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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 sustai nability, resource use efficiency, employability
and climate change; with specid referenceto small and margind farmers, that currently
constitute about 86 percent of the country’ stotal landholdings. Scientifically designed
integrated farming systemsplay significant rolein providing sustainablelivelihood to
margina and small householdsastheexigting farming systemsdo not provide sufficient
round the year production and income to meet the requirement of relatively larger
family sizeof thesehousehol ds. Exigting farming systemsproductivity and profitability
ishampered by increased market dependency and declining factor productivity.

I ngtitute hasundertaken variousresearch activitiesunder ingtitute programmes, AICRP-IFS and AI-NPOF network
with an amto improvethe productivity of existing systemsand profitability. Inthisendeavour, AICRP on I ntegrated
Farming Systemsis operating currently with 74 centres covering al the 15 agro-climatic regions covers 25
States/UT’s. Seven experiments/study namely Sustainable resource management for climate smart IFS (32
locations), Development of region-specific IFS models (9 locations), | dentification of cropping systems module
for different farming systems (37 locations), Eval uation of weed management practices under organic production
system (8 locations) and Carbon crediting and GHG emission in IFS models (32 locations) are taken up at on-
station centres. All India Network Programme on Organic Farming (AI-NPOF), is operating currently with 20
centres covering 10 agro-climatic regionsand 16 states. Under the programme on Geo-referensce characterization,
till now, 3629 organic and 126 natural farming farmers from 16 States have been characterized besides bio-
chemical characterization of 5 inputs and 6 ITKs. Natural farming concoctions have been evaluated in rice-
wheat system. Package of practices for 51 cropping systems have been developed till now under scientific
package of practices development programme which also includesidentification of 104 varieties, 3 bio-intensive
complementary cropping systems, weed management package for 10 cropping systems, insect-disease
management package for 12 cropping systems. Seven Integrated organic farming system models suitable to 6
States have been established.

Quantitativeanaytical toolsand modelsarebeing appliedinfarming sysemsanaysisfor target-oriented productivity
and profitability and science-based evidencing of farming systems. The research activities and programmes of the
ingtitute, AICRPand network workswith the aim to double thereal farm incomethrough farming systemsapproach by
2022. Capacity building of scientists have been made by deputing them to national and international training. The
Institute during the COVID 19 period disseminated the information to farmers through devel oped apps and through
media, whatssapp as well as organized severa kisan gosthies and field days on different aspects of farming systems
management.

| express my gratitude to Dr. Trilochan Mohapatra, Secretary, DARE and Director General, ICAR, New Delhi
and Dr. SK Chaudhari, Deputy Director Genera (NRM), ICAR, New Delhi for their constant guidance, encouragement
and support. My appreciation is aso dueto Dr. S. Bhaskar, ADG (AAFCC), ICAR, New Delhi and to other steff
membersof NRM divisionfor cooperation and support. Thehelp of the Editorid Committeein compiling and publication

of thereport ishighly appreciated.
=

S Panwar)s
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$. G ITa (B o #)
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€. q9reg: 9id (9. g H)

Ue 3IR o1 HaTHgRy o 111.00 111.00
ol o7 3fiR 3 wifdr 00 00
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i°t SISIE 35.14
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3. dHaAl @ Rerfa (31.12.2019 d®)
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CIRCIENIRIE CRCIEEAN | 01 01 0
fac va oSy 01 01 0
eSS BRI 01 0 01
NEDEY 04 04 0
CIRGCRRIRED 02 02 0
ool Hfd 01 01 0
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B Iforits 01 02 01
B forfts 03 02 01
B 16 0
WER—® HHAR] 11 11 0
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AR Y ST TRAE (SR P e
T 3R e T (S2R), SN A1, 9RA WRER &
JATT UH TATIT WIASH 8, Sl HIRAI
P rgee™ uRYE & ®Y # SIHT ST 8 | I8 16
TS 1929 BT HY W AIA HHEA d RUIE &
3RO H AATSE! USTIhROT AT, 1860 B AT
T Goflepel AIITEEl @ w0 H ReIfud febar m o |
SHP] GG 78 ool 1 I8 W < H HfY
=T, ITaTI, A UTe SiR U fae 3 Srgae
3R e & W=y, Arf g3 3R ¥eed & foy
PRIT & | U H 101 AEAITAR G AR 71 P
freafermerl & |y FHag @fud #R 11FSR 4R
ATl &I G 311 Td ey Wl | U Aol
ANTET < &7 & | R gRT ARy aeb-iifhal
< B AR ARl SR fafdenrerdl der By
fasm @5l (@d®) & Ay 9 EdaRd iR
AR fbdT ST RET € | SATSATTAR F 30 SR,
R &k fawr wfafaftdl & IRy wRa # sRa
Hifd IR HY & mgFdaT & forg smeft i
g 81 uRug, e iR Wi em &
ATEH W, <2 DI 1951 I 2018 T AT Iedra H
56 AT, ETEA & IAGT H 10.5 I, HSA D
HET H 16.8 A1, G ScUreT H 85 I IR IS B
IATEA H 52.9 AT fg BR < BT A @ AR
GIYOT YREAT H SATATR I B | B H o= e A
P DI FTal ol H URYE o 9T Yeb T [HbT
g 21 uRve & I Al TR R 99D
&3 3 FEY WHR by S & | 32 BT el ST
& forg diyor gRem, wefa Wl Avg f, o @ B
D AT TAllgel AT 3Mfe AR & FHel
g1 AT 8, [T FRIART Ufhga Y HomTel!
3UTRR fhaT ST el & | gl Bl |, ARAT HiY
T URYE (SMSHITAR) BT A AR By
JOTTAT SITHET I, AfGYRA | ®U A HRIRA
2| T R 7 < @7 A Siefary & & fory
51 Y Yoell Afed faamfiad fhd dor Sifde et #
51 HBAA YUl B IUTEd Tb-libal & RS
PR IRA WHR Td 50 ORI DI JaiRd gd
wTRa e 2 |
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AR HN Yol gHa™ G- (WP
317Y)

IR P GOTTeAT STTHIT AR -1 TSR TR B
oIl 27 aFR 2014 B QAT AT T=AT 9Y 2020 H

QRT &1 AW & MR W 3 RN, U TG
SHIS TAT Th IHRT BT WHE U & 2 |

HAIHATU—ARGIT DT gommell gaen
AT DI I AT

1952—53 : "PYD B WAl W A IaRb W

AT Y6 g3 o |

1956 3T A YN T Sirel 1T 3R 31Raet
AR FAIT AR STTHET TRITSTAT

& w0 H g g

: 39 URATSHT & =Td &l favy 'edl”
MY AR TRANT 3R TRl SARD TRIEToT”
DI AT SSHR Ao Bl 31RIeT
AR FHIT AR STTHET TRITSTAT
(T3S M UARYL) & ®U H YigaRerd
3R wrepd far T |

1989 : 3Rge URA FHf~ad AR TJHe
GRATSTAT BT BHA YUMol R 3fRae
IRAT FHfaa IJae™ aRaAre @&
A B JOMl AT TR
feemed” & 99 ¥ HIKIgRT WRS A
Zerfud fear T |

1968—89

0 39 feeme @ AT 13 Ag—ddared
Dl D AT A8 Ao Sfdd Tl TR
eadm URATSHT (TAUIRITE) BT B
yoTTell STeTE uRATSHT Ferery |
SirST 7 |

2010 . T UUTTell & ST GHR BT TCh] B
TIISHR HHS TOTTell STTHT TRITSTT
feererd @1 PN yomell AT

2004—05



RIS HeeTerd F1fAd fdhar rar gen
A YONferdl WR 1Rget YR qHfd
AT YRIISTT BT 9 dEcTdr Py
JoTTerl IR 37Reet IR FHIa THe
T gRaeT fAeeney uRafda faar
T |

2014 : e YUTTell SR IR fReeierd
(Fu3rguR M) BT qoi e |wermd
# S=a @MUE) w) fear ar @ik
SHRART By YOTTell SIHeTT el
& WU ¥ AT fHa T | BN ygonferar
R RIS ARG gHfad e
gRIASHT 3R Sifdds WAl R Acdd
RIS (TAHIRIUE) R & 1=
3T & wU H T B |
<féra sfaera
B YUITell STTAET IRATSTT Bl ST ST T.
g1 Whae, (Had sRISC i Alsel RAd, TaReH,
Y &.) B ARTATAT & JTA TR 1940 & A H gg oY |
Iz Mg @ IdRar o1 i b Hay § Refq @
FHIET B B [T Teblicrd SUIRIA DI AT
UdpeeRel RAd gRT SMHERG fbar ar o qen
I e Rrd, 1947 H Y1131 g3, fo=TeT <21 H
IRP PN & Tea=™ AR I R ABRIHD
T ST | fHaMT & Wdl R BN el Rl dT|
T B SR TANT Bl WA T b
HATA & Hecd bl RuIc H ge1 a1 17| av 1953
H ST 1 IIRAT WR AR IR FANT RIS &
AETH W, TRA—HRS! Heifiel FgdnT §Hsid &
3T, el & Wl IR “SARD YIS B AR
B foRad Se=al & A1 dredTizd far T |

o M & &3 BT RARTA & 3T T—aTel T FAIS!
H 0D, S TN BT BAd b UfAfhasil a1
T B B U |

o U Ml el H A= SeRepien! Arver Hfcifehar
@ ofE MR A= B—<terarg eat & fog
SSCTH SRD FATST BT IFAT DR |

o T H W IAEH de™ & foru fafi= rsgre

IR Brmfed Idvdl & Iuel uesia Ry
TG BT |

o fHUMl & IHT HUS SUTGH H SdRD SUATHTAT
DI YHBT BT TG BRAT |

IWIF fdgal IR BRI Hd gY ay 1956 H
3fTee TR GV AT Hegel AN @& forl =
Dol B W gRATSHT & ST=ITd ol AT 3R 39
JRaeT AR ARl AR I¥ef0T (TRISHITey)
& ®U H AT HAT 737 | I8 JIorT b vd gaa
fafr=T ==om # yerfay evat gY fasm ofik denfie &
I ¥ gig wd el @1 ggdl AR Bl T B
H ABe B AP | P AiRplad veradi, R=rg, gy,
ARG SaRe WRATIR =0T 3iR 3R B! dl
FHAIT PR FTAE &3 BT AR fHar Tar qen
2! @ IRAT IR SRS SUANT &HcT Bl 81 B
TIRT e fhU Y| 1968—69 H T AT Bl
IRIS AR AT T JTALTT TRATSAT
(TIMSARRTYY) & ®U H <1 Tl NS TG WA
IR "ARE JeRE GGV & A1 Wi [T AT
AT |

IRT H PV e, 8RR il & arg 1 gurd
HHA TR i I8, ol U WIRT e & foy
oTTel! gfREeIv BT <112Y | $9 €ROIT = HIeT OTTel!
SHE JFAUM AR A B 7Y Aicared & siR
7 41 derguR ArsTr Bl rafy 7 Jg uRASHT Fosne
H gRafdd @1 78 3R 3H BAT UUITell JHeT
RATSHT fFeeme & a9 & wU H A9, 1989 H
AT B wU H HEIYRH, RS, IR Yo w@iud
foam T | 1137 dadi Ao & SRM NERITHRIR
DI 2009—10 DT AT H BT YIS JTHET YRITT]
fAcerTery (MSIUwUHsR) & wY H ga: A1ad fhar
T 99 2014 B @R (1247 dEadtg IrorEn) H
GSUHTHER Bl qof [IeRyd dwermd, IRA™ Sy
TOTTel ST WM & ®U # I~d 3R A1
BT T TAT Ui P gomferai uR iRaet R
AT AT URITSTT (TATEHTARYT—IATSTHTH)
& A (@ 74 D) R Afdd WAl 7 Tedd
RATSHT Y (TS, Hisar 20 Ge—dare dal)
FfeRad SHTQR & |1 | BT U 1= 3T
g RE |

o  TUBHIGA B YUMol H, IcTaehdl IR FHTE
JUANT &rHar | IR & forg, ScTe adAIfhal
R gATET 3R AERE SR BT |
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o AN P Rerferal & fog were, amfdie wu |
Faerd R TR @I 3fc W, Wl vaied
TN YOTTeAT Aied faafRad &=eT |

o YUCll SMeTiRd HfY Saures drenfifeal &
- 0T, FATI AR GRS BT |

e UPHIGd B YUNferdl § Ad FAEA [JhrT 3R
AT 0T AT |

o Py yumferdl & orgHu™ 3R faswr & &+
UE3ll IR SUS YAl b Udh HSR & wU H
BRI DR |

e T H UBHIGd B YUl IFAI B A

3R e rqeTHT HRAT |

SHAD! WIUAT & 9% 9 G | fafr=
qTRReIfcra e 3R FR—aTeR Refcrl & forg,
P IcTe el & I iR 2ie H Feayel
2AnTer faar B | 39 denfafasat & Sewa =8 denfifdsar
@ AT ¥, KA A STANT AR IfHTH o
T HRAT B |

ITEEE & HB WA &7 = &

° TP PIY Homer |

o JMAYIHAT —ATETRT HIA 3R ATHITID
B / B YRl BT BT T |

o AN A Pl & folv gedd Bl &1
AT |

e IdH BHUT AIGH IR IR BIA Ul &
for ot SIfAfy &1 eTide |

o AT WTet HOUMeRIT & ST SIATS ARSI
IR B YT A &1 Sraciie |

o fIf= H—uRRerfde &= vd 3y Refar &
fargetyor - |

o PN /HHA YUMferal T faelyor HRTm

o =T waal 3R gl & fbAl & foy SeaRapi
b B Td AMYE I ST PR |
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i
=S¥/ wda gunferdl H UdHidpd dIvsH
J&E BT |

e T P IUS IR HE P SdRar vl W,
dedifeld Udlpd Ulvd Jdge R RIS
TdRE BT YA ST HAT |

e  IMI—3MTS BT YU | Tolgd Bl Bl
JATII BT |

o TN GReToT MEnffeAt &1 faed |

o TIarg TabaR BN DI FUEAY <@ |
o Sifd® vd uRYfg @l o1 fawdr |

o Al W B UUITel Ufhal &1 e ud
M gRHRT |

o  THHA /P YUl | HaOd ScHd Tde &l
WS |
o  PfY YU UM Ud TR W FRRd AFG

AT USRIl BT [dhTd BT |

HTHITU—ARAII DI YorTedl [T AT
g1 Fr=faRaa 9 aieg Garfea =:

1. WIHIIJU— IR S Yollell T GeI
JATS 31T U TN AR AIEIYRH, JE&ATAd 370
IR MR (YT BT Ol Tae, Bl Jolell
SN qATETT T T, SICER
PIY YUTell, Ud U] RITHIaRer URshRo Ud
AFG AR e IS Shls @ Al gol
fIwRia W & w9 § FRRd 2|

2. UPHIpd PN yonferdl W AR AR wHfaa
FRETT URATSHT (TSR —3TgTHya)

9 URAGHT & oFaid ICAR UG AT & $HiY
faeafderneal & Wea 9 Q¥ & 74 bl W BN
JoTTell Afed ISR &1 # Srgde™ &I far <
R &, $TH 9 60 AlSc Q¥ & 24 A4 & 32 D4l
BRI IR b T & TAT 97 R ST BRI TTfy
W B B YUNC Aed H fHAEi B FgHii
JARTT R & ol < & 21 AR & 32 B4l W 63
D GuITel! Hieal DT fbari Bl HWIRIAT RT IRERROT
faar S <@T B |




YE URASAT T b 16 Al H Rerd iy
foeafaamerdl /omg M U IR IR WR 20 Dl H

SIfqe AT Ud UTpid Gl dabeilan! [daTd H HRIRG
21 39 RIS BT ICAR-IIFSR gRT Saf~ad faa
SITAT &1 39 URISHT & 3=id, 51 S~Id HBad
YOIl B Tga R SIfdd Wil B adiid! faamRd
CalRi

W JEET Sudieral

o TP UdHg UdhIgd Slfdd Tl UTTell Arsd & ded
G & SR HIFDBT +@AMSIT IRT U0l 1000
It 9. A IATeH Yol & dEd 2 RN &
o 263 fa=11 & forg =RT ITEA HT 18T HRA
T | IUITel @ SN faweryor | Hahd fietar ®
UYEN BCH B WIT Slfdd Wl YOTTell @ e,
JUATY Y AISSA & HAGA @ IMIR W 0.78
ARG BY (W 3R I MeRa) & 1.23 ARG
T Tebs (FATet STTETRA) Bl g A WIS Bl Sl
DB B |

e UHIHd Y YU (RSUHTH) A Pl Biced
P IR STINT N & MR R 7+, Fed
3R Sa yonfert # avffera favar o & | Afora
WECH (TRAE.) & AaH H DIcARIS BT SUIRT
gfd aCIR 0,001 ¥ 2.34 fhamm vamg. ufa
TIIR DI AT | I B HHAT dg Db A
IMETHUH HiSed HH BleAed H qiffepd fby
Y | ST SIRBIC H JMSUHTH Afsd 3R HHAI
B Dol MR IMEUHTH AlSS HETH BISATIID
Ao H °1g 7Y |

o AT Tl & Usiipd [ Bl aRdfde TH7a
D AR W R STl & AT A9 B
Rerftr & MR R PN—A® & "ead ¥ B
70 il g¥ed AU Q| AR (Selrs |
RdaR) 3iR URT AR @TaceaR I SH) & SR,
IR & &7 & He H ASThar & wR Jfsmarft
@ 50 Ufcrera ¥ 31fdd g |

o Sffarg yRad & ded [Chre, HHE YauT ®
qEd Jeid by 7Y 3 A Bl Jom H

A Ol | Ied Y& MM I b 11
o | fafe=T et yonforl 3 FSI—te i i—<der
— AT =1 a9 fd g o™ QT | % &
ERME IR B foIT IR P Wl 018 TIIR
JETAT—aRITTE 1 7 3R 1 ¥ BT 161 =1
qPb BT ART AT S AT 2|

TRT TTh 3R Fovey [Aeelyol & SUART B
8U, S T & HaTH Sefldl ¥ 252 YRART
by U T BT SUANT BRPB SrgUICITS Bl
fmfor fhar 1 B | U® UBR B 39, 8, 39 AR
15 Uferd BRI & A IR YBR & GRAR &
g Bl TS |

Sifde Wl & d8d 15 AT & U @ 3R
]d HRE @ o Iugeh AT el d B
73 %Al BT 9@l < B RABIRY B T 7 |
A AT HETer, ATy iR R & oy
PH IR $AYC SR YbIdd Sifdds Wil Joelt
Hisa i fby T € |

BHSET Utede & URUMEl & ddhd &
AR T 2l Bl GRT BR & eIy debfous
B Th D YeHIbROT D (4 v i #
JgaR b AHT s 2, Fafe dErd
7 pa fa™ aaae wad a9 & el W
Seedl & TR @ fofy HWIfId ST B |

ATTA—RA TR, ATA—ARA—aRI T 30N
HAAT—ARAI—S[C DI U8 Uf¥ed aiTel & 7ed
STele HaTH & ¥ raferd d 9@ He gt
P Wy H B TS AN

SN "Td & A1 Sifdd Wl JOTell & 8,
JUATY Y Al & HAoA @ 3MIR W 0.78
TRE PO (WA IR IRTEaH SMmERd) W 1.23
ARG U Udhe (FTel STTRTRA) &1 G A I
P ST Fhal 2| BIAiD, IE 023 AT (Hg
THAd METRA) H 049 ARG (T B MR
fafqe vomell) | =1 8, 97 o IS TS Al
WR R BT 7, A UYET GCh YDl el
g |

T BIAT BT U IIORT AR GhR b &Y
# g9 fear mar or, s IR "9 | 92.28
T /BAIR B A1 ITadH 8T ART SYST &7

s S o), 39 g TR FEN H &l hels D
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1€ SaR (75.16 T/ 2aCAR) AT | Uleg] & fo1g 2.
23 fddcer 7aeT JIT JFFTST Bl JMYfT & ATI—HTeT
g TR B Rga & forg 115 oAt & forg &
IRT AR 119 e & forw W ue™ o=+ #
Y YTl Herd o |

AFHRTR 5ol H "B W’ URISHl &
dgd 800 fhaAml &I I=d axich faavor faan
T | IId Al B ST BRI &AAT 405.89
T /BdCIX & off URUR® TR (499.39
BT/ BFCIR) DI gl | Bl e (4 d” .05)
gl

RS 3R AT H Tolgd BT ST & AreT
T JAEIRT Arsel - dAl U Bl 1.89 4
IGTHY 2.12 X fAT|

A, S feAe & aguTed ARG
STEUHTH B TN Frer GARad wx &
fo “BrR e URAGHT & T8d gaR ureld,
R IR Y urere far a7 iR R urerd |
I M H 40 uferd &1 gy, T urer # 29
gfererd @ gfg ek 32 gfaera @ gfg a9
UTe @ WEIH 9§ S o H gfg I e

HIPBT (BTd)—HCR (Bell)—TTe—allfeT (THell) Tl
@ dsd Afredd g AHdel IUW (16.38
T/ TICIR) Tl B T3, 3HS 918 ATde—Ia—T
(16.30 7 / BIIR) BT XA ¥&T | A ST yonferit
QIRGDH ®U H T &l 3R Aaa—Ig—edl
IR - =T (U171, vonferal R Agygu
SIS faTs |

gT—8— T YOl & d8d AfHTH Y& 3
(153 oG /TFRR) Gol [HAT T, $HD d1G
HIDT (PIE)—He (Feoll)—Te— AT (THell) Haet
YOIl BT I R&T| T— T (U2I) I8,
gurTell §RT WaH &¥ g 1T (3.0.95
g / TFCIR) Gol T 137 |

et SN vgfdl & ded g @ 9d8 W
AT 8.63 T/ TICIR STdfdh URURS Wit
P T8 I8 3.06 T/ BACIR AY BIST ST J&T
21 Y % 99 S9Nl @Y e A HEfE
Pre AT @ AT IR S & g9 Bl BH
PR H Ao Rl B

| CAR-Indian Institute of Farming Systems Research

&

Riarg @ a1 # fgae 10 ufed & 99q, 28
gfrerd s &I 99d, 16.8 Ufaerd Siotdt iR Hol
B I URURS FATST Bl I H e HiY
gorrelt & ded aol @l s off | T=1— T (US)
—Ig 3R AFHT (PId)—HeR (Feoll)—Ig— Al
(Wetl) FoTTell & dgd g Sidt (19.41 gfaerd)
3R 519 (31.7 URIeIA) @1 S1fdwad dad qof @l
TS |

Uie IR B dh H, T —HaBI—Heoll Dl Tl
H Y T A S AT (3.120344 / TIAR),
gdd d1q Ada—aTd—g, (3.98000 / TICIR),
ATaA—Tg, (3.88950) / TICAR), HIDHT—3Te}—1g, (%
103380 / BICI;R) 3R TATA—TRAI—TE (3.
101100 / TFIR) | a9 2019—2020 & forw fAq
B Y& ™ B, 32,800 T 4 AR HHA U 3.
4,264 AT |

90T P ARRG (TR 3IR HReR) ST H fafeTe
SIHUGR VAN H s # (¥ 0.05 AR
0.13 Tfcrerd) 3R =1 # SUST (HH: 2042 3R
31.64 Ufcerd) (=11 0238) H FUR BT |

Sifdd ITET WOTell & d8d SIS T8 WX
T A A D1 auT Bl [T Rerfar & wad
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EXECUTIVE SUMMARY

1. Nameand address of the Institute: ICAR- Indian Institute of Farming Systems Research,
Modipuram, Meerut-250 110
2. Budget (2019-20)

1. Institute Budget (Rs. in Lakhs)

Plan Non Plan
Provision Expenditure Govt.  Allocation Total Exp. ¢ E;(p. out Total di
Grant  internal+  Allocation outo ° expenditure
additional Govt. revenue (col. 6+7)
amount (col. 3+4) Grant generation
provided
by Hqrs
out of
Council
shares
1 2 3 4 5 6 7 8
1738.26 1717.26 1738.26 - 1738.26 1717.26 - 1717.26
b) External sources (X in Lakhs)
Pension and other retirement benefits 111.00 111.00
Personal loan and advances 0.00 0.00
Externally funded projects 76.38 41.19
Total 187.38 152.19

c) Revenuegenerated (X in Lakhs) during 2019-20

Farm Produce 35.14
Sale of fish, milk and livestock Included in farm produce
License fee/ water charges 6.45
Miscellaneous 2.73
Interest on loan and advances 321
Interest on TDR 19.20
Others (Royalty and Inst. charges) 1.47
Total 68.20

(CARI ndian Insituteof Farming ysemsResearch A



Staff position (ason 31.12.2019)

Scientific
Director

Principal Scientist
Senior Scientist
Scientist

Total

01
07
12
19

40+1

01 00
03 04
10 02
16 03

Technical Staff
Category-I11 (T-6, 7/8)
Category-I1 (T-3, T-4 & T-5)
Category-I (T-1& T-2)
Total

Administrative Saff

Sr. Administrative OfficerO1
F&AO

AAO

Assistant

ubcC

PS

PA

Jr. Steno Gr.l11

LDC

Total

Supporting Staff
Supporting

02
19
03
24

01
01
01

02
01
02
01
03
16

11

0 02
16 03
03 0
01 0
01 0

0 01
04 0
02 0
01 0
04 02
02 01
02 01
11 0

| CAR-Indian I nstitute of Farming Systems Research



MFII.
IC.

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 coordinating,
guiding and managing research and education in
agricultureincluding horticulture, fisheriesand animal
sciences in the entire country. With 101 ICAR
institutesand 71 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 Krishi Vigyan Kendras (KVKSs) of the council.

The ICAR has played a pioneering role in
ushering Green Revolution and modernization of
agriculturein Indiathrough itsresearch, education and
extension activities. Developments in agriculture in
India through council’s research and technology
development enabled the country to increase the
production of food grains by 5.6 times, horticultural
crops by 10.5 times, fish by 16.8 times, milk by 10.4
times and eggs by 52.9 times since 1951 to 2018, thus
making a visible impact on the national food and
nutritional security. This has been achieved despite
thelimitations of declinein water table asalso rainfall
by >100 mm compared to 1950s, increasein minimum
temperature by 1.6 degrees celsius, macro and micro
nutrient starved soilsand loss of around 16 ton of soil/

| CAR-Indian Institute of Farming Systems Research

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 technol ogy development and its scientists
are internationally acknowledged in their fields. The
challengebefore| CAR isto ensure nutritional security
to evergrowing population of the country with little
potential for increase in cultivable land area, ensuing
shortage of water and global warming.

Mandate of | CAR

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 isone of theinstitutesworking
under Indian Council of Agricultural Research. The
Project Directorate for Farming Systems Research
(PDFSR) wasgiven the status of full-fledged institute
w.e.f. 27" November, 2014 and renamed as “Indian
Institute of Farming Systems Research” (IIFSR)
with 3 divisions (Integrated Farming Systems (IFS),
Cropping Systems & Resource Management (CSRM),
Organic Agriculture Systems (OAS) and Transfer of
Technology & Assessment section) along withAICRP
on IFS and AI-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
Stewart of Macaulay Institute of Soil Research,
Aberdeen, U.K., somewherein mid- nineteen forties.
He was invited by the then ‘Imperial Council of
Agricultural Research’ to review the statusin respect
of soil fertility investigations, in general, and
manuring in particular, and to suggest hecessary steps
which might be taken to obtain adequate information
under different conditions of soil and climate within
avery short time so that the agricultural departments
could provide relevant instructionsto the farmersfor
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 “Simple
Fertilizer Trialson 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 combinationsfor
different agro-climatic regions.

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

e Todemonstrate 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 devel opment
in science and technology and to meet the increasing
demands. Theresearch arenawas 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 Trias'.

Nevertheless, even after green revolution,
agricultural research centered on only individual crops
in isolation. But for a sustainable development the
system approachisamust. Thisrealization 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 asthe Project Directoratefor Cropping
Systems Research (PDCSR)’, which became
functional in March,1989 with its headquarters at
M odipuram,Meerut, U.P. Further, during 11"five-year
plan PDCSR has been re-designated as ‘ Project
Directorate for Farming Systems Resear ch
(PDFSR)’ during 2009-2010. During 2014 (12" five
year plan) PDFSR was upgraded to a full-fledged
institute and renamed as “I CAR-Indian I nstitute of
Farming System Research” besidesAICRP 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.
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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.

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 technologiesfor
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
Ccrop 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 Effect of long term INM and chemical fertilizer
useon crop yieldsand soil fertility under different
farming/cropping systems.

| CAR-Indian Institute of Farming Systems Research
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e Optionsforintroducing legumesin cereal -cereal
cropping systems

e  Farm mechanization and crop residue
management.

e Climate resilient agriculture.
e Organic and precision farming.

e  On-farm evaluation and refinement of cropping
systems technol ogies.

e Cropping/ farming systems related database
management

e Human Resource Development related to
Farming Systems Research

| CAR-II FSR wasoper ating through following
three plan schemes.

I CAR-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 systemsand transfer
of technology & assessment is being carried out.

AICRP on | ntegrated Farming Systems (1FS)

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

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

All India Network Programme on Organic



Farming (Al-NPOF), a plan scheme initiated from
2004-05 operates currently with 20 co-operating
centres covering 16 states to develop package of
practices for organic production of cropsin cropping
and farming systems perspective. The scheme
involves 11 State Agricultural Universities, 8 ICAR
institutes/centres and 1 deemed to be/special heritage
university

Salient Resear ch Achievements

e Maize + cowpeafodder system during kharif in
1000 m? under one acre integrated organic
farming system model promises to produce
fodder for 263 days for 2 cows under organic
production system. The economic analysis of the
system indicates that under organic farming
system with livestock component, a net income
of Rs0.78 lakhs (field and horticulture based) to
1.231akhs per acre (spices based) can be obtained
depending upon the combination of modules
adopted. However, it varied from 0.23 lakhs
(tuber crop based) to 0.49 lakhs (field crop based
diversified system) depending upon the crops
grown, if livestock component is not integrated.

e |FSmodeswereclassified into low, medium and
high pesticide using systems by using national
average. Pesticideuseintermsof a.i. per havaried
intherangeof 0.001to0 2.34 Kga.. per ha). Three
IFSmodelsfrom Karmanacentre categorised into
low pesticide while IFS model at Jorhat and
bananabased | FS model of Karmanawere found
to be medium pesticide category.

e A total of 70 numbers of technological
interventionswere given through agro-advisories
based on anticipated weather condition of the
particular districts on real time basis to the
registered farmers of respectivedistricts. During
Monsoon (July to September) and Post M onsoon
(October to June), the accuracy level was found
to bereduced up to 50% of the predictioninterms
of rainy days.

e Higher net return was obtained from cropping
systems compared to other modules which were

evaluated under sustainable resource
management under climate change. Among the
various cropping systens okra-cauliflower-
babycorn+cowpea gave highest net return.
Cultivation of pearlmillet for fodder during kharif
in 0.18 ha of horti-pasture can supply green
fodder to 1 cow and 1 buffalo for 161 days.

Using principal component and cluster analysis,
typology has been constructed using survey
conducted from 252 farm households in Indo
Gangetic plains. Four types of farms were
identified with 39%, 8% 39% and 15%
households in each type.

Theresults of FarmDesign application indicated
that there is limited scope for improvement in
Marginal farmswithout integration of alternative
cropping patterns to meet the desired objectives
while in case of marginal mechanized farms
solution clouds depicted that there is potential
room for manoeuvretowards objectiveseven with
current cropping patterns.

A total of 73 varieties of various crops suitable
for kharif and rabi seasons for 15 States have
been recommended for promotion under organic
farming. Low external input based Integrated
Organic Farming System models have been
developed for three states namely Meghalaya,
Tamil Nadu and Kerala.

Rice-fallow-fallow, rice-mustard-boro rice and
rice-mustard-jute wereidentified as pre-dominant
cropping systems being practiced in Central
Alluvia Plain zone of West Bengal.

Performance of all crops was recorded as Bajra
napier hybrid shown highest green fodder yield
potential with 92.28 t/hain four months by two
cuttingsfollowed by sorghum (75.16 t/ha) in four
months by two cuttings. Overall system able to
provide green fodder for 115 daysand stover 119
daysfor feeding five cows along with supplying
of 2.23 g maize seed grain for poultry.

The average working capacity of improved sickle
is 405.89 hr/ha which is significantly higher
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(pd”.05) as compared to the traditional sickle e The main cropping pattern was five cropping

(499.31 hr/ha), based on the improved sickle patterns, net returns was the highest in Rice-
distributed to 800 farmers under Farmer’s First maize-vegetable cultivation (Rs.120344 ha-1)
Project in Muzaffarnagar District. followed by Rice-Pulses-Wheat (Rs. 98000 ha

1), Rice-Wheat (Rs.88950 har1), Maize-Potato-
Wheat (Rs.103380 harl) and Pulse-Mustard-
Wheat (Rs.101100 ha1). Average per farm total
net return were from livestock 32,800 and crops

e  For ensuring thelivelihood security of marginal, Rs. 42,64 for the year 2019-2020.
|andless farmer’s animal husbandry based IFS e Across both the DOP (October and February

mvg:;g ng p! ggené goatag anpd poultrydvé\llg(rye planted) waste decomposer application improved
carried out under Farmer First Project and 40% in tillering (0.05 and 0.13 % respectively) and

?ncrease.in th(.eir. income from pig rearing, 29% yield (20.42 and 31.64 % respectively) in
increasein tha ri ncome backyard poultry rearing sugarcane (C00238).

and 32% increase in their income through

addition of goat rearing were noticed. e Kharif cauliflower grown under organic
production systemswas able to registered 5.0 to
15.6% higher curd yield gain over inorganic
production system under the any situation of crop
season in terms of rainfall status of the seasons
Bajaura, CSKHPKYV, Palampur, H.P.

e Orchard based model with intercropping of pulses
in Guava and litchi increased the B:C ratio from
1.89t02.12.

e Maximum wheat equivalent yield (16.38 t/ha)
was recorded under maize (cob)-pea (pod)-
wheat- cowpea (pod) system followed by rice-
wheat-green gram (16.30 t/ha). Both these
systemsremained at par statistically and showed
significant superiority over rice-wheat-sesbania e Animal and crop components based waste in the
and sugarcane-ratoon-wheat systems. IFS model can put aside 54.33% of N, 47.66%

of Pand 67.47% of K and overall 56.74% of NPK

e Maximum net returns (Rs. 1.53 lakhs/ha) were nutrients can be saved.

recorded under rice-wheat-green gram system

followed by maize (cob)- pea (veg)-wheat- e Among the different cropping sequences rice—
cowpea (pod) cropping system. Lowest net wheat cropping has produced more carbon (1308
returns (Rs0.95 lakhs/ha) were recorded by CO,-¢e(kg) from 1800 m? areafollowed by
sugarcane-ratoon-wheat system. sugarcane-ratoon —wheat cropping sequence.

Whereas, in the other components of the
integrated farming system livestock had emission
more GHG in to the atmosphere( 3378 CO,-ein
Kg and thereafter from fish pond 515 CO_-ein

e Onan average 8.63 t/haresidue is being left on
the soil surface under CA practiceswhereasitis
tothetune of 3.06 t/haunder CP practices. Higher

amounto.lc residueleft in the soil helpsin'building Kg. The total carbon sink of the IFS model was

of organlc cgrbon content and reducing bulk 44028 against the total carbon source 6638 CO.-

density of soil. 2
e(kg).

e Anaverage 10% saving in irrigation water 28%
saving of labor 16.8% saving of diesel and energy
wasrecorded under CA practices ascompared to
conventional practices. Maximum saving of
irrigation water (19.41%) and labor (31.7%) was
recorded under sugarcane-ratoon-wheat and
maize (cob)- pea (veg)-wheat- cowpea (pod) e The best quality low calorie jack fruit jam was
systems. obtained with final products having 50% TSS
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e Gran energy output (EOg) was found higher in
Zero tillage (170189 MJ hat) as compared to
conventional tillage (157244 MJ hat), however,
net energy grain output (N Eg) was observed in
ZT (130657) than CT (110055).



recorded the maximum sensory score (8.1) with
optimum texture score (7.8), flavour score (8.3)
and taste score (8.2).

Rice —wheat — dhaincha (GM) system recorded
higher SEY (153.67t ha'/yr?') followed by
Sugarcane—ratoon —wheat and Maize—berseem
— urd bean cropping system. Gross return was
found maximum in Sugarcane — ratoon — wheat
system (Rs.107700 from 3600m? area).. The
model had generated annually a total 572 man

days.

Grain yield under application of 2.5t ha® MC,
1.25 t/ha MC, FYM & vemi-compost and
inorganic management was lowered by 31.8%,
45.2%, 60.9 % and 36.4% as compared to
application of 5.0 t ha' MC, respectively.
Application of mustard oilcake considerably
increased cost of cultivation and highest (Rs.
1,15,174 ha') was found under 5.0 t ha MC
treatment. Moreover, highest net return (Rs.
49,944 ha?) was found under application of 5.0
t/haM C followed by inorganic management (Rs.
45,227 ha') and least under nutrient management
through FYM and vermi-compost application
(Rs. 16,773 hat).

Wheat yield under ZBNF was reduced by 44.1%
and 68.8% as compared to scientific organic
farming package and integrated crop
management, respectively.

Basmati riceyield was reduced by 23.4% during

first year and 66.2% during second year under
Zero budget farming as compared to scientific
organic farming package.

Thehighest amount of glomalin (546.36+8.95mg
kg' dry soil) was extracted from the plots
managed by NPOF package after wheat harvest
followed by 431.24+7.28 mg kgt dry soil from
the plots managed by integrated nutrient
management practice. The lowest amount of
glomalin (340.86+12.51 mg kg* dry soil) was
extracted from control plots.

Hghest activity of dehydrogenase (25.24+1.78 g
TPF gsoil h't) was found under NPOF package
followed by 20.77+2.71 pg TPF gt soil bt in
integrated nutrient management after rice harvest.

Amongdifferent ........ weed mgt practices under
organic farming, Highest seed yield (3592 kg ha
1 and stover yield (11874 kg ha*) was of mustard
recorded under treatment incorporation of
mustard oilcake @ 5t/ha + one hand weeding at
40 DAS followed by the treatment of
intercropping with chickpea (1:1) (2447 kg ha
1

).

Eleven maize and mustard varieties were
evaluated under organic production system.
Highest grain yield was found under PMH 5
(9475 kg hat) followed by H (Pioneer-3396)
(9187 kg ha'). Among the mustard varieties, Pusa
Bold recorded highest yield of 2748 kg/ha
followed by Pusa Tarak (2282 kg hat).
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Soil & Climate Weather-2019

During the reporting year the onset of southwest
monsoon was recorded on 7t July, which was 10 days
delayed onset. Total annual precipitation of 824.3 mm
was received with uneven distribution. Thiswas 10.3
% higher than the normal precipitation of 747.0 mm.
Out of the total annual precipitation, Southwest
monsoon contributed 73.9 %. The mean maximum
temperature varied from 17.7°C in December to
39.0°Cin May while the mean minimum temperature
varied between 5.1°C in January to 25.0°C in August.
The average relative humidity and sunshine hours
were 74.2% and 6.2 hours/day, respectively. There

were 42 rainy days with rainfall more than 2.5 mm.
Thehighest daily maximum temperature recorded was
43.5°C on 30" May and the lowest minimum
temperature was 2.0°C on 1% January. 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

Temperature (°C) Sunshine | Rainfall Rainy days Pan
hours (hr (mm) (nos.) Evaporation
day™) (mm)

January 20.9 5.1 74.8 4.9 65.5 2.0 53.1
February 21.5 9.6 77.8 5.0 514 5.0 61.3
March 27.0 12.2 71.3 8.6 10.6 1.0 129.1
April 35.8 19.4 65.7 8.7 2.4 0.0 2359
May 39.0 21.7 55.0 9.2 9.0 2.0 349.0
June 38.8 24.9 66.5 6.9 17.3 2.0 260.5
July 33.7 24.5 82.1 3.9 301.8 11.0 113.8
August 33.2 25.0 85.6 5.4 265.8 12.0 95.5
September 334 24.0 82.9 7.2 24.0 2.0 914
October 31.2 18.3 75.8 6.6 22.9 1.0 76.4
November 27.0 12.4 72.5 4.7 10.8 2.0 63.5
December 17.7 7.3 80.1 3.0 42.8 2.0 52.0
Annual 29.9 17.0 74.2 6.2 824.3 42.0 1581.5
Average/Total

| CAR-Indian Institute of Farming Systems Research
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Project: Characterization of Existing
Farming Systemsof Uttar akhand

The study areaencompassesthe existing farming
systemsof Udham Singh Nagar District, Uttarakhand.
A Survey was conducted to characterize the existing
farming systems, their mechanization level and its
effect on labour usage and income level, constraints
and technological solutions identified in existing
farming systems of Uttarakhand. The total sample
comprises a random sample of 30 householdsi.e. (1
District x 1 block/district x 3 villages/ block x 10
households) using a stratified sampling frame.
Anandpur, Kanakpur and Pratapur were the villages
surveyed in a high productive block, Rudrapur
(Udham Singh Nagar). Datawas collected by personal
interview method using pre-tested structured
questionnaire through face to face interaction with
the men and women farmers.

Findings of the survey revealed that the mean
operational landholding was 3.41 haranges from 0-16.19
ha/farm household, whereas mean leased in land was 3.38
ha farm household ranges from 0-16.19 ha farm

household®. The total landholding was noticed to be 6.79
ha/farm householdrangesfrom 1-16.19 hafarm household
. Crop (paddy/sugarcane-wheat/mustard) + Livestock
(Dairy/poultry) (42.85 %) followed by Crop (paddy-paddy-
wheat/mustard) + vegetables (23.8%) were the pre-
dominant farming systems found in Rudrapur (Udham
Singh Nagar).

Highest human labour isbeing usedin cultivation
of sugarcane crop (358.13 mandays ha?) followed by
summer paddy and Kharif paddy in the existing
farming systems (Table 1). This may be due to the
low mechanization level and higher labour
requirement in these crops. Summer paddy is labour
and energy intensive crop, requires more frequent
weeding and irrigation operations as compared to
Kharif paddy. However, lowest human labour isbeing
used in wheat crop (14.82 mandays ha?) due to high
mechani zation level in wheat crop (100% mechanized
land preparation by using tractor and its attached
implements, sowing and fertilizer application by using
seed drill, spraying by using battery operated sprayers,
irrigation by using electric or diesel operated engines,

Table 1. Labour use pattern in existing farming systems of Udham Singh Nagar (USN).

Labour use (mandays ha?)

Summer rice

Paddy

Wheat

Sugarcane

Mustard

Maize

Pea (prior to harvesting)
Potato

| CAR-Indian Institute of Farming Systems Research

M echanical Human

3.8 176.15

3.6 124.14
4.60 14.82
5.80 358.13
4.07 14.81
6.09 39.81
3.66 29.72

7.8 29.78



Table 2. Mechanization effect on labour usage and income in farming systems of USN.

Operation
Labour use

Expenditure
(mandays ha?) | (Rsha?)

Potato Planting 445
Potato Harvesting  45.6

13,350
13,680

harvesting cum threshing by using combine
harvestors, reapers and threshers).

As mentioned in Table 2, 72.24% planting
expenditure could be saved by mechanized potato
planting. Similarly, 63.88% harvesting expenditure
could be saved by using mechanized potato
harvesting.

The highest value of output was noticed in
sugarcane (Rs 312922 ha?) followed by summer
paddy (Rs 124371 hat). Similarly the highest manual
cost of operation was also noticed in sugarcane (Rs
69164 ha?) followed by summer paddy (Rs 52849 ha
. Interestingly, the highest percentage of manual cost
of operation was noticed to bein summer paddy (42.49
%) followed by kharif paddy (38.22%) and is
responsible of highest total cost of operation (45.75
%) and (42.70%) respectively for summer paddy and
Kharif paddy crops. Therefore, the study depictsthere
is an urgent need either to diversify the system or to
reduce the operational costs through improving the
mechanization for these crops. The major constraint
perceived by the farmers of existing farming systems
isless rate of paddy and wheat given to the farmers
due to non-maintenance of required moisture content
and poor storage facilities (85.71 %) followed by no
rate of rice stalk dueto livestock problem which forces
farmers to burn paddy fields (76.19%) and scarcity
of farm labour (47.61%). Less productivity due to
stone crusher was also notified by 28.57 % farmers.
Around 200 quintal year?farmer? of paddy straw
whichisbeing burntinfields could be used as (biogas,
water geezers, non-woven mulchesetc.) for the benefit
of farming community.

20 N

Labur use Expenditure | % Saving

(mandays ha?')| (Rsha?) (R9)
3705 72.24

4.5 4940 63.88

Project: Development of Sustainable IFS
Model for Western Plain Zone of

Uttar Pradesh

The work on IFS model in Western Uttar Pradesh is
continued since 2004-05. Based upon the outcomes,
the existing model was refined with deletion of
uneconomica component and with addition of some
components. During 2016-17, climate resiliency
works also taken in to account to enhance the farming
sustainability.

A 1.50 ha IFS models was evaluated and
developed for the small and marginal land holding
farmers of Western Uttar Pradesh, wherein only
farming (sugarcane-ratoon-wheat) + dairy (2 to 3
buffaloes/cows) system is practiced by around 84%
of thetotal farmfamilies. Sustainable|FS model was
developed on 1.5 hectare of land under assured
irrigation supply. IFS model comprises of Crop and
cropping systems (1.04ha), Dairy component (2
buffaloes+1cow), Horticulture (0.22ha), Fisheries
(0.01ha), Poultry (10 birds), Kitchen garden (20 m?),
Vermicompost unit (0.001 ha), Mushroom cultivation
(0.01ha) and boundary plantation (0.004ha) (Fig. 1).
The productivity of the whole system goes up to
133.37 ton/annum, where yield of every crop was
multiply with its prevailing market prices and that
was compared with sugarcane market price to bring
equivalent yield (ton/annum) (Table 3).Whereas, the
highest gross and net returns were fetched from
Sugarcanet+ Cowpea (2:1)-Ratoon-Wheat cropping
sequence (Rs.113329 and 78729/annum with B:C
ratio 3.27 from 3600m?area).

| CAR-Indian I nstitute of Farming Systems Research
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Tested IFS

Existing FS

{ B
Household / h

Fig.1. Profitable IFS model for small farm household in western plain zone of Uttar Pradesh

Table 3. Productivity and economics of various cropping sequencesin | FS Model

Crop and cropping |Land Cost of Gross Net return
sequences allocation cultivation | return (Rs. year?)

(m?) (Rs/year 1) | (Rs.annum?)
Sugarcane + cowpea  3600(36.5%) 45.51 34600 113329 78729 3.27
(2:1) - Ratoon- Wheat
Rice-Wheat - 1800(17.3%) 26.12 28900 78470 59570 271
Dhaincha (GM)
Pigeon pea+ Maize  1800(17.3%) 26.35 30340 86234 65894 2.84
(2:2) - Chickpea
—Okra/Urd bean
Maize- Berseem- 1800(17.3%) 21.65 20600 54005 38405 2.62
Urd bean
Sorghum (F) - 1100(10.5%) 10.82 8500 23070 14570 271
Mustard Moong bean
Round the year 400(3.8%) 2.92 4850 12400 7550 2.55
fodder production
(Napier+ Cowpea
/Napier+ Berseem
+Subabool)
SEmz+ 0.92
CDat 5% 2.86
Total 10400(100%) 133.37 127790 367508 264718 2.78

*SEY: Sugarcane equivalent yield (ton annun?)

(AR Indian Insitueof Farming Sysems Ressrch A



Nutrient Budgeting: A total of 56.74% of NPK requirement of the crops and fruit plants (Fig. 2) would befull

filled within the system.

7

126.31

® Nutrients suplied from farm based waste (%)
NPK required (kg) for crop production and fruit plants
® Farm produces recycled (kg)

~N

Fig 2. Nutrients available and requirement for different cropsin IFS Model.

When, we look towards nutrients supply through
various farm based by-products viz. crop residues,
farm yard manure, tree leaves, weeds, mushroom spent
and green manure crop (Dhaincha), out of these
dhaincha crop grown for green manure after therice
and wheat crops, which had more nutrients content
(1.04:0.64:1.45% NPK on dry weight basis) (Table
4). This means that crop residues, tree leaves,

farmyard manure, mushroom compost (spent),
vermicompost and green manure had produced 1125
kg of NPK/annum from the 20607kg farm based by-
products. Thus, nutrient balance sheet showed that
animal and crop components based waste in the IFS
model can put aside 54.33% of N, 47.66% of P and
67.47% of K and overall 56.74% of NPK nutrients
can be saved (Table 5).

Table 4. Nutrients content in dry matter of different crops under various cropping sequences.

Cropping sequences

Summer

N P N P K N P
content | content |content | content| content |content {content| content|content
(%) (%) %) | (%) | (%) | (%) | (%)

Sugarcanet+Cowpea(2:1) 0924 0484 1421 0916 0.554 1401 0.980 0.458 1.358
-Ratoon- Wheat

Rice-Wheat- Dhaincha 0.948 0.392 1.303 0.944 0482 1258 1.048 0.647 1.455
Pigeon pea + Maize(2:1) 1108 0479 1245 0932 0435 1.188 1.296 0.390 01.597
— Chickpea—Okra

Maize- Berseem-Urd bean 0920 0358 1462 1344 0.754 1463 1372 0346 1.641
Sorghum(F) - Mustard 1.088 0.855 1407 1.037 0317 1279 1349 0381 1738
-Moong bean

Napier+Cowpea/Napier+ 1052 0331 1059 1.02 0413 1.099 1069 0.656 1.028
Berseem

Iy A
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Table 5. Nutrient supply in IFS Model through the recycling of farm based by products.

Sour ce of nutrientsand Available
per cent nutrient content quantity of
(N:P:K ) on dry weight farm produce
basis in (kg)
Sugarcane dry leaves 730
(0.4:0.19:1.29)
Mustard straw (0.42:0.08:0.88) 630
Chickpea straw (1.19:0.06:1.25) 3397
Moong bean straw (1.12:0.27:1.00) 590
Urd bean straw (0.85:0.18:0.53) 590
Pigeon pealeaves (1.28:0.37:1.62) 755
Dhaincha (3.50:0.60:1.20) 1260
Paddy straw (0.36:0.08:0.71) 1480
Treeleaves( 1.20: 0.58: 0.42 160
FYM (0.6:0.4:0.5) 4450
Vermicompost (2.1:1.5:1.4) 5500
Poultry manure (1.1:0.8:0.5) 265

2
Fish pond(1000m ), nutrient supply -
through water and silt
Spent mushroom compost 800
(0.8:0.3:0.3)(0.8:0.3:0.3)
Total 20607

Nutrient requirement for crops -
and fruit plants in IFS Model

Dairy component (2 buffaloesand 1 cow): High milk
producing breeds of buffalo (Murrah) and cow (Gir)
were kept in dairy unit and animals were fed with
green fodder (30kg day™?), dry fodder (6kg day*) and
concentrate ration (2kg day*) for maintenance of body
weight and 1 kg for every 2.5 litre of milk production.
Apart from feed stuffs, mineral mixture (MM) and
common salt was also fed to animals for good health
and higher production. Further, data revealed that

| CAR-Indian Institute of Farming Systems Research

Approx. N | Approx. P | Approx. K | Total NPK

produced

in IFS (kg)
4.48 2.15 12.85 19.48
3.05 1.25 6.15 10.45
3241 1.45 35.41 69.27
6.17 1.06 6.26 13.49
5.89 0.45 2.34 8.68
10.01 3.06 13.12 26.19
38.02 6.41 14.58 59.01
4.59 0.87 6.74 12.2
19 18 0.80 4.5
36.50 18.20 22.45 77.15
115.0 82.0 77.61 274.61
3.04 2.181 1.35 6.571
4.4 2.04 54 11.84
9.09 0.58 22.34 32.01
8.0 2.81 2.09 12.9
282.55 126.311 229.49 638.351
520 265 340 1125
(54.33%)  (47.66%) (67.47%)  (56.74%)

small farm conditions a unit of 3 milch animals can
be handled easily from crop component of IFSmaodel.
The milk production from all three animalswas 4534
liters annum®. The gross and net returns from diary
component were obtained of Rs.204030 and 114530
with B: C ratio 2.28. Besides, milk production from
the animals, FYM and vermicompost were also
produced (8997 kg and 3600 kg). The total NPK
turnover was 638.4 kg annum* from farm based wastes



and dairy unit byproducts. Thisall can be saved money
as equivalent of Rs.22548 year™.

Horticulture component (0.22 ha): Under
horticulture module, guava, mango, pear, peach, and
karonda plants are grown. The fruit production from
35 guava plants was 3950 kg, from 5 mango plants
(250kg), 10 pear plants (560 kg), 2 peach plants (50
kg) and 40 plants of karonda produced (160kg) having
total gross and net return Rs. 117500 and 79900,
respectively.

Fish component (0.01ha): Composite fish culture
of mix fish species including rohu, katla, mrigal,
common carp, silver carps and grass carp with
stocking density of 10000 fingerlings per hectare in
ratio of 20:20:20:10:20:10 was continuedin IFS pond
(0.1 ha) during the reporting period. The pond was
fertilized by the excreta released from animal shed
(dairy wash). Periodic fertilization with NPK mixture
to maintain the natural fertility of fish pond for
optimum plankton production was followed. Fishes
were fed with floating pelleted diets having 26%
protein content @ 5% of their body weight. Periodic
random samplings of fishes were carried out for
adjusting the feed demand. A total of 230 kg of fishes
were harvested from the 0.1 ha pond area. The lower

yield inthe current year was due to renovation of fish
pond under which the pond was being dried up for
dykerepairing and estimation of NPK content of pond
silt which will be recycled into field crops for
agriculture-aquaculture integration and periodic
rejuvenation of fish pond for maintaining optimum
water depth. A grossreturn of Rs. 33000 wasrealized
from sale of 330 kg of fish harvested beside
employment generation of 45 days. The net profit from
the module was recorded at Rs.21550. The important
water quality parameter like dissolved oxygen, pH
were measured periodically and were found to be
within optimum range for carp culture. The size of
the harvested fishes ranged from 0.75kg to 1.4 kg.

Mushroom Component: 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 organic
manure (from button mushroom spent compost and
500 kg of animal feed (from spent straws of oyster
and milky mushroom). From this module about Rs.
6800 was earned as net return. Mushrooms spent
substrate was recycled in sugarcane crop (1200 kg)
and some good quality mushroom spent was also used
asanimal feed (200kg) from the mushroom unit (Table
6).

Table 6. Yield and economics of mushrooms modulein IFS Model.

Mushroom species | Production Cost of production Gross income Net income
(kg) (kg) (k) (kg)

Button mushroom 1875
Oyster mushroom 42 840
Milky mushroom 20 500

Total

6000 4120
2520 1680
1200 700
9720 6505

Plate 1. Different componentsin IFS Model

Iy A
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Poultry Component: Poultry birds were reared on
farm based by-products and wastes, which are
generally not utilized by farm household. So that
rearing cost of birds can be reduced. From poultry
component of IFSmaodel, 10 birds of CARI Nirbheek
breed were kept in the bamboo hut nearby fish pond.
Through selling of eggs and litter (poultry manure),
the gross and net returns were obtained of Rs.10075
and Rs.7850, respectively. The poultry manure (litter)
is having high value of nutrient content than other
farm wastes.

Kitchen gardening: The size of kitchen garden is
depends upon the land availability and number of
personsin afamily. However, for the 5 membersof a
family, round the year supply of vegetables was
worked out, in which vegetable crops for all three
seasons were preferred as per the liking of family
members and maintains supply of production
throughout the year. During Kharif season pumpkin,

MFII.
IC.

cucumbers, okraand Spanish were grown efficiently.
Whereas, in Rabi and Summer seasonsvegetableslike
peas, broccoli, cauliflower, carrot, tomato, onion,
radish and brinjal were grown for regular supply of
different kinds of vegetables for nutritional security.
The vegetables grown on 0.002 ha of land were
sufficient for regular supply of a family. The
production of vegetablesin kitchen garden was 338.2
kg annum'!, whereas, the gross and net returns were
Rs.7665 and 440 annum?, respectively.

Boundary plantation: Boundary plantation wasdone
across the all field boundaries with fruit trees like
Aonla (Phyllantus emblica), Jackfruit (Articarpus
hetrophyllus), Bael (Aegle marmelos), Karonda
(Carisa carendis) and Citrus spp. Kagji Nimboo in
2004-05. Now the age of fruit treesis 16 years and
they produce fruit 380 kg annum. The gross and net
returns from selling of fruits were Rs. 8900 and Rs.

Crops {Cereals -3456kg,

Pulses-1476kg, Oilseed -
147kg, Sugarcane-
25100kg)

Horticulture (Fruit -
A970kg, Vegetables-
338.2kg)

FYM

16200k

Boundary plantation
(fruit trees) jack
fruit, lemon, bael
380 kg fruits

Household
(5Member

Plate 2. Resource flow model of Integrated Farming System under assured irrigation (1.5 ha)

| CAR-Indian Institute of Farming Systems Research



GHG Emission and Estimation in IFS model:
Among the different cropping sequences rice-wheat
cropping has produced more carbon (1308 CO,-e(kg)
from 1800m? area followed by sugarcane-ratoon—
wheat cropping sequence (Table 7). Whereas, in the
other components of the integrated farming system
livestock had emission more GHG in to the
atmosphere (3378 CO,-e in Kg and thereafter from
fish pond 515 CO,-e in Kg. The total carbon sink of
the IFS model was 44028 against the total carbon
source 6638 CO,-e(kg). Higher carbon sink due to
fruit treesand boundary plantation, the GHG emission
is negative, so more intensification of crops or
enterprises can be done (Table 7).

©

Project: Evaluation and Identification of
Farm Implementsunder Different
Farming Systems

Theidentification of existing tools (Table 8) and
improved farm machineries are being suggested for
enhancing the mechanization level in different
farming systems. It has been observed that indigenous
farm tools are being used by the framers in existing
framing system which can be replaced for improved
ergonomically designed tools so that working
efficiency can be improved.

Table 7. Net GHG emission in IFSModel (CO_-ein Kg).

c0. o

Cropping System
Cs1 Sugarcane-Ratoon -wheat 641
Cs2 Rice-wheat 1308
CS3 Maize-Chickpea-Okra 232
CH4 Maize-Berseem-Urdbean 203
CS5 Sorghum-Mustard-Moong bean 126
Cs6 Napier 33
Horticultural-Vegetable crops 189
Livestock (Cattle and buffalo) 3378
Kitchen garden 13
Pond 515
Carbon Sink Agro-Forestry- SINK 1140
Total Biomass/compost added - SINK 42888
Total SOURCE 6638
Total SINK 44028
GHG-IFS -37390

6 N
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Table 8. Identifications of machineries under different framing system.

2.

| CAR-Indian Institute of Farming Systems Research

. Operations
Sugar cane machineries

Traditional method

Cultivator, Harrow & Rotavetor
(Farmers have)

Tractor operated furrower
followed by manually dropping
of setsin furrow

In sugarcane crop intercultural
implements are urgently required,
so that Labour intensive work may
be reduced. Animal drawn 3/5-tyne
cultivators for inter culture
operation.Implements required for
efficient intercultural operation
sugarcane

Knap neck sprayerBattery operated

Land preparation

Sowing/Planting

Intercultural
implement

Plant protection

Implement? sprayer (farmers have)

Earthing Furrow for earthing operation
(spacing required-90 cm & height
of sugarcane is not more than
40 cm)

Harvesting & Manually by traditionally hand

De-trashing of tools

Sugarcane

Loading & transport Animal CartTractor trolley

Ratoon management Manually

Other crop machineries

Wheat, mustard, Broad casting

mai ze, urd, moong

etc.Sowing/planting

Harvesting Manually

Threshing Locally design thresher used
Machinery for dairy

Chaff cutter Manually operated chaff cutter

Electric motor fitted with manually
operated chaff cutter

Milking machine Manually milking

Improved method/ implements

Deep ploughing + harrowing followed
by Rotavetor

Sugarcane cutter planterTrench
planterPaired row planterSugarcane
raised bed multi crop planter

Self-propelled power weeder
(BCS)Tractor operated 3-row rotary
weeder. Tractor operated weeder
(Desmesh made power weeder) Small
tractor operated weeder or other
machineries (<20hp)

Power sprayers (wide swath spray
boom)Tractor operated aero blast
sprayers

I1SR tractor front mounted sugarcane
windrower whole stalk harvesterl ISR
sugarcane de-trasher

Big cart with facility of loading &
unloading

1SR developed RMD (ratoon
management device)Five operation at
atime:Stubble shavingDeep
ploughingApplication of inorganic/
organic fertilizers/manureEarthing

Zero till ferti- drillMulti crop planter

Self-propped reaper binderTractor
operated reaperSmall combine

Multi crop thresher

Power operated chaff cutter with
safety device

Power operated milking machine
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Evaluation of small farm machineries

Manual weeder: The 3-tyne manual weeder (Plate 3)
was introduced for the intercultural operation of the
row cropped. It provides several advantages such as
work without bending, more coverage of area with
less time & efficiency, better work, less labour
reguirement etc.

Brush cutter for rice harvesting: The brush cutter
performance was evaluated at the farm of 1IFSR for
rice harvesting. The field capacity and fuel
consumption during harvesting operation were

Plate 3. Evaluation of intercultural operation 3- row manual weeder

L
TR L T ¥

recorded to compare the performance of manual
harvesting. The operational view of the cutter isshown
in (Plate 4). At 2.8 km h! forward speed of the
operator, brush cutter take 22 hto harvest 1.0 haarea.
Working capacity of brush cutter was found to be 70
& 75 % higher than improved and traditional local
sickle (Table 9). The energy expenditure for brush
cutter wasfound to be 9.37 £ 0.30 KImin'* (Table 10)
whichishigh ascomparedto sickles (4 to 5 KImint).
The cost of operation for one hectare was Rs. 2340.4/
- in case of crop cutter and Rs. 3750/- for manual
operation.

Table 9. Performance evaluation of different harvesting tools for rice crop.

Brush cutter

Parameter

Time of harvest (h ha?) 22
Labour require (man-h) ha* 48
Labour requirement (labour day?) 6
Field capacity (hah?) 0.045

Fuel consumption (I ha?) 12.39

75 91
149 181
19 23
0.013 0.011

Table 10. Physiological workload in wheat harvesting through brush cutter.

Physiological variables Wheat harvesting (Brush cutter)

1 Working Heart rate (beats min?)
2. Energy Expenditure (KJmin™)
3. A HR (beats min')

4, Type of workload

5 Body part discomfort score

s N

115.66 + 3.17
9.37+ 0.30
39+2.08
Moderately heavy
14 £ 0.57
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Plate 5. Evaluation okra harvesting by ring cutter

Ring cutter (improved knife) used for okra
harvesting: The cutting vegetables or flowers with
thorny stemslead to cuts, injuries, rashesand scratches
on the fingers of farm women. Ring cutter was used
asan intervention to harvest the okravegetables (Plate
5). Intraditional method, they pluck vegetables with
bare handswhich inflict pain onthefingers, especially
with okra; they have cuts scratches and itching on the
fingers. Working efficiency of ring cutter was 7.69
kg per hour with no damage, whereas, working
efficiency of traditional plucking was7.20 kg per hour
with 8% damage in okra. Ring cutter improves the
work performance, reduce labour cost.

Sugarcane set cutter cum bud chipper: New
technology for sugarcane planting isto use single bud
of sugarcane stem instead of a set of sugarcane having
2-3 buds. The seed cutter machines can efficiently
conservetimeand labor and cost asit chipsmore buds
in less time. Therefore, ICAR-11SR, Lucknow
devel oped bud chipper (Plate 6) is being evaluated at
the farm experiments. The bud chipping can be done
in both sitting and bending posture. The ergonomic
analysis was done in both postures (Table 11) . The
germination percentage of seedling in 1SR bud
chipper (93%) was higher than traditional bud
chipping method (80%) (Plate?).

Table 11. Ergonomic and performance evaluation of sugarcane bud chipping using different tools/

techniques.

Sugar cane bud chipping Traditional tool Improved bud chipper
bending posture sitting posture

BPDS 17.0+ 0.0
Strain Index 60.8 £ 0.0
Output (Buds) minute® 15.66 £ 0.57
Efforts minute* 15.66 + 0.57

| CAR-Indian Institute of Farming Systems Research

15.66+0.57 9.33+ 0.57
11.23+1.96 2.76 £ 0.40
15.33+1.15 14.0+0.0
15.33+1.15 28.0+0.0
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Plate 6. Sugarcane bud chipping in bending and sitting posture through bud chipper and germination of

- 3 T 3 v
= s =0 1 - AN T
3 s i B, L .
- ) WL % - ¥ -

seedling of sugarcane after buds from bud chipper

T
==

-"1‘}\'%

Plate 7. Sugarcane bud chipping in bending and sitting posture through bud chipper.

Project: Sustainablelivelihood generation
through IFS involving
uneconomic cattle

The major objective of the project isto develop
profitable farming system model involving of
uneconomic cattle with supplementary modules of
goat and poultry. For this purpose, initially 5
uneconomic cattle, 21 goats and 500 poultry were

0. N

¢

maintained in atotal of 1 acreland. Out of this1 acre
land, 640 sgm was allocated for animal housing and
remaining for fodder production. The animals were
provided optimum feeding and management. The
female were treated to make them fertile. The dung
of the animalswould be converted into vermicompost,
where as urine will be distilled to prepare ark
(Distilled urine). In 2019 (kharif), performance of
sorghum, bajra napier hybrid, quality protein maize
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Table 12. The observed values of girth and body length and estimated body weight of the animals at the
time of procurement and after two months at the Institute.
Animal No.

Initial Values Values after two months

Girth Length Body weight Girth Length | Body weight
(inches) (inches) (kg.) (inches) (inches) (kg.)

380636 63.00 52.00 312.71 62.00 52.00 302.86
663474 63.00 55.00 330.75 64.00 55.00 341.33
677665 62.00 49.00 285.38 63.00 50.00 300.68
677461 61.00 54.00 304.44 62.00 54.00 314.51
663598 61.50 58.00 332.38 62.00 58.00 337.81
Mean = 62.10 53.60 313.13 62.60 53.81 319.44
SE. 0.39 1.50 8.72 0.39 1.35 8.55

(QPM) and annual moringawas evaluated in asystem
mode. Intercropping in sugarcane with (gram, potato,
garlic and faba bean) was started from autumn
(October 2019) and crop diversification wasinitiated
in sugarcane through intercrop on bund. The
performance of different fodder, Stover and grain
providing crops was evaluated, to provide a
sustainableintegrated farming system (1FS) model in
future by involving uneconomic livestock.

The unit of uneconomic cattle was established
by the procurement of 5 nondescript/local cowsfrom
the Gaushala, Partapur of Nagar Nigam, Meerut on
19" Nov., 2019. The condition of animals was very
poor. The animals started feeding straw 4.0 kg., green
fodder 12.0-15.0 kg and concentrate 1.50 kg. per day
per animal. The mean values of girth and body lengths
arepresented in Table 12. During the period, the girth
of animal improved significantly, however the
improvement in the body |ength was non-significant.
One cow calve male calf on 7" January, 2020.

The poultry birds at the age of 12 weeks of the
Chabrown variety were procured on 30 August, 2019
from Central Poultry Development Organisation,
Chandigarh for the initiation of poultry component
of the project. The birds reared in deep litter system
at the poultry unit of the Institute. The daily feed
consumption after 20 weeks was 120 g. bird* day™.
Theageat first egg was observed 151 days and age at
sexual maturity was 167.73+0.50 days. The mean
body weights at 20 weeks of age were 1.566+0.064,
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0.987+0.044 and 1.228+0.052 kg, respectively, for
male, female and overall mean. The total egg
production upto 34 weeks of age was 6543 eggs and
the gross income from the sale of eggs was Rs.
49,782.00. The gross income from the sale of live
birdswas Rs. 1,370.00. The total grossincome from
eggs and meat was Rs. 51,152.

All fodder crops performed very well in the
system and overall 10332 kg fodder harvested from
1850 m? areawith the productivity level of 55.56 t/ha
(Table 13). The fodder is sufficient for 115 days to
maintain five cow at the rate of 15 kg green fodder
day* cow. Overall across the different fodder crops
Bajra Napier Hybrid given highest system
productivity 92.28 t ha by supplying 2307 kg from
250 m? area in two cuts followed by sorghum with
75.16 t ha* supplied 7516 kg from 250 m? areain two
cuts. Performance of moringawas not very good asit
contributed to reduce overall system productivity.
Moringa oleifera Lam. is sensitive to water logging
and winter. Annual moringa (PKM-1) was seeded on
239 August, 2019 using 1.6 kg seed in 500 m? area at
30x30 cm spacing. There is severe loss occurred due
to continuous rain during 2019 along with too much
cold. To protect it from water logging it was planted
on ridge but due to continuousrain heavy losses occur
in Moringa with 45% plant survival at itsfirst cut in
November. Further Moringagrowth checked after the
first cut and there are 6.62% well established plant
losses due to cold.



Table 13. Performance of fodder cropsin the system module.

Date of Nameof Crop |Variety | Area | First | Second | Total Fodder System
introduct- (m?) |cut | cut harvest | availability| productivity
ion (days*)
30/06/2019 Sorghum Jumbo 1000 3433 4083 7516 84 75.16 t/ha
(broadcasting)  gold kg kg kg
05/07/2019 Bajra Napier Co-3 250 1130 1177 2307 26 92.28 t/ha
Hybrid (root kg kg kg
sapling)
22/08/2019 Bajra Napier Co-3 100 481 - 481kg 5 48.10 t/ha
Hybrid(stem kg
cutting)
23/08/2019 Annual PKM-1 500 28kg - 28kg - 0.56 t/ha
Moringa* (line
sowing on ride)
Gross 1850 5072 5260  103.32 115 55.56 t/ha
harvest kg kg q

*15 kg green fodder/ day /animals; total 5 cow maintained.

Table 14. Performance of grain cropsin the system module.

Area
(m?)

Date of
introduction

Name of Crop | Variety

08/07/2019 Maize (line HQPM-1 1000
sowing on ride)

24/08/2019 Sorghum (line  Safed 1000
sowing) sudan

Gross harvest 2000 223 kg

*8 kg dry Stover day* animals?; total 5 cow maintained

Performance of HQPM-1 variety of maize was
observed very well with 223 kg grain and 395 kg
Stover yield (Table 18). Grain yield not received in
proportion of Stover yield due to heavy loss caused
by wild animal mainly Indian palm squirrel
(Funambulus palmarum) and Indian porcupine
(Hystrix indica). This is the main reason for poor

2N

Grain Sover System
yield availability | productivity
(days*)

223kg 39%5kg 10 22.3 q hat
(grainyield)
39.52 g hat
(stover yield)

- 4372kg 109 4372 g hat

4767 119

adoption by farmersthough it isaremunerative crop.
Sorghum performance was quite well asit gave 4372
kg Stover yield from 1000 m? area within 70 days
with ayield potential of 43.72 t ha' Stover yield and
55.02 t hat in green stage. Fodder is sufficient for
119 days to maintain five cows at the rate of 8 kg
Stover day* cow™.
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Project: Refinement of vegetable Based
Farming Systemsmodel for Food
and Nutritional Security of
Farmerss of Western Uttar
Pradesh

The project aimsto provide aternative farming
based upon the horticulture systems to maximize
production, returns and nutritional security. A 1.5 ha
horticulture based farming system model comprising
of Primary Component viz., fruit with vegetable
intercropping (0.4ha), Vegetable (0.5 ha), the
secondary component i.e. food crop based system
(Rice-wheat and Sugarcane- sugarcane ratoon- wheat
in 0.4 ha), the complimentary component fish based
pond-dyke system (0.10 ha) and supplementary
component i.e poultry birdsand composting unit (800
m?) isunder evaluation at Siwaya farm of theinstitute.
Establishment and evaluation of all the modules
except poultry unit on pond-dyke sysemisin progress
from Jan 2018.
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The performance of fruits grown viz., mango
(Amrapalli and Dashehri), Guava (L-49, Allahabad
Safedaand Lalit) and Citrus (Kinnow) weretested in
0.4 ha area. The physico-chemical properties of the
fruits harvested in the developed model is presented
in Table 15.

A total of 15 vegetables were evaluated in the
system during the year in an areaof 0.5 hathroughout
theyear. The nutritional requirement of afive member
farm family was worked out from the model and it
was reported that this model was able to meet out the
total nutrional requirement for cereals, roots and
tubers, green leafy vegetabl es, other vegetables, fruits,
sugar and jaggery products throughout the year as
presented in Table 16. A surplus of each category of
the produce harvested from the model can be sold in
meeting out the other social requirements of thefarm
family.

Table 15. Physico-Chemical properties of the fruits harvested from the developed Model.

Fruit Variety Avg yield Total Price kg?
kg tree! Yield wtg frt)

Mango Amrapalli 39.2
Dashehri 48.5 325
Guava A. Safeda 74.0 260
L-49 825 225
Lalit 30 240
Citrus Kinnow 30 311

Economics of the developed Horticulture based
farming system model : The model provided gross
returns of Rs 360830/- with. The total cost of
cultivation was Rs. 103635/-. The component wise
detailsaregiveninTable 17. The primary component
of the provided the highest benefit : cost ratio (3.53)
follwed by the secondary component (2.38) thus it
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Avg fr Time of
(°Brix) | flowering
238.09 20 Feb
40 174.02 125 27 Feb
30 180.50 11.8 24 Feb and
18 June
30 177.62 13.01 26 Feb and
20 June
30 178.50 125 24 Feb and
21 June
30 172.0 12.0 27 Feb

can be inferred from the table 17 that the horticulture
based farming systems can provide diversification in
the income and crops to the farmers of western Uttar
Pradesh and suitabl e startegies needsto be undertaken
for promotion of horticulture based farming systems
as they are more sustainable and enironment loving
systems.



Table 16. Nutritional yield vis-a-vis annual requirement of 5 members (3 adult male + 2 adult Female)
family considering heavy work as per ICMR.

Food Group | Requirement | Requirement | Total Annual i Deficit/
of 3 adult of 2 adult requirement Requirement surplus
male female of 5 member kg kg
day*kg day*kg family day* kg

Cereals & 18 0.96 2.76 1007.4 2060 1053

Millets

Roots and 0.6 04 1 365 2552 2187

Tubers

Green Leafy 0.3 0.2 0.5 182.5 335 153

Vegetables

Other 0.6 0.4 1 365 7487 6932

Vegetables

Fruits 0.3 0.2 0.5 182.5 1671 1489

Sugar & 0.165 0.09 0.255 93.075 200 107

Jaggery

products*

* Considering 10% yield of jaggery from sugarcanei.e. 100kg sugarcane producing 10 kg of jaggery.
** Source — Dietary guidelines for Indian A —Manual (2 Edition 2011) NIN Publication, Hyderabad

Table 17. Economics of 1.5 ha horticulture based far ming system model developed at Siwaya Farm.

Components Ar Details cocC B:C
Ratio

Orchards 1. Mango (Amrapalli) + intercrops 119900 26439 93461 3.53
(With Inter (Onion-Okra-Pea)
crops) 2. Mango( Dashehri) + intercrops (turmeric)

3. Guava + intercrop (Turmeric)
4. Kinnow + intercrops (Pea- Beans-
Radish-Cauliflower)
Vegetables 0.5 1. Brinjal-Potato-Beans 109670 36351 73319 2.02
2. Onion-Bottlegourd-Cauliflower
3. Okra-Potato-Brinjal
4. Radish-Beans-Pumpkin-Fengreek
5. Cariander-Bottlegourd-L obia-Carrot
Field Crops 0.4 1. Rice-Wheat-GM 111600 33000 78600 2.38

2. Sugarcane-S. Ratoon-Wheat
Fish pond 0.1 Fish + Dyke (Radish-bottlegourd-broccoli) 19660 7845 11815 1.51

dyke-vegetable

system

Poultry (20 Layers - - - -
15 Grand Total 360830 103635 257195 2.48
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Molecular identification and characterization of
citrus (Kinnow ) grown under the devel oped model:
Citrus greening bacterium, Candidatus Liberibacter
asiaticus associated with decline of citrus were
undertaken in collaboration with college of
biotechnology, SVPUAT, Modipuram, Meerut. This
study is based on the detection of bacteria associated
with citrustrees from different parts of Western Uttar
Pradesh. Citrus trees showing symptoms were
collected from different places (60 Samples) and DNA
was extracted from Midribs of infected leavesby using
CTAB and Sodium Sulphite method. PCR products
were resolved by Gel Electrophoresis where ~500bp
for Las and ~1160bp OI1 amplicon size were
observed. A comparative data-based study was done
between two sets of primer. Where, primer Las606/
LSS gave 45 positive samples out of 60 samples,
whereas primer Ol 1/O12c gave 2 positive samples out
of 60 samples. The primer Las606(~500bp) amplified
products of 16S rDNA gene were ligated into
pTZ57R/T vector with size of 2.8kb and recombinant

MFII.
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plasmids were transformed into DH54 cells of E.coli
followed by the screening of recombinant (white)
colonies. To confirm the presence of inserts, Colony
PCR was performed where, results showed that white
colonies were positive and gave amplification of
~500bp as shown in Table 18 and Fig 3(a) & 3(b).
Further confirmation was done by isolating Plasmid
by Alkaline Lysis Method. Isolated plasmid wasthen
subjected to Restriction Digestion for pTZ57R/T
using EcoR1 and Hindll1 as restriction enzymes. The
positive cloned products were sent for sequencing.
All sequences obtained from 16S rDNA from citrus
were submitted to GenBank, NCBI and further
accession numbers were provided to those by
GenBank. In-silico analysis was performed using
Multiple Sequence Alignment and phylogenetic tree
construction which showed 99% homol ogy with Ca.
L. asiaticus MH368774 (China), KY 990822 (Italy),
JF819898 (Brazil) (Las606/L SS) and 99% Homol ogy
with Ca. L. asiaticus JQ867437 (Mexico), AB555706
(Japan), DQ157273 (China).

Table 18. Result of PCR amplification using specific primer sets.

Las606 GGAGAGGTGAGTGGAATTCCGA 50.00 500bp ~500bp
2. |ESS ACCCAACATCTAGGTAAAAACC 50.00
3. 0Ol1 GCGCGTATGCAATACGAGCGGCA  60.00 1160bp ~1160bp
4. Ol2c GCCTCGCGACTTCGCAACCCAT 60.00

Fig. 3(a) Electrophoresis on 0.8% gel of DNA amplified with primer Las606/LSS. From left to right: M-
Marker 1kb; extract from citrusinfected with 16SrDNA (Lane 1-10); C- Positive control; N- Negative control.
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The result revealed that the Huanglongbing
disease is infecting the citrus production in district
Meerut and belongs to Candidatus Liberibacter
asiaticus. Prevalence of disease leads to heavy loss
in the production and quality of citrus fruits which
resultsin ahuge economic lossto the farmer. HLB is
causing aseriousthreat in manufacture of juices, jam,
pickles etc. In this study PCR based detection with

M T11 T11 Ti1 Ti2 T12 T12+ T13 T13 T13 Ti4, T14,T14 T15 715 T15 T15 C N M

M Ti6 Ti6 Tie TiZ * Ti7 ‘T_17 T18 118 Ti1g  T19 T19 J19 J20 120 F20 T20 C

Fig. 3(b) Electrophoresis on 0.8% gel of DNA
amplified with primer Las606/L SS. From left to
right: M-Marker 1kb; extract from citrus infected

with 16SrDNA (Lane 11-20); C- Positive control;
N- Negative control.

Project : Sustainable resource
management for climate smart
IFS (AICRP  On-staion,
Modipuram Cente

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

Cropping system module (0.38 ha): Three
cropping systems (CS) namely basmati rice-wheat +
mustard/gram-green manure, Sesbania (seed)-
chickpea-green gram and okra-cauliflower-babycorn
+ cowpeawas planned under the module to meet the
household demand of food, feed and to generate
income for the family under changing climate,
respectively. The results indicate that CS1 produced
308 kg basmati rice, 500 kg wheat, 37 kg mustard
and 13 kg chickpea. The straw of rice was recycled

__ x. N

primer Las606/LSS could be a great foundation for
the preparation of disease free planting material as
primer Las606/LSS shown to be highly potent then
O11/0l2c. Further studies must be carried out to
eliminate the infection in citrus trees, identification
of resistanceloci for greening bacterium, management
of vector Diaphorina citri for the management of the
disease.

Plate 8. Collection of citrus greening infested | eaf
samples of Kinnow plants from horticulture based

farming system model at Siwaya farm.

asmulchin cauliflower under okra-cauliflower-baby
corn + cowpea system. Straw of wheat was fed to
animals as dry straw. Green manuring with dhaincha
was done before planting of basmati rice. Vegetable
based system (CS2) produced 875 kg okra, 1625 kg
cauliflower, 1114 kg baby corn and 335 kg vegetable
cowpea during the reporting year. Stalks of okra,
cauliflower, and cowpeawere incorporated in-situ to
increase soil fertility. Moreover, Stover of baby corn
was fed to animals as green fodder. From CS3, 198
kg chickpeaand 69 kg greengram was produced. Total
2874 kg of rice equivalent yield was recorded from
cropping systems module. Total cost of cultivation,
grossreturn and net return of cropping system module
was Rs. 32684, Rs. 100595 and Rs. 69389,
respectively. Among three tested cropping system,
okra-cauliflower-babycorn + cowpeacropping system
wasfound highest profitablefollowed by basmati rice-
wheat + mustard/chickpea.
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Horti-Pasture Module (0.18 ha): Threefodder crops
namely sorghum, pearlmillet and maize were
evaluated during kharif 2018 in strips (300 m? each)
of kinnow plantation. Kinnow recorded 849 kg of
fruits from 0.18 ha (27416 kg/ha). Among fodder
crops, pearlmillet recorded higher fodder production
(809 kg from 300 m?) followed by sorghum (486 kg
from 300 m?) and maize (385 kg from 300 m?). It can
beinferred that with the cultivation of pearlmillet for
fodder during kharif in 0.18 ha of horti-pasture can
supply green fodder to 1 cow and 1 buffalo for 161
days (Table 19).
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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 oat
and ryegrass. It can be inferred that cultivation of
berseem for fodder during rabi in 0.18 ha of horti-
pasture can supply green fodder to 1 cow and 1 buffalo
for 150 days. Total cost of cultivation of horti-pasture
module was Rs. 7560/ha with net returns of RS,
19,410/ha (Table 19).

Table 19. Performance of different fodder crops under Kinnow plantation.

Component Yield(kg) | Yield under1800 m? Fodder sufficient for
(kg) number days*

Kinnow

Kharif fodder

Maize 385
Sorghum 486
Pearlmillet 809
Rabi fodder

Berseem 751
Lucerne 582
Ryegrass 670
Oat 689
Mustard 362

* 30 kg green fodder/ day for 2 animals

(56day$
2310 77
2916 97
4854 161

(102 days)
4506 150
3492 117
4020 134
4134 137
2172 72

Table 19. Economics of Horti-pasture module (0.18 ha).

conta i e

Kinnow

Kharif fodder

Maize 388
Sorghum 374
Pearlmillet 337
Rabi fodder

Berseem 523
Lucerne i3
Ryegrass 448
Oat 423
Mustard 309
Total 7,560

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

19560 15315
385 -
486 112
809 472
1502 979
1164 651

2010 1562
689 266
362 53

26,967 19,410

Other Fodder price: Rs. 1 kg™



Dairy module (1B +1C): Thedairy unitishaving one
buffalo (murrah) and one desi cow. A total of 3563
litre of milk was produced out of which buffalo
produced 1991 litres while and cow produced 1572
litres. Total cost works out to Rs. 129225 with share
of 56, 26, 10 and 8% on labour, concentrates, straw
and green fodder, respectively. Total grossreturn and
net returnsfrom dairy unit wasfound to be Rs. 179089

Net return (%)

b

Fig. 4. Percentage share of different modules of
IFS model in net return.

m Cropping system

® Horti-pasture

= Agri-Horti

E Dairy

® Boundary Plantation

and Rs. 49864 respectively. Average daily dung
production from dairy unit was found to be 44 kg
which isequi 12.4 t/year.

Economics of |FS model: Among the different
modules of IFS model, highest cost of cultivation,
gross return was found under dairy module (Table
20). However, net return was found highest under
cropping systems module. Benefit to cost ratio was
found highest under boundary plantation due to low
variable cost. With respect to net return cropping
system contributed 40% followed by dairy module
(29%) (Fig. 4).

Household Food Requirement: IFS model is
producing sufficient amount of cereals, pulses, milk,
vegetables and fruits to fulfill the household food
requirement (Table 21). From thismodel after meeting
family requirement sufficient marketable surplus is
also available and by selling of these marketable
surplusRs. 2,66,889 can be generated asgrossincome.

Table 20. Cost of cultivation, returns and B:C ratio of |FS model.

Cropping system 32684
Horti-pasture 7560
Agri-Horti 3200
Dairy 129225
Boundary Plantation 3300
Total (All modules) 1,75,969

100595 69389 3.08
26967 19410 3.57
12780 9580 3.99
179089 49864 1.39
26440 23140 8.01
3,45,871 1,71,383 1.97

Table 21. Production of different componentsfor household food requirement in |FS model.

Commodity | Net Production Requirement |Marketable Surplus Grossincome from
(kglyear) (kglyear [family)* (kglyear) mar ketable surplus (Rs.)
808 584 224 4480

Cereals

Pulses 280 116 164 7544
Edible ail 12.21 44 - -
Milk 3563 438 3125 140625
Vegetables 4588 292 4296 85920
Fruits 1562 146 1416 28320
Total - - - 2,66,889

s N
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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 vegetable based cropping system. Overall
energy useefficiency of cropping system modulewas
found 6.21 (Table 22).
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Recycling of waste: To build up fertility of soil
residues of different crops were incorporated/added
intheFSmodel. During thereporting year total 10159
kg of crop residues and farm wastes were recycled
within the system (Table 21). Through incorporation
thesefarmwastes 76.87 kg N, 20.22 kg P,O,and 72.07
kg K was added in the soil which isequivalent to 167
kg urea, 126 kg SSP and 120 kg MOP fertilizer.

Table 22. Energetics of cropping system modulein |FS model.

Cropping system Energy Input Energy Output | Net Energy Energy use
(MJ) (MJ) (MJ) efficiency

Basmati rice-wheat + mustard/chickpea-GM (0.125 ha)

Basmati rice 2007
Wheat + Mustard/ chickpea 1765

Okra-Cauliflower-Baby corn + Cowpea (0.125 ha)

Okra 1997
Cauliflower 1945
Baby corn + Cowpea 1648

Dhaincha-Chickpea-Green gram (0.125 ha)

Dhaincha 393
Chickpea 592
Green gram 583
Total CS module 10930

15742 13735 7.84
18805 17040 10.65
4897 2900 2.45
5090 3145 2.62
10559 8911 6.40
1625 1232 4.14
6848 6256 11.57
4360 3778 7.48
67926 56996 6.21

Table 23. Recycling of crop residue and farm wastesin |FS model.

Waste/Residue | Quantity(kqg) Nutrient content(%) Nutrients added(kg)

NP K NP K

Rice straw 896 0.87 0.06
Dhaincha 202 3.53 0.19
Cowpea 140 2.51 0.41
Okra 274 0.62 0.15
Cauliflower 379 1.32 0.21
Green gram 268 3.78 1.01
FYM 8000 0.52 0.18
Total 10159 - -
Saving of fertilizers: Urea: 167 kg; SSP: 126 kg;
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1.18 7.80 0.54 10.57
1.68 7.13 0.38 3.40
0.88 351 0.57 1.23
131 1.70 0.41 3.59
1.24 5.00 0.80 4.70
1.11 10.13 2.71 2.98
0.57 41.60 14.40 45.60
- 76.87 20.22 72.07
MOP: 120 kg



Secondary Agriculture (Value addition): Protocol for
production of karonda squash was evaluated during
reporting period. The fully ripen fruits collected and
washed with clean water. Karonda fruits were
blanched in boiling water for 5 min. 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.
Recorded pulps initial TSS of (4.1%) and pulp yield
of 75.1%. Sugar syrup of 70% was prepared and
mixed with the fresh pulp followed by addition of
colour, essence and preservatives (sodium benzoate
@ 300 ppm) as per fivedifferent treatments. Thefinal
products was packed in PET bottles, labelled and
stored in dark and cool place for at least three days
before use. Thefinal productswere analyzed for TSS,

Table 24. Economics of karonda squash preparation.

tritable acidity and organoleptic score. Among
different treatments, the karonda squash treated with
colour and essence with 50°Brix had recorded the
maximum sensory score (8.1) with attractive colour,
flavour and taste. Economic analysis of value addition
to karondaindicatesthat additional income of Rs0.22
lakhs can be aobtained from boundary plantation by
making karonda squash. The increase in net income
dueto value addition wasfound to be 2.47 timeswhen
50 % of produces are made as karonda squash and 50
% sold as fresh fruits. If 100 % of produces are
subjected to value addition in the form of karonda
squash, the net income increases by 3.6 times over
net income obtained by selling fresh karonda (Table
24).

Amount (Rs) for
100% production

Cost
Karonda 5kg 40/kg 200 4120 8240
Sugar 7kg 40/kg 280 2884 5768
Additives (colour, essence, KMS) 2/litres 20 412 824
Cost of fuel and labour S/litres 50 1030 2060
Packaging and labelling 5/litres 50 1030 2060
Total cost - 600 9476 18952
Income
Final product litres 10 206 412
Gross income by sale raw karonda 40/kg 200 8240 8240
Gross income by sale of karonda squash 100/litre 1000 20600 +4120 41200

=24720

Cost of cultivation 10/kg 50 2060 2060
Cost of value addition - 600 9476 18952
Net income by sale of raw kinnow - 150 6180
mandarin
Net income by sale of karonda squash - 400 15244 22248
No. of times of improvement in - - 2.47 3.60

net income due to value addition

o N
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Project: Influenceof pesticidesapplication
in IFS on fisheries and
guantification of GHGs emission

To understand the potential impacts of different
pesticides/chemicals applied in IFS models and
significance of pesticide residues a project was
initiated in collaboration with AICRP-IFS centres
having fisheries/aguaculture modul esto delineate the
pesticide usagein the IFSmodels. Pesticide/chemical
usage in terms of active ingredients were quantified
using a proforma generated keeping in mind the
requirement to captureinformation related to different
module of IFS systems. Based on the usage of active
ingredient of pesticide/chemicals per unit area, the
IFS modelswere classified into low, medium and high
pesticide using systems as compared to national
average. Database of pesticide usage and
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quantification of active ingredientsin 11 |FS models
viz. Karmana (4 models), Jorhat, Bhubaneswar,
Kalyani, Modipuram, Ludhiana, Hisar, Rajendra
Nagar were analysed during the preceding year.
Results revealed pesticide use in terms of a.i. per ha
varied in the range of 0.001 to 2.34 Kg a.i. ha'. IFS
models were categorized into low (less than 0.2 Kg
ai. ha'), Medium (between 0.2 to 0.4 Kg a.i. ha?)
and High (above 0.4 Kg a.i. ha?). Three IFS models
from Karmana centre categorised into low pesticide
using IFS (Fig. 5), while IFS model at Jorhat and
banana based IFS model of Karmana were found
medium pesticide consuming models (Fig.6).
However, the IFS models of Bhubaneswar, Kalyani,
Modipuram, Ludhiana, Hisar, Rgjendra Nagar were
found high pesticide using IFS models, highest being
used in Rajendra Nagar (Fig. 7)
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Fig 5. Low Pesticide Use IFS Models.
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Fig 6. Medium pesticide Use IFS Models
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Further analysis of contribution of different
chemi cal §/pesticides contributing to the overall usage
of chemicalsinthe RajendraNagar IFSmodel falling
under Southern Plateau and Hills revealed maximum
contribution by Carbendazium (26%) followed by
Acephate (19%) (Fig. 8).

bﬂg h |

Fig. 8. Percentagé contri Bﬁtion of different
chemicals/pesticides at IFS model of Rajendra
Nagar

Analysis of fish sample, sediment, water
completed for 4 IFS models of Karmana for
organochlarines, organophosphorous and synthetic
pyrethroids & herbicides which revealed most of the
samples showed no presence of pesticides (below
quantifiable level) except one fish sample in coconut

based IFS which contained Quinalphos @0.05 ppm
which could be dueto aerial drift of the chemical from
neighbouring field.

Project : Carbon creditingand Greenhouse
gases emission in integrated
farming system models under
AICRP on Integrated Farming
Systems

Using the tool 11FSR-AICRP-IFS-IFS-GHG
estimator (developed by ICAR-IIFSR following the
emission coefficient of IPCC, 2007), estimated the
emission from 27 IFS models out of 45 IFS models
developed. 23 IFS models offers scope for more
intensification as net emission is negative. (Fig 9a &
9b). In general the livestock component contributed
more than 60-70% % GHG emission followed by
cropping system 20-30 %. The source-sink
relationship of net GHG in terms of CO,-e(kg) is
concerned the agro-forestry , compost and biomass
incorporation in the IFS model for maximum carbon
sink. In many IFS Model, the net negative carbon
emissionindicatetheinclusion of high value cash crop
or other economically viable enterprises for making
the IFS model more profitable.
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Net emission Negative/neutral IFS Models
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Fig 9(a). Net GHG emission (kgCQ, eq.) from IFS models at different locations
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Fig 9(b). Net GHG emission (kgCO, eq.) from IFS models at different locations

Project : Development of an intelligent
model for predictingmangoyieds
using artificial neural networks

This project was initiated to identify the features of
neural networks in order to obtain predictions of
mango yield per hectarein western plain zone of India,
which will enable end users (agricultural and other
inter-ested parties) to make predi ctions of mangoyield
per hectare based on input parameters. The neural
network (Back-propagation) algorithm will be used
to create a network that can contain three layers of
neurons: an input layer, a hidden layer (which is
optional), and an output layer (Fig 10).
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Organic Agriculture Systems

Project: Satus of Organic Agriculturein
Western Himalayan Region

A base line survey was undertaken to know the
existing farming practices of the farmers of Jammu
area of Sambha District. Survey covered involving
120 farmers from 06 villages and data pertaining to
input output details and other socio-economic
characteristics of farm households were collected.
Random sampling technique has been used for
collecting the data. The result of the baseline survey
showed that out of 120 averagefarm sizefor marginal,
small, medium and large were 0.14 ha, 0.57 ha, 1.37
ha and 3.44 ha, respectively. Again, average family

size for landless, marginal, small, medium and large
were 6.3, 4.9, 5.6, 6.5 and 4 numbers, respectively.

Among the six farming systems, the highest
number of farme were under
Crop+Livestock+Poultry+Agro forestry (C-L-P-A),
followed by Crop+Livestock+Poultry (C-L-P) system
Crop+Livestock+homestead (C-L-H), Crop
+Vegetables (C-V), Crops + Horticulture (C-H) and
Vegetable+Vegetablet+Vegetable (V-V-V). On the
other hand, average farm size was the highest under
Crop+Livestock+Poultry+Agro forestry (C-L-P-A)
system and lowest under Crop+Poultry systems(Table
1). About 73 percent of lands were used under high
yielding variety crop whereas only 27 percent land

Table 1. Major farming systems of the sample farmers of Sambha district, 2019

Major Farming Systems Numberof households Share (%)

Crop +Livestock+Poultry (C-L-P)

Crop+ Livestock +Poultry+Agro forestry (C-L-P-A)

CroptLivestock+homestead (C-L-H)
Crop+Vegetables (C-V)
Crops+Horticulture (C-H)
Vegetable+Vegetablet+Vegetable (V-V-V)
Total

13 10.83
67 55.83
16 13.33
9 7.50
8 6.67
7 5.83
120 100.00

Table 2. Cost of cultivation (COC) and return of major existing cropping systems at Sambha district
during 2019-2020

(Rs. hah)
Rice-Wheat 112550
M ai ze-Potato-Wheat 132120
Rice-Pul ses-wheat 121500
Rice- Maize-Vegetable 135256
Pulse-Mustard-Wheat 98100

Iy A

(Rs. ha.h) (Rs. ha.h)
201500 88950 1.7903
235500 103380 1.7825
219500 98000 1.8066
255600 120344 1.8897
199200 101100 2.0306
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use under local variety. Therewere 5 major cropping
patternsfollowed by thefarmers (Table 2). Net return
was observed highest in Rice-maize-vegetable
cultivation (Rs.120344 ha') followed by Rice-Pulses-
Wheat (Rs. 98000 ha?), Rice-Wheat (Rs.88950 ha?),
Maize-Potato-Wheat (Rs.103380 ha?') and Pulse-
Mustard-Wheat (Rs.101100 ha?). Income was
categorized by crop, livestock, poultry, homestead,
agro forestry, off-farm and non-farm system. In case
of marginal farm and semi medium farm, non-farm
income was higher compared to on-farm income.
Contrary, in case of small, medium and largefarmers,
on-farm income was higher compared to non-farm
income. Farming constraints that were identified
include lack of knowledge about new crop variety and
technology was the main problems of the farmers
followed by high price of inputs, lack of knowledge
for quality seeds/fingerlings/duck links, lack of credit
facility, lack of knowledge about homestead
vegetables production, lack of knowledge about
vaccination, de worming, feed of livestock and
poultry, insect/pests/weeds and lack of money for
buying inputs.

Poverty situation of the sample households: Thefood
security index for integrated farm householdswas 1.1.
The value of this index for food secure households
was 1.4 for integrated farming, whereas for food
insecure households, it was 0.9 respectively. The
integrated farm households in the study areas could
be regarded as food secure given the fact that 89.0
percent integrated farms of the sample households
were ableto meet therequired calorieintake of 2,122
kcal capita* day* while 11.0 percent asfood insecure
households, respectively .

Constraint facing index (CF1): The computed CFl
of the 12 constraints ranged from 208 to 240 for
integrated farming. M gjority of the farmers mentioned
that low price of outputs, non-availability and high
price of HYV seed and scarcity of concentrate feed
and fodder are the serious problemsin the study areas
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and the computed value of CFl was 240, 231 and 227
for integrated farming. The extent of high price of
fertilizersand pesticides and non-availability and high
priceof irrigation are also more remarkabl e problems
for the integrated farming. Due to lack of education
and training facilities, farmers were using traditional
method of cultivation and getting lower yield. The
high price of irrigation was another problem of
cultivating different crops. Thisproblem arisesmainly
dueto high price of electricity. Non-farm employment
opportunity has been created to a large extent and
labourersin the study areas migrated from agriculture
farming to non-farm activities for higher income.
Therefore, the scarcity of labour along with their
higher wage rate is found to a large extent in to
integrated farming in different cropping seasons that
ultimately hamper the whole process of cultivation.
To prevent certain diseases and to run livestock and
poultry production smoothly, farmers required
medicine and vaccine timely.

Project: Crop improvement for organic
production system

This project was started to screen out different crop
varietis for organic production system. Nine early
maturing varieties of sugarcane were eval uated under
organic condition. The CoPk 05191 variety of
sugarcane recorded highest caneyield (108.57 t ha?)
followed by CoLk 013201 (103.17 t ha?) and CoSe
03234 (101.64 t ha?), respectively. While, the green
top yield washighest for CoLk 013201 variety (27.72t
ha?) followed by CoSe 03234 and CoPk 05191
varieties. (Table 3). However, brix per cent was
recorded highest in case of Co0118 (20.33) variety
thereafter in Co 0238 (19.48). The variety like CoPk
05191 stood first placein the number of millable canes
(126.58 thousand hat), which is the most important
part in cane yield productivity. Thus, varieties like
CoPk 05191, CoLk 013201 and CoSe 03234 can be
grown suitably under organic conditions of Western
Uttar Pradesh.



Table 3. Compar ative performance of early maturing

varieties of sugarcane under organic conditions

Variety NMC'000'/ | Singlecane | Brix % Caneyield Green leaves
ha weight (kg) | (300 days) (t ha?) top yield (t hat)

Co 0238 82.23 1.06
CoSe 03234 121.04 1.07
UP 05125 94.24 0.93
Cos 03251 117.81 0.92
Co 098014 86.39 0.77
Co 0118 96.09 1.05
CoLK 011201 86.85 0.76
CoLk 013201 124.27 0.84
CoPk 05191 126.58 0.92
C.D. 21.19 0.16
C.v. 8.21 9.64

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

Nutrient management using mustard oil cake
in basmati rice-mustar d-okracropping system:

An experiment was conducted to assessthe effect
of mustard oil cake application on growth, productivity

19.48 78.54 15.70
18.51 101.64 26.48
19.24 66.23 17.39
18.75 97.78 23.86
18.28 72.68 10.39
20.33 82.38 21.86
18.25 69.30 17.86
18.97 103.17 27.72
18.59 108.57 23.70

NS 19.67 5.86
2.29 11.37 12.89

and economics of basmati rice (cv. PB 1509) during
kharif 2019 (Plate 1). Theteatmentsinclude 5.0t ha
!mustard oilcake (MC), ii. 2.5tha*MC, iii. 1.25t ha
IMC, iv. Nutrient management through FYM and
vermi-compost and v. norganic nutrient management.
Experiment was laid out in randomized complete
block design with threereplications. Standard package
and practices were followed for the cultivation of
basmati rice.

Table 4. Effect of mustard oil cake application on productivity and profitability of basmati rice

yield(kg | cultivation
yield Rshat

115174 165118 49944 1.43

77506 114043 36537 1.47

64240 92061 27821 1.43

50074 66847 16773 1.33

Treatments Biological Cost of
ha

5.0 t/haMC (kharif) + 4658 15655

5.0 t/haMC (rabi)

2.5t/haMC (kharif) + FYM 3177 11800

& VC (rabi)

1.25t/haMC (kharif) + FYM 2551 9874

FYM & VC (kharif) + 1821 7961

5.0 t/haMC (rabi)

Inorganic 2964 12288

Selling price of basmati rice was Rs. 2600 quintal*
* 25% perimum price was used for organic treatments

s N

41168 86395 45227 2.10
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Plate 1 Experimental view of basmati rice field

Growth, yield parameters and yield of basmati
rice were significantly affected under different
treatments (Table 4). Grain yield (4658 kg ha') and
straw yield (10997 kg ha') were found higher under
application of 5.0 t/haMC followed by 2.5 t/haMC.
Grain yield under application of 2.5t hatMC, 1.25t
hatMC, FYM & vemi-compost and inorganic
management was lowered by 31.8%, 45.2%, 60.9 %
and 36.4% as compared to application of 5.0 t ha
MC, respectively. Application of mustard oilcake
considerably increased cost of cultivation and was
highest (Rs. 1,15,174 ha') under 5.0 t ha'MC
treatment. Moreover, highest net return (Rs. 49,944
ha') was found under application of 5.0 t/ha MC
followed by inorganic management (Rs. 45,227 ha?)
and least under nutrient management through FY M
and vermi-compost application (Rs. 16,773 ha?). This
study indicatesthat concentrated organic manures can
beintegral part of nutrient management under organic
farming to meet out crop nutrient demand and to
achieve better productivity and profitability.

Performance of Sugarcane: Sugarcane plants raised
with bud chip method were transplanted in the main
field. Different nutrient management treatments
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significantly affected the growth and survival rate of
transplanted plants. Sugarcane + sesbaniacultivation
significantly reduced the survival rate and growth of
the sugarcane (Table5). Plant height at different stage
and cane height at 120 DAP was found highest under
application 100% RDN through MC, FYM and
vermicompost w/o sesbaniaintercropping . Similarly,
number of tillers / plants were also reduced
significantly with sesbaniaintercropping. SPAD meter
reading at 45 DA wasfound higher under application
100% RDN through MC, FY M and vermicompost w/
0 sesbania intercropping followed by 75% RDN
through MC, FYM and vermicompost w/o sesbania
intercropping.

Performance of Basmati rice: Among different
organic nutrient management treatments, highest plant
height and number of tillersin basmati ricewasfound
in 100% RDN through MC, FYM and VC with
sesbania green manuring treatment followed by 75%
RDN through MC, FYM and V C with sesbaniagreen
manuring (Table 6). Similarly, SPAD meter reading,
Green seeker readings, grain yield and straw yields
were aso found highest under 100% RDN through
MC, FYM and V C with sesbania green manuring.



Table 5. Survival rate and plant height of sugarcane crop under different nutrient management

Treatment Survival rate (%) Plant height (cm) Cane height (cm)
(45 DAP) 45 DAP | 60 DAP | 90 DAP | 120 DAP 120 DAP

100% RDN with 95 914 127.8 189.1 250.4 115.0
CR (T1)

75% RDN with 91 87.2 117.6 182.4 244.3 107.8
CR (T2)

100% RDN w/o 99 113.7 148.4 222.8 283.5 131.2
CR (T3)

75% RDN w/o 98 112.3 144.7 2205 281.1 126.8
CR (T4)

50% RDN in kharif+ 94 92.9 124.1 197.1 257.7 109.4
100% RDN in rabi

with CR (T6)

Inorganic 99 109.4 140.5 214.9 270.4 121.5
CD (P=0.05) 3.22 11.65 21.65 24.21 19.71 5.94

Table 6. Growth and yield of basmaiti rice as affected by different treatments

Treatment Plant he|ght (cm) | No. of tillersm.r.I Green | Grain

har vest DAT har vest
100% RDN with CR 86.0 48.4 314 0.74 3122 5236
75% RDN with CR 80.7 80.9 495 447 30.4 0.72 2880 4598
100% RDN w/o CR 78.4 80.4 488 439 30.3 0.69 2411 4112
75% RDN w/o CR 771 78.1 450 377 28.8 0.66 2091 3767
50% RDN in kharif+ 78.2 78.5 46.8 399 29.9 0.71 2332 4200
100% RDN in rabi
with CR
Inorganic 89.0 96.0 584 524 37.1 0.82 3960 6797

Performance of maize: Among the different organic green gram residue. Incorporation of green gram crop
nutrient management treatments, highest plant height,  residue before sowing of maize crop increased the
SPAD meter reading, Green seeker reading and cob  productivity by 39% over no incorporation ( Table
yield was found under application of 100% RDN 7).

through MC, FYM and VC with incorporation of
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Table 7. Growth and productivity of maize under different nutrient management

Plant height SPAD meter Green seeker [Cob yield
(cm) reading reading (kg hat)

Treatment

100% RDN with CR (T1) 80.1 218.1
75% RDN with CR (T2) 74.3 216.6
100% RDN w/o CR (T3) 69.7 204.2
75% RDN w/o CR (T4) 67.1 199.1
50% RDN in kharif+ 100% 71.6 204.7
RDN in rabi with CR (T6)

Inorganic 815 2221
CV (%) 712 2.66
SEmz= 3.05 3.24
CD (P=0.05) 9.72 10.33

Project:

Development and validation of
microbial consortia for crop
residue recycling under organic
farming system

Development and validation of microbial
consortia for crop residue decomposition is very
important for inclusion in Integrated Farming
Systems. It isis essentially required for improving
soil, human and animal health and as well as farm
income towards the climate resilient agriculture.
During theyear, atotal of 25fungal isolates (Plate 2)
have been isolated from different samplestaken from
mustard oil cake, compost pit, decaying bark,
rhizosphere of pipal tree, vermicompost, sugar mill
effluent and fungal growth observed on fruit peels.
Further study on characterization of isolated microbial
strainsis under progress.
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Plate 2. Isolation of different active microorganisms for crop residue decompositions

36.1 38.1 0.73 0.89 5249
32.3 36.1 0.69 0.88 4612
32.6 36.5 0.68 0.88 3780
31.9 335 0.64 0.86 3308
32.8 35.0 0.70 0.87 3962
36.9 39.9 0.71 0.90 7448
5.26 2.33 3.14 1.30
1.03 0.49 0.013  0.007
3.27 1.57 0.040 0.021
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Project: All IndiaNetwork Programmeon
Organic Farming (AlI-NPOF),
Modipuram Centre

Impact of organic, conventional and integrated
management practices on crop productivity and
soil health: This experiment is continued since 2004
as a part of on-going Network Project on Organic
Farming (NPOF) under four different cropping
systems i.e. basmati rice-durum wheat-green
manuring (CS)), Maize (cob)-potato-okra+green
manuring (CS,), coarserice-barley-green gram (CS))
and maize (sweet corn)-mustard-green manuring
(CS,) withsix different nutrient management practices
viz. T1-100% organic,T2- 75% organic + 25%
innovative practices (introduced in 2013), T3-50%
organic+50% Inorganic, T4-75% inorganic + 25



organic (introduced in 2013), T5- 100% inorganic and
T6-State recommendation. Soil samples from 4
different depths at 15 cm intervalsi.e. 0-15, 15-30,
30-45 and 45-60 cm were collected after completion
of 12 cropping cycles under organic management
practices. These soils samples were analyzed for
various soil physic-chemical properties and carbon
pools. Theresultsindicated that the cropping systems
and organic nutrient management practices showed
significant effect on different organic carbon pools.
The total soil organic carbon (TSOC) and Walkley
Black Carbon (WBC) showed highest build-up in
100% organically managed treatment over the others
across the soils depths (0-60 cm) in al the cropping
systems. Concurrently the magnitude of increase for
TSOC and WBC among the different cropping
systems was 33.8% in 100% organic treatment as
compared to 100% inorganic treatment in CS, 32.6%
and 27.9%in CS,, 46.2% and 30.0%in CS, and 21.4%
and 32.8% in CS, (Table 8). The various carbon

fractions of different oxidizability were grouped into
four fractionsi.e. very labile (C ), labile (C ), less
labile (C_ ) and non-labile (C, ) werealso performed.
In al the treatments under all the cropping systems
comparatively the higher proportion of all the soil
oxidizable carbon fractionswerefoundin organically
managed treatments over the farmer's practices.

On an average, the relative preponderance of the
organic carbon fractions extracted under different
degree of oxidizability was: C, >C >C,>C  inall
the four cropping systems (Table 8). The labile
fractions and recal citrant fractions constituted about
~40.4 and 62% of the total SOC. The magnitude of
SOC distribution across the soil depths (0-60 cm)
varied significantly in cropping systems and CS,
(Basmati rice-wheat sesbaniagreen manure) recorded
highest carbon sequestration over the others. Soil
enzyme activity is a sensitive indicator of alteration

Table 8 . Effect of different nutrient management practices and cropping systems on different carbon

pools across the soil depths (0-60 cm)

Carbon

Css

Fools 0

CwvL 0.843 0.760 0.666 0.753 0.753 0.679 0.722 0.693 0.584 0.698 0.599 0.561
CL 0460 0499 0429 0542 0542 0497 0.578 0.490 0.482 0.597 0.508 0.481
CiL 0.788 0.643 0.625 0.825 0.805 0.576 0.816 0.767 0.673 0.846 0.838 0.719
Cao 1.124 0930 0.690 1.048 0977 0.652 1.026 0.885 0.614 0.988 0.856 0.596
WBC 2.092 1902 1.720 2.120 2.101 1.752 2.116 1.951 1.739 2.142 1946 1.761
TOC 3216 2.832 2409 3.168 3.078 2404 3.142 2.836 2.352 3.130 2.802 2.357
SQI SQI

=111 §
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CS, and Treatments CS4 and Treatments

Fig. 1. Soil quality indices as affected by different cropping systems and nutrient management practices
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in soil quality by management practices. Acid and
alkaline phosphomonoesterases studied showed
higher activity in organic and chemical nutrient
management practices whereas under integrated
application of both organic and inorganic nutrient
sources, the activity of these enzymes was low. The
reason behind such enhanced activities under organic
nutrition may be attributed to higher microbial activity
in case of acid phosphatases.

Soil quality indices using specific chemical,
physical and biological soil properties over defined
time frame were also developed and the impact of
different quality parameters on soil quality and crop
performance were recorded. Results of the study
revealed soil quality indices (SQI) ranged from 0.19
(framerspractice) to 0.725 (100% organic) and 0.129
(farmers practice) to 0.832 (100% organic) in CS, and
CS,, respectively.

Incorporation of organic manures in 100%
organically managed treatments had a significant
effect on SQI in all thefour cropping systems(Fig.1).
Inthe present study from the view point of soil quality
indices the trend was: CS>CS,>CS>CS,. This
showed that these key indicators have a considerable

MFII.
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role to play in influencing various soil functions and
in turn the functional goals.

Microbial enzyme activities: Different nutrient
management practices significantly affected the
microbial activitiesin the soil. The highest microbial
biomass was found under the 100% organically
managed plots. The addition of organic inputs to the
soil favored the microbial activities into the soil as
dehydrogenase, phosphatase, urease and &-
glucosidase activities were found highest in 100%
organically managed plots. Maximum population of
bacteria, fungi and actinomycetes was observed in
100% organically managed plants. A continuous
decrease in the population was observed with
increasing percentage of inorganic inputs.

Evaluation of zero budget farmingin basmati rice
—wheat cropping system: A study was initiated in
year 2017 to study the effect of zero budget farming
on productivity and economics of basmati rice. Yield
of basmati rice was reduced by 23.4% during first
year and 66.2% during second year under Zero budget
farming as compared to scientific organic farming
package (Table 9). However, yield gap between
Scientific organic farming package and Integrated

Table9. Effect of different nutrient management packageson yield attributes of basmati rice cultivation

Grain yield % changeover | % changeover | COC | Gross
(kg hat) NPOF ICM

Treatments

2018 2019 | 2018 2019 2018 2019

ha?') ((Rs. ha?l)|(Rs. ha?)

Control 2303 732 -258 -705 -39.6 -736 37,830 27291 -10539
NPOF package 3104 2481 - - 186 -105 57,330 89248 31918
ZBNF-G 2377 838  -234 -662 -37.7 -69.8 42765 30865 -11900
ZBNF-GC 2452 869 -21.0 -650 -357 -68.7 42765 31927  -10839
ZBNF-IG 2601 1230 -162 -50.4 -31.8 -556 43,165 45308 2143
ICM 3813 2772 228 117 - - 49286 81940 32654
CV (%) 652 846
SEm: 9047 62.90
CD (P=0.05) 2752 1913

*Selling price of Basmati rice Rs. 2600/qt
**25% premium price for organic basmati rice
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crop management was reduced from 18.6% during
first year to 10.5% during second year. Better net
return was found under scientific organic farming
package with premium prices.

Performance of scientific organic farming
package, zero budget natural farming (ZBNF) and
integrated crop management practiceswere eval uated

inwheat (Plate 3). Highest grainyield and profit was
recorded under integrated crop management followed
by scientific organic farming package. Yield under
ZBNF wasreduced by 44.1% and 68.8% as compared
to scientific organic farming package and integrated
crop management, respectively (Table 10).

Plate 3. Visit of Dr. Panjab Singh (Former DG, ICAR) at ZBNF experiment

Table 10. Productivity and profitability of Wheat under Zero budget natural farming

Yield changes
over NPOF (%)

Yield changes
over ICM (%)

(Rs. ha?) | (Rs. ha?)

Treatment Grain yield
(kg/ha)

Control 2193 1283 -12.7 -45.3
NPOF 2513 2347 - -
ZBNF-G 2662 1313 5.9 -44.1
ZBNF-GC 2456 1411 -2.3 -39.9
ZBNF-IG 2760 1557 9.8 -33.7
ICM 5408 4205 115.2 79.2
CV (%) 8.29 134

SEmz+ 124 135.7

CD (P=0.05) 377 412.7

*Selling price of Wheat Rs. 1840/qt
**25% premium price for organic wheat

2. N

-594  -69.5 24400 40120 15720
SRS -44.2 43900 69684 25784
-50.8 -68.8 29335 40781 11446
-54.6 -66.4 29335 42118 12783
-49.0 -63.0 29735 46024 16289

- - 35856 107271 71415
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The highest amount of glomalin (546.36+9.0 mg
kg* dry soil) was extracted from the plots managed
by NPOF package after the wheat harvest (2019)
followed by integrated nutrient management practice
(431.2+7.3 mg kg dry soil). The lowest amount of
glomalin (340.9+12.5 mg kg™ dry soil) was extracted
from control plots. Different microbial enzymes
namely phosphatase, glucosidase, urease etc plays
significant role in nutrient recycling into the soil. In
this study, highest activity of dehydrogenase,
phosphatase, &-glucosidase and urease activitieswere
found under NPOF package followed by theintegrated
nutrient management.

Evaluation of weed management practices in
Maize-mustard system under organic farming:
Field experiment was carried out during Rabi 2017-
18 and 2018-19 to evaluate the effect of different weed
management practices on weed density, productivity
and profitability of mustard under organic farming.
Eight different weed management treatments were
followedi.e. T1. Two hand weeding at 25 and 50 days
after sowing (DAS), T2. One mechanica weeding at
25 days after sowing+ One Hand weeding at 50 DAS,
T3. Intercropping with Chickpea(1:1), T4. Stale seed

MFII.
IC.

bed + reduced spacing (30x 10 cm) + mulching with
maize straw + one Hand weeding at 40 DAS, T5.
Mulching with water hyacinth @4 t ha® dwb + one
hand pulling at 40 DAS, T6. Incorporation of mustard
oilcake @ 5t ha'+ one hand weeding at 40 DAS, T7.
Soil solarization with 25 microns polythene mulch
during summer + one hand weeding at 40 DAS, T8.
Mulching with Eucalyptusleaves @ 5t/hadwb + one
hand weeding at 40 DAS.

Among the different treatments, lowest weed
density at 20 (96 mr?) and 45 DAS (150 m?) wasfound
under Soil solarization with 25 p polythene mulch
during summer + one hand weeding at 40 DAS.
Cyperus rotundus was most abundant weed species
during experimentation. Highest seed yield of
mustard (3592 kg hat) and stover yield (11874 kg ha
1) wasrecorded under treatment application of mustard
oilcake @ 5t/ha + one hand weeding at 40 DAS and
it was followed by the treatment intercropping with
chickpea (1:1) (2447 kg ha') (Fig. 2). Application of
mustard seed meal might have contributed in better
crop nutrition over weed and led to better yield
attributes and yield (Plate 4).

4.0 - == Mustard equivalent yield (t/ha) —— Biological yield (t/ha) - 14
3.46
35 - 391 - 12
- 10
S
-8 =2
2]
=
-6 S
o0
=
(=]
L 4 E
-2
-0

Weed management treatments

Fig. 2. Productivity of mustard under different weed management practices
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Fig.3. Performance of Mustard varieties under organic farming

Evaluation of different varieties of major crops
for organic farming: Performance of different
varieties of maize and mustard under organic
production was evaluated. Among the different
varieties of maize, highest seed yield wasfound under
PMH 5 followed by H (Pioneer-3396). Similarly
highest gross return and net return was found under
PMH 5 (Fig.3). Among the different varieties of

% N

mustard, growth, yield attributes, yield and
profitability wasfound highest in Pusabold followed
Pusa tarak variety under organic management.
Therefore these varieties can be recommended for
cultivation under organic farming in Upper Indo-
Gangetic Plains.
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Project: Development of Integrated
Organic Farming System (I0OFS)
models for different regions of
India (I nstitute-Al-NPOF linked)

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
therate of reducing external market inputsby various
means. The performance of the different modules
evaluated at Modipuram location is given below.

MFII.
IC.

Integrated Organic Farming System (IOFYS)
model for Western Plain Zone of U.P.

One acre IOFS model comprising of 5 modules
such as food systems (basmati rice-durum wheat-
seshaniain 0.15 ha, basmati rice-mustard-green gram
in 0.05 ha), fodder systems(sorghum + cowpea-
mai ze+cowpea-oatin 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 isin progress from 2017.

Table 11. Performance of basmati ricein basmati rice-durum wheat-sesbania cropping system

Year & Variety | Grainyield | Srawyield | Grossreturn | Netreturns | B: Cratio | NRPRI*
((CLED) (CCLES)] (Rsha?) (Rsha?)

2017(PB 1) 2653 3233 59533 14283 0.3 13

2018(PB 1121) 3000 3480 66960 28560 0.7 17

2019PB 1718 3255 4155 108038 63698 14 24

2019PB 1728 3048 3965 101353 57013 13 2.3

2019PB 1637 3104 3976 103060 60320 14 2.4

*NRPRI =Net returns per rupee invested
For year 2019 sale price of basmati rice is taken as Rs. 30 kg™ of grain

Table 12. Performance of different cropsin Basmati rice-mustard-mung bean cropping system

Net returns | B: C ratio | Return Per

Year & variety

Grain yield |Straw yield | Grossreturn

2017(PB 1) 2480 3500 56600 11350 0.3 13
2018 (PB 1509) 2800 3420 62840 24440 0.6 1.6
2019 (PB 1509) 2970 3805 98613 59913 15 2.5
2017-18 (RH 749) 2000 7140 110710 90430 4.5 5H)
2018-19 (RH 749) 2600 7520 138820 119540 6.2 7.2
2018 (Pant Mung 5) 800 1000 60000 39220 1.9 2.9
2019(Pant Mung 5) 886 1049 83555 61825 2.8 3.8

*NRPRI =Net returns per rupee invested
For year 2019 sale price of basmati rice istaken as Rs. 30 kg* of grain
For mustard and mung MSP for year 2018-19 (along 20-25% premium price) is taken

| CAR-Indian Institute of Farming Systems Research




Plate 5: Mung bean crop variety Pant Mung

Food Systems: In the IOFS model, basmati rice-
wheat-sesbaniacropping system was practiced in 0.15
haareaof theland. The performance of different crops
of the system is given in the Table 11. During the
year 2019, three new basmati rice varieties namely
PB 1718, PB 1728 and PB 1637 were grown in the
|OFS model. Among thethree cultivated varieties, PB
1718 has recorded maximum grain yield (32.50q ha
1) and straw yield (41.60 hat) followed by PB 1637.
During the year 2018-19, durum wheat variety MPO
JW 1215 was grown in the durum wheat-sesbania
cropping system. In the third year of study, durum
wheat has recorded grain and straw yield of 411 kg
and 497 kg respectively out of the allotted land area
of 0.15 ha.

Basmati rice-mustard-mung cropping system was
practiced in 0.05 haarea of land. The performance of
different crops of the systemisgivenin the Table 12.
During the year 2019 basmati rice variety (PB-1509)
was grown in basmati rice-mustard-mung cropping
system. It has recorded grain and straw yield of 149
and 190 kg out of 0.05 haof allotted land area. It also
recorded net returns of Rs59913/ha, B: Cratio of 1.5
and return per rupee invested of 2.5 during the study
period.

Similarly the mustard crop sown after the harvest
of basmati rice recoded grain and stover yield of 130
and 376 kg respectively from the allotted land area of

s N

Sesbania green manure crop

0.05 ha (Table 12). The mung bean crop has recorded
grainyield of 40 kg out of 0.05 haland area (Plate 5).
It has al'so recorded straw yield of 886 kg /0.05 ha of
theallotted land area. Thetotal net return of Rs61825
ha?, B: Cratio of 2.8 and return per rupee invested of
3.8 were realized with mung bean crop.

Fodder Systems: During Kharif 2019, Sorghum-+ cow
peasystem recorded 3625 kg from 500 m? areawhich
can supply greenfodder for 120 daysfor 2 cowsunder
organic production system. The maize + cow pea
recorded 3950 kg/hafrom 500 m? which can meet the
green fodder requirement of 2 cows for 131 days.
Therefore, by growing maize + cowpeafodder system
in 1000 m? during kharif, and making it as silage can
supply the fodder for 263 days for 2 cows under
organic production system.

Kitchen garden system: A total of 14 vegetableswere
evaluated in the nutritional kitchen system during the
year in an area of 500 m? which has resulted in
production of 335 kg of vegetables under organic
management (Plate 6). This can meet the requirement
of 5 member family of other vegetables category for
159 days, roots and tuber crops for 120 days and
requirement of leafy vegetables for 56 days alone
(Table 13). Kitchen gardens can help in improving
the nutritional security by providing essential micro
nutrients and macro nutrientsin the diet.
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Table 13.Vegetables evaluated in nutritional kitchen garden

Category ** Name of vegetables | Area | Yield | Daily requirement | No. of days
(m?) (kg) (vegetables) for 5 | Vegetables
member family requirement can
(Heavy wor k)** be met for 5
member family

Other Vegetables  Bottle gourd (K) 0.02kg of other 38
Brinjal (K) 70 22 vegetables per 22
Chiili (K) 70 7 person per day (1.0 7
Okra (K) 70 16 kg for 5 person/ 16
Cow pea (K) 70 21 day) 21
Pea (R) 70 7 7
Broccoli (R) 70 25 25
Cauliflower (R) 70 23 23
Total 159 159
Rootsand Tuber  Radish (R) 70 35 0.02kg of Roots 35
crops Beetroot (R) 70 22 and Tuber crops per 22
Carrot (R) 70 18 person per day 18
Potato (R) 70 45* (1.0kgfor5 45
person/ day)
Total 120 120
Leafy vegetables  Spinach (R) 70 38 0.01 kg of Leafy 38
Fenugreek (R) 70 18 vegetables per 18
person day* (0.5 kg
for 5 person day?)
Total 56 56
Grand Total (Kitchen system) 335

* Egtimated yield, K- Kharif,R- Rabi
** Spurce — Dietary guidelines for Indian A— Manual (2™ Edition 2011) NIN Publication, Hyderabad.

s X '.. - i ¥ i S l' g § - gy
Plate 6. Performance of vegetables under Kitchen garden system
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Pest repellent system: Establishment of pest repellent
system in 0.026 ha is in process. |pomoea
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.

Development of I ntegrated Organic Farming System
(IOFS) model for other regionsthrough Al-NPOF:
Seven |OFS models are under evaluation in 6 states
namely Gujarat, Kerala, Meghal aya, Rgjasthan, 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
indicates that under organic farming system with
livestock component, a net income of Rs 0.78 lakhs
(field and horticulture based) to 1.23 lakhs acre?
(spices based) (Tablel4) can be obtained depending
upon the combination of modules adopted. Further,
the performance of the system where in livestock
component isnot integrated, it varied from 0.23 lakhs
(tuber crop based) to 0.49 lakhs (field crop based
diversified system) depending upon the crops grown.

Table 14. Economic performance of |OFS model at different locations

Rs. Rs.

Gujarat (SK Nagar)*

Field crop based system (Groundnut-wheat-green
gram; Fodder bajra-fodder maize+oat-fodderbajra;
boundary plantation), 3 livestock; vermicompost
Kerala (Calicut & Thiruvananthapuram)
Calicut: Spice based system (Turmeric, ginger,
fodder, vegetable cowpea, tapioca, banana,
vermicompost, 4 cows)
Thiruvananthapuram*: Cassava + vegetable
cowpea, Taro, Maie, Napier grass

Meghalaya (Umiam)

Field & horticulture based system (Cereals +
pulses + vegetables + fruits + fodder) + Dairy

(1 cow + 1 calf) + fishery + vermicompost
Rajasthan (Udaipur)*

Field crop based system (Sweet corn + blackgram-
wheat; Fodder maize + 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-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)

*Dairy component not yet integrated

1,05,765 56812 48,953
0.24 66,705 43,700 23,005
0.43 1,35,785 56,835 78,950
0.45 91,055 41,406 49,649
0.40 3,52,509 2,47,585 1,04,924
0.43 51,581 26,661 24,920
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Cropping Systems and Resour ce M anagement

Project: Evaluation of different cropping
sequencesfor crop intensification
under CA practices(CRPon CA)

This experiment continues since 2015 under the
umbrella of Consortium Research Platform on
Conservation Agriculture (CRP on CA). A field
experiment of total number of eight cropping
sequencesi.e. rice-wheat-sesbania (CA); rice-wheat-
green gram (CA); maize (cob)-mustard-green gram
(CA); sugarcane-ratoon-wheat (CP); sugarcanet+green
gram-ratoon-wheat (CA) are grown under both
conservation (CA) and conventional agriculture
practices (CP). The experiment is laid out in
randomized block design with three replications.
Various soil and crop parameters analyzed in the
experiment are as follows:

Maximum wheat equivaent yield (WEY )of 16.38
t ha'! was recorded under maize (cob)-pea (pod)-

wheat- cowpea (pod) system followed by rice-wheat-
greengram (16.30t ha'). Both these systemsremained
at par statistically and showed significant superiority
over rice-wheat-sesbaniaand sugarcane-ratoon-wheat
systems. Maximum net returns (Rs. 1.53 lakhs ha?)
were recorded under rice-wheat-green gram system
followed by maize (cob)- pea (veg)-wheat- cowpea
(pod) cropping system (Table 1). Lowest net returns
(Rs 0.95 lakhs/ha) were recorded by sugarcane-
ratoon-wheat system because of considering only the
plant crop of sugarcane for returns purposes.

Residue retention in CA & CP practices showed
on an average 8.63 t ha'residue is being left on the
soil surface under CA practices where as it isto the
tune of 3.06 t/haunder CPpractices (Table 2). Higher
amount of residue left in the soil helpsin building of
organic carbon content and reducing bulk density of
soil.

Table 1: WEY & net returnsratio as influenced by CA and CP practices under different cropping systems

WEY (t ha?) Gross Returns (Rs.)| Net Returns (Rs.)
(lakhs ha'?) (lakhs ha?)

Cropping System

1535 17.24 1630 275 313 294 159 153
12.06 1258 1232 219 234 227 108 099 104
16.57 16.18 1638 305 298 301 144 100 1.22

Rice- wheat- green gram
Rice- wheat- sesbania

Maize (cob)- pea (veg)-wheat-
cowpea (pod)

Sugarcane-ratoon- wheat 11.09 1210 1159 204 223 213 091 1.00 0.95

Average 13.77 1453 1415 251 267 259 123 114 119
SEm +- Factor(A) 0.355 0.061 0.061

Factor(B) 0501 0.086 0.086

Factor(A X B) 0.709 0.122 0.122
CD (0.05P)  Factor(B)* 154 0264 0.264
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Effect of CA practices on organic carbon and bulk
density of soil showed that 7.14 % higher organic
carbon content was noted under CA practices as
compared to initial value of organic carbon (0.42%)
likewisereductionin bulk density to the tune of 3.84%
was recorded under CA conditions as compared to
initial value of bulk density (1.62 g cc?) (Table 3).

inirrigation water 28% saving of labor 16.8% saving
of diesel and energy wasrecorded under CA practices
as compared to conventional practices. Maximum
saving of irrigation water (19.41%) and labor (31.7%)
was recorded under sugarcane-ratoon-wheat and
mai ze (cob)- pea (veg)-wheat- cowpea (pod) systems
(Table 4).

e N

Resource savings under CA practices observed as
indicated in the table bel ow on an average 10% saving

Table 2: Residueretention in CA & CP practices

I I N I T

115 145
CP 14 6.4 3.9 1.52

CS,- Rice- wheat- green gram ; CS-Rice- wheat- sesbania;CS,-Maize (cob)- pea (veg)-wheat-cowpea;CS,-
Sugarcane-ratoon- wheat

Table 3: Effect of CA practices on organic carbon and bulk density of soil

------

Rice- wheat- green gram 1.55 1.56 1.56 0.42
Rice- wheat- sesbania 1.56 1.63 1.59 0.45 0.42 0.43
Maize (cob)- pea (veg)-whest- cowpea (pod) 1.56 1.60 1.58 0.44 0.43 0.44
Sugarcane-ratoon- wheat 1.56 1.58 157 0.45 0.42 0.44
Average 1.56 1.59 0.45 0.42

Table 4: Resouce savings under CA under different cropping systems

Cropping System Irrigation (cm) Labour (no.) Diesel (Itr) Energy (KmJ)

CP | CA |Saving| CP |CA |[Saving |CP | CA [Saving | CP| CA | Saving
(%) (%) (%) (%)

Rice- wheat- green gram 229 162 29.3 549 440 19.9 19.9
Rice- wheat- sesbania 172 170 12 177 127 282 617 489 20.7 221 175 20.8
Maize (cob)- pea (veg)- 112 910 188 268 183 31.7 558 427 235 200 153 235
wheat- cowpea (pod)

Sugarcane-ratoon- wheat 103 830 194 138 106 232 373 361 32 134 129 32
Average 134 123 100 203 144 281 524 429 168 188 154 16.8
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Project : Adaptation and mitigation
potential through Cropping
System/Farming System
approach (NICRA)

A field experiment was laid out in 2018-19 at
ICAR-IIFSR, Modipuram research farm under
irrigated conditions to assess the quantum of
greenhouse gases emission from rice-wheat system
in different soil organic carbon strata (Medium and
High) under different establishment methods and
different sources of nitrogen. The experiment waslaid
out in asplit plot design with three replications. The
gas samples for measurement of greenhouse gases
(NLOand CH,) were collected using the close chamber
method of GHG measurement. Three objectiveswere
identified for IFSR viz., Sudy 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

MFII.
IC.

cropping systems and modeling studieswith farming
systems and relating it to GCMs to assess the
adaptation potential of IFSto climate change. During
the year 2019, the following tasks completed:

GHG measurement under rice-wheat cropping system
in different strata of soil organic carbon showed that
the field experiment was started in 2017-18 at
Modipuram under irrigated conditions to assess the
guantum 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 ricein
rice; zero tillage and conventional tillage in wheat)
and different source of nitrogen (control, neam coated
urea, vermin compost and Application of DMPP/DCD
nitrification inhibitor). The GWP reduced in direct
seeded rice by 16.9 % compared to transplanted rice
under high carbon soil strata, whileit reduced by 14.9
%under medium carbon soil strata (Table 5).

Table 5: Seasonal flux of GHG from therice field under different establishment methods Vs different
sour ce of nitrogen combinations

Establishment | Treatments Methane N,O

method/Carbon Emission | Emission

strata (Kgha?) (Kgha?)

High Carbon

Direct Control (no fertilizer) 24.56 0.54 730.56
Application of Neem coated urea 29.45 0.69 829.6
Application of DCDA nitrification inhibitor 30.54 0.59 824.57
Organic N management (through vermicompost) 35.56 0.6 940.34

Transplanted Control (no fertilizer) 25.67 0.49 710.34
Application of Neem coated urea 36.56 0.66 964.34
Application of DCDA nitrification inhibitor 35.96 0.64 955.67
Organic N management (through vermicompost) 40.45 0.59 1011.34

Medium Carbon

Direct Control (no fertilizer) 22.67 0.53 640.56
Application of Neem coated urea 28.45 0.68 810.34
Application of DCDA nitrification inhibitor 29.45 0.58 812.34
Organic N management (through vermicompost) 33.45 0.59 912.45

Transplanted Control (no fertilizer) 24.99 0.47 690.45
Application of Neem coated urea 34.78 0.65 812.34
Application of DCDA nitrification inhibitor 34.89 0.63 806.78
Organic N management (through vermicompost) 39.45 0.58 955.67
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Integrated assessment of impact of climate change on
farm level productivity observed the methodol ogical
framework adopted from AgMIP protocol. Based on
the survey and discussionswith different stakehol ders,
following general problems identified,

e Lessawarenessof new technologies/management
practices with its proper use

e Non-availability of improved varieties of rice,
wheat and sugarcane.

e Highrate of seed, fertilizer, pesticide use

e Non-availability of irrigation water at critical
phases of the crop

¢ Non-availability of labour for critical farming
operations

e Awareness and non-availability of improved
breeds of livestock (cattle and buffal o)

Weather data for 30 years period (1980-2010)
collected from GBPUA& T, Pantnagar and calibrated
APSIM and DSSAT based on experimental datafrom
GBPUA&T, Pantnagar.
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Fig. 2 Simulated (DSSAT & APRIM) and

Simulated and observed farm survey showed
same pattern in rice. However, in the case of wheat,
after 50 % probability of exceedance, thereis lot of
difference between the observed and simulated in both
the crop models (Fig 1 & 2).

Sustainable Agricultural Pathway— 2050s showed
that after discussions with various stakeholders ie.,
progressive farmers, researchers, developmental
official and also using available literature, in future,
it is expected that more alocation will be available
for better management of natural resources and also
farmers realizes long term gains from efficient
resource use. This will ensure less degradation of
natural resourcebase. Theimplementation of efficient
technologies will ensure efficient use of on-farm
resources and will lead to low cost of production.
More farmers will use high tech agriculture with
higher energy efficiency methodologies will lead to
sustainable mechanization. Farm labour community
will get good employment opportunitiesin rural areas
and this leads to low income disparity among the
farming community and finally theregion will befood
secure region on sustainable basis.
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Measurement and Estimation of
Greenhouse Gases (GHG)
emission and carbon footprint in
sustainable Integrated Farming
System (IFS) models of Western
Plain Zone of Uttar Pradesh

Project :

Thisproject was started in 2018 to quantify GHG
emission from sustainable IFS modelsto assess carbon
footprint of IFS models and to quantify climatic
resilience of IFSModels. |PCC Tier-2 approach was
used for estimating the GHG emission. During the
year of reporting, estimated the GHG emission from
the IFS model - Development of fruit crop based

MFII.
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farming systems for higher productivity and
profitability. Highest emission of 472 CO,-e in Kg
was recorded under cereal based cropping system and
least under vegetable based cropping system (Table
6). As far as individual crops are concerned, rice
recorded highest emission of 44% followed by wheat
(Table 7). Also studied the impact of different
management practices on GHG emissions in rice-
wheat and found that direct drill seeded on raised
beds(rice) and Drill seeded on raised beds (wheat)
combination reduced the emission by 34.3%
compared to transplanted rice and drill seeded after
conventional tillage wheat .

Table 6: Net GHG emission in IFSModel (CO,-ein Kg)

Cs, Cereal based 472 (55 %)

Cs, Vegetable based 143 (17 %)

Cs, Fodder based 243 (28 %)
Total 859

Table 7: Crop-wise GHG emission

co.akg |G co.a

Sugarcane 163 (19)
Wheat 101 (23)
Rice 378 (44)
Daincha 17 (2)
Maize 52 (6)
Chickpea 26 (3)
Okhra 26 (3)

Berseem 26 (3)
Urdbean 17 (2
Sorghum 17 (2)
Mustard 9(1)
Mungbean 17 (2)
Nappier 9(1)

Table 8: Impact of different management practices on GHG emissionsin rice-wheat

Technologies

Rice

Transplanted after puddling
Transplanted after puddling
Direct drill seeded on raised beds
Transplanted on raised beds
Direct drill seeded after no-tillage
Transplanted after no-tillage
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CO,-¢e(kg)

Drill seeded after CT

Drill seeded after no tillage
Drill seeded on raised beds
Drill seeded on raised beds
Drill seeded after no tillage
Drill seeded after no-tillage

1308
683(-14.1) 277(7.1) 1152(-11.9)
459(-42.2) 257(-0.6)  860(-34.3)
552(-30.5) 251(-3.1)  964(-26.3)
527(-33.7)  267(29)  952(-27.2)
569(-28.4)  267(2.9)  1026(-21.5)



Table 9: Calculation of area under major cropping system of different district of Central alluvial plain

Central alluvial plain

Murshidaba 397007
Nadia 293879
Howrah 82978
Hooghly 211970
Bardhman 455380

180281 73486 70270
133450 54397 52017
37680 15359 14687
96256 39236 37519
206788 84291 80602

RFF: -Rice-Fallow-Falow; RMBR: - Rice-Mustard-Boro Rice; RMJ: - Rice-Mustard-Jute

Table 10: Pre-dominant cropping system identified for Central alluvial plain

Kharif
1 Rice
2 Rice
3 Rice

Project : Updating of Cropping System
Atlasof Indiaand Prepar ation of
futuristiccrop plan for 2030, 2040
and 2050

The first cropping system atlas of India was
developed by ICAR-IIFSR during 2001. In last two
decades, changes occurred in the cropping systems,
because of Government policies (PDSs, MSP and
Procurement policies), depletion in natural resources
(decline ground water table), research and extension
activities, extensions of irrigation projects, reforms
of land due to implementation of land improvement
programme, increases in purchasing power and food
habits all impacting on cropping systems over the
years. Therefore, a project was initiated to prepare
the crop plan and update the cropping system atlas
for the country

During the year of reporting, collection of
primary data related to demographic information,
cropping system area and variety, input usage (seed,
manure and fertilizers), crop wise production and their
disposal and economics of different crops under
process. Two page questionaries’ based proforma

EEEEC .

Central alluvial plain

o

Fallow Fallow 45.41
Mustard Borrow Rice 18.51
Mustard Jute 17.70

developed and circulated to the Al CRP-IFS and NPOF
centres along with KVKs through ATARIs. Till date,
eight KVKs shared primary data of their respective
districts Viz. Champhai (Mizoram),
Chandurayanahally (Karnataka), Gadag (Karnataka),
Jalan (Maharashtra), Nagaur (Rajasthan), Porbandar
(Gujarat), Ujwa (New Delhi) and Lalitpur (U.P.).
Based on primary dataavailable, three major cropping
systems for Central aluvial plain sub-zone in the
Lower Gangetic Plains (West Bengal). Theresult was
found very promising near to existing practices (Table
9 & 10). Calculation of relativeyield index (SY1) for
rice and wheat for all the districts of country were
completed.

Project : Identification of cropping system
modules for different farming
systems

For securing thefood, income aswell nutritional
security of small and marginal farmers | FS approach
can play a pivotal role. Under the IFS research,
identification of suitable cropping systems for its
inclusion into crop production module is of utmost
importance to realize improved farm income, soil
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Table 11: Initial soil fertility status of experimental soil

Electrical Available |Available | Available
Conductivity | carbon (%) [N(kg ha?) | P(kgha?') |K(kg/ha) | Na(kgha?)
(dSm%)
Composite 8.29 0.61 0.458 125 28.88 126 107
sample
1 8.24 0.65 0.369 176 23.32 112 128
2 8.23 0.67 0.458 138 34.99 134 102
3 8.20 0.72 0.488 176 38.73 124 100
4 8.18 0.74 0.488 138 25.14 129 132
5 8.22 0.61 0.414 176 35.82 121 97
Mean 8.23 0.67 0.45 154.83 31.15 124.33 111

quality maintenance aswell as health and productivity
of livestock component. Since some of the pre-
existing cropping systems have been showing signs
of economic and ecological illnessthusidentification
of new alternatives is the need of hour. The soil of
experimental field was normal to saline in reaction
with mean pH of 8.23 and electrical conductivity of
0.67 dS m™. The soil was low in organic carbon
(0.45%) and available N (154.83 kg hat), mediumin
available P (31.2 kg ha?), and low in available K
(124.3 kg/h@). The available Na level was recorded
at 111.0 kg ha* (Table 11).

The productivity of different kharif season crops
in the cropping systems was recorded. In all the
cropping systemsinvolving basmati rice variety Pusa
basmati 1509 was grown. In existing basmati rice-
wheat cropping system, basmati rice crop hasrecorded
grain, straw and biological yields of 4.72, 6.39 and
11.10 tonnes ha?, respectively (Table 12). Likewise,
in basmati rice-wheat + chickpea (4 :2 ratio) —green
manure (sesbania) system, basmati rice hasregistered
grain, straw and biological yields of 4.89, 6.69 and
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11.58 tonnes/ha, respectively. In basmati rice—
wheat+mustard (8 :1) —green gram and basmati rice—
cauliflower—okrasystemsgrainyield of 4.97 t ha'and
4.84t ha', respectively were notice with basmati rice.
The sweet corn variety Madhuri was grown in sweet
corn—potato—onion cropping system and it has
recorded green cob yield of 5.07 t/ha, green fodder
yield of 9.06 t/haand biological yield of 14.1t ha'in
year 2019. In maize + vegetabl e cowpeaintercropping
system, maize hybrid CMH 08-292 was grown which
recorded grainyield of 5.33t ha. It hasalso recorded
the stover and total biomassyields of 7.27 and 12.60
t ha' respectively in the first year of cultivation. In
the sameintercropping system vegetable cowpea has
recorded green pod yield of 3.42 t ha'in first year of
experimentation. In pearl millet—berseem—sorghum
(multicut), pearl millet crop has produced 34.5 t/ha
of green fodder whereasin fodder mai ze-oat—sorghum
(multicut) system fodder maize has produced 66.8 t
ha™ of green fodder in first year of experimentation.



Table 12: Productivity of different cropsin experiment

Cropping system

Grain/green pod/ | Straw/green fodder | Biological yield
green cob yield of
kharif crop (t ha?)

Basmati rice-wheat
Sugarcane — ratoon—wheat

Basmati rice-wheat + chickpea (4:2
ratio)—green manure (sesbania)
Sugarcanetblack gram (1:2)—ratoon+
black gram (1:2)—wheat+lentil (6 :2)
Basmati rice-wheat+mustard (8:1)
—green gram

Maize+cowpea (1:1)—barley—black gram
Fodder maize—oat—sorghum (multicut)
Pearl millet—berseem—sorghum (multicut)
Basmati rice—cauliflower—okra

Sweet corn—potato—onion

5.33(3.42*)

yield of kharif of kharif
crop (t ha?) crop (t ha?)
6.39 11.10
6.69 11.58
7.07 12.04
7.27(1.14%) 12.60
66.8
345
6.64 11.48
9.06** 14.1

* \egetable cowpea green pod and straw yield ** Sweet corn green fodder (green stem) yield

e N
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Technology Transfer and Assessment

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

This project was initiated in 2019 to develop
farming system model for profitability and livelihood
improvement of different farmer’s categories and
validation and refinement of on-station technologies

Table 13: Crop based system

at farmers’ field. The 6 villages identified
(Muzaffarnagar- Badhai Kalan and Sahgjpur Kalan;
Shamli- Panjokhara and Ramgadi; Haridwar-
Mandawali and Narsan Khurd) and basic information
and base line survey has been completed. During the
year of reporting, the survey data analysis of four
villages (Badhai Kalan, Sahajpur Kaan, Mandawali
and Narsan Khurd) completed.

Different technological interventions identified
are given below table 13 and 14

Interventions Area | No. of | Badhai | Sahajpur | Mandawali | Narsan
(ha) |farmers| Kalan Kala Khurd

Cropping System

i) Introduction of HY'V of Paddy 9.0

ii) Introduction of HYV of Wheat 10.0

iii) Introduction of HYV of Mustard. 6.0

iv) Intercropping of Spiceswith 15
sugarcane

V) Introduction of HY'V of Fodder 0.4
crop(Oat)

vi) Introduction of HY'V of Fodder 15
crop(Berseem)

vii) Weed management in sugarcane 16

Table 14: Horticulture based system

I nterventions

32 10 - 22 -
30 8 7 7 8
26 12 - 10 4
13+9 10+6 3+3 - -
10 4 - 4 2
20 6 - 8 6
4 4 - - -

Horticulture based system

a) Orchard management -

b) Intercropping of vegetables with 1.8
sugarcane (commercial)

c) Vegetables(NKG) 0.3
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Project : Weather based on-farm An MOU has been signed between C-DAC,
technological interventions in Mumbai and ICAR-IIFSR, Modipuram to use their
farming systems per spective for platform for real time dissemination of the weather
improving livelihood of farm based agroadvisory for farmers of Uttar Pradesh

households emphasising the latest technological interventions.
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Plate 1: Snapshot of Agroadvisories disseminated to the various stakeholders including registered farmers of
the various districts of Uttar Pradesh during 2019

Month-wise report of push SMS Services

+
— e
Bk sms I:I-_-m_-m-m“
i — irsne August, 201 24009
IVRS Push Sarvice
uFsRs Juty. 2019 o 10428
IVRS Group Calls
IVRS Bulk Calla . — sune. 2018 o 4999 Dataine.
IVRS Volce upload
T siag st s To5 (oo
VRS Vaice Info "
) = . Usage
[ avo sewvice | s | uesms April, 2019 o 1as Dataiis
Add Pull Service Usage
s iuFsRs rarcn, 2018 o 1286 Datan
o y = usag
7 iFsRs February. 2019 a azes e
a nreRs January. 2019 o 5144 Fagn ks
s e December, 2018 a 10931 satons
" Usage
10 HFSRS Qctober, 2018 a 3864 Datails
|
5 wrsrs september. 2018 o 11448 Gataie [
2| uesms August, 2018 ° 6300 . |
3 nFsRs Juty, 2018 ) 7218 tritay
ataiis
I usage
1a e June. 2018 o 1094 Brinest
H U G|
2
HOME HELP TERMS OF USE WEBSITE POLICIES DISCLAIMER ACCESSIBILITY STATEMENT SCREEN READER RIGHT TO
INFORMATION SEARGH

Plate 2: Monthwise report of push SMS services used for real time dissemination of technological
interventions based agroadvisories to the registered farmers of various districts of Uttar Prdadesh
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Fig. 3: District wise number of disseminated technological interventions based on anticipated weather
conditions of the various districts of Uttar Pradesh during 2019

For smooth dissemination of agroadvisory,
district wise group has been created namely
Muzaffarnagar, Meerut, Baghpat and Varanasi. About
1000 farmers have been registered for adoption of
weather based technological interventionsin farming
systems. Twiceinaweek or need based in anticipation
of forecast of rainfall and other extreme weather,
agroadvisories are being developed through
involvement of multi disciplinary scientist and
disseminated to the registered mobile of the farmers
of thesedistrictsfor risk management towards extreme
or bad weather condition. Agroadvisory a so include
latest technologiesfor input application to reduce the
cost of cultivation and also enhance the productivity
of the major crops and livestock components of the
existing farming systems of the respective districts
of Uttar Pradesh.

During the reporting period (January to
December, 2019) atotal 70 numbers of technological
interventions agroadvisories based on anticipated
weather condition of the particular districts was
disseminated on real time basis to the registered
farmers of respective districts. Among the districts
the highest number of agroadvisories (22 nos.) were
disseminated in the Muzaffarnagar district whereas
in Baghpat and Meerut districts 17 nos. Of
agroadvisories were disseminated. Farmers of three
villages of Varanasi districts have been received 14
nos. of agroadvisories (Fig. 3). The disseminated
agroadvisories have covered all the major aspects of
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predominant integrated farming system components
of therespectivedistricts. Accuracy level of prediction
of rainfall events or number of rainy days as well as
intensity of rainfall intermsof low rainfall (<5.0 mm),
medium rainfall (05.00-15.00 mm) and heavy rainfall
(>15.00 mm) were analysed for agroadvisories
disseminated for Meerut districts using the actual
rainfall datarecorded at Agromet Observatory located
at ICAR-I1FSR, Modipuram, Meerut. Resultsreveaed
that out of predicted 32 rainy days, 17 times it has
turned in to happen with 53.0% of the accuracy level
of theforecast during thereporting periodi.e. January
to December, 2019. During Monsoon (July to
September) and Post Monsoon (October to June), the
accuracy level was found to be reduced up to 50.0%
of the predictionintermsof rainy days. Intensity wise
accuracy level was also calculated and 100 per cent
match between occurrence and prediction of heavy
rainfall was found which may serve the purpose of
the project in risk management related to extreme
weather particularly for the case of heavy downpour.
Accuracy level has been drastically reduced up to
29.0% in case of prediction of low rainfall and it was
found good enough in occurrence of rainfall between
05.00 to 15.00 mm (medium rainfall) with 67.0%
prediction accuracy which may drastically reducethe
cost of cultivation on the irrigation and in enhancing
the resource/input use efficiency in termsof fertilizer
application, pesticide application, interculture
operations etc (Fig. 4).
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Fig. 4: Accuracy level of prediction of rainy days and intensity of rainfall in Meerut district during January
to December, 2019

Outreach activitiesunder TSP

This project was started in 2018 under tribal sub

programme plan in Nayagaon and Mohallapuri villages of

Project : On-farm Participatory Research
in Farming Systems Per spective

Haridwar, Uttarakhand. The baseline data collection
completed (Table 1 & 2) and identified IFS

under Tribal Sub Plan (TSP) intervensions based on PRA technique. Major

(Haridwar,Uttarakhand)

Table 1: Baseline Information of adopted villages

problems identified and suitable IFS inventions
suggested for selected farmers

Vill.-Nayagaon Vill.-Mohallapuri

1. Block, District and State Bahadrabad, Haridwar, Bahadrabad, Haridwar,
Uttarakhand Uttarakhand

2. GPS Coordinates 298545’ N, 78°32' 61" 29°86'21"'N, 29°86'21"" N,
EMSL=372m 78°32' 42" EM SL=369m

3. Total population of village 600 700

4. Total Farm families 100 110

5. Tribal farm families 90 100

6. Women headed farm families 05 10

Table 2: Land holding and farmer’s categories

Farmers categories No. of farmersin each categor

1. Margina (<1ha)

2. Small (1-2 ha)

3. Semi medium (2-4 ha)
4. Medium (4-10 ha)

5. Large (>10 ha)

6. Landless

7. Total

0 N

16 20
12 25
= 5
2 -
= 10
70 50
100 110
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Plate 1. Interaction with different stakeholders
Table 3 IFS Interventionsimposed in adopted villages s

I nterventions Nayagaon Mohallapuri | Total (No.
(No. of farmers| (No. of farmers| of farmers

covered) cover ed) cover ed)

1. Introduction of high yielding, disease resistant 33 28 61
wheat varieties viz. HD3086 etc. with integrated
nutrient and pest management (INPM) package

2. Introduction of high yielding, disease resistant 40 35 75
paddy varieties (Sarbati) with integrated nutrient
and pest management (INPM) package

3. Biological control of sugarcane borers (INPM 54 57 111
in sugarcane)

4. Introduction of nutrition/kitchen garden integrated
nutrient and pest management (INPM) package for

improving nutritional security (Rabi-kharif-zaid) 261 254 515
5. Improved varieties of mustard/yellow sarson 45 45 90
6. Round the year Mushroom production technology 12 11 23
7. Improved agricultural tools (drudgery reducing tools) 80 7 157
8. Training and capacity building programmes 162 157 319
9. Tribal farmers fair and Agri-tech exhibition 1520 Farmers from different 1520

package for villages of Haridwar

Total no. of beneficiary covered 2871
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Major Constraints identified in the study villages,

e Low productivity of sugarcane due to water
scarcity during April-June; attack of top borer,
mealy bug insects

e Lossinyield of rice dueto attack of leaf folder,
yellow stem borer, false smut, blast etc.

e Yellow rust and karnal bunt problemsin wheat

e Lack of knowledge for integrated pest
management and pesticide dealer based pest
management; spurious pesticide

e Wild animal problems

Project: Cluster based on-farm
participatory research in Farming
Systems under Tribal Sub plan
(TSP) (Nainital-Uttarakhand)

The study area encompasses the tribal farming
systems of Tarai and Bhabhar Zone of Uttarakhand.
A survey was conducted in a cluster of two villages
panchayats in Ramnagar block of Tarai and Bhabhar
Zone of Uttarakhand. The total sample comprises of
aclustered sample of 100 tribal farm households using
purposive sampling frame. Both the quantitative and
qualitative datahas been 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 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%). Thesurvey on nutrition
assessment depicted that the dietary diversity score
was (DDS) found low (3.9 = 1.5) amongst 5 food
groups. Also, the diet availability was found
inadequate in terms of pulses (27.12 + 10.8), milk
(99.5+ 88.6 gmcapita*day?), greenleafy vegetables
(23.5+ 13.6 gmcapitatday?), other vegetables (93.8
+41.9gmcapitatday?), fruits(42.6 + 39.2 gmcapita
1day?') and animal foods (44.3 + 39.7 gm capita *

day). Theresource characterization survey reveal ed
around 1.23 tonnes household?! annum? of wheat
straw has been produced at tribal farmer’s field.
Amongst thetotal production 0.73 tonnes househol d
Lannun? of wheat straw has been sold by farmers @
5230 Rs tonne! household* which is very less.
Similarly, around 1.43 tonnes household* annum of
paddy straw hasbeen produced at tribal farmer’sfield,
out of which 0.77 tonnes of paddy straw has been
sold at 1245 Rs tonne* household* which is meagre
(Table 18). Further study shows that around 2.61
tonnes househol d* annum of farm yard manure has
been produced at tribal farmersfield whichisentirely
consumed at tribal farmersfield having less nutrient,
ecological and economic value. Systematic
interventions on nutrition, livelihood and optimum
resource utilization has been imparted in farming
systems mode in the year 2018-19.

| nterventions made;
Cropping systems management

i. Introduction of zinc (42.0 ppm) and iron (40.0
ppm) biofortified variety of wheat (WB2) to
nutritionally destitutefamilies. Areacovered- 1.8
ha, household coved-30 Nos (2018-19). Line
sowing inwheat. Areacovered —1.8 hahousehold
covered 30 Nos.

ii. Motivated farmers for adoption of previously
demonstrated high yielding wheat var HD3086.

iii. Introduction of HY'V, highly prized paddy var viz.
PB 1509, PB1637, PB 1728, PB1718 (2018-19).

iv. Introduction of trichocards for insect pest
management in paddy.

v. Diversification of rice-wheat system by
integration of mustard crop (cv. RH 749) (for
oilseed and green leaf consumption) Extended
from 0.85 hato 1.8 haarea.

vi. Diversification of rice-wheat system as well as
for enrichment of household nutrition and income
improved varieties for the pulse crops. Lentil
(Pant lentil 8, rust, wilt and pod resistant variety
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was introduced and extended to 3.96 ha area
covering 66 households from 1.32 ha from
previous year.

Horticulture module

Promotion of nutritional kitchen gardening. Area
covered 1000 m?, household covered 100 Nos.

i. Carrot (PusaRudhira), Radish (Japanese white),
Fenugreek (pant ragini), Spinach (All green),
Corriender (pant haritima) (Nov-Feb) (2018-19)

ii. Cowpea(pusakomal), okra(Kasi pragati), bottle
gourd (pant lauki 3) and ridgegourd (pant torai
1) (Feb- May , July-Oct) (2018-19)

iii. Introduction of trichocards and pheromone traps
for the management of borers and fruit fly.

iv. Promotion of fruit plants: Lemon (Pant Lemon
1), Litchi (Rose cented), Guava (Pant prabhat)
and mango plants (2018-19).

v.  Introduction of pheromonetrapsin existing guava
plants for the management of fruit fly.

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 for livelihood
security, poultry distributed-690, household
covered — 58 Nos.
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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. Area
covered 500 m?, household covered 10 Nos,

ii. Demonstration of improved sicklefor harvesting
of field crops, fodder crops, household covered
100 Nos.

iii. Demonstration of improved Khurpi for weeding
in field and horticultural crops, household
covered 100 Nos.

iv. Demonstration of protective glovesfor harvesting
of field crops, household covered 100 Nos.

v.  Demonstration of ring cutter for plucking of okra,
household covered 100 Nos.

Mushroom Module

Introduction of oyester (Pleurotus spp.) and milky
(Calocybe indica) mushroom, household covered 10
Nos.

Ver micomposting module

Utilization of al kinds of farm wastes like dung
from dairy animals, leaf litter of trees, crop residues
and weeds for recycling into vermicompost in 4 x 12
x 2 ft HDPE vermibeds, household covered 8 Nos.



Table 3: Economic yield, price, cost of cultivation and net returns of different modules.

Improved IFS| Crop Module Economic Cost of Net
yield (Rs/unit) |cultivation| Returns

(Rsunit?) | (Rsunit?)

CS 0.405ha Paddy-Wheat /Mustard/Lentil

0.405 ha Paddy (Q) 21.05 2748.28  11793.88 45987
Wheat (Q) : 2018-19 : var. HD3086 2% 1736 11528 29059
Wheat (Q) : 2018-19 : WB2 18.21 1800 11688 21409.5
Mean 20.78 1768 11608 25234.25
0.060 ha Mustard (kg) 50.576 47.5 1108 1292
0.054 ha Lentil (kg) 48.93 61.02 1000 1988.3
Animal Module
1-2 Cow/1B
Milk (Litre/year) 1222.23 34.09 40934 12251.4
Farm yard manure (q) 25.0 206.4 1000 4160
Eggs (Nos.) 1538 10.0 1268 14119.5
Meat (Kg) 55 550 - 1702.43
Total 15821.95
Nutrition Kitchen Garden
Okra (kg, 10.02 m’) 63.4 25 120.8 1464.6
Cowpea(kg, 8.8 m") 32.42 25 77.23 733.3
Bottlegaurd (kg, 6.24m°) 37.07 12.40 45.96 420.6
Ridgegourd (kg, 6.83m’) 41.66 12.36 46.75 469.9
Carrot (kg, 4.07 m’) 26.66 19.44 50 472.2
Radish (kg, 3.14 m’) 27.68 12.34 325 309.8
Coriander (Kg, 7.47 m) 38.72 35 116.7 1238.7
Fenugreek (kg, 4.30 m’) 24.21 41.84 90 925.8
Spinach (kg, 4.30 m") 30.27 23.06 60.68 625.1
Total 6660.0
(Ix1 mz) Mushroom module
Oyster (kg) 16.9 84 320 1110
Milky (kg) 18 92 518 1122
Total 2292
(4x12x2ft) Vermicomposting (kg) 1288.8 5 - 6444.44
Total Return from the system 1,22131.3
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Plate 2 Demonstration of mushroom cultivation

i

Plate 4 Ready to use mushrooms

Profitability of Rs 30,173 ha'! was noticed in
improved production system Crop (paddy-wheat+
mustard+ lentil +chickpea) + Livestock (1C/1B +
poultry) + KG (0.405 ha) in 2017-18 whereas,
profitability of 1,08,866 ha* was noticed inimproved
production system. Crop (paddy-wheat+ mustard+
lentil) + Livestock (1C/1B + poultry) + KG +
Mushroom + Vermicomposting (0.405 ha) in 2018-
19 ascompared to farmers practice. Dietary diversity
score has been improved from 3.9 + 1.5t0 5.0 £ 0.
Around 5.3-fold area has been extended for wheat
var. HD3086 which hasbeen adopted by 10 % farmers.
The overall chapati making quality score was found
best (8.8 £ 0.5) for PBW 154 (farmer’s variety)
followed by WB2 (demonstrated variety) (7.25+ 0.70)
on 9-point hedonic scale. Working capacity of tribal
farmers was found 147.3 m? hr* while working with
improved sickle as compared to 122.8 m? hr* while
working with traditional sickle. Thetotal returnsfrom
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Plate 5 Ready to use vermicompost

the improved tribal Integrated farming system Crop
(paddy-wheat+ mustard+ lentil) + Livestock (1C/1B
+ poultry) + KG + Mushroom + Vermicomposting
(0.405 ha) wasfound Rs 1,22,131.3 However, thetotal
returns (Table 3) from benchmark farming system
(0.405 ha) was found Rs 78055.68/-

Plate 7 Demonstration
of improved sickle

Plate 6 Distribution of
drudgery reduction
tools to tribal farmers



Profitability of Rs 30,173.17/- ha' was noticed
inimproved production system Crop (paddy-wheat+
mustard+ lentil +chickpea) + Livestock (1C/1B +
poultry) + KG (0.405 ha) in 2017-18 whereas,
profitability of 1,08,866/- ha' was noticed in
improved production system. Crop (paddy-wheat+
mustard+ lentil) + Livestock (1C/1B + poultry) + KG
+ Mushroom + Vermicomposting (0.405 ha) in 2018-
19 ascompared to farmers practice. Dietary diversity
score has been improved from 3.87 + 1.45t0 5.00 +
00. Around 5.3 fold area has been extended for wheat
var. HD3086 which has been adopted by 10 % farmers.
The overall chapati making quality score was found
best (8.75 £+ 0.46) for PBW 154 (farmer’s variety)
followed by WB2 (demonstrated variety) (7.25+ 0.70)
on 9 point hedonic scale. Working capacity of tribal
farmerswasfound 147.27 m?hr-* while working with
improved sickle as compared to 122.81 m?hr-twhile
working with traditional sickle. Thetotal returnsfrom
the improved tribal Integrated farming system Crop
(paddy-wheat+ mustard+ lentil) + Livestock (1C/1B
+ poultry) + KG + Mushroom + Vermicomposting
(0.405 ha) was found Rs 1,22,131.3/- However, the
total returns from benchmark farming system (0.405
ha) wasfound Rs 78055.68/-

Adhoc/Sponsored Projects

All India Network Programme on
Organic Farming (Al-NPOF)

Project : All IndiaNetwork Programmeon
Organic Farming (National)

All India Network Programme on Organic
Farming (Al-NPOF), a plan scheme initiated from
2004-05 operates currently with 20centres covering
10agro-climatic regions. The scheme is in operation
at 11 SAU’s, 7 ICAR ingtitutes and 1 special heritage
university and covers 16 states. During the year under
report, 13 experiments were undertaken. The
recommended technologies and policy input in the
X1V Annual Group Meeting of the Scheme held at
ICAR-Central Island Agricultural Research Institute,
Port Blair during 12-14 November 2019 for upscaling

through the development schemes of Government of
Indiaand States are given below.

1. Technologies recommended for promotion
under the schemes of Paramparaghat Krishi
Vikas Yojana and MOVCD-NEH of DAC &
FW, Gol, New Delhi along with policy input
Technologies. Application of 75% of nutrients
only through combination of organic manures
(FYM, Vermicompost, oil cakes, enriched
compost) + location specificinnovativeinputs
and management as per NPOP standards

Cropng a3

Chhattisgarh  Soybean-Maize

Karnataka Groundnut +Cotton (2:1)
Keraa Turmeric
Rajasthan Cluster bean-fennelMaize + black

gram- durum wheat- sesbania

2. Application of 100% of nutrientsonly through
combination of organic manures (FYM,
Vermicompost, oil cakes, enriched compost)
+ location specific innovative inputsand
management as per NPOP standar ds

Gujarat Groundnut “Wheat - Green gram

Himachal French bean-Cauliflower-French

Pradesh bean

Kerala Cassava- Groundnut

Madhya Soybean—chickpea, Soybean-

Pradesh wheat, Rice— Berseem (Fodder &
Seed)

Maharashtra Rice-Brinjal, Rice —White onion

Punjab Basmati rice-wheat-GMM oong-
wheat-Summer moong

Sikkim Maize + ginger (1:1) —french bean

Uttarakhand  Grain Amaranth - Wheat+ Lentil

(2:1), Rice - chickpea

Uttar Pradesh Maize (Popcorn)- Potato - Okra +
Sesbania (GM)

West Bengal  Rice-Capsicum-Green Gram;
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3. Towards organic approach of integrated use

of organic and inorganic nutrients without

pesticides

MFII.
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Jharkhand Rice-Potato

Kerala Ginger-fellow

Meghalaya  Broccoli-Tomato

Tamil Nadu  Green manure - Brinjal - Pearl

millet

4. Recommended varieties for promotion under organic farming

Sate Kharif Summer Variety Crop Variety
Crop Varlety Crop

Chhattisgarh

Gujarat

Himachal
Pradesh

Jharkhand

Karnataka

Kerala

Madhya Pradesh

Maharashtra

Meghalaya

Punjab

Rice

Groundnut

Okra
French bean

Rice

Cassava

Turmeric
Soybean

Maize
Rice
Rice
Maize

Basmaiti rice

C.G Sugandhit
Bhog C.R.
Sugandhadhan
- 907

GJG 17GG 20

Indiranil, P-8i
Contender,
Pusa Parvat

MTU 1010
Lalat

CR-24-4

Sree Vijaya
PragatiKanthi
RV S-2004,
RV's-2006
Proagro 4412
Kanchan

Pusa Sugandha 3
Pusa Sugandha %
Sahyadri-5S
ahyadri-3

DA 61AR

CM 75

RYT 3677
Pusa basmati
1509
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Chickpea

Wheat

Pea
Cauliflower

Wheat

Chickpea
Wheat

Chickpea
Wheat

Wheat
Groundnut
French

bean
Wheat

VaibhavJG-226 -

GW 451GW 496 GM 4

GM 5
Red gold,
RK-123

Green
Gram

Nirali, Tenplus  Tomato
USs-178,

Chandramukhi

K 0307
Raj 4229

JAKI-9218,
BGD-103UAS
446UAS 347

JG 130
JG 163
GW 366
GW 322
HI 1500
HI 1418

TG-26
Phule-6021
Naga L ocal
RCM FB 18

Unnat PBW 550
BWL 3504



Rajasthan Maize VL Amber
Sugar 75

Sikkim Maize Vivek sankul
35RCN 75

Tamil Nadu Rice Co(R) 48
CB 05022

Uttar Pradesh Maize PMH 5
Pioneer 3396

Uttarkhand Rice Pant
Sugandha 27
Pant Sugandha
25

B. Palicy

Out of 682 farmers studied through Geo-
referenced characterization in 15 States, only 6.7 %
of farmers were using the SPNF inputs restricted to
only 4 States. Further all the pillars of natural farming
arenot adopted by SPNF farmers. Theyield level also
found to be low compared to the organic growers.
Therefore, crop and region-specific promotion of
ZBNF/SPNF under Government schemes should be
taken up after the validation of technology by the
scientific institutions.

All India Coordinated Research
Project on Integrated Farming
Systems (AICRP-1FYS)

Project : AICRP on Integrated Farming
Systems- On station (National)

AICRP on Integrated Farming Systems, a plan
schemeinitiated 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 centra university and
6 ICAR institutes and covers 25 StatesUT’s. During

Coriander Azad Dhania 1
Fennel ACr1

GF 12
Wheat AF1

HI 8713

HI 8663
Buck wheat 1C 49671

1C 109433
Mustard Pusa bold

Pusatarak
Wheat HD 2967UP

2565

theyear 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), Evaluation of weed management practices
under organic production system (8 locations) and
Carbon crediting and GHG emission in IFS models
(32 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 householdsin 192 villagesin 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 modulesfor improving
profitability and livelihood of small and marginal
farmers (384 farm households in 192 villages in 64
blocks of 32 districts in 21 states) and On-Farm
participatory research in tribal farming systems
through cluster approach under Scheduled tribe
component (12 locations) and Scheduled Caste Sub
Plan (06 locations) were undertaken through on-farm
research centres. The salient achievement of farming
systems typology analysis carried out for Indo-
Gangetic plainsis given below.
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Characterizing farm types and diversity of
smallholder farming systemsin Indo-Gangetic
plains of India

A study was made to classify the diversity of small
holder farm types in Indo-gangatic plains according
to their crop, livestock and income related
characteristicsand investigate the associ ation of these
farm types with their mechanization. Using principal
component analysis and cluster analysis, survey
conducted for 252 farm households, typol ogy hasbeen
constructed (Fig 1).

Type 1.Small Farm households with cereal-based
cropping system and subsistence livestock (39 % of
the sampled farms) : This type was dissociated from
the others due to the strong discriminating power for
variablesrelated land holding (1.2 ha) having second
largest area under cereal crops (167.1% cereal
intensity) among other types. Thistyperelied heavily
on the sale of crop productsas 80.1% share of income
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is obtained by selling crop produce.Conversely, the
percentages of livestock saleswerethelowest among
al farm types (18.3% of the share in income from
livestock component.).

Type 2. Small Farm households with diversified
cropping system dominated by cereal and fodder crops
with only cattle herd (8 %oof the sampled farms): Type
2 wasthe smallest cluster, characterized by small farm
HH (1.1 ha) diversified in cropping system having
152.1 % cereal intensity, largest fodder intensity
(42.9%) among all other types. This type possess
livestock unit consisted entirely of cattle. The crop
and livestock sources had 61: 39 % ratio respectively
in total income of the farm HH.

Type 3. Margina Farm household with diversified
cropping system dominated by cash crop and and herd
comprising of only cattle (39% of the sampled farms):
Type 3 was characterized by the marginal farm HH
(average of 0.9 ha), with diversified cropping

Plot of Types by Fodder Intensity
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Fig 1. Violin plots showing results of scenario analysis of different variablesin farm types
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systemlargest areaunder cash crops with 81.4% cash
crop intensity, 72 % cereal intensity, 9.9 % fodder
intensity. Livestock component consisted only of
cattle which is for subsistence.

Type 4. Marginal Farm household with diversified
cropping system dominated by cereal crops and herd
dominated by small ruminants (15 % of the sampled
farms): For Type 4, the main distinguishing features
included herd composition cereal intensity. The herd
consisted mainly (about 65%) ofsmall ruminants (on
average 2 cattle, 3-4 goats and sheep). With 0.7 haon
average,this group cultivated the largest area under
cereals with 172.9% cereal intensity.

On-Farm crop response to plant nutrientsin
predominant cropping systems

Increasing the nutrient use efficiency in major
food production systems has always beena major
concern because of escalating costs of production
of crops, especially with regard to nutrient
management. ‘ Researcher-designed farmer managed
trials were conducted during 2018-19 through
farmer participatory research covering the major food
production systems in India. A total of 552 trials;
168 inrice-wheat, 48 eachin rice—rice, rice-mustard
and maize-wheat, 24 each in rice-gram, rice-maize,
maize-gram, rice-vegetable, pear millet-wheat, pear
millet-mustard, sorghum-wheat and soybean-
sorghum, 12 each in maize-field pea, finger millet-
tomato (S) and cotton-fallow and 6 each in soybean-
wheat and soybean-chickpea were conducted with
7 treatments. 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 werefound to be higher inrice-
rice, rice-wheat, maize-wheat, and rice-mustard
cropping systems. Application of micronutrients based
on soil test resulted in additional yield of inrice-rice,
rice- wheat, maize-wheat, and rice-mustard systems.
In al the NARP zones and systems, application of
recommended N, P,O,, K,Oaloneor N, P,O,, K.O +

1 25 1 2~y

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.

Project : Ensuring Food and Nutritional
Security through Integrated
Farming Systems in Western
Plain Zone of Uttar Pradesh

Farmer First programme (FFP), a flagship
programme of Indian Council of Agricultural
Research (ICAR) funded under ICAR-KVK scheme
is being implemented by ICAR-Indian Institute of
Farming Systems Research (I1FSR), Modipuramin 3
selected villages of Muzaffarnagar district in western
Uttar Pradesh. The prime objective of the project is
to understand the constraints and opportunity
available in the region along with designing and
implementation of holistic farming systems
interventions for ensuring food and nutritional
security through increasing the farm productivity and
profitability with small and marginal farmersinfocus.
Under this programme 1036 households in a cluster
belonging to 3 contiguous villages i.e. Bhaingi-
Bhangela, Satheri and Sonta in Khatauli block of
Muzaffarnagar district were chosen for technological
intervention in different modules of farming system.
Farming systems intervention proved to be a useful
tool for leveraging the small and marginal farmers
for their livelihood security.

Baseline infor mation of farm households

Farm househol ds of all thethree adopted villages
have been categorized into different category of
farmers based on land holding size. The results
revealed significant presence of landless farmers
(36.29%) while marginal. Small and landlessfarmers
together constitute about 87.45 % of the farming
community. Highest number of landlessfarmerswere
found in Sathedi village (49%) followed by Sounta
(33.4%) and Bhangela (19.7). Highest percentage of
marginal farmers were present in Bhangela village.
Overall percentage representation of medium farmers
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Plate 1 View of Farmer First interventionsin field

were very meager (2.1%) while large farmers were
absent in the adopted villages suggesting
defragmentation of landholdings.

Brief description of modulewiseinterventions

During the reporting period of 2019-20 based
on constraint analysis and requirement needs of
different category of farmers module wise
technological interventions were planned and
implemented in the field.

Crop Module:

Trench planting of sugarcane in autumn with
intercropping of mustard

A strategic intervention was imposed on new
variety of sugarcane “CoPk 05191” and mustard

MFII.
IC.

variety (RH 749) as an intercropping with autumn
sugarcane planting in paired rows at trench method
of transplanting was clamped in the adopted village
(Sathedi).

The experiment conducted at farmers field
revealed that sugarcane variety CoPk 05191 (96.18
t/ha) recorded higher cane yield over Co 0238 (66.
14 t/ha) and same trend was al so observed in case of
number of tillering as well as NMC (Number of
Millable Cane) when planting was done in May by
traditional method (Table 1). Besides intercropping
of mustard gave an additional income of Rs. 72000h
L without additional land requirement.

Performance evaluation of late sown cultivars of
wheat

Three improved cultivars intervention (PBW
550, PBW 658 and DBW 90) one farmers practices
(PBW-226) were taken for evaluation during 2018-
19, alongwith the farmers practices (PBW 226) for
performance evaluation of the various cultivars in
terms of grain yields and other yield attributing
characters. Management practices like application
dose of N, P and K and number of irrigations applied
during each crop season was analysed to know the
effect of these parameters on yield improvement of
the crop. Highest grain yield was observed in late
sown variety PBW 658 (Table 2).

Table 1 Average caneyield of sugarcane varieties farmer’sfield

Yield parameters CoPk 05191 Co 0238

No. of tillers ‘000’ /ha
NMC ‘000 /ha

Single cane weight (kg)
Cane height (cm)

Cane girth (cm)

Caneyield (kg/plot)
Caneyield (t/ha)

Green leaves top (yield t/ha)
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166.52 109.53
157.90 99.25
1.10 1.30
253.55 240.36
2.289 2.72
350.00 240.00
97.30 66.72
18.05 14.68



Table 2 Plant height, grain yield and yield attributes of wheat during rabi 2018-19

Treatments Plant height | Effective | Ear length |Graing/
(cm) tillers/plant (cm)

PBW-226 89.9
PBW-550 80.4 6.9
PBW-658 97.4 73
DBW-90 85.2 6.6
CD. 17 11
SE(m) 0.6 0.4
SE(d) 0.8 05
C.V. 2.0 17.6

Test wt Grain Yield
(9/100 seeds) (kg/ha)
29

56.6 4373
1.7 61.7 3.0 4654
8.6 66.4 3.0 5326
9.2 55.8 4.5 4489
13 6.0 0.3 239
0.5 2.0 0.1 81
0.6 2.9 0.2 115
17.4 10.1 10.0 518

Coorelation coefficients important evironmental variables with respect to grain yield revealed imporatnce of

temperature during grain filling stage (Fig. 2).
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Fig. 2 Correlation coefficients of important environmental variables with respect to wheat grain yield

Performance evaluation of HYV of mustard

RH-749 variety of mustard were used for on-
farm trial and yield was compared with that of local
variety Varuna. Average yield enhancement upto
25.47% was observed in the cluster.

Livestock Module:

Technological intervention for improved fodder
production

For steady supply of green fodder berseem and oats
were evaluated with improved management practices

2 N

and proper seed rate which resulted in about 27.5%
yield enhancement (Table 3).

Impact on milk yield due to animal health
management and improved fodder supply

Supplementation of mineral mixture along with
balanced nutrition was carried out for enhancing milk
production in milching animals along with improved
supply of quality green fodder which resulted in
improvement in milk yield by 19.30%.
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Table 3: Performance evaluation of fodder cropsunder improved management practices

No of
demonstrations

Village

Sounta
Sathedi
Bhayangi-
Bhangela
Mean

Berseem 35
(1kg seed

per 400 n?)

Oats (Kent) Sounta 22
Sathedi

Bhayangi-

Bhangela

Mean

Yield (g/ha) Yield (g/ha) |Increasein
I mproved Farmer yield (g/ha)
practice practice (%)
792.86 613.93 178.93 (29.25%)
789 613 176 (28.78 %)
795.9 608.63 187.27 (30.89%)
792.6 611.9 180.7 (29.5%)
474 370 104 (28.17%)
476.43 367.14 109(30.21 %)
466.25 373.75 925

(24.97%)
472.2 370.3 101.8 (27.5%)

Table 4. Income enhancement through technological intervention in animal husbandry

Component Village No of Increasein Increasein
Households | Annual income (Rs)| Annual income (%)

Piggery

Large White Sounta 15 9400 48.81

Yorkshire Sathedi 11400 30.48

AM+1Fto Bhayangi-Bhangela 12400 41.96

each farmer) Mean 11066 40.42

Poultry

Nirbheek(12 birdsto  Sounta 24 13000 31.18

each farmer) Sathedi 12500 30.23
Bhayangi-Bhangela 10800 27.27
Mean 12100 29.56

Goatary

Jamnapari (2 goats Sathedi 9 12200 32.79

to each farmer) Bhayangi-Bhangela 11080 325
Mean 11640 32.65

Animal husbandry

For ensuring the livelihood security of marginal and
landless farmers, animal husbandry based IFS
involving piggery, goatary and poultry were carried
out and evaluated. Landless farmers were provided
with Large White Yorkshire breed of piglets for
enhancing their livelihood through pig rearing. Each
farmer was provided with 1 Maleand 1 Female piglet.
Results indicated 40% increase in their income from
pig rearing. Landless farmers were provided with

| CAR-Indian Institute of Farming Systems Research

backyard poultry for enhancing their livelihood
through backyard poultry. Each farmer was provided
with 12 birds of CARI Nirbheek. Results indicated
that, there was 29% increase in farmersincome from
pig rearing. Marginal and landless farmers were
provided with Jamanapari goat for enhancing their
livelihood through goat rearing. Each farmer was
provided with 2 goats (Plate 1). In each village 1 male
was maintained, rest being females. There was 32%
increase in farmer’s income through addition of goat
rearing (Table 4).



Plate 2 : Different interventions under animal husbandry

Horticulture Module:

Improved package of practice has been provided
to the farmersfor successful cultivation of the exotic
vegetables viz., broccoli, chinese cabbage, Kae and
lettuce in vegetables module for enhancing
profitability through demonstrations at 50 farmers
field. Demonstration of improved package of practices
in vegetable crop production was carried out at 250
farmers field. Low cost poly tunnels were
demonstrated for off season nursery raising of
vegetable seedlings. Orchard based model with
intercropping of pulsesin Guavaand litchi wascarried
out (Table 5). With diversification B:C ratio was
increased from 1.89 to 2.12.

Technological | ntervention:

e POPfor Litchi and Guavawith intercropping of
pulses (black gram/green gram/ chick pea)

e Lemon and Karonda as boundary plantation

e  Feed supplement of animals (mineral mixture,

Calcium, Vitamin mixture) Vermicomposting and
kitchen Garden.

Tableb5. Diversification through orchard based | FS
for higher income

Benchmar k Crop Module

0.8 ha.(58.3 %) Sugarcane-ratoon-Wheat
Animal Module:
3 Cows
Manure

Net Return: 1.29 lakhs, B: C Ratio 1.89

Improved IFS Orchard Module

0.4 ha (50%) Guava (Intercropping of
pulses)

Litchi (Intercropping of
pulses)

Animal Module:

3 Cows

Manure ; Vermicompost

Net Return: 1.73 lakhs, B:C Ratio 2.12

0.4 ha (50 %)
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Table 6 Economics of water chestnut production in leased pond

IFS module Farmers (02 nos)
Farmer Practice I ntervention

Dependent of Water Chestnut + Pond rent =Rs. 0.40 Lakhs =
Wages only POP + Annual return = Rs. 3.00 Lakhs f&
Poultry (12) Expenditure = Rs. 0.50 Lakhs
Netreturn = Rs. 1.90 Lakhs
Village pond on leaseSize =1.50 and 0.60 ha  Poultry Cost = Rs. 0.05 Lakhs &
Gross return = Rs. 0.21 Lakhs §
Netreturn = Rs. 0.16 Lakhs #

Total Income = 2.06 Lakhs

Secondary Agriculture Module

Water chestnut cultivation in leased ponds for
landless farmers

For alternative resource generation for landless
farmers water chestnut cultivation in leased village
pondswas carried out and the results are presented in
Table 6.

Drudgery reduction in farm women

Improved sickle for harvesting of field/fodder
cropswere demonstrated to 800 farmers. Theworking
capacity of improved sickle was 405.89 hr/ha which
is significantly higher (pd”.05) as compared to the
traditional sickle (499.31 hr/ha). The mean valuefor
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 (pd”.05).

Value addition of farm produce

Under this module for value addition of farm
produce for higher income through SHG, a Women
Self Help group (Devanjali Mahila Samuh) bearing
Registration. No. 353883 in Sathedi village of
Muzaffarnagar district has been formulated. The
members were given training on preparation of
different value added products using their on-farm
produce viz. Pickle, Jagery cubes etc. Technology of
blended squash (guavatorange) and (guava +
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pineapple + pomegranate), Mixed jam
(quavatappletaonla +orange+ ramphal) and
(guavatpineapple+ pomegranate + apple), Ginger

Plate4 . Shri Girirgj Singh, Hon' ble Union Minister
of Animal Husbandry, Dairying and Fisheries & Dr
Sanjeev Baliyan, Hon'ble MoS Animal Husbandry,
Dairying and Fisheries with members of SHG at
ICAR-IIFSR
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Plate 5. Snap shot of SMS agro-advisory services

paste and labeling, branding and marketing on
developed products through exhibitions and door to
door marketing techniquesfor skill enhancement and
income alternate income generation from value
addition module were also carried out during the
reporting period.

Risk management through SM S based agro-
advisory services:

Farmers of all the three villages were provided
with weekly weather based agro-advisory for farm
management for different modules of farming
systems. Besides weekly advisory, need based
advisory on crop specific management depending on
weather condition requiring immediate attention were
aso provided. A SMS based agro-advisory service
named [IFSRK was started with technical support
from C-DAC under which 1036 farmersof al thethree
villages were registered. Farmers were given
information about rainfall predictions as well as
improved practicesand crop specific disease and pest
management advisories specific to different season
through SMS (Plate 5).

Impact on Household Nutrition due to
Technological Intervention through IFS
approach

Changes in food consumption pattern after the
farming systems interventions

A study on food consumption pattern was

conducted in the cluster of three villagesto know the
accessibility of food to farm households as per
recommended dietary allowances (RDA) and it was
found that the farm households were marginally
lacking in cereal and millet consumption (mean
consumption: 357.8 gms capita! day?), pulse
consumption (mean consumption: 32.1 gms capita
day?), fats and oils (mean consumption: 22.72 gms
capitat day'), whereas the farm households were
severely lacking in vegetables specially green leafy
vegetables (mean consumption: 8.64 gms capita’ day-
1) and other vegetables (mean consumption: 65.46
gms capita’ day'). However, the mean consumption
in terms of milk, sugar and jaggary was found higher
than RDA in the adopted cluster. Thisis due to the
sugarcane and dairy based farming systems prevailing
in the villages of adopted cluster. After the
implementation of farming systems interventions,
food consumption pattern was again studied it was
observed that the mean food consumption pattern in
terms cereals and millets (423.7 gms capita’ day?),
green leafy vegetables (23.48 gms capita™ day?), other
vegetables(136.07 gmscapita? dayt), rootsand tubers
(99.42 gms capita? day?), fruits (57.78 gms capita*
day?), fats and oils (32.16 gms capita® day') meat
products (4.82 gms capita® day*) have beenimproved.
However, the mean consumption of pulse have
remained same besides the integration of pulse crop
and the mean consumption pattern for milk have
increased to 496.15 57.78 gms capita day* whichis
165.38% as RDA but the higher milk consumptionis
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necessary to compensate protein reguirements of the consumption pattern have reduced to 47.7 gms capita
househol d as the mean pulse consumptionisstill less ! day* which is almost equivalent to RDA.
(Fig 26). Interestingly, the mean sugar and jaggary

ERDA (ICMR 2010) ' Mean consumption (Before intervention) = Mean consumption (After intervention)

500 - 496.15
450 | L. 392.8 RDA.
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El 300
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Fig.3. Food consumption pattern before and after farming system intervention

(CAR-Indian Insituteof Farming Sysems Ressrch



RESEARCH COORDINATION
AND MANAGEMENT

32" M eeting of I nstitute Resear ch Committee

The 32" meeting of Institute Research
Committee (IRC) of institute was held during 4"
October 2019 at ICAR-IIFSR, Modipuram. The
meeting was chaired by Dr A. S. Panwar, Director,
ICAR-1I1FSR. Dr. Peyush Punia, Member Secretary,
welcomed the Chairman and al the members of the
IRC. Dr A. S. Panwar, Director and Chairman, 32™
IRC meeting welcomed all the member scientistsfor
the meeting and suggested that the project proposals
should aim towards achieving the larger goal of
doubling farmers income in terms of productivity,
profitability and nutrition. He emphasized to merge
al small-small experimentsto form aresult oriented
project so that, meaningful results can be drawn Dr.
A. K. Prusty presented the action taken report of the
31% IRC proceeding and research highlights of on-
going projectsin brief.

All the principal investigators of the projects
presented their findings of their respective projects
and after each presentation exhaustive discussions
and suggestions for further improvements in the
projects and their objectives were done. Dr A S
Panwar, Director and Chairman, 32 IRC meeting
in his concluding remarks appreciated the efforts of
the scientists for the results achieved in their
respective projects and suggested that quarterly
meetings should be held in the respective divisions
to review the progress of the ongoing projects for
better results.

Third Meeting of I nstitute Research Advisory
Committee

The third meeting of the 8" Research Advisory
Committee of ICAR-Indian Institute of Farming
Systems Research, Modipuram was held on 2-3
August, 2019. Chairman of the Committee Dr. A. K.

| CAR-Indian I nstitute of Farming Systems Research



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. Momra Gurjar,
farmer’s representative and scientists of the Institute
participated in the meeting. Member Secretary, Dr.
Peyush Punia, welcomed the Chairman and the RAC
committee members for the meeting

Dr.A SPanwar, Director, ICAR-11FSR welcomed
the Chairman and Members of RAC and briefed the
Committee on programmes, achievements and
activities undertaken at the institute during the year
2018-19. The significant research achievements
highlightsincluded devel opment of 45 modelsof IFS
suitable for 23 states, success stories by the institute,
refinement of 63 farming systems with farmers
participationin 19 States, crop diversity of IFSmodels
spatial distribution of farming systems in India,
identification of eco-friendly integrated farming
systems, farmer participatory refinement of farming
systems, geo-tagged characterization of organic
farmers, resource conservation practiceidentified for
organic production system, monetized impact of
selected technologies, experiments on Zero Budget
Natural Farming (ZBNF) and programmes to be
undertaken in next SFC (2020-25).

MFII.
IC.

In hisopening remarks, Dr A K Singh, Chairman
appreciated the efforts and achievements of the
institute for their work on integrated farming system
and referred to ZBNF which is occupying center stage.
He emphasized on quantification of carbon, water
energy and nutrient in IFS models with primary
processing/val ue addition to be part of IFS. Hefurther
pointed out the deficiencies in the IFS models and
suggested improvements in terms of market linkage,
precession farming, sensor based farming and
inclusion of interventions in IFS. Dr S Bhaskar
welcomed the RAC Committee and requested the
RAC members to guide the research of the institute
for years to come as the role and responsibilities of
theinstitute areincreasing in the current scenario. He
emphasized undertaking research by the institute in
mission mode on water conservation in crops, effects
of climate change and to address the problems of the
farmers. Dr N Sarangi appreciated the research work
progress and highlighted that the integrated farming
system is largely dominated by small and marginal
farmers. As such the IFS models needed to be
validated for a minimum of two years as total
guantification is required in terms of cost, benefit,
energy budgeting, carbon sequestration etc. Hefurther
informed that bioflux aguaculture systemin IFS needs
to belooked into in placeswhere water availability is
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less. 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 studies
on input output relationships in IFS model and
objective analysis of yield, quality of cropsin IFS
models with sustainable use of resources and
utilization. Dr. N. Devakumar congratulated on the
work carried out by the institute and felt the need of
more analytical and awareness about ZBNF practices
should be undertaken. He also felt the need to send
advisories for IFS models to all the states and
revalidate the developed indices for organic and
inorganic farming evaluation. He further stressed on
emphasis to be given for ecological services/
ecological conditions which should be taken into
account whileworking out the benefits of organic and
related farming systems. Dr U K Behera appreciated
thework doneintheinstitute and felt the challengeis
to increase the productivity, production and income
of the small and marginal farmers. He presented the
talk on IFS and road map for promotion of IFS in
India using Farm Development Card (FDC) which
gives holistic approach to farmers with diagnostics

and recommendationsto improvetheir livelihood. Dr
Momrgj Gurjar felt the need for undertaking extension
activitiesfor the dissemination of technol ogiesymodels
developed by I11FSR for better visibility of theinstitute.
Dr Asish Prusty then presented the action taken report
on therecommendations of second meeting of 8"RAC
meeting and the committee members were satisfied
with the progress and accepted the action taken report.

The Programme Facilitators and Heads o' different
divisions presented the highlights of research
achievements of the respective divisions . 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 I|FSR in the future. The RAC committee
then deliberated for making recommendations for
improvement and formulations of future research
programsto be undertaken by theinstitute. The RAC
committee then visited farm of the institute and
experiments being conducted in thefarmersfield and
gave critical inputs for improvement of the
experiments.

| CAR-Indian I nstitute of Farming Systems Research



MFII.
IC.

PUBLICATIONS, AWARDS

AND RECOGNITIONS

Research Paper (International Paper)

A. Kumar, R. Sharmaand Ranjana. 2019. Integrated
weed management inrice (Oryza sativaL.) grown
by system of rice Intensification method.
International Journal of Chemical Sudies 7(6):
2046-2049.

A.L.Meena, R.N. Pandey, D. Kumar, V.K. Sharma,
S.P Duitta, and G. Singh. 2019.Relative impacts
of long-term nutrient management practices on
nitrogen dynamics in rice (Oryza sativa)-based
organic cropping systems of Indo-Gangatic
Plains. Indian Journal of Agricultural Sciences
89(1): 79-86.

A.L. Meena, P. Jha, M.L. Dotaniya, B. Kumar, B.P.
Meenaand R.L. Jat. 2019. Carbon, Nitrogen and
Phosphorus Mineralization as I nfluenced by Type
of Organic Residues and Soil Contact Variation
in Vertisol of Central India. Agricultural
Research 1-9.

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 Economicsof Rice-
Wheat Cropping Systems in India through
Farmer’s Participatory Approach. Sustainability
11 (122):1-26.

A.S. Panwar, N. Ravisankar, R. Singh, A.K. Prusty,
M. Shamim, D. Triphathi, B. Mohan. 2019.
AICRPon IFS Salient Achievements and Future
Directions. Indian journal of fertilisers 15 (4):14-
29.

B.V.R. Rao, N. Subash and S.K. Bal. 2019. Micro-
climatological inputsin crop growth modelling.
Journal of Agrometeorology 21(4): 403-404.
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D. Dutta, N. Ravisankar, R. P. Mishra, N. K. Jat, A.
Kumar, P. C. Ghasal, A. L. Meena, R. B. Tewari,
V. Kumar, K. Chaudhary, S. Singh and A. S.
Panwar. 2019. Long-term influence of different
production systems on potassium buffering
capacity of Typic Ustochrept soil. Journal of
Plant Nutrition 42(13): 1472-1482.

J. Choudhary, S. Singh, R. Tiwari, R. Goel and Lata
Nain. 2019. An iTRAQ Based Comparative
Proteomic Profiling of Thermotolerant
Saccharomyces cerevisiae JRC6 in Response to
High Temperature Fermentation. Current
Proteomics 16(4): 289-296. https://doi.org/
10.2174/1570164616666190131145217.

J. Husain, Poonam Kashyap, A.K Prusty, D. Duitta, S.
S. Sharma, A.S. Panwar and Sunil Kumar. 2019.
Effect of phosphorus fertilization on growth,
yield and quality of pea(Pisumsativum). Indian
Journal of Agricultural Sciences 89(8):1303-
1307.

L.K. Meena, B.B. Channppagoudar, M.K. Meenaand
Chethan Kumar G. 2019. Influence of organics
onvarious growth parametersand yield of cluster
bean genotypes. International Journal of
Chemical Sudies 7(3): 1438-1441.

L.R. Meena, Devendra Kumar, L.K. Meenaand S.P.
Singh. 2019. Productivity and economics of ber
(Ziziphus mauritiana) based horti-pasture system
asinfluenced by integrated nutrient management
under rainfed condition of Rajasthan. Indian
Journal of Agricultural Sciences 89 (2): 322—6.

N. K. Jat, R. S. Yadav, Sudhir Kumar, M. Shamim,
N. Ravisankar, Subhash Babuand A.S.Panwar
(2019). Influence of different nutrient
management practices on productivity, nutrient
dynamicsand profitability in basmati rice-wheat



cropping systems under Western Indo Gangetic
Plains of India, The Indian Journal of
Agricultural Sciences 89 (5):793-799.

Jat, Sudhir Kumar, M. Shamim,
Subhash Babu, N. Ravisankar and A.S. Panwar
(2019). Evaluation of Maize (Zea mays) Cultivars
under Organic Production System in North
Western Indo-Gangetic plains of India, The
Indian Journal of Agricultural Sciences, 89 (5):
828-833.

N. Subash, H.Singh, Simina Nishat, G. Baigorria, V.

Kumar, A. Ruane, K. Boote, R. Valdivia, C.
Rosenweig and C. Mutter. 2019. Integrated
modelling for assessing climate change impact
on future agricultural production system—A farm
level multi-modeling approach to assess food
security and livelihoods in future. Journal of
Agrometeorology 21(Specia |ssue—NASA 2014-
Part 111): 87-94.

R. Darai, D.B.T. Magar, N. Subash and G. Baigorria.

2019. Crop Model Simulation Slants for
Predicting and Managing the Climate Risks in
Poor Rainfed Rice-Wheat Eco-System of Mid-
Western Nepal: Application of APSIM, DSSAT
Model and Trade off Economic Analysis. Acta
Scientific Agriculture 3.9 (2019): 196-210.

R.Singh, D. B. Yadav, N. Ravisankar, A.Yadav and

H. Singh. 2019. Crop residue management in rice-
wheat cropping system for resource conservation
and environmental protection in north-western
India, Environment, Development and
Sustainability (Springer Nature), https://doi.org/
10.1007/s10668-019-00370-z

R. Das, T.J. Purakayastha, D. Das, N.Ahmed,

R.Kumar, S. Biswas, S.S. Walia, R. Singh, V.K.
Shukla, M.S. Yadava, N. Ravisankar and S.C.
Datta. 2019. Long-term fertilization and
manuring with different organics alter stability
of carbon in clay-humus complex in soils of
varying clay mineralogy. Science of the Total
Environment 684: 682-693

S. Kumar, R.K.Naresh, A.S.Panwar, Poonam

Kashyap, P.C. Ghasal, A.L. Meena, Jairam
Chaudhary, L.K. Meena, P. Singh and G. Chethan
Kumar. 2019. Prediction of long term
conservation tillage effect on soil organic carbon
within aggregates and soil microbial community
composition under rice-wheat rotation in
subtropical India: A review. International Journal
of Chemical Sudies 7(2): 1635-1647.

S. Prasad, S. Kumar, K. K. Yadav, J. Choudhary,

Hesam Kamyab, Quang-Vu Bach, K. R. Sheetal,
Sudha Kannojiya and Neha Gupta. 2020.
Screening and evaluation of cellulytic fungal
strains for saccharification and bioethanol
production from rice residue. Energy 190:
116422.

T.Adak, D. Mishra, K. Kumar and V.K. Singh. 2019.

Analysisof soil and tree productivity under high
density planting system in mango cv. Dashehari
(Mangifera indica L.) Tropical plant research
6(1): 24-30.

V.K. Choudhary, S. Kumar, L.R. Meena, A. Kumar,

A.S. Panwar, D. Mishra and B.K Thakur. 2019.
Design and Implementation of web-based
information system for region-specific
synthesized integrated farming modelsin India
International Journal of applied research on
technology and computing 10(1):9-19.

V. Paramesha, R.Pargjulib, E.B. Chakurkara, G.B.

Sreekantha, H.B. Chetan Kumara, P.P.
Gokuldasa, Gopal. R. Mahaana, K.K.
Manoharaa, Viswanatha Reddy, K. and N.
Ravisankar. 2019. Sustainability, energy
budgeting, and life cycle assessment of crop-
dairy-fish-poultry mixed farming system for
coastal lowlands under humid tropic condition
of India. Energy 108: 116101

V. P.Mandal, N. Ravisankar, B. Gangwar, N. Subash,

M. Shamim, Brij Mohan, Sujay Dutta, K.R.
Manhunath and J.S. Parihar. 2019. Early
Estimation of Sugarcane Area of Uttar Pradesh
using Remote Sensing and Ground truth. Journal
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of Agrometeorology 21 (Special issue-NASA-
2014, Part —11), 97-103.

V. S. Meena, K. Jalgaonkar, M.K. Mahawar, B.
Bhushan, Bhushan Bibwe and Poonam Kashyap.
2019. Optimization of process variables for
preparation of pomegranate juice-fortified aonla
candy. Current Science 117:1-5

Y.S. Shivay, V. Pooniya, M. Pal, P. C. Ghasal, R.S.
Bana, and S. L.Jat. 2019. Coated Urea M aterials
for Improving Yields, Profitability, and Nutrient
Use Efficiencies of Aromatic Rice. Global
Challenges https://doi.org/  10.1002/
gch2.201900013.

Popular/ technical articles
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105—106.

Amit Kumar, Ranjana, Amrit Lat Meena, Lalit
Krishna Meena and Chethan Kumar G. 2019.
System of riceintensification (SRI) for improved
productivity and profitability of rice. Marumegh
4(4): 76"82.

Amrit Lal Meena, Amit Kumar, Chethan Kumar G
and Lalit Krishan Meena. 2019. Carbon
Sequestration in Biochar Amended Soils.
Agriallis 1(5): 1-15.

Amrit Lal Meena, Amit Kumar, Chethan Kumar G.and
Lalit Krishan Meena.2019. Carbon Sequestration
in Biochar Amended Soils. Science for
Agriculture and Allied Sector: A Monthly e
Newsletter 1(5): 01"05.

Amrit Lal Meena, Lalit Krishan Meena,Chethan
Kumar G. and Amit Kumar.2019. Mycorrhiza
Enriched Biofertilizers For Enhancing Plant
Growth. Science for Agriculture and Allied
Sector: A Monthly e Newsletter 1(4): 23"32.

Amrit Lal Meena, Chethan Kumar G, Lalit Krishan
Meenaand Amit Kumar. 2019. Phytoremediation
of Wastewater and Effluents Using Aquatic
Weeds. Agriallis 2(1): 1-12.

Amrit Lal Meena, NishaLekshmi V, Chethan Kumar
G, Amit Kumar, Jairam Choudhary and Lalit
Krishan Meena. 2020. Iron Biogeochemistry:
Effect of Iron (Fe**) Fertilization on Global
Warming. Food and Scientific Reports 1:31-35.

Lalit Krishan Meena, Amrit Lal Meena, Chethan
Kumar G, Amit Kumar, and Nisha Lekshmi V.
Biofortification: A Tool to Reduce Micronutrient



Malnutrition. Biomolecule Reports 10(03):
01"09.

Lalit Krishan Meena, Amrit Lal Meena, Chethan
Kumar G, Amit Kumar and Nisha Lekshmi V.
2019. Biofortification: A Tool to Reduce
Micronutrient Mal nutrition. Biomolecule Reports
10(03): 1-4.

NishaVerma, ChandraBhanu, Amit Nath and Suresh
Malik. 2019. Dhan-Panwar, A. S. 2019.
Researchers Manual for Quantitative Farming
Systems Typologies Applications using the R
Statistical Tool, ICARIndian Ingtitute of Farming
Systems Research, Modipuram, Meerut and
International Maize and Wheat Improvement
Centre (CIMMYT), Mexico, pp. 72.

Ghosh, S. N., Nath, A. and Bakshi, P. 2019. Medicinal
Plants in India-Importanceand Cultivation,
Volume -1, Jaya Publishing House, New Delhi-
110089, Pp: 1-479.

Poonam Kashyap, A. K. Prusty, A. S. Panwar, Sunil
Kumar, Peyush Punia, N. Ravisankar and Vipin
Kumar. 2019. Agri-Entrepreneurship: Challenges
and Opportunities Today & Tomorrow’s Printers
and Publishers, New Delhi. Pp: 345.

Rishi Pal Singh, Rajendra Singh, Khushyal Singh,
DevendraKumar and S.P. Singh. 2019. Modern
Technology of Sugarcane Production. Rama
Publishing House, Meerut. Pp:1-96.

Presentation in workshop/ seminars/
symposia/conferences/ Abstracts/Extended
Summaries

A.Das, D. Duttaand A.S.Panwar. 2019. The effect of
crop and farming systemson soil quality : A case
study. In: 84" Annual Convention of Indian
Society of Soil Science and National Seminar on
Development of Soil Science -2019 held during
15-18 November, 2019 at Banaras Hindu
University, Varanasi, Uttar Pradesh.

A.K. Prusty, L.R. Meena, A.S. Panwar, Poonam
Kashyap and Peyush Punia. 2019. Recycling of
fish pond silt and water for sustainableintegration
of Agricultureand Aquaculture. In: Souvenir and
abstracts of 1% National conference on
I dentification, convergence, Implementation and
extension of science-tech-research for sustainable
development (ICIESSD- 2019) organised by New
Age Mobilisation society and SVPUAT, Meerut
during 20-21 April 2019.

A .K.Prusty, N. Ravisankar, A.S. Panwar, P.C. Ghasal,
J.P. Tetarwal, M.L. Jat, S. Lopez-Ridaura, A.
Roos, Akker, Jelle. Van den and J.C.J. Groot.
2019. Model based assessment of integrated
farming system prototypes using quantitative
analysis tool FarmDESIGN: A case study from
Indo Gangetic Plains (IGP) of India. In: 6
Farming systems design conference held at
Montevideo, Uruguay during 18-21 August,
2019.

A.Nath, R.P. MishraandA.S. Panwar. 2019. Prospects
for Food Processing Industries in India. In:
Souvenir and abstracts of 1 National conference
on ldentification, convergence, Implementation
and extension of science-tech-research for
sustainable development (ICIESSD- 2019)
organised by New Age Mobilisation society and
SVPUAT, Meerut during 20-21 April 2019.

A.S. Panwar, N. Ravisankar, PoonamKashyap and
A.K. Prusty. 2019. Integrated farming systems
approach to achievein house hold level food and
nutritional security. In: Souvenir of 3 Global
Meet on Science and Technology for Ensuring
Food and Nutritional Security (GMST-2019)
during 01-03 December, 2019, National Research
Centre on Seed Spices, Ajmer, Rgjasthan.

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: Lead and Oral paper
abstracts of 8" Indian Horticulture Congress-
2019 on Shaping future of Indian Horticulture,
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17-21 January 2019, Indira Gandhi
KrishiVishwavidyalaya, Raipur, Chhattisgarh.

D. K. Singh, AnantBahadur and S.N.S.Chaurasia.

2019. Subsurface drip irrigation in tomato for
enhancing water productivity. In: Proceedings of
International Conference on Sustainable
Agriculture Production for Food, Nutrition and
Livelihood Security: A Challenge for Asian
Farmersorganized byPragati International
Scientific Research Foundation (PISRF), Meerut
held during 25-27 September, 2019 at Pattaya,
Thailand.

D. Kumar, L.K. Meena, L.R. Meena, K. Kumar, K.

Singh and S.P. Singh. 2019. Evaluation of some
sugarcane varieties especially for summer
planting in western Uttar Pradesh. In:
International Conference on Sustainable
Agriculture Production for Food, Nutrition and
Livelihood Security: A Challenge for Asian
Farmersduring 25-27 September 2019 at Pattaya,
Thailand.

D. Mishra, L R Meena, V. Kumar and Brahmduitt.

2019. Effect of pollenizer cv. Dorsett Golden on
fruit setting in low chilling apple cv. Annaunder
farming systems of subtropical plains. In.
Proceedings of International Conference on
Sustainable Agriculture Production for Food,
Nutrition and Livelihood Security: A Challenge
for Asian Farmers held during 25-27 September,
2019 at Pattaya, Thailand.

D. Mishra. 2019. Dragon fruit — An emerging crop

for nutritional security in climate change
scenario. In: Souvenir and abstracts of 1%
National conference on I|dentification,
convergence, Implementation and extension of
science-tech-research  for sustainable
development (ICIESSD- 2019) organised by New
Age Mobilisation society and SVPUAT, Meerut
during 20-21 April 2019.

J.Choudhary, R.P. Mishra, D. Dutta, ChandraBhanu,

P.C. Ghasal,A.L. Meena, A. Kumar. 2019. Effect
of different nutrient management practices on
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microbial population and carbon sequestration
under different cropping systems. In: 60" Annual
conference and international symposium on
Microbial technologies in sustainable
development of energy, environment agriculture
and health held from November 15— 18, 2019 at
the Central University of Haryana,
Mahendergarh, Haryana, India.

K. Singh, D. Kumar, M.P. Singh and N. Verma. 2019.

Performance of some sugarcane early maturing
cultivarsat farmer field trial. In: Proceedings of
International Conference on Sustainable
Agriculture Production for Food, Nutrition and
Livelihood Security: A Challenge for Asian
Farmersorganized byPragati International
Scientific Research Foundation (PISRF), Meerut
held during 25-27 September, 2019 at Pattaya,
Thailand.

L. R. Meena, S. Malik, D. Mishra, Chandra Bhanu,

A. K. Prusty and D. K. Pandey. 2019. Integrated
Farming System model for irrigated agro eco-
system of Upper Gangetic Plain Zone of Northern
India. In:Proceedings of International
Conference on Sustainable Agriculture
Production for Food, Nutrition and Livelihood
Security: A Challenge for Asian Farmers held
during 25-27 September, 2019 at Pattaya,
Thailand.

L.R. Meena. 2019. Sustainable development of

integrated farming system models for different
agro-climate zones of India. In:Souvenir and
abstracts of 1% National conference on
Identification, convergence, Implementation and
extension of science-tech-research for sustainable
development (ICIESSD- 2019) organised by New
Age Mabilisation society and SVPUAT, Meerut
during 20-21 April 2019. pp 1-5.

L.R.Meena 2019. Development of location specific

IFS Model for augmenting productivity,
profitability, sustainability and resource
conservation. In: Proceedings of 9"International
Conference on Agriculture, Horticulture and



Plant Science, held at Inn Resort Dharamshala
(H.P), Indiaduring 27-25 June, 2019.

M. Shamim, N. Ravisankar, A. K. Prusty, Raghuveer

SinghandA. S. Panwar 2019. Innovativefarming
strategies towards doubling Farmer’s Incomein
Uttar Pradesh. In: 2 International conference on
Recent advances in agricultural, environmental
and applied sciences for global development
(RAAEASGD-2019) held during 27-29
September, 2019 at Solan.

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 Advancesin Agrometeorology for
Managing Climatic Risks of Farmers
(INAGMET-2019) organized during 11 — 13
February, 2019, New Delhi.

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 held during
17-21 January 2019 at Indira Gandhi
KrishiVishwavidyalaya, Raipur, Chhattisgarh.

N.Verma and V. P. Chaudhary. 2019. Women’s

drudgery and suitable interventions in pre-
dominant farming systems of Western Plain Zone
of Uttar Pradesh, India. In: Proceedings of
International Conference on Sustainable
Agriculture Production for Food, Nutrition and
Livelihood Security: A Challenge for Asian
Farmersorganized byPragati International
Scientific Research Foundation (PISRF), Meerut
held during 25-27 September, 2019 at Pattaya,
Thailand.

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

P Kashyap, A.K. Prusty andM.Shamim. 2019.
Execution of value addition modulethrough SHG
formulation: A diverseincome generation avenue

for rural women. In: Abstract book of National
conference onWomen Empowerment Through
Agro-Entrepreneurship for Livelihood Security
held at SKUAT, Jammu.

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

P.C.

PV.

Ravisankarand 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.

Jat, M.P. Singh, S. Malik, Poonam Kashyap, S.
Kumar and A.S. Panwar. 2019. Comparative
performance of three late shown varieties of
wheat for theimprovement of farmyield potential
inWestern Plain Zone of U.P. In: 1% International
Conferenceon Food, Agriculture and Innovations
2019 held at Bangkok, Thailand during 19-23
June, 2019.

Shende, Satish E. Pise and L.K. Meena. 2019.
Response of zinc and iron on chemical,
biochemical, yield contributing parameters and
yield of lathyrus (Lathyrussativus L.). In:
Proceedings of 1%International Conference on
Sustainable Agriculture Production for Food,
Nutrition and Livelihood Security: A Challenge
for Asian Farmersduring 25-27 September 2019
at Pattaya, Thailand.

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

K. Prusty.2019. Multi storied cropping of
horticultural crops- A profitable venture for
marginal farmers. In: Souvenir and abstracts of
1t National conference on ldentification,
convergence, Implementation and extension of
science-tech-research  for sustainable
development (ICIESSD- 2019) organised by New
Age Mobilisation society and SVPUAT, Meerut
during 20-21 April 2019.

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

Prusty, S. Maik, PC.Jat, M. Shamim, S.Kumar,

| CAR-Indian I nstitute of Farming Systems Research
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and N.Verma. 2019. Development of integrated farming systems through recycling of

Horticulture based Farming Systems for farm based byproducts In: Proceedings of 1%
Livelihood Security of small and Marginal International Conference on Food, Agriculture
farmers. In: Souvenir cum lead and oral paper and Innovations held at Bangkok-Pattaya,
abstracts of Indian Horticulture Congress-(2019). Thailand during 19-23 June, 2019.

Shaping Future of Indian Horticulture, held at

IGKV, Raipur, Chhattisgarh. V.P. Chaudhary and N. Verma.2019.Present status and

prospect of small farm mechanization for

S. Kumar, C.G. Kumar, PoonamKashyap, L.K. Meena, enhancing livelihood security of farmers in
A.L.Meena, PC.Ghasal, J. Chaudhary and A.S. Western Plain Zone In: Proceedings of
Panwar. 2019. Evaluation of crop performance International Conference on Sustainable
through wheat based crop modelling of northwest Agriculture Production for Food, Nutrition and
IGP. In: 8" International Conference on Livelihood Security: A Challenge for Asian
Agricultural Statistics during 18-21 November Farmersorganized byPragati International
2019 at PUSA, New Delhi, India Scientific Research Foundation (PISRF), Meerut
) ) ) held during 25-27 September, 2019 at Pattaya,

S.PSingh, L.R.Meena, S. Malik, A. Nath, D. Mishra, Thailand.

D. Kumar, Chandra Bhanu, A.K. Prusty and V.
Kumar.2019. Diversification of cropsfor meeting V.P. Chaudhary, D.K. Singh, N.Verma, Denis, D.M.,

the house hold demands under small and marginal G. Prasad, R. Chandra, A. Hemkar. 2019.
holdings under western plain zone of Uttar Sustainable Agriculture Production for Food,
Pradesh, India. In:Proceedings of 1% International Nutrition and Livelihood Security: A Challenge
Conference on Food, Agricultureand Innovations for Asian Farmers. In: Proceedings of
held at Bangkok-Pattaya, Thailand during 19-23 International Conference organized byPragati
June, 2019. International Scientific Research Foundation

(PISRF), Meerut held during 25-27 September,

V. Kumar, L.R.Meena, S. Malik, A. Nath, D. Mishra, 2019 at Pattaya, Thailand

D. Kumar, Chandra Bhanu, A.K. Prusty and
S.P.Singh.2019. Nutrient management in

(AR Indian Insitueof Farming Sysems Ressrch i



Name of Award Received by

Young Scientist Award 2019 in thefield of Fisheriesonthe occasion
of International Conference on 3 Global meet on science and
technology for ensuring food and nutritional security (GM ST 2019)

Distinguished Scientist Award by the Agro Environmental
Development Society (AEDS), Majhra Ghat, Rampur UP, India

Best poster award in the National Symposium on Integrated
Farming Systems for 3Es (Ecological Sustainability, Enhanced
productivity and Economic Prosperity) at University of Agriculture
Sciences, Bengaluru.

Lifetime Achievement Award 2019 by The Society of Tropical
Agriculture (Reg. No. S/1714/2017), New Delhi, India

International Fellow Award 2019 by New Age Society of New
Delhi

Distinguished Scientist Award by United Lightning Vision
Association, Bengaluru, Karnataka, India

Young Scientist Award 2019 in the field of Horticulture on the
occasion of International Conference on 3 Global meet on science
and technology for ensuring food and nutritional security (GMST
2019) held during 1-3 December 2019

Women Scientist Award (In absentia) from Pragati |nternational
Scientific Research Foundation Meerut, India

Fellowship award 2019 conferred by Pragati International
Scientific Research Foundation Meerut

Distinguished Scientist Award -For outstanding contributionin the
field of Farm Machinery and Power in International Conference
on ‘ Sustainable Agriculture Production for Food, Nutritional and
Livelihood Security: A Challenge for Asian Farmers' during 25-
27 September 2019 at Pattaya, Thailand.

A K. Prusty

M. Shamim

L.R. Meena
Suresh Malik
Dushyant Mishra
Devendra Kumar
Chandra Bhanu
A K. Prusty

A.L. Meena

L.R. Meena

L.R. Meena

Vinod Kumar

Poonam Kashyap

Nisha Verma

D.K. Singh

V.P Chaudhary
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Recognitions

Recognition Awar ding institute/ Name of the
association awar dees

Recognized as member of Scientific Advisory  Krishi Vigyan Kendra, L. R. Meena
Committee (SAC) Muzaffarnagar-I (S.V.P. U.A.T.,
Meerut) (Ref. No.KVK/2019,
10.12.2019)
Best Ora Presentation Nutrient Management  United Lightning Vision Vinod Kumar
in Integrated Farming Systems Through  Association, Bengaluru, L.R. Meena
Recycling of Farm Based by Products Karnataka, India Suresh Malik
Amit Nath
Dushyant Mishra
Devendra Kumar
Chandra Bhanu
A K. Prusty and
S.P. Singh
Distinguished Scientist Award United Lightning Vision S.PSingh

Recognized Expert (Horticulture) for fruit
growers of Uttar Pradesh state under KKMS
Scheme of Ministry of Agriculture and Farmers
Welfare

Nominated as Member in executive organizing
committee for National Conference on
| dentification, Convergence, Implementation &
Extension of Science-Tech-Research For
Sustainable Development | CIESSD-2019

Nominated as Co Chairman in Session 6 on
Research and Challenges: Horticulture,
Floriculture, Agro-forestry, Fishries during
National Conference on ldentification,
Convergence, Implementation & Extension of
Science-Tech-Research For Sustainable
Development | CIESSD-2019

Nominated as Member in selection committee
for recruitment of Assistant Professor
(Horticulture)

Nominated as Member in judging committee
for fruit show during Kisan mela evam
pradarshani

| CAR-Indian Institute of Farming Systems Research

Association, Bengaluru,
Karnataka, India

GOlI, New Delhi

SVPUAT, Meerut, Uttar
Pradesh

SVPUAT, Meerut, Uttar
Pradesh

CCS HaryanaAgricultural

University Hisar

SVPUAT, Modipuram

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra



Acted as Member in judging committee during
28" National Mango show

Received appreciation letter for an excellent
program on Swacchata He sewa

Received appreciation for outstanding work and
farmers satisfaction on Independence day 15
August 2019

Received recognition as Fruit Expert from
farmers of western UP (More than 100 |etters,
emails forwarded

Member Secretary,Quninquennial Review Team
(QRT)

Member of the Institute Management
Committee

Member Secretary, Core Committee to prepare
policy document on Futuristic crop planning for
2030/2050's

Member Secretary of the committee constituted
for validating the results of SPNF model

Member of Gol for assessing the impact of
floods on natural farming and other farmersin
Maharashtra

Member,Core Committee to prepare policy
document on Futuristic crop planning for 2030/
2050's

Rapporteurs in technical sessions of Annual
Group Meeting of AI-NPOF at ICAR-CIARI,
Port Blair

Rapporteurs in technical sessions of
International Seminar on Climate Smart
Farming at NASC complex, Pusa, New Delhi

Resource Person for Crop Modeling Community

Yadvindra garden, Pinjore,
Panchkula

Public Representative of
Khanpur, Jani, Meerut
Director, ICAR-IIFSR

Director, ICAR-I1FSR

ICAR-IIFSRincluding AICRPon
IFSand AI-NPOF

Secretary (DARE) and Director
General, ICAR for ICAR-IISS,
Bhopal and ICAR-NRC
Orchids, Pakyong, Sikkim

Secretary (DARE) and Director
General, ICAR

Secretary (DARE) and Director
General, ICAR

Secretary (DARE) and Director
General, ICAR

Secretary (DARE) and Director
General, ICAR

ICAR-IIFSR

ICAR-IIFSR

CGIAR Platform for Big Data
in Agriculture Convention 2019
held during 16-18" October,
2019 organized by ICRISAT,
Hyderabad

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

Dushyant Mishra

N. Ravisankar

N. Ravisankar

N. Ravisankar

N. Ravisankar

N. Ravisankar

N. Subash

P.C. Ghasal

Debashis Dutta

N. Subash
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RESEARCH PROJECTS

NI
IC.

Institute funded projects

Principal

I nvestigator

Integrated Farming Systems

Characterization of Existing Farming Systems
of Uttarakhand

Development of Sustainable IFS Model for
Western Plain Zone of Uttar Pradesh

Evaluation and |dentification of Farm
Implements under Different Farming Systems

Sustainable livelihood generation through
IFS involving uneconomic cattle

Refinement of vegetable Based Farming Systems
model for Food and Nutritional Security of
Farmerss of Western Uttar Pradesh

Influence of pesticides application in IFS on
fisheries and quantification of GHGs emission

| CAR-Indian Institute of Farming Systems Research

Jan18-
Dec 22

June 2017-
June 2022

Oct. 2018 —
Sept. 2024

June 2019-
Oct. 2024

Dec 18-
Dec 22

Nov19-
Dec 22

Nisha Verma

L.R. Meena

V.P. Chaudhary

S. Mdlik

Poonam
Kashyap

A. K. Prusty

Kushyal Singh,
V. P. Chaudhary,
Vipin Kumar
Chaudhary,
Associate- Amit
Nath

D. Kumar, D.
Mishra, P. Puniaand
Raghavendra KJ,
Associates- AK
Prusty, C. Bhanu, S.
Malik and Amit
Nath

D. Mishra, N. Verma
and PP. Singh

M. P. Singh,
Raghuveer Singh,
Chetan Kumar G, L.
K. Meena, Kushyal
Singh, Lalit Kumar,
Associates- SK
Dhoop Singh, A.S.
Sirohi, H. L. Singh

A. K. Prusty, Sunil
Kumar, Lalit Kumar,
Associates- Jairam
Chaudhary, D. Dutta

Peyush Punia,
Associate- D. Dutta



Carbon crediting and Greenhouse gases emission  2018-

integrated farming system models
under AICRP on Integrated Farming Systems

Development of an intelligent model for
predicting mango yields using artificial neural
networks

Development of protocol for value added product

from organic sugarcane

2022

Oct 2018-
Sep 2021

D. Dutta,

Vipin Kumar
Chaudhary

Amit Nath

OrganicAgricultural Systems

Status of Organic Agriculture in Western
Himalayan Region

Crop improvement for organic production
system

Nutrient management in different cropping
systems under organic production systems

Development and validation of microbial
consortia for crop residue recycling under
organic farming system

Development of Integrated Organic Farming
System (IOFS) models for different regions of
India (Institute-Al-NPOF linked)

Identification of climate resilient production
systems for different ecology (Institute-Al-
NPOF Linked)

Development of pest and disease management
package for organic farming

Aug. 2018-
Aug. 2023

Oct’ 2015-
April 2022

Oct. 2018-
Dec. 2023

Jan2019-

Nov’ 2016-
March 2023

Nov.2016-
Nov-2022

May 2018-
June 2022

Sunil Kumar

Devendra Kumar

P C. Ghasal

Jairam
Dec 2023

N. Ravisankar

M Shamim

Chandra Bhanu

N. Subash and M.
M. Shamim

R.PMishra
Devedra Kumar

Chetan Kumar G,
Associate- L. K.
Meena

L.R. Meena,
Raghavendra K.J.

A L Meena, Chandra
Bhanu, Jairam
Choudhary, Chethan
Kumar G,, Amit
Kumar, Lalit Kumar

D. Dutta
Chaudhary

Amit Kumar, P. C.
Jat, S. Malik,
Poonam Kashyap,
Lalit Kumar,
Associate- Chandra
Bhanu

R.PMishra

AL Meena, Jairam
Choudhary
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Cropping System and Resour ce M anagement

M easurement and Estimation of Greenhouse 2019-2021 N. Subash
Gases (GHG) emission and carbon footprint in

sustainable Integrated Farming System (IFS)

models of Western Plain Zone of Uttar Pradesh

(Institute Project)

Oct-2019-
Sep’ 2023

Updating of Cropping System Atlas of Indiaand
Preparation of futuristic crop plan for 2030,
2040 and 2050 (Institute-AlCRP -1FS linked)

Raghuveer
Singh

I dentification of cropping system modules for Amit Kumar

different farming systems

Technology Transfer and Assessment

On-farm evaluation of farming system modules ~ Jan. 2018- P. C. Jat

for profitability and livelihood improvement of March 2022

different farmers categories of Western Plain

Zone of Utter Pradesh and Uttrakhand.

Weather based on-farm technological June2018- M. Shamim,
interventionsin farming systems perspectivefor ~ May2021

improving livelihood of farm households

| CAR-Indian Institute of Farming Systems Research
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Debashis Dutta and
Suresh Malik

N Ravisankar,

N Subash,

Chethan Kumar

G, Ramamoorthy
(NBSSLUP), BMK
Raju (CRIDA),
Ramarao (CRIDA),
Associate- M.
Shamim

Prem Singh,
Debashis Dutta, L.K.
Meena, P.C. Ghasal,
Chethan Kumar, G,
Sunil Kumar and
Jairam Choudhary

Poonam Kashyap,
Peyush Punia and
Lalit Kumar

Poonam Kashyap,
Associate-Sunil
Kumar



Externally funded project

Project title Duration Principal Co-PlIs Sour ce of Budget
I nvestigato fund

Ensuring Food and First phase
Nutritional Security

through Integrated

Farming Systemsin

Western Plain Zone

of Uttar Pradesh”

(Farmer FIRST)

All India Network April 2017-
Programme on Organic March 2026
Farming (National)

AICRP on Integrated 2021-2026
Farming Systems- On
station (National)

Sustainable resource April 2017-
management for climate ~ March 2026
smart |FS under AICRP

on Integrated Farming

Systems

All India- Network 2004-2026
Programme on Organic

|CAR funded
A.S. Panwar

N. Ravisankar

Scheme Leader :
A.S. Panwar, Pl
(IFS-on-station
& OFR): N.
Ravisankar; Pl
(Cropping
Systems & long
term nutrient
management),
Debashis Dutta;
PI (Carbon
crediting &

GHG); M Shamim
Pl (Bankable IFS

model and )

N. Ravisankar

R.P. Mishra

M. P. Singh, ICAR- 10.00 Lakh/
Poonam ATARI, year (2018-
Kashyap, Kanpur 19)

A. K. Prusty,

M. Shamim,

N. Verma,

Sunil Kumar

P C. Jat, and

Devendra Kumar

M. Shamim NRM 177.66984
Raghuveer Division, Lakh/year

Singh ICAR (2018-19)

M.A. Ansari

Raghavendra K.J.

Associates; N. NRM 278.454
Subash (CC & Division, Lakh/year
GHG),A.K. ICAR (2018-19)
Prusty (IFS-On

-station), and

Raghuveer

Singh (OFR-Co

-P1)

P.C. Ghasdl, ICAR- 12.53Lakh/
D. Dutta, IIFSR, year (2018-
S. Malik, . Modipuram 19)

A. K Prusty,

Poonam

Kashyap,

Associate-

M. Shamim

Debashis Dutta ICAR- 6.72Lakh/
ChandraBhanu [1FSR, year (2018-
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Farming, Modipuram
Centre

On-farm Participatory
Research in Farming
Systems Perspective
under Tribal Sub Plan
in Haridwar (TSP)

Adaptation and mitigation
potential through
Cropping System/
Farming System

approach (NICRA)

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

Cluster based on farm
participatory researchin
farming systems
perspective under tribal
sub plan in Uttrakhand
(TSP)

Development of climate
resilient sustainable
integrated farming system
models for optimizing
farm productivity
(NMSA)

May 2018-
March 2022

2020-2025

July 2015 —
March 2025

2017-2022

Oct. 2017-
March 2021
(Compilted)

Contract Research project

Project title Duratlon Principal Co-PIs Sour ce of Budget
nvestigator fund

Testing of products
for irrigation and
water management,
Fertilizer and pesticide
at ICAR-IIFSR, Meerut

Nov. 2019-
June 2021

Chandra Bhanu

N. Subash

Prem Singh

Nisha Verma

M. Shamim

| CAR-Indian Institute of Farming Systems Research

Outside ICAR funded
A.S. Panwar

P.C. Ghasal M odipuram

Jairam

Choudhary

Jairam ICAR-

Chaudhary, IIFSR,

Associate- M odipuram

A. K. Prusty

Debashis Dutta ICAR-

P.C. Ghasal CRIDA,
Hyderabad

L.R. Meena ICAR-IISS,

PC. Jat Bhopal

D.K. Singh

Sunil Kumar

Jairam

Choudhary

V. P. Choudhary, ICAR-

Amit Kumar, [IFSR,

S. Malik, M odipuram

Amit Nath,

Associate-

Chandra Bhanu

M.P. Singh NMSA,

A K. Prusty Govt. of

ChandraBhanu India

Debashis Dutta

M. Shamim

PC. Jat

Poonam
Kashyap
Raghuveer
Singh

N. Ravisankar

A.S. Panwar

Insulo
India Pvt.
Ltd.
Ghaziabad

MFII.
IC.

19)

11.13 Lakh/
year (2018-
19)

52.7Lakh/
year (2018-
19)

10.3Lakh/
year (2018-
19)

1.22L akh/
year (2018-
19)

234.24
Lakh

12.69 Lakh



HUMAN RESOURCE DEVELOPMENT

Seminar s/symposia/tr aining/wor kshop/conference/summer School/Winter School/ M eeting
attended

Title of training/seminar/ Period Venue Name of participant
symposia/ wor kshop

VI meeting of QRT of ICAR- 10-12 Jan 2019 Trivandrum A. K. Prusty
IIFSR including AICRP on IFS

and AI-NPOF

Indian Horticulture Congress 17-21 Jan 2019 IGKV, Raipur, M. Shamim
2018 Chattisgarh

SMD level 6 monthly Review 24 Jan 2019 NASC, New Delhi  A. K. Prusty
meeting of Foreign aided Projects

Brainstorming Workshop on 2 Feb 2019 College of Chethan Kumar G
“Elevated temperature and its Biotechnol ogy, L.K. Meena
impact on fragrance of basmati SVPUAT,

rice and strategies for mitigation” Meerut

Seventh meeting of QRT of 4-6 Feb 2019 ICAR-CIARI, A. K. Prusty
ICAR-I1FSR (including AICRP port Blair

on IFS and AI-NPOF)

International Symposium on 11 - 13 Feb 2019 INU, New Delhi, M. Shamim
Advances in Agrometeorol ogy India

for Managing Climatic Risks of

Farmers (INAGMET-2019

Workshop on Technical 15 Feb 2019 NASC,

Collaboration on Agribusiness New Delhi

between India and Argentina

Write lab meeting of AICRP on 26 Feb -01 PAU, Ludhiana N. RavisankarA. K.
Prusty

IFS to prepare the publications Mar 2019

related to FarmDesign and

Farming Systems Typol ogy

from AICRP on |FS aong with

selected centres and experts

from CIMMYT, Indiaand also

Wageningen University of

Research, The Netherlands.

M eeting-cum-workshop of 6 Mar 2019 NASC Complex, Vipin Kumar Choudhary
Scientist in I T/Computer New Delhi

Application

s N
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Brain storming session on
sustainability of livestock and
fishery production systemsin
India

National conference identification,
convergence, implementation &
extension of science-tech-research
for sustainable devel opment
(ICIESSD-2019)

Management Devel opment
Program on leadership
development (for Pre-RMP
Cadre)

1% International Conference on
Food, Agriculture & Innovations.

9" International Conference on
Agriculture, Horticulture and
plant science

Science administration and
Research management

CAFT training “ Statistical
advances in designing agricultural
experiments and data analysis”

Workshop on Awareness on
Intellectual Property Right (IPR)
and its management

XXV meeting of ICAR-Regional
Committee No. VI

6th Farming systems design
conference

Brainstorming Session on Zero
Budget Natural Farming:
Myth or Reality

Hands on training On-line

submission and analysis of on-
farm farming systems research
data and preparation of NARP

20 Apr 2019

20-21 Apr 2019

11-22 Jun 2019

19-23 Jun 2019

27-28 Jun 2019

1-12 Jul 2019

19 Jul - 8 Aug 2019

23 Jul 2019

10-11 Aug 2019

18-21Aug 2019

21 Aug 2019

27-29 Aug 2019

| CAR-Indian Institute of Farming Systems Research

ICAR-NDRI,
Karnal

Sardar
Vallabhbhai

Patel University
of Agriculture and
Technology,
Meerut, India

ICAR-NAARM,
Hyderabad

Bangkok, Pattaya,
Thailand

Inn Resort
Dharamshala
(H.P), India

ASCI, Hyderabad

ICAR-IASRI,
New Delhi

ICAR-CIRC,
M eerut

ICAR-NBSS&
LUP, Nagpur

Montevideo,
Uruguay

NAAS,
New Delhi

ICAR-IIFSR

A. K. Prusty
A. S. Panwar

L.R. Meena
Dushyant Mishra

L.R.Meena
Suresh Malik

Vinod Kumar
PC. Jat

L.R.Meena

A. K. Prusty
M. Shamim

Raghuveer Singh

P.C. Ghasal

M. Shamim

A. K. Prusty

N. Ravisankar

L.R. Meena

MFII.
IC.



zone wise promising farming
systems for scaling up.

Review Workshop on GHG
emissions studies and future
planning under NICRA

2nd International Conference on
“Recent Advancesin
Agricultural, Environmental &
Applied Sciences for

Global Development
(RAAEASGD-2019)"

J-Gate@ Cera Regional Training
Program

Second naturopathy day /
Organic agriculture workshop

Annual Group Meeting (AGM)
of AI-NPOF

60" Annual conference and
international symposium on
“Microbial technologiesin
sustainable development of
energy, environment agriculture
and health.

Annual Group Meeting (AGM)
of AICRP-IFS

29 Aug 2019

27-29 Sept 2019

23 Oct 2019

6 Nov 2019

12-14 Nov2019

15-18 Nov 2019

27-29 Nov 2019

ICAR-NRRI,
Cuttack

Dr. Yashwant
Singh Parmar
University of
Horticulture and
Forestry, Nauni,
Solan, Himachal
Pradesh

NASC Complex,
New Delhi, India

ICAR-IIFSR

ICAR-CARI,
Port Blair

CUH,
Mahendergarh,
Haryana 123031

JAU, Junagarh

N. Subash
Debashis Dutta

M. Shamim

N. Subash
Sunil Kumar

Dushyant Mishra
A.L.Meena

L.K. Meena
Chandra Bhanu
Sunil Kumar

N. Ravisankar
A. K. Prusty

M. Shamim

P.C. Ghasal
Raghuveer Singh
Vipin Kumar

Jairam Choudhary

N. Ravisankar
A. K. Prusty

M. Shamim
Raghuveer Singh
Vipin Kumar
Brij Mohan
Debashis Dutta
Nisha Verma
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Seminar on Horticultural Crops

Training of Trainers (TOT) under
Agril. Skill Council of India(ASCI)

International Seminar on Climate

Smart farming Systems

7th annual review workshop

of NICRA

9 Dec 2019

10-12 Dec 2019

11-13 Dec 2019

17-18 Dec 2019

Training /Wor kshop/Schoools or ganized

Programme

Number of

participant

Fruit Research
Centre,
Bahadurgarh,
Patiala (Punjab)

ICAR —-ATARI,
Kanpur

NASC,
New Delhi

NASC Complex,
Pusa New Delhi.

MFII.
IC.

L.R.Meena
Suresh Malik
PC. Ghasal

N. Ravisankar
A. K. Prusty
Debashis Dutta

N. Subash
Debashis Dutta

Name of the
Scientist

On Farm “ Skill
development 3 days
training on scientific
goat farming to the
adopted farmers under
the Climate resilient
sustainable | FS model
for optimizing farm
productivity”

Entrepreneurship
Development in
Farming System
through Round the
Year Mushroom
Production Technology

Discussion meet on
side lines of
International workshop
on Technical
cooperation in
Agri-business between
Indiaand Argentina

Training-cum-exposure
visit on Organic
Farming for Farmer’s

100

21

30

50

Jayapur,

Varanasi

ICAR-IIFSR

ICAR-IIFSR

ICAR-IIFSR

| CAR-Indian Institute of Farming Systems Research

4-6 Jan 2019

15-22 Jan 2019

17 Feb 2019

21-23 Feb 2019

M. Shamim

Chandra Bhanu
P.C. Ghasal
A.L. Meena
L.K. Meena

N. Ravisankar
M. Shamim

A K. Prusty
Raghuveer Singh

N. Ravisankar

A. K. Prusty

Course
Coordinator

Organizing
team

Programme
Facilitator
Course
Director
Course
Coordinator

Course
Director
Course



of Nilgiri district

Farmers Fair

Writing Lab for
identified centres of
AICRPonIFS
(CU)

New technologies and
developmentsin
oilseeds cultivation
for changing climate

Training programme on
“Diversification of
tribal farming systems
through mushroom
production,
vermicomposting and
improved livestock
production techniques’
under TSP

International Day of
Yoga

On-line submission and
analysis of on-farm
farming systems
research data and
preparation of NARP
zone wise promising
farming systems for
scaling up organized by
ICAR-IIFSR,
Modipuram, in
collaboration with
ICAR-IASRI,

New Delhi

1500

20

70

32

Gaindikhata,
Haridwar
(Uttarakhand)

Punjab
Agricultural
University,
Ludhiana

ICAR-IIFSR

Thari, Veerpur

Taraand
Mallapuri,
Ramnagar
Block

ICAR-IIFSR

ICAR-IIFSR

23 Feb 2019

25 Feb- 01
Mar 2019

18-19 Mar
2019

30 May- 01
Jun 2019

07-21 Jun 2019

27-29 Aug
2019

| CAR-Indian I nstitute of Farming Systems Research

M. Shamim Coordinator

Raghuveer Singh Course

Chethan Kumar  Member

G

N. Ravisankar Programme
Facilitator

M. Shamim Course
Director

A. K. Prusty Course
Coordinator

Raghuveer Singh Course
Coordinator

ChandraBhanu  Organizing

Nisha Verma Team

Suresh Malik

Prem Singh Organizing

Sunil Kumar team

L.K. Meena

Chethan Kumar G

N. Ravisankar Organizing
Secretary

Raghuveer Singh Programme
Coordinator

Cini Varghese Programme

(ICAR-IASRI)  Coordinator



MFII.
IC.

Training on packaging ICAR-IIFSR 31Aug-01 Nisha Verma Organizing
and lebelling cum Sept 2019 Amit Nath Team
exhibition and sale of M. P. Singh
value added products Poonam Kashyap
to Women's Self help
Group
Integrated Pest Cluster of three 2-3 Sept 2019  Nisha Verma Organizing
M anagement, villagesviz., ChandraBhanu  Team
vermicomposting Thari, Veerpur Amit Kumar
and drudgery reduction Taraand
in farming systems Mallapuri of
perspective Ramnagar block,
Dist. Nainital,
Uttarakhand
Livestock’s and crops 200 Rasulpurand  2-13 Sept 2019 Sunil Kumarl Organizing
management for higher Kashiara Suresh Malik Team
production in farming villages, Amit Kumar
systems’ SC-SP Charthawal
programme Block District
M uzaffarnagar
Farm Management 33 ICAR-IIFSR 17-23 Sept Suresh Malik Course
2019 Director
Sunil Kumar Members
P.C. Ghasal
Chethan Kumar G
Swachta hi Sewa 500  Primary School, 30 Sept 2019  Peyush Punia Organizing
programme 2019 Budana no. 02, Poonam Kashyap Team
Budana Block, Sunil Kumar
M uzaffarnagar.
Swachhta Hi Sewa - ICAR-IIFSR 2 Oct 2019 P.C. Ghasal
Jairam Choudhary
Certified Farm Advisor 27 ICAR-IIFSR 10- 24 Oct N. Ravisankar Course
(CFA) on Organic 2019 Director
Farming (Module-11) ChandraBhanu  Course

first batch sponsored
by National Institute

Poonam Kashyap Coordinator
M. Shamim

of Extension P.C. Ghasal
M anagement Raghuveer Singh
(MANAGE),

Hyderabad, Telangana

| CAR-Indian Institute of Farming Systems Research



Vigilance Awareness 150

Week

Kissan mela exhibition >1000
stall for IFS

Technologies

X1V Annual Group -
Meeting of All India

Network Programme

on Organic Farming
(AI-NPOF)

Annual Day 100

Celebration

Annua Group Mesting -
of AICRP on Integrated
Farming Systems

Certified Farm Advisor
(CFA) on Organic
Farming (Module-11)
first batch sponsored
by National Institute
of Extension
Management
(MANAGE),
Hyderabad, Telangana

World Soil Days -

International Seminar
on Climate Smart
Farming Systems
(BIMSTEC delegates)
Complex/ICAR-IIFSR

23

ICAR-IIFSR

SVPUT campus,
Modipuram,
Meerut

Central Island
Agricultural
Research
Institute,

Port Blair

ICAR-IIFSR

Junagadh
Agricultural
University,
Junagadh
(Guijarat)

ICAR-IIFSR

ICAR-IIFSR

NASC

28 Oct -
2 Nov 2019

8-10 Nov
2019

12-14 Nov
2019

27 Nov 2019

Peyush Punia

Organizing

Poonam Kashyap Team

A. K. Prusty
Sunil Kumar
Vipin Kumar

A.L.Meena

Chethan Kumar G

N. Ravisankar

A. K. Purusty
M. Shamim
Raghuveer Singh

Prem singh
Sunil Kumar

27-29 Nov 2019 N. Ravisankar

5-19 Dec 2019

5 Dec 2019

11-13 Dec 2019

A. K. Purusty
M. Shamim
Raghuveer Singh

N. Ravisankar

M. Shamim
Raghuveer Singh

P.C. Ghasal

N Ravisankar
R P Mishra
A K Prusty

Poonam Kashyap

Member

National Pl
Organizing
Secretary
Coordination
Unit Associate
Scientist
Organizing
Team

National Pl
Organizing
Secretary
Coordination
Unit Associate
Scientist,
AICRP-IFS
Course
Director
Course
Coordinator

Member

Organizing
Team

| CAR-Indian I nstitute of Farming Systems Research
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Training on production 5 ICAR-IIFSR 13-17 Dec 2019 Dushyant Mishra Organizer
of low chilling apple in
subtropical zones

One day exposure visit 60 ICAR-IIFSR 31Dec 2019 Debashis Dutta ~ Organizers
cum training to trainee P.C. Ghasal

students from MIET, Chethan Kumar. G

Meerut

Lecturesdelivered in trainings/ PG Sudents CU

Name of Programme/ Date of lecture Venue Resour ce person
topic/title of the lecture (Organized by)

Recycling of spent mushroom 15-22 Jan 2019 ICAR-IIFSR A.L. Meena
substrate in farming system L.K. Meena
and commercial compost

production” in atraining on

“Trainers Training Programme

on Entrepreneurship

Development in Farming

System through Round the

Year Mushroom Production

Technology”

Development of horticulture 11Feb 2019 ICAR-IIFSR Poonam Kashyap
based farming systems for small

and marginal farmers

Soil Quality/Soil Health 14 Feb 2019 ICAR-IIFSR Chethan Kumar G

Management: Capacity building
and skill upgradation
programme for technical staffs
on “Farm Management”

from 13" to 19" February

Farm residue management 16 Feb 2019 ICAR-IIFSR Jairam Choudhary
Principles of Selection of 19 Feb 2019 ICAR-IIFSR N. Ravisankar
Enterprises for Multi-enterprise

Farm

Organic Farming: Concept and 21 Feb 2019 ICAR-IIFSR Chethan Kumar G

Practices : Organic Crop
Production’ training to Farmers
of Nilgiri District, Tamil Nadu on
Organic Farming for 3 days

from 21% to 23 February

(AR Indian Insituteof Farming Sysems Ressrch -



Gender friendly tools and
implements for reducing
drudgery in Training programme
for KVK Scientists held during

Optimum weather and
management packages for
realizing potential yield in
oilseeds

Dragon fruit —An emerging
crop for nutritional security in
climate change scenario

Advances in mango production
technologies

Future potentials in Agriculture-
Horticulture sector

Integrated farming system for
livelihood security

Crop residue management in
rice-wheat cropping system
to protect environmental

Role of Horticulturein Agri-
entrepreneurship devel opment

Importance of organic farming
in water conservation and crop
residue management during
Farmers Fair

Fish culturein rainfed
Grampanchayat pond, individual
culture ponds, marketing and
issues & Challenges

Integrated Farming system
models for different agri-
climatic

Soil Testing Procedures and
calculation of fertilization
Doses in Capacity Building

and Skill Upgradation
Programme for Technical Staffs
on “Farm Management”

15-16 March, 2019
16 Mar 2019

19 Mar 2019

20 Aprl 2019

6 Jul 2019

8 Aug 2019

14 Aug 2019

14 Aug 2019

27 Aug 2019

3 Sept 2019

11 Sept 2019

17 Sept 2019

18 Sept 2019

SVPUA & T, Nisha Verma
Meerut
ICAR-IIFSR M. Shamim

SVPUATModipuram Dushyant Mishra

Yadvindra Garden, = Dushyant Mishra
Pinjore, Panchkula
School of Dushyant Mishra

Agricultural Studies,
Quantum University,

Roorkee

College of Raghuveer Singh
Agriculture, Mandore,

JAU, Jodhpur

College of Raghuveer Singh
Agriculture,Mandore,

JAU, Jodhpur

College of Hort., Poonam Kashyap
SVPUAT, Meerut

KVK, Bhagpat P.C. Ghasal
Vikas Bhawan, A. K. Prusty
Meerut

ICAR-IIFSR L.R. Meena
ICAR-IIFSR Debashis Dutta

| CAR-Indian I nstitute of Farming Systems Research
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Soil Carbon Sequestration in 19 Sept 2019 Rajasthan Debashis Dutta

relation to Soil and Agriculture Research
Environmental Quality and Institute ( RARI) ,
Food Security in Summer Jaipur , Rgjasthan

School organized by Rajasthan
Agriculture Research Institute
(RARI) , Jaipur , Rgjasthan

Estimation of Green House 19 Sept 2019 RARI, Jaipur Debashis Dutta
Gas Emission from Agricultural

Field in Summer School

organized by Rajasthan

Agriculture Research Institute

(RARI) , Jaipur , Rgjasthan

Farm management and 20 Sept 2019 ICAR-IIFSR Suresh Malik
Bio-security measures in poultry

Climate Smart Farm 17-23 September, 2019  ICAR-IIFSR N. Subash
Management- Capacity 20 Sept 2019

Building and Skill Upgradation
Programme for Technical Staffs
on “Farm Management” at
ICAR-IIFSR, Modipuram
during

Horticulture based I ntegrated 21 Sept 2019 ICAR-IIFSR Dr. Poonam Kashyap
Farming Systems for ensuring
food and nutritional security

Scientific management of 23 Sept 2019 ICAR-IIFSR Poonam Kashyap
orchards

Scope of ICTs for 23 Sept 2019 ICAR-IIFSR Sunil Kumar
entrepreneurship in agriculture

Importance of gender friendly 23 Sept 2019 ICAR-IIFSR NishaVerma

tools and equipments for
improving efficiency and
comfort in training on Farm
Management (17-23 September
2019)

Different methods of 10-240ct 2019 ICAR-IIFSR A.L. Meena
composting under organic

farming” in CFA training on

organic farming Module-11.

Physiological aspects for 10-24 Oct 2019 ICAR-IIFSR L.K. Meena
crop production under organic

farmingin CFA training on

organic farming Module-11.

(AR Indian Insituteof Farming Sysems Ressrch -



Identification of green manures 11 Oct 2019 ICAR-IIFSR Chethan Kumar G
and its utilization in organic

production system during

Module-11 of Certified Farm

Advisor (CFA) on Organic

Farming training

(10 -24 October, 2019)

Solid and liquid organic 15 Oct 2019 ICAR-IIFSR P.C. Ghasal
manure preparations and usage

(preparation of Begjamrit,

Jeevamrit, Ghanjeevanrit,

cow urine/dung based

formulations) during Training

programme on Certified Farm

Advisor on organic Farming

Biofertilizersand itsrolein 15 Oct 2019 ICAR-IIFSR Jairam Choudhary
organic farming
Minimum Data set for Crop 16-18 Oct 2019 ICRISAT, Hyderabad N. Subash

Modeling- CGIAR Platform for
Big Datain Agriculture
Convention 2019

Identification of different 19 Oct 2019 ICAR-IIFSR P.C. Ghasal
weeds and management during

Training programme on

Certified Farm Advisor on

organic Farming

Quality aspects of organic crops 20 Oct 2019 ICAR-IIFSR Nisha Vermaproduce
in training on Certified Farm

Advisor (CFA) on Organic

Farming Module |

(10-24 October, 2019)

Different methods of 5-19 Dec 2019 ICAR-IIFSR A.L. Meena
composting under organic

farming” in CFA training on

organic farming Module-11.

Agronomic tools and 6 Dec 2019 ICAR-IIFSR P.C. Ghasal
techniques for nutrient

management under organic

production system during

Training programme on

Certified Farm Advisor on

organic Farming

Biofertilizers and itsrole in 6 Dec 2019 ICAR-IIFSR Jairam Choudhary
organic farming

. CARIndien Insituteof Farming Sysems Ressarch
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I dentification of green manures 6 Dec 2019 ICAR-IIFSR Chethan Kumar G
and its utilization in organic

production system during

Module-11 of Certified Farm

Advisor (CFA) on Organic

Farming training

(5- 19 December, 2019)

Herbal pesticides (Leaf 7 Dec 2019 ICAR-IIFSR P.C. Ghasal
extracts, NSKE, Brahmastra,

neemasthra, dasparni extract

etc) during Training programme

on Certified Farm Advisor on

organic Farming

Solid and liquid organic manure 9 Dec 2019 ICAR-IIFSR P.C. Ghasal
preparations and usage

(preparation of Begjamrit,

Jeevamrit, Ghanjeevamrit,

cow urine/dung based

formulations) during Training

programme on Certified Farm

Advisor on organic Farming

Techniques for profitable 9 Dec 2019 Fruit Research Dushyant Mishra
Station (PAU)
Bahadurgarh, Patiala
Technology of low chilling 13-17 Dec 2019 ICAR-IIFSR Dushyant Mishra
apple production Trainees from
West Bengal
Agrobiodiversity setting in 13 Dec 2019 ICAR-IIFSR Amit Kumar

organic farming in Certified
Farm Advisor (CFA) on organic
farming: Module-1

Quality aspects of organic crops 13 Dec 2019 ICAR-IIFSR Nisha Verma
produce in training on Certified

Farm Advisor (CFA) on Organic

Farming Module 11

(5-19 December, 2019)

Identification of different weeds 14 Dec 2019 ICAR-IIFSR P.C. Ghasal
and management during

Training programme on

Certified Farm Advisor on

organic Farming

(AR Indian Insituteof Farming Sysems Ressrch



Horticulture based farming 15 Dec 2019 ICAR-IIFSR A. K. Prusty

system (Theory and Poonam Kashyap
practical), Field visit to

Siwaya Farm

Livelihood sustainability 15 Dec 2019 ICAR-IIFSR Poonam Kashyap

and income diversification
among rural households
through horticulture
based farming systems

Sustainable soil health 19 Dec 2019 ICAR-IIFSR Debashis Dutta
management for organic

farming in CFA training

on organic farming

Module-11.

Pesticides Residue Analysis 19 Dec 2019 ICAR-IIFSR Debashis Dutta
CFA training on organic
farming Module-l1.

Preparation of agricultural 31 Dec 2019 ICAR-IIFSR Debashis Dutta
inputs for organic farming P.C. Ghasal

to Trainees of Winter School

Organised by MIET, Meerut

Soil Probiotics for Sustainable 31 Dec 2019 ICAR-IIFSR Chethan Kumar G
Soil Health Management”

during one day exposure

visit cum training to group of

60 trainee students from

MIET, Meerut

Other Programmes/programmes or ganized for farmers

Title of Training/events Venue Duration No. of Name of
and date participants Organizer

Fruit production All parts of country Jan - Dec 2019 Dushyant Mishra
(through mail, mobile
or personal visit)

Exhibition of the ICAR CPRS, Modipuram  15-17 Feb 2019 5000 M. P. Singh
improved Integrated Peyush Puniya
farming sytems for P.C. Jat
livelihood and Poonam Kashyap
nutritional security of Khushyal Singh
farmersin Krishi dham NishaVerma
expo 2019

T . CARIndian Insituteof Farming Sysiems Ressarch



Kissan Mela Krishidham ICAR-CPRI, RS,
Expo 2019 M odipuram Campus

Demonstration of IFS
Technologies in Pusa
Krishi Vigyan Mela

IARI, New Delhi

Distribution of small Bhalwa, Paldi and
agricultural implements Ramnagar

and advisory for

reduction in drudgery

Introduction about SCSP  Village - Nannu, Dholdi

Block — JaniM eerut

Bhalwa, Paldi and
Ramnagar

Project

Distribution of small
tools and animal
minerals for enhancing
milk production

Distribution of small
tools and animal
minerals for enhancing
milk production

Bhalwa, Paldi and
Ramnagar

Introduction about

SCSP Project Khanpur, Block — Jani,
Meerut

Distribution of Black Bhalwa, Paldi and

Gram seed (PU31) to Ramnagar

ensure nutritional
security and economic

Mera Gaon Mera Gaurav Village - Surajpur,
Kithor, Meerut

Farmer Scientist ICAR-IIFSR

interaction

| CAR-Indian Institute of Farming Systems Research

Village - Basateekri, and

15-17 Feb 2019

5-7 Mar 2019

7 Jun 2019

11 Jun 2019

11 Jun 2019

14 Jun 2019

6Aug 2019

20 Aug 2019

26 Aug 2019

1 Sept 2019

1000

10000

160

150

165

20

63

25

300

MFII.
IC.

Poonam Kashyap
Sunil Kumar
P.C. Gashal
NishaVerma
Khushal Singh

M.P. Singh
Peyush Punia
Suresh Malik
P.C. Jat
Khushyal Singh
Poonam Kashyap
NishaVerma
Jai Ram
Chaudhary
L.R.Meena

D. Kumar
Khusyal Singh.

Dushyant Mishra

L.R.Meena
D. Kumar
Khusyal Singh

D. Kumar
Khusyal Singh.

Dushyant Mishra
A.L. Meena

D. Kumar
K. Singh.

Dushyant Mishra
Vinod Kumar

Poonam Kashyap
P.C. Jat



Awarness program on
Swacchata Hi Sewa

Organised the filed visit
of Dr Punjab Singh,
President . NAAS,

New Delhi

Celebration of Swachhta

hi Sewa at TSP sites,
Uttarakhand

Livestock and crop
management for higher
production in farming
systems. Livestock and
crop management for
higher production in
farming systems.

Awarness program on

Swacchata Hi Sewa
program

Swacchata Hi Sewa
program at | CAR-
IIFSR Farmer Scientist
Interaction

Swachhta hi Sewa
Programme Krushak-
Vaigyanik Sangosti

Technical assistance
regarding |FS Models,
Banda University of
Agriculture and
Technology (UP).

Agriculture tour for
progressive farmer of

Village - Surajpur,
Kithor, Meerut

ICAR-IIFSR

Thari, Veerpur Tara
and Mallapuri village,
Block Ramnagar,
Nainital, Uttarakhand

Vill. Rasulpur,
Charthawal Block (M.
Nager) Vill. Kashiara,
Charthawal Block
(M. Nager)

Village — Khanpur,

Block — Jani, Meerut

ICAR-IIFSR

Khanpur

ICAR-IIFSR

ICAR-IIFSR

ICAR-IIFSR

11 Sept 2019

16 Sept 2019

18-19 Sept 2019

28Sept and
1 Oct 2019

30 Sept 2019

02 Oct 2019

2 Oct 2019

2 Oct 2019

10 Oct 2019

19 Oct 2019

400

215

202

300

15

15

200

50

Dushyant Mishra
Vinod Kumar

N. Ravisankar
Prem Singh
Poonam Kashyap

Nisha Verma
Amit Kumar

Sunil Kumar
S. Malik
Amit Kumar

Dushyant Mishra
Vipin Kumar
Chaudhary
Kishan Kumar

Dushyant Mishra
Vipin Kumar
Chaudhary

A.L. Meena

Farmers visited
Institute(Veer Pal
+14)

R.P. Mishra
Debashis Dutta
A.L. Meena

L.K. Meena
Chetan Kumar, G.

L. R. Meena

L.R. Meena
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Gujarat state
(Banaskantha district)

Distribution of Mustard
(RH749) and Barseem
(Kent) for diversifying
farming system

Introduction of New
sugarcane variety CoS
08272 for varietal
diversification
Demonstration of IFS
Technologiesin All India
Farmer’s Fair and
Agr-Industrial exhibition
organised by SVPUAT,
M odipuram

Progress of mustard
seed in field Farmer
Scientist Interaction

Introduction of New
wheat variety HD 3086
for enhancing wheat
production and straw
for dairy farming

Subtropical Fruit culture
including low chilling

apple

Management of mango
and low chilling apple to
farmers team from
Gujarat

Kisan Diwas

Awareness generation
on recycling of waste
water and collection of
plastic under Swacchta
Pakhwada programme

Bhalwa, Paldi and
Ramnagar

Bhalwa and Paldi

SVPUAT,
M odipuram, Meerut

Khanpur Dholdi

Bhalwa, Ramnagar
and Paldi

ICAR-IIFSR

ICAR-IIFSR

ICAR-IIFSR

Pallav Puram
phase |1, Colony

premises, Modipuram

| CAR-Indian Institute of Farming Systems Research

31 Oct 2019

02 Nov 2019

8-10 Nov 2019

18 Nov 2019

29 Nov 2019

14 Dec 2019

18 Dec 2019

23 Dec 2019

28 Dec 2019

112

07

5000

25

120

50

50

50

15

MFII.
IC.

L.R.Meena
D. Kumar
Khusyal Singh

L.R. Meena
D. Kumar
Khusyal Singh

M. P. Singh
Peyush Puniya
P.C. Jat

Poonam Kashyap
Khushyal Singh
NishaVerma

Dushyant Mishra
Vipin Kumar
Chaudhary

A.L. Meena

L.R.meena
D. Kumar
Khusyal Singh

L.R.Meena

L.R.Meena

Prem Singh
Dushyant Mishra
Nisha Verma

Nisha Verma
Raghuveer Singh



EVENTSORGANIZED
Observance of Vigilance Awareness Week

The following activities were undertaken during the Vigilance Awareness week (28 October to 2 November
2019) by ICAR-11FSR, Modipuram.

28 October 2019 Pledge, Integrity Pledge and Citizens Integrity Pledge by staff and invited guests
(school principals and general public) Random preventive vigilance checks in
selected sections

31 October 2019 Elocution competition for students and staff Topic: I ntegrity-a way of life

02 November 2019  Painting Competition for School/college and staff children’s (Above 4™ standard)

Administering vigilance pledge to staff and public representatives by Director, ICAR-IIFSR

. CARInden Insituteof Farming Sysems Ressarch
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G LT QYIS (VIGILANGE - -
Integ)

Prize distribution to winners for elocution and painting competition
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Tv/Radio Talks
Topic
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Cultivation of Basmati rice

Exotic vegetables for higher
profits and retuns
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Broadcasted/telecasted in

All India Radio, Nazibabad

All India Radio, Nazibabad

All India Radio, Nazibabad

All India Radio, Nazibabad

All India Radio, Nazibabad

All India Radio, Nazibabad

All India Radio, Nazibabad

All India Radio, Nazibabad

All India Radio, Nazibabad
All India Radio, Nazibabad

All India Radio, Nazibabad

FM Radio Najafgarh

All India Radio, Nazibabad

All India Radio, Nazibabad

All India Radio, Nazibabad

DD Kisan

All India Radio, Nazibabad

Date

27 Feb. 2019

01 March 2019

04 March 2019

05 March 2019

05 March 2019

06 March 2019

06 March 2019

08 March 2019

10 March 2019
11 March 2019

12 March 2019

13 March 2019

13 March 2019

13 March 2019

16 March 2019

09 May 2019

25 Sept. 2019

MFII.
IC.

Name of speaker

Chandra Bhanu

Chandra Bhanu

R.PMishra

Chandra Bhanu

Debashis Dutta

Debashis Dutta

Chandra Bhanu

Chandra Bhanu

Chandra Bhanu
ChandraBhanu

R.PMishra

Dr M Shamim

Chandra Bhanu

Debashis Dutta

Dr. PC. Ghasal

Poonam Kashyap

Jairam Choudhary
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AR BT AT FIY U e 3T, Sy H3rery,
YRA WRBR gRT fHAT 17| 39 AAAR H 4916 bl
Gl Tg—8Fg qHNd! 3R 3 FEANT IUHH"
(facd) & TR <2 MR, dieras, 991, siiciar,
ATEvs, e 3R FuTd Mfe <wif & ufaf=fer =1
9T forr | 59 AFAR & SRM Siadry aRddd &
AT g9rdl & 9o 3 STy, SERIEEd By
gonferdl R =@l Vg e QU & drd AT ASAN
R fFaR—{qqel fhar 13 | 31TeT fa=id 13.12.2019 BI
fomes gfaffred s o AgRA R wRd™
DY YUITCl AU AL BT ST AT Td HRef
H Rerd SRy FHRATRTA HiY gorell Afed gd
S S gorTel AiSel BT Faard 6T | 9 a9
gfaffersa 7 BN gomell |wermrd & Ryarr Rera
MY Yerd IR agSesiiy gell o1 dreRiger A1 fhar ok
JIUSIS U JATETRT B YorTell A€ BT el
A1 T | vers 390 & IWRid [aRIcs ufaeHsd
S NPl UG AHIRAT 7 WRF & AR H
AT deimfes gRerl § 9T forar gd Sfefary

T

d

gRads & gEWEl ¥ 9 Tg B § ddbAldl gd
ifcTe GerRl R fqeR—fawet fdar v ol [T
go W A Wik e |

IR o AMAR H 9N o dTel 1 UiHTRIEl @1
T o vd fami &1 @re, 9iver ud fforfaenT
GRET & AT STeraryg ke & g™Tal bl HH
PR qTel T HiY Jorel] Afed & IR H fIaR 4
AT | . T, RAALBR =T YD UG G2 DI ST bATAT
BT &9 H Y& g fAeraeid HiY yomell dfed R
B @ Y FEl @ fagd IHerRt @ | gate #
fr=es ufdffeHsa 7 e & Wy <fe Rerd
gl g & ol fhar = fade I o &
Yers ol YA fhdT Ud S gl YHIOrT Sifdep el
@ Sfiid faf= ydR # SN Td Rl @Ial @
IeUTE Ud GART, AAISNg v &g arafae /Sifdd
@Rl & IUed Td TN T & Sifdd Iared,
=T H FEHAATDRYT §RT AN 3 HHAI T JUTairgard
B B IeTa Bl Tbeilh| Pl difded qegRerfal
BT SIRIST for | ufiffeEse =1 gemaet 1 & o
farl & @rer W) ardiery fhar wd Sifds Wl &
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AT A < H B IAMD BN & aRIER B IT]

Td I BEel ® Ided W BY Fad fhAT e
A ¥ Afde fHaml BT dsi-e dRie A Sifdd
Wl PR DI FA® <N | BRHHA H bl 3
A HIH, A3 & YA [aed Sl HAS]
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BHR, P YoMl WA I S a4, i sl
s, <. Sareiiy g, €f. =T, Sf. gud. #om, S
TS, Ao Afed T A=t 7 T fora | asnfe
gReral &7 HaTer Sf. YAH $Heay F fhar|




“TeFdl o Adl” HRIHH

ERT faH1® 16.09.2019 ®I BRAATYR faum=ra™T & &
AR A R TSl &1 HdT BRIHH BT ARG
fear o, A &3 & fea vd ferew @
BIA-BIHRI & WAl & U S Red [haT 137 |
HRIHH H & & bl Ud BTl Afed qel 150 A
S 9T fordT | BRIH Bl edEdl SLUA.gUY (eI
IID) B T S IOV FAR (TR, AR T,
BRATYR) Gr= SfcIer ¥e | 11 egreie, Wus e affe
BRI, BRAR, faRre afafYy 2| = vd faftee
srfaforat =1 oo Hae # Wit feamt 9 s |
ITHAl B Ui ST TRedh B & Fellg &l def WIiRed

P START BT HH BB MU TR0 Bl fAfi=~ TdR
@ YUY § FAN B AU Pl | BRIHA D QR
e & SBT3 8q Weadl 8 |dl SRS &
SR TH Hofl YAAFAr BT Mo Y foar
R T BIE-BTARI 7 de—dedh? W1 forT | SWRIa
%Wﬁ?ﬁﬁﬂ%ﬁ?\f@za@wmgaﬁﬁm
S dTel “¥aesdT &1 qdT” & dgd 917 AT [T
oY ART wmmmgﬁwaﬁ
AR’ 8| BIUHH BT FoTed <. UHIY dg TN
(@) vd Feanh S SRR AR (Qsfie) g
fopar T | i1 FEHe Ua 41 HARAR 3MfE BT AEdRT
ET |
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# faTid 13.09.2019 BT 13 | 27 RIdeR, 2019 TP Tl

()

&

ISP IATAT UG AT &b HoToT UG JMHGAT IG5

g WRHR gRT dclly off 8 =1 Jrormii &

el fE<T Urgars @1 YARH fhar 11 Ud 5l AR

BRI <1 | BRIHT Jede] Ug AR & a9 Sf

fPaMl B T A A & IUR W UH PYD
detee gRardl BT e I far T foRgH dver=
& I HIHAT ART & & I 40 TITfereTet fohsamat
9T foraT | 27 XM AR exrad, Jedel fodr A,
TREHl IR U<Tl, HRIHA & =T A 7d #1 31org
TRICAT, SUTEed, T A, ufdad SR ueyr, faltrs
arferfar T | HTAHH B
NI I & v <f 3frorre R{ig TaR F @ |
T AR T o FWEEE H Q¥ Ul R &
I 2 el 99T & TaR— UAR ®I S]] gardT |
S fhamt @ e QN B Ud W &1 @l
T B WRGR GRI IS Ol Y81 faf= rofmaif
DI TAHEGRT &1 Ud fHAEi | 37 Aol &7 31w
3 31fers ™ ST B 31T @ | fafdrs srfafer s
RIS St A 2= 9197 &l <91 & faer & forg ifa

rere Rig Yar ° w1 sifcfordl, fhami 9 driferd
Bl BT R fBaT Td HYY Yorrell HRem gRT
fe=) W11 BT gQrar o, fHAHl B R QR B
&g b B gunferdl Ud WilRed Jfufire gad
YRT T B < W ¥ AT 94 Dl b AIH A
R ST ATSTIIRI Ud BRIGAT B SIFBRT & | HYB
Jene Rl & IR =T a3 & e
frrl Td T yg@ A1 e g, a9 vl A
S Ris gd 0 e Rig = sue—aom faem
Y | g1 A 1 gReral & SR Sor T SRl
qqal B WRGR P Ygar &1 rearad A1 f&am|
aferel # Sl y9 RiE, 1. TelaR. Hion, Sl g8
A1, ST o= U 1 ue. Hiom anfe 7 9 for |
oL U B g J ggare o9 fear s R 4.
feyamdy, 27 |eT ¥ Sffe B1 e AT BT |
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U faadia AR &1 smareE

H g AR ARMISORM, ARe—UAIAR. &
AT ¥ ATl f3ATH 16 TIwR, 2019 I AW &
FIRTR ¥ AgRIYefl gos it faa wififr fawr w
v feadiy faar Ml a ygei &1 smioH
T 71T | BRIHH BT JFedeTd YHRI (e €. TA.
9. Rig 7 @ T <. L. o 9= faf ) | w4
R fARTST S1fcr fARIe JRTge! & T usard fafi=
TSl TR IR T Td Srgwdl FRifdberept = 370+
el & =9 aul @7 | e sfear e @ Amidar
RS T AL I T A & @R B AR SIRRaebdl
BT 3MATE 15T | TeT Afdd & WRR WA F B
FR W g9t BT B, s srseye 1Y BT &R
A VAT BT, T < DT AR ol | g,
foTg@T aca H Hed! JALIHAT © | IMYha B
Jraerell ¥ SRITEIA & BRI &9 THid I R 8
Y | YROTHRER"YT &A1 UTT, AT @l SfEe | 9 fawy
R Sl TEELL SHM 31U Ig9a H 91T b fIetyan
A IO I A GSHRT UM 2g oided (3req)
I BT | 3T A BT GG, IR, GorATeTdh
PRI d difsifea | u+ &1 geia e |

9§19 USRI BT Jfaciie a2l o fhar, RoraH
Ui FRIfdhedr & TS SUFR Jei e uee],
TH—3US] ¥, Bl Bl dUS, Y3 Td STl Bl A
Bl el | TR & AR 93 H Sf. T 7 B W)
Sifde |fesdl I @ fafd &1 =l o g 49
FHASAT | I ATSl & AT Bl Heedqol ATqeIH
2| IgS! 7 s TGN TG YAl & ARIH 4
FHTEE U | UTdhfaes fafded | Ao uRad+ gd

IUINT b Hed TR . FHT IMT A 79+ o fafbeia

SIF®N < | 37 Uraead Bl fasmd o7 1R & STaR
P YA BRI YT 3R I DT 3 W@k
A e | Sifdes Tl § dIyer geee Ayl gge)
2| o ol @re g9 @1 AR fafy @1 faar & S5
T A U R | RS @ WREE ¥ deiHe
SR T JANTGeD! = ARATT H FHSAT | YITERYT Dbl
el & WHide ffdear # arred ) <. w=
RO 9 T a1 Ud O & GUERUTHI ¥ 3FEI
PRI TAT TR AT H g a1g d ST DI SUTI
& [T TRITERT &1 IGeadl & YB3l UR AGD] IR
fepar |

Sf. vaSl 4 R foiRad yrepfae Fafeaar
d ART Y &1 faRre sifaferi gRT fammm fava
AT AT B Sl A RRIE T Yde Pl 98d
Fecagel qam, R §@1 ugeell ®f fadR & gwiia
AT 81 INO#%S NCR &1 3R ¥ Sf. Hlel TAl
3feTeT WRIGd & AT AR ®1 wdRar yHoT—u=
fIaRa P17 | 3T BT H TAIgg WPlad FAlbedd
£ BRI S Ud Sf. gaur ared e o1 39
UIpfie fIfhadr vd am & &3 H I Bl &
fou e afafy dwes sdiga. o 7 Fia o
TR FEAIG fhar | € uH e, € IR, S8
WEANT fhAT | BTRIHH P FaTel Sf. LT, Ao o
fBar | ofd H Sf. Tw=¥T], BRIHH FASTH gRT Tl
P FEY gdTe ST qAT I B 916 BRIHH BT
FHY §aTT |
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AR B Ol ST | AIGIYRA RS
H 3ol fe1id 21.06.2019 BT Urad “3faRisga AT
HHATRAT T S9h IRAR & FaAT AT SMI—ITT &
JMARIRI BTANAT B AT, fham™ @ BT A de—dadHR
9T foram | ST & AT W H 07 9§ 21 S A dold
qret AT e Rifar” o1 ff I fear T
PTIHH DT IR BRI §U WA P BRIBRI v
3. wevs urel g 7 o srfaferat g it &
AT T | S8 31U FaRA § AT Bl TaReT Siid=
DI FHoll IART TAT | F YA BRI Bl G
ol a9 & AaRIHS A & AT BH B Dl
TATE €T | 39 SR I & Qe A-IGT gRT il
AR THAT U AN HTED HHAIT 7S] 2T Dl AT
T fopar |

fa=Tid 07 ¥ 21 [, 2019 TP ARSI TR
e (INO), ¥R & WEART | Fel+ darel IRT ARl
fRIfeR 1 AT ANT[R . T4, . €A & HFiee
# far ar, s WRIE & HHARAT J U-dd o
JIT 530 W 6:30 Il & 41 dg—dGHY 9N fora |
i AT Rk & dRE S dmE S 9 "8y
qadoifer @ SIS AN <2 3feIid IH, f43H, omae,
YOI, Y8R, OROT, 91 Ud e & aR §
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IR & 9T d e B B R AN UEare
% SR AR 9BR & AT Ud UORIE B
JRIT HRARIT | S8 YATARYT UG 3MER; AT Sia
% TR AUE (EF, 1, B IR AE); @R ST
B TP B HEl, Wplded Afbad vd T anfe
fafer=1 fagail WR 1o @R oY Q| AnT |rer
RIfIR & SRM RIS TR |, A3 4 M
=1 I sl 2 fase TaR, €f. <fie™ T,
HAIST 2Ml Ud Sf. GREI ATEd 3ffe - WY Sia 8g
=1 gpR & wRIR®, AHRi® wd anfoae amT
SI— ST, M, e AIRTe AR, o,
&, 2T AR 3ffe a1 Al gareii &1 fafdad wu
A ] GIHTRTRIT BT UiRIE0T TR WA 41 AT |
AT ANT ATerh HART 23T e 1 AW~ JhR &
ETRI Garsll ol yeeie fobar | A= I gwafi |
fBfSRRRY & &9, Ue Heaell MM & MR, o7
IR el 9 SUER, WRY IRR TG SlaTadl d
qECTd Qd AT TR Ao AMfE & IR H ARA
A1 & | ¥ BRIHH BT FATATT BRIHH THID I,
i (g A far| € gd AR A g=aTe Siue
fear | <f. @ferd wwr Aiom, €. G AR Sfl, S
AT FAR AfQ BT ASINT BT |




el SAd @ AR WX I Weodl dls” Ud
“TIBAl & Adl” HRIHHl BT ATl

H feATd 02 3racaR 2019 &I Igfiar #ereHm
T BT 1504T ST B FTR TR AT Iqe0dT 4l
3R T@oedl & Al RIHH & THIT FARIE &I

& TR W Al ENGRS TMIT U &1 & | B Jored
TR <2 WR H Rerd 31U 94 HEANWN Beal & AEH

I o dT SRRl BRIhH & SR <9 & 14

5T B 50 3 IAfSH A1 b 7000 H S BT,

AT b T | $f. Hoilg AR TferdT, A1
DI ISIHA, YOI, SN U FoRuTer T,
YRA WRBR, BRIDA & G A I8 | G 3fciey
T 08:00 Tl HAH URER # AT B arent
ISET IGTFAT GIS BT B4 A0S fSE@THR BRIHH BT
AR BT | IBI AU Hae H <2 DI W T
AH—FRT T 5g AN A §¢ Hhed & AT U IR
TRINT ¥ 37 aTell WIRee & SUANT &8 PR DI qells
<1 | A g Sy 7 JuHl Wi Uit & fedrs
Ud Hhel Sia- Bq Sfel )& & a¥id 3O DI
Aerrg A1 <1 | fafdree sifafer < afrurer Rig, sreger
el FEdR 96 WS /INTId F 99 W @ewdl &
Ui SITReh BIF doI WIRed UGyl A g faerm
Bq Adbed o B 7T & |

ST ORTT TR, STelT T 3reded, Sel |THTI
HARIE & 9 S 2| A ua= ARy S |
AT 7eIeAr Tl S & STHfead b ool
STl fdad @ w9 § A9 BT U 3[BT had
AT R A A U Wi Qe B w@wer S
Tg IRAIY Bl WS U4 AH—JART I DI fdTd
PY| G B e ©f. 3o Rig IR F
AR T WHTA b oI iy orell | gRT

BTE1 Ud Jaril ®T Weadl & Uit ST &) g © |
sad qd Wi SRR Td e & ReRar gd
HHATRIT 7 AT HTAT Y S B DIl & FHeT
Qe ST R, S B W S TEE o
dwcdl I a1 fhar den st uforfral &1 waeoar
&) qu A1 el |

HTIHH THGTD Sf. MR, WY 81, Taewdr HRi%H
Tl | 9 BT WrTa fhar den eedr @ ufd
TRIF ® % Adhcd dI IE BREAT| HRIHH |
I gRT SGfId S SUATT & < SRa
Tiql & 242 fHAMT Afed get 392 AN = AT foran |
39 SR fham & S=aeiial ol & )l 9
|feeTdl & dIl, U] WRed e, w@eadl fbe vd $iy
Sy gred ArdY ft 9 Y | BrdwE B o H
Uh PYG—d=l~Id UREEl BT ARG fbar T,
Rt reverdr ArfTe driddal gd fear =t si
e RIRIET S vd Fdarerd ©f. Uel. 1R, /o 7 fahar |
<1, gw=id s, S gy Ao, 1 91 AL Se, S
g HAR, Sf. Sl T, S T/IT UG S YDl
T GRTe 1 fHAMT ¥ ID! B ToTTel & FHAFRID
o & gwfad IRl W 99l @ e Sfud

wread] 8 Wdl Ud wiiNed Jufie 9 gfdd faerm
2q [ ST 2 SITeddr AfrEl wd Tfafafer |
|1 BT AT BRIAT| 81 Ig | IR b AT
IRE® Par | fdeg & AR H BINdHRS TG0
81 V8T & 3R $9d PRI 98l & Sla—uTRReIId!
TR GRT YT IS V& © | WIRTH Her | SART fATa
ST Ug[d B & SRS A T 1 Sia—sigatl

THETE IR | 399 AR UR & & gArfereiiel foar
£ s g, s oRfd=s aford, 2 310 HAR
anfe AISE W2 | BRIHH BT HaTeld Sf. T4 HTIT A
fopan | €. =Ty o1 g=gare Siue f| Sf Uoval.
PR Sil, S AT HAR, S SIRM =R, =1 AR,
1. foary afe 1 wEdT XeT |
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STel, Sta—fafaerdr ga gaiavor WReror 8 dY gaRaor

YRATI Py YOIl AT HIGIYRH, RS ¥ fain
6 SIelTs, 2019 I I HEITd HAT 1T | BRIHA H

gfd & forg @ @1 Uy derg bl T AT
TROT JRAged # Ref a9 Wi % | Ster wReo,

AR & T BHATRET & ARG, D=1 ] e
T ATA, H¥YH, dAI3 D514, MUyl
AL A RS Yd ARGR Jooio¥lg Ucad Py
faeafaarea, #s, ME—urd & FHAITI D
Al /IR SeN wedl 9 fAfsaraiial |fea
T 250 AR 1T fordm | 1. 7 YATe et
WRER Ul HiY fqefdencry, e dRimpd & =
I %2 | 1. vA.d). ufed, 1wt FAR, S <ud
fagm QR =7 2018 ® WO ugsp faordr, s
Arge fagm @ fadaren), sl Rir wwarft va shch
7Y 9 dRiET & falrs ffr =1 HfY gomeh
AR & Aees ST irene (g Tar = w4 sifafl
B WRTT BT | ST YaR - U+ Fare H gar o
3TST Ul & e DI T TS o Bl T 3 3ferd
2 I TATARYT Al ¥ JERIYOT JJaey Rl AR |
ST, Safafdedar gd 9aiaRor |Revr g Hiu—arid!
AEIRT P Yomell Bl FeTar o B A $d
AT © | I78I4 3MTST & a1 1 1ol val Heer
BT gRT 2000 IGIYAN &Il & RNU0T HRAT b
R H |l DI ST BRI |

Siafafqerdr Ja waiarer ©R TR Hdhe I 8 1T
g1 W B AT H Tl U9 TAfeRvT eI 7
FERIIYT & (AR I SIS DR DI SATIDBT SIS |
IR JIMEROT HREVT B PIY YUl AR §RI
AR BRIGH B & oy 6 11 I8 vl ol
HRTET 1 T 3 fqwafdernera giRT 5000 UTer &I
BT g e |

B MUY ATAL HLIH WS & (a2 gd
fafers aifafer st gl urfee =1 arus Haree § Mae
Td SafAfIerdr & EReT0T ¥ qgaaTl Ul & "ed &
IR ¥ AR TFAT I ASIBTEI FERTIT I TR
SIS | S8l GYUTE 8 Wi Ud WoRI oI gail
S HEd & aR H W A DI AT FRAAT| Dl
3ATe], I WIF & AYad e v faRkrs
A ST AAIST FAR 1 T B BT B, T
Td YATERU HREUT B JETRIUVT Pl SIw7] I |
I8 WAl & fHIRI TR PBRIET B qr8 TP A
H Al T D HH BT R R BT IRAT 917 | IR
ARBR] AT BY AT Bl Gy sfiwedt R i
q A grelt difedl & oy wes §dl, Wes a1y vd

T AR YIHTR ST 17 JAT1S 1 370 Gl
H AR {6 A9 1 AU AT faeIHarst B

e IR0 & foly JeIRIIeT &I SRedl qardT |
ST Ay 9T 1 AR AT H AR, oTel Ylgahror
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H SUIIT, Td Rep ATBR & WY § AR g&7 & Hecd
P IR ¥ 9T qAT STl Ud AfaRor R 2
BIC—BIC YA BI 3MMaeIhdT Sidls | S|4 fafa=
AfZST Tl BT 37 A&l & IR STt Td qAaRoT
HRETOT IR BRI BRA DI Fellg &l TAT 37U [I3H &
HATEH ¥ 50000 UTEl & JETRIYYT B T o fa |

FHTIHH SN YT T, SN Fiar e,
s gfear der), i o R enfe 7 fafdrs
Ffaf & w7 F rq—ae faaR & | ygard # a
ARl Td BRI Bl 4 Y YoTell | &

Ry ®r WR A, Aeoi, Jhioled Td Ar o
EUART geif w19 AR fHAr| e & A
Tl BfHAT T SRR §RT ST 1200 USRI
T | 0 T I8 A Hhed forar fb sl av auiseg A
800 3fIR U SRITHR 2000 &T T & &g Pl GRT
T STRATT | SRisH &1 Hared 1. Ud R4, v

Jeiifies 9 fbar| 1. g1 dfere 9 ggare S

faam|

e N

Plate Tree plantation drive at Siwaya Farm

i
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SN gorrell g 4 # Fivrer Rig, w90 s 40
q S0 Hoild qifer ™, AR <1 IsgH3Al & SR T driged

R P Yol TR AR WRa H faid
01.09.2019 BT V& HYH —d=lT~Td FITST BT SRS
fopar e srezerar A MRS Rig,
D=1 HA AR YT, YOI Ud SR, URT ARBR

J B | S0 Folld difera™, " deid ISIHA,

JOTTell H ST URIUT qeh=iIeh] & FHTI H Fers bl
3T ST PR DI Al & | 390 AR W . T,
2 faeel 7 fafefied vd wfhd B yomel #rea &

TR YT, UYUTAT Ud ST, IRA ARBR BHRIhH
& fARS 1Y 2 | FTS] H IR TSl U IaRIEve
& faf=1 fS7eit & 250 famMT A @a 360 RN A
9T form | wre w4 S 7 orue dde | fhar
B A SN[ B G UP Ybs H HIY YUITell AT d
R A T IRl H ATT—3TT I/ ot 3R IR
We & g &, O b, Bel T AfTal e
P YOIl AISH; T & 1T FEHLell Wl; AT &
AT W&l 7D D] FEHHAl Wl T Bl B HRI—AT]
TYUTE 9 Tl URARBROT Bl AT |

AT HAT S A Bl & A1l YeAds i B
3R IS ISl 981 8g Udb Ubs PN Yomell

TRITT BT RIS B |

P Gorrell HRE & fFeee S0 srae R
AR = A A St o sty @ fhari
W AT | B 31U URIABROT H Y Fored]
I gRT [JwRyd vd Al @ g qg™ ard
A= UPR & P YoTTell TSl T I el &
IR ¥ fadIR O Famrr | piY fAzdfdere & gerafd
ST 3R, &. el St 9 BAdaeT & A
Ue[UTe, HITe, JAdTerd d HeeA e gad
AT PN Yormell B fHAEl & g der Bl
NI T | o=l TG IR HR, AS b
e o g, 91 aifee S 5 AR g1 faeid

Arse foR &1 ART (HIRAT & BTefsie tRIR) +ugdTer
(T, 99, 969, P gRIR), DY We ITed

BITarel A DI T, HYRAT U @ MR g
TF ¥ IR T oAt Sdrel | fGaEi @ o

SIS YA DI Fellg &l [T T ay H 2—3 g
U B YE A B Ah) T| 3T ASH W
A dTel TASRT U3 Pl AT HReo1 Ao | Ay
HA1 HEIGY 7 §9 AR & 81 °RT g YYUIT SR
PIY YOIl ATSA DI BV YUTell HeI= d T U
PYD D Uerd R AR PR BT e faan
3R g9 foly ANTd a=RIRT w3l WRIey &F & fdhsil
T fhaT Bl 37+ faRT & 91egd & SUTES BRaRAT |
AR HAT S A fBAE S B ghd B D
HATE &1 3R < & ged AT ol WR WR im0
TS | WIS & SR RV, 336 T JOIFhRT R
% AR Yfelie Al F arErE g T @ 9
AEHAA WAl del DY YUITell ATSed & Aredq |
U U TS Verd ¥ U kg w0y AT & Y&
FATH BH & aRID] Bl AdD 12T AT b |

fatrs afafr s1. woilg gaR arfer= St A
A HA SN U 9l srfaferat vd feami @r
NI BT QAT &3 & A | T meRa By
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9eT BT TRIBT 4T | ST Ulicd o A AT Sl
BT IMER A G T S Bl AT de Pl 3R HH T
H A IR AE A HHM B THABRI W AT |
ST, HAG AR F UEEHRYT B [dHRId I
fPeT & 3Me] SR 3MH o™ HAF D AHDNI
<

g5 § AR HAT S g 31 Aol 4 By
JITClT R §RT AR Iaer qger e Hiy
Yullell ATSol; Aol Ud Iere AMRT Y gorrell
A€ U9 Sifdd Wl Ud IR AN UTdhfad &l
I YA BT 3facli fhar | $9 FaAR TR HH-1
A1 Sl gd fARrs srfafordt =1 wvere & Ryarar Rerd
Uers TR 9g3qad Ui o urRmer o fhar | 59
FYH IS T H SR U & IRIVR, #7G,
HOIFHRTR U4 ICRIEUS & BRGR foTel & T
250 Ml = ArT foran| s o el | Apsl




JuTTell IR fAfd=T 2l aRATSTTRAT &1 el fhar ST
RET B | ST & SR fHaEi 7 rue—arue By
YOIl &7 TR THR1S & aR # T4l T Ud

% SR F3S! T & Saiolell ARl ¥ ARIAT W8
ERT HAYUIE WA & FEdN 4 a1 T A
Hefed STl Bl yeeiel W SR WY | AT &

Heafra v awq faeivs / Jeniel gRT 961 FHE
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STAFF LIST

Ason 31.12.2019

RMP  Dr. A.S. Panwar
Principal Scientist

1 Dr. M.P. Singh

2. Dr. Prem Singh

3. Dr. Peyush Punia

4, Dr.L. R. Meena

5 Dr. N. Ravisankar

6. Dr. Suresh Malik

7. Dr. Amith Nath

8. Dr. Laith Kumar

9. Dr D K Singh

10. Dr Lalit Kumar

1. Dr. R.PMishra

12. Dr. N.Subash

13. Dr.V.P.Chaudhary
14. Dr. Dushyant Mishra
15. Dr. Debasish Dutta
16. Dr. Devendra Kumar
17. Dr Pushpendra Pratap Singh
Sr. Scientist

1 Dr. PC Jat

2. Dr. Chander Bhanu
3. Dr. Poonam Kashyap
4 Dr. A. K. Prusty

5 Dr. M. Shamim
Scientist

1 Shri Vipin Kumar Chaudhary
2. Dr. Sunil Kumar

3. Dr. Nisha Verma
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Sr. Scientist

Scientist
Scientist

Scientist
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Agril. Extension

Agronomy
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Poultry Science

Food Technology

Agril. Chemicals

Ag. Engineering

Agril. Chemicals
Agronomy
Agri-Meteorology
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Fruit Science

Agril. Chemicals
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Computer Application
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4 Dr. Raghuveer Singh Scientist Agronomy

5 Dr. Amrit Lal Meena Scientist Soil Science

6. Dr. L.K. Meena Scientist Plant Physiology
7 Dr. PC. Ghasal Scientist Agronomy

8 Dr. Amit Kumar Scientist Agronomy

9 Dr. Jairam Choudhary Scientist Soil Microbiology
10. Dr. Chetan Kumar. G Scientist Soil Science

11. Shri Kamlesh Kumar Scientist Agronomy

Administrative

1. Shri Ravinder Singh Senior Admn. Officer

2. Shri T.C. Sharma F&AO

3% Shri Surya Kant PS

4, Shri Attar Singh PA.

5. Shri Rai Bahadur PA.

6. Smt. Jailata Sharma PA.

7. Smt. Alka Jain Assistant

8. Shri Sanjay Kumar Gupta Assistant

9. Shri S. K. Bansal PA.

10. Shri Rajesh Kumar PA.

11. Shri Brij Beer singh PA.

12. Smt. Sheela Devi Assistant

13. Shri Ravi Kant U.D.C. Promoted to Asst on
9.2.2018

14. Shir Prem Singh u.D.C.

15. Sh. Rajender Kumar L.D.C. Promoted to UDC on
9.2.2018

16. Sh. Permanand L.D.C.

17. Sh. Prasant Panwar L.D.C.
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1. Shri Anand Singh

Shri Prem Kumar

Shri Rakesh Kumar

Shri Kripa Shankar Pandey
Shri Ayodhya Prasad Dubey
Shri Prem Singh

Shri Mahavir Singh

Shri Siddh Kumar

Shri Harshnath Singh

Shri Sada Ram

11. Shri Gajendra Kumar
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Technical Staff

SSS
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SSS
SSS

SSS
SSS
SSS
SSS
SSS
SSS

1. Dr Yogendra Singh

2. Shri D. Tripathi

3% Dr Vipin Kumar

4. Dr. Brij Mohan

5 Dr Om Kumar Tomar
6. Shri. Naval Singh

7. Shri. PP. Mishra

8. Dr. S.P. Singh

0. Shri R. B. Tewari

10. Shri S. K. Duhoon

11. Dr Vinod Kumar

12. Shri. D.P. Singh

13. Shri. D.K. Pandey

14. Shri. Kishan Kumar
15. Shri A. P. Dwivedi

16. Shri Uma Shankar Pandey
17. Shri Ashok Kumar

18. Smt. Anju Verma

19. Shri Raj Kumar Meena
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