second year to facilitate the
timely sowing of the mustard in the sequence, extra short
duration basmati rice variety PB 1509 was grown in
place of the PB 1. PB 1509 has recorded grain and
straw yield of 140 and 171 kg respectively from 0.05
ha with net returns of Rs 17,590/h and B: C ratio of
1.4. The productivity of basmati rice in the second year
was higher by 9 %. Mustard registered grain and stover
yield of 130 and 376 kg from 0.05 ha with productivity
of 2600 kg/ha. It registered net returns of Rs 90, 430/

ha and Rs 1,19, 540/ha in the first and second year
respectively. The yield in the second year was increased
by 30%. Greengram (variety Pant Mung 5) recorded
grain yield of 40 kg from 0.05 ha with 800 kg of
residues. The yield is equivalent to productivity of 800
kg/ha. B:C ratio was found to be 2.9 for greengram.

Basmati rice-durum wheat-sesbania: During the
year, 2 systems namely Maize+ cowpea- sorghum
+cowpea-berseem in 0.05 ha and sorghum +cowpea
—maize +cowpea- oat in 0.05 ha were evaluated in the
fodder system module and their productivity were
compared with normal level. In the maize + cowpea —
sorghum + cowpea—berseem system, 7790 kg of green
fodder/year can be produced from 0.05 ha which will

Table 47: Performance of basmati rice-mustard-greengram in food system module

Year Grain Grain Straw Straw Gross Net B:C NRPRI
yield yield yield yield return  returns ratio
(kg/0.15ha)  (kg/ha) (kg/0.15ha) (kg/ha) (Rs/ha)  (Rs/ha)
Basmati rice (PB 1 in 2017 and PB 1509 in 2018)
2017 128 2550 153 3050 57100 11850 13 03
2018 140 2800 171 3420 62840 17590 14 04
Mustard (RH 749)
2017-18 100 2000 357 7140 110710 90430 55 45
2018-19 130 2600 376 7520 138820 119540 72 62
Green gram (Pant Mung 5)

2018 40 800 150 1000 60000 39220 29 19
Table 45: Performance of crops in the fodder system module

Crop Area (m?) Production  Fodder sufficient Productivity Normal

(kg) for number of days $ (t/ha) Productivity (t/ha)
Maize+ cowpea- sorghum +cowpea-berseem (0.05 ha)
Maize + Cowpea 500 2780 2 55.6 293455
Sorghum+ cowpea 500 2860 95 572 49 + 10%*
Berseem 500 2150 71 43.0 80 £ 20%%*%*
Gross 1500 7790 258 - -
Sorghum +cowpea —maize +cowpea- oat (0.05 ha)

Sorghum+ cowpea 500 2765 2 553 49 + 107%*
Maize + Cowpea 500 2685 89 53.7 293455

Oat 500 1550 2 31.0 67 £ 2k
Gross 1500 7000 233 - -
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Fig. 15. A view of field crops at ICAR-IIFSR

be sufficient for supply of green fodder to 2 animals for
258 days (Table 45). The productivity of fodder under
organic management compared to normal productivity
revealed that maize +cowpea and sorghum + cowpea
recorded higher productivity while productivity of
berseem is lower. Similarly, the other system sorghum
+cowpea — maize +cowpea- oat can supply green
fodder for 233 days as it has recorded 7000 kg of green
fodder from 0.05 ha in a year. The productivity of oat
is lesser under organic management than the normal
productivity. Hence, it can be inferred that fodder system
in 0.10 ha with these 2 systems can supply sufficient
green fodder to 2 animals for the organic farming
system.

Kitchen system

A total of 13 vegetables were evaluated in the
kitchen system (Table 46) during the year in an area of
0.026 ha which has resulted in production of 684 kg of
vegetables under organic management. This can meet
the 5 member family requirement of other vegetables
category for 261 days, roots and tuber crops for 331
days and requirement of leafy vegetables for 184 days
alone. In addition four varieties of okra were evaluated
under organic management with same nutrient source
and level (vermicompost @ 10t/ha) for identification of
suitable variety. Among the varieties Indus recorded
higher yield due to better growth and yield attributing
characters (Fig 16 and 17).
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Table 46. Vegetables evaluated in kitchen system

Category ** Name of vegetables  Area Yield Daily requirement No. of days Vegetables
(m?) (kg) (vegetables) for 5 requirement can
member family be met for 5
(Heavy work)** member family
Other Vegetables Bottle gourd (K) 100 60 0.02 kg of other vegetables 60
per person per day (1.0 kg
for S person/ day)
Brinjal (K) 50 2 2
Lobia (K) 50 18 18
Beans (K) 50 12 12
Chiili (K) 50 7 7
Pea (R) 50 32 2
Broccoli (R) 50 30 30
Cauliflower (R) 50 68 68
Fenugreek (R) 50 12 12
Total 261 261
Roots and Tuber crops  Radish (R) 50 72 0.02 kg of Roots and Tuber 2
crops per person per day
(1.0 kg for S person/ day)
Beetroot (R) 50 61 61
Potato (R) 120* 198 198
Total 331 331
Leafy vegetables Spinach (R) 50 80 0.01 kg of Leafy vegetables per
person per day (0.5 kg for
5 person/day) 160
Coriander (R) 50 12 24
Total 92 184
Grand Total (Kitchen system) 684

*  Additional 120 m? area was used for potato cultivation; K- Kharif, R- Rabi
** Source — Dietary guidelines for Indian A — Manual (2" Edition 2011) NIN Publication, Hyderabad.
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1200 “"'?m.qj?_a
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00 mE = e
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Fig. 16. Growth and yield parameters of okra varieties under Fig. 17. Yield of okra varieties under organic manage-
organic management under similar nutrient environment ment under similar nutrient environment
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Table 47. Estimated dietary supply from the kitchen system
Nutrient Estimated supply
Dietary energy (kcal) 11721
Carbohydrates (g) 2348
Dietary fiber (g) 999
Fat (g) 97
Protein (g) 1055
Phosphorus (g) 4708
Potassium (g) 12
Magnesium (mg) 4396
Calcium (mg) 4928
Sodium (mg) 3330
Iron (mg) 206
Zinc (mg) 133
Vitamin A (ug) 2264
Vitamin C (mg) 493
Thiamin (mg) 18
Riboflavin (mg) 39
Folate (ug) 20
Niacin (mg) 300
Vitamin B6 (mg) 14

Fig. 19. Evaluation of okra varieties under organic management in kitchen system
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Pest repellent system

Establishment of pest repellent system in 0.026 ha
isin process. Ipomoea carnea (besharam) and Ricinus
communis (castor) were established on bunds. Datura
metal and Calotropis gigantea (aak, Madar) were
established in beds and used for preparation of
dashparni extract for pest management under organic
production system. Pest repellent and pollinator
attractant tree and shrub species will be planted in the
next year.

Project Title: Development of Integrated
Organic Farming System (I0FS)
model for other regions through Al-
NPOF

Seven IOFS models are under evaluation in 6 states
namely Gujarat, Kerala, Meghalaya, Rajasthan, Tamil
Nadu and Uttarakhand. Among the 7 models, at 4
locations namely SK Nagar, Thiruvananthapuram,
Udaipur and Almora, dairy component is yet to be
integrated. The economic analysis of the system

Table 48. Economic performance of IOFS model at different locations

Components Area Gross Cost  Netreturns
(ha) returns (Rs) (Rs) (Rs)

Gujarat (SK Nagar)*
Field crop based system (Groundnut-wheat-green gram; Fodder bajra- 040 99,915 73,696 46,338
fodder maize+oat-fodder bajra; boundary plantation), 3 livestock;
vermicompost

Kerala (Calicut & Thiruvananthapuram)

Calicut: Spice based system (Turmeric, ginger, fodder, vegetable 040 3,47,980 2,39,570 1,08,410
cowpea, tapioca, banana, vermicompost, 4 cows)
Thiruvananthapuram®*: Cassava + vegetable cowpea, Taro, Maie, 024 245,859 1,08,298 1,35,160
Napier grass

Meghalaya (Umiam)
Field & horticulture based system (Cereals + pulses + vegetables + fruits 043 1,30,738 56,835 73,903
+ fodder) + Dairy (1 cow + 1 calf) + fishery + vermicompost

Rajasthan (Udaipur)*
Field crop based system (Sweet corn + blackgram-wheat; Fodder maize + 045 97,690 34,622 63,068
cowpea-berseem-sesbania; tomato-cowpea; guava, compost unit of
NADEP, vermicompost, enriched compost, vermiwash, BD 500, BD 501
& earthworm multiplication)

Tamil Nadu (Coimbatore)

Field crop based system (Green manure-okra-maize; greenmanure-cotton- 040 5,34,013 2,16,090 3,17,923
red gram, fodder, pest repellant cafeteria, Teak, banana, Annual moringa,
desmanthus, 1 milch cow, 1 heifer & 1bull calf + vermicompost +
boundary plantations (Gliricidia, coconut)
Uttarakhand (Almora)*
Vegetable based system (Field crops, vegetables, fruits, fodder) 043 2,777,646 1,21,445 1,56,201

*Dairy component not yet integrated
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indicates that under organic farming system with
livestock component, a net income of Rs 0.73 lakhs
(field and horticulture based) to 3.17 lakhs per acre
(commercial crops based) (Table 48) can be obtained
depending upon the combination of modules adopted.
Further, the performance of the system where in
livestock component is not integrated, it varied from
0.46 lakhs (field crop based) to 1.56 lakhs (vegetable
based) depending upon the crops grown. The nutrient
and energy budgeting is in progress.

Project Title: On-farm evaluation of farming
system modules for profitability
and livelihood improvement of
different farmer’s categories of
Western Plain Zone of Utter
Pradesh and Uttrakhand.

This project was initiated to develop farming system
model for profitability and livelihood improvement of
different farmers categories and for validation and
refinement of on-station technologies at farmers’ field.
Three villages in three districts were identified namely;

e Muzaffarnagar :Badhai Kalan and Sahajpur
Kalan

e Shamli : Panjokhara and Ramgadi

 Haridwar : Mandawali and Narsan Khurd

Basic information and base line survey of Badhai
Kalan and Sahajpur Kalan villages from Muzaffarnagar
district and Mandawali of Haridwar district has been
completed and survey data analysis of one village
(Badhai Kalan) completed.
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Specific interventions as indicated below were
demonstrated in the farmers field and their results are
given below

1 Introduction of New Varieties of rice

2 Introduction of Intercropping
a. Sugarcane + Spices
b. Sugarcane + Vegetables

1. Introduction of New Varieties of rice
Sugarcane - Paddy farming system

In this farming system a new variety PB-1121 was
supplied by institute and other variety PB-1509 was
grown by the farmers in their farmer practice. In this
intervention 20 nos. of farmers were included from both
villages (Badhai kalan 10 farmers and 10 farmers of
Sahajpur kalan).

2. Introduction of Intercropping
a. Inter- cropping Sugarcane+ Spices :

Sugarcane+ Spices: In this intervention total 10
nos of farmers were taken( 5 farmers from Badhai
kalan and 5 farmers from Sahajpur kalan).The SEY
under sugarcane+ spices farming system to normal
cropping system (sole crop)revealed that
sugarcane+Fennal recorded higher SEY while
sugarcane+coriander is lower(Table 50). Hence it can
be inferred that sugarcane+Fennal more beneficial for
the farmers.

Table 49. Performance of varieties in Sugarcane - Paddy farming system

Sr.No. Crop Variety Duration (Days) Disease & Infestaion Yield (Kg./ha)
1. Paddy PB-1509 75t0 80 Very Less 5375
2. Paddy PB-1121 145t0 155 High Infestation 4980

Farmers Feedback- Farmers like PB-1509 due to its Short duration , less disease and Pest Infestation and more yield Performance

in Sugarcane — Paddy cropping system.
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Table 50. Yield performance of Sugarcane + Spices inter cropping system

Crop Variety Date of Durationof  Yield of Yield of SEY
sowing inter crop  inter-crop Sugarcane  (qtl/ha)*
(kg/ha) (qtl/ha)
Sugarcane(120cm Distance) Fennal 23-11-17 170-175 1340 1050 1297(17.9%)
Sugarcane(120cm Distance) Coriander 23-11-17 120-130 680 1050 1155 (5.0%)
Sugarcane(120cm Distance) Dill 23-11-17 120-130 540 1050 1191 (8%)
Sugarcane(120cm Distance) Ajwayan 23-11-17 135-140 578 1050 1174 (7%)
Sugarcane(120cm Distance) kalonji 23-11-17 135-145 413 1050 1241 (13%)

*Price of Fennal: Rs. 60/kg; Coriander: Rs.50/kg; Dill: Rs. 85/kg; Ajwayan: Rs.70/kg; Kalonji: Rs. 150/kg; Sugarcane: 325/qt. Yield

of sole crop of sugarcane: 1100 qt/ha

Table 51. Inter- cropping Sugarcane + vegetables

Crop Variety Date of Durationof  Yield of Yield of SEY
sowing inter crop inter-crop Sugarcane  (qtl/ha)*
(kg/ha) (qtl/ha)
Sugarcane (120cm Distance) Onion 11-01-2019 145-160 104 995 1155 (5%)
Sugarcane (120cm Distance) Garlic 20-11-2018 140-155 75 995 1341 (22%)
Sugarcane (120cm Distance) Chilli 13-12-2018 130-145 85 995 1256 (14%)

*Price of Onion: Rs. 500/qtl.; Garlic: Rs.1500/qtl.; Chilli: Rs. 1000/qtl.; Sugarcane: 325/qt. Yield of sole crop of sugarcane: 1100 qt/

ha

b. Sugarcane + vegetables inter cropping
system

Under the sugarcane+ vegetable inter cropping
system 4 nos. of were taken from each villages i.e.
Badhai kalan and Sahajpur kalan and input was applied
by farmers by their own sources only technical guidance
was given by institute Scientists. The SEY under
sugarcane+ vegetables farming system to normal
cropping system (sole crop)revealed that
sugarcane+Garlic recorded higher SEY while
sugarcane+Onion is lower. Hence it can be say that if
farmers grows the garlic as inter crop along with
sugarcane will be more beneficial for the farmers (Table
51).

Project Title : “Diversification of existing Farming
Systems through integration of poultry for
improving livelihood of marginal and landless
farmers”

The project was initiated with major objective to
identify the suitable poultry module for improving the
existing farming system of marginal and landless farmers.
Four varieties of poultry namely Gramapriya, Vanaraja,
CARI Nirbheek and CARI Dhanraja were used in
different numbers with supplement and without
supplement feeding to assess the suitability of variety,
its number and feeding system in the backyard system
of rearing. The chicks were brooded up to 04 weeks
of age at the brooding unit of the Institute under deep
litter system. After brooding, the chicks were distributed
free of cost to the marginal and landless farmers of the
six villages of Muzaffarnagar district. A total of 256
chicks of Gramapriya, 240 chicks of Vanaraja, 320
chicks of CARI Nirbheek and 960 chicks of CARI
Dhanraja were distributed, each variety to 16 farmers.

The Comparative performances of different varieties
of poultry at farmer’s field were assessed and farming
system modules were developed for each variety for
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Table 52. Framing system module for marginal farmers.

Names of Intervention: Introduction of improved variety of poultry (Gramapriya).
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ImprovedIFS  Components Gross Returns (Rs) Cost of cultivation (Rs) Net Returns (Rs)

0.54 ha Cropping System:

CS1:0.40ha Sugarcane-Raton-Wheat 116695 62074 54621

CS2:0.14 ha Sorghum-Wheat 19559 9049 10510
Animal Module:
Buffalo (01 no.) 52158 37310 14848
Poultry (20 nos.) 17966 3375 14591
Kitchen Garden 1540 350 1190

A Total Returns from system 207918 112158 95760
B:C Ratio 1.85

Benchmark Crop Module

CS1:0.40ha Sugarcane-Raton-Wheat 116695 62074 54621

CS2:0.14 ha Sorghum-Wheat 19559 9049 10510
Animal Module:
01 Buffaloes 52158 37310 14848

B Total Returns from system 188412 108433 79979
B:CRatio 1.74

Table 53. Framing system module for marginal farmers.

Names of Intervention: Introduction of improved variety of poultry (CARI Dhanraja).

ImprovedIFS  Components Gross Returns (Rs) Cost of cultivation (Rs) Net Returns (Rs)

0.54 ha Cropping System:

CS1:0.40ha Sugarcane-Raton-Wheat 116695 62074 54621

CS2:0.14 ha Sorghum-Wheat 19559 9049 10510
Animal Module:
Buffalo (01 no.) 52158 37310 14848
Poultry (100 nos.) 35346 9574 25772
Kitchen Garden 1540 350 1190

A Total Returns from system 225298 118357 106941
B:CRatio 1.90

Benchmark Crop Module

CS1:0.40ha Sugarcane-Raton-Wheat 116695 62074 54621

CS2:0.14 ha Sorghum-Wheat 19559 9049 10510
Animal Module:
01 Buffaloes 52158 37310 14848

B Total Returns from system 188412 108433 79979
B:C Ratio 1.74
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marginal and landless farmers. In both the cases of
marginal and landless farmers, CARI Dhanraja (100
nos.) with supplement feeding has shown higher net
income as well as B:Cratio. This is also important that
for rearing 100 nos. of CARI Dhanraja in backyard
system, optimum space /resources is essential.
Alternatively, 20 numbers of Gramapriya with
supplement feeding is good option for higher net income
followed by dual purpose Vanaraja variety for marginal
and landless farmers. The farming system module
developed for Gramapriya and CARI Dhanraja are
presented in table .1 & 2.

The most prominent farming system of
Muzaffarnager district is Crop+Dairy (1-2 dairy
animals). The existing farming system of crop + dairy
was diversified by introduction of 20 Gramapriya birds
to improve their livelihood and income. The benchmark
net income of the farmers was Rs. 79,979/- before the
intervention, but after the improved farming system
through integration of poultry (Gramapriya variety) the
net income enhanced to Rs. 95,760/- during the period.
The B:C ratio improved from 1.74 to 1.85. The net
income as well as B:C ration of Gramapriya was higher
than CARI Nirbheek.

The existing farming system of crop + dairy was
diversified by introduction of 100 CARI Dhanraja birds
for the improvement of livelihood and income of the
farmers. The benchmark net income of the farmers was
Rs. 79,979/- before the intervention, but after the
improved farming system through integration of poultry
(CARI Dhanraja variety) the net income enhanced to
Rs. 1,06,941/- during the period. The B:C ratio
improved from 1.74 to 1.90. The net income as well
as B:Cration of CARI Dhanraja was higher than all the
other varieties of poultry tested at the field level.

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

The study area encompasses the pre-dominant
farming systems of Nainital District, Uttarakhand. A

Survey was conducted to know the women’s work
involvement, access and control over the resources,
decision making, drudgery prone activities and
livelihood opportunities of women in pre-dominant
farming systems of Nainital district. The total sample
comprises a random sample of 60 households i.e. (1
District x 3 blocks/district x 2 villages/ block x 10
households) using a stratified sampling frame. Basani,
Mitha Avala, Naina, Jauli, Gahna, and Dadim were the
villages surveyed under Nainital district. Data was
collected by personal interview method using pre-tested
structured questionnaire through face to face interaction
with the men and women farmers.

Socio-economic status of farmers in pre-dominant
farming systems of Hill Zone of Uttarakhand

Around 87.9+12.6 per cent households were found
under the male headship and remaining 11.98+12.59
per cent was found under the female headship. Amongst
them maximum numbers of female headed households
was found under FS (30% ) whereas FS, and FS,
were found under the male headship. Further study
shows that around 58.8+29.96 per cent farmers were
involved in farming as a major occupation and remaining
32.60+24.29 % were found engaged in farming along
with service as major occupation. The average
landholding was found 0.46+0.48 ha per farm
household under men ownership and 0.07+0.06 ha per
farm household under women ownership. Amongst
them FS, was having maximum farm sizei.e. 1.31 ha
per farm household under men ownership, however nil
area was found under women ownership. FS exhibiting
the least farm size as 0.09 ha per farm household under
men ownership and 0.11 ha area per household under
women ownership.

The analysed data revealed that around 26.6 per
cent of households were having FS_: Horticulture
(Fruits/Vegetables) + Dairy farming system covering
52.05 per cent total farming area with annual net return
of Rs 73,128/- with least share of non-farm income
(17.74 %) and was a dominant farming system of
Hillzone of Uttarakhand followed by FS, : Livestock
(Dairy/poultry/goatry) + Crop + Horticulture
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Table 54. Existing farming systems of Hillzone of Uttarakhand
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Existing farming systems

FS, FS, FS, FS, FS, FS, FS, FS,

(n=10) (n=15) n=7) (n=6) (n=16) (n=2) (n=2) (n=2)
Area share (%) 39 2325 75 276 52.05 6.34 045 4.08
Farmer’s distribution (%) 16.6 25.0 11.6 10.15 26.6 3.33 333 3.33
Operational Expenditure (Rs) 26,872 28,147 27,133 18,500 58,210 51,818 21,666 40,000
Farm Gross Return (Rs) 40,318 53,651 47594 347761 13,1339 1,12569 33,300 10,5845
Farm Net Return (Rs) 13,446 25504 20461 16,261 73,128 60,751 11,633 65,845
Non-farm Income (Rs) 98,061 105813  1,04285 129500 28,333 42,500 42,000 30,000
(%) Share of Non-farm Income 70.86 66.35 68.66 78.83 17.74 2740 78.83 22.08

*FS: Horticulture (Vegetable/Spices) + Livestock (Dairy/poultry/goatry) +Crop, FS, : Livestock (Dairy/poultry/goatry) + Crop
+ Horticulture (Vegetables/Spices/Fruits), FS, : Crop + Livestock(Dairy/poultry/goatry), FS, : Horticulture (vegetables/spices) +
Crop, FS_ Horticulture (Fruits/Vegetables) + Dairy FS 'Horticulture (Fruits/Vegetables), FS_:Horticulture(Fruits/Vegetables/

Spices)+Crop, FS, : Horticulture (Fruits/Vegetables) + Dairy + Crop

(Vegetables/spices/fruits) exhibiting 25.0 per cent
farmers, 23.25 per cent area share and an annual net
return of Rs 25,504/-.However the highest share of
non-farm income was found in FS, ‘Horticulture
(vegetables/spices) + Cropand FS_Horticulture(F/V/
S)+Crop (78.83 per cent in each). Farming Systems
ES,, FS_andFS, can be eliminated from the further
study due to least farmer’s distribution percentage for
all the cases and least area share percentage in case of
ES_ (Table 54).

Fruits (apple/plum/appricot/pear/peach)+
vegetables (potato/pea/beans/cualiflower) + maize was
the most dominant cropping system found followed by
Paddy/soyabean-wheat in hillzone of Uttarakhand. The
major crop sown in all the pre-dominant farming system
was found wheat followed by paddy covering around
52 % of the gross sown area whereas in case of FS--
apple followed by potato and plum were found the major
crops sown covering around 24 % of the gross sown
area (Table 55).

Table 55. Prevalent cropping systems under the pre-dominant farming systems

Cropping Systems (CS) Percentage
FS, CS, Radish/spinach/Fenugreek + Wheat 40
CS, Paddy/Maize-Wheat + vegetables(ginger/colocasia) 60
FS, Cs, Paddy/Maize-Wheat + Horticulture (ginger/colocasia/mango/jackfruit) 40
CS, Paddy/soyabean-wheat + vegetables (ginger/colocasia) 40
CS, Paddy-wheat + vegetables (Tomato — okra) 20
FS, CS, Paddy —wheat 42.8
CS, Paddy/soyabean-wheat 28.6
Cs, Paddy/Maize-Wheat 28.6
FS, Cs, Radish/spinach/Fenugreek + Wheat 100
FS, Cs, Fruits(apple/plum/appricot/pear/peach)+vegetables(potato/pea/
cabbge/cualiflower) + Maize 100

*FS : Horticulture (Vegetable/Spices) + Livestock (Dairy/poultry/goatry) +Crop, FS, : Livestock (Dairy/poultry/goatry) + Crop
+ Horticulture (Vegetables/Spices/Fruits), FS, : Crop + Livestock(Dairy/poultry/goatry), FS, : Horticulture (vegetables/spices) +
Crop, FS . Horticulture (Fruits/Vegetables) + Dairy FS 'Horticulture (Fruits/Vegetables), FS_:Horticulture(Fruits/Vegetables/
Spices)+Crop, FS, : Horticulture (Fruits/Vegetables) + Dairy + Crop
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Fig. 20. Female contribution (%) in pre-dominant farming
systems

Data pertaining to Fig 1 clearly shows that the
maximum female contribution was found in FS :
Horticulture (V/S) + Livestock (Dairy/poultry/goatry)
+Crop followed by FS2: Livestock (Dairy/poultry/
goatry) + Crop + Horticulture (V/S/F) and FS/
Horticulture (Fruits/Vegetables) + Dairy. Further, FS,
is having maximum number of female headed
households (30%). The least female contribution was

observed in FS,: Crop + Livestock (Dairy/poultry/
goatry) farming system. In various activities/farm
operations viz. Collection and carrying of wood for fuel
through headload, carrying of leaves and grasses, leaf
litter through headload collection as well as carrying of
dung through headload, milking, furrow making, sowing
through dibbling/broadcasting, paddy transplanting,
FYM preparation, carrying and its application in field,
weeding, harvesting of field crops, preparation of
vegetable fields, weeding, picking of vegetables,
transportation of vegetables/crops as headload,
threshing, winnowing through fan as well as under natural
wind, post-harvest management and processing etc. the
female contribution was found highest (40-100%).

Carrying of leaf litter found to be the most drudgery
prone activity depicted by its highest Load carryind
drudgery Index (LCDI) (0.76- and 0.82) followed by
carrying of leaves for fodder, grasses for fodder, leaves
for compost preparation, fuelwood collection and
carrying etc. The maximum LCDI was found in FS

Table 56. Load carrying drudgery Index (L.CDI) of pre dominant farming systems of Uttarakhand

Activities of load carrying Load carrying drudgery Index (LCDI)

FS, FS, FS, FS, FS, Mean SD
Fuelwood collection and carrying 0.57 0.57 0.58 0.60 0.70 0.604 0.055
Water collection and carrying 047 048 048 0.52 0.52 0494 0.024
Carrying of grasses for fodder 0.71 0.72 0.72 0.72 0.71 0716  0.0054
Carrying of leaves for fodder 0.72 0.72 0.72 0.72 0.71 0718 00044
Carrying of leaves for compost preparation 0.59 0.68 0.76 0.76 0.72 0702  0.0708
Carrying of leaf litter 0.76 0.76 0.76 0.76 0.82 0772 0.0268
Carrying of dung 0.59 0.59 0.59 0.58 0.60 059 00070
Carrying of manure 0.52 0.52 0.52 0.52 0.52 0.52 0
Carrying of crop to threshing place 044 044 044 044 044 044  621E-17
Transport of grains to home 0.35 0.29 0.29 0.29 0.29 0.302 0.026
Carrying of seed (horticultural crops) 027 0.27 - 033 044 0.262 0.162
Transporting of fruits to home 044 044 - 044 044 0.352 0.196
Transporting of vegetables to home 044 044 - 044 044 0.352 0.196
Mean + SD 0.52+0.14 0.53+0.16  0.45+0.29 0.54+0.16 0.56+0.15
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Horticulture (Fruits/Vegetables) + Dairy followed by
FS,: Horticulture (vegetables/spices) + Crop. This may
be due to the higher altitude 1500-2400m above sea
level in case of FS_ and 1000-1500 m above sea level
in case of FS, which is responsible for more exertion
and physiological workload during load carrying. The
least LCDI was observed in FS.: Crop + Livestock
(Dairy/poultry/goatry) farming system which may be
due to least enterprises (Table 56).

The decision of women in pre-dominant farming
systems of hills was considered by the male counterparts
but the final decision was taken mostly by men except
few activities. When the matter of purchase and sale
comes the women’s involvement in decision making
found limited upto only consultation in 18-25 percent
of farm families. Woman belongs to Hill Zone of
Uttarakhand are not practicing the improved agricultural
technologies. They are doing manual and repetitive tasks
with postural problems which leads to musculoskeletal
disorders. Study shows that maximum women
belonging to FS, FS, (100 per cent each) and FS (70
per cent) are using spade/Kudali for land preparation
and rake and kutla as a line maker. In terms of sowing,
broadcasting and manual dibbling was found to be
practiced in all the farming systems, maximum being
found in FS,and FS, farming systems (100 per cent).
Manual transplanting was found to be practiced by
women of FS_and FS, (57 and 30%) respectively.
Compost making and manual application of fertilizers
in furrow was found to be practiced by women in all
the farming systems, maximum being found in FS  and
FS, farming systems (100 per cent). For weeding it was
found that weeding through kutla as well as hand
weeding was found to be practiced by women in all the
farming systems, maximum being found in FS ,and FS
farming systems (100 per cent). Harvesting was found
to be practiced by cent per cent women in all the farming
systems, As far as threshing and winnowing of paddy
and wheat through manual beating is concerned, it was
found to be done in FSB,FS2 and FS by 57,53 and 30
per cent women respectively. Maize dehusking was
found to be done by women in all the farming systems
through hand, maximum being found to be done by
women of FS and FS, (60 and 50 per cent
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respectively). In terms of storage of seeds/grains it was
found that women are solely doing storage under jute/
plastic bags. In terms of load carrying it was observed
that all the women carrying loads only over their heads
in hill farming systems. Cent per cent load carrying for
various activities viz fruits and vegetable carrying, seed
carrying, grasses and leaves for fodder carrying, leaf
litter carrying and fuel wood carrying as head load was
done by the women of FS_

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

The study area encompasses the tribal farming
systems of Tarai and Bhabhar Zone of Uttarakhand. A
survey will be conducted in a cluster of three villages in
Ramnagar block of Tarai and Bhabhar Zone of
Uttarakhand. The total sample comprises of a clustered
sample of 100 tribal farm households using purposive
sampling frame. Both the quantitative and qualitative
data will be collected in the study through semi-
structured questionnaire, focus group discussions, in-
depth interviews, case-studies etc. Benchmark survey
of 100 households has been completed using a
structured interview schedule before the initiation of
technological interventions. Survey revealed that mean
holding size of the households to be 0.52 ha ranging
from 0.2-2.83 ha.

1%

mFS1
HFS2
uFS3
uFS4
m FS5
n FS6

Household (%)

Fig. 21. Existing tribal farming systems

FS: Crop (Paddy-Wheat)

1

FS. : Crop (Paddy-Wheat) +Dairy

2
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FS.: Crop+ Horticulture (Vegetables)

3

ES,: Crop (P-W) + Dairy + Horticulture
(Vegetables/Fruits)

FS.: Crop (Paddy-Wheat) + Livestock (Cow/Goat)

5

ES.:  Crop (Paddy-Wheat) + Livestock (Cow/
Poultry)+Horticulture (Vegetables)

Crops (paddy-wheat) was the dominant farming
system found in around 44 per cent of households
followed by Crop (Paddy-Wheat) +Dairy farming
system (30%). The total dietary diversity score was
(DDS) found 3.87 + 1.45 amongst 5 food groups,
whereas the diet availability was found adequate in case
of cereals (386 + 96 gm/capita/day) fats and oils (31.73
+ 15.01 gm/capita/day) and roots and tubers (100.83
+43.48 gm/capita/day). However, the diet availability
was found inadequate in terms of pulses (27.12 +
10.76), milk (99.46 + 88.57 gm/capita/day), green
leafy vegetables (23.53 + 13.59 gm/capita/day), other
vegetables (93.77 +£41.94 gm/capita/day), fruits (42.6
+ 39.23 gm/capita/day) and animal foods (44.27 +
39.69 gm/capita/day). Gender difference was observed
as incidence of undernourished was more among adult
female tribes (24%) than adult male tribes (9.67 per
cent). Nutritional status of children was evaluated by
anthropometric parameters and malnutrition was
considered if the Z-scores for the parameters were <-
2. Stunting was found more in male children whereas
underweight and wasting was found more in female
children which has been depicted by their Z scores. In
case of 0-5 years boys, HAZ mean scores was -3.25
+0.81 and WAZ mean score was -2.74+1.34, whereas
in case of 0-5 year girls the WAZ score was -2.54 +
1.59, BMIZ mean score was -3.0 + 1.09 and WHZ
mean score was -2.38 + 1.42. However, HAZ mean
score was -2.06 + 1.23 in case of 11-19 years male.
Nutrition education and suitable interventions for
improvement of nutritional status has been provided.

Interventions made:
Cropping systems management

1. Introduction of HYV with high resistance to
disease and pests (HD 3086) of timely sown

wheat. Area covered — 5.28 ha, household
covered-80 Nos (2017-18). Introduction of zinc
(42.0 ppm) and iron (40.0 ppm) biofortified variety
of wheat (WB2). Area covered- 1.8 ha, household
coved-30 Nos (2018-19).

ii. Linesowingin wheat. Areacovered—5.28, 1.8
ha household covered-80, 30 Nos respectively
for HD 3086 and WB2 varieties.

iii. Introduction of high HY'V, highly prized paddy var.
PB 1121. Area covered-5.28 ha, household
covered-80 Nos (2018-19).

iv.  Diversification of rice-wheat system by integration
of mustard crop (cv. RH 749) (for oilseed and
green leaf consumption) Area covered-0.85 ha,
household covered-26 Nos (2017-18). Extended
to the area 1.8 ha area to 30 household nos (2018-
19).

v.  Diversification of rice-wheat system as well as for
enrichment of household nutrition and income
improved varieties for the pulse crops.

Lentil (Pant lentil 5, rust resistant). Area covered-
1.32 ha, household covered -40 Nos for Pant lentil 5
(2017-18). Lentil (Pant lentil 8, rust, wilt and pod
resistant variety was introduced in the year (2018-19)
and extended to 3.96 ha area by covering 66
households.

Chick pea (pant gram 186, wilt resistant). Area
covered-0.33 ha, household covered-10Nos (2017-
18).

Horticulture module
i. Promotion of nutritional kitchen gardening.

Brinjal (cv), (Pant Rituraj) and (Pant Samrat),
cowpea (pusa komal), okra (Kasi pragati), bottle gourd
(pant lauki 3) and ridgegourd (pant torai 1). Area
covered-1000 m?, household covered -100 Nos
(2017-18). Carrot (Pusa Rudhira), Radish (Japanese
white), Fenugreek (pant ragini), Spinach (All green),
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Corriender (pant haritima). Area covered-1000 m?,
household covered -100 Nos (2018-19).

ii Promotion of fruit plants

Lemon (Pant Lemon 1) and mango plants covered
in 100 households (2018-19).

Livestock Module

i.  Balanced nutrition in milch animals through mineral
mixture, Calcium & Vitamin mixture. Animals
covered 51 (25 C+ 26 B), household covered —
40 Nos.

ii.  Integration of backyard poultry (CARI Nirbheek)
for livelihood security, poultry distributed-690,
household covered — 58 Nos.

iii. Improved nutrition in poultry through introduction
of poultry feed, calcium, vitamin mixture etc.
poultry covered-690, household covered — 58
Nos.

iv.  Introduction of poultry drinkers for safe water
drinking practices for poultry. poultry covered-
690, household covered — 58 Nos.

Drudgery reduction Module

i.  Demonstration of seed cum fertilizer drill
Distribution of improved sickle for harvesting of

okfkd ifronu | e/

2018819 | B

field crops, fodder crops. Area covered-500 m?,
household covered -10 Nos.

ii. ~Demonstration of protective gloves for harvesting
of field crops. Household covered-100

iii. Demonstration of ring cutter for plucking of okra.
Household covered-100

Impact in productivity and profitability: Productivity
of paddy-wheat production system in improved
practices was observed 5.98 T ha'! which was 5.71 T
ha'in farmer’s practice. Profitability of Rs 30,173.17/
- ha! was noticed in improved production system as
compared to farmers practice. The total returns from
the improved tribal Integrated farming system Crop
(paddy-wheat+ mustard+ lentil +chickpea) + Livestock
(1C/1B + poultry) + KG (0.405 ha) was found Rs
1,04,312.76/. The total returns from benchmark farming
system (0.405 ha) was found to be Rs 78055.68/-

Summary: Diversified Tribal Integrated farming
system Crop (paddy-wheat/ mustard/ lentil /chickpea)
+ Livestock (1C/1B + poultry) + Kitchen Garden for
(0.405 ha) with annual Net Returs of Rs 1,04,312.76/
- has been developed at farmers field.

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

Table 57. Economic yield and net returns from the benchmark IFS

Benchmark Crop Module Economic yield Price Cost of cultivation Net Returns
(Q/unit) (Rs/unit) (Rs/unit) (Rs/unit)
CS _0.405ha Paddy-Wheat
Paddy 2334 2055 10809 37587
Wheat 22.88 1708 10476 28621
Animal Module:
1-2Cow/1B
Milk (Litre/year) 536.6 2922 8205 7446.2
Farm yard manure (g/annum) 26.17 2064 1000 440148
Total Returns from system 78055.68
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Table 58. Economic yield and net returns from the improved IFS

ImprovedIFS  Crop Module Economic yield Price Cost of cultivation Net Returns
(Q/unit) (Rs/unit) (Rs/unit) (Rs/unit)
CS _0.405 ha Paddy-Wheat /Mustard/Lentil/Chickpea
0.405 ha Paddy (Q) 21.05 274828 11793.88 45987
Wheat (Q) 2743 1540.63 9771 32426
0.033 ha Mustard (kg) 46.15 46.34 13384 800.5
0.033 ha Lentil (kg) 48.7 61.53 1538 1458
0.033 ha Chickpea (kg) 46.8 775 1110 2517
Animal Module
1-2Cow/1B
Milk (Litre/year) 5394 3234 8260 9171.26
Farm yard manure 26.17 2064 1000 4401.48
Nutrition Kitchen Garden
Okra (kg, 25.4 m?) 24.6 21.13 - 52398
Cowpea(kg, 18.8 m?) 1093 2224 - 243.08
Bottlegaurd (kg, 24.5 m?) 21.01 20.56 - 4319
Ridgegaurd (kg, 28.03 m?) 27.85 20.17 - 561.7
Brinjal (round) (kg, 26.93 m?) 24.61 21.12 - 519.76
Brinjal (long) (kg, 29.19 m?) 2438 2322 - 566.10
Total 2846.52
Backyard Poultry
Eggs 210 8.0 500 1680
Meat 55 550 - 3025
4705/-
Mushrooms (income awaited)
Total Returns from system 1,04,312.76

Fig. 22. Performance of introduced variety of paddy Fig. 23. Demonstration of ring cutter for plucking of okra
var. PB 1121
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Fig. 25. (a), (b) Distribution and demonstration of mango and lemon plants to tribal farmers

Drudery reduction module

Identification and pooling of available transferable
technologies available with different institutions:

Demonstration kit on gender friendly improved
tools on drudgery reduction has been developed.
Ergonomically designed improved tools for e.g.
improved sickle for harvesting of field crops, fodder

crops and improved khurpi were distributed to 800
farmers (women and men) of Sathedi, Bhayangi
bhangela and Sonta villages for improving the working
efficiency and comfort during harvesting and weeding
operation respectively.

Wheat harvesting using traditional and improved
sickle was evaluated at 40 farmers field. It was found
that the working capacity of improved sickle was
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Table 59. Evaluation of improved versus traditional sickle in wheat harvesting (n=40)harves

Traditional Sickle (Mean) Improved Sickle (Mean) tvalue p value
Working capacity (hr/ha) 49931 405.89 3.25% 0.0024
Strain Index 3553 18.96 4.42% 0.00009

* = Significant, t-value = Calculated value of t, p= probability value for differences of two sample means assuming equal variances
at 5 per cent level of significance
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Fig. 26a. Wheat harvesting through traditional sickle Fig. 26 b.Wheat harvesting through improved (CIAE

make) sickle

Table 2. Evaluation of improved versus traditional sickle in male and female users

Parameters I, T,, L T, F Value P value
Mean

Working capacity (h/ha) 389.362 500.5556 438.1313 534.1111 5.836171 0.002212
Strain Index 1896923 3151111 17.82727 435 16.04738 6.75E-07

I,,=Improved tool used by male, T, = Traditional tool used by female, I_.=Improved tool used by female, T = Traditional tool
used by female* = Significant, F-value = Calculated value of F, p= probability value for differences of means more than two
groups assuming single factor at 5 per cent level of significance

Post hoc test for all pairwise treatment comparisions for Post hoc test for all pairwise treatment comparisions for strain
working capacity (h/ha) index

Iy Ly Ty I Ty Iy Iy Ty I Ty

T, 0.023375 T, 0.021731

L 0.153174 0.206163 L 0.631928 0.013264

T, 6.78E-05 047048 0.003462 T, 642E-07 0.069844 6.6E-08
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405.89 hr/ha which is significantly higher (p<0.05) as
compared to the traditional sickle (499.31 hr/ha). The
harvesting through sickle in bending posture during
sunshine hours was found hazardeous as the strain index
developed by Moore and Garg (1995) was found to
be > 7. However, the mean value for strain index by
using improved sickle was found to be 18.96 whereas
it was 35.53 by using traditional sickle by the farmers
and the difference was found significant (p<0.05).
Therefore, the improved sickle was found significantly
better (p<0.05) in terms of working capacity as well
as comfort.

Table 60 shows the effect of tools on working
capacity and strain index on male and female users. The
difference was found significant (p<0.05) when
improved and traditional sickle was evaluated among
male and female users. Further, to know the pairwise
comparisions post hoc test has been applied and
significant difference (p<0.05) was found among
traditional and improved tools used by males and
females in case of working capacity. Whereas, the

Fig. 27a. Training on packaging and labelling of value
added products through value addition and processing
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difference was found non-signicant when compared
traditional tool used by male users and improved tools
used by female users. In case of strain index genderwise
signicant difference (p<0.05) was found for both
traditional and improved tools.

Value addition module : Women Self Help group
(Devanjali Mahila Samuh) which has been formulated
in Sathedi village for the skill enhancement in secondary
agriculture activities as a diversified income generating
avenue has been trainned on packaging and labeling of
different processed products. The group has presented
potato products developed by them in the Potato
Recipe Contest-2019 organized by ICAR-CPRI,
Modipuram. Alongwith this they have been exposed to
exhibition cum sale of potato/mango products (pickles,
french fries etc) in Farmer’s fair organised by ICAR-
CPRI, Modipuram. The group has initiated earnings
through selling their products through different
exhibitions and door to door marketing techniques in
nearby villages.

-— W S 1:31511-1, A T LW
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Fig. 27b. Exhibition cum sale of potato products developed
by Devanjali Mahila Samuh in Farmer’s fair organised
ICAR-CPRI, Modipuram
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Coordination Unit (CU)

Project Title: Sustainable resource management
for climate smart Integrated
Farming Systems under AICRP on
Integrated Farming Systems, On-
station centre at Modipuram

Seven modules viz., Cropping systems, horti-
pasture, agri-horti, dairy, vermicompost, boundary
plantation and secondary agriculture (value addition)
modules were integrated in 0.72 ha area in order to
develop sustainable resource management packages for
climate smart integrated farming systems for marginal
farm households. The progress made during the year is
given below.

Allocation of area:

Out of total IFS model area, highest area (53%) is
being allocated to cropping system module followed by
Horti-pasture (25%) and Agri-horti module (17%).
Remaining 5% area is allocated for boundary plantation,
livestock unit, vermicomposting etc.

Crop diversity in IFS model

Under IFS model total 23 crops belongs to 9
families are being grown in a year (Fig. 28). Among the
different families, crops of Leguminaceae family (35%)
is being cultivated most followed by Gamineae (31%).
Other families are Rutaceae, Musaceae, Caricaeae,
Mutaceae, Apocynaceae and Malvaceae. As highest

% Diversity
3% 49 4%

® Rutaceae

m Musaceae

W caricaceae

m Mutaceae

B Apocynaceae

= Gramineae

Fig. 28. Crop diversity in IFS model

crops belongs to Legume families and it is well
established fact that legume are having significant role
in soil health and environmental sustainability which
makes IFS model more climate resilient.

Performance of different modules
1. Cropping system module (0.38 ha)

Three cropping systems namely basmati rice-wheat
+ mustard/gram-green manure, Sesbania (seed)-
chickpea-greengram and okra-cauliflower-babycorn +
cowpea was planned under the module to meet the
household demand of food, feed and generate income
for the family under changing climate. The results
indicate that under family nutrition system, basmati rice
(variety PB 1) resulted in 313 kg of grain and wheat
325 kg of grain (Table 61). The straw of rice was
recycled as mulch in cauliflower under okra-cauliflower-
baby corn + cowpea system. Seed production of
Dhaincha could not be taken up and it was incorporated
in the soil at 50 DAS for green manuring for timely
sowing of next crop. Under Okra-Cauliflower-Baby
corn + Cowpea ,Okra recorded 1135 kg of green pod
yield,620 kg of baby corn and 105 kg cowpea from
1250 m2 area. Stalks of okra, cauliflower, babycorn
and cowpea were incorporated in-situ to increase soil
fertility. Total 4228 kg of rice equivalent yield was
recorded from cropping systems module. Total cost of
cultivation, gross return and net return of cropping
system module was Rs. 29968, Rs. 75170 and Rs.
41290, respectively. Among three tested cropping
system, okra-cauliflower-babycorn+cowpea cropping
system was found highest profitable.

2. Horti-Pasture Module (0.18 ha)

Five fodder crops viz. sorghum, pearlmillet, maize,
cowpea and maize+cowpea were evaluated during
kharif 2017 in 5 strips (300 m? each) of kinnow
plantation. Kinnow recorded 849 kg of fruits from 0.18
ha (27416 kg/ha) (Table 62). Among fodder crops,
maize + cowpea recorded higher fodder production
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Fig. 29. Overview of cropping system module

Table 63. Productivity and economics of cropping system module in IF'S model

Cropping system Production (kg) COC (Rs.) Grossreturn (Rs.) Netreturn (Rs.)
Basmati rice-wheat + mustard/chickpea-GM (0.125 ha)
Basmati rice 313 5374 7800 2426
Wheat 325 3763 7830 4067
Mustard 6.5 - 260 260
Chickpea 16 - 704 704
Okra-Cauliflower-Baby corn + Cowpea (0.125 ha)
Okra 1135 3873 22700 18827
Cauliflower* - 5774 - -
Baby corn 620 4299 24800 22601
Cowpea 105 2100
Dhaincha-Chickpea-Green gram (0.125 ha)
Dhaincha - 1478 - -
Chickpea 204 2795 8976 6181
Green gram™ - 2612 - -
Total CS module 4228 (REY) 29968 75170 41290

(1170 kg from 300 m?) followed by maize (1080 kg
from 300 m?), sorghum (810 kg from 300 m?),
pearlmillet (720 kg from 300 m?) and cowpea (450 kg
from 300 m?) (Table 64). It can be inferred that with
the cultivation of maize + cowpea for fodder during
kharifin 0.18 ha of horti-pasture can supply green
fodder to 1 cow and 1 buffalo for 195 days.
Intercropping of fodder maize, sorghum, pearlmillet and

cowpea in horti-pasture can supply fodder to two
animals for 180 days, 135 days, 120 days and 75 days
only, respectively. During the rabi season fodder crops
viz. mustard, berseem, lucerne, oat and rye (makkhan)
grass were grown under inter-row space of kinnow.
Highest fodder yield was found in berseem followed by
ryegrass under kinnow plantation. Economics of horti-
pasture module is given in Table 65 which indicates net
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Table 64. Performance of different fodder crops under Kinnow Table 65. Economics of Horti-pasture module (0.18 ha)
plantation

Component Cost Gross Net
Component Yield Yield under Fodder (Rs) Returns Returns
(kg) 1800 m? sufficient (Rs)* (Rs)
kg) for number Kinnow 4245 25470 21225
days*
Kinnow _ 49 _ Kharif fodder
Kharif fodder (141 days) Maize + cowpea 402 1170 768
Maize + cowpea 1170 5850 195 Maize 388 1080 2
Maize 1080 5400 120 Sorghum 374 810 436
Sorghum 810 4050 135 Pearlmillet 337 720 383
Pearlmillet 720 3600 120 Cowpea 388 20 S12
Cowpea 450 250 75 Rabi fodder
Rabi fodder (157 days) Berseem 523 2322 1799
Berseem 1161 5805 19 Lucerne o1 2028 1515
Lucerne 1014 5070 169 Ryegrass w8 1029 58l
Ryegrass 1029 5145 172 Oat 423 846 423
Oat 46 4230 141 Mustard 309 648 339
Mustard o8 3040 108 Total 8,350 37,023 28,673

*Kinnow price: Rs.30/kg  Legume Fodder price: Rs. 2/kg

*30 kg green fodder/ day for 2 animals Other Fodder price: Rs. 1/kg

Fig. 30. Overview of Horti-pasture module
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return of Rs 28,673 can be obtained through multiple
fodder grown in kinnow plantation.

3. Boundary Plantations

On the boundary of IFS module guava and karonda
hedge is planted for better utilization of different
resources. Karonda hedge is also acts as biological
fencing because of its spikes and protects crops from
stray animals. During the reporting year total 704 kg
guava and 206 kg of karonda was harvested and Rs.
23140 net return was earned (Table 66).

Table 66. Productivity and profitability of boundary plantation
module of IFS model

Fruit plant Production Cost Gross Net
(kg) (Rs.) return  returns
(Rs.)* (Rs.)
Guava 704 3300 14080 23140
Karonda 206 12360
Total= 3300 26440 23140

* Guava Price: Rs. 20/kg; Karonda price: Rs. 60/kg

4. Dairy module (1B +1C)

The dairy unit is having one buffalo (murrah) and
one desi cow. A total of 2533 litre of milk were produced
out of which buffalo produced 1899.5 litres while and
cow produced 633.5 litres. Total cost works out to Rs.
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79,205 with share of 64.5, 20.3 and 15.2%
respectively on concentrates, green fodder and straw,
respectively. Total gross return and net returns from dairy
unit was found to be Rs. 1,23,835 and Rs. 44,630
respectively (Table 67). Average daily dung production
from dairy unit was found to be 54 kg which works out
to 19.7 t/year. Per cent share of feeding cost in dairy is
presented in Fig. 32 which indicates 65 % share for
concentrates.

Economics of IFS model

Among the different modules of IFS model, highest
cost of cultivation, gross return and net return was found
under dairy module followed by cropping system
module. Total cost of cultivation of .72 ha IFS model
was Rs. 1,20,823 with gross return Rs. 2,62,468 and
net return Rs. 1,37,733. Benefit to cost ratio of IFS
model was found as 2.17 (Table 67). Dairy unit
contributed for 32 % share in net income followed by
30 % from cropping system.

Processing and value addition

Karonda (Carissa carandas Linn.) fruits were
used for preparation of squash. The fully ripen fruits
collected and washed with clean water. Karonda fruits
were blanched in boiling water for 5 minutes and made
into pulp with the help of laboratory pulper/mixture
grinder. Smooth pulps without seeds and skins were
obtained by passing through 20mm ISI sieves.

Fig. 31. Boundary plantation of Guava and Karonda in IFS model
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Table 67. Production and economics of dairy module in IFS model

Animal Milk (lit.) Dung (t) Cost Gross income Net retruns
(Rs./year) (Rs./year) (Rs./year)
1 Buffalo & 1 Cow 2533 19.7 79205 123835 44630
Price of milk: Rs. 45/1it. Price of dung: Rs. 300/t
B Greenfodder ®mStraw = Concentrate

% of fééding total cost

Fig. 32. Percent share of feeding costs in dairy unit

Table 68. Cost of cultivation, returns and B:C ratio of IFS model

Module Variable Cost (Rs.) Gross return (Rs.) Net return (Rs.) B:C ratio
Cropping system 29968 75170 41290 251
Horti-pasture 8350 37023 28673 443
Agri-Horti - - - -
Dairy 79205 123835 44630 1.56
Boundary Plantation 3300 26440 23140 8.01
Total (All modules) 1,20,823 2,62,468 1,37,733 2.17

Recorded pulps initial TSS of 4.1%) and pulp yield of
75.1%. Sugar syrup of 70% was prepared by adding
required quantity of sugar in water and mixed with the
fresh pulps followed by addition of colour, essence and
preservatives (sodium benzoate @300ppm) as per five
different treatments (Table 69). The final products were
packed in PET bottles (500ml capacity) and sealed with
automatic self sealing caps. Labelled the products and
stored in dark and cool place for at least three days
before use. The final products (Table 70) were analyzed
for total soluble solid (TSS), tritable acidity and
organoleptic score. Among different treatments, the

78

karonda squash treated with colour and essence with
50°Brix had recorded the maximum sensory score
(8.1) with attractive colour, flavour and taste. Additional
revenue of Rs 80/kg of karonda can be obtained by
making karonda squash instead of selling raw karonda.

Household Food Requirement

IFS model is producing sufficient amount of cereals,
pulses, milk, vegetables and fruits to fulfill the household
food requirement. From this model after meeting family
requirement sufficient marketable surplus is also
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Table 69. Different treatment combinations for development of Karanda Squash
SI. No.  Quality parameters Treatments
T1 T2 T3 T4 T5
1 Karonda pulp, ml 300 300 300 300 300
2 Syrup, ml 700 700 700 700 700
Syrup strength (°Brix) 70 70 70 70 70
3 Citricacid, g 0.0 15 1.5 15 1.5
4 Sodium Benzoate, g 0.0 0.0 0.3 0.30 0.30
5 Colour, g 0.0 0.0 00 0.05 0.05
6 Essence, ml 0.0 0.0 0.0 0.0 10
Table 70. Qualities of Karanda Squash with respect to different treatments
SLNo. Quality parameters Treatments
T1 T2 T3 T4 TS
1 TSS (%) 50.1 50.1 50.1 50.1 50.1
2 Acidity (%) 1.1 1.12 1.08 1.09 1.1
3 Appearance 6.1 6.1 70 8.1 82
4 Colour 6.0 6.2 7.1 82 8.1
5 Flavour 6.2 59 6.0 6.5 8.0
6 Taste 6.8 6.7 6.6 73 7.7
7 OAA Sensory 6.1 5.8 6.1 7.6 8.1

Fig. 33. Karonda (Carissa carandas Linn.) Squash
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Table 71. Production of different components for household food requirement in IFS model

Commodity Net Production Requirement Marketable Gross income
(kg/year) (kg/year/family)* Surplus (kg/year) from marketable

surplus (Rs.)

Cereals 640 584 56 1047

Pulses 220 116 14 40160

Edible oil 214 4 - -

Milk 2034 438 2196 98820

Vegetables 1860 292 1568 31360

Fruits 1553 146 1407 28140

Total - - - 1,99,527

available and by selling of these marketable surplus Rs.
1,99,527can be generated as gross income (Table 71).

Energy budgeting of cropping system module

Highest energy input was reported under vegetable
based cropping system followed by cereal based
cropping system and least under legume based cropping
systems. However, energy use efficiency was reported
highest under legume based cropping system followed
by cereal based cropping system and lowest under

Table 72. Energetic of cropping system module in IFS model

vegetable based cropping system. Overall energy use
efficiency of cropping system module was found 3.58
(Table 72).

Recycling of waste

To build up fertility of soil residues of different crops
were incorporated/added in the IFS model. During the
reporting year total 9579 kg of crop residues and farm
wastes were recycled within the system (Table 73).
Through incorporation these farm wastes 69.09 kg N,

Cropping system Energy Energy Net Energy Energy use
Input (MJ) Output (MJ) ) efficiency
Basmati rice-wheat + mustard/chickpea-GM (0.125 ha)
Basmati rice 2520 10881 8361 432
Wheat + Mustard/ chickpea 1830 9403 7573 5.14
Okra-Cauliflower-Baby corn + Cowpea (0.125 ha)
Okra 1997 4897 2900 245
Cauliflower 1945 1066 -879 0.55
Baby corn + Cowpea 1697 4085 2388 241
Dhaincha-Chickpea-Green gram (0.125 ha)
Dhaincha 393 1625 1232 4.14
Chickpea 732 6749 6017 9.23
Green gram 750 3746 2996 499
Total CS module 11864 42452 30588 3.58
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Table 73. Recycling of crop residue and farm wastes in IFS model
Waste/ Residue Quantity (kg) Nutrient content (%) Nutrients added (kg)
N P K N P K
Rice straw 500 0.87 0.06 1.18 435 0.30 590
Dhaincha 130 353 0.19 1.68 459 025 220
Baby corn 247 1.49 020 1.86 3.68 049 459
Cowpea 48 251 041 0.88 121 020 042
Okra 274 0.62 0.15 131 1.70 041 359
Cauliflower 9% 1.32 021 1.24 1.30 021 122
Green gram 282 378 1.01 1.11 10.66 2.85 313
FYM 8000 052 0.18 057 41.60 14.40 45.60
Total 9579 - - - 69.09 19.11 66.65
Saving of fertilizers: Urea: 150kg; ~ SSP: 119kg; MOP: 111kg

Fig. 34. Recycling of different crop residue in IFS model
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Fig. 35. Students and Farmer visitors at IFS model

19.11 kg PO, and 66.65 kg K was added in the soil
which is equivalent to 150 kg urea, 119 kg SSP and
111 kg MOP fertilizer (Table 73).

Project Title: AICRP on Integrated Farming
Systems (National)

AICRP on Integrated Farming Systems, a plan
scheme initiated from 2010-11 operates currently with
74 centres (25 on-station main, 11 on-station sub, 32
on-farm and 6 ICAR institute based voluntary centres)
covering all the 15 agro-climatic regions. The scheme
isin operation at 34 SAU’s, 1 central university and 6
ICAR institutes and covers 24 states and lunion
territory. During the year under report, seven
experiments/study namely Sustainable resource
management for climate smart IFS (32 locations),
Development of region specific IFS models (9
locations), Identification of cropping systems module
for different farming systems (37 locations), Permanent

plot experiment on integrated nutrient management in
cereal-based cropping systems (14 locations),
Evaluation of weed management practices under organic
production system (8 locations), Carbon crediting and
GHG emission in IFS models (32 locations) and
Preparation of Bankable IFS project using available
data bank (10 locations) were taken up at on-station
centres while 3 experiments namely on-farm crop
response to plant nutrients in predominant cropping
systems (768 farm households in 192 villages in 64
blocks of 32 districts in 21 states), Diversification of
existing Farming Systems under marginal household
conditions (768 farm households in 192 villages in 64
blocks of 32 districts in 21 states) and On-farm
evaluation of farming system modules for improving
profitability and livelihood of small and marginal farmers
(384 farm households in 192 villages in 64 blocks of
32 districts in 21 states), On-Farm participatory
research in tribal farming systems through cluster
approach (11 locations) and FLDs on farming systems
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involving oilseeds (179 no’s) were undertaken through
on-farm research centres.

The salient achievements of the scheme are given
below

On-station research

e Water and energy efficient cropping systems have
been identified for 20 states.

. Suitable and effective modules of IFS were
identified and documented for 16 states

e Up-scaling the application of FarmDesign and
Farming Systems Typology analysis by capacity
building of researchers in collaboration with
CIMMYT and Wageningen University of
Research, The Netherlands.

e Secretary (DARE) and Director General, [CAR
Dr Trilochan Mohapatra presented the IFS
models developed by this scheme before the In —
session meeting of Consultative Committee of
Ministry of Agriculture and Farmers Welfare on
“Integrated Farming Systems for livelihood security
and enhanced income” on 2 August 2018. The
meeting was chaired by Shri Radha Mohan Singh,
Hon’ble Union Minister of Agriculture and Farmers
Welfare, Government of India and were attended
by 13 Members of Parliament including Ministers
of State in the Union government. Hon’ble Minister
in his opening remarks about the development of
45 scientifically designed and tailor-made
integrated farming systems (IFS) for different
regions through AICRP on IFS and he said, it is
essential for achieving the “Doubling the farmer’s
income by 2022" vision of Hon’ble Prime Minister
of India. This has been covered in the media at
National level.

e Prime Minister of India during his visit to
SKUAST, Jammu, he spoke for about 4 minutes
on integrated farming system model developed by
Jammu centre through AICRP on IFS and need for
its popularization among farming communities.
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e Shri Nitin Gadkari, Union Minister of Transport
and Shipping visited the IFS models at Rahuricentre
and discussed regarding its popularization.

On-Farm Research

Response of cropping systems to nutrients: Across
various NARP zones and cropping systems, farmer’s
package resulted in lower yield compared to
recommended package owing to the lower application
of N, P,O,, K,O and micronutrients. On-farm system
yield gap between recommended dose of N, P O,
K,O +micronutrient and farmer’s package were found
to be higher in rice-rice, rice-wheat, maize-wheat,
soybean-onion and rice-green gram cropping systems.
Application of micronutrients based on soil test resulted
in additional yield of in rice-rice, rice- wheat, maize-
wheat, soybean-onion and rice-green gram systems. In
all the NARP zones and systems, application of
recommended N, P,O,, K,O alone or N, P,O,, K,O
+ micronutrient resulted in higher yield and use efficiency
of nutrients. Suboptimal application in terms of number
and quantity resulted in significantly lower yield and use
efficiency of nutrients especially nitrogen.

Farming Systems Typology: Based on the typology
analysis using 39 variables related to determinants of
farming systems such as household, crop production,
livestock, income and marketing characteristics and
principal components analysis, six distinct types of
farming systems (Fig. 36) were found at the country
level. Their characteristics are described below.

Cereal based farming system: Among all the types,
cereal based farming system is practiced by 32 % of
households with mean holding size of 0.74 ha with
minimum total livestock unit of 1.89/household. Rice (48
% of produce is sold) and wheat (39 % are sold)
contributes for 78 % of total income of the households.
Rice and wheat are also consumed at the household to
the extent of 48 and 34 % of the production respectively.
Higher wheat intensity of 43.90 % was observed in this
farming system which is on par with industrial arid
legume and vegetable intensive integrated farms. The
productivity of rice (3424 kg/ha) is on par with
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diversified crop-based farming system. The yield of
wheat was observed to be only 2557 kg/ha. Fodder
intensity is very less (2.16 %) which is also contributing
for lower income from livestock. Although, other crops
such as pulses and oilseeds are also grown, their
contribution to income is very less as only 13.29 % are
sold. The major area of targeted interventions for this
farming system exists in improving the productivity of
wheat (current productivity in this farming systemis 19.3
% lesser than national average productivity, 3172 kg/
ha) by crop management practices, increasing the
intensity of fodder cultivation to enhance the income
contribution from livestock and also meet the nutrition.

Other than cereal crops intensive farming system:
Farming system with other than cereal crops (such as
pulses, oilseeds, cotton, jute, sugarcane) intensive is
having the significantly higher intensity of 62.10 % of
other than cereal crops are being practiced by 22 % of
farm households having mean holding size of 1.10 ha
with total livestock unit of 1.98/household. Though other
than cereal crops are intensively grown in this type, 84
% of total income is from crops mainly by virtue of selling
rice (40 % of rice sold) and horticultural crops (55 %
selling). The other than cereal crops grown in the farming
systems especially pulses and oilseeds are mainly
consumed at home (54 % of produces are consumed)
and only 14.8 % are only sold. The major constraints
are found to be availability of on-farm labour as only
1.34 persons are working in this system. Livestock
contribution to total income is found to be only 12 %
which is mainly due to low TLU and also very low
fodder intensity (2.26 %). Therefore, it implies that
interventions for improving the productivity of other than
cereal crops with diversification strategies and also
improving the fodder intensity is essential for improving
the productivity, profitability and nutrition of other than
cereal crop intensive farming systems.

Livestock based integrated farming system: These
constitute 17.7 % of households having mean holding
size of 0.86 ha with total livestock unit of 2.74/
household which is next best to other cereals and
livestock intensive farming system in terms of total
livestock unit. The major contributor to income is

livestock (52 %) followed by crop (46 %). Higher
contribution of livestock to income can be attributed to
significantly higher fodder intensity (25 %) in this farming
system compared to all other farming systems except
industrial arid legume and vegetable intensive integrated
farming systems which is having on par intensity. The
46 % of income from crop is obtained mainly by selling
of other cereals (36 % of the total production is sold),
while the livestock income is contributed by presence
of cow (1.19 /household) and buffalo (1.10 /
household). Off farm activities are not remunerative for
this type of farms as though 2.35 persons are involved
in outside the farm activities, they could contribute only
< 1 % of total income. Since, the productivity of
livestock is higher among all the farming systems; scope
exists to intensify the livestock with further intensifying
the fodder crops.

Diversified crop-based farming system: Diversified
crops such as rice, wheat, other cereals, other than
cereals such as pulses, oilseeds and fodder-based
farming systems are being practiced by 11.5 % of
households with mean holding size of 0.88 ha. Rice
intensity is significantly higher (82 %) than other types,
however, intensity of wheat cultivation is only 35 %
which is on par with cereal based and industrial arid
legume and vegetable intensive integrated farming
systems. Rice yield (3770 kg/ha) is significantly higher
than other types except cereal based integrated farming
system. In case of wheat yield also, these farms have
registered yield of 1989 kg/ha which is on par with all
other types except other than cereal crops intensive
farming system. Marketing of rice is higher (48 % of
the produce are sold) in this type. Wheat consumption
athome is significantly higher (48 %) than other farming
systems. It is also observed that 49 % of fodder
produced is consumed at the household level which
results in only 15 % income from livestock. Apart from
rice and wheat, fodder, other than cereal crops and
horticulture crops play vital role (30, 41 and 15 % of
total production are sold in the market) in generating
75 % of total income from the crop component. The
total livestock unit (2.06) is on par with cereal based
(1.89) and other than cereal crops intensive (1.98)
farming systems and the livestock contributes only 15

]84 ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH



% towards income. Off farm activities contributes 6.6
% to income which is on par with all other types of
farming systems except other cereals and livestock
intensive system. Since, these farms have higher non-
vegetarians (3.27 persons / household), mean
availability of 905 man days (2.48 persons X 365 days)
of family labour who are working outside the farm and
also surplus fodder (30 % of fodder are sold), potential
exists for improving the intensity of livestock especially
cow, buffalo, goat, pig and poultry (these farms presently
have only 0.86,0.41, 1.19,0.11 and 1.33 / household
respectively) for enhancing income and nutrition of these
households.

Industrial arid legume and vegetables/fruits
intensive integrated farming system: Farming
system with 61 % intensity of industrial arid legume and
vegetable crops are practiced by 9.5 % of households
having mean holding size of 0.96 ha with total livestock
unit of 2.76 /household. The share of income reveals
that industrial arid legume and vegetable crops
contributes significantly (56 %) to total income as 91
% of industrial arid legumes and vegetables are
marketed. Livestock component contributes for 44 %
of income mainly from cow, buffalo and goat. Higher
contribution of livestock component to total income in
this farming system can be attributed to 22 % fodder
intensity in the system. Although other crops like pulses
and oilseeds are also grown by these households, but
major part of the same is used for home consumption
(54.2 %). In this farming system, interventions should
focus on diversification of arid legumes crops including
seed replacement, processing and cold storage facilities
to further enhance the income of households.

Other cereals and livestock intensive farming
system: Among all the types of farming system
classified, these farming systems are practiced by only
8 % of households. These households have higher mean
age of head of family (51 years) with significantly higher
work force of 3.26 persons / household size of 1.01
ha. Vegetarians are higher in this type of farming system.
Among all the crops, the other cereals (maize, pearl
millet etc) intensity is higher (73 %) in these households.
The rice grown is mostly consumed (60 % of produces
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are consumed) at home. Most of the other cereals
produced are utilized as fodder for animals as these
farms have higher total livestock unit of 5.42 having
higher population of cow (1.61/household), goat (2.41/
household) and poultry (13.89/household). Crop
component contributes 53 % of total income and it is
mainly from selling of wheat (39 %), other than cereal
crops (25 %) and horticultural crops (27 %) which are
grown in lesser intensity (8, 24 and 8 % respectively).
The off-farm activities carried out by 2.62 persons /
household provides 11.8 % of the total income.
Typology analysis clearly reveals that these farms are
having the higher intensity of other cereals and livestock,
however contribution of other cereals and livestock to
the income is not proportionate to their intensity as selling
of other cereals and contribution of livestock to the total
income are very low compared to other farming
systems. Therefore, measures such as introduction of
high yielding varieties of other cereals and also
management packages with interventions for improving
the productivity of livestock are essential in these farms.
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Fig. 36. Spatial distribution of different types of farming
systems based on typology analysis

Crop frequency in different farming systems:
Particular crop or group of crops grown by number of
farmers out of total sample households using Pearson
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residuals indicates that rice is strongly associated with
cereal based (37.9 % households grow rice), diversified
crop based (15.2 %), other cereal and livestock
intensive (10.5 %) types of farming systems while
association of wheat was found to be in cereal based
farming systems only (39.7 %) (Fig. 37). Other cereal
crops such as maize, pearl millet, finger millet plays vital
role in the other cereals and livestock intensive (12.1
%), livestock based integrated (26.4 %) and industrial
arid legume and vegetables/fruits intensive integrated
farming systems (18.6 %). Other than cereal crops such
as pulses, oilseeds including coconut, cotton, jute etc
are having significant present in the other than cereal
crops intensive farming system with 27.6 % households
practicing the same among all types of farming systems.
Fodder crops are strongly associated with livestock
based integrated farming systems (36.6 %) compared
to other types of farming systems. Industrial arid legume
cluster bean and vegetables are having storing
association with industrial arid legume and vegetables/
fruits intensive integrated farming system as per the
pearson analysis.
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Fig. 37. Crop frequency in different farming systems

On-Farm participatory research in tribal farming
systems through cluster approach: The programme
was undertaken in 12 locations covering 11 states
namely Andaman and Nicobar Islands, Andhra

Pradesh, Chhatishgarh, Gujarat, Madhya Pradesh,
Maharashtra, Meghalaya, Rajasthan, Tamil Nadu,
Uttarakhand and West Bengal. The salient interventions
and findings at selected locations are highlighted below.

In Kanker (Chhattisgarh), UttarBastar, Kanker
district, 84 households were covered in 6 villages of 2
blocks namely Kanker and Durgukondal. Interventions
made in crops module were improved varieties/ hybrids,
balance nutrient management, integrated pest
management and suitable cropping system. In livestock
module, improved breeds of pigs and poultry, feed
management, Azolla production pits were done besides
farmers training and exposure visits for skill
development. The result revealed that, 22% higher
returns were obtained from crops due to interventions
of improved varieties/ hybrids of crops and 30-35%
higher returns were obtained from livestock due to
interventions. It is estimated that around of 7-10 %
higher returns were obtained from farming due to training
and exposure visits. In Haridwar (Uttarakhand), 2
villages namely Nayagaon and Mohallapuri, in Haridwar
district were adopted for tribal farming system
development. In Nayagaon, 90 farm families out of 100
belong to vokshatribals. In Mohallapuri, 100 out of 110
farm families belongs some tribal community to tribal.
The major farming systems in the villages were found
to be crops+ livestock with most families working as
contractual labor outside the village. Based on the
identified constraints, 13 farming system interventions
were formulated for improving the productivity of
farming systems. The interventions such as integrated
nutrient and pest management in rice and sugarcane
kitchen /nutrition garden (kharif); improved varieties of
oilseeds (mustard RH 749 and RH 406) and wheat (HD
3086); kitchen/nutrition gardening (rabi) through
improved varieties of vegetables seeds and improved
community nursery were made. KisanGosthies/training
and awareness programme were organized on integrated
nutrient and pest management in crops, biological
control of insect-pests in rice and sugarcane using
Trichocards, seed treatment of rice for disease
management and pokahBoengJagrukta Abhiyan for
sugarcane in which total of 251 farm families in
Nayagaon and 188 farm families in Mohallapuri
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benefited. In Nainital (Uttarakhand), high Yielding
Variety of wheat (HD 3086) timely sown and basmati
rice (PB1121) were introduced in 5.28 ha covered 80
tribal households. Diversification of rice-wheat system
with mustard (RH 749) and pulses in 0.85 haand 1.32
ha area respectively in the cluster resulted in
enhancement household nutrition and income. The
productivity of rice — wheat system was observed to
be 5.99 t /ha compared to farmers practice (5.79 t/ha).
Additional return of Rs. 7685/ household/year was
noted in Crop + dairy system due to interventions.
Nutritional kitchen garden with seasonal vegetables like
brinjal, cowpea, okra, bottle gourd and ridge gourd
were done in 100 households with total kitchen garden
area of 1000 m?. Mineral mixture (51 No’s milch
animals), Calcium & Vitamin mixture (40 households)
and integration of backyard poultry for livelihood
security with poultry feed, calcium, vitamin mixture and
drinkers for safe water drinking practices were done in
58 tribal households having 690 number of poultry
birds.

Other activities

*  Based on the impact analysis of on-farm farming
systems research, the failed and partially adopted
interventions / practices have been communicated
to Director of Research of SAU’s in 6 states for
undertaking further research.

*  Atotal 614 farmers who are connected with the
scheme have been linked to market by various
means of clustering products etc. Similarly, 491
households have been linked to Bank and also 595
numbers of soil health cards have been issued
during the year by the centers.

*  Atotal 179 demonstrations were conducted in 16
different cropping / farming systems involving
oilseeds in 4 agro-ecosystems

e Under STC programme, a total of 68 villages were
covered and around 1175 family individuals
benefitted from the scheme.
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Project Title: All India Network Programme on
Organic Farming (National)

All India Network Programme on Organic Farming
(AI-NPOF), a plan scheme initiated from 2004-05
operates currently with 20 centres covering 10agro-
climatic regions. The scheme is in operation at 11
SAU’s, 7 ICAR institutes and 1 special heritage
university and covers 16 states. Distribution of locations
is given in Fig. 38.
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Fig. 38. Location of Network Project on Organic Farming
(NePOF)

During the year under report, 13 experiments were
undertaken. The recommended technologies and policy
input in the XIIT Annual Group Meeting of the Scheme
held at Tamil Nadu Agricultural University, Coimbatore
during 27-29 November 2018 for upscaling through the
development schemes of Government of India and
State are given below.

A. Technologies for up-scaling

1. Geo-referenced characterization of organic
farmers in all the states indicated existence of wider yield
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gap between yield obtained by organic farmers and
NPOF experimental yield for many crops. The wider
yield gap is mainly due to under dose application of
organic manures and adopting only indigenous practices
for organic farming. Therefore, popularization of
scientific organic farming packages with critical and
credible input support must be made.

2. Application 75 % nutrients only through
combination of organics such as FYM, vermicompost,
Non edible oil cakes and other locally available sources
+ 2 innovative inputs such as cow urine, panchagavvya,
PGPR with complete organic management for following
locations and cropping systems

State Crop/Cropping System
Chhatisgarh Soybean-pea, soybean-chilli
Himachal Pradesh Kharif and summer tomato
Jharkhand Rice (Basmati type)-wheat
Karnataka Groundnut and Safflower
Madhya Pradesh Soybean-wheat, soybean-mustard
soybean-chickpea, soybean-
linseed
Punjab GM-basmati rice-greengram

3. Application 100 % nutrients through combination
of organics such as FYM, vermicompost, Non edible
oil cakes with complete organic management for
following locations and cropping systems

State Crop/Cropping System

Himachal Pradesh Frenchbean and summer squash

Jharkhand Rice (Basmati type)-potato, Rice
(Basmati type)-linseed

Kerala Turmeric

Mabharashtra Field bean

Meghalaya Rice in sunken beds and French
bean, carrot, potato, brocoli and
tomato in raised beds

Punjab GM-basmati rice-wheat

Uttarakhand GM-basmati rice-chickpea
vegetable pea and Potato

4. Towards organic approach with 75 % organic
+ 25 % inorganic package and 50 % organic + 50 %
inorganic package for the following cropping systems
and states

State Crop/Cropping System
Himachal Pradesh Frenchbean, summer squash
Tamil Nadu Maize, chilli, beetroot and

sunflower

5. Promotion of identified varieties of crops for organic farming in different seasons and states

State Season Crop Recommended varieties
Chhattisgarh Kharif Scented Rice CR Sugandhadhan 907
C.G. SugandhitBhog
Rabi Chickpea JG-130
Vaibhav
Himachal Pradesh Kharif Okra Chameli 015
Indranil
Rabi Cauliflower US 178
Chandramukhi
Pea Ten Plus
Nirali
Summer Tomato RK-123
Heem Sohna
Jharkhand Kharif Rice MTU-1010
Lalat
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State Season Crop Recommended varieties
Rabi Wheat K-0307
Raj-4229
Karnataka Rabi Chickpea Al
JAKI9218
Wheat UAS 347(BW)
DWR2006(DW)
Kerala Kharif Turmeric Pragati
Suguna
Madhya Pradesh Kharif Soybean RVS-2002-4
JS-9752
Maize Kanchan
Proagro 4412
Rabi Wheat GW-366
HI-8498
Chickpea JG-130
JG-63
Mabharashtra Kharif Rice Sahyadri 5 (hybrid)
Sahyadri 3 (hybrid)
Karjat 5 (Straight variety)
Rabi Groundnut Jaya (Straight variety)
JL26
Konkan Gaurav
Meghalaya Kharif Maize DA-61A
RCM-75
Kharif French bean Naga local,
RCM-FB-18
Summer Tomato MT?2
0-17
Punjab Kharif Basmati Rice Pb Basmati 4
Pusa Basmati 1509
Rabi Wheat PBW1Zn
Unnat PBW 550
Tamil Nadu Rabi Rice Mappillai samba
Kitchidi samba
CO(R)48
Red kavuni
Uttar Pradesh Kharif Maize Vivek QPM 9
PMH 1
Rabi Mustard RGN 48
Urvashi
Uttarakhand Kharif Basmati rice Pant Sugandha dhan-17
Pant Basmati-1
Rabi Wheat HD-2967
UP-2565
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6. Resource conservation practices for organic
farming

Cropping System Land configuration

Karnataka

Soybean-Wheat Conventional FB with crop
residues

Groundnut + Cotton (2:1) Conventional FB with crop

residues

Greengram-Sorghum Conventional FB with crop
residues

Soybean + Pigeonpea (2:1) Conventional FB with
crop residues

Uttarakhand

Direct seeded rice + FIRB system

soybean —vegetable

pea +mustard

Direct seeded rice—

chickpea-moong Road bed and furrow system

Meghalaya

Carrot- Okra Raised bed

Rice (VD-82) -Pea Sunken bed

7. Promotion of Integrated Organic Farming
System (IOFS) models to reduced the market input cost

Components
Calicut (Kerala)

Spice based system (Turmeric, ginger, fodder,
vegetable cowpea, tapioca, banana, vermicompost, 4
COWS)

Coimbatore (Tamil Nadu)

Field crop based system (Green manure-okra-maize;
greenmanure-cotton-red gram, fodder, pest repellant
cafeteria, Teak, banana, Annual moringa, desmanthus,
1 milch cow, 1 heifer & 1bull calf + vermicompost +
boundary plantations (Gliricidia, coconut)

Umiam (Meghalaya)

Field &horticulture based system (Cereals + pulses
+ vegetables + fruits + fodder) + Dairy (1 cow + 1 calf)
+ fishery + vermicompost

8. Pest management package for seed spices

Garlic extract 10 ml/lit + azadirachtin 0.03% EC
@ 5Sml/lit + tumba fruit extract 10ml/lit for aphids
and thrips management in Coriander and Fennel

B. Policy (based on brainstorming session)

1. Integrated organic farming systems having the
components of science based inputs and also
components of natural farming such as Jeevamrit
and Ghanjeevamrit should be promoted for better
sustainability in organic agriculture.

2. Availability of critical and credible inputs in time for
practicing organic farming in cropping systems
perspective should be ensured.

3. 5P (Plan, Produce, Process, Package and
Promote) model of organic farming should be
encouraged through government schemes.

Project Title: Identification of climate resilient
production system for different
ecology

Using the data of 11years (2004-05 to 2014-15)
of field experimentation on vertisols (Bhopal, Madhya
Pradesh) of Sub—arid tropics (Fig. 39), deep black
soil of Raipur, Chhattishgarh (2004-05 to 2014-15) of
sub humid agro ecosystem and Vertic inceptisoles of
Dharwad, Karnataka (2004-05 to 2012-13) of Arid
Agro-ecosystems having three management practices
viz., organic (supply of 100% nutrients through organic
sources and complete organic management as per
NPOP standards), towards organic (supply of nutrients
through 50% organic + 50% inorganic with complete
organic management) and 100% inorganic management.
The evaluation of production systems in terms of
Soybean grain yield was performed using the long term
rainfall data (1951 to 2015). To know the discrete
differences among the production systems, standard
error of mean of grain yield was calculated. Climate
resilient production systems were identified by working
out % gain (+/-) in yield over inorganic management
during normal, high and deficit rainfall years.
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Agro-ecosystems undertaken
Locations Bhopal Raipur Dharwad
State M.P Chhattisgarh Karnataka
Agro-ecosystem Semi-arid Sub-humid Semi-arid
Latitude (N) 23°18’ 21°16° 1526’
Longitude (E) 7724 81°36’ 75°07
Rainfall (mm) 1146.7 12032 8514

L

Fig. 39. Agro ecosystems undertaken for identification of
climate resilient production systems for soybean

Soybean grown under organic production systems
gained 17.3% and 18.4% yield over inorganic
production systems under Excess and deficit rainfall
respectively in Vertisols (OC 0.53%) of semi-arid
tropics (Central India) of sub-arid Agro-Ecosystem
(Fig. 40).

Under deficit rainfall, soybean yield grown in organic
production system under performed statistically over
inorganic and integrated crop management (ICM) or
towards organic production system in deep black soil
(OC 0.64%) under sub-humid Agro-Ecosystem (Fig.
41). However, under deficit rainfall situations, organic
production system performed better over inorganic and
integrated crop management production system with
36.7% higher yield in comparison to inorganic under
arid climate with 885 mm rainfall (Fig. 42).
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Fig. 40. Comparative study of % Yield gain over inorganic
production system for soybean at Bhopal
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Fig. 41. Comparative study of % Yield gain over inorganic
production system for soybean at Raipur
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Fig. 42. Comparative study of % Yield gain over inorganic
production system for soybean at Dharwad
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Project Title: Weather based on-farm
technological interventions in
farming systems perspective for
improving livelihood of farm
households

An MOU has been signed between C-DAC,
Mumbai and ICAR-IIFSR, Modipuram to use their
platform for real time dissemination of the weather
based agroadvisory for farmers of Uttar Pradesh
emphasising the latest technological interventions.

For smooth dissemination of agroadvisory, district
wise group has been created namely Muzaffarnagar,
Meerut, Baghpat and Varanasi. About 1000 farmers has
been registered and twice in a week or need based in
anticipation of forecast of rainfall and other extreme
weather, agroadvisories are being developed through
involvement of multi disciplinary scientist and
disseminated to the farmers for risk management
towards extreme or bad weather. Agroadvisory also
include latest technologies for input application to
reduce the cost of cultivation and also enhance the
productivity of the major crops of the respective
districts.
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Download R
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Fig. 43. Snapshot of agroadvisories disseminated to the farmers
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Externally Funded Project (EFP)

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

Three objectives were identified for IIFSR viz.,
Study of carbon sequestration in different cropping
systems in the on- going long-term experiments of
AICRP-IFS/NPOF, Study of GHG emissions in rice-
wheat and other prevalent cropping systems and
modeling studies with farming systems and relating it to
GCMs to assess the adaptation potential of IFS to
climate change. During the year 2018-19, we have
completed the following tasks,

GHG measurement under rice-wheat cropping
system under different strata of soil organic car-
bon

A field experiment was started in 2017-18 at
Modipuram under irrigated conditions to assess the
quantum of greenhouse gases emission from rice-wheat
system under different organic strata (Medium and
High) under different establishment methods (puddled
transplanted rice and direct seeded rice in rice; zero
tillage and conventional tillage in wheat) and different
source of nitrogen (control, neam coated urea, vermi
compost and Application of DMPP/DCD nitrification

Table 74. Effects of treatments on methane nitrous oxide emission & GWP under high and medium carbon soil conditions

High Carbon Treatments Methane Nitrous  GWP of rice
Emission Oxide systems
(Kg/ha) Emission  (KgCO,/ha)
(Kg/ha)
Direct Control (no fertilizer) 2746 0.55 747.16
Application of Neem coated urea 3046 0.71 859.76
Application of DMPP/DCD nitrification inhibitor 30.83 0.61 836.53
Organic N management (through vermin-compost) 36.23 0.59 943.73
Transplanted Control (no fertilizer) 29.94 0.50 783.74
Application of Neem coated urea 37.36 0.69 998.46
Application of DMPP/DCD nitrification inhibitor 37.06 0.67 985.96
Organic N management (through vermin-compost) 3940 0.61 10165
Medium Carbon  Treatments Methane Nitrous  GWP of rice
Emission Oxide systems
(Kg/ha) Emission  (KgCO,/ha)
(Kg/ha)
Direct Control (no fertilizer) 24.87 0.56 694.79
Application of Neem coated urea 33.07 0.69 908.35
Application of DMPP/DCD nitrification inhibitor 30.10 0.65 832.94
Organic N management (through vermin-compost) 34.76 0.61 91942
Transplanted Control (no fertilizer) 25.76 0.52 942.03
Application of Neem coated urea 3546 0.67 748.82
Application of DMPP/DCD nitrification inhibitor 35.18 0.63 934.36
Organic N management (through vermin-compost) 37.15 0.60 932.05
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inhibitor). The preliminary study indicated that GWP
reduced in direct seeded rice by 13.9 per cent
compared to transplanted rice under high carbon soil
strata, while it reduced by 4.6 per cent under medium
carbon soil strata. The application of DCDA nitrification
inhibitor reduced the GWP in direct seeded rice by 15.2
per cent compared to transplanted rice under high
carbon soil strata, while it reduced by 10.8 per cent
under medium carbon soil strata. CH4 emission
reduced in direct seeded rice compared to transplanted
rice by 18.5 and 6.7 per cent under high carbon and
medium carbon soil strata, respectively.

Soil organic carbon under different nutrient man-
agement practices- NPOF experiment

Application of organic manures to raise the crops
organically is one of the management practices to
enhance carbon buildup keeping other management
practices constant. Assessment of soil C sequestration
potential was made after 10 years of continuous organic
cultivation of different crops at ICAR-IIFSR,
Modipuram. Four cropping systems (CS1- Basmati
rice — duram wheat — GM (Sesbania); CS2- Coarse
rice — barley (malt) — green gram; CS3- Maize (pop
corn) — potato — Okra+Sesbania and CS4- Maize
(sweet corn)- mustard — GM (Sesbania)) were
evaluated under organic, integrated and chemical
fertilizer nutrient management practices. Higher carbon
buildup of 74 Mg/ha noticed under CS4 in organic
management compared to 40.9 Mg/ha under CS1 in
chemical management. Maize(sweet corn)-mustard-
GM(Sesbania) cropping system under organic

cultivation sequestered more carbon compared to all
other cropping system as well as integrated and
chemical treatments.

Maize (sweet corn)-mustard-GM (Sesbania)
cropping system under organic cultivation sequestered
more carbon compared to all other cropping system as
well as integrated and chemical treatments.

Project Title: Strengthening Simulation
Approaches for Understanding,
Projecting and Managing Climate
Risks in Stress-prone
Environments Across the Central
and Eastern Indo-Gangetic Basin
(ICAR-AgMIP Collaborative
Project)

This AgMIP-ICAR collaborative international
project apply simulation tools in the major production
ecologies of the central and eastern Indo-Gangetic
Basin (India, Nepal, Bangladesh) in order to understand
the integrated assessment of climate change impact on
agricultural productivity. It will also assess the value of
adaptation strategies under current and projected
climatology by considering whether simulation tools and
approaches and adequately capture the potential of
different strategies for building resilience. The effort aims
to fortify an existing network for agricultural simulation
modeling while broadening it to include stronger linkages
to climate and socioeconomic scientists. During the year
2018-19, the following research activities done,

Table 75. Soil C Sequestration Potential of Different Cropping Systems under Organic Cultivation in the Western Plain

Zone - ITFSR, Modipuram, Meerut, Uttar Pradesh

Cropping Soil C Stock (Mg/ha) Total C sequestrated C sequestration rate
system (0-105 cm depth) (Mg/ha) (0-105 cm depth) (Mg/ha/year)

Org Integ. Chem Org Integ. Chem Org Integ. Chem
CS1 634 57.6 409 289 23.1 64 2.89 231 0.64
CS2 584 55.6 534 240 212 190 240 212 1.90
CS3 513 54.6 52.7 16.8 202 183 1.68 2.02 1.83
Cs4 74.0 64.3 589 39.5 29.8 245 395 298 245
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Are the vulnerability of small farms of Indo-Ge-
netic Plains solely depends on socio-economic
conditions?

The socio-economic situation is highly variable
across IGP. This study tried to link the climate-crop-
socio economic models for integrated assessment of
climate change impact on agricultural productivity using
AgMIP-protocol in two study districts of IGP viz.,
Meerut and Karnal districts. Rice-wheat is the
predominated cropping system in these study area. The
survey data of each study districts showed that there is
lot of variability between the districts, in terms of
household size, income (both off- farm and on-farm,
livestock population etc). Itis noticed that there is lot
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of difference in projected net farm income in these two
districts in 2050s, even though there is not that much
different in rice-wheat yields. There will be small
reduction in mean net farm income of the order of -0.8
% in Meerut district, while 13.5 % increase in Karnal
district. This may be due to higher contribution of
livestock component in future production system. It is
found that 52 % of the farms will be vulnerable in Meerut
while 35 % of the farms vulnerable in Karnal district
under sustainable green road pathways (moderate
emission) in 2050s. The study underlined the need for
such integrated assessment throughout India because
of diverse farming system exists under 127 agro-
climatological zones of the country.
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Fig. 44. Impact of climate change on various parameters
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There will be 57 % and 62 % of the farms,
respectively pertaining to Meerut and Karnal would
benefit by adopting the adaptation package in response
to climate change under Green pathways.

Future Irrigation Requirement of Rice Under Ir-
rigated Area - Uncertainty through GCMs and
Crop Models

Analysed the climate change impact on farm level
productivity of rice at Meerut District, Uttar Pradesh
using 29 GCMs under RCP4.5 and RCP8.5 during
mid-century period 2041-2070. Two crop simulation
models DSSAT4.6 and APSIM7.7 were used for
impact study. There is lot of uncertainty in yield level
by different GCMs and crop models. Under RCP4.5,
APSIM showed a declining yield upto 14.5 % while
DSSAT showed a declining yield level of 6.5 % only
compared to the baseline (1980-2010). However, out
of 29 GCMs, 15 GCMs showed negative impact and
14 showed positive impact under APSIM while it
showed 21 and 8 GCMs, respectively in the case of
DSSAT. DSSAT and APSIM simulated irrigation water
requirement in future of the order of 645+75 mm and
730+107 mm, respectively under RCP4.5. However,
the same will be of the order of 626+99 mm and
749+147 mm, respectively under RCP8.5. Projected
irrigation water productivity showed a range of 4.87-
12.15 kgha'mm™ and 6.77-12.63 kgha'mm'! through
APSIM and DSSAT, respectively under RCP4.5,
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Fig.45. Uncertainity in projected total rainfall (mm) during
rice growing season by different GCMsunder RCP4.5

which stands an average of 7.81 and 8.53 kgha'mm’!
during the baseline period. It reduced to 4.22-10.64
and 6.37-12.56 kgha'mm' through APSIM and
DSSAT, respectively under RCP8.5. This showed the
uncertainty of GCMs as well as the Crop models for
future projection. A multi-model approach with
optimistic and pessimistic projections should be used
for scenario analysis and policy planning in future rather
than single model projections for impact analysis.

Rice Yleld Change (%)

1 2 3 ABCDETFGH | JKLMHNOPOGRSTUVYVWXYTZZ
GCMs

Fig. 46. Relation between GCM's and rice yield change

Projected rice yield deviations from baseline (1980-
2010) by APSIM and DSSAT using different GCMs
under RCP8.5

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

The main aim of this project is to assess the yield
potential (Yp) or water-limited yield potential (Yw),
yield gap (Yg) and water productivity (WP) using a
bottom-up approach based on actual data and robust
crop simulation models. GYGA aspires for global
coverage of yield gaps for all major food crops and
countries that produce them, focuses on maize, rice,
wheat, sorghum and millet in 20 countries spread over
all the continents. In south Asia, during the first phase
India and Bangladesh are participating in this project.
Based on the area of five major crops, reference
weather stations (RWS) were identified over India.
Thirty Reference weather stations and respective
climatic buffer zones for estimating actual and potential
yields of rice have been identified and soil and crop
related basic data was collected for these weather
stations. Similarly, reference weather stations for wheat
(20), maize (30), sorghum (30) and bajra (30) were
alsoidentified in different agro-climatic zones of India.
Actual crop yields for 10 years were estimated for thirty
climatic buffer zones taking the respective district and
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surrounding district weighted mean of major crops with
in 100km radius.

The revised actual yield of rice, wheat, maize,
sorghum and pearlmillet has been estimated using latest
data of Government of India for different climatic buffer
zones of India. The mean yield data for ten-year period
from 2007-08 to 2016-17 was considered for
estimation of actual yields of these five crops. The actual
yield of rice for Raipur climatic buffer zone of
Chattisgarh, Mayurbhanj climatic buffer zone of Odisha
and Kurnool climatic buffer zone of Andhra Pradesh
was found to be 1.59 t/ha, 1.65 t/ha and 3.53 t/ha
respectively. The actual yield of wheat for Pune climatic
buffer zone of Maharashtra, and Jaipur climatic buffer
zone of Rajasthan was found to be 1.91 t/ha, and 3.13
t/harespectively. The actual yield of maize for Gulbarga
and Tumkur districts of Karnataka was found to be 2.03
t/haand 2.26 t/ha respectively. The actual yield of maize
for Bhilwara and Udaipur districts of Rajasthan was
found to be 1.60 t/ha and 1.49 t/ha respectively.
Similarly, the actual yield of maize for Aurangabad,
Jalgaon and Nashik climatic buffer zones of
Maharashtra was found to be 2.72 t/ha, 2.86 t/ha and
3.1 t/harespectively. The actual yield of sorghum for
Aurangabad, Solapur and Pune districts of Maharashtra
was found to be 1.38 t/ha, 0.51 t/ha and 0.81 t/ha
respectively. Similarly, the actual yield of sorghum for
Jodhpur and Nagaur climatic buffer zones of Rajasthan
was found to be 0.48 t/ha and 0.68 t/ha respectively.
The actual yield of pearlmillet for Aurangabad, Solapur,
Nashik and Pune districts of Maharashtra was found
to be 0.98 t/ha, 0.35 t/ha, 0.99 t/ha and 0.77 t/ha
respectively. (Fig. 46) Similarly, the actual yield of
pearlmillet for Jodhpur, Jaipur, Nagaur, Churu and
Barmer climatic buffer zones of Rajasthan was found
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tobe 0.67 t/ha, 1.38 t/ha, 0.85 t/ha, 0.56 t/ha and 0.31
t/harespectively.

Project Title: Developing and targeting climate
smart agriculture practices
portfolios for diversity of farming
systems

ICAR-IFFSR has developed IFS prototypes for
different agro-ecological zones in India. At these
prototype research centres, sustainable intensification
options are investigated, and prototype farms with
innovative new cropping patterns and livestock
combinations for farmers are being developed. To
create resilient farming systems, the innovations at the
prototype farms focus on climate-smart agricultural
practices (CSA). Climate-smart agriculture as a global
development goal was introduced to guide the
transformation of agricultural systems by integrating
adaptation, mitigation and food security. To support
bridge the Think-Do-Gap, and move from on-station
prototype research towards adoption in farmers’ fields,
this study used a whole-farm modelling approach to
assesses the impact of on-station prototype cropping
patterns for different farm types. A whole-farm
modelling approach has been selected as farming
system studies taking the biophysical environments into
consideration are complicated, expensive and time-
consuming.

The cropping patterns researched here served as
interventions in the model. Table 75 Shows the
components of the three selected IFS prototypes.

Analysis of current performance of the farmers
Modipuram, Uttar Pradesh using FarmDESIGN

The FarmDESIGNmodel was used to analyse the
performance of the IFS prototypes and local farms.
Moreover, the impact of adopting cropping patterns
from the prototype farms was assessed. Majority of
farmers grow sugarcane as a cash crop and cereals for
feed and food purposes, milk is produced for home
consumption. The economic condition of the farmers
is highly dependent on sugarcane production. 3 major
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Table 75. Components of IF'S prototype Modipuram

Components prototype farm Modipuram Area (ha) or No.
Agri-Horti system: Banana+ soybean - vegetable pea 0.12
Horti-pasture system: Kinnow + Berseem — cowpea — Lucerne — Maize —

pearl millet — mustard — oats — ryegrass — Sorghum. 0.18

CP1 Basmati Rice — Wheat + Mustard / Green Gram 0.125

CP2 Sesbania — Chick Pea — Green Gram 0.125

CP3 Okra — Cauliflower — Baby corn + Cow pea 0.125
Total area 0.675
Buffalo 3

farm types were identified using typology viz. Marginal
poor, Marginal mechanized and medium well endowed
farmers.

Alternative practices derived from IFS based on
Farmers’ objective for exploration

There best performing cropping systems were
identified from on-station IFS model based on margin
per ha, Effective organic matter (EOM), dietary energy
yield and pesticide use (kg active ingredient/ha) for its
upscaling at farmers field using exploration options in
the FarmDesign Model.

The results obtained from the exploration study
revealed there is still scope for improvement in existing
farming systems of the farm types as well as IFS on-
station model based on the objectives of increased

operating profit, increased organic matter balance,
increased dietary energy yield and reduced pesticide
use.

Results suggested that for both MPF and MWF
improving dietary energy, is not possible in the current
farm configuration. Only wheat is contributing NSYE
to household consumption. The population of alternative
farming systems generated for MWF are arranged in a
linear relationship or as one dot, and not in a cloud.
There are no alternative solutions that can be found
below the Pareto frontier. From this, it can be
concluded that in the current farming system the solution
space is limited. The model results showed that
reconfiguration of cropping components with added
alternative systems of prototype farms could lead to
improvements on all objectives. The alternative systems
with higher crop diversity resulted in an increased

Abbreviation Description Land use (Ha.) Household (no.) TLU (No.)

Mo-MaPoor Marginal, poorly-endowed farmers 0.59 543 147

Mo-MaMech  Marginal, mechanised farmers 0.77 792 2.84

Mo-MeWell Medium, well-endowed farmers 2.68 9.68 3.80

The best performing cropping systems identified from on-station IFS model

Cropping pattern Margin EOM Dieatry Pesticides
p/halNR yield kgA.I/Ha

Agri-Horti system: Banana + Soybean(k) — Vegetable pea (r) 184560 567 15.7 0

CP1 Basmati Rice (K) -Wheat+Mustard+sesbania(r) 106400 2099 24.4 0.035

CP2 Sesbania(K) - Chick Pea+Green Gram(r) 98960 1144 9.1 273
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solution space compared to the original situation. For
all types an increase in OM balance is possible
compared to the original configuration, solution space
for soil OM balances improved in all systems under this
exploration. Due to increased green manure applied to
the soil when alternative cropping systems are included.
However, for all farms, an increase in OM balance
would result in farm configurations with lower operating
profit. The model could provide insight into alternative
scenario building of farming systems of different farm
types based on the objectives and constraints

Title of the project: Ensuring Food and Nutritional
Security through Integrated Farming System in
Western Plain Zone of U.P. ( FARMER FIRST
SCHEME).

Characterization of farming systems

Farm households of all the three adopted villages
namely Saunta, Sathedi and Bhangela have been
categorized based on land holding size. The results

Table 76. Households under different categories of farmers
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revealed that out of total 1036 farmers, landless farmers
were 36.29% while marginal farmers were 33.40%
constituting 87.45% of total sample size (Table 76).
Highest number of landless farmers were found in
Sathedi village (49%) followed by Sounta (33.4%) and
Bhangela (19.7). Highest percentage of marginal
farmers were present in Bhangela village. The medium
farmers were very less i.e. 2.1% while large farmers
were absent in the adopted villages.

Land holding classification and productivity of
major crops are being grown in the locality and their
cost of production (Table 77) were also recorded for
analysis of yield gap between existing productivity and
potential productivity which could give an insight into
potential areas of technological intervention.

1. Education level

Educational level of the household head plays
significant role in adoption of new technologies and its
successful implementation and influences the farmers

Category Farmers (nos.) Sounta Sathedi Bhangela Total (%) Cumulative (%)
Landless 376 334 49 19.7 36.29 36.29
Marginal (<1 ha) 346 3091 283 46 3340 69.69
Small (1-2 ha) 184 23.61 122 172 17.76 8745
Semi-Medium (2-4 ha) 108 1032 73 162 1042 97.87
Medium (4-10ha) 2 1.76 32 09 212 100
Total 1036 100(398) 100(400) 100(238) 100

Table 77. Existing productivity and cost of cultivation of major crops

Crops Yield g/ha Production cost per ha (Rs.)
Sugarcane plant crop 600 110600
Wheat 36 37500
Rice 31 42600
Black gram 5.5 12500
Green gram 6.2 14500
Berseem (green fodder) 155 15000
Sorghum (green fodder) 375 16700
Oat (multi-cut green fodder) 325 18250

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH 99



\‘k @’/%]/ Annual Report
&, | 2018-19

140
wllliterate = Upte§th »UpteBth wlUpte 12th = Graduate

L b ik

landless Marginal Small semi-Medium Medium

number of farmers
o382 g g8

desire to adopt given interventions. Accordingly the
educational level of the household head were
enumerated and presented in figure 1 which revealed
maximum percentage of households had education level
of to 8" class among the marginal to medium categories
of farmers while 42.4% household heads of landless
category are illiterate.

2. Chronic energy deficiency (CED) status of
households

Body mass index (BMI) of household members
were calculated based on which chronic energy
deficiency status of the members were estimated which
is presented in Table 76. Results showed that 85.10 %
of the male population and 65.5 % of female population
are normal while 75.30% of total population was normal
in terms of CED. There was no obese in the case of
male was reported however 3.57% of the female
populations were found under obese category.

3. Typology description of Sathedi village

A typology was constructed to understand the
diversity of farming systems in one village out of three
to select representative farms for the assessment. This
was done using survey data for households. From this
survey a dataset with 20 variables was created.

Principal component analysis and hierarchical
clustering

Results from the initial 20 variables six final principal
components (PC) having Eigen value>1.0 were selected
(Table 79). These variables were related to land use
(area, cropping practice and herd size) and household
(total household members). Analysis was done with two
PC’s explaining ~55% of the variability (Fig. 48). Fig.
49 and 50 show the sum of the cos"2 as measure of
representation of the variables in the two dimensions
(cos"2=1 means fully represented in one plane).

Scree plot

Percentage of explained variances

Dimensions

Fig. 48. number of principal components is determined
with the Scree Plot, which orders the eigenvalues from
largest to smallest

Variables - PCA

Dim2 [26%)

 Dimi@0¥%)

Figs. 49 & 50. Variables projected on PC’s. Colour code
gives cos”2 as means of representation (closer to 1 is

more represented)
Table 78. Chronic Energy Deficiency (CED) status based on BMI
S. No. CED Male (%) Female (%) Average
1 Severely 2.14 340 02.77
2 Mild to moderate 851 24.13 16.32
3 Normal 85.10 65.5 75.30
4 Over weight 04.25 03.40 03.83
5 Obese - 03.57 01.79

Note: If BMI< 16.0 (Severe), 16 — 18.4 (Mild to moderate), 18.5 —24.9 (Normal), 25 — 30 (Over weight), > 30 (Obese)
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4. Technological interventions Implemented in
different modules

Farming systems module wise planned
interventions based on constraints identified during the
reporting period and were implemented which are
presented in Table 6. The technological interventions
included primary and secondary modules as well as skill
enhancement through capacity building trainings besides
agro-advisory services.

Fig. 51. Intercropping of sugarcane with Lady finger (30
Farmers)

Table 79. Module wise technological interventions
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5.1. Crop Module

Line sowing of wheat: On-farm trials of sowing of
wheat with ferti-seed drill along with weed management
and nutrient management was demonstrated at 203
farmers’ fields. Improved varieties of wheat viz. Unnat
PBW 550, PBW 658 DBW 90 were promoted in the
region through on-farm demonstration for higher
productivity and better climate resilience.

Fig. 52. Intercropping of sugarcane with Mustard+Trench
method of sugarcane planting

Modules Interventions

Crop .

Livestock c

Horticulture .

Secondary Agriculture

Capacity building .

Cropping intensification and diversification.

e Useof improved production technology, HYV, Intercropping, INM, IPM and IWM.
e Emphasis on oilseeds and pulses.

Fertility and nutrition management in milch animals.

e Livestock health care/vaccination/deworming/calcium supplementation.

e Introduction of improved breeds of poultry, goat and swine.

e Feed and fodder management through cropping systems diversification
Demonstration of improved package of practices in vegetable crop production.

e Exotic vegetable cultivation for higher income.

e Multi-tier cropping of vegetables and Promotion of Nutritional kitchen garden.

e Low cost nursery for off season vegetable production/Low cost poly house
Composting and vermi-composting.

e Improved small farm tools for reduction in drudgery of farm-women.

e Value addition of farm produce (pickle/jam/Jaggery making) and SHG formation for marketing
e Water chest nut (Singhada) culture in ponds

Skill enhancement training (Compost/vermicompost preparation/nursery raising/on-farm
processing/mushroom production/pruning/good agricultural practices etc training)

e Exposure visits to Agri-fair/Krishi unnati mela/ awareness programmes/kiasn gosthi etc.

e Literature distribution in local languages and agro-advisory services for risk management
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Sowing of wheat with ferti-seed- drill and
comparison of standing crops sown using ferti-seed-
drill with farmers practices

Intercropping of sugarcane with Lady finger (30
Farmers) Intercropping of sugarcane with
Mustard+Trench method of sugarcane planting

Diversification of sugarcane based cropping
systems through intercropping:

Results from intercropping of sugarcane revealed
6.5,7.15,13.26, 14.53 and 14.87 % decrease in cane
yield respectively for sugarcane intercropped with
greengram, black gram, okra, cucumber and bottle
gourd respectively as compared to sole crop sugarcane.
However, sugarcane equivalent yield (SEY) were higher
in all the intercropping systems with highest being in
sugarcane intercropped with cucumber (128.69 t/ha)
as compared to sole crop of sugarcane (86.7 t/ha)
(Table 80).

5.2. Horticultural Module

Improved package of practice has been provided
to the farmers for successful cultivation of the exotic
vegetables through introduction of exotic vegetables viz.,
broccoli, chinese cabbage, Kale and lettuce in
vegetables module for enhancing profitability was
demonstrated at 50 farmers field. Demonstration of
improved package of practices in vegetable crop
production was carried out at 250 farmer’s field. Low
cost poly tunnels were demonstrated for off season
nursery raising of vegetable seedlings. A three tier
horticulture based vertical farming system for space
utilisation was executed at one farmer’s field.

5.3. Livestock Module

For addressing the problem of infertility, artificial
insemination with quality semen was carried out.
Supplementation of mineral mixture along with balanced
nutrition was carried out for enhancing milk production

Table 80. Comparative performance of sugarcane sole and intercrops.

Cane yield (t/ha) Intercrop yield (t/ha) Cane eq. yield (t/ha)
Sugarcane (sole) 86.7 0 86.7
Sugarcane + Okra 752 93 103.5
Sugarcane + Cucumber 74.1 120 128.6
Sugarcane + Bottle gourd 73.8 10.2 104.8
Sugarcane + Greengram 81.0 04 89.1
Sugarcane + Black gram 80.5 04 87.0

Fig. 53. Demonstration of improved package of practices in vegetable crop production
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Fig. 54. Vaccination, Piggery for livelihood security among landless farmers and Artificial insemination (AI) and health
management in milch animals

in mulch animals, promotion and improvement of
indigenous breed of cattle, deworming, disease
management etc. were carried out under livestock
module. Besides, animal health camp were organized
regularly for vaccination and health management of
animals which are an integral part farming systems of
this region and an important source of livelihood.

For ensuring the livelihood security of marginal,
landless farmer’s livestock based intervention given to
600 farm families viz. Piggery, backyard poultry, milch
animals and farming system based etc. Nutritional chart
for different livestock and poultry birds were prepared
and displayed for day to day management which could
result in enhanced milk and meat production due to
better management practice.

5.4. Secondary Agriculture Module

Under this module for women self help group
named Devanjali Mahila Samuh was formed and were
given training on preparation of different value added
products using their on-farm produce viz. Pickle, Jagery

cubes etc. Technology of blended squash
(guava+orange) and (guava + pineapple +
pomegranate), Mixed jam (guava+apple+aonla
+orange+ ramphal) and (guava+pineapple +
pomegranate + apple), Ginger paste and labelling,
branding and marketing on developed products through
exhibitions and door to door marketing techniques for
skill enhancement and income alternate income
generation from value addition module were also
carried out during the reporting period.

5.5. Capacity building

Capacity building programmes, public awareness
campaigns on improved package of practices of
different crops was carried out during the reporting
period. Farmers were also exposed to new age
technologies through exposure visits to Krishimelas,
exhibitions etc. World soil health day was celebrated
for increased awareness about maintaining soil health
for sustainable production. On this occasion soil health
card were distributed to 150 villagers. Keeping in mind
the important role played by the farm women in livestock
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as well as cropping operations like harvesting and
intercultural operations, a mahila krishak diwas was
organized in Sathedi village where about 700 farm
women attended the awareness prograame.

5.6. Risk management through SMS based agro-
advisory services:

A SMS based agro-advisory service vide Indian
Institute of Farming Systems Kisan (IIFSRK) was

started using C-DAC platform under which 1036
farmers of all the three villages were registered. Farmers
are being given information about anticipated weather
particularly rainfall predictions as well agroadvisory for
curtailing the inputs (e.g. upholding of irrigations and
applications of agrochemicals) for enhancing the farm
profitability. And also for saving the crops from aberrant
weather besides giving emphasis on improved practices
and crop specific disease and pest management..
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RESEARCH COORDINATION AND MANAGEMENT

31% Meeting of Institute Research Committee

The 31* meeting of institute research committee
(IRC) of institute was held during 4" August, 2018 at
ICAR-IIFSR, Modipuram. The meeting was chaired
by Dr A. S. Panwar, Director, ICAR-IIFSR while Dr.
S. Bhaskar, ADG (AAF and CC), NRM Division,
ICAR, New Delhi was special invitee. During the
meeting, action taken report of 30" IRC meeting; results
of on-going research projects as well as exploratory
studies were discussed. Dr. Peyush Punia, Member
Secretary, 30th IRC meeting, welcomed the Chairman,
ADG and all the members of the IRC. DrA. S. Panwar,
Director and Chairman, 31¥IRC welcomed ADG, Dr.
S. Bhaskar and all the member scientists. He suggested
that the project proposals should aim towards achieving
the larger goal of doubling farmers income in terms of
productivity, profitability and nutrition. Besides
highlighting on need for working on IFS for rainfed
systems.. Dr. S. Bhaskar suggested that, individual
scientist (PI and Co-PI) must contribute significantly
to enhance the output of the project. He emphasized
to merge all small-small experiments to form a result
oriented project so that, meaningful results can be
drawn. He suggested for consolidation of projects and
suggested that the projects at present should be
formulated without effecting the mandate of the institute.
Dr. A. K. Prusty presented the action taken report of
the 30th IRC proceeding and research highlights of on-
going projects in brief. All the scientists presented
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findings of their projects and presentations were
followed by exhaustive discussions for further
improvements in the projects and their objectives.

The second meeting of the 8" Research Advisory
Committee of ICAR-Indian Institute of Farming
Systems Research, Modipuram was held on 3-4 May,
2018. Chairman of the Committee Dr. A. K. Singh,
and members Dr. S. Bhashkar, ADG (Agronomy,
Agroforestry and Climate Change), ICAR, Dr. H.
Ravishanker, Dr. N. Sarangi, , Dr. N. Devakumar, Dr
U. K. Behra,Sh. Naresh Sirohi, farmer’s
representative, Sh. Rajesh Kumar Garg, special invitee
DrM LJatand Dr'Y Saharawat and scientists of the
Institute participated in the meeting. Member Secretary,
Dr. Peyush Punia presented the action taken report on
the recommendations of last RAC meeting

Dr. Azad Singh Panwar, Director, ICAR-IIFSR
welcomed the Chairman and Members of RAC and
presented the overall progress and vision of the Institute.
He also briefed about the activities being undertaken
by the Institute during the reporting period for economic
empowerment and livelihood improvement of small
farming communities in the country.

In his opening remarks, Prof. A K Singh, Chairman
appreciated the efforts and achievements of the institute
in the farming system mode and pointed out that the
main aim of farming systems research is to address the
farmers problems for sustained income throughout the
year as well as more focus should be on farmers field.
The need of the hour is to refine the IFS system by
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interventions, input requirements with focus on small
and marginal farmers. Dr S Bhaskar welcomed the
RAC committee and requested the RAC members to
guide the research of the institute for years to come in
tune with Government of Indian expectations. He
emphasized on undertaking research in the institute in
mission mode rather that development of models and
bring research component in experiments of farming
system mode. Dr N Sarangi appreciated the
transformation of the institute from cropping system to
farming system, highlighted the importance of research
components such as energy budgeting, nutrient
management and economics in the models so that
concrete results can be obtained. He also mentioned
importance of floriculture, fish seed production unit and
backyard ornamental fish modules for enhancing the
income of farmers. Dr H Ravishankar complimented
the scientists of the institute for undertaking excellent
work in farming system for the benefit of the farmers of
the country. He emphasized on the need to have
correlation between horticulture based farming system
to the type of soil for establishment new orchards. Dr.
Praduman Kumar highlighted the importance of socio
economics in the farming system perspective by which
aregular income flow should be seen in all developed
models. He emphasized on completing the total
productivity analysis on all developed models. MrR.
K. Garg in his remarks wanted the excellent output of
the institute to be more visible and the proven
technologies to be disseminated to the farmers. Dr. N.
Devakumar felt the need to establish workable models
of IFS in all centers which should include organic blocks
and to develop indicators for the assessment of
developed models. He also felt the need to popularize
bio-inoculants in the organic farming system. Shri
Naresh Sirohi felt the need for undertaking extension
activities for the dissemination of technologies/models
developed by ITFSR for better visibility of the institute.

He explained about the challenges for small and
marginal farmers in agriculture sector. Special invitee
Dr M L Jat felt the need of adoption of developed
models by the local farms of the region and models
should be adapted according to the local needs. He
further emphasized on the validation of economic
viability of the developed models. Special invitee Dr Y.
Saharawat highlighted the importance of bottom up
approach required for transformation from cropping
system mode to farming system mode and the need of
research on precision farming.

A special presentation was made on Integrated
Farming System Research: Progressive steps taken in
data analysis and synthesis (Farm design and Farming
System Typology) by Dr N Ravishanker and Dr Ashisa
Prusty. The Programme Facilitators and Heads of
different sections presented the highlights of research
achievements of the respective sections. The Chairman
and the members of the RAC expressed their critical
views during the presentations made by the concerned
scientists/team and given their valuable inputs and
directions for the improvement of IFS research and
IIFSR in the future. The RAC committee then visited
farm of the institute and experiments being conducted
in the farmers field and gave critical inputs for
improvement of the experiments.
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A. Patidar, S.S. Walia and Mohammad Shamim
(2018). LAI and PAR interception in maize as
influenced by fertilizer management in Punjab.
Journal of Agrometeorolgy, 20(4) 338-339.

A. S.Panwar, M. Shamim, S. Babu, N. Ravisankar,
A.K. Prusty, N. M. Alam, D. K. Singh, J. S.
Bindhu, J. Kaur, L. N. Dashora, M. D. Latheef
Pasha, Soumitra Chaterjee, M. T. Sanjay and L.
J. Desai (2019). Enhancement in Productivity,
Nutrients Use Efficiency, and Economics of Rice-
Wheat Cropping Systems in India through
Farmer’s Participatory Approach, Sustainability,
11(122): 1-26

A.L.Meena, R.N. Pandey, D. Kumar, V.K. Sharma,
S.PDutta, and G. Singh, (2019).Relative impacts
of long-term nutrient management practices on
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organic cropping systems of Indo-Gangatic
Plains. Indian Journal of Agricultural Sciences

89(1): 79-86.

A.Nath and A.S. Panwar. (2018). Food and nutritional
security through minimization of postharvest losses
and value addition in agricultural commodities.
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D. Dutta, D.K. Singh, N. Subash, N. Ravisankar, V.
Kumar, A.L. Meena, R.P. Mishra, Shweta singh,
Vaibhav kumar and A.S. Panwar. (2018). Effect
of long-term use of organic, inorganic and
integrated management practices on carbon
sequestration and soil carbon pools in different
cropping systems in Tarai region of Kumayun hills,

Indian Journal of Agricultural Sciences. 88
(4):9-15

D. Kumar, L.R.Meena, L.K. Meena and S.P. Singh.
(2018). Stability analysis for cane and sugar yield
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genotypes. Indian Journal of Agriculture Sciences
88(3):515-519.

D. Kumar, Sanjeev Kumar, Lalit Krishna Meena, L.R.
Meena and S.P. Singh. (2018). Stability analysis
of sugarcane genotype for metric and quality traits
by AMMI Model. Indian Journal of Agriculture
Sciences 88(4):657-664.

L.R. Meena, Devendra Kumar, L.K. Meena and S.P.
Singh. (2019). Productivity and economics of ber
(Ziziphus mauritiana) based horti-pasture
system as influenced by integrated nutrient
management under rainfed condition of

Rajasthan. Indian Journal of Agricultural Sciences
89 (2): 322-6.

L.R.Meena, S.A. Kochewad, Vinod Kumar, Suresh
Malik, Sanjeev Kumar, L.K. Meena, Amrit Lal
Meena and A.S. Panwar. (2018). Status of
fodder production in the existing farming systems
in Muzaffarnagar district of Uttar Pradesh. Range
Management and Agroforestry. Mgmt. and
Agroforestry 39(2):313-318.

M D Parihar, C M Parihar, HR Jewlia, R K Nanwal,
A K Singh, S L Jat, H S Nayak, P C Ghasal, M
Choudhary. (2018). Effect of different tillage and
residue management practices on crop and water
productivity and economics in maize (Zea mays)

based rotations. Indian Journal of Agricultural
Sciences 89 (2): 360-366.

M. Shamim, B. Gangwar, N.K. Jat, Vipin Kumar, Sunil
Kumar, N.M. Alam and Vinay Prasad Mandal,
Morpho-physiological characterization of
aromatic rice (oryza sativa) genotype for grain
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yield under timely sown irrigated condition of upper
IGPs,. Journal of Arometeorology 20 (Special
issue- “NASA 20147 part-11) : 129-134
(February 2018)
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systems for doubling farmers income (Theme 1.
Recent trends in Agricultural Sciences and
Technologies) In 2™ International conference on
Advances Agricultural, Biological and Applied
Sciences for Sustainable future (ABAS-(2018)),
20-22 October 2018, Swami Vivekanand
Subharti University, Meerut, Uttar Pradesh pp 1-
4.

A. K. Prusty, , N. Ravisankar, A.S. Panwar, P.C.

Ghasal, J.P. Tetarwal, M.L. Jat, S.L. Ridaura,
Jeroen C.J. Groot, Roos de AdelhartToorop and
Jelle van den Akker . (2018). Application of
quantitative analysis tools in farming systems In
Souvenir and Abstracts of National Symposium
on Integrated Farming Systems for 3Es
(Ecological Sustainability, Enhanced Productivity
and Economic Prosperity), 23-24 December
2018, University of Agricultural Sciences,
Bengaluru, Karnataka pp 64-66

N. Ravisankar, (2018). On-farm farming systems

research: Overview including statistical
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methodology In Souvenir and Abstracts of

National Symposium on Integrated Farming

Systems for 3Es (Ecological Sustainability,

Enhanced Productivity and Economic Prosperity),

23-24 December 2018, University of Agricultural
Sciences, Bengaluru, Karnataka pp 67-68

N. Ravisankar, (2018). Organic Farming: Challenges

and way forward for India, Key note paper In
XXI Biennial National Symposium of Indian
Society of Agronomy on Doubling Farmers’
Income Through Agronomic Interventions
Under Changing Scenario, 24-26 October,
2018 at MPUAT, Udaipur, Rajasthan pp 85-
88.

M, Shamim, N. Ravisankar, Subash Babu, A.S. Panwar

and A.K. Prusty. (2018). Enhancement in
productivity, nutrients use efficiency and
economics of rice-wheat cropping systems under
different agro-ecosystems through farmer
participatory approach In Souvenir and Abstracts
of National Symposium on Integrated Farming
Systems for 3Es (Ecological Sustainability,
Enhanced Productivity and Economic Prosperity),
23-24 December 2018, University of Agricultural
Sciences, Bengaluru, Karnataka pp 52-55

M. Shamim, N. Ravisankar and A.S.Panwar (2019).

Evaluation of production systems for soybean
under different Agro-ecosystems of India, In
Souvenir and Abstracts of International
Symposium on Advances in Agrometeorology for
Managing Climatic Risks of Farmers
(INAGMET-2019) organized during 11 — 13
February, 2019, New Delhi. P 134

M. Shamim, N. Ravisankar, A.K. Prusty and A.S.

Panwar. (2019). Sustainability of horticultural
modules in integrated farming systems as
influenced by inter-annual rainfall variation in
various agro-ecosystems of India In Abstracts of
8" Indian Horticulture Congress-(2019) on
Shaping future of Indian Horticulture, 17-21
January 2019, Indira Gandhi Krishi
Vishwavidyalaya, Raipur, Chhattisgarh p 80.

111



Annual Report
2018-19

A. B.Singh, , Brij Lal Lakaria, J.K. Thakur, N.

Ravisankar, A. Subbarao, M.C. Manna and A .K.
Patra.(2018). Organic farming for sustaining crop
productivity and soil health /n Souvenir ofNational
Conference on Organic Waste Management for
food and environmental security (Eds: A.K.
Biswas et al., 8-10 February 2018, ICAR-Indian
Institute of Soil Science, Bhopal pp: 111-118.

N. Subash, Debashis Dutta, Sri Devi, N. Ravisankar,

M. Shamim, A.S. Panwar and S. Bhaskar.
(2018). Integrated Farming Systems GHG
Estimator: A tool for identifying /quantifying climate
resilient modules of IFS to mitigate the ill effects
of climate change In Souvenir and Abstracts of
National Symposium on Integrated Farming
Systems for 3Es (Ecological Sustainability,
Enhanced Productivity and Economic Prosperity),
23-24 December 2018, University of Agricultural
Sciences, Bengaluru, Karnataka pp 39-41

N. Subash, Debashis Dutta, Sri Devi, N. Ravisankar,

M. Shamim, A.S. Panwar and S. Bhaskar.
(2018). Integrated Farming Systems GHG
Estimator: A tool for identifying /quantifying climate
resilient modules of IES to mitigate the ill effects
of climate change In Souvenir and Abstracts of
National Symposium on Integrated Farming
Systems for 3Es (Ecological Sustainability,
Enhanced Productivity and Economic Prosperity),
23-24 December 2018, University of Agricultural
Sciences, Bengaluru, Karnataka pp 149-150

J. P.Tetarwal, Baldev Ram, , A.K. Prusty,
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N.Ravisankar, A.S. Panwar, Santiago Lopez
Ridaura, Jeroen Groot, Roose de
AdelhartThoorap, Jelle van den Akker and ML.L.
Jat (2018). FarmDesign applications in prototype
IFS models in Western India /n Souvenir and
Abstracts of National Symposium on Integrated
Farming Systems for 3Es (Ecological
Sustainability, Enhanced Productivity and
Economic Prosperity), 23-24 December 2018,
University of Agricultural Sciences, Bengaluru,
Karnataka pp 110-111.

P. C.Ghasal, N. Ravisankar, D. Dutta, A.Nath, S.

Malik, A.K Prusty and A.S Panwar, (2018)
Performance evaluation of different fodder crops
under horti-pasture system. Proceedings of the
XXI Biennial National Symposium on Doubling
Farmers Income through Agronomic
Interventions under Changing Scenario held at
Rajasthan College of Agriculture, MPUAT,
Udaipur, Rajasthan from 24-26 Oct., 2018.

L. R.Meena, S.Malik, A. Nath, D Mishra and D

Kumar. (2018) Integrated Farming System
approach for sustainable production, nutritional
security and resource conservation in Western
Plain Zone of U.P. Proceedings of the National
Symposium on Integrated Farming Systems of
3Es (Ecological Sustainability, Enhanced
productivity and Economic Prosperity) held at
University of Agricultural Sciences, GKVK,
Bengaluru (Karnataka) from 23-24 Dec., 2018.

P. Kashyap, M.P. Singh, A.S. Panwar, A.K. Prusty,

S. Malik, P.C Jat, M.Shamim, S.Kumar and
N.Verma, (2019) Development of Horticulture
based Farming Systems for livelihood security of
small and marginal farmers. Proceedings of the
8" Indian Horticulture Congress -(2019) held at
Indira Gandhi Krishi Vishavidyalaya, Raipur,
Chhattisgarh from 17-21 January, 2019.

P. Kashyap, M.P. Singh, A.S. Panwar, A.K. Prusty,

S. Malik, P.C Jat, M. Shamim, S.Kumar, and
N.Verma (2019) Development of Horticulture
based Farming systems for Livelihood Security
of Small and Marginal Farmers. Proceedings of
the 8th Indian Horticulture Congress -(2019) held
at Indira Gandhi Krishi Vishavidyalaya, Raipur,
Chbhattisgarh.

D .Dutta, A. L.Meena, N, Ravisankar. R.P. Mishra,

P.C.Ghasal , Amit Kumar, M.P.Singh ,
P.C.Jat,Vaibhav Kumar. V.K., Kumar. Ankur,
Tewari. R.B. and Panwar.A.S. ((2018))
Assessment of inorganic and organic source of
nutrient on carbon sequestration potential inrice-
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wheat system of Indo-Gangetic Plain. 9 th
National Extension Education Congress-(2018)
held on 15-17 November, 2018 at CAEPHT,
Ranipool, Sikkim (CAU, Imphal, Manipur).

N. Verma, A. Nath, M.P. Singh, S.Malik, A.S. Panwar,

P Kashyap, A.K. Prusty and M.Shamim, ,
(2019) Execution of value addition module
through SHG formulation: A diverse income
generation avenue for rural women In the abstract
book National conference on”Women
Empowerment Through Agro-Entrepreneurship
for Livelihood Security’ held at SKUAT, Jammu
pp 147-148.

M. P.Singh, A.Nath, P.Kashyap. S.P.Singh, and

A.S.Panwar, (2018) Characterization of gender
sensitive farming systems in low, mid and high hills
of Uttarakhand. In National Symposium on
Integrated Farming Systems for 3Es (Ecological
Sustainability, Enhanced Productivity and
Economic Prosperity) held at UAS, GKVK,
Bengaluru pp 242.

N. Verma, A. Kumar, A. Verma, S. Malik, N.

Ravishankar, and A .S Panwar , .(2019) Diet
diversity, adequacy and chronic energy deficiency
status of buxa tribes of Nainital, Uttarakhand. In
National conference on Identification,
convergence, implementation and extension of
Science-Tech-Research for sustainable
Development (ICIESSD-2019), held at
SVPUAT, Meerut pp 118-119.

V. P.Chaudhary, and N.Verma, (2018) Comparative

Study of Brush Cutter and Improve Sickle for
harvesting of both wheat and paddy crop for small
landholders In National Extension Education
Congress on Climate Smart Agricultural
Technologies: Innovations and Interventions, held
at ICAR-National Research Centre for Orchids,
Pakyong, Sikkim pp 57.

P. Kashyap, M.P. Singh, A.S. Panwar, A K. Prusty, S.

Malik, P.C.Jat, M.Shamim, S.Kumar, and
N.Verma, (2019) Development of Horticulture
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based Farming Systems for Livelihood Security

of small and Marginal farmers. In Souvenir cum

lead and oral paper abstracts of Indian

Horticulture Congress-(2019). Shaping Future of

Indian Horticulture, held at IGKYV, Raipur,
Chhattisgarh. Pp 105

R. Singh, and D. B Yadav,. (2018) Current status of

herbicide resistance in Phalaris minor Retz. in
HaryanaOral presentation inISWSS Golden Jubilee
International Conference on “Weeds and Society:
Challenges and Opportunities”, ICAR-
Directorate of Weed Research, Jabalpur, India
during 21-24 November 2018, P.57.

R Singh,. and D. B.Yadav, (2018) Evaluation of

herbicides efficacy against Herbicide-resistant
Phalaris minor Poster presentation
International ConferenceGlobal Research
Initiatives for Sustainable Agriculture & Allied
Sciences (GRISAAS-2018)Rajasthan Agricultural
Research Institute Durgapura, Jaipur, Rajasthan,
India during 28-30 October 2018, P.330.

K.Prusty, (2018). Application of quantitative
analysis tools in farming systems. (Lead lecture)in
National Symposium on Integrated Farming
Systems for 3Es (Ecological Sustainability,
Enhanced Productivity and Economic Prosperity),
23-24 December, 2018, University of Agricultural
Sciences, Bengaluru, Karnataka pp 64

Popular articles

A. S.Panwar, Amit Kumar and N. Ravisankar.(2018).

Better management for rabi pulses (Hindi), Khad
Patrika 59 (9): 14-21

N. Ravisankar, , and S.K. Sharma.(2018). National

and International Scenario of Organic Farming
(Hindi), Farmers Seminar on Todays requirement:
Organic Farming, 10-11 June 2017, Bharatiya
Kisan Sangh, Rajasthan:19-25

P. Kashyap, A. S. Panwar, M. P. Singh, S. Malik and

A. K. Prusty (2018). 318 311 gq S faceh
|fsrdl | P gomell el (aged 3w —
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2017). ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut Publication, p. 28.

P. Kashyap, M. P. Singh, A. S. Panwar, S. Malik and
A. K. Prusty (2018). af¥eH] IR U9 # IEIaR0
BT T | P JoTTel TTed (Tge 3id —2017),
ICAR-Indian Institute of Farming Systems

Research, Modipuram, Meerut Publication, p.
102.

P Punia and A. K. Prusty (2018). A8l Ul U
AT | PV YOI 3felieh (Agef 3 —2017).
ICAR-Indian Institute of Farming Systems

Research, Modipuram, Meerut Publication, p.
118.

P Kashyap, N Ravisankar, AS Panwar, AK Prusty, S
Kumar, Vijay and MP Singh. (2018). STTdT=1
TR YahIdhd P YOTTel: HiY R deT B
agrd faded (Hindi). TR, 4R g gd
S SITHUT HeITH, BT | pp. 7-13.

S Kumar, P Kashyap, AK Prusty, A Khippal, Vijay
and AS Panwar. (2018). \iRRard Srer fageiyo
AT gRT Bl SUTGhdl bl 3Thel

B, THIRBT: YD dSili~Ih BRI Ud
dIST faa™T (15 STadaR 2018) AL TSI 4.,
PRATA, U 0¥0 17—22.

U R, Gl HAR 79 eIy iR Ifadm @,
AR B SId W, 3ATelid ToTTell 3MTelld,
GOW0 52—55, WIREIRI Y YUIAT ST AL,
HIKIYRA, A% |

el BAR, Y9 B9 AR T, I, Feoll ITa
d RN oY fHAE M, %l el Ui,
S (2018) Yo¥0 09—12.

A, Afeld $WI, HAR, <=, HIAT, e M,
AR, AMT Ud HAR (| (2018) 3wl
Bl B I~Id Wl Td Heed | Tl | RiawR,
(2018) U HEAT: 2730 |

0T AT U Golld BAR (2017) BT — aTfresl I
UTpicieh AT Bl fChr fddhr | HiY yomett
ATAD | A1.$.37.9.—RATT P goreft

SRS AT HIGIYRHA, ¥RS— 250 110 (3,
qr) | USkt: 8—13 |

(Hindi). ¥TRe1, YR g Ud Sl AJHeT
I, hATe | pp. 17-22.

S. Kumar, Poonam Kashyap, Peyush Punia and A. K.
Prusty (2018). YRR $fY 7 AiRkegan! o1 #e |

BT JoTTeAT e (g 3 — 2017). ICAR-

Indian Institute of Farming Systems Research,
Modipuram, Meerut Publication, p. 96.

g HAR, T9 B39 Uy giET iR emeiy
FAR Y=, IRA By H AiR&a@! &1 78,
3Tl FoTTell AT, GO0 96—101, WA
HY YAl ST AR, AIEgRA, 1S |

Tl fAvyor AitedIqR gRT SATGHAT Bl

ford pwr HIAT, SAeHU I AIMT, Sd HAR Td
3T FHAR (2017) | JATRIT BTl DI IMh
WAl | PV YOIl ATATD | 1. 3 IR
PR YMTCl! ST A HIGIYRH, ¥Ro—
250 110 (1) | UST: 152—160 |

D Mishra, P P Mishra and Brahmdutt (2018) Maidani
Kshetron me sambhav hai seb ke baagwani,
Phal Phool (Sep-Oct, 2018, Volume -39, Issue -
4) pp 16-19 (published by DKMA, ICAR, New

Delhi.

<dvs AR, g Rig, va.q. Rig gd Faa Rig
(2018): B of T BT I fhAl A S1fS®
UgTaR | SARDT: HYDH—dsi-h BRI T
5T faad (15 JTFCER 2018) WRAR 5. Ud Sl
ST, AT DRATS | d1.41.48—51 |
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g R¥8, tdws $AR T a4l 68 (2018). )
T dRISHIR garsll & ol U e
IEH | WIRBT: HYB—ALTh BRIl Td
dIoT fda™T | 15 3raceR, 2018 | WRAR g Ud
Sil TR, A BRATe | W.41.60—65 |

Sl 98 BAR, . olferd HAR HIH1 Ud Xed e
fam): Sifdes 71 IeuTe &1 Thdl | g
3| P YUl ATcAD: HATHIII—HARATI
DI YOITCAT JFHYT HRAH, AIGIYRH, ¥RS (3.
) =qef 3iH—2017 | §H.A127 |

ST, Afld T AT, ST, Fe0T IM AT, ST qd=
FAR U AT HAR: i waei o Ienfie
WA | B JomTell 3MTeld:  HIHITFI—ARA

BT YOITCAT SITHALTT HLIH, HIGIYRH, WS (3.
9.) aged 3fH—2017 | TH.152 |

<1, guTd R, 1. v Rig 1d 1 qd= AR |
2017 | A~ Teb=Teb] GIRT bl Ul | Py
Ul 3MTelldh: HIHIU—TRATI PHY Yored!
AT HLRIH, HAIGIYRH, WS (I0.) aged
P—2017 [YHH171 |

I€ UHTeT ARt (2018) | Rerder & fafw=
SYANT |"Teh 93T & e 3fdh 7 UST 21—24 |

g UhTeT AN Ud SR Ucd (2018) | HATEH
W Sy dHAdr M & A e
g3 @ H3 3id H UST 3-8 |

V P Chaudhary & Anurag Patel. (2018). Laser land

levelling technology for enhancing the productivity.
Indian Farming 68 (05): 20-23.

U fE, U9 gy, 98 Ul @R, Al BAR

Tee, YoTel Yave &g UTgy ollg &I UM,
BT YUITell 3fTelld, YoHO 167—170, VR

DY YUl AT A, AIEIYRH, G |
QAT W HIHT, Sdvs HAR, EHURM HIHT, A
FAR 3R AT FAR (2018). TR HEAT DI

S0 WAl Ud 78 | Wl R 27-30

gl HAR, Y9 HeY, Uy g &R ameiy
HIR Y=, IRA HY H AiR&a@! &1 78,
3MTellds YUTTell 3TTelld, WRA™ Py Yolreft
ST AR, AICIYRHA, FRS | YoHO 96—101,

STl I AidedaR gRT STEHdT BT
3fieher, ARG b dellf-d HrIAT Ua
dI5T faaa (15 3fajaR 2018) II.Ta.SI.31 4.,
BRAT, U 00 17—22.

U R, grilel BAR Y9 Hegy AR Sfaar ey,
TIATER DI I~Id Wll, 3MTellh YOTlell 3TTatieh,
A3 | YO0 5255,

fad HAR, G HAR 3R Ifaar =N, IR
A1 & forq 70T Treifiran:: yAdre, selid
YUl AT, HRA By Yomel] STgHem
HT, HIEIYRHA, TS | JOHO 136—140,

AT Afere, iem wean, MAwT Ml ok gHa
HIR, IRA N # Y AiR&@T &1 A5
3R TRI, B e My—uf3epl, Ryqwr—
faw=r, (2018)-2(2): gowo 6—10

Gl BAR, TH H2AT SR Teb, Yo, Heoll ScUTas
H e @Y fHEM M, B Ha U@,
HS—S[T (2018) YoHO 09—12.

arele g UdR, I AR IR UA. fAeiaR
(2018) &I A=Al Bl BT 3T YL |
GTe YiHdT AR 1421

L. R. Meena, Devendra Kumar, Lalit Krishan Meena
and S.P. Singh (2018). Integrated farming system
model for doubling farmers’ income in western
Utter Pradesh. Indian farming. 68(03): 17-19.

T5 T, 3fTolTe 8 YR vd 3R, &1 fdand (2017).
SRS 31T Ud IYoT GRET B a9 R FARReHA
SATGH.  RTSTHTYT 37Tl aTfNahids, HIHaTY,
2017 (JHTF 2018) 21. UST: 31—33
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THRT Ta O] (Db HAR THI, AT FAR,
SRR ARRY U9 31T Rig ¥aR (2017) Sifdsw
it & girarel Regidl o1 aRer | Y gored!
SITATP. 141—151.

P Kashyap, A. S. Panwar, M. P. Singh, A. K. Prusty,
Sunil Kumar and Suresh Malik (2019). Farming
Systems Model for Livelihood (Success Story).
Indian Farming, Vol 64 (1), pp. 20.

ERUYAIR FH0T PR BHSA Dl IUTGH G314, ST,
hel I Sle, L. JAroie (e TR, 1. IR,
s, S1. diger gf=an, <1 gLl gred, 1 Y
M AR Ud Sl gAd ®AR (H gored!
3MTEAId — 2017, U AT 40—51)

TSl DT GRIET 9USRUI, Sl el da Sfle, .
arretTe 48 Yo, 1. wa.dl. Rig 1. diger gi==r,
S1. Gl HAR Tael. YLl grael (BN goredt
3B — 2017, U AT 60—68)

fa | |ded wiaag, M- Qy pn TV (@[
YUl 37Tellh — 2017, TS AT 181—182)

Book

Samanvit Krishi Pranali Prabandan. (2019). L.R.
Meena and L.K. Meena, Scientific publisher
Jodhpur (India),ISBN:978-93-88043-75-5[H/
BJ, pp: 1-275.

Rahmann G, Andres C, Yadav A K, Ardakani R,
Babalad H B, Devakumar N, Goel S L, Olowe
V, Ravisankar N, Saini J P, Soto G, Willer H.
2017. Innovative research for Organic 3.0 -
Volume 2: Proceedings of the Scientific Track at
the Organic World Congress (2017) November
9-11 in Delhi, India, Braunschweig: Johann
Heinrich von Thunen-Institut, 323p, Thunen Rep
54, Vol 2 DOI: 10.3220/REP151010908963000

Book Chapter

A. S.Panwar, N. Ravisankar, M. Shamim and A.K.
Prusty.(2018).Integrated Farming Systems: A
Viable Option for Doubling Farm Income of Small
and Marginal Farmers, Bulletin of the Indian
Society of Soil Science, No. 32. pp 68-88.

A. S.Panwar, Poonam Kashyap, N. Ravisankar, A.K.
Prusty and M. Shamim .(2019). Horticulture
based integrated farming systems: A viable option
for doubling farm income In Shaping the Future
of Horticulture (Eds: K.L. Chadha, S.K. Singh,
Jai Prakash and V.B. Patel), Kruger Brentt

Publishers. pp 495-509.

N. Ravisankar, (2018). Resource Conservation
through enhancing input use efficiency In.: System
based conservation agriculture (Eds: Vinod Kumar
Singh and B. Gangwar), Westville publishing
house, New Delhi, pp. 199-210

Ajwain (Trachspermumammi):L.R. Meena, A. Nath
and Anjali Kumari (2019) In: Medicinal plants in
India: Importance and cultivation, publishing house

Delhi-110095(India) Vollum-I.( Ghose and Nath)

Shatavari (Asparagus racemosusWilld.), L.R. Meena,
Anjali Kumari and A. Nath. In: Medicinal plants
in India: Importance and cultivation, publishing
house Delhi-110095 (India). Vollum-II.(Ghose and
Nath)

A.Nath and A.S. Panwar (2018). Postharvest Biology
and Technology of Pear. In: Mir S., Shah M.,
Mir M. (eds) Postharvest Biology and Technology
of Temperate Fruits. Springer, Cham, ISBN 978-
3-319-76842-7, https://doi. org/10.1007/978-3-

319-76843-4-10, pp 245-271

A. Nath. (2018). Processing and value addition for
developing women entrepreneurs. In:
Compendium of ICAR Short Course on
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Empowerment of Small and Marginal Women C Bhanu, Jairam Choudhary and P.C.Ghasal (2018).

Farmers through Agri-entrepreneurship organised
during 06-15 July, 2018 at ICAR- IIFSR,
Modipuram, Meerut - 250 110, India, pp 13-

25.

A. Nath. (2018). Minimal processing of fruits and
vegetables. In: Compendium of ICAR Short
Course on Empowerment of Small and Marginal
Women Farmers through Agri-entrepreneurship

Mass production mycoparasitic fungi
Trichoderma. In: Protocol for Solid and Liquid
Input Preparations for Nutrient and Pest
Management in Organic Farming (Eds. Chandra
Bhanu, P.C. Ghasal, JairamChoudhary, N.
Ravisankar and A.S. Panwar). ICAR-Indian
Institute of Farming Systems Research,

Modipuram, Meerut-250 110. pp. 62.60-

organised during 06-15 July, 2018 at ICAR- C Bhanu, N. Ravisankar, P.C. Ghasal and Jairam

IIFSR, Modipuram, Meerut - 250 110, India,
pp 26-38.

S Kumar, A.S. Panwar, Sudhir Kumar, M. Shamim
and Dushyant Mishra (2018), Statistical data
analysis software prospects for enhancing the crop
production, “Eco-—friendly Agro bioTechniques
for Enhancing Crop Productivity” https://doi.org/
10.1007/978-981-10-6934-5_12, Springer

Choudhary (2018). Seed and planting materials
treatment. In: Protocol for Solid and Liquid Input
Preparations for Nutrient and Pest Management
in Organic Farming (Eds. Chandra Bhanu, P.C.
Ghasal, JairamChoudhary, N. Ravisankar and
A.S. Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 23.

Nature Singapore pte Itd. pp. 275-282, (2018). C Bhanu, N. Ravisankar, P.C. Ghasal and Jairam

N. K. Jat, R.S. Yadav, S. Kumar and M. Shamim.
Weed managements strategies under conservation
agriculture based rice-wheat system, System
Based Conservation Agriculture, Westville

publishing house, New Delhi, pp. 99-112 (2018).

A. S. Panwar, N. Ravisankar, Chandra Bhanu, P.C.
Ghasal and Jairam Choudhary (2018). Modern
Agronomic Tools for organic crop production.

Choudhary (2018). On-farm preparation for pest
and disease management in organic farming. In:
Protocol for Solid and Liquid Input Preparations
for Nutrient and Pest Management in Organic
Farming (Eds. Chandra Bhanu, P.C. Ghasal,
JairamChoudhary, N. Ravisankar and A.S.
Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 48-54.

In: Protocol for Solid and Liquid Input ¢ Bhanu, Rajendra Singh, Rishi Pal and C.S. Prasad

Preparations for Nutrient and Pest Management
in Organic Farming (Eds. Chandra Bhanu, P.C.
Ghasal, JairamChoudhary, N. Ravisankar and
A.S. Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 4-10.

A Sharma, Jairam Choudhary, Surender Singh, Balkar
Singh, R.C. Kuhad, Ajay Kumar and Lata Nain.
(2019). Cellulose as Potential Feedstock for

(2018). Mass production of insect biocontrol
agent Trichogramma spp. (Trichocards). In:
Protocol for Solid and Liquid Input Preparations
for Nutrient and Pest Management in Organic
Farming (Eds. Chandra Bhanu, P.C. Ghasal,
JairamChoudhary, N. Ravisankar and A.S.
Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 55-57.

Cellulase Enzyme Production: Versatility and C Bhanu, Rajendra Singh, Rishi Pal and C.S. Prasad

Properties of Various Cellulosic Biomasses. From
Cellulose to Cellulase: Strategies to Improve

Biofuel Production.(accepted for publication).
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(2018). Mass production and use of
Entomopahtogenic fungi (Beauveria bassiana and
Metarhizium anisopliae).. In: Protocol for Solid
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and Liquid Input Preparations for Nutrient and
Pest Management in Organic Farming (Eds.
Chandra Bhanu, P.C. Ghasal, JairamChoudhary,
N. Ravisankar and A.S. Panwar). ICAR-Indian
Institute of Farming Systems Research,

Modipuram, Meerut-250 110. pp. 58-59.

C Bhanu, Rajendra Singh, Rishi Pal and C.S. Prasad
(2018). Use of Entomopathogenic viruses,
bacteria and nematodes for insect-pest
management. In: Protocol for Solid and Liquid
Input Preparations for Nutrient and Pest
Management in Organic Farming (Eds. Chandra
Bhanu, P.C. Ghasal, JairamChoudhary, N.
Ravisankar and A.S. Panwar). ICAR-Indian
Institute of Farming Systems Research,

Modipuram, Meerut-250 110. pp. 63-64.

J Choudhary, Chandra Bhanu and P.C.Ghasal (2018).
Mass multiplication of mycorrhizal bio-fertilizer.
In: Protocol for Solid and Liquid Input
Preparations for Nutrient and Pest Management
in Organic Farming (Eds. Chandra Bhanu, P.C.
Ghasal, JairamChoudhary, N. Ravisankar and
A.S. Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 46-47.

J Choudhary, Chandra Bhanu, and P.C. Ghasal (2018).
Production technology for Azolla. In: Protocol
for Solid and Liquid Input Preparations for
Nutrient and Pest Management in Organic
Farming (Eds. Chandra Bhanu, P.C. Ghasal,
JairamChoudhary, N. Ravisankar and A.S.
Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 35-38.

J Choudhary, D. Dutta, A.L. Meena, Chandra Bhanu
and P.C. Ghasal (2018). Compost and enriched
compost. In: Protocol for Solid and Liquid Input
Preparations for Nutrient and Pest Management
in Organic Farming (Eds. Chandra Bhanu, P.C.
Ghasal, JairamChoudhary, N. Ravisankar and
A.S. Panwar). ICAR-Indian Institute of Farming

Systems Research, Modipuram, Meerut-250
110. pp. 11-17.

J Choudhary, D. Dutta, A.L. Meena, P.C. Ghasal and

Chandra Bhanu (2018). Vermicompost and
Vermiwash. In: Protocol for Solid and Liquid Input
Preparations for Nutrient and Pest Management
in Organic Farming (Eds. Chandra Bhanu, P.C.
Ghasal, JairamChoudhary, N. Ravisankar and
A.S. Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 18-19.

M Choudhary, Prakash Chand Ghasal, R. P. Yadav,

V. S. Meena, T. Mondal, J.K. Bisht; (2018).
Towards the Plant Beneficiary Rhizobacteria
(PBRs) and Soil Sustainability. Agriculturally
important microbes for sustainable agriculture
(Eds. V.S. Meena et al.). Springer Science +

Business Media Singapore. Pp:1-46

P. C. Ghasal, Chandra Bhanu and Jairam Choudhary

(2018). Jeevamrit and other liquid manure. In:
Protocol for Solid and Liquid Input Preparations
for Nutrient and Pest Management in Organic
Farming (Eds. Chandra Bhanu, P.C. Ghasal,
JairamChoudhary, N. Ravisankar and A.S.
Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 26-29.

P. C. Ghasal, Chandra Bhanu and Jairam Choudhary

(2018). Panchagavya preparation and usage.In:
Protocol for Solid and Liquid Input Preparations
for Nutrient and Pest Management in Organic
Farming (Eds. Chandra Bhanu, P.C. Ghasal,
JairamChoudhary, N. Ravisankar and A.S.
Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 30-32.

P. C. Ghasal, Chandra Bhanu, N. Ravisankar and

Jairam Choudhary (2018). Beejamrit: organic
preparation for seed treatment. In: Protocol for
Solid and Liquid Input Preparations for Nutrient
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and Pest Management in Organic Farming (Eds.
Chandra Bhanu, P.C. Ghasal, JairamChoudhary,
N. Ravisankar and A.S. Panwar). ICAR-Indian
Institute of Farming Systems Research,

Modipuram, Meerut-250 110. pp. 24-25.

P. C. Ghasal, N. Ravisankar, Chandra Bhanu and

Jairam Choudhary (2018). Green manure to
sustain soil health. In: Protocol for Solid and
Liquid Input Preparations for Nutrient and Pest
Management in Organic Farming (Eds. Chandra
Bhanu, P.C. Ghasal, JairamChoudhary, N.
Ravisankar and A.S. Panwar). ICAR-Indian
Institute of Farming Systems Research,

Modipuram, Meerut-250 110. pp. 20-22.

P. C. Ghasal, R.P. Mishra, D. Dutta, Jairam Choudhary,

Chandra Bhanu and N. Ravisankar (2018).
Waste Decomposer and its usage. In: Protocol
for Solid and Liquid Input Preparations for
Nutrient and Pest Management in Organic
Farming (Eds. Chandra Bhanu, P.C. Ghasal,
JairamChoudhary, N. Ravisankar and A.S.
Panwar). ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut-250

110. pp. 33-34.

A. S.Panwar, Poonam Kashyap, N. Ravisankar, A.K.

Prusty and M. Shamim (2019). Horticulture based
integrated farming systems: A viable option for
doubling farm income In Shaping the Future of
Horticulture (Eds: K.L. Chadha, S.K. Singh, Jai
Prakash and V.B. Patel), Kruger Brentt

Publishers. pp 495-509.

N Verma (2018) Off Farm entrepreneurship activities

for landless, small and marginal women farmers
in Compendium of Empowerment of Small and
Marginal Women Farmers through Agri-
entrepreneurship Edited by Nisha Verma, V P
Chaudhary, Amit Nath, M Shamim, Dushyant

Mishra pp 50-59.

N Verma and V P Chaudhary (2018) Importance of

gender friendly tools and equipments for reducing
drudgery in Training Mannual on “Package and

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH
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Practices for Small Farm Mechanization” Model
Training Course Edited by V P Chaudhary, M
Shamim, Nisha Verma, Amit Nath and Dushyant

Mishra pp 95-109.

N Verma, Amit Nath, M.P. Singh, Suresh Malik, A.S.

Panwar, Poonam Kashyap, A.K. Prusty and M.
Shamim (2019) Execution of value addition
module through SHG formulation: A diverse
income generation avenue for rural women In the
abstract book National conference

on”Women Empowerment Through Agro-
Entrepreneurship for Livelihood Security” held at

SKUAT, Jammu pp 147-148.

N Verma, Singh MP, Amit Nath, Poonam Kashyap,

Singh SP and Panwar AS (2018) Characterization
of gender sensitive farming systems in low, mid
and high hills of Uttarakhand. In National
Symposium on Integrated Farming Systems for
3Es (Ecological Sustainability, Enhanced
Productivity and Economic Prosperity) held at

UAS, GKVK, Bengaluru pp 242.

N Verma, Amit Kumar, Alka Verma, Suresh Malik, N

Ravishankar and A S Panwar (2019) Diet
diversity, adequacy and chronic energy deficiency
status of buxa tribes of Nainital, Uttarakhand. In
National conference on Identification,
convergence, implementation and extension of
Science-Tech-Research for sustainable
Development (ICIESSD-2019), held at

SVPUAT, Meerut pp 118-119.

V P Chaudhary and Nisha Verma (2018) Comparative

Study of Brush Cutter and Improve Sickle for
harvesting of both wheat and paddy crop for small
landholders In National Extension Education
Congress on Climate Smart Agricultural
Technologies: Innovations and Interventions, held
at ICAR-National Research Centre for Orchids,

Pakyong, Sikkim pp 57.

P Kashyap, MP Singh, A S Panwar, A K Prusty, Suresh

Malik, PC Jat, M Shamim, Sunil Kumar and
Nisha Verma (2019) Development of Horticulture
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based Farming Systems for Livelihood Security
of small and Marginal farmers. In Souvenir cum
lead and oral paper abstracts of Indian Horiculture
Congress-(2019). Shaping Future of Indian
Horticulture, held at IGK'V, Raipur, Chattisgarh.

Pp 105

D Dutta, AL Meena, N Ravisankar, VK Singh, R.P.

Mishra, ,P.C.Ghasal , Amit Kumar, M.P.Singh ,
P.C.Jat,Vaibhav Kumar, Ankur Kumar |,
R.B.Tewari and A.S. Panwar (2018) Assessment
of inorganic and organic source of nutrient on
carbon sequestration potential inrice-wheat system
of Indo-Gangetic Plain. 9 th National Extension
Education Congress-(2018) held on November
15-17, 2018 at CAEPHT, Ranipool, Sikkim

(CAU, Imphal, Manipur). .

P. C.Ghasal, N.Ravisankar, D.Dutta, A.Nath, S.Malik,

A.KPrusty, and A.S Panwar (2018) Performance
evaluation of different fodder crops under horti-
pasture system. Proceedings of the XXI Biennial
National Symposium on Doubling Farmers Income
through Agronomic Interventions under Changing
Scenario held at Rajasthan College of Agriculture,
MPUAT, Udaipur, Rajasthan from 24-26 Oct.,

2018.

Bulletins/ Compendium/ Manual

G Rahmann, C Andres, A K Yadav, R Ardakani, H B

Babalad, N Devakumar, S L Goel, V Olowe, N
Ravisankar, J P Saini , G Soto, H Willer. 2017.
Innovative research for Organic 3.0 - Volume 2:
Proceedings of the Scientific Track at the Organic
World Congress 2017 November 9-11 in Delhi,
India, Braunschweig: Johann Heinrich von
Thunen-Institut, 323p, Thunen Rep 54, Vol 2
DOI: 10.3220/REP151010908963000.

C Bhanu, P.C. Ghasal, Jairam Choudhary, N.

120

Ravisankar and A.S. Panwar (2018). Protocol
for Solid and Liquid Input Preparations for
Nutrient and Pest Management in Organic
Farming. ICAR-Indian Institute of Farming

Systems Research, Modipuram, Meerut-250
110. pp. 1-64. 3

N Verma, V P Chaudhary, Amit Nath, M Shamim,

Dushyant Mishra organized Published by A.S.
Panwar. Compendium of Empowerment of Small
and Marginal Women Farmers through Agri-
entrepreneurship during 06- 15-July, 2018 at
ICAR- Indian Institute of Farming Systems
Research, Modipuram, Meerut - 250 110, India.
4

V P Chaudhary, M Shamim, Nisha Verma, Amit Nath,

Dr Dushyant Mishra Published by Dr. AS Panwar.
Training Mannual on ‘Package and Practices for
Small farm Mechanization” Model Training
Course from 4th to 11th September, 2018 at
Indian Institute of Farming Systems Research,
Modipuram, Meerut - 250 110, India.

L. Barba-Escoto, A. K.Prusty, Lopez-Ridaura, S.,

N.Ravisankar, M.L.Jat, J. P Tetarwal, and A.
S.Panwar, (2019). Researchers’ Manual for
Quantitative Farming Systems Typologies
Applications using the R Statistical Tool,
ICARIndian Institute of Farming Systems
Research, Modipuram, Meerut and International
Maize and Wheat Improvement Centre
(CIMMYT), Mexico, pp. 1-69.

Pamphlets

S1. |l da Sire, 1. AUl (g, ST 79 6y, SI.

aele e UqR. UY) 3ATaTd Yeerd &I Hee,

IR B YoTell STHe, ARIgRA (SR
UaY). I8 HE—1

AT Ud FEE. ST %l dg Sile, Sl UH.Ul g,

S1. Y9 $HeU, 1. 37T [{E TaR. 9 AER

UET: AR B YOTell ATEET, ATGIRA
(TR U<w). T8 HI—1

1. |l da Sire, 1. AUl (g, ST, g7 $gY, SI.

aree R AR, &9 q¥ IR & UHE
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N. Ravisankar, Prem Singh, R.P. Mishra, A K. Prusty,
Mohammad Shamim, Raghuveer Singh, D.
Tripathi and Brij Mohan Garg. 2017. Annual
Report 2016-17, AICRP on Integrated Farming
Systems, ICAR-Indian Institute of Farming
Systems Research, Modipuram, Meerut p.1-258

N. Ravisankar, Vipin Kumar and M. Shamim.2017.
Annual Report 2016-17, Network Project on
Organic Farming, ICAR-Indian Institute of
Farming Systems Research, Modipuram, Meerut
p.1-248

Peyush Punia, A. K. Prusty, Poonam Kashyap and
Sunil Kumar (2018). Annual Report 2017-18,
ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut p.1-189

P. C.Jat, Poonam Kashyap, Sunil Kumar, Chandra
Bhanu, A. K. Prusty and R. B. Tiwary (2018).
BT YoTTell Ml (Igel i —2017). I[CAR-
Indian Institute of Farming Systems Research,
Modipuram, Meerut Publication, p. 1-186,
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Suresh Malik, Poonam Kashyap, Sunil Kumar and

Nisha Verma. (2018). Annual Report 2017-18,

Farmer FIRST Programme., ICAR-Indian

Institute of Farming Systems Research,
Modipuram, Meerut p.1-31.

IT based -database, software etc.

IFS — GHG emission Estimation Tool (B-version)
software (N. Subash, Debashis Dutta, N.
Ravisankar S. Sridevi, M. Shamin, A.S. Panwar
& S. Bhaskar), ICAR-Indian Institute of Farming
Systems Research, Modipuram

On-line data submission and analysis for AICRP on
Integrated Farming Systems On-Farm Farming
Systems research (Cini Varghese, Sukanta Dash,
Arpan Bhowmik, N. Ravisankar, Dr. A.S.
Panwar, A K. Prusty and M. Shamim), [CAR-
Indian Agricultural Statistics Research Institute,
New Delhi.

IFS Simulator (IFSS) ver.1.1 model: A computer based
crop model IFSS (Integrated Farming Systems
Simulators) was developed to simulate the growth,
development and yield of seven field by taking
into account the effects of weather, parameters
and management practices. (Sunil Kumar, M.
Shamim, Mamta Bansal and RP Aggarwal)
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SEMINARS/SYMPOSIA/WORKSHOP/CONFERENCE /

SUMMER SCHOOL/WINTER SCHOOL/ MEETINGS
ATTENDED

Title Period Venue Name of
Participants

All India seminar on hi-tech cultivation of vegetable & 10-11 March,2018 The Institutions Dr. V.P. Chaudhary
flowers of Engineers (India)

Derhadun.
National conference “Identification, convergence, 20-21* April, 2019 Sardar Vallabbhai Dr.L.R. Meena
implementation & extension of researchable issues for Patel University of
sustainable development (ICIESSD-(2019)) Agriculture and

Technology, Meerut

National conference on Identification, convergence, 20-21% April,2019 SVPUAT, Meerut. Dr Nisha Verma
implementation and extension of Science-Tech-Research
for sustainable Development (ICIESSD-(2019))

Creating awareness about cleanliness & sanitation, 27" April, 2018 & Wajeedpur, District, Dr. D. Kumar
ascertaining animal health related problem 11" June, 2018 Baghpat.
Swacchta Bharat Abhiyan, ascertaining animal health 27" April, 2018 & Lohoda, District Dr. D. Kumar
related problem 11" June, 2018 Baghpat

Identification of villages and meeting with pradhans and 27" April, 2018 & Jonmana (Baghpat) Dr. D. Kumar
farmers regarding initiation of MGMG activities, advisory to 11" June, 2018

the farmers to adopt intercropping, organic farming and

diversification of crops

Farmers’ constraints in agriculture, animal husbandry and 27" April, 2018 & Dhikana (Baghpat) Dr. D. Kumar
horticulture. Main constraints bull menace, payment of 11" June, 2018

sugarcane, brick kilns smoke, repeat breeding in cow and

buffaloes, cancer emergence in human population.

GIS approach in soil, water and plant health management 14-18™May, 2018. NIPHM, Hyderabad M. Shamim

National Seminar on “Innovative technologies and 9" June, 2018 MPUAT, Udaipur N. Ravisankar
management strategies for doubling farmers income”

and delivered lecture on “Enhancement of income

and employment through IFS” and also delivering lecture

in the CAFT on Organic Farming at MPUAT, Udaipur

Brain storming session on “Holistic strategy for assessment 26"June,2018 NASC,NewDelhi  N. Ravisankar
of Soil health”” at NASC, New Delhi”

Training on “GHG emission/carbon sequestration estimation 26-28" June, 2018 ICAR-IIFSR, Dr. L. K. Meena,
using B version of excel tool” Modipuram Dr. Amit Kumar
Training on “GHG emission/carbon sequestration estimation 26-28" June, 2018 ICAR-IIFSR, Kamlesh Kumar
using B version of excel tool” Modipuram

Training on “4R Nutrient stewardship: Concepts, principles 29" June, 2018 ICAR-IIFSR, Dr. L. K. Meena
and application” Modipuram Dr. Amit Kumar
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Title Period Venue Name of
Participants
Training on “4R Nutrient stewardship: Concepts, principles 29" June, 2018 ICAR-IIFSR, Kamlesh Kumar
and application” Modipuram
Training on “4R Nutrient stewardship: Concepts, principles 29" June, 2018 ICAR-IIFSR, Dr. L. K. Meena
and application” Modipuram Dr. Amit Kumar
Organized Course co-coordinator Short course on 6-15" July, 2018 ICAR-IIFSR, Dr VP Chaudhary
“Empowerment of Small and Marginal Women farmers Modipuram
through Agri Entrepreneurship”
ICAR sponsored short course 06-15" July, 2018 ICAR-IIFSR, Dr. Amit Nath
Modipuram,
Meerut-250110,
India
Conferences/ Meetings ICAR-IIFSR, Dr.L.R. Meena
1.4"TRC Meeting 4" August, 2018 Modipuram
2. QRT meeting
3. Workshop on crop plan 6" September, 2018
4. Capacity building and skill up gradation program on
Farm Management during 6-10 March, (2018).
lecture on parthinium control in crop field’s road sides 21* August, 2018 ICAR-IIFSR, Dr.L.R. Meena
and cities Modipuram
Package and practices for small farm mechanization 4-11" September, ICAR-IIFSR, Dr. Chethan Kumar G,
sponsored by Directorate of Extension, Ministry of 2018 Modipuram Dr. Amit Kumar
Agriculture and Farmers Welfare, New Delhi
Package and practices for small farm mechanization 4-11" September, ICAR-IIFSR, A.L. Meena
2018 Modipuram
Organized as Course DirectorA Model Training Course on  4-11" September, ICAR-IIFSR, Dr VP Chaudhary
“Package and practices for small farm mechanization” 2018 Modipuram
Model Training Course (MTC) 4-11" September, ICAR-IIFSR, Dr. Amit Nath
2018 Modipuram,
Meerut, U.P.
Package and practices for small farm mechanization 4-11" September, ICAR-IIFSR, Dr. Chethan Kumar G,
sponsored by Directorate of Extension, Ministry of 2018 Modipuram Dr. Amit Kumar
Agriculture and Farmers Welfare, New Delhi
Cropping System based soil Indicators 8" September,2018  NASC complex, Debashis Dutta
New Delhi
Farm management 14-20"September, ICAR-IIFSR, Mr. Kamlesh Kumar
2018 Modipuram
Fitting tribute on the first monthly death anniversary of 16" September,2018. ICARIIFSR Dr. Dushyant Mishra
Bharat Ratna Late Sri Atal Bihari Vajpayee ji Modipuram,
Meerut
BT T BT hH, %‘Cﬁ BLECIS]| 16" September, 2018  ICAR-IIFSR, Kamlesh Kumar
Modipuram
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Training cum exposure visit on Low chilling apple
cultivation for Karnataka farmers

All India Farmers fair and animal exhibition as krishidham

expo-(2018)

2nd International Conference Advances in Agricultural,
Biological and Applied Sciences for Sustainable Future
(ABAS-(2018)).

Computational modeling and analysis of varietal effects

on growth and yield of Pigeonpea using IFSS version Model.
2nd International conference on Advances in agricultural,

biological and applied sciences for sustainable future

Horticulture based farming systems for doubling farmer’s

income. 2"International conference on Advances in

agricultural, biological and applied sciences for sustainable

future

ICAR sponsored short course on “Phenomics, the next
generation phenotyping (NGP), the trait dissection and
crop improvement”

1" October,2018.

12-14" October, 2018

20-22" October, 2018

20-22 QOctober, 2018

20-22" QOctober, 2018

22-31"October, 2018

(Meerut)

ICAR-IIFSR,
Modipuram

SVPUAT, Meerut

Sardar Patel
Auditorium, Swami
Vivekanand Subharti
University, Meerut,
Uttar Pradesh

CCS University,
Meerut

Swami Vivekanand
Subharti University,
Meerut, UP

ICAR-IARI,
New Delhi

\X\\\\gy}/// Annual Report
&W/ 2018-19
Title Period Venue Name of
Participants
BT T HRIHH, 8] TEare] 16" September, 2018 ICAR-IIFSR, Dr. Prem Singh,
Modipuram Dr. Chethan Kumar
G, Dr Sunil Kumar,
Dr. L. K. Meena,
Dr. Amit Kumar
Attended a 4 days workshop on “Quantitative farming 17-21% September, ICAR-IIFSR, Dr. Poonam Kashyap
system typologies applications with the R statistical 2018 Modipuram, Dr. Sunil Kumar
computing. Meerut
Workshop on preparation of manual and strategy 18" September,2018  NASC complex, Debashis Dutta
Document on Crop plan New Delhi DrNisha Verma
Swachh Bharat Pakhwada 25™ September, 2018  Jamalpur, Daurala Dr.L.R. Meena
(Meerut)
Swachh Bharat Pakhwada 28" September, 2018  Shuk Tirth Dr.L.R. Meena
(Muzaffarnagar )
Swachh Bharat Pakhwada 01% October, 2018 Panwarsa, Daurala  Dr. L.R. Meena

Dr. Dushyant Mishra

Dr Sunil Kumar,

Dr. Chethan Kumar G,
Dr. L. K. Meena,

Dr. Amit Kumar

Dr.L.R. Meena
Dr P. Kashyap and
Dr Sunil Kumar

S Kumar,

M Shamim,

AS Panwar,

P. Kashyap and
AK.Prusty

Panwar AS,
Kashyap Poonam,
Ravisankar N,
Prusty AK,
KumarS,

Meena AL and
Choudhary J.

Dr. L. K. Meena
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Title Period Venue Name of
Participants

ICAR sponsored short course on “Phenomics, the next 22-31"October, 2018 ICAR-IARI, Dr.L. K. Meena

generation phenotyping (NGP), the trait dissection and New Delhi

crop improvement”

Kissan Diwas 23" December, 2018  Rashoolpur jatan, Dr. L.R. Meena
Muzaffarnagar

One day training cum exposure visit on Low chilling apple 23" October,2018 ICAR-IIFSR, Dr. Dushyant Mishra

cultivation on for farmers of Punjab. Modipuram

Ergonomical Design guidelines for Agricultural tools and 23-25"October, 2018 ICAR-CIAE, Bhopal Dr. NishaVerma
equipment

XXI Biennial National Symposium of Indian Society of 24-26" October,2018 MPUAT, Udaipur,  R.P. Mishra,
Agronomy Rajasthan Debashis Dutta,
P.C. Ghasal

XXI biennial National Symposium of Indian Society of 24-26" October,2018 MPUAT, Udaipur ~ N. Ravisankar
Agronomy on “Doubling farmers income through M. Shamim
Agronomic Interventions Under Changing Scenario”
Attended XXI Biennial National Symposium on 24-26" October, 2018 Rajasthan College ~ Dr. P.C.Jat
“Doubling Farmer’s Income through Agronomic of Agriculture,
Interventions under Changing Scenario”, MPUAT, Udaipur,

Rajasthan.
International Conference Global Research Initiatives for 28-30" October,2018 Durgapura, Jaipur,  Raghuveer Singh
Sustainable Agriculture & Allied Sciences (GRISAAS-(2018)) Rajasthan
Training workshop for vigilance officers of [CAR institutes 31 October to ICAR-NAARM, N. Ravisankar

01 November2018 Hyderabad

International Symposium and IPNI Cooperators’ meet on 2-3" November, 2018 Dr. Panjabrao Debashis Dutta
Advancement in Soil, Water and Plant Nutrition Research Deshmukh Krishi

Vidyapeeth , Akola,
Nagpur, Maharashtra

U i fRifdhear fdaw, Sifded @ Iare WATR 120 November, 2018 ICAR-IIFSR, Kamlesh Kumar

Modipuram
e Ui faifhear faqw, Sifdes @rer Sware JATR 12" November, 2018 ICAR-IIFSR, Dr. Prem Singh,
Modipuram Dr. Chethan Kumar G,,
Dr Sunil Kumar,
Dr. L. K. Meena,
Dr. Amit Kumar,
R.P. Mishra,
Debashis Dutta,
Chandra Bhanu,
A.L.Meena,
P.C. Ghasal,
A K. Pursty
9th National Extension Education Congress-(2018), organized 15-17" November, CAPHET, Ranipool, Dr. V.P. Chaudhary
by Society of Extension Education, Agra on “Climate Smart 2018 SikkimCAU, Imphal,
Agricultural Technologies: Innovations and Interventions Manipur.
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9" NEEC,(2018) on Climate Smart Agricultual Technologies:  15-17"November, CAEPHT, CAU, Dr.PC.Jat
Innovations and Interventions 2018 Ranipool, Sikkim
9" National Extension Education Congress-(2018) 15-17" November, CAEPHT, Ranipool, Debashis Dutta
2018 Sikkim (CAU,
Imphal, Manipur
ISWS Golden Jubilee International Conference on “Weeds 21-24" November, ICAR-DWR, Raghuveer Singh
and Society: Challenges and Opportunities 2018 ICAR- Jabalpur
Attended 4 days training programme on ‘Impact Assessment 4-7"December,2018. ICAR-NAARM, Dr VP Chaudhary
of Agricultural Research and Technologies’ Hyderabad
Fertilizer Association of India (FAI) Annual Seminar (2018) 5" December,2018 Pullmann hotel, N. Ravisankar
New Delhi
Advances in experimental Designs and Analysis 06-26™ December, ICAR-IASRI, Dr Sunil Kumar
2018 New Delhi
National symposium on “Forage and livestock based 13-14™ December , UAS, Dharwad, Dr. L.R. Meena
technological innovations for doubling farmers’ income” 2018 Karnataka
Swachh Bharat Pakhwada 19" December,2018  Manphoda, Jansath Dr. L.R. Meena
(Muzaffarnagar)
Swachh Bharat Pakhwada 20" December, 2018 Pamnavali Dr.L.R. Meena
(Muzaffarnagar)
V(XXXIII) Biennial workshop of AICRP on integrated 20-23" December, University of Dr.L.R. Meena
Farming systems. 2018 Agricultural Sciences
Bengaluru( Karnataka)
V (XXXIII of project) Biennial Workshop of AICRP on 20-23" December, UAS, Bengaluru R.P. Mishra
Integrated Farming Systems 2018 Debashis Dutta
Chandra Bhanu
P.C. Ghasal
Biennial Workshop on AICRP on Integrated Farming 20-23" December, UAS,GKVK, Dr.Nisha Verma
Systems 2018 Bengaluru
V Biennial Workshop of AICRP on IFS 20-22" December, GKVK, UAS, Dr. Amit Nath
2018 Bengaluru
Swachh Bharat Pakhwada 21stDecember,2018 Bhangela, Khatauli  Dr. L.R. Meena
(Muzaffarnagar)
Swachh Bharat Pakhwada 23" December, 2018  Rasulpur Jatan Dr. L.R. Meena
National Symposium on IFS for 3Es during 20-24 December ~ 23-24" December, University of N. Ravisankar
(2018) 2018 Agricultural A.K. Prusty
Sciences, M. Shamim
Bengaluru
National Symposium on IFS for 3Es during 20-24 December ~ 23-24December, University of Poonam Kashyap
(2018) 2018 Agricultural
Sciences,
Bengaluru
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National Symposium on Integrated Farming Systems for 23-24" December, UAS,GKVK, Dr. Nisha Verma
3Es (Ecological Sustainability, Enhanced Productivity and 2018 Bengaluru
Economic Prosperity).
National Symposium on Integrated Farming Systems for 23-24"December, University of Dr. L.R. Meena
3Es (Ecological Sustainability, Enhanced Productivity and 2018 Agricultural
Economic Prosperity) Sciences, GKVK,

Bengaluru

(Karnataka)
Swachh Bharat Pakhwada 24" December, 2018  Siwaya Dr. L.R. Meena
Swachh Bharat Pakhwada 25" December,2018  Sardhana block Dr. L.R. Meena

of Meerut district
National Symposium on Integrated Farming Systems for 3Es = 23-24" December, UAS, Bengaluru R.P. Mishra
(Ecological Sustainability, Enhanced Productivity and 2018 Debashis Dutta
Economic Prosperity) Chandra Bhanu

P.C. Ghasal

National Symposium on Integrated Farming Systems for 3Es  23-24" December, UAS, Bengaluru Dr. Amit Nath
(Ecological Sustainability, Enhanced Productivity and 2018 GKVK, UAS,
Economic Prosperity) Bengaluru
National Symposium on Integrated Farming Systems for 23-24" December, UAS,GKVK, Dr. NishaVerma
3Es (Ecological Sustainability, Enhanced Productivity and 2018 Bengaluru
Economic Prosperity).
Swachh Bharat Pakhwada 27" December, 2018  Primary andmiddle  Dr.L.R. Meena

schools of Daurala
Swachh Bharat Pakhwada 30" December, 2018  Vill-Tisang Dr.L.R. Meena
Experimental Designs and Statistical data analysis 03-16" January,2019 ICAR-IASRI, Dr. NishaVerma

New Delhi
One day training cum exposure visit on Low chilling apple 7" January,2019 ICAR-IIFSR, Dr. Dushyant Mishra
cultivation on for farmers of Chhatisgarh. Modipuram
Brainstorming Workshop on “Elevated temperature and 2M February, 2019 College of Dr. Chethan Kumar G,
its impact on fragrance of basmati rice and strategies for Biotechnology, Dr. L. K. Meena
mitigation” SVPUAT, Meerut
Brainstorming Workshop on Elevated temperature and 02 February, (2019) SVBPUAT,Meerut  Debashis Dutta
its impact on fragrance of Basmati rice and Strategies P.C. Ghasal
for Mitigation
Brainstorming Workshop on “Elevated temperature and 2M February, 2019 College of Dr. Chethan Kumar G,
its impact on fragrance of basmati rice and strategies for Biotechnology, Dr. L. K. Meena
mitigation” SVPUAT, Meerut
Brain storming session on Elevated temperature and 02 February,2019 ~ SVP University M Shamim
its impact on fragrance of basmati rice and strategies & Technology,
of mitigation Meerut
Brainstorming Workshop on Elevated temperature and 02" February,2019  SVBPUAT,Meerut  Debashis Dutta

its impact on fragrance of Basmati rice and Strategies for
Mitigation
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Dist: Muzaffarnagar

Workshop on Technical Collaboration on Agribusiness
between India and Argentina

XIV Agricultural Science Congress Innovations for
Agricultural Transformation

One day Tribal Farmers Fair and Agri-Tech-Exhibition

Training cum exposure visit on low chilling apple
cultivation in plain zones

Pilot survey of the villages, Farming system
characterization, selection of beneficiaries

Attended the Interactive meeting-cum-workshop of
Scientist in I'T/ Computer Application with Secretary,
DARE & DG ICAR

2™ International Training Workshop on Precision Nitrogen
Nutrition in wheat

National conference on Identification, convergence,
implementation and extension of Science-Tech-Research
for sustainable Development (ICIESSD-(2019))

National conference “Identification, convergence,
implementation & extension of researchable issues for
sustainable development (ICIESSD-(2019))

15" February,2019

20th-23" February,
2019

21* February, 2019
239 February, 2019

26" February, 2019

6™ March 2019

07-12"March, 2019

20-21% April, 2019

20-21% April, 2019

NASC, New Delhi

NASC Complex,
New Delhi

Gandikhata,
Haridwar

ICAR-IIFSR,
Modipuram

Paldi, Ram Nagar
and Balwa

NASC Complex,
New Delhi

BISA-CIMMYT,
Ludhiana

SVPUAT, Meerut.

Sardar Vallabbhai
Patel University of
Agriculture and
Technology, Meerut
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Title Period Venue Name of

Participants

Training on “Apple cultivation in plain zones of north India” 04" February,2019  ICAR-IIFSR, Dr. Dushyant Mishra
Modipuram

Training cum workshop on NHB-ICAR, Horticulture 05-06™ February, 2019 NASC Complex, Dr. Sunil Kumar
New Delhi, India

NHB-ICAR Horti. Institutions, SAU/SHU/CAU and 5-6" February,2019  NASE Complex, Dr.L.R. Meena

Horticulture Training Institute conference New Delhi

National Conference on Women Empowerment Through 7-8" February,2019  SKUAST, Jammu Dr. Nisha Verma

Agro-Entrepreneurship for Livelihood Security.

Workshop on Technical Collaboration on Agribusiness 15" February,2019 NASC,NewDelhi  N.Ravisankar

between India and Argentina

One day training programme for women farmers under Self ~ 15" February,2019 ~ IIFSR-Modipuram,  Dr. Amit Nath

Help group (Devanjali Mahila Samuh), village: Satheri, Meerut, U.P.

N. Ravisankar

Dr. V.P. Chaudhary

Dr. Amit Nath

Dr. Dushyant Mishra

Dr. D. Kumar

Vipin Kumar
Choudhary

P.C. Ghasal

Dr.Nisha Verma

Dr.L.R. Meena
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TRAININGS/ WORKSHOPS ORGANISED AND ATTENDED

Trainings /Worshop Organised

NBSSLU&P, Nagpur for finalization of Model Crop Plans for
Goa State

Review meeting of agricultural schemes and programmes
implemented in Uttar Pradesh chaired by Smt. Krishna Raj,
Minister of State for Agriculture and Farmers Welfare (MoSA),
Gol, New Delhi

Review meeting of agricultural schemes and programmes
implemented in Uttar Pradesh chaired by Smt. Krishna Raj,
Minister of State for Agriculture and Farmers Welfare (MoSA),
Gol, New Delhi

ICAR committee on Develop syllabus/course curriculam for
PG degree in Organic farming at NASC, New Delhi (Letter F.No.
Edn.5/36/2017-EQR dated 10 April (2018))

Mid-term review meeting of XXIII regional committee No. III

Meeting of DDG (NRM), ADG (AAFCC) and Director, [CAR-
IIFSR with QRT Chairman for finalizing the Members of the
committee

SMD level 6 monthly Review meeting of Foreign aided Projects

ICAR constituted committee to study the problem encountered
by farmers of Sikkim and suggest suitable strategies for
Sustainable Agriculture (Ref: F.No. NRM/7-3/2016-AFC dated
12/07/(2018))

National Consultation on Leveraging Agriculture for Nutrition.

Refinement of OFR 2 and 3 datasheet of AICRP on IFS

Foundation day and award ceremony of ICAR.

Cadre strength review planning meeting

Cadre strength review meeting chaired by Dr Trilochan
Mohapatra, Secretary (DARE) & DG (ICAR)

Agriculture, Panjim,
Goa

ICAR-IISR, Lucknow

ICAR-IISR, Lucknow

NASC, New Delhi

ICAR-RC-NEH,
Umiam

NRM division, ICAR,
New Delhi

KABII, PUSA,
New Delhi

ICAR-RC-NEH,
Regional Centre,
Gangtok

MS Swaminathan
Research, Chennai

ICAR-IIFSR,
Modipuram

NASC, New Delhi

NRM division, ICAR,
New Delhi

NASC, New Delhi

17" April, 2018

17" April, 2018

20" April, 2018

11 May,2018

14" May, 2018

04 July (2018)

23-25% July, 2018

29" July, 2018

10-17"August,
2018

16"July,2018
17%July,2018

18"July,2018

Title Venue Date Participants
Meeting with ADG (AAFCC) and Secretary (DARE) & DG Office of Secretary 4% April 2018 N. Ravisankar
(ICAR) regarding closing of Agra Centre (DARE) & DG ICAR M. Shamim
Meeting with Department of Agriculture, Panjim, Goa and Department of 17-18" April, 2018 M. Shamim

N. Ravisankar

N Ravisankar
A .K.Prusty

N. Ravisankar

N. Ravisankar

N. Ravisankar

A K.Prusty

N Ravisankar
A K.Prusty

A K.Prusty

N. Ravisankar
A K. Prusty
M. Shamim

N. Ravisankar

N. Ravisankar

N. Ravisankar
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In-Session meeting of Parliament Consultative committee of Parliament house 02"August, 2018  N. Ravisankar

Ministry of Agriculture and Farmers Welfare on Integrated
Farming Systems for livelihood security and enhanced income

Preliminary planning meeting of QRT (2012-17)

Meeting convened by DDG (NRM) to discuss about Revised
Cost Estimate (RCE) of Sub Scheme 4 on Sustainable Cropping
and Farming Systems Research

Second meeting of QRT of ICAR-IIFSR including AICRP on
IFS and NPOF

Meeting to discuss the proposals of RE (2018)-19 and BE
(2019)-2020

Third meeting of QRT of ICAR-IIFSR including AICRP on IFS
and NPOF at Sher-E-Kashmir University of Agricultural Sciences
& Technology (SKUAST), Chatha, Jammu, Jammu & Kashmir

13th Annual Group Meeting of All India Network Programme
on Organic Farming

Meeting on Zero budget natural farming chaired by Mr Sanjay
Agarwal, Secretary, DAC&FW along with Dr S. Bhaskar, ADG
(AAFCC). The meeting was attended by Additional Secretary,
Joint Secretary (INM) and also selected Scientists of AI-NPOF
centres.

Fourth meeting of QRT of ICAR-IIFSR (including AICRP on IFS
and NPOF)

V Biennial Workshop (XXXIII of project) of AICRP on
Integrated Farming Systems

SMD level 6 monthly Review meeting of Foreign aided Projects

V meeting of QRT of ICAR-IIFSR including AICRP on IFS and
AI-NPOF

Seventh meeting of QRT of ICAR-IIFSR (including AICRP on
IFS and AI-NPOF)

Write lab meeting of AICRP on IFS to prepare the publications
related to FarmDesign and Farming Systems Typology from
AICRP on IFS along with selected centres and experts from
CIMMYT, India and also Wageningen University of Research,
The Netherlands.

Meeting convened by Hon’ble Union Minister of Agriculture and
Farmers Welfare with Agricultural Experts for discussion on policies

annexe, New Delhi

NRM division,
ICAR, New Delhi

NRM division,
ICAR, New Delhi

Rajasthan Agricultural
Research Institute,
Durgapura, Jaipur
(Rajasthan)

NRM division,
ICAR, New Delhi

SKUAST, Jammu

TNAU, Coimbatore

Krishi Bhawan,
New Delhi

ICAR-RC-NEH,
Umiam
University of

Agricultural Sciences,
Bengaluru

NASC Complex,
New Delhi

Hotel Horizon,
Thiruvananthapuram

ICAR-CIARI,
Port Blair

PAU, Ludhiana

NASC, New Delhi

06"August,2018

27" August,2018

10-11™ October,

2018

20" November,
2018

22-23" November,

2018

27-29" November,

2018

11" December,
2018

12-13" December,

2018

20-23" December,

2018

24"January, 2019

10-12" January,

2019

04-06 February

(2019)
26" February -

01 March, 2019

6" March,2019

N. Ravisankar
A K.Prusty
M. Shamim

N. Ravisankar

N. Ravisankar
A K.Prusty

N. Ravisankar

N. Ravisankar
A K. Prusty

N. Ravisankar
A K.Prusty
M.Shamim

N. Ravisankar

N. Ravisankar
A K.Prusty

N. Ravisankar
A K. Prusty
M. Shamim

N. Ravisankar
A K.Prusty

N. Ravisankar
A K.Prusty

N. Ravisankar
A K.Prusty

N. Ravisankar
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Title Venue Date Participants

Displayed IFS technologies in 3 days Pusa Krishi Vigyan mela  TARI, New Delhi 5-7"March,2019  Poonam

at IARI, New Delhi- Kashyap
Participated and Displayed IFS technologiesin National Potato ~ CRPS Modipuram 15" February, 2019 Dr. Poonam
day Kashyap
Horticulture based farming systems for doubling farmers Swami Vivekanand  20-22™October, Panwar, A.S.,
income (Theme 1. Recent trends in Agricultural Sciences and Subharti University, 2018 Poonam
Technologies) In 2™ International conference on Advances Meerut, Uttar Kashyap,
Agricultural, Biological and Applied Sciences for Sustainable Pradesh N. Ravisankar,
future (ABAS-(2018)) A K. Prusty,
Sunil Kumar,
Amrit Lal
Meena and
Jairam
Choudhury

Trainings /Worshops/Schools Organised

Programme Venue Period Name of the Role
Scientist

IFSR-ILRI-FAO interface meeting ICAR-IIFSR, 21 April(2018)  A.K.Prusty Programme

Modipuram Coordinator
Training on “GHG emission/carbon sequestration ICAR-IIFSR, 26-28" June, Dr. L. K. Meena, Participant
estimation using §3 version of excel tool” Modipuram  (2018) Dr. Amit Kumar
Training on “GHG emission/carbon sequestration ICAR-IIFSR, 26-28 June (2018) N.Ravisankar Programme
estimation using ¢ version of excel tool” for on-station Modipuram Facilitator (CU)

and on-farm centres of AICRP on Integrated Farming
Systems at ICAR-IIFSR, Modipuram

Training on “4R Nutrient stewardship: Concepts, ICAR-IIFSR, 29" June, (2018) Dr.L.K. Meena Participant
principles and application” Modipuram Dr. Amit Kumar

IPNI sponsored training on “4R nutrient management ICAR-IIFSR, 29 June (2018)  N.Ravisankar  Programme

strategy”’ Modipuram Facilitator (CU)
ICAR sponsored short course on “Empowerment of ICAR-IIFSR, 06-07-(2018)to  Dr Nisha Verma, Course
Small and Marginal Women farmers through Agri- Modipuram  15-07-(2018) Dr AmitNath, Coordinator
Entrepreneurship” Dr V P Chadhary,

Dr M Shamim and

Dr Dushyant Mishra
ICAR-IIFSR- CIMMYT Joint TRAINING WORKSHOP AU, Kota 3-7 September ~ N.Ravisankar ~ Programme
SERIES on “Quantitative farming systems typologies (2018) Facilitator (CU)
applications with the R statistical computing software TNAU, 10-14 September
for OFR centres of AICRP on IFS organized with Coimbatore  (2018)
International experts ICAR-IIFSR, 17-21 September

Modipuram  (2018)
ICAR-RC-ER, 24-28 September
Patna (2018)
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ICAR-IIFSR- CIMMYT Joint TRAINING WORKSHOP AU, Kota 3-7September  A.K. Prushty =~ Programme
SERIES on “Quantitative farming systems typologies (2018) Coordinator
applications with the R statistical computing software TNAU, 10-14 September
for OFR centres of AICRP on IFS organized with Coimbatore  (2018)
International experts ICAR-IIFSR, 17-21 September
Modipuram  (2018)
ICAR-RC-ER, 24-28 September
Patna (2018)
Model Training Course sponsored by Directorate ICAR-IFSR,  4-11"September, Dr VP Chaudhary, Course
of Extension, Ministry of Agriculture and Farmer Modipuram  (2018) Dr AmitNath, Coordinator
Welfare New Delhi “Package and practice for small Dr Dushyant
farm mechanization” at [CAR-IIFSR, Modipuram Mishra,
Dr M Shamim and
Dr Nisha Verma.
Package and practices for small farm mechanization ICAR-IIFSR, 4-11" September, Dr. Chethan Participant
sponsored by Directorate of Extension, Ministry of Modipuram  (2018) KumarG,
Agriculture and Farmers Welfare, New Delhi Dr. Amit Kumar
BT AT B hH, %?r SRCEIES]| ICAR-TIIFSR, 16" September,  Dr. Prem Singh, Participant
Modipuram  (2018) Dr Poonam
Kashyap,
DrA. K. Pursty,
Dr. Chethan
Kumar G,
Dr Sunil Kumar,
Dr. L. K. Meena,
Dr. Amit Kumar
“Quantitative farming system typologies applications ICAR-IIFSR,  17-21" September, Dr Sunil Kumar Participant
with the R statistical computing Modipuram  (2018)
Hindi Karyashala ICAR-IIFSR,  25-09-(2018) A K.Prusty Programme
Modipuram Coordinator
Certified Farm Advisor (CFA) on Organic Farming ICAR-IIFSR, 4-18 October N. Ravisankar ~ Programme
(Module-IT) sponsored by National Institute of Modipuram  (2018) Coordinator
Agricultural Extension Management (MANAGE), M Shamim Programme Co-
Hyderabad, Telangana Coordinator
Poonam Programme Co-
Kashyap Coordinator
All India Farmers fair and animal exhibition as krishi SVPUAT, 12-14" October, DrP.C. Jat, Participant
dham expo -(2018) Meerut (2018) Dr Poonam
Kashyap,
Dr Sunil Kumar,
Dr Nisha Verma
Dr. Chethan
KumarG,
Dr. L. K. Meena,
Dr. Amit Kumar
Organized Mabhila Krishak Diwas ICAR-IIFSR, 15™ October, Poonam Programme Co-
Modipuram  (2018). Kashyap Coordinator
ICAR sponsored short course on ‘“Phenomics, the next ICAR-IARI,  22-31"October, Dr.L.K.Meena Participant
generation phenotyping (NGP), the trait dissection New Delhi (2018)
and crop improvement”
Vigilance Awareness Week-(2018)’Eradicate Corruption- ICAR-IIFSR, 29 October to N. Ravisankar  Vigilance Officer
Build a New India” (’H’Qﬁﬂ? —T YR Modipuram 03 November
g13M) (2018)
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Vigilance Awareness Week-(2018)’Eradicate Corruption- ICAR-IIFSR, 29 October to A K.Prusty Coordinator
Build a New India” (ISCTRIR TN —TT YR Modipuram 03 November
ERIK) (2018)
g Uipfad fafdedr fdad, $ifde Wrer SUIe ICAR-IIFSR, 12" November,  Dr.Prem Singh, Participant
IR Modipuram  (2018) Dr Poonam
Kashyap,
DrA. K. Pursty,
Dr. Chethan
Kumar G,
Dr Sunil Kumar,
Dr. L. K. Meena,
Dr. Amit Kumar
Training on Integrated Farming Systems and ICAR-IIFSR, 19-23 November Poonam Programme Co-
Conservation Agriculture for officials of National Modipuram  (2018) Kashyap Coordinator
Rainfed Area Authority (NRAA) sponsored by NRAA,
Gol, New Delhi
XIIT Annual Group Meeting of All India Network Tamil Nadu 27-29 November N. Ravisankar  National PI &
Programme on Organic Farming Agricultural ~ (2018) A .K.Prusty Organizing
University, M. Shamim Secretary
Coimbatore Memeber,
Coordination
Unit Associate
Scientist,
AINPOF
Brain storming session on Indigenous organic Tamil Nadu 28 November N.Ravisankar  National PI &
practices including zero budget natural farming Agricultural ~ (2018) A.K.Prusty Organizing
(ZBNF) vs Scientific organic farming involving University, Secretary
ZBNF practicing farmers Coimbatore Member,
Coordination
Unit
Advances in experimental Designs and Analysis ICAR-IASRI, 06-26" December Dr Sunil Kumar Participant
New Delhi (2018)
World Soil Day at Gaindikhata, Haridwar Gaindikhata, 30-12-18 Poonam Member
Haridwar Haridwar Kashyap stage
management
committee
V Biennial Workshop (XXXIII of project) of AICRP University of 20-23 December N. Ravisankar  Programme
on Integrated Farming Systems Agricultural ~ (2018) Facilitator &
Sciences, Organizing
Bengaluru Secretary

National Symposium on IFS for 3Es

Skill development training on scientific goat farming

University of
Agricultural
Sciences,
Bengaluru

Jayapur,
Nagepur
and Sewo
in Varanasi

23-24 December
(2018)

03 January,
(2019)

N. Ravisankar

M Shamim

Co-Convener

Programme
Coordinator
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8th Indian Horticulture Congress (2018) Indira Gandhi 17-21 January, =~ M. Shamim Participants
Krishi Vishwa- (2019)
vidyalaya,
Raipur,
Chattisgarh
Brainstorming Workshop on “Elevated temperature College of 2" February, Dr. Dr. Chethan Participant
and its impact on fragrance of basmati rice and Biotechnology, (2019) Kumar G,
strategies for mitigation” SVPUAT, Meerut Dr. L. K. Meena
Training cum workshop on NHB-ICAR, Horticulture =~ NASC 05-06™" February, Dr Sunil Kumar Participant
Complex, (2019)
New Delhi
International Symposium on Advances in JNU, New 11-13 February, M. Shamim Participants
Agrometeorology for Managing Climatic Risks of Delhi (2019)
Farmers (INAGMET-(2019)).
Training on packaging and lebelling of value added ICAR-IIFSR, 15-02-(2019) Dr Nisha Verma, Course
products to Women'’s Self help Group Modipuram DrAmitNath  Coordinator
and Dr Poonam
Kashyap
Discussion meet on the sidelines of International ICAR-IIFSR, 17 February, N. Ravisankar  Programme
workshop on technical cooperation in agribusiness Modipuram, (2019) Facilitator
between India and Argentina (15-17 Feb. (2019) Meerut. M. Shamim Programme
Coordinator
A K Prusty Programme Co-
coordinator
Raghuveer Programme Co-
Singh coordinator
Discussion meet on side lines of International ICAR-IIFSR, 17 February Poonam Programme Co-
workshop on Technical cooperation in Agri-business ~Modipuram  (2019) Kashyap Coordinator
between India and Argentina
Training cum exposure visit on Organic farming for ICAR-IIFSR, 21-23 February, N.Ravisankar Programme
farmers of Nilgiri districts, Tamil Nadu Modipuram, (2019) Facilitator
Meerut M. Shamim Programme
Coordinator
A K Prusty Programme Co-
coordinators
Raghuveer Programme Co-
Singh coordinators
Writing Lab for identified centres of AICRP on IFS Punjab 25 February N. Ravisankar ~ Programme
Agricultural ~ to 01 March Facilitator (CU)
University, (2019) A.K.Prusty PI, CIMMYT
Ludhiana Project
New technologies and developments in oilseeds ICAR-IIFSR, 18-19 March, N. Ravisankar  Programme
cultivation for changing climate Modipuram, (2019) Facilitator
Meerut M. Shamim Course Director
A K Prusty Course
Coordinator
Raghuveer Course
Singh Coordinator
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TRAINING/ REFRESHER COURSE/SUMMER/ WINTER
INSTITUTE /SEMINARS/ CONFERENCES/ WORKSHOP

ATTENDED WITHIN INDIA AND ON DEPUTATION ABROAD

Event

Period/ Duration

Venue

Achieved

Aaloo Divas”

Krishi Unnati Mela (2018)

International Conference
organized by IPNI

All India Farmers’ Fair
and Agro-Industry
Exhibition

77" Annual National
Conference of Indian
Society of Agricultural
Economics

Participated the Advance
Training programme on
Conservation Agriculture-
Asia

15" February (2018)

16-19 March, 2017

28-29 August, 2017

7-10-2017 t0 9-10-2017

October, 12-14, 2017

234 0ct.,2017 to
6™ Nov.,2017

CPRI, Regional station
Moipuram, Meerut

TARI, New Delhi

NASC, New Delhi

SardarVallabhBhai Patel
University of Agriculture &
Technology, Modipuram Meerut.

CPGS,CAU, Barapani, Meghalaya

Ludhiana & Karnal

Dr Poonam,

DrP.C. Jat,

Dr Sunil Kumar,

Dr Nisha Verma,

Dr Khushal Singh
Participated and
coordinated for stall
exhibition in the Mela

Dr Poonam,

DrP.C. Jat,

Dr Sunil Kumar,

Dr Nisha Verma,

Dr Khushal Singh
Participated and
coordinated for stall
exhibition in the Mela

Dr Prem Singh,

Dr L.K. Meena,

Dr Chethen Kumar G,

Dr Sunil Kumar,

Dr Nisha Verma,

Attended and coordinated
as assigned by the
competent authority

Dr Poonam,

DrP.C. Jat,

Dr Sunil Kumar,

Dr Nisha Verma,

Dr Khushal Singh
Attended and coordinated
as assigned by the
competent authority

Attended and coordinated as
assigned by the competent
authority

Dr Poonam,

DrP.C. Jat,

Dr Sunil Kumar,

Dr Nisha Verma,

Dr Khushal Singh
Attended and coordinated
different sessions of the
workshop as assigned

by the competent authority
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AWARDS/HONOURS AND RECOGNITIONS

Awards/Honours and recognitions received

Best Poster Award on the paper of “Sustainable development of Integrated
Farming system approach for sustainable production, nutritional security and
resource conservation in Western plain zone of Uttar Pradesh.

Best Oral Presentation Award in the IX National Extension Education
Congress-(2018)

Received 2™ prize in displaying IFS technologies in All India Farmers Fair
Krishidham EXPO (2018) organised by ICAR-CPRIRS Modipuram from
12th — 14" October, (2018) held in Sardar Vallabhabhai Patel University of
Agriculture & Technology, Meerut, Uttar Pradesh.

SME—UF URex &3 Ui # g s ur o | e
26.09.(2018) 14—28 TR, (2018) &I &= U@ATST HT ATIISI
WWWWWWWWGH ST fobar i |
oy IR B 3§ AlGSe VOF BT Hed”, Grldl BAR, T HIY
SR Sy HAR T Td g gfRn

Indian society of
Agronomy Bengaluru
chapter, UAS(B),
International Maize and
Wheat improvement
center (CIMMYT) New
Delhi, UAS, GKVK,
Bengaluru during

23-24 December, (2018).

Awarded by Society
of Extension Education
during (2018)

Awarded by ICAR-
CPRIRS Modipuram,
Meerut.

IR By
Ul AT
RqH,

RS (W)

Awards/fellowships received(National; International; Institutional/ Awarding institute/ Name of the
Professional Societies, Best paper/poster/honours received association awardee
Any other—please specify)
Fellow 2015, Indian Society of Agronomy Awarded by Indian N. Ravisankar
Society of Agronomy
during (2018)
Best Paper Presentation Award in the IX National Extension Education Awarded by Society A.K.Prusty
Congress-(2018) of Extension Education
during (2018)
Dhiru Moraji Memorial Award for best article (First Prize) in Agricultural Awarded by Fertilizer A.S.Panwar,
Sciences, 2017-18 Association of India N. Ravisankar and
during (2018) M. Shamim
Best Poster (second) award in the XXI National Symposium of Indian Society Awarded by Indian N. Ravisankar
of Agronomy, (2018) Society of Agronomy
during (2018)
Best Paper Presentation Award in the IX National Extension Education Awarded by Society N. Ravisankar
Congress-(2018) of Extension Education
during (2018)

L.R.Meena,
Suresh Malik,
Amit Nath,
Dushyant Mishra,
Devendra Kumar,
Chandrabhanu,
A.K.Prusty and
A.L.Meena

Poonam Kashyap

P.C. Jat,

Poonam Kashyap
Sunil Kumar,
Nisha Verma

Sunil Kumar,
Poonam Kashyap
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Awards/fellowships received(National; International; Institutional/ Awarding institute/ Name of the
Professional Societies, Best paper/poster/honours received association awardee
Any other—please specify)

Received Best Poster Award on paper “Integrated farming System Approaches GKVK Bengaluru D. Mishra
for Sustainable Production, Nutritional security and Resource Conservation

in western plain zone of UP”” during National Symposium on Integrated

Farming Systems for 3Es at UAS, GKVK Bengaluru during 23-24"

December (2018)

Received Young Scientist Award from New Age Mobilization Society, New Delhi Nisha Verma
New Delhi on the occasion of National Conference on Identification,

Convergence, Implementation and Extension of Science-Tech-Research for

Sustainaible Development (ICIESSD-(2019))during 20-21 April, (2019).

Implementation and Extension of Science-Tech-Research for Sustainaible

Development

& wgareT & A 26 /09 /;2018F I AT I TF B4l yarsT, YRA™ 3R Tt |,
UReX yeeiH i & yerm v ur foban BN YoTell srgeien  §1 U fgadl,

Radio/Television talk

1. Dr Nisha Verma, Delivered radio talk on *“ Malila Krishakon ke kathin shram ka unnat takneekon dvaara
nuneekaran” Live telecasted on 13" March, (2019) w.e.f. 11: 15 -12:15 hrs from villager Meerapur Dalpat,
Dist. Mujaffarnagar.

2. Dr Suresh Malik, Topic: “Vaizaganik takniki dwara murgi palan” delivered on 16 March, (2019) at village
Badhai Kala, District Muzaffarnager, U.P.

3. Delivered Invited Talk on “Advances in Fruit Production Technologies” in “Students mentoring Program on
Nutritional crops” organized under Centre for advanced Agricultural Science and Technology on Nutritional
crops” (CAAST-NC) financed by ICAR at Department of Horticulture, C S Azad University of Agriculture
and Technology, Kanpur on 30" March (2019).
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LECTURES DELIVERED

advances of organic
farming in India

Future of organic
farming in India

Advances in Mango
Production

Off farm Entrepreneurship
activities for landless,
small and marginal
women farmers

Processing and value
addition for developing
women entrepreneurs

Minimal processing of
fruits and vegetables

Entrepreneurship options
in Organic Farming

Ornamental Fish farming
for entrepreneurship
development

Empowerment of Small
and Marginal Women
farmers through

Agri Entrepreneurship

and strategies for higher
profitability and sustainability
in organic production system

CAFT on Innovative approaches MPUAT, Udaipur

and strategies for higher
profitability and sustainability
in organic production system

“Advances in Mango
Production” during 27" Mango
Mela-cum-Seminar

ICAR sponsored short course
entitled “Empowerment of Small
and Marginal Women farmers
through Agri-Entrepreneurship

ICAR Short Course on
Empowerment of Small and
Marginal Women Farmers
through Agri-entrepreneurship

ICAR Short Course on
Empowerment of Small and
Marginal Women Farmers
through Agri-entrepreneurship

ICAR short course on
Empowerment of small and
marginal women farmers
through Agri-Entrepreneurship

ICAR short course on
Empowerment of small and
marginal women farmers
through Agri-Entrepreneurship

Evaluation of nutrients
(Proximate composition) of
different food products.

Centre for Subtropical
Fruits (CSTF), Ladwa,
Kurukshetra (Haryana

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram Meerut
(U.p)

10"June, 2018

06 July (2018).

06-15 July,
(2018)

06-15 July,
(2018)

06-15 July,

018)

9 July, 2018

9 July, 2018

10"July, (2018)

Title of lecture Name of training Venue Date of Name of the
lecture Scientist
Improving productivity  “Improving productivity of Villages of Kithorarea 24" April (2018) Dr. Dushyant
of fruit crops fruit crops” under MGMG (Jhidio, Naval Surajpur, Mishra
scheme Govindpur), Meerut
Pest management Pest management opportunities PKVY SchemeatBHU, 06.June.(2018) Dr. Chandra Bhanu
opportunities and and challenges in Organic Varanasi
challenges in Organic Farming
Farming
Recent research CAFT on Innovative approaches MPUAT, Udaipur 9" June,2018 N. Ravisankar

N. Ravisankar

Dr. Dushyant
Mishra

Dr Nisha Verma

Dr. Amit Nath

Dr. Amit Nath

N. Ravisankar

Peyush Punia

Dr D. Dutta
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Small tools and Small tools and machinery for ICAR-IIFSR, July 11, (2018)  Dr. V.P. Choudhary
machinery for post- post- harvest handling, Modipuram
harvest handling, harvesting and processing
harvesting and processing
Demonstration of tools ~ Demonstration of tools and ICAR-IIFSR, July 11, (2018)  Dr. V.P. Choudhary
and implements for implements for post-harvest Modipuram
post-harvest handling handling
Food Processing Industry Food Processing Industry visit ~ ICAR-IIFSR, July 13,(2018)  Dr. V.P. Choudhary

Modipuram
Entrepreneurship Entrepreneurship development ~ ICAR-IIFSR, 14 July (2018)  Dr. Poonam
development through through scientific nursery Modipuram Kashyap
scientific nursery management
management in [CAR
approved short course
on Empowerment of
small and marginal
women farmers through
agri-entrepreneurship
Quality mango “Quality mango productionin ~ Department of 16-17 July Dr. Dushyant
production in western UP and Uttarakhand Horticulture, (2018) Mishra
western UP for International markets” Uttarakhand

during Mango festival (2018) Government

Dehradun (UK)
IFS and organic Farmer workshops concurrently ~ Pragati Maidan, 29" July,2018  N.Ravisankar
farming system models ~ with International agriculture and New Delhi

Parthenium Awareness
Week

Overview of small
farm Mechanization

Status and Scope of
mechanization in Indian
agriculture scenario

Importance and role of
gender friendly tools
and equipments for
reducing drudgery

Importance of small tools

horticulture and world organic

expo (As per office order of ICAR

vide letter no. Nil dated 10 July
(2018) from ADG (TC)

On Menace and integrated
management of Parthenium
hysterophorus

Farm Mechanization

Mechanization in Indian
agriculture scenario

Model Training Course on
“Package and Practices for
small farm Mechanization

“Importance of small tools in

ICAR-IIFSR

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

Directorate of

in horticultural operations horticultural operations for small Extension, Ministry

for small farm holders

farm holders” in Model Training
Course entitled “Package and
Practices for Small farm
Mechanization”

of Agriculture and
Farmers Welfare,
New Delhi. Held at
ICAR-IIFSR,
Modipuram Meerut

16-22 August,

Dr. Chandra Bhanu

(2018)
4"September,  Dr. V.P. Choudhary
(2018)
4™September,  Dr. V.P. Choudhary
(2018)

04-11 September, Dr Nisha Verma
(2018)

Dr. Dushyant
Mishra

5™ September
(2018)
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Title of lecture Name of training Venue Date of Name of the
lecture Scientist
Farm units and discussed Visit of Farm units and discussed ICAR-IIFSR, 6"September,  Dr. V.P. Choudhary
the experimental plans the experimental plans for small ~ Modipuram (2018)
for small land holders land holders
Conservation agricultural Long term conservation ICAR-IIFSR, 11"September, Dr. V.P. Choudhary
agricultural practices and its Modipuram (2018)
impact on natural resource
management soil
Organic Farming Crop Pest and Disease manage- Fatehpur (U.P.) 7-11 September, Dr. Chandra Bhanu
ment under Organic Farming (2018)
during Farmers Fair organized
by Agriculture Department
Demonstration on farmers Small tools for reducing drudgery  ICAR-IIFSR, 11"September, Dr. V.P. Choudhary
friendly small tools for Modipuram (2018)
reducing drudgery
Farm Management Data analysis techniques of field ICAR-IIFSR, 14-20 September, Dr. Sunil Kumar
crops in “capacity building and Modipuram (2018)
skill up gradation programme on
“Farm Management”
Management of farm Capacity Building and Skill ICAR-IIFSR, 14-20 Sept., Dr. Amit Nath
products by value Upgradation Programme for Modipuram (2018)
addition Technical Staffs on “Farm
Management
Farm implements and Farm implements and gender ICAR-IIFSR, 15"September, Dr. V.P. Choudhary
gender sensitive farm sensitive farm tools Modipuram (2018)
tools
Modern techniques of ~ Modern techniques of Orchard ~ ICAR-IIFSR, 18 Sept (2018)  Dr. Poonam
Orchard managementin  management Modipuram Kashyap
ICAR sponsored training
on Farm Management
Quality seed production “Quality seed production of field ICAR-IIFSR, 19"September ~ Dr. D. Kumar
of field crops crops” in Capacity building and Modipuram Meerut (2018)
skill up gradation programme on (U.P)
Farm Management
Trainers Training Practical aspects of nutrient ICAR-IIFSR, 04-18 October, Dr. A.L. Meena
Programme on Entrepre-  analysis in organically managed Modipuram (2018)
neurship Development in soils and different organic Meerut

Farming System through manures
Round the Year Mushroom
Production Technology

Training programme on  Talk on Tools and Techniques ICAR-IIFSR, Meerut 04.October Dr. PC. Ghasal

Certified Farm Advisor for nutrient management under (2018)

on organic Farming organic production system

Training programme on  Talk on Identification of green ICAR-IIFSR, Meerut 05 October Dr. PC. Ghasal
Certified Farm Advisor manures and its utilization in (2018)

on organic Farming organic production system
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Training programme on  Talk on Identification of different ICAR-IIFSR, Meerut 05 October Dr. PC. Ghasal
Certified Farm Advisor weeds and management (2018)
on organic Farming
Diversification in “Diversification in Agriculture ~ School of Agricultural 13" October Dr. Dushyant
Agriculture through through Fruit crops” During Sciences, Quantum 2018 Mishra
Fruit crops National Conference on University, Roorkee

“Advances in Agricultural and  (UK)

Natural Sciences for Sustainable

Development”
Horticulture based Horticulture based farming Swami Vivekanand 20-22 October, Dr. Poonam
farming systems for systems Subharti University, (2018) Kashyap
food and nutritional Meerut (U.P.)

security

Sharing experiences from

ICAR Network project on

Organic Farming

Agricultural Residues
and techniques for
waste recycling

Fish Farming

Fish Farm Management

Fruit Crop based farming
System Models

Livestock module

Vegetable modules for
horticulture based farming
systems in Training cum

orientation programme on

Organic Animal Husbandry

Skill training on Organic
Farming organized by Patanjali
Research Institute, Haridwar

Training cum orientation
programme on Integrated
Farming Systems and
Conservation Agriculture

Training cum orientation
programme on Integrated
Farming Systems and
Conservation Agriculture

“Fruit Crop based farming
System Models” in Training
cum orientation program on
Integrated farming System
and Conservation Agriculture

Livestock module for integrated
farming systems for small and
marginal farmers

Vegetable modules for
horticulture

Integrated Farming systems
and Conservation agriculture

Off farm activities/inter-
ventions in different
farming systems for
income enhancement

Training cum orientation
programme on “Integrated
farming systems and
Conservation agriculture”
during, (2018) for officials of
National Rainfed Area Authority

ICAR- Indian Veterinary
Research Institute,
Izatnagar

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

GOI, New Delhi.

24-31%October,
2018

N. Ravisankar

15" November,
2018

N. Ravisankar

19-23%
November, 2018

A.K. Prusty

19-231¢
November, 2018

Peyush Punia

19-23 November Dr. Dushyant

(2018) Mishra
19-23 Nov., Dr. S. Malik
(2018) (delivered

on21 Nov., (2018)

19-23¢ Dr. Poonam
November, Kashyap
(2018)

19-23 November Dr Nisha Verma
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Apple Production: Half day training to farmers from ICAR-IIFSR, 20November,  Dr. Chethan
Karnataka on Apple Production Modipuram (2018) KumarG
Meerut (U.P.)
Conservation agriculture: Conservation agriculture: (NRAA), GOIL, 21*November, Dr. V.P. Choudhary
Principle, Practices and Prospects New Delhi (2018)
(Lecture and field visits)
Small scale processing ~ Training on New technologies = ICAR-IIFSR 21st Nov., Dr. Amit Nath
technologies suitable for and developments in oilseeds Modipuram (2018)
Integrated Farming cultivation for changing climate
Systems
Improving Yield and “Problems and prospects of Litchi Litchi garden, Shahpur, 30" November, Dr. Dushyant
Quality of Litchi in in western UP” During Field day Muzaffarnagar 2018 Mishra
Western UP on “ was organized in association
with ICAR-NRC Litchi and
ICAR-CRPS, Modipuram
Good agricultural Role of physiology in IFS ICAR-IIFSR, 19"December,  Dr. L.K. Meena
practices for doubling research” during the visit of Modipuram (2018)
farmers income and trainees of Division of Agronomy, Meerut (U.P.)
enhanced ICAR-IARI winter school on
“resource use efficiency”
Environmental cleaning ~ “Environmental cleaning through Janta Higher Secondary 20™ December  Dr. Dushyant
through fruit planting fruit planting” under Swacchata School at Naval Surajpur (2018) Mishra
program in swacchata (MGMG village)
pakhwara program
Orchard Management “Orchard Management” during  Samrat Prithviraj 21-22 December Dr. Dushyant
Viraat Kisan Mela Chauhan Degree (2018) Mishra
College, Bagpat
Characterization of National Symposium on 21. ICAR- Bengaluru 23-24December, Dr Nisha Verma
gender sensitive farming Integrated Farming Systems for (2018).
systems in low, midand 3E’s
high hills of Uttarakhand”
Integrated Farming “C status and budgeting of GKVK campus, 24" December Dr D. Dutta
Systems for 3Es” prototype IFS models developed Bengaluru (2018)
(Ecological sustainability, for different agro-climatic regions”
Enhanced productivity
and Economic prosperity)
sustainable food production
Decomposition and utilization ICAR-IIFSR, 15-22 January, Dr. A.L. Meena
of waste straw from mushroom  Modipuram Meerut (2019)
production
Nutritional and Medicinal Model Training course entitled ~ ICAR-IIFSR, 15-22 January, Dr Nisha Verma
values of mushroom Trainers Training programme on Modipuram (2019)

Entrepreneurship development in
Farming System through round
the year mushroom production

technology
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Lecture on Preparation “Trainers Training Programme on  ICAR-IIFSR, 15-22 January,  Dr.Jairam Choudhary
of vermicompost from Entrepreneurship Developmentin  Modipuram (2019)
spent mushroom substrate Farming System through Round
in farming system a the Year Mushroom Production
training Technology
Processing and value Model Training Course on ICAR-IIFSR, 15-22 January,  Dr. Amit Nath
addition of mushroom: “Trainers Training Programon  Modipuram (2019)

A practical demonstration
for production of instant

mushroom pickles”

Low chilling apple
cultivation

Execution of value

addition module through

SHG formulation: An
income generation
avenue for rural

Synthesis of location

specific farming systems

Fish Farm Mangement

Farm Management

Farm Management

Profits from orchards
under western UP
conditions

Post harvest

Principles of Selection
of Enterprises for Multi-

enterprise Farm

Entrepreneurship Development
in Farming Systems through
Round the Year Mushroom
Production Technology

“Experiences of Institute on
low chilling apple cultivars”
during training on low chilling
apple cultivation

National Conference on
Women Empowerment through
Agro-Entrepreneurships for
Livelihood Security (WE (2019)

Capacity building and skill
upgradation programme for
Technical Staffs on Farm
Management

Capacity building and skill
upgradation programme for
Technical Staffs on Farm
Management

“Soil Quality/Soil Health
Management” during training
on Farm Management

Scope of ICTs for entrepre-
neurship in agriculture in
“capacity building and skill up
gradation programme on
“Farm Management”

“How to get profits from
orchards under western UP
conditions”. during Krishidham
Expo—(2019)

Post harvest management and
value addition in oilseeds”

Capacity Building and Skill
Upgradation Programme for
Technical Staffs on Farm
Management

ICAR-Indian Institute

of farming Systems

Research, Modipuram

Meerut

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram

ICAR-IIFSR,
Modipuram
Meerut (U.P.)

ICAR-IIFSR,
Modipuram

ICAR-CPRS,
Modipuram

ICAR-IIOR,
Hyderabad.

ICAR-IIFSR,
Modipuram

04 February
(2019)

07-08 February
(2019).

13-19" February,

2019

13-19" February,

2019

13*to 19"
February,
(2019)

13*to 19"
February,
(2019)

17" February
(2019)

18-19 March,
(2019)

19" February,
2019

Dr. Dushyant
Mishra

Dr Nisha Verma

A K. Prusty

Peyush Punia

Dr. Chethan
Kumar G

Dr. Sunil Kumar

Dr. Dushyant
Mishra

Dr. Amit Nath

N. Ravisankar
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Organic Crop Production “Organic Crop Production” ICAR-IIFSR, 21%to 231 Dr. Chethan
during training to Farmers of Modipuram February, Kumar G
Nilgiri District, Tamil Nadu on Meerut (U.P.) (2019)
Organic Farming for 3 days
21.02.(2019)t0 23.02.(2019)
Training cum exposure ~ Pest and disease management Tamil Nadu by 21-23 February, Dr. Chandra Bhanu
visit on Organic Farming under organic production system ICAR-IIFSR (2019)
for Farmers
Diversified use of Krishi gayan mela Krishak Gosthi at 06™ March, Dr. D. Kumar
sugarcane to cater to the Meerut (2019)
need arising in future.
Selection of early Selection of early varieties for Nazibabad Radio 07"March, Dr. D. Kumar
varieties for higher cane higher cane yield. (2019)

yield.

Improving productivity

of fruit orchards

Improved package and
practice for oilseeds
cultivation with special
reference to mustard

Advances in Fruit

Production Technologies

Apple Production

Mushroom Cultivation

“Improving productivity of fruit
orchards” in HRD training
program for KVK scientists

New technologies and develop-
ments in oilseeds cultivation for
changing climate

“Advances in Fruit Production
Technologies” in “Students
mentoring Program on Nutritional
crops”

Apple Production: Package and
Practices during “Half day
training to 12 farmers from
Karnataka on Apple Production”

Half day training to Army
personnel on Mushroom
Cultivation in Meerut Cant
(assisted Dr. Chandra Bhanu,

Chief, Mushroom production unit)

Directorate of Extension, 12" March
ATIC, Sardar Vallabh Bhai (2019)
University of Agriculture

and Technology,

Modipuram, Meerut

ICAR-IIFSR, 19" March,
Modipuram 2019
Centre for advanced 30" March
Agricultural Science (2019).

and Technology on
Nutritional crops”
(CAAST-NC) at
Department of
Horticulture, C S Azad
University of Agriculture
and Technology, Kanpur

ICAR-IIFSR,
Modipuram Meerut
U.p)

Army Cant., Meerut

Dr. Dushyant
Mishra

Raghuveer Singh

Dr. Dushyant
Mishra

Dr. Chethan
Kumar G

Dr. Chethan
Kumar G
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OTHER PROGRAMMES ORGANIZED FOR FARMERS

Name/ of No. of Title of Training Venue Period Contributors
events participants and date
Demonstration 10 Demonstration on pruning  Paswara Village, 24" April, 2018 Dr. D. Mishra
in apple ber Kila Parikshitgarh,
Meerut
Scientist Farmer 40 Improving productivity of  Jhidio, Naval Surajpur, 24" April, 2018 Dr. D. Mishra

interface

Scientist 65
Farmer interface

Kisan Kalyan 616
Abhiyan

Online Lecture of 100
Prime Minsters

Pokkah Boeng
Jagrukta Abhiyan

313

Parthenium 40
Awareness week

Mabhila Krishak
Diwas

100

crops

Kisan Gosthi Interaction
with farmers, village head.

Farmers Aspirational

Interaction of Honourable
Minister with farmers
televised programme

Farmers/pesticide
dealers

Parthenium Awareness week

Mabhila Krishak Diwas

Govindpur, Kithor,
Meerut

Bhandaura, Hiranwaraa 26™ April, 2018
nd GogwanpurJalalpur in

Shamlidistrict

District Haridwar 01-30" June, 2018
ICAR-IIFSR, 20" June, 2018
Modipuram

Western U.P. and
Uttarakhand

July-August, 2018

ICAR-IIFSR 16-22"August 2018

ICAR-IIFSR, 15" October, 2018

Modipuram

Dr. Prem Singh,
Dr. Sunil Kumar,
Dr. L.K. Meena
Dr. M. P. Singh,
Dr. R.P. Mishra,
Dr. PC. Jat,
Dr.Khushyal
Singh,
Dr.Chandra
Bhanu,

Dr. Devendra
Kumar,

Dr. S.P. Singh

Dr N. Subash
Dr Sunil Kumar

Dr. R.P. Mishra
Dr. Chandra
Bhanu

Dr. P.C. Ghasal
Mr. Kamlesh
Kumar

Dr. M. P. Singh
Dr. Khushyal
Singh

Dr. Prem Singh,
Dr. N. Subash,
Dr. C. Bhanu
Dr. Chethan
Kumar G,

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

Dr Poonam
Kashyap,

Dr Sunil Kumar,
Dr NishaVerma
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Krishak Goshthi 80 On improved package of Thari, Veerpur Tara and 02-03 Dr. N.Verma,
practices on cultivation of ~ Mallapuri villages of November, Dr. Amit Kumar
wheat, mustard, lentil, Block Ramnagar, 2018 Dr. AlkaVerma
package of nutritional District Nanitital
kitchen gardening of
vegetables cultivation
with Tribal farmers
Farmers Visits 40 Scientist-Farmer interaction ~Kanchikovil villagein 26" November, N. Ravisankar
meet Erode district of Tamil 2018
Nadu
Demonstration 70 Canopy management for Saini Litchi Garden, 30™November, 2018 Dr D. Mishra
improving fruit quality in Shahpur,
Litchi Muzaffarnagar
World Soil day 600 Farmers/Institutions Village -Satedi 5" December, 2018  Dr. R. P. Mishra
(Muzaffarnagar) Dr. D. Dutta
Dr Chandra Bhanu|
Dr. P.C. Ghasal
Dr. Jairam
Choudhary
Kisan Gosthi 382 Animal Health camp on Village -Satedi 05" December, 2018  Dr. S. Malik
World Soil Health Day (Muzaffarnagar) Dr. M. P. Singh
Dr Poonam
Kashyap
Dr. Sunil Kumar
Farm Management 26 Capacity building and ICAR-IIFSR, 13-19" February,  Dr Suresh Malik,
skill up gradation Modipuram 2019 Dr Sunil Kumar,
programme Dr PC Ghashal
Dr Chethan
Kumar G
Tribal Farmers 1500 Farmers/NGOs/ input Gaindikhata 23" February, Dr. R. P. Mishra
Fair and Agri- dealers/Institutions (Haridwar) 2019 Dr. D. Dutta
Tech Exhibition Dr. Chandra
Bhanu
Dr. P.C. Ghasal
Dr. Jairam
Choudhary
Sh.R. B. tewari
Demonstration Mass Farmers, and other ICAR-IARI, 5-7"March, 2019  Dr. A.L. Meena
of IFS Models level stakeholders New Delhi Dr. J. Choudhary
during Pusa  programme
Krishi Vigyan
Mela
International 100 Farm women ICAR-IIFSR 8" March,2019 Dr. D. Dutta
Women day Dr Nisha
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EVENTS ORGANIZED

ICAR-IIFSR organized Kisan Kalyan Abhiyan
from 01-30 June, 2018

Institute organized “Kisan Kalyan Abhiyan’ from
01-30 June, 2018 in the aspirational District Haridwar
of Uttrakhand State. During the programme, various
activities like seed mini-kit distribution of improved
Basmati rice and vegetables, awareness programmes
on improved nursery management and rice growing

technology, demonstration on seed treatment, integrated
nutrient and pest management in sugarcane, field visits
and advisory for pest and disease management in
sugarcane etc. were undertaken.

During the programme, a total of 12.35 quintals of
certified seeds of Basmati rice var. PB 1121 was
distributed to 230 needy farmers. Vegetable seed mini-
kits (189Nos.) were distributed to farmers for kitchen/

Seed Mini-kit Distribution at Gujjar Basti Village
(Haridwar)

Seed Mini-kit Distribution at Mohallapuri Village
(Haridwar)

Seed Mini-kit Distribution at Rasoolpur Bada Village
(Haridwar)

ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH 147



\\k @’/%]/ Annual Report
& | 2018-19

Seed Mini-kit Distribution at Mohammadpur Jatt Village
(Haridwar)

Field visit with farmers for pest and disease identification
and management of sugarcane at Mannakheri Village
(Haridwar)

Seed Mini-kit Distribution at Mandawali Village
(Haridwar)

Kisan Gosthi at Meethi-Beri Village (Haridwar)

Seed mini-kit Distribution and various activities organized by ICAR-IIFR during Kisan Kalyan Abhiyan from 01-30 June
2018 in inspirational District Haridwar

nutrition gardening. Total farmers covered under the
programme were 616 from three different blocksi.e.
Bahadrabad, Bhagwanpur and Narson of the Haridwar
district. Besides, awareness programme on identification
and management of pests and diseases of sugarcane
were conducted through mass-media.

ekuuh; c/kue=h Jh uje eknh o n’k d
fdBkuk d chp ifjppk d Ik ¢clkj.k dk
Vk;ktu

HRATT BT YoTTell STTHE AT AIQIYRA
RS H TP 20.06.2018 BT AT VeTHT 7
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WG A T < @ fhaq & 99 uRkeEl @
e JART I @RI 147 | HRIHH H HRIE &
JSTrep!, ARIBTRT, HHaTRAT T fham afed
fel 150 AN = 9T fordT | |1 JeT=Ta=i Sl
U+ Hered H fHAmT @ 3 RAT B_A 2q
IRBR §RT Tells ol el fafi= aromsil oii—
YA B AT AT, TS $HiY JToTR
TSI, TETTHT HIY R=rg AroT=1, T gar
WY Bls AL, T T AIoRN d 39D
™M D IR H {5 Bl 1aTd R | gRkeEt
P AR AT T ST 5 <2 & 9 Il &
fpar | g1 SRM S=BM PV YolTell Hee @&
UG RO BldR g gRT FMpd b
N JRARM SiT | \HIT BT JoTTell & Jedq
A YAl IR SRAT B dTell FheTal bl AT
Al G HYF B Ao=IaT IR gy h [Har| B
TTfaRiet fhATl = b1l USiTfcr & Ffaret
@ HEIH W I FHAdT dl TAT W JeI=HA
ST T AR T <9 & ds 9T H Sy
A2 Al 2 | PN Uvllell R, ARG gRT < &
D3 AN H HSHAT TSIl & Fil DI b
H fqaRad &= sa@ If@rfes Sared @
TS IR e fhar ST V&7 § |

UarR =1 a1 denfiel | feas 9 A9 g+ 9
FHIGT BT JUITel & ARH | Id] TSl
Gee XA DI AUl BT | AW FEEEA G
foaHl & 4o dg Hare | Y gomel
S— Si®eR 9 Tus R, $iY AiaRo,
R BRIl W @ ARIH 9 dHfed W,
TEUTET, FATeA, A8 T, IRURFT q Sifdd
DY, HaT GRIET0T g JaT WReY Bl & ARIH H
9IyoT yeed, ¢9 e | T B garg 9 T b

\
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A HEhAC! Tell, FHal WRUJAGR Pl Wil
SAME g SMMHYY Ve | DrRIhH Bl Heareld
SFek U, gAY il 7 foba |

ILFku e Pvirjk"Vh; ;kx fnollb 00 P;kx

Bkekuk f7kfogb dk vk;kttu

A gRT faie 21 S 2018 &I @RS
bvirjk'Vh; ;kx fnollp &1 smae fhar ran
R WM & ARIRGT, HaiRdl 9 39 d
URIR & HERI qAT FMH—UE & AR
BIANTAT & AN+ gg—agar ArT forar | sl
& AR WA H 18 W 21 ST & QR
bskx Bkekuk fkfojb @t 7 ST fdvam 1T |
BRIBHH BT YIRA B 8T AR & e
<. 3raiTe Rig Uar 9 |41 ifafert a wferRrai
B W@ fbar | S U Fagd H AN DI
TR S B ol g qAT T4 A I
BRI Bl g i Siad H AHRIHS AT
B A1 B B DI FATE af | fa1d 18 H 21
S, 2018 A% Tel el ANT AT RIfdR &
RIS NN S U, SI. G199 & ARTee d
fopa T, R W @ HFEIRal 7 Iw
fa7 gag 500 F 6:00 d9l & I IG—AGHY
9T forar | IRT | RifdR & SR ST G
S o HEfY udsifel & STRT AT &3 3fifd
I, {194, 31T, UT0TIT, U8R, ERoT, AT
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Uq Jlef & IR H IR 0 a1 U9 G
Bl B IRI T fafa= 9oR @& o T4
YIOTRITH & 3R AT | 39 GRME aRS
T T o &7 faFe TaR S 9 e
BHAAT PI TR BT W UG G G Il
M= geR & AT IR JERIl & I

HATAT | AITEATS S, HAIST A0 ST A
JMAR—TARA & AT W Silad 9ie @
IR H f[IRR ¥ AR | Agdererd S Hord
ATET SI A W Sila B @RI IS & JhR
T D T8I R & dR Dl & aR H fRaR

J gdTT |

Summarized Report of International Yoga Day organized at ICAR-IIFSR, Meerut on 21.06.2018

Name of the Institute Activity organized Duration No. of participants
ICAR-Indian Institute of Farming 1. International Yoga Day 21.06.2018 108
Systems Research, Modipuram Meerut 2. Yog Sadhana Shivir 18-21.06.2018 210

Hezs i

R R W
TSR IR

pvrjk'Vh; ;kx fnolp 21 tu 2018
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Institute organized “Pokkah Boeng Jagrukta
Abhiyan’ during during July-August 2018

ICAR-Indian Institute of Farming Systems
Research, Modipuram, Meerut organized ‘“Pokkah
Boeng Jagrukta Abhiyan” during July-August, 2018
with an objective to create the awareness among
sugarcane farmers about the fungal disease ‘Pokkah
Boeng’ which is getting the status of epidemic and
threatening sugarcane crops in the sugar bowl of Uttar
Pradesh and Uttarakhand. With increase in the
cultivated area of the wonder sugarcane variety Co
0238 (highly susceptible to Pokkah Boeng disease),
this fungal disease caused by Fusarium moniliforme
has increased tremendously and creating havoc to
sugarcane production in many areas of Uttar Pradesh
and Uttarakhand. The main aim of the programme was
to reduce the excessive and unwanted use of pesticides
in sugarcane by correct identification of different insect-
pests and diseases and thereby reducing the cost of
cultivation and environmental pollution. Location
specific integrated nutrient management technique and
training and demonstrations on biological control of
insect-pests were also given to farmers with the aim to
reduce excessive use of nitrogenous fertilizers especially
urea and also the unwanted applications of insecticides.

Pokkah Boeng Jagrukta Saptah organized from
19-26 July, 2018

A team of scientists from I[CAR-IIFSR visited 12
villages from four districts of Uttar Pradesh and
Uttarakhand including Haridwar, Bijnor, Muzaffarnagar
and Meerut. Kisan Gosthies were organized in the
villages on identification and management of insect-pests
and diseases of sugarcane with special reference to

okf'kd ifronu Wgﬂ/
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Pokkah Boeng disease. Field visits were performed
with farmers, rural youths, ladies and childrens to show
the correct identification of Pokkah Boeng disease in
the field and differentiate it from infection/infestation of
other pests and diseases of sugarcane. Lectures and
demonstrations on biological control of Top Borer and
other borer insects by using parasitoid Trichogramma
were also given to farmers during Gosthi and field visits
as well. Supporting literatures on integrated pest and
disease management and leaflets on location specific
integrated nutrient management for sugarcane were also
distributed to farmers via hard copies and/or Whatsapp

messaging.

AHITI— AT T TOTEh ST T e
L w‘ré’rgm.fa—zsono(a.m) y

One day “Ganna Jagrukta Diwas” organized on
02.08.2018 at Hariyakheda village of Distt.
Baghpat (U.P.)

Institute organized one day Ganna Jagrukta
Diwas in Hariyakheda village of District Baghpat (U.P)
on 02.08.2018. A field visit was organized along with
farmers of the village to identify the insect-pest and
diseases of sugarcane and rice. All the four symptoms
of pokkah boeng disease were shown to farmers in
their fields. A Kisan Goshthi was organized in the village
and lectures were delivered by the expert scientists on

Summary of Pokkah Boeng Jagrukta Abhiyan organized during July-August 2018

No. of states covered No. of Districts covered

No. of villages covered No. of farmers Remarks

covered

02 (U.P. and Uttarakhand) 05 (Meerut, Muzaffarnagar, 34 (MGMG villages, 313
Bijnor, Haridwar, Baghpat) AICRP on IFS TSP,
state govt. adopted,
NGO adopted and
Independent villages)

20 farmers covered via
phone calls and personal
visit to IIFSR
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Field visit with farmers of Nayagoan village Training of framers for the release of trichocards in
sugarcane

Distribution of Trichocards to farmers for biological management of insect-pest in sugarcane

Organization of various activities of field visit during Pokkah Boeng Jagrukta Saptah at Nayagoan village of Distt.
Haridwar (U.K.) on 19.07.2018

2% ..-*—'"i'. oL = s = Y2 -~ g s
Organization of various activities during Pokkah Boeng Organization of various activities during Ganna Jagrukta
Jagrukta Saptah at junior high school Dhanayan village Diwas at Hariyakheda village of Distt. Baghpat (U.P.) on
of Distt. Muzaffarnagar (U.P.) on 25.07.2018 02.08.2018

152 ICAR-INDIAN INSTITUTE OF FARMING SYSTEMS RESEARCH



diversification of the sugarcane based farming system,
identification of insect-pest and diseases of sugarcane,
demonstration on the release of parasitoid
Trichogramma sp. (tricho-card) for biological
management of sugarcane borers, diversification of
farming system with goatary. A Total of 29 farmers
participated in the programme.

One day “Pokkah Boeng Jagrukta Diwas”
organized on 14.08.2018 at Chhur village of Distt.
Meerut (U.P.)

Institute organized one day Pokkah Boeng
Jagrukta Diwas in Chhur village of Saroorpur Block,
District Meerut (U.P) on 14.08.2018. A Kisan Goshthi
was organized in the village and lectures were delivered
by the expert scientists on diversification of the
sugarcane based farming system, integrated nutrient
management, identification of insect-pest and diseases
of sugarcane, demonstration of four stages of Pokkah
Boeng disease, demonstration for the release of
parasitoid Trichogramma sp. (tricho-card) for
biological management of borers in sugarcane and ways
to reduce the pesticide application for health and
environmental security. A field visit was organized along
with farmers to identify the insect-pest and diseases of
sugarcane. The sugarcane in this area was found to be
heavily infected with Pokkah Boeng disease. All the
four symptoms of pokkah boeng disease were shown
to farmers in their fields. A Total of 33 farmers were
participated in the programme.

=
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One day visit of farmers organized on 15.08.2018

A group of 36 farmers from 20 different villages of
Distt. Pilibhit (U.P.) visited ICAR-IIFSR Modipuram,
Meerut on 15.08.2018 under ATMA programme
through Pahal Grameen Sewa Samiti, Saidpur, Pilibhit
(U.P.). A field visit was organized for farmers to
introduce them about integrated farming systems for
food, nutrition, livelihood and environment security.
Crop, dairy, orchard, mushroom, fishery and waste
recycling components of the IFS Model of the Institute
for higher profitability were shown to farmers. A lecture
and demonstration was also given to farmers on
identification of insect-pest and diseases of sugarcane
and their management with special reference to pokkah
boeng disease.

ILFku }kjk 720 Lor=rk fnol dk /ke/kke
I vk;ktu

RS H 15 3R, 2018 I I B 72 § Xad=dl
feaq &1 gra™ 9 Mo fdhar ar foraH
A & |l Bl 7 gg—FHR AT o |
BTRIHH BT FARF TR & QeI S, 31TTS
e UaR gRT SIU€T BT T TN I B
AT B3 | 31 TR H [Feere He8ied o o9
g &3 @ By b § BN gorell TR gRT
& T ARTeE g 9ISy @ g & aw H

L]

720 Loa:k fnol dk vk;lct
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AT | feere w8y 7 I8 ff 9anr f& v
ERT <9 W & v+ A= My =< gRT

M TG IR 9" [d9 R T IR

I RIT ARG PIY YO Hied BT AR ABR
ERT ARIET A7 2 AT 391 HiY Yolell disd &
A ¥ HAT T 3 G T | 84 ol | 31
¢ 3@ | S/ JMIDI F I P @ T4
GIYoT GRET & ARI—ART B GRET G3e
PR B T 3freEaE fbar qn g A garn b
DY S BT ™ < & R WG BT
dd |l ugaHr Amfed [y S9a Siigd &R A
QIR fHa1 S b | Fazre w8y o &F ®
TYTROT GRETT Ud FHIhd PV UoITell & AedH |
Pl @7 T g™ R ) ST 32 HrRIT @ 1
ARG P |

Irdrk tkx-drk Hrkg dk v;ktu

A H fAId 29 AR W 03 FawR,
2018 TP AADAT SITHHAT TS BT AT
fehaT T | BRIHH BT AR 29 FER, 2018
Pl fohar a7 fOaH IR & Qe 1. 31TTe
Rig TaR 7 91 ®rafery sEAl B adaar vd
SAMERI @ WO ol | fAeers #-ieg A
AU &I H T BT AT BT ER WX
R FAMCN] §Ra- & Fallg & Ud GIF @
A B ATAR SIqdD BRI DR DI MU
fopar | W & SR faid 30 /10 /2018 BT
HOFPROTR & WY <l H A ST b
o farar rar O SR fha=t 9 s\
STTHIAET T Addhdl Bl 99 faers T | fadis
01,/11 /2018 T4 2 /11 /2018 T MH foTad
@ QI a9 g weR el @ U Tig H
HH: fHAMI Td Whal BIEI & dddhdl Ud
$AMER & Y g T | AWE & R

fod® 31,10 /2018 &1 GRAE H "FIT 9YRT

3TATAT MU & fIeiTeral @ ST T 1eATdh]
= W 9 FgH} 9T foram | faid 03 /11 /2018
DI HeIH H A= el & sEl 8 IR
I R U Ufaifar &1 s
T RTFH ST 100 BTAT 9 I1EATIDT H 9T

foram | iy TH=IgD G Y& bl DN
Sl T, AR T ERIHEl W IR S
farr W v @rear 9 fean|

HTIHT BT TS fqid 03 /11 /2018 Bl
far T red g9y Ao s1 gE. 9 [{iE
ST fAR=T fcrNRTarel & faoidn eriea—h T,
B3 T EATTD] Pl JREPR QbR FHT [
T | BRIHA BT HaTel SI. A9 H9IT T4 ST,

3y AR giRe  fdan|

—f'k n.kkyn DLFku e 1po'kn; Beh{kk Vhe
dh nk fnolh; cBd dk vk;ktu

WRo ¥ faTid 6 RAdeR, 2018 BT WA &I YA
TEET FHET S Bl d8d Bl YR AT
TIAT| 93F DI eI WA P JSHD G
SR P fawafdenea™ & yd gHerdfa i €.
q. g St o1 fdar| srge Heled q 37U

A § 9ara7 fb 2RT Pifd & SuNrd <97 B
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P IATEHAT § U 3eX0d AT M AT 8; TRl
@ G 9¢ V8l © 3R fhami o ufd sarg
S A M Tl o T&T & | 37 uReerfaa 3
FHGT BT Yol T STRIAd f[Adhed 81 bl
2 o faff=1 ragal S %t 9 Heoll ScdTe,
ST g S<aTeH g IYUTer, Jiarerd, Foel
T, A9 SIGH, SIE Hedaed, A
UeishUl TS & AeTH | &H [l &l e,
UIY9T Ue 37T & HIR—AT GAaR0T GReTT gHfad
PR Fohdl & | AT & Faxg €. 9. &, HErE,
Sf. U, G4, X1, 1. ¥l SRl 9 Sl U &R
S SfOF—_H fdaR W 3R |Afhd iy
JUTTAl ST I 3T &M ! fem g g2 R
e Tl DI | Y YTl I & e S,
3fretTe g Yar = |41 AR &1 WrTd Ra
BU A gRT fhd Sff X8 ey il bl fere
grfe Rufe gwgd @1 | fafd=T faaml S Fafdd
P YTl UaeH, ®Hel YUMol Ud HHRA
geed, Sifdd BN Yormell, do-iia! kR ud
AT & [Tl & SU-—31u+ a9 bl

faega gfer Rufe g &1 | TuRTe= | |ffd =
TRIF & F91 Bl & 1T 98d B Ud D]
REMAIT UF Smaeadiell @ IR H ¥ ==f & |
UKId 93 6—7 Ryder (T fa=) T =il foraH
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GerE ¥ fadie 15,/09 /2018 BT Tawwdl
NI & I AT G &1 e fohar
Ud o it 9 W de—agd] 9RT for |
BRIHH B J& AT SR & Y b Uq
£ EA <9 SN B | UoodyRd o FIHE A

e iepT STt fAfRrs s1fcrfer vg | grea aifafey =1
T AT Ud wraferg HFdl $I wesdn al
quer feerg | e wweE § g8 qann b
ATl STTRaddT SR ®del 8% dd I
9 EIeR AU —ury fl B ARy sHe
AR AT BT G B Ird FRAROT IR AT
&4 <A1 912y | faRrs srfafer s faeww i
SIS O 9 eIurE fdhar fb 9 3+ mi—u
D TSPl W BT 7 b AT F2adT AT H
IE—TqGHY ATAN N | WRAUH & ewd <.
aroire g YR 9 T ifafmt &1 warTd axd
80 I8 9dr fob 8H SU Bl 3R 8RR
BIc—BIC YN ¥ Iqedl AN H 980 dl
HEANT & Ahd © | S=i I8 A1 9ar & By
YUTTell AR B 3TaRN] d ENe] Hal Yawe
R IS MY S AT W ol I |
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TP ASANT UGTH PR &l 8 | S8 fham

P R SR a7 | ST BT Fa9= S =9 B

P GRIF gRT Wil § Wwdl & U SIiTed
PR D YA D IR H AT TEERT <7 | GReIH
ERT AT BT ST Tt Saresdr ST 15
TR | 2 J7acar 2018 TH AFMT TAT| S
g AT § wedr aE A= sRigd ot
g T |

iFke ikNfrd fpfdrlk fnoll ij fopkj xk'Bh
dk vk:;ktu

i fRifdhea fdad @ Iudter H UM
yrpiad FRfdeca fGad va Sifide @Rl 3R
R MR fdaR Mt fadid 12 FawR 2018
H R Upfad fafbcdr wiTed, 1S &
A1 FATRR ARSI fham 737 | BrishH & i
3Nfafer ST, Ta Y. ST A 37U AFAHTEOT & A
H T ffhaar &1 AgcdT adTs | 38 Ugel
& G ST, Holld IR, RIS INO & Ui
ffdear fead & e & IR 9 9dr™T 9 o7d,
AT, 31, aTTepTeT g a1y BT UTdhicra ferfdhedr H
e Pl GASAT| S 918 Sl #Ae INO
Secretary * S TRE @ HRIHH DI AT Pl
ARBIAT | ©. F=4Tg & 301 URfcl H waari
& HAEIH W dlearl Ied Sfde Afsr @
U TR Pl B TR IAGT BT DI dhAAID]
P FART |

1. TSl M, HRisH aEadd | 3
YO H A% Sia & foly Urpfae fafdhaar
P 33T fafdi garg | 1. uA Rig 9ifds
Wl DI bl & IR H fawga fdaRor foba |
31d: <1, 3fTolTe g Yar o urdfae fRfdbear &
UIes T fI=i= 9T | 9 |Aifcads Aot T80T

ggaTE S & A1 Bafl |
okf'kd fnol dk Jxkjx vk;ktu

RS # fedid 27 /11 /2018 &1 ARAE &
IfYpIcad &7 AT fHaT TAT | HRIHH B
YER™ ARG HEUR d G Sfcfdr i
gArar g9l St 7 fbar | gd fdgrre 2 anre
ST WE HAR G R @ qd T SIS
ST, HarR™ S faitre afafYy w7 | 3w rfafey =1
30T AR H P YorTel] WA gRT <2 &
GTe, JATSHAHT 3R qATIROT GRe IRy ST 32
Ip Y DA WR Y e [T | S8l iy
JoITel! FRAT IRT U YRR AT 17l ¥ FeFeesdl
& HUR B ST I8 BRIBA! D YR—YR gerT
DI AT IS TER D I GRATST 91 &l |
A o @ Holig o1 | qd e s anre
gHIS = fhAMl @1 3 9T =g WA §RT
THf BT B yumell R B ST @ Spe 9
DR DI FRASAT DI T Ig A gar b 519
I oMl & "I & TR fhar gt &
T R QW GEl 8 AT | PN YOl
HRE & N e S yq RiE 9 99l
SR T T R g AR ERT <X &
T & foru fohal ST ¥8 < SRl ol dfere
SFeRT <1 faRtrs afafr 9 s arre
A W & G eed €L HAS
AR Sl A G & a¥picdd & AT W)
|l DI FeTg <1 TAT PYDI DI IMTSITIbT FRET
g WA B oIy WA & WMy BRI Bl A Dl
ggs! qamr| fafRrs «ifafdr 1. WarRm S 7
319 IR W | HTRAHH FHIID ST, AT M
Ao S = |9 1952 W AR IdRS YANTT A
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IH BB P YUl FRIF & ISR TR B
AR g1 dh DI G I BT fawga fdaror
Uer fHaT| 39 IRM W Reod vRA™ By
I, Bald 3ATe] IHE AR T dwld
MUY AT W & Rgenfeai, Ml g
AT T RISThd IR BT AT 41
T | AreidTel TR H Sl el ST
AR $ S IS5 &1 | el 4 Bl
JUTTCT ARRITT &7 YT I V&l | ’fSdhd R
H 2l |iAr i T UM I IE |

AURTEA H HARpIAH HIRIBHA BT SRS
Tl F URIRS T de—agDHR AT fordT | H1IHH
& o H a1 gfcrframell & ufcnriiar &
e H8Ied §RT REBR qdhx ARG 91
fhar 1| M & Harfge d=iiHel g
ARG BT W e HAeled gRT Wid fors
W] AT feham T | YeetayrA Rerd fafd=1
AR U3l & FHTEh! Ud HHeRAl bl
e weley gRT A= fhar Tar | srisd
CIRCICEIRCIRE S RINCC I I G NS G K]
RAR | gIdTe SO T |

BLFku }jk Moo enk fnoll™ ,o "k"k/ku
LokLF; f kfoj* dk wk;ktu

JITH gIRT fe9T® 5 /12 /2018 &I
FhTR ool & wos g H fo"o enk
fnol &1 A fdhar AT | BRIHH & o
A AT WIS 9 Yd s By 5y /A
ST. |l HHAR IO Sif I8 | G STy =1
3 e H garT o eRdl AR 74T § 8K
G ARG P 911 IET 8H T BT ST
2| 4 #3 Aeled 1 Bl ¥ JaT WRed BhIe
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& YA Ud WAl @ IgER B We T
IRPBI B TANT BT FATE &l | I8 PIY oTTell
A gRT ABID AHT H HaT WRY Bls
fqaRor vd oY gomell @ I WERARN @
FHE 2q [y ST /8 9Tl & folg |eere &
fFaere <1 sl g YaR Ud S9a1 S @
YR—IR UeT @1 IR g8 oy g=gare 41
fear| w9 |wie g1 50 farl & fog
B YoTTel] | §RT IR ) T HaT @Ry
PTS U4 g P IF 1 faaRa fed |

DY Yol eI & e Sl sfele R
R =1 w1 IR vd A WSl o1 T
PR GU AR GIRT &3 D1 PIY YOITell & G
YR Ha&T & ¥WReY Pl §91 G+ Td Uyl
qad 3Eq & forg fd S 32 warsl &1 e
SM®RI & | BRIH H IuRerd faRrs sifcfori
Td SE-ufafferat s #EeT HAR, 5N gER S,
1 fakws g 9491 gd 21 gedd Sl = gaT wRey
@ IR H JUA—3MU [IaR | §9 IR ST
3P ATl HIOT, d=Ti~ep, HaT faerme o fhari
& e fdvg ga1 fad 79 & Iqawdi, Jar
YGUT &1 RIBHAT Td HaT @R BHls Bl A
Td SYIRT & A= Usegall IR Tebrer Stefl | ST,
IITY, IR i, urey T fsm 7 By
guell H wHT B A= [T v diel @
i Td Sifde Jdee & A | Ja] Weed
CEIENCE B GRS RACIE GO ISR G
gq g, UgM d=iiie T pudl bl HiY A
T & oM Td ageEd @ AT W@
AT RIS S FIST0, A IRl g 3
JHIRAT & AT B [Igd ST & |

®HIHH D SN ImAford feam M |

A3l T Afzd 10 Al & 690 fhamr dafed
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Bl 760 AN A 9RT fordr| ¥ ARM HiY
JUITell R, A3 T dbewld G e
AWM, WS gN AIad BT YA @R
A U3 YT BT d=ID gRT Aeror

g, vd S gW ®eay A fhar| <1 . Rig,
S R, UL s, ST <Oy Tl BRiBH ©
THIID I | BRHH b T H <. A Rig
Sl S gegare 9o QAT | g9 SRM S GRY
Afetd, S1. 9T 99, ST Ud. &. HIvm, ST BT

HRATHY ID IINRY Fefoid TIRIT3N B Iferd
I Ut B | BRI HE BT HdaTod S U9

Brief Report of World Soil Day Celebration

g% UMNel, ST AT HAR T T HHAY HAR
3nfe AN = |

S.N.  Name of the Institute No. of Participants No. of Soil No. of VIPs Name of Prominent
attended Health Cards attended VIPs (M.P/M.L.A. etc.)
distributed to attended
Farmers
Total Farmers
Participants attended
1. ICAR-Indian Institute of 760 690 50 9 Dr. Sanjeev Kumar Baliyan,|

Farming Systems Research,
Modipuram, Meerut

M.P., Muzaffarnagar (U.P.

Sh. Manoj Kumar, Jila
Panchayat Sadashya,
Muzaffarnagar (U.P.)

et + & Rar 2018 iwamw@m;fm

WW@WTMH

% ikyh Mk kB kkyk dk vk:ktu

RS AR AMBHRMETN D AoEdTG, S’ g
g1 “QkeJ QLV gRATSHT & 3favid 26 il
o —fk 1Lkyh JtM;k 1kB kkyk' @1 s
e 27 WA 2015 ¥ 16 HAME, 2019 A6

—

o 1T | B Yorrell IRSAT UTSeTelr Bl Iga
AR DI FHfbd BN gomell Ud Sifdds Wl
ATl BT Hoild g Rebres TR & HARIH A
< B Iffrpad fhami d& ugar &g fd lku
C<i Nk c<] R & AT fHAT AT | HRIHH BT
YMR™ f&H1d 27 /2 /2019 DT FOIFHRAR foTed
& Hoel Td H fdar 17 | W & Hqerd <.
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ot Rig IR = |41 et va ifaferay or
AT T | SURITd Foild TIROT U RepIfST
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AR

& SR a1 a=fet gRT FHfdhd By gomel
& fafr= vt w Rarfér of a1 7 R

DI 26 BTl B AT B AR (ST UISeereli YR & fdaror 71 UhR &

@ dmh Ik kj .k oKkfud dk uke f0k'k;

1- L[k fnukd

1 4 28 /2 /2019 <. 3rrerre Rig war, fAqere T H me fafdefiazor

2 5 01,/03/2019 . T4, INS dAD ¥ Y. Ud ScRIgvs & AT &1 |
Y W AIRA SUTG

3 5 02/03/2019 S 3R R, ez, el HrHgR fPATl 1 3 SN[ DR & AT

4 7 03,/03/2019 I YI¥LSE T TR BT IS

5 8 04,/03/2019 = ARAL A1, v dsmfve Sifas Sy afes o R

6 9 05/03,/2019  Sf. TI=4, dRS I+ THfBT Bl g&eH

7 10 06,/03,/2019  Sf. 7% HAR, YL JSii~Tdh T SR U | T Bl 3MfSd Jgrar
DY of?

8 11 07/03,/2019 S <drely¥ Tl , 9+ dsi1f~id et o Sifg &= 7 a2

9 15 09/03/2019  <f. gwi=d A1, v d=mfe AT & I BT FHfbd TeeH

10 16 10,/03/2019  Sf. F= W], aR© d=ifas T § Pl &1 Sfdd o

11 17 11,/03/2019  Sf. T= W, aRS a=if1aH T T A @ W

12 18 12,/03 /2019 <. IR G A%, ga= I=1fe Sifdsd Saarel &1 Sferd fauer gses

13 22 14 /03 /2019  of. S IR, d=1~e APl P S Wil

14 23 15,/03,/2019  Sf. g 81, Ug= A=TId T 9T I G &I < I 9T

15 12 HiSAr - - YR A&7 (4X3=12) FHel HE&T 1,2,3,
/12,13,14 /19,20,21 31 24,2526

dy 26 dfM;k
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()
DY JurTell ST YISl bl FAY faTdh
16 #T, 2019 Pl UTH TG Hell JOIFHITR H
3ifem WY UHIRY & A1 fhar T | SuRied
AT ureemeell & SR faf= wifal (WS,
DHATST Bell, HRTPR AU R TS Bell) b
ST 200 Al | W form| s NfSAT
ISl & WY g Reblos TART H Q8 R b
Gl T eATIf=ad 8T | PrRishH & R0l ¥
JAMMHIEMEN s AAolldarg ol IR | Sl
HET DR TS (BRIHH Faerd), Sl Holell
T (PrdpA SfEHr), sN famia R (TART
AR ud o e Uil Rg, ga= Rig iR
1 TS BHAR (P FAFRRIAT) = T TR
UG ReMeT drRidpd d 9RT fordn | drigd &l
AHEIYdD TR~ BRI B LA & BRIBNI
e e U9 R o 9 &l g=are e |

ILFkku Fkjk Nf'k eyk o Nfk rdundh in*kut
dk vk;ktu

HR3) Td GRIW IS, 0T W1 gRT Y
WU 9§ & ® 23022019 ERER 7l & A0S
Gl Ta | Ue [9ena S Hel BT SIS
2T 7T | &3 & STfeary d Igfer 2o &
ﬁﬂ?ﬁiﬂ%ﬂﬁﬁﬁr?ﬁwﬁraﬁaﬁzﬁw
A P IAGHAT ¢, IToilddT Yd qAaRol
GRAT & I W ARG 59 fbde Hel H
T 1500 Thaml =1 WIT foram, Hel &7 Sgare
BRER UM &5 ¥ A fdurre vd 3=
31fcrer T TiveRT= St = faar | g s1fafy
U HaEE H STREUS & A S
Td SISl T 3 fhaHl & dearT 7
Ww@@ﬁﬁrwmm
SUAGHT Ud T T AR IRT & FATe oq
Wﬁuﬁaﬂﬂwﬂ@m?ﬁﬁw
S, arrotre Rig YR vd S8 el dsnfat o
IR—R UeRIT & vd 39 fory S g=garg ff
=T | R BN oTTell S WA, RS

& e <6 araie Rig Yar = |1 i
Ud R & W fhar den ey & e
Ud SIGfad STl & Wigd Ud 3AToiifdeT
GRET Bg WX gRT dally o & fafi=
GRATSTIAT D1 fIRId STBRI &1 | S8i4 I8 I
gar & famT &1 Wl & IdAreddr Ud ™
H gig vd yATEaRoT GRET B PV UoIell |
Bl Bl SR YOIl A PR b
e / Uo7 aifeanT, Bl Ud Ugfali # FHfda
Gy g ATAISI Yeer, qATaRer GRelT 8 Sifdd
DICHRIZB] & FANT Ud FeT ¥arey Yder fe
vl TR Tl FAIGR PR VET 2 |

PRIPH ® fARTe ffdfr vd 9Rd HiY
e uRve, 75 faeell o Hared Affd &
AR AT IR BISSIA & el &1 3feid
T S A & H FHfdhd P Jorell @l qd_aH
dh-Thl & TaR—YAR Ud URATSTT HeTel 8
IRARI S YoTTell I He™ W[ & fHaed
Td ISNDT & BRI B AT DY | B &
IUST WA gIRT =ells ST V& (AR ArsTail o1
SERT A1 & | PrRiH H faRre afafl, sl
BAR Sil, 2N gore Sl Ud 3y fafdre sifaferr
9 U3 fdUR | g GRME &F B
ST yafcrelie fhaml, W deradar 998
U Y SEHAT DI BN YomTel] | d GRM
BISSY §RT JREPR b FHTe fobar |
9 W B Hel & SR $HY YoTTell ALRIH
RO, DA ATe] ATHUTT AT RS, PN (A=
&g AN (BRER) Ud ¥ad HErIal g Ud 3
SUMAT GRT TIGH dh-Idbl TR ARG B
TGeH BT TS AT b T | fhr el &
SR < & AR HRIHT & ST diioD]
Td fhArl & qeg uRerdl Ud fhar It
e Y fear war, forad feamr &
TS TR & FHRIT =g AdIdq Hiy

Jh-Ih] B STHBRT & T | T4 fHamr &
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SIE ANH H ST dTell |feedl gg Uiy
qifeaT dieT fabe, uggRll =g MR fAdeR, Hered
T ud HHIBA B yomell @I fAf=T deheieni
TR U UG U1 Al B faavor 1 fhar
T | HTRIHH BT HATel Y&l a=ili~d Sf. Wi

9 fHar| €L o= | gare Sue U
fea |

egRoil.k 0;fDr;k dk nkjk

ILFku e virjk'Vh; oKkfud ny dk Hke.k

RS H Qe 21.04.2018 T HYTH TE & SFRIERT
ERl U4 Y G Ud SRSy ugers
SR R g faeell ear & dsiiel &
T o gAY BT | SRS UgREd  Sraer
e, faeell & RN Sfdex 99, 8AE Ud
IR WTel Ud PHiY HSd A SlAeR Hisl
R (BRIHH faeye), Sfaex fad g (arlema),
St o g9 (RareH SR I Jsne
TS T2 | HY JoTTell WRe & e < s
Rig YarR 91 dsf<e @1 &5 Ud <9 & foru
FHBT BT Ol WR Fel X8 HRIDH & aN A
R & 97| S8 SURIT dsfHd g A
R el Ud |odl idl H il fhari &
Uers Feoll AR, Bl IMMTRT Ud IgaTer
JMRT FHfhd P UUMell SHISAT BT HAU

fhar | dovarg AT deifael 3 Twfed
PN H HEUTEH, YYUTA Ud Hal @Ry
HIRId FHARISAT Ud S GUR T FHTaIrai

N2

okf'kd ifronu
2018&19

R T & AT e Tl B | a1 H A
= B Yol WA & AR e W Rerd Sy
JoTell AISd, Sifdd HY g Sifded AN 3dhls
BT gHOT W AT | YA PR @ AT F
BT YoITell AR GRT FHfbT P el TR
fhU ST X2 S AW o Ay Bl 1 ARTE]
cal

0k 2018 dh jkeHk'kk Bic/kh xfrfof/k;k
fgnh 1 [xokM: dk vk kEu

TR H o B & et g
BT FeTaT o Ud TR BIATTd Hiad 7 ISTHTET
Bl & ufd ofwsfa UsT &%+ & Iga |
14—18 RGeR, 2018 & ST THATS BT AT
frar a1 59 R B 9 ddfa fafa=
BTIBH /IR S ey o=, fewor
Ud Urey oikgd, f3d WM S U],
SITEMTYYT, S[Tei, TRl U5 URCR UGTH, STl
3Tt T 3MmATST foham T | | wfarnfAramsn ©
ISR Uil ot v, fgelia, et wd uieare=
REPR SHR AR BT 7T | 589 AfaRed
qY 2017—18 & SR f2al § Faifdd dri o
el BT BT AT REpA A 1| S
gferRNreel § Tt el & SifwRaAT v HHaRar
= go—7¢ B UM 5T | S= & fHeerd
S ofote Rig HYar = faoril ufownfar @
TS <d 8¢ Al deiel wd SrireTRal |
I 2fdrd W 1fdd BRI draf df f&d #

/
|
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P TJAT B YOSl T e BT Bl

3G 9T Ud iy Heell AHARITSAT BT FHIE

uRye gRT U1 f2al ufFerel ¥ dAlbt
Sl & AeFH W fRAEl dd ygara SHd]

fgnh dk;"tkykvik dk vk ktu

B DT AU [hT |

@-1-  dk;@e dk uke fnukd ifrkkxch

1 &) wrferen % fa¥iid /09.03.2018 BRI B Td T Sfafey
2 f2&) wrfere U fa¥iid /20.06.2018 BRI B Td T Sfafey
3 &) wrferen U e /25.09.2018 BRI B d T 3fafey
4 &1 wrferen U e /26.12.2018 BRI B Td T STfafey

JitHk'k dk;kvo;u Bfefr dh =ekfld cBdk
dk vk:ktu

vof/k fnukd

SEa — A 07 HTE 2018
e — S 20 ST 2018
Jelts — RideR 04 fdaR 2018
Fcar — fadaR 18 faHaR 2018

dw; I/:k dk vk:ktu

RIF & HITR # fadie 16 RdeR, 2018
BT T YT AT S1 3TeeT fAgRT arouR)y
ST BT @] Yo AR guafafdy W sigiaifol
AN TR & oIy w1y Fear &1 3o
AT | BRIHH § G & 9! Bl 7 FuRdR
AT Toram AT aTSTURIT S &Y UROISTIS Biddiali
BT UTS fhar | s SffaRad aaxell = aroruly
ST @ Sod AMeUS drel IoHfdd T AEToTh
Pl P I@ BT | 39 AR W G D
feere . oo Rig YaR 5 o1 e H
ol St & foRie afdde d $fda )
BT STAT | BRIBH & A H ORI &
Jeff-iepl Sf. gua fAsm, Sf. =rw=wrg U Sf. forem
qat BT A9y IR BT |

Linb; Bfefr Mjk fujhi.k

AT & DB H IS f3al & ol
TN H g8 WA BT FRIET HHER TSI
A o Tad IudfAfa gy faHie 09 Jrdcey,
2018 @I 7 faeell # fbar war| FRieror &
SR G ® ARG 3fede Ud Wawl gl
AWM & o2 Ud akS gerdfd feren
B & Url TR ¥ e faaRgde aat
DI TS| ARG T HRrT H om Bl ®
IR TN g5 U9TIl OR ATy e foham qeim
g favary ST fob AI gRT RISTHINT fa9RT
gRT MR a1t dried & |l 2y dledi &l
g g=1 foam SR |
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LIST OF ON-GOING PROJECTS DURING 2018-19 AS PER 30*

IRC PROCEEDING#

S.No

Project Title and Code PI

CoPI’s Date of

start

Likely date of
completion

Development of sustainable IFS Dr. L.R. Meena
Model for Western Plain Zone of

Uttar Pradesh.

Development of fruit crop based Dr.Dushyant Mishra

farming systems for higher productivity
and profitability

Crop improvement for organic Dr. Devendra Kumar

production system.

Development of Protocol for value Dr. Amit Nath

added Products from organic sugarcane

Evaluation and Identification of Farm
Implements under Different Farming
systems

Dr. V.P. Chaudhary

Development of climate resilient Dr. L.R. Meena
agro-horti-pastoral model for
sustainable production and livelihood

under rainfed condition (New Proposal)

Development of mobile based organic
farming Advisory Service.

Dr. Vipin Kumar

I1. CSRM (identification of climate resilient alternative efficient cropping systems)

Status of organic agriculture in Dr. Sunil Kumar
Jammu division of Western Himalayan

regions

Physiological approaches for improving Dr. L.K. Meena
productivity of promising cropping

system.

Dr. S. Malik,
Dr. Amit Nath,
Dr. D. Kumar,
Dr. D. Mishra,
Dr. C. Bhanu,
Dr. A.K. Prusty,
Dr. A.L. Meena

2017

Dr. L.R. Meean,
Dr.S. Malik
Dr. Amit Nath

Jan-18

Dr. L.K. Meena, 2018
Dr. L.R. Meena,

Dr. Kamlesh Kumar,

Dr. K.H. Singh

(DRMR Bharatpur),

Dr. D. Kumar,
Dr. Kamlesh Kumar

Dr. Nisha Verma,
Dr. Dushyant Mishra,
Dr. L.R. Meena

2018

Oct-18

Dr. D. Mishra, 2019
Dr. Amit Nath
Dr. Chetan Kumar

Dr. L.K. Meena

Dr. N. Ravisankar
Dr. Dushyan Mishra,
Dr. N. Subash,

Dr. L.R. Meena

Dec-18

Dr. A.L. Meena
Dr. L.K. Meena,
Dr.Chetan Kumar

Aug-18

Dr. D. Kumar,
Dr. P.C. Ghasal,
Dr. A.L. Meena,
Dr. Sunil Kumar

Oct-17

L Integrated Farming Systems Management (Livelihood security through integrated farming system approach)

2022

Dec-23

2022

2022

Sep-24

2024

Dec-21

Aug-23

Dec-23
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S.No Project Title and Code PI CoPI’s Date of Likely date of
start completion
3. Identification of cropping system Dr. Amit Kumar Dr. Prem Singh, Nov-18 Nov-23
module for different farming system. Dr. D. Dutta,
Dr. P.C. Ghasal,
Dr. Sunil Kumar,
Dr. Jairam Chaudhary
Dr. Chetan Kumar
4, Measurement and Estimation of GHG ~ Dr. N. Subash Dr. Debashi Dutta 2018 2022
emission and carbon footprint in Dr. S. Malik,
sustainable IFS Models of western Dr. L.R. Meena
plain zone of Uttar Pradesh. Dr. A.L. Meena
Dr. A.K. Prusty
Dr. Poonam Kashyap
Dr. D. Mishra
5. Long term influence of resource Dr. V.P. Chaudhary Dr. R. P. Mishra 2004 Extended
Conservation Technologies up to March 2019
II1. OAS (Evolving sustainable organic farming systems practices)
1. Development of viable and Programme leader Dr. D. Dutta, Sep-18 Jun-22
sustainable management options Dr. R.P. Mishra (OAS) Dr. P.C. Ghasal,
for integrated organic farming Dr. Jairam Chaudhary,
system (OAS 1) Dr. A.L. Meena
Sub Project:
Development of pest and disease PI- Dr. Chandrabhanu
management package for organic
farming system
2. Nutrient Mangement in different Dr. P.C. Ghasal Dr. P.C Jat, Oct-18 Dec-23
cropping systems under organic Dr. D. Dutta, and
production systems Dr. Chetan Kumar
Dr. Amit Kumar
3. Development and validation of Dr. Debashis Dutta Dr. R.P Mishra, Nov-18 Nov-21

microbial consortia for crop residue
recycling under organic farming system

Dr. Chandra Bhanu,
Dr. A.L. Meena,

Dr. Jairam Chaudhary,
Dr. Amit Kumar

IV. TTR and HRD (Farming systems, demonstrations, transfer of technology and capacity building)

1. Refinement of Horticulture Based
Farming System Models for Food
and Nutritional Security

2. On-Farm demonstration and
refinement of improved IFS
technologies for livelihood
security

Dr. Poonam Kashyap

Dr. P.C. Jat

Dr. A.K. Prusty, Jan-18 Dec-22
Dr. A.L. Meena,

Dr. P.C. Jat,

Dr. Sunil Kumar,

Dr. Jairam Chaudhary,

Dr. Peyush Punia,

Dr. M.P. Singh

Dr. M.P. Singh,
Dr. P. Kashyap,
Dr. Peyush Punia, and
Dr. Sunil Kumar

Jan-18 Mar-22
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S.No Project Title and Code PI CoPI’s Date of Likely date of
start completion
3. Characterization of existing Dr. Nisha Verma Dr. Khushyal Singh, Jan-18 Dec-22
farming systems in Uttarakhand. Dr. V.P. Chaudhary,
Dr.Vipin Kumar Chaudhary,
Dr. Amit Nath.
4. Study of pesticide residues in Fish Dr. Peyush Punia Dr. A.K. Prusty, Oct-18 Oct-21
grown in different integrated Dr. Sunil Kumar,
farming systems Dr. Debashis Dutta
5. Diversification of existing farming Dr. Khusyal Singh Dr. M.P. Singh,
systems of Western Plain zone. Dr. Peyush Punia,
Dr. L.R. Meena,
Dr. D. Mishra,
Dr. D. Kumar,
Dr. Nisha Verma
V. Co-ordinate Unit ( Coordination and monitoring of IF'S and organic farming research in the country)
1. Development of Integrated Organic Dr. N. Ravishankar Dr.Amit Kumar, Nov-18 Oct-20
Farming System models for different Dr.PC. Jat,
regions of India Dr. M. Shamim,
Dr. D.Dutta,
Dr.Suresh Malik,
Dr. Poonam Kashyap,
Dr. C. Bhanu
2. Identification of climate resilient Dr. M. Shamim Dr. N. Ravisankar

production system for different
ecology (IXX13036)
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S. No. Name of the Scientist Designation Discipline
RMP Dr.A.S. Panwar Director
Principal Scientist
1. Dr. M.P. Singh Pr. Scientist Agril. Extension
2. Dr. Prem Singh Pr. Scientist Agronomy
3. Dr. Peyush Punia Pr. Scientist Fisheries Resource Management
4. Dr.L.R. Meena Pr. Scientist Agronomy
5. Dr. N. Ravisankar Pr. Scientist Agronomy
6. Dr. Suresh Malik Pr. Scientist Poultry Science
7. Dr. Amith Nath Pr. Scientist Food Technology
8. Dr. R.P.Mishra Pr. Scientist Agronomy
0. Dr. N.Subhash Pr. Scientist Agri-Meteorology
10. Dr.V.P.Chaudhary Pr. Scientist FMP
11. Dr.Dushyant Mishra Pr. Scientist Fruit Science
12. Dr. Debasish Dutta Pr. Scientist Agril. Chemicals
13. Dr. Devendra Kumar Pr. Scientist Plant Breeding
Sr. Scientist
14. Dr. Khushyal Singh Sr. Scientist (Agril. Extension)
15. Dr. PCJat Sr. Scientist Agronomy
16. Dr. Chander Bhanu Sr. Scientist Plant Pathology
17. Dr. Poonam Kashyap Sr. Scientist Horticulture
18. Dr. A. K. Prusty Sr. Scientist Aquaculture
Scientist
19. Shri Vipin Kumar Chaudhary Scientist Computer Application
20. Dr. M. Shamim Scientist Agri-Meteorology
21. Dr. Sunil Kumar Scientist Computer Application & Agril. Economics
22. Dr. Nisha Verma Scientist Home Science
23. Dr. Raghuveer Singh Scientist Agronomy
24. Dr. Lalit Kumar Meena Scientist Plant Physiology
25. Dr. Amrit Lal Meena Scientist Soil Science
26. Dr. Amit Kumar Scientist Agronomy
27. Dr. P.C. Ghasal Scientist Agronomy
28. Dr. Jairam Choudhary Scientist (Soil Microbiology),
29. Shri kamlesh Kumar Scientist Agronomy
30. Dr. Chetan Kumar G Scientist Soil Microbiology
S. No. Name of the Officers Designation
Technical Staff
31. Dr. Yogendra Singh CTO
32. Shri D. Tripathi CTO
33. Dr. Vipin Kumar CTO
34. Dr. Brij Mohan ACTO
35. Dr. Om Kumar Tomar ACTO
36. Shri Naval Singh ACTO
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S. No. Name of the Officers Designation
37. Shri P. P. Mishra ACTO
38. Dr. S. P. Singh ACTO
30. Shri S. K. Duhoon STO
40. ShriR. B. Tewari STO
41. Dr. Vinod Kumar STO
42. Shri D. P. Singh STO
43. Shri A. P. Dwivedi TO
4 Shri D. K. Pandey TO
45. Shri Krishan Kumar TO
46. Shri Uma Shankar Pandey STA
47. Shri Ashok Kumar STA
48. Smt. Anju Verma Sr. Technician
49. Shri Raj Kumar Meena Sr. Technician
S. No. Name of the Officers Designation
Administrative
50. Shri Ravinder Singh Senior Admn. Officer
51. Shri T. C. Sharma F&AO
52. Shri Surya Kant PS
53. Shri Attar Singh PA.
54. Shri Rai Bahadur PA.
55. Smt. Jailata Sharma PA.
56. Smt. Alka Jain Assistant
57. Shri Sanjay Kumar Gupta Assistant
58. Shri S. K. Bansal P A.
59. Shri Rajesh Kumar P A.
60. Shri Brij Beer singh P A.
61. Smt. Sheela Devi Assistant
62. Shri Ravi Kant UD.C. Promoted to Asston 9.2.2018
63. Shir Prem Singh UD.C.
64. Sh. Rajender Kumar LDC. Promoted to UDC on 9.2.2018
65. Sh. Permanand LD.C
60. Sh. Prasant Panwar LD.C.
S. No. Name of the Officers Designation
Supporting Staff
67. Shri Anand Singh SSS
68. Shri Prem Kumar SSS
69. Shri Rakesh Kumar SSS
70. Shri Kripa Shankar Pandey SSS
71. Shri Ayodhya Prasad Dubey SSS
72. Shri Prem Singh SSS
73. Shri Mahavir Singh SSS
74. Shri Siddh Kumar SSS
75. Shri Harshnath Singh SSS
76. Shri Sada Ram SSS
77. Shri Gajendra Kumar SSS
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