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PREFACE

Project Directorate for Farming Systems Research was established as Project
Directoratefor Cropping Systems Research by Indian Council of Agricultura
Research, New Delhi in April 1989 at Modipuram, Meerut (Uttar Pradesh).
‘| Earlier, theproject wasoperating asAll IndiaCoordinated Agronomic Research
Project (AICARP) since 1968-69 to coordinate agronomic research at nationa
level. During mid-eightiesit wasrealized that component approach of crop
%! researchisnot sufficient to boost and sustain highyield levels, attained during
green revolution period. Consequently, AICARPwas upgraded tothelevel of
Project Directoratewith avisionto strengthen all aspectsof system based crop research at national level.
Further, during the year 2009-10 the PDCSR was re-named as “ Project Directorate for Farming
SystemsResear ch (PDFSR)”. It took oneyear for transformation and research work infarming system
perspective could start during 2010-11. At present, in addition to campus based research at M odi puram,
Project Directoratefor Farming Systems Research isoperating through All IndiaCoordinated Research
Project on Integrated Farming Systemswith 37 on-station, 32 on-farm and 5 voluntary research centers
spread throughout the country infive mgjor ecosystems, i.e., arid, semi-arid, sub-humid, humid and coastal
representing 15 agro-climatic zonesto devel op | ocation specific system based technol ogies. The Network
Project on Organic Farming remained operational since 2004-05 withits 13 cooperating centers spread
over 12 states of the country. During theyear under report, major emphasiswasgiven for reorientation of
on-going programmeintofarming sysem mode. Themgor research programmesidentified were Cropping
Systemsand Resource Management, OrganicAgricultural Systems, Integrated Farming Systems, Resource
Characterization and Systems Diagnoss, and Technology Transfer and Refinement.

| takethisopportunity to expressmy sincerethanksto Dr. S. Ayyappan, Director General, ICAR and
Secretary (DARE), Govt. of India; Dr. A.K. Singh, Deputy Director General (Natural Resource
Management) and Dr. J. C. Dagar, Assistant Director General (Agronomy), Indian Council of Agricultural
Researchfor their keen interest in growth and devel opment of thisDirectorate.

Scientificinputsreceived from Research Advisory Committee and Institute M anagement Committee
provided animmense hel pintaking new initiativesand improvement of the ongoing research programmes.
Therefore, their contribution isthankfully acknowledged. Scientific, technical and administrative staff of
Project Directoratefor Farming Systems Research, Modi puram, who have contributed at different levels
inpreparing thisannual report, deserve appreciation for their hard and sincerework.

=

Modipuram (B. Gangwar)
26 May, 2012 Project Director
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1. HIRT90

B YUlTell Ud H91e Yde
SIg—HET YUTTell | &R H fwga
W 11 @ U H AFDT (TeT) + AT
(FeSTl) Td Hg H ¢ 3R @ H G H d=4l
Ud foga RN R RR B A4 dfdi
SIafds SRIE | IR UR HIT Bl 4 dfda
ST ST, 3TRT Bl UOTferdl @l 3el
SeolHiId w0 W 48R Ul TAT| ¥
JferHdd e WAqed IUA  (18.32
Tq/892ARX) B WIT 50.2 [H.TT.
IS /BdeIR / fed SATGHhdT Ud w W

363,/ 2dcIR /o oM™ U B3 |

T a8 & T80 SIR—RR H¥Iel UoTel!
¥ 31 g TG SUST 4.09 T / BIIR
Td 3§ oM WU 23700 / TICIR YT B3l
STafd ]T RiAmgAl & T8d Aah—AA] B
JuTell | AHad g, F9ded ISl 5.39
T/ BIIR Ud Y& oM B 37900 / 2R

HEHIG, UOTTell (1212 S/ 5aeaR), A=l
(6.98 T/ TaCIR) Td g (6.18 TH / TACIR)
ST FRRHIRAT H =ATH (1.73 T/ 5dCIR)
8, A SUS Wl 88 | SIS H HeR &
qIE T H 085 T/ TFCIR UK s |

ST (ATBd—4) BT ST IRERTTT TS,
T (463 ST/ TICIR) BI JorT # ALNA
H IAUTE, YR, YA (9.9 TTerd) BT
3 7 | AUE, TN (8.0 Hfem@),
ST R gars, siedl (6.9 ufrem),
FIRIRYT, TAST. (2.4 Ufrerd) Ud gAY,
qq. (0.4 gfcerd) # e Safd fosada
gars, SIUE. (3.4 URIe), WRERETT g,
AL.UE. (8.0 Ufcrerd) Ud 9.4, (11.2 wfemq)
¥ PHH IO P TS| G B AU B forg
A= FATE AReT0T ddbAIdl & HedidhH
H I HYYT Td RIRI MY Bl Gl A
ST 83T &1 HaT RIeAdT e T HYT H

U gam| O Riarsal R wdifte U8 siftiead Ade W Ud IRERRT ga1s H 15—30

FAJS U 3R YF M 3RE—S B3t
TUITell | ShHTT: 9.76 T/ BacAR 3R W
92000 / IR Td qoRI—I1g H HA: 6.42
T/ 2acIR 3R [/YY 59000 / TICIR T
T | WD H ARER + ol (6.38 T/ 5HCAR)
Uq 3REI-SST—e dT FUITell (5.88
T /BIRR) H IVHdH qAT A A
AT (1.05 T / TIFCIR) 9 FAGed U
U< g3 | &1 H Sif¥edd g, Ieded S

20752 Annual Report 2011-12

JHI. T& W&ol bl 77| Ul FHyI g
IR YT & UL SHaH Jal Sifdd
P (75 M /fHIM) T HYT H Td
I (4.45 T / T 1. FaT) TRARFT galg
H urm AT | | BT IUERT H 30 AL
qal ¥ D ¥aT Sifdd PleA Bl Asdl
TERTS 98 & AT HHMR &l DI T3 | THY
& oIy AT 31231 HAGH 50 X 1.2 HIex
TR, 30 BT,/ BaCIR AT &R (|ATava—4),
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16—20 f&=1 @I U (105—115 .. %)
BT YR, 40—45 M. S awE, 3.
2—42 A o @™, 3642 A T @
MR W HACE, 3—4 YRR A R Ud
ST 20 U/ Hiex URT TAT| o
T I & forv stedH usfelT smawddrn
U USfolT &l 423 W9 USfofT
Ja@is, 554 M usfein TEE, 152
1 /g HIeY WIS OIcd, 48.7 Ufqerd il
P! AET TG 1650 fohall URebel U8 iR
18 718 | gfay ot Hex # oivaa 44 9y
Y| Ui BaIR 044 AfeaT 9, 18—20
Al Boctl & FT B 3 ghg Td ezl
e g i & g3 | aReImEl & Habd
fAerar 7 fo gsfoi & Suwt # gfg g3 | 81
A TS B o H FifFb 907 | IS H
3T 6.5 TfoRIa @l gfg o1 &1 TS |

URRE AT D JoT H Y HYT
gars 9 JUS (16 UIer), YF ™ (49
gferere), o™ @ @NTa U (25 Ufeier),
ol TG © TN SUTd (39 fcrera)
ST Sidfd &H fAfere o (20 ufaerd)
vq fafdre o1t (28 vfcrera) e arm 13 |
PR $H ISR BT UG (et & dT = 0.
065 BFIN / EUCT, YeTal &Il = 45 Ufererd,
AN = ®IY 610 /8FCIX T SHoll
JNEARIHT = 78 WA / 2FIR) TS
U AT | IR g1 & fvgepra garg !
g H $H A | gars B I 3w
IUST (8.8 Ufdwrd), Yg Foid (33 ufaerma),

.

™ : AT 1T (8 fTere), Soll Sedra
: ST JIUT (9 Wfcrere) STefch A fafere
Sl (8 UIRIT) Ud URARS gaTs @l Joi]
H RIS, YS!, IR HYT Ud |RI A
H gas 9 99 g9d (70, 78, 83 YA 75
gfcrerd), s 994 (76, 73, 78 T4 70 Uferd),
SISTel §9d (65, 85, 83 Ud 87 UfI3Id), T
Fod (71, 78, 82 Ud 77 UfARrd), SHofl gad
(65, 84, 87 UG 86 Ufcerd) Ud Ridmg STt
I (10,6, 10.2, 11.0 U4 35 UfIerd) g8 | T8
A <@ 7 fF 99 (6 ¥ 7 T/ BRRR)
Td g (8.9 T /BACIR) B /Yol Bl
IRasfaetT # AarsfaetT @1 f&3h 8085
gfaerd e and U4 Soll HHe: w0
2970 / TICIR Td 2630 ISl / BaCIR TRt
TS |

ATUNI—&TRII H&T H T GeRD| olRi—
fSTod, MR #1 W1E, U 7S U4 B WIS
& Uhdl IT [AMTT TN | Ha&T T30 H
GUR AT | AqUII—RIT JaT H A
HaT & SOl 34—45 UfTerd b T3S DI
P TS D T ForaH AWM= a1 guRSi
& AT ¥ gfg @ S Tl 7 | 3 IBR
S Ja13l H 55 Ufcrerd STfReT e JaRT
PR G HaT GRS I 17—22 Ylrerd dab
fAh G FHJed SUST Il bl ST Febell
2| g9ddl RN JaS F T P TS,
™, go, RIS ARG T+l & G g
T~ 1 UG gIe 50 Ul e &
1T BTHI 3N & Ud $HD 1 HHAR qol
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Py w17 | Menfie safdre RiaE & SyanT
A M 9T fafer & ded Sy, fspyor
dig, HTEN, SR, Rie # Jgagt afg
g% | el # T SraeiNt BT ST SrgEe
50 UfcRrd Q@< 2Mded ddb gl Uil
T | 99 & SATEHAT (6.03 T / TII),
I R Sfel IH1d W) 31fEhdd & B
g ST 20 fdhell URehel T TG & e
TG 40 fhell YRl T4 T1d & FiRIDIIT:
31 uTg TS | 9 9 Wifdd Wl & d8d
JAMETBTH BEA GAbidh (40.62 Ufcrerd),
qurree] g (17.8 AR, wieror gord
(16.78 UTH) 3IR THTAT deet (378 /T HITR)
I fbell URebel & TEd U fhan T |

AT G DT AT H TBIRT FIIYIT
(>21 pmol CO,m? S?), arwiesi+ (>11 W
mol H,Om?2S?) Td BIiier fafdxor SuanT
g1 (> 15 pmol CO, BIeIY) &l S&d )
IR—aFcl a9 # gl TS| RGN
&1 # AT HI U (4.19—6.85
T/ BACIR) Il DT IMUET (2.07—4.68
T/ BIIR) 3NH AR TS | ST &F ST
WD WY A ISl JaADBIDh, Y] DI
SIS, TRIETOT Ao Ud W1 SUANT et
A ST B B | Ml sew]—343, ATy,
—550, UT.€1.—2687, JUl—2338 Ud TSI
—2894 ®I JUS 3MfeIPH (5500—6000 fhIT.
/ TIR) Ud Ul Sy —373, ST —711,
G141 g, —226, TA.S1—2733, TAIME —1544,
RIG1—3765, $&cg . Ua.—1021, Ulel. S —502
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UG JUI—2425 B JUST (4500—5000 T,
/ BICIR) JAUATHT HH Gl DI T3 | TS
IUS AId ®U A Dl Bl AN,
ST/ BT, Bl AT, SUST OTh, ST
SUINT &Il Td it el & folg e
@ JMAHAT W R FRaT 2| TEI
—2733, G—3765, WISy —226, S,
TI—711, QA3 —1544 UG JUl—2425 H
ST SUART &rdl (<30 b/ Bivead)
iRl T8 e I fAl § BT SUART
Qe 30 W 3Mf¥e Tor UldlSey—550 H
FAIEE (3.9), TS DI T | GdlSwg—226
SRTT 60 U, FHST / 5FCIR SRR gaTg
Sl (garg & 32 {371 91) o 7S H g
T SToal UR™ BT | ) SU=IRT H e
qaTs 9 64.3 ¥ 483 a1 uzend Tl fdban
T | Aidlsey—226 ST €1 W 60 b
A STefdR AT far a7 3 JerTsl
vd i # w99 o9 QT 9 By |
RIS &1 ARRY 3R T30 ®RI & s
TUiers gAdid Ul Sew]—343 H Ul S,
—226 ¥ 2AMDH AT | T ITART H g, D
M STFIETSY | 150 fHUT. / F39T / BaeaR
EZRIRESIACCIEIE MG RIS IS ER G BEg
grIT AT | 9 SUERI H Ul Sy —343
ST 150 fHIT. 56 / §FCIR TR 81, W
IRIT AT F ST SUST (6.6 TH / TIIR)
STeT o1 Sidfch Ul Seey,—343 ST 60 b,
TS bR El, TR FRIT TN H BH AT
IO &1 Dl T8 | A~ SU=Ri & e
G 1 Sg—343 H YLl S| —226 DI Gl
RATET &S SUART Geral ury T8 |
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SrEplieTdh ST=—1g UOTTell ¥ ST T—3TeT
TERTS WR AISHIIS IRIMN Bl H AR
T AT | AR RIEN R S, &
AT AR B @IE & FRR =T 9 R
TAUI®. & IOl BBl SATGT ATShIST
R Bl ol BT 1T | 41 oI H
A e ol H Agehlde qRFT Hled
3NHTH HeaTol H T ATH JRITT H
Ry AT | W SUER H H&T Bl Sifdd
BT (0—15 FHI. F&T H 625 3 12434 HIhI
UM /) =T Rl & IOl By #
HTfe qr T IR |

Sifas SN gomelt

TG —QUS H &I 2011 & AR I8
& IRARS A BT Tl T H IeaaH SIS
3R g3l SUS (A 5.8 AR 7.23
e /zdeR) o fafy & ovia &1 i
TS | URARG AT &1 Jorem 5 ‘s fafer
3ITST JUTE 26.3 Y2 3ffeieh TrAT 1T |
9 ARG IU—@us] H 3fferhdd 3
T YTl SUST SHAST: 6.7 UG 7.3 T / B,
T 318 JR.AL. Tl H IRiY T ST IRAARE
fafey &1 e ¥ $HAeT: 35.3 UG 16.9 WfTerd
3 off | T Ud SU—IUS qFl H g
& IUST O BT GgRT SUS & G E |

WRI% § IRYRS A (6.25 T/ BaR)
DI gor T H s ugld @ 3f=iid (7.0
T / BIIR) &9 DI 12 TR 31fdd e
SUST UTet gg | A ggfa g3t Su 10.

G D

5 TH/5dCAR B | 4N Ugld # & @l
IUS Td IUST 0T FalSh 9T gy |

A 2010 H TS DI Faed SUST (24
49 T / 8FCI) &1 SUAR ¥ YT g Fore
MR B WTE, TH HHRE Ud A DI el
+ TG Wa—SdRd IIH 1 /3 T30 B
AT STel Y| & SUAR Bl ol H
SH 197 Ufoerd SUW 9611 39 Sifdd
1Y T T Yol & d8d 2.41 I 11.01
iR Td ST SUST el | 31Tl W¥IH &
TIMA 1 STgad AIHT IUS (6.35
e /BFR) €1 D T8 g8 | T8l W &AM
<1 ey Brm fe 9fds dive @
G I3l I Hahl AHAG U (21.35 9
30.7) § GUR AT SUST Ufd gomrell &
e H a9 2010—11 & SRIF SedqH HIH]
A SUST (31.3 S/ BER) & H U
g3 ISTAH HapT & 1T ANSAT SRR H
Sifdes AT BT TRRT el 10T | bl e
SUST 299 T/ BACIR D AT &N B 3
UGYH BT A A ATl H I8 UgRT ol
TS |

IRITSISAMNS + TMER B Wie + T
SUAR H 50T & Ul hHIT 20.9, 152

Td 17.3 HICIeT Al TS, GRITed T Sifdeh
ST & AT AlfSAT BT Sedad Hell Suol
(19.6 fadeal / 8acaR) o @f 778 | Haift®
HaT HEMD R, H-IS d dig st
ad TER @ 91 + JH HHRS SUAR #

STt Syl TA.UL®. U i e ad
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MR DI Yla + aﬁsf HHNCT + U
QAR H Tol Y Y| IrEAEdT O Bl
3MIS], Yol Qd Sifdds Iusl UTHBIel
ST @1 Vel B WG & 8 DA 8.0,
110 UG 94 ufoerd aifdes =il 75| S
TR, SYAIRT Y—gus! H SR Y—Fus
D1 U] 3FATST, YRATeT Td Sifdeh SUST Hagr:
28, 2.3 U9 24 vfoerd a1fde g8 | = U4
Al H WPl s + TgudRg
Y—TUS & IR B WK + SYAIRG
TIvSl H YEHIR I e @ 137 |
qal Sifdd HEd Ud SuSEl YAULD.
WSBTEA SArs @ o H§ &4 @ o
ShH2l: 27.8, 263, 455 Ud 7.5 Ufawrd 3ffieh
g1¢ Y | B WIS Idfed Y—@vsi # e
0ye dd O BR, S, g, Hee
gdife 3 & fby Y| yaiw dve
ARG qE@UST H IR J—Fve]
DI LT TSI AP o |

THIHd P gomell (311.¢%5.74)

T P Y TRVT 3R aY 2011—12 &
JoTHS RO Jand © & Bic faam
&1 3rToNfadmT GHEd o & foy MS.Uw.
. 3RCPIT Udh NG faen © | g9
JTATAT IIREAT ST SI—  ITTarY,
HHIGEIRITOT SeaTfe A SffciRed 3 BlehR
TG Ud THEdT J1fid M 3 3ME.UH.
. gicdIoT Y HTdd H gl 7 | fuse
Al &I g | 39 9Y Ahel M, I8
™ UG aiftes gad HHe: 14.6, 22.5 U4 48.
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4 gfcrerd g Ui g | ey v
S aY el ST H gl T (8.03 Ufcira)
o, S HHITT: 7R AR IR O -
STH DI g H g3 |

S g H ABl ST 0.1 TIIN
9 H 99 2005 W quT kg H Y™ fbaAT
AT | Sl Bl g, Helell, JT, DA
P, RicaR B IR I B ToTfady a1
fASTOT 20:20:20:10:110 & U@ H 10,000
INTFABIY / REFR @ T | a§ 2011
2415 fhUT. ABCl IdET TR /I 12075
BT IoE Jiord fhar 1| 39 A &
SRM AYHTE Ul ¥ 84 fhUT ¥ER
IAIfed B BT 10080 B o 3fTd
fapar T |

g RS SHIS H 18 <1 HYg Wla
BT IATET B gPhls I fA~ BFar
S fhar ar| Usel 3 A1 ¥ ®d
T & T TR (FRIGT) I BIHI 37T
e (6.0 fddea ®wal /ay) foram |
o H R U | ANReH Sdhlg B
UR® B AT § =7 YTt S8 SITge |
et A9 721 7 50.0 fb.IT. FIReH STe
fapar T |

AT A 9 Yorrefl g™

g + TEE + Heoll /%dl /3Te /
T8 MR BT Uoell 44 URTeRT Byl
ERT JUATY S o Ied I &3l H gd
AR + YIRS + ool /T + e (24
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gfcrerd) JMERT FHY gomell IHArg &
IIR—UR HH IUEH & H UgT o |
R gard & b S Sdred &F H od
& IMBHR B g1 & AR UE Y
HHR IR TS 3R =T Al @r arven
I 31fdre <l T8 | Wi fa @ oy
H URIUTET (34.46 UfIRI) & 918 9T H¥cl
(23.05 Ufdwrd) g U (16.05 Hfcrerd)
T Aid o | 72 SR IS $uS S0 H
W BN M B TG YRy <& TR | 9
JMRT P Jomell ST 24 Gfrerd Hyahi
ERT AJUAR ST I U PiY Yoell uriy
TS| BN Socl & HH IAEd &1 H
faf=r siftrrt S— i, BIC, 7eud Ud
g3 faml o RIS SHHer: 0.83, 1.89,
3.14 T4 6.75 gacdR oY | 3T Ued & dad
e 8 f6 &9 Sdes d~ik et o
PYB 3T H O B! (53 Ufaer) & 9]
T (36 TfTeId) BT ANTEH & | AT &
H 9T Bl (77.08 UiIe) @ 915 IR
(10.42 gfcerd) MeMRd B yonferan g
2| Soa SRS & H A, o, eI
Ud g fhaMT BT SId BN HHI: 0.73, 0.
88, 1.94 UG 231 TdIR AT| M H &Y
B! BT 40 UfTed, Afeodl &l 18 Ufcrera
T YA Pl 14 UfAerd ARTET o7 |

SarE, G-, gdl @Ry usifear ud
uf¥edl Wil ysIiSal # 61.4 Ufderd Hud
Sifde HY ud 29 386 Uferd fham

.

NG HY YA ¢ | ST Ahs |
T et & f Sares & ey # emifdd
Fraaf®) F Sfde P F 9eax 2 &
M9 U4 Addhl STed F HAE S
14749 / TFCIR Td WY 2150 / BaFCIR ol
B T | o1 BT SATEHAT AfAD SeareH
219 T /3FIR & A Sifds Saare #
152 T / BICIR &1 &of 1 75 | SIfddh Scarar
ERT &9 SATEdhdl H FR[e v IMrIfa®
IATEHI GRT g BT G AT T | UAH
AT PYB gRT AN 8.9 I o™ 119,
gH, T wd Gor Wi € @1 S
Seerg fhar AT | BTG IATEDH! §RI
TR YA A 30 BT/ BFReIR T
fpar o B grenife O, wader, |fesat
Td IETAl B I8 J&I WY A SR
ST ® T e g 3 Hererd | Sifdd
FY & foy T SRR |

dd-ild] SEIT-AReT Ud URSHRo]

AT Theien] BT YediF Bdel Yomfordl
Ol 92 IATGS b, & qe=ar JoTed],
JUTell, I HYI A, Bl ARy
U Ud P A B uee fhar |

I IMI—ald], I —HeI—os],
g (87)—\RA—HI1, gr—3Te] (FH
TER)—T TG eT—3Te] (G JERToT) 4T
BHHA YMTorl Bl g, T IUST HAS:
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26, 17, 14, 19 UG 17 T / BaCIR GOl &I 7T
ST 918 B A a=—T8—HT (9 1/
2) P SATEHAT aTs TS |

Feoll RN BHS Yomferal § 9
TF—H AN HI—dIRS, ETH—3ITe (HH
TER)—T T g, (PN )T
3P g T HHEA: WU 430, 288 Td
271 /fe71 / BaeIR &1 T AT |

el 4—gvs g H g @ U™
Pl T .38 —1544, ULal.Seg —550,
TF. 812781, JI51—4037 UG Aldh—1 DI TER
P @E o UiE A= Wi (A== gd 10
H 40 T/ BFRR) R J-ifba BT 137 |
ANfIHTH UTey HaTg (105.10 FHL) TASL
—2781 H TSl @ g | MER Bl W& & oIy
a1 *Ri # 20 T/ Fa IR P ASAYl
3R (90.6 L) &of fdvam 3T |

T TRE Poal /7 Aex F A FRayer
IR 20 S9/BFCIAX ddb forad 300
Pool /I Hex g9 fh 1T | faff== foeat
H O—-4037 ¥ SIf&HTH PHoot (324 /I
Hex) &l fhd T | DIl oTHTS, &/ il
Td TRIETUT 9ol R A= i ud meR
P WG & WRI P DIy Ae@yol YHE gl
urT AT N B MG dH T (4.0
T/ BFCW) Td YA (4.87 T/ BFRR)
JUST 30 4 TMER P WG /2deIR B a8
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SUMMARY

Cropping Systems and Resource Management

Bio-intensvesystem of raisng maizefor cobs+
vegetable cowpeain 1:1 ratio on broad beds (BB)
and sesbaniain furrowsduring kharif and mustard
infurrowsand 3rowsof lentil on broad bedsin rabi
while 3 rowsof green gram on bedsin summer was
found remarkably better than otherswhich produced
highest yield of 18.3t ha' asrice equivaent with
productively of 50.2 kg grain ha'day* and
profitability of 363 ha'day™.

Sorghum — Lentil cropping system provided
maximum wheat equivalent yield (WEY) of 4.0t
ha' and net returns of about F 23700 ha! under
oneirrigationwhereas, under twoirrigations, Maize
— Mustard cropping system provided maximum
WEY of 5.4t ha' and net returns of about 37900 F
hat.Under threeirrigationsregimes, Pigeon pea—
Barley cropping system provided maximum WEY
of 9.6 t ha and net returns of about 92000 F ha?,
followed by Pearl millet “Wheat (6.4 t ha') and
about 59000 F ha*. During kharif, Pigeon pea(RB)
+ seshania (F) system produced maximum rice
equivalent yield, REY (6.38 t ha?) followed by
[Pigeon pea + Black gram] (BB) + sesbania (F)
system (5.9t ha') and Pigeon pea(FB) system (5.1
t hat) while Green gram (BB) + Rice (F) produced
lowest REY (1.05t hat). During rabi, Vegetable
pea(RB) + Wheat (F) system produced maximum
wheat equivalentyield, WEY (12.1t ha?) followed
by Mustard (FB) (7.0t ha') and wheat (FB) (6.2t
hat) while Lentil (RB) + Mustard (F) produced
lowest WEY (1.8 t hat). During summer, Green
gram after Veg. pea(FB) produced 0.85t ha.

Higher rice (Saket 4) yieldwasreportedinMT

(9.9%), MaT (8.0%), ZT (6.9%), ST (2.4%), RT
(0.8%) and BP (0.4%); but lower in DS (3.4%),

CS(8.0%) and BS(11.2%), respectively, compared
totraditional HT (4.63 t ha') under evaluation of
different resource conservation technologies for
planting of rice. In ZT, the soil bulk density was
greatest near the soil surface, whereasit washigher
under conventional sowing in 15-30 cm layers
compared with zerotillageand bed planting. SOC
content washighest under ZT (7.5gkg?), followed
by strip tillage and bed planting and lowest under
conventional sowing, i.e., 4.45g kg*. Beneath 30
cm, the SOC concentrations decreased with
increasing depth for al tillagetreatments. The best
combination reported for nursery ralsngwasasize
of 5.0 mx 1.2 m nursery bed, sown at 30 kg ha*
seed (Saket 4) rate and transplanting 16 to 20 days
old seedlingsat height of seedling (105-115 mm),
root length (40-45 mm), trunk diameter (3.2-4.2
mm), thickness of seedling at the base of root (3.6-
4.3 mm), leaf stage (3-4) and about 20 thousand
seedlingsm. The optimum puddling requirement
reported for ricetransplanter was one operation of
puddler with corresponding puddling index of 42.3
percent, depth of puddle profile of 55.4 mm, bulk
density of 1.52t m3, water content of 48.7 percent
and penetration resistance of 1650 k Pa. Average
number of hillsm~wasfound to be44. Thegrowth
and subsequent establishment of the transplanted
seedlingswerefaster having 0.44 million hillsha?
with 18-20 activetillershill™. Theresultsindicated
that, theyield increased with puddling operations.
Theaverageincreasein mechanicd transplantingwas
6.5 percent compared to manual transplanting. The
performance parameters of different rice seeding
machines showed that ZT, ST, RT and BP of rice
saved time (89to 86%), |abour (87 to 83%), diesel
(8810 60%), cost (8210 65%), energy (88 to 61%)
and asoirrigationwater (8 to 38%) ascompared to
conventiona sowing. Thezerotill drilling produced
higher rice (16 %), net returns (49%), B: Cratio
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(25 %) and energy output: input ratio (39 %) while
requiring lesser specific cost (20 %) and specific
energy (28%), compared to conventional sowing.
The performance of 8- row drum seeder was
satisfactory (field capacity = 0.07 ha hr?, field
efficiency = 45%, Cost of operation =z 610 ha
and energy requirement = 78 MJ ha?). Drum
seeding provided higher riceyidd (8.8%), net returns
(33%), B: Cratio (8%), energy output: input ratio
(9%) whilerequiring lower specific energy (8%) and
specific cost (7%) compared to broadcasting method
of sprouted seeding of rice. The rotary, strip and
zerotill drilling and bed planting werereported as
time saving (70, 78, 83 and 75%), labour saving
(76, 73, 78 and 70%), diesel saving (65, 85, 87
and 87%), cost saving (71, 78, 82 and 77%), energy
saving (65, 84, 87 and 86%) and dsoirrigation water
saving (10.6, 10.2, 11.0 and 35%) tools compared
to conventional sowing of wheat. It wasobserved
that for recycling of rice (6 to 7t ha), aswell as
wheat straw (8to 9t ha?), the degree of recycling
was 80-85% and cost and energy of recycling of &
2970 ha' and 2630 MJha?, respectively.

Use of amendments such as gypsum, FYM,
pressmud and green manureeither inisolationorin
combination led to increase in potentially
mineralizable nitrogen over the sdline-sodic control
plots. Reduction in the potentially mineralizable
nitrogen under saline-sodic soil by 34-45 percent
over thenormal soil wasreported, which could be
increased with the application of different soil
amendments. Thus, 25% excess N applicationin
such soils gave 17-22 percent higher system
productivity (REY) indl amendments. Canelength,
canegirth, weight per cane, mileable cane number
and caneyield weresignificantly higher with 50%
effluents and declined thereafter under flat bed
planting however, this parameter wereimproved
withtheraised bed planting over theflat bed planting.
There was significant increase in the DTPA
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extractable Fe, Mn, Cu and Zn under both the
planting methodswith theuse of industrial effluents
irrigation. Further decomposition of sugarcanetrash
residuein the soil wasincreased up to 50% effluent
gpplication. Riceproductivity wasmaximum (6.03t
hat) a zeroirrigation water tension, whichisat par
with 20k Paand satigticdly significant with40kPa
Maximum harvest index (40.6 %), paniclelength
(17.8 mm), test weight (16.8 g) and effectivetillers
m2 (378) were obtained under O k Pa moisture
tension under agrobic cultivation of rice.

Higher rate of photosynthesis (>21umole CO,
m?s?), transpiration (>11 mmoleH,0m?s™) and
physiological radiation useefficiency (>15mmole
CO, photon) was observed in non basmeti typein
comparison to basmati type of rice. The range of
grainyidd (t ha') was2.0-4.7 in basmati typeandit
wasin higher sidein non basmati type (4.2-6.9).
Thegranyiddwashighly associated with HI, panicle
length, test weight and heat use efficiency. Higher
yield (5500-6000 Kg ha?) performance was
reported in PBW 343, PBW 550, HD 2687, UP
2338 and HD 2894, while it was lower (4500-
5000 Kg hat) in PBW 373, WH 711, PBW 226,
HD 2733, HI 1544, RAJ 3765, WH-1021, PBW
502 and UP 2425. Grainyield washighly associated
with spikelength, spikelet spike?, grainsspike?,
total biomass, HI and Heat Use efficiency and Heat
unit required for spikeinitiation. Lower Heat Use
efficiency (Kg/°Cd) wasreportedin HD-2733, RAJ
3765, PBW-226, WH-711, HI-1544 and UP-2425
(<3.0) whileinrest otherscultivarsHUE washigher
than 3.0anditwashighestin PBW 550 (3.9). Panicle
initiationwassgnificantly early inPBW 226 fertilized
with 60 Kg N ha* and sown on D, (32.0 DAS).
Days taken to heading were 64.3 to 48.3 DAS
acrossthetreatments. Significantly lower dayswas
taken by PBW 226 fertilized with 60 Kg N ha* and
transplanted on D,,. LAl washigher in PBW 343
than PBW 226 genotypes irrespective of date of
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transplanting and nitrogen level. Grainyield was
higherinD, sowing fertilizedwith 150 KgN ha'in
both wheat genotypesacrossthetreatments. Higher
grainyield (6.6 t ha') was recorded in PBW 343
fertilized with 150 Kg N ha* and sown on D,
wheress, lower grainyield (2.4t ha') wasobserved
in PBW 343 fertilized with 60 Kg N ha* and sown
on D, among all the treatments. In general, Heat
Use Efficiency (HUE, Kg/ °Cd) was reported
relatively higher in PBW 343 than PBW 226
Irrespective of trestments.

Didtinct difference of microbial biomasscarbon
(MBC) content was observed among different
treatmentsand a different depthsinalongtermrice-
whegt system. Continuousapplication of FY M dong
with NPK (NPK+FY M) resulted in significantly
higher soil MBC over NPK at al four locations.
Acrossthelocationshighest MBC contentsin surface
s0il wasrecorded in Kayani andlowest in Ludhiana.
The particul ate organic carbon (POC) content of
thesoil indl thetreatmentsa Kayani wassgnificantly
higher (625to 1243.4 ug g* in 0-15 cm) over the
soilsunder the sametreatment at all other locations.

Organic Agriculture Systems

Highest grain and straw yield of 5.8 and 7.2t
ha of wheat during rabi, 2010-11 was recorded
under main plot which was designated for SR
method of rice cultivation comparedto 4.6 and 6.2
t ha respectively under conventional method of
wheat cultivation. But the grain yield increase
compared to conventional method of wheat
cultivation wasto thetuneof 26.4%. Onthecontrary,
the highest grain and straw yieldsamong sub-plots
were6.7 and 7.3t ha' under FIRB systemswhich
were 35.3 and 16.9% higher than the conventional
method of sowing wheat and the effect was
significant. Theyidd attributing characters of wheet
followed the sametrend aswith yield under both
main and sub-plot treatments.

Highest grain yield of rice (7.0t ha') during
Kharif wasrecorded under SRI method compared
to 6.25 t ha' under conventional method. The
percent yield increase under SRI was12.0%. The
straw yield under SRl was 10.5t ha'. Theyield
and yield attributing characters of rice were also
highest under SRI method.

Highest grainyield of onion during summer, 2010
wasrecorded under T, (24.5t ha') whichreceived
organic nutrient sourceseach equivaent to /3N as
FYM, vermi compost and neem oil cake plus
biofertilizerscontaining N and P carriers. Percent
yield increase under this treatment was 19.72%
compared to T_. The yield increase under other
organic nutrient management packagesvaried from
2.41 to 11.01%. Highest maize crop during next
Kharif was also observed under T, at 6.35t ha'.
It isaso interesting to note that organic nutrient
management practiceshelped inimproving MEY
varied from 21.35t0 30.74. Asper systemyieldis
concerned, themaize equivaent yield during 2010-
11 washighest (31.38t ha') under T, whichreceived
organic sources of nutrients and intercropping of
cowpea with maize. The same trend was also
recorded in relation to last three years average
performanceof T, withMEY 29.97t ha*

BD + FYM + Vermicompost + Panchgavya
treatment recorded 20.9, 15.2 and 17.3% higher
grain, straw and biological yield of rice; 32.8, 25.9
and 28.5% higher grain, straw and biological yield
of maize, respectively over control and asorecorded
highest (19.6 g ha) pod yield of cowpea.Highest
soil organic carbon, Mn, and Fe were recorded
under FYM + vermicmpost application while,
availableN, P, K and Znwashigher under FY M+
vermicompost + Panchgavya application. Grain,
sraw and biologica yield of basméti riceunder green
manurewas 8.0, 11.0 and 9.4 %, respectively higher
over summer ploughing. Similarly, treated crop
yielded 2.8, 2.3 and 2.4 % higher grain, straw and
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biological yield, respectively over untreated
plots.Chickpeaand mustard showshigher dry matter
accumulation under green manured + treated plots
than summer ploughed + untreated plots.Organic
carbon, available N, Pand K under green manure
was27.8, 26.3,45.5 and 7.5 % higher over summer
ploughing. Micronutrientsviz, Cu, Zn, Fe, Zn etc.
were aso recorded higher under green manured
plots. Theaforesaid nutrientsweredightly higher
under treated plotsover untreated.

Integrated Farming Systems

The comparative results of first phase (2004-
10) of the study and of successive year 2011-12,
inferred that IFSgpproachisaviableway of ensuring
livelihood of small categoriesof farmers. Further,
theimpact of IFSapproachinlongrunisasovisble
astheproduction and profitability isonhigher side
with additional income/ returns achieved from
perennia type of enterprisessuch ashorticulture,
boundary plantations etc. The percent increasein
grossreturn, net return and annua saving washigher
(14.6%, 22.6%, and 48.5%, respectively) as
compared to previousyears. Interestingly, increase
intotal cost of productionwasinggnificant (8.0%),
which probably was because of addition of new
enterprises mushroom and biogas.

Freshwater fish production was started during
rainy season of 2005 at 0.1 haland. A mix of fish
speciesincluding rohu, katla, mrigal, common carp,
slver carpsand grass carp were stocked @ 10000
fingerlingsper hectareinratio of 20:20:20:10:20:10.
A production of 241.5 kg fishwasachievedinthe
year of 2011 generating revenue of F 12075. During
thisperiod alow yield of 84 kg honey wasrecorded
from apiary section and total revenue of Rs.10080
wasgenerated. Vermicompost unit produced 18tons
of enriched compost whichwasrecycled/ usedin
production of different field and plantation crops of
theunit. Considerably high (4.5-6.0 qyear?) fruit
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yield was harvested from boundary plantation
(karonda) of the orchard from last three years or
so0. Mushroom unit was started with production of
“Dhingary” speciesinitidly andlater on other species
will be grown in coming years. During last three
months about 50 kg of mushroom was produced.

Resource Characterization and System
Diagnosis

Rice+Livestock+ Veg/ Fruitst+ Pulses Oilseed
basaed farming system werefound predominant being
adopted by about 44 percent in high productiveand
Arecanut+ Livestock+ Veg/Fruits+ Rice (24 Percent
based farming system were predominantin North
western low productive zone of T.N. The results
indicated that as farm size increases the share of
livestock incomedecreasesand horticultureactivities
was more with medium and large farmers in
comparison to othersin high productive zone. The
income pattern of marginal farmers comprised of
anima husbandry activity with 34.5% followed by
cereds23.0% and small farmersof thisdigtrict have
44.0% of income from the vegetablesfollowed by
animal husbandry 16.0%. The category of medium
and large farmers aso has the same trend. Rice
based farming system was found predominant
farming system being adopted by about 24 percent
samplehouseholdsfollowed by riceblackgramand
rice- ricesystem. Asregardsto Cauvery deltazone,
the average size of land holdings of different
categorieswas0.8, 1.9, 3.1 and 6.6 hafor marginal,
small, mediumand largefarmersrespectively inlow
productive zone. Theincome pattern indicated that
cereal s contributed more than 53 percent followed
by sugarcane 36 percent incomeinlow productive
Thanjavurdistrict. Cereal based (77.0%) followed
by livestock based farming system (10.4%) were
predominating farming systemsinthestudy area The
szeof land holdingsof different categorieswas0.7,
0.9, 1.9 and 2.3 hain high productive zone for
marginal, small, medium and large farmers
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respectively. Theincome contribution patternsfrom
cerealsare about 40%, vegetabl e about 18 %, and
14 percent from livestock.

The 61.4% farmers of Jowai, Rebhoi, East
Khas Hillsand West Khasi Hillspractice organic
agriculture, whilerest 38.6% farmersfound practing
chemicd agriculturepractices Availabledataindicate
that inorganic agriculture had edge over organic
agricultureintermsfor production. Thebenefit from
rice & maize reported to be ¥ 14749/- /ha and
2150/ha, respectively. The productivity of ricewas
recorded 15.5t ha-1 for organic cultivatorsasagainst
21.9t ha' for inorganic producers. Declining trend
in rice productivity was noted in case of organic
growerswhileincreasing yield trend was observed
for inorganic farmers. On an average 8.9 animal
whichincdudescow, goat, poultry and pigswasnoted
to be kept by each sample household. Theaverage
useof fertilizer wasrecorded 30 kg/haby inorganic
producers. In Meghalaya, the climateisvery good
for all types of crops. However rice, maize,
vegetablesand horticulturecropsare mainly grown
here conclusively, thereisample opportunitiesin
Meghaayafor organicagriculture.

Technology Transfer and Refinement

Proven technologies were super imposed on
twenty fivecropping sysemsviz., improved cultivars,
system for rice intensification, mechanical
transplanting of rice, nutrient management, green
manuring, raise bed planting, broad bed furrow
system, zero tillage technology, crop residue
management, and farmers practice were
demonstrated.

Thewhesat equivdentyidd (WEY, tha') of rice-
cauliflower-bottle gourd, rice- vegetable pea-
ladyfinger, rice (SRI)-mustard-summer moong, rice—
potato (K. Surya)-summer moong, rice-potato (K.
Bad.)- Summer moong, rice —potato (K. Bahar)-

@D

summer moong and rice—potato (K. Pukhragj)-
summer moong were 26, 17, 14, 19 & 17t hat
receptively anditwas followed by farmerspractice
rice (FP)-wheat (FP)-summar moong (9 t ha?).
Amongst vegetable based cropping systems, the
higher net return were recorded inrice-cauliflower-
bottleguard, rice-potato (K. Bahar) -summer moong
and rice—potato (K.Surya)-summer moong Z 430,
288, and 271 day* ha' respectively.

Fivewheat varietiesviz. HI 1544, PBW 550,
HD 2781, RAJ 4037 and LOK 1 were evaluated
at fivedifferent levelsof FYM (Control and 10to
40t ha') ingtrip plot design. Maximum plant height
(105.1 cm) was recorded in wheat varieties HD-
2781 followed by HI-1544 (89.0 cm). Among the
FY M levelssignificant differenceswere observed
up to 20 t ha' (90.6 cm). Likewise significant
differencesintillersm?werenoted upto 20t hat
whichattained thetillersupto 300tillersm? Among
the varieties RAJ 4037 recorded, the maximum
number of tillers (324 tillersm?). Non significant
differencesdueto varietiesand FY M levelswere
noted in spike length, graing/ear and test weight.
Maximum grain (3998 kg ha) and straw (4865 kg
ha') yields wererecorded & 30t FY M/ha, however
yidddifferencesweresgnificant only upto 20t ha
which recorded 3934 kg ha grain and 4613 kg
ha' straw yieldsof wheat.

Thenet return per hectarefrom different crops
asreported by thefarmersof Hoshiarpur district of
Punjab, reveal ed that peas (= 79040/-) wasthe most
profitable crop followed by rice (z 22675/-),
sunflower (F 21316/-), wheat (F 19908/-), maize
(7 14425/-) and groundnut (F 7514/-). Theaverage
net return per tree from poplar was reported to be
F 2365/- in 5 years, whereasthat of eucalyptuswas
F 3022/- in 8 years.

Study revealed that on mean databasis62.0%
farmer arepracticing organic agriculturewhile 38.0%
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arefallowinginorganicagriculturein Meghdaya The
productivity of rice was recorded 15.5 t ha for
organiccultivatorsasagaing 21.9t ha' for inorganic
producers. Declining trend inrice productivity was
noted in case of organic growerswhileincreasing
yieldtrend was observed for inorganic farmers. On
an average 8.9 animal which includes cow, goat,
poultry and pigs was noted to be kept by each
samplehousehold. Theaverageuse of fertilizer was
recorded 30 kg ha' by inorganic producers. The
organic materidsnamey FY M, compost and vermi
compost wasrecorded to use by organic growers.
Nonavailability of sufficient organic manureand non
awarenessof organic farming wasobserved among
major constraints. The study concluded bright
prospect of organic agriculturein the state if the
sufficient organic manure is produce by farming
community. Theimproved practicewith the use of
recommended variety PusaBold resultedinincrease
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inyield by 30.6 percent over thefarmers’ practice.
By making an additiona expenditureof F1345/-in
theformof fertilizer and quality seed of highyielding
variety, theincreasein net return under improved
practice wasF 11475/- per hectare over farmers
practice. A total of 10 training programme/ field/
laboratory/ institute visits and Doordarshan
programmeswereorganized. A tota of 317 farmers/
farmwomen and officersfrom different tates/ didtrict
attended the programmes. The assessment of 3days
duration Farmers’' Training on Kharif Crop
Production Technology, revealed that there was
about 30 percent gainin overall knowledge of the
participant farmersasaresult of training imparted to
them. Similarly, 20 per cent gaininoverdl knowledge
of participating farmers was recorded in the
collaborativetraining programmeorganized during
September, 2011 which was sponsored by
NABARD, Kolkata.
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2.INTRODUCTION

Thegenesisof the Cropping SystemsResearch
Project may betraced back tothevisit of Dr. A.B.
Stewart of Macaulay Institute of Soil Research,
Aberdeen, U K., somewhereinmid- nineteenforties.
He was invited by the then ‘Imperial Council of
Agricultural Research’ toreview thestatusin repect
of soil fertility investigations, ingenerd, and manuring
inparticular, and to suggest necessary stepswhich
might betaken to obtain adequateinformation under
different conditionsof soil and climatewithinavery
short time so that the agricultural departmentscould
provide relevant instructions to the farmers for
increasing the crop yields. His review report,
published in 1947, significantly influenced the
philosophy and practice of fertilizer experimentation
inthecounty. Theimportance of conducting smple
fertilizer trials on cultivators fields and complex
experimentsat selected centerswasemphasizedin
thereport which promoted theinitiation of “Simple
Fertilizer Tridson CultivatorsFidds’ in 1953 under
Indo-American Technol ogy CooperationAgreement
through Soil Fertility and Fertilizer Use Project” with
thefollowing objectives.

OBJECTIVES

e Tostudy crop responsesto NPK, when applied
separately and in different combinations under
thecultivator’sfield conditions

¢ Toinvestigatetherdativeresponseof different
fertilizersin various broad soil groupsand to
work out theoptimum fertilizer combinationsfor
different agro-climaticregions

e Tostudy therelative performance of different
nitrogen and phosphaticfertilizersfor indigenous
production

e Todemongtratetheroleof fertilizer useoncrop
production beforethefarmers

L ater, in 1956, Model Agronomic Experiments,
i.e. complex experiments on carefully selected
centers, werea so brought under the purview of the
project and it wasrenamed as“|l IndiaCoordinated
Agronomic Experiments Scheme (AICAES)”. With
the passage of timethe schemewent through various
stages of evolution to keep pace with the
devel opment in scienceand technol ogy and to meet
the increasing demands. The research arenawas
expanded to include agronomic research
encompassing cultural practices, irrigation, nutrition,
chemical weed control and multiple cropping. But
theemphasiscontinued to remain on soil fertility and
fertilizer useefficiency. In 1968-69 the schemewas
sanctioned as‘ All India Coordinated Agronomic
Research Project (AICARP) with two components
viz; ‘Mode Agronomic Experiments and‘ Simple
Fertilizer Trids .

Nevertheless, even after green revolution,
agriculturd research centered ononly individud crops
inisolation. But for asustainable devel opment 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 as the ‘Project Directorate for
Cropping SystemsResear ch (PDCSR)’, which
became functional in March, 1989 with its
headquartersat M odipuram, Meerut, U.P. Further,
during 11" five year plan PDCSR has been re-
designated as‘ Project Directoratefor Farming
Systems Research (PDFSR)’ with revised
mandateasgiveninthenext section. Practicaly this
has comeinto effect during 2009- 2010.
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Sinceitsinception, the Directoratehasmade * Precisonfarming
significant contributionsto the developmentand Integrated farming systems

refinement of crop production technologies for
diverse eco-edaphic and resource-base situations.
These technol ogies have been aimed at efficient
resource utilization and yield maximization through
new technologies. Some of the maor areas of
researchare:

*  Development of need-based efficient and
profitable cropping/farming systems.

*  Optimum varietal combinationsfor variouscrop
sequences

Optimum crop combinations and planting
geometry for intercropping systems

«  Tillage requirements and crop establishment
practicesunder different cropping systems

Agricultural resource characterization and
constraint analysis under different agro-
ecologicd regions farming Stuations

*  Farming/ cropping systemsanalyss

«  Efficient sourcesof fertilizersfor different crops
and soil types

INM indifferent farming/cropping systems

«  Effect of longterm INM and chemicd fertilizer
useon cropyieldsand soil fertility

= Optionsfor introducing legumesin cered-cered
cropping systems

*  Resource conservationtechnologies

* Farm mechanization and crop residue

management
*  Climateredlient agriculture

QOrganicfarming
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On-farm eval uation and refinement of cropping
systemstechnologies

Cropping/ farming systems related database
management

Human Resource Development related to
Cropping/Farming SystemsResearch

During 2011-12, PDFSR was operating through

following threeplan schemes.

1

(@)

()

PDFSR -— Strengthening and continuation of
PDFSR headquartersat Modipuram.

AICRP on Integrated Farming Systems
(IFS):

IFSResearch Centres. On-stationresearchis
initiated at 31 main centresand 11 sub centres.
These centresare engaged in basic and applied
research at research stationsand are necessarily
located at SAUs or their Regional Research
Stationsor agriculture collegesof thosegenerd
universities, where strong agricultural research
baseisavailable.

On-FarmResearch: On-farmresearchisgoing
on at 32 centres. These centresareengagedin
farmers participatory research. On-farm
research (earlier known as Experiments on
Cultivators Fields) centres are located in
different agro climatic zonesand cover theentire
zone,

Network Project on Organic Farming
(NPOF) - The project is presently under
progressat 13 cooperating centres, located at
SAUY ICAR Ingtitutesin 12 states.
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3. MANDATE

Therevised mandate of the PDFSR isgiven as
below:

» Tocharacterizeexigingfarming systemstoknow
theproductivity, viability and congtraints.

» To develop resource efficient, economically
viableand sustainabl eintegrated farming system
modules and models for different farming
gtuaions

» To undertake basic and strategic research on
production technologies for improving
agriculturd resourceuseefficienciesinfarming
syssemmode

» To develop and standardize package of
production practices for emerging cropping/

farming conceptsand evaluatetheir long-term
sudtanability
» Toactasrepostory of informationonal aspects

of farming systems by creating appropriate
databases

» Todevelop on-farmagro-processing and value
additiontechniquesto enhancefarmincomeand
quality of finished products

» Toundertake on-farm testing, verification and
refinement of system-based farm production
technologies

» Todeveop capacity building of stakeholdersin
I ntegrated Farming Systemsthroughtraining

4. LOCATION

The PDFSR anditsresearch farmsarelocated
inthe M odipuram suburb of Meerut City, situated
on Delhi-Haridwar Nationa Highway no. 58, near
Sardar Valabbha Patd Universty of Agricultureand

Technology. Thedistancefrom Meerut city (Begum
Bridge) isabout 10 km. Modipuramissituated at
an elevation of 230 metersabove mean sealeve,
29° 4'N latitudeand 77° 46' E longitude.

20782 Annual Report 2011-12
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5. SOILSAND CLIMATE

Asper Flanning Commission of Indiathisregion
where PDFSR fdlsisclassfied as* Western Plains
Sub-Zone' of *Upper Gangetic Plains'. However,
as per National Bureau of Soil Survey and Land
Use Planning, Nagpur, the areafalls under Agro-
ecological Region number 4, i.e., ‘Northern Plain
and Centra Highland'sHot Semi-Arid Eco-region’
withAlluviumderived soils. Soilsof PDFSRresearch
farm arerepresentative of theregionand areneutral
to dlightly alkalinein nature and belong to Typic
Ustochrept group. The climate of Modipuram is
broadly classified as semi-arid sub-tropical
characterized by very hot summersand cold winters.

The hottest monthsare May-June, when maximum
temperatures may, sometimes, shoot up ashigh as
45-46°C, whereas during December-January,
coldest months of the year, the minimum
temperaturesmay oftengobelow 5°C. Theaverage
annual rainfall is862.7 mm, 75-80 percent of which
isreceived through southwest monsoon during July
to September.

Theimportant weether parametersduring 2011-
12 aredepicted in Figs. 1-4. Rainfall recorded at
Modipuram during theyear under report wasamost
3/4" (638.0 mm) of the normal rain. This was

Temparature {*C)

AT 20 23 28 29 32 35 2B 41 44 4T B0 1 4 7
Standerd Meteorologlos Week (W)

12 13

120
160
140
=120
E 100
&0
G0
L0
20

0 B | | "

Standard Meteorological Week (SW)

Rainfall [mm

Fig 5/1: Weekly maximum and minimum temperature
during crop season (2011-12)

Fig 5/2: Weekly rainfall during crop season (2011-12)

Felabrne Humidity (750
I =
= =]

(=]

=

14 AT 30 23 26 I0 32 35 3B 41 4 4T GO 1 4

Standard Metearalagical Week [SIW)

718 13

Sun Shine Howrs! day

1]

1o 13

14 17 20 23 28 28 32 36 38 41 44 4T BD 1 4 T
Standard Meteorologic al Week (SR

Fig 5/3: Weekly average relative humidity during crop
season (2011-12)
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Fig 5/4: Weekly average bright sunshine hoursduring crop

season (2011-12)



primarily dueto early withdrawa of themonsoon as
therewas no rain after 2" week of the September
anddsoduetolack of rainfal inwinter months. The
onset of monsoon occurred in the 26™ standard
meteorol ogical weeks(SMW) which arethenormal
week of onset of monsoon at thiscenter. Theamount
was good and brought about sufficient rainto the
riceand sugarcanecrops. Thehighestrainfall (166.3
mm) occurred during the 33¢ SMW. Albeit the
rainfall waswell distributed inthe months of July
and August, but norainfall occurred after 37" SMW
(Mid September) to 11" SMW (Mid March).
Summer season was moderate and weekly average

maximum temperature remained below 39.2°Cin
20" SMW whereas, minimum temperature was
highest (26.8°C) in 25" SMW. Thelowest minimum
temperature (3.2°C) was recorded during 52™
SMW. A very high weekly average of RH (92%)
was recorded during 50" and 52 SMW wheress,
lowest averagereative humidity of 54 percent was
recorded in 22" SMW. Weekly average of daily
bright sunshine hourswas highest (9.9 hrs) in 23
SMW and lowest (0.7 hrs) in 1 SMW. Due to
regular cloudy weather most of the weeksin the
Kharif season received lessthan 6 hours of bright
unshine.
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6. PERSONNEL
6.1 STRENGTH
Table6.1: Saff position as on 31-03-2012
Category Sanctioned Filled
RMP o1 oL
Scientific 3 0
Technica 5 )
Administrative 16 18**
Supportive 10 10
Total 90 83

** As per new cadre strength after re-struturing of administrative strength, one post of PA. and one post of Jr.

Steneo are in excess.

6.2 NEW APPOINTMENTS/JOININGS

Dr. V. K. Singh, joined as Principal
Scientist (Agronomy), on 25.05.2011.

Dr.R.S. Yadav from National Research
Centrefor Agroforestry (NRCAF), Jhans
has joined as Principal Scientist (Soil
Science) on 27.8.11

Dr. N. Ravisankar, from Central
Agricultural Research Indtitute, Portblaire
has joined as Principal Scientist
(Agronomy) on 30-5-11.

Dr. Harbir Singh from Nationa Centrefor
Agricultural Economics and Policy
Research (NCAP), New Delhi has joined
as Principal Scientist (Agricultural
Economics) on 27-5-2011.

Dr. Poonam Kashyap, Scientist
(Horticulture) transferred from 1ARI
Regiona centre- Amartara(Shimla) and
joined Directorateon 16.5.11.

Dr. A.K.Prusty, Scientist (Aquaculture)
transferred from Central Institute of
Fisheries Education (CIFE), Varodaand
joined Directorateon 16.5.11.

Eo|D)g-TIB |Bo =

PD7sZ Annual Report 2011-12

Dr. Sudhir Kumar, Scientist (Plant
Physiology) hasjoined on 5.9.2011.

Ms Monalisha, Scientist (SWCE) has
joined on 23.12.2011.

Mr. Rgikumar Meena, Driver transferred
fromNBAIM, Mau and joined on 1-10-
1.

6.3 PROMOTIONS

Dr. S.P. Singh promoted to the post of
Principal Scientist retrospectively from

6.4 RETIREMENTS

m ] Dr.N.D.Shukla, Sr. Scientist (Agril.Econ)
3| retired on 31-12-2011

Shri Jaipa Singh, Driver retired on 31-7-
2011.
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7. ORGANIZATIONAL STRUCTURE

Research Advisory
Committee

Institute Management

Committee

Research Programmes

Cropping Systems &
Resource Management

] Organic Agriculture
Systems

= Integrated Farming
Syslems

S Resources Characterization

and System Diagnosis

— Technology Transfer and
Refinement

AICRPon
Integrated Farming
Systems
Mumn Centres - 25
Sub Centres =12
Voluntary Centres — 05

O e Centres — 32

prerirer

— Establishment

_— Acoounts

Stores & Purchase

Estute, Works &
Mainienance

—1  Security Services

PME Cell —

ARIS Unit —
I'T™ Unit —

RFD Cell —

Central Laboratorics
{Chemical, Agronomy- —
Agro-met & Organic)

Farm Services —

Library & Reprographic
Services
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9. Research

Achievements

- Cropping Systems and Resource

Management (CSRM)

- OrganicAgriculture Systems(OAYS)

Integrated Far ming Systems (1 FS)

Resource Characterization and Systems
Diagnosis (RCSD)

» Technology Transfer and Refinement (TTR)

Exter nally Funded Projects
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9.1 CROPPING SYSTEMS AND RESOURCE MANAGEMENT (CSRM)

Alternative Cropping Systems

Bio-intensvecomplementary cropping systems
for high productivity and profitability

Ten bio-intensive complimentary cropping
systemswereevauated for higher productivity and
profitability. The effect of these systems on rice
equivalent productivity, net returns, per day
productivity and per day profitability are presented
inFgs. 9.1.1t09.1.3. Bio-intensve Sysemof raising
maizefor cobs+ vegetable cowpeain 1:1ratio on
broad beds (BB) and sesbania in furrows during
kharif and mustardin furrowsand 3 rowsof lentil
on broad bedsin rabi while 3 rowsof green gram
on bedsin summer was found remarkably better
than otherswhich produced highest yield of 18.3t
hat asriceequivaent with productively of 50.2 kg
grain ha'day* and profitability of 363 ha'day™.
The complimentary effectscould bereflected inthe
system asin broad bed and furrow (BBF) system,
thefurrowsserved asdranage channe sduring heavy
rainsin kharif whichwere utilized for in-situ green
manuring with 35t ha' green foliageincorporated
after 45 daysof sowing and timely sown mustard
crop inthesefurrowsresulted agood harvest 1.9t
ha'! and abonusyield of lentil (1.4t ha?) could

I I 1 |
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Fig. 9.1.1. Effect of bio-intensive cropping systems on rice
equivalent yield (t ha?)
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Fig. 9.1.2. Effect of bio-intensive cropping systems on Net
returns (Rs ha?)
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Fig. 9.1.3. Effect of bio-intensive cropping systems on Rice
Equivalent Productivity (kg haday™)

be harvested on one hand and 30% of irrigation
water could be saved asapplied only infurrows. In
the summer season green gram could yield 1.0 t
ha asgrain whileincorporation of greenfoliage of
about 4t hatinthe soil further helped the system
favourably.

Bio-intensive System of raising [Maize +
Cowped] (f) - Maize(G) + Blackgram- Wheat +

D
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Fig. 9.1.4. Effect of bio-intensive cropping systems on
Profitability (F ha'day™)

Methi —Green gram system was al so found better
whichresultedin17.1t ha' asriceequivaentyield
with productivity of 49.8 kg grain ha*day* and
profitability of 201 ha' day*. Thissystem proved
to bethesecond bestintheorder of merit. Thelowest
yield (10.0t ha') and profitability (z 117 ha'day™)
was obtained under the conventional rice-wheat
systems.

Thecropping sysemswerea so eva uated based
on physiological parametersfor therabi crop season
2011-2012. Thebiointensfication of different crops
affected the growth of crops. Small canopy stature
cropsinbio-intengfication combinationlikelentil and
vegetable peashowed lessincreasein leaf areaindex
(LAI)i.e by 9and 16%, respectively, comparatively
with other crops, which dsoreflected inthedecrease
of crop growth rate. While comparatively large
canopy staturecropslikewhesat and mustard showed
increasein their rate does not vary among crops
under zerotillagefor different combinations, butin
wheat+mustard (6:1) bio-intensification, mustard
showed highest photosyntheticratei.e. 28.84 umole/

m?/S (table 9.1.1). Further, crop growth rate,
photosynthetic water use efficiency (PWUE) and
photosynthetic radiation use efficiency (PUE)
followed the sametrend for mustard. Wheat cropin
wheat+methi (6:1) under zerotillage (ZT) showed
better photosynthetic water useefficiency among al
the intensification combinations. Oat among
combinations showed highest transpiration rate.
Resultsin wheat+mustard and wheat+methi bio-
intensification showedincreasein LAl by 29% and

40%, respectively.

Theorganic carbon status of the soil increased
sgnificantly over theinitia vaueswiththeincluson
of leguminous crops. Among the ten cropping
systems tested, maize (C) + V.Cowpea (BB) +
Seshania(P)- Lentil (BB) + Mustard (F)- Greengram
(highest BB-ZT) (G+R) and maize (G) + black
gram—V.pea(B) + Mustard (F) (ZT) —Greengram
(ZT) (G+R) recorded higher organic carbon content.
Theincreasein carbon content was superior to the
other cropping systems (table9.1.2)

Increasein organic carbon statusof the soil may
be attributed to the accumulation of root residues
and shedding of leavesby leguminouscrops. The
organic carbon valueswerelessinfluencedinrice-
based cropping system.Cropping systemsincreased
organic carbon content over initia level by 0.01-
0.05%, whereas, rice-wheat cropping system
resulted inreduction of organic carbon content over
initial levels by 0.002%. Similarly progressive
increase in available N, available P (4-8 kg ha?)
was observed in cropping sequences involving
vegetables, pea, and black gram, green-gram,
cowpeaetc. Therewasabuildup of avallableK in
maize based cropping sequences (146-156 kg
hat). Thelowest value of available K wasrecorded
inrice-wheat (125 kg ha).
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Table: 9.1.1 Morpho-physiological variationsunder different bio- intensification combinations
Treatments Crops LeafArea Root Plant Photosynthetic Transpiration PWUE PRUE CGR
Index(LAI) Length Height rate mmole/s (4-6
(cm) (cm) pmole/m?/s week)
(45DAS) gme/day
60 90
days days
WHEAT Wheat 378 587 1900 9170 220 7.05 315 22 224
LENTIL(B)+ L entil 430 680 1780 3465 24.70 7.80 317 247 252
WHEAT (FIRB) Wheat 300 532 1820 8856 290 6.17 3717 229 210
LENTIL(BB)+  Lentil 537 589 1970 3850 2520 753 33 252 277
MUSTARD(F) Mustard 476 650 2890 14856 2520 781 323 168 342
MUSTARD+  Veg.Pea 348 405 2120 3490 1930 823 235 193 173
VEG PEA (FIRB) Mustard 413 613 2160 13020 2646 7.69 34 265 361
TORIA+G Toria 369 583 2070 8260 2342 6.29 372 234 300
SARSON(TPT) GSarson 390 590 1970 6740 2690 848 317 269 329
METHI Methi 368 640 1860 3650 16.90 520 325 169 179
WHEAT+ Wheat 464 598 2140 8500 24.70 8.66 285 247 185
MUSTARD Mustard 500 638 2980 13200 2884 8.77 329 28 433
(6:1)(2T)
WHEAT+ Wheat 420 600 2200 9000 290 6.17 3717 229 175
METHI Methi 38 527 1880 3820 16.60 538 309 166 204
(6:1)(2T)
WHEAT+ Wheat 425 613 2140 8580 275 725 315 22 198
METHI (6:1)  Methi 358 48 1790 3800 17.20 563 306 172 207
OAT (F) oat 427 690 2400 11800 2790 963 290 279 314
Table9.1.2. Influenceof bio-intensive complementary cropping systemson soil properties
Treatments OC  AvalableP AvailableK
(9kg”) (kgha')  (kgha?)
Rice-wheat(Conventional, Flat bed) 31 24.3 120
Hy-R-Lentil+Wheat (FIRB)-Cowpea(V+R) 31 248 118
Maize(C)+Cowpea(BB)+Seshbania(F)-Lentil (BB)+Mustard(F)-gg (BB-ZT)(BBF) 37 30.7 153
Maize(G)+Blackgram-Vegpea (B)+Mustard(F)(ZT)-gg (ZT)(G+R) 36 283 156
Maize(C)+Seshania-Toriat+Gobhisarson-Greengram (ZT) (G+R)(FB) 35 315 150
Sorghum+Clusterbean(f)-Maize(C)+B.g.-M ethi-Onion+Coriander 35 328 141
Pigeonpeat+Blackgram-Wheat+Mustard (ZT)-Cowpea(f)(ZT)(FB) 35 319 130
Pigeonpeat+Soybean-Wheat+Methi (ZT)-Amaranthus(ZT-FB) 34 325 14
Maize+Cowpea(f)—Maize(C)+BG—Wheat+Methi—GG (G+R)(FB) 35 R2 146
Sorghum+Cowpea—Oat—PM +Clusterbean 33 251 113

PD7s2 Annual Report 2011-12
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Evaluation of different cropping syssemsunder
limited water availability situations

Four cropping systems (pearl millet —wheat,
maize—mustard, pigeon pea—barley and sorghum
— lentil) were evaluated for productivity and
profitability under limited water availability condiitions
During kharif, noirrigation wasgivento any of the
crops and therefore the yield differences are not
there. During rabi, these systemsweregrown under
one, two and threeirrigationsregimesrespectively.
The effect of limited water availability on wheat
equivaent yield and net returns of these cropping
systems, arepresentedin Figs. 9.1.5and 9.1.6.

Under oneirrigation, Sorghum—Lentil cropping
system provided maximum whesat equivaent yield
(WEY) of 4.09t ha' and net returns of about 23700
Z ha'. Under two irrigations, Maize — Mustard

ha' and net returns of about 37900 F ha’.Under
three irrigations, Pigeon pea — Barley cropping
system provided maximum WEY of 9.7t ha' and
net returnsof about 92000 F ha*, followed by Pearl
millet “Wheat (6.42 t ha') and about 59000
ha.

Resour ce conservation and sustaining high
productivity through cropping system
management and land configuration

To study the effect of different land
configurations and cropping Systemson resource
conservation, system productivity and profitability
aswell assoil fertility, an experiment with twelve
treastment combinationsof land configuration [flat bed
(FB), furrow irrigated raised bed (RB) and broad
bed- furrow (BBF)] and cropping systemswith 3
replicationswere evaluated in the strip plot design.

cropping system provided maximumWEY of 5.39t  Thecropping syslemswere:
i 1ikeiia
= < Z 'Zl.ﬁ
= “:: E s
. = - i
- Fral |I IJIIBH Mlalre muviard l‘mln I.:.|'|rJ- St ghn-lenill Pearl miile bkl I‘I:ruu|- [ —]
| 1| .»! ] 47 | 250 1 A 1R = 1 Tk ‘:uz' 36 | 2031 | 133
L] !Jnl. 636 L 068 .l" FETT el ] AN L IR
{CRETCTTS M S N S N S Y CEXTN T ECL I T s

Fig. 9.1.5. Effect of limited irrigation on wheat equivalent
yield of cropping systems

Fig. 9.1.6. Effect of limited irrigation on net returns of
cropping systems
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1. Flat bed system
kharif rabi summer
Maize (Ma) Vegetablepea(VP) Greengram (GG)
Rice(R) Lentil (L) Greengram (GG)
Sorghum f (S¥) Mustard (M) Greengram (GG)
Pigeon pea (PP) Wheat (W) Greengram (GG)
2. FIRB system
kharif rabi summer
Ma(B) + Se(F) VP(B)+W (F) GG(GtR)
GG(B)+R(F) W (F)+L (B) GG(GtR)
Sf (B) + Se (F) L(B)+M (F) GG(GtR)
3. BBF system
kharif rabi summer
[Ma+VC] (BB) (2:1) + Se(F) VP(BB) +W (F) GG(GHR)
GG(BB)+R(F) L (BB) +W (F) GG(GtR)
[SF+VC] (BB) (2:1) + Se(F) L (BB)+M (F) GG(GHR)
[PP+BG] (BB) (2:1) + Se(F) W (BB) + M (F) Falow

Note: B — bed, F — furrow, Se — sesbania, VC — vegetable cowpea

Theeffect of land configuration and cropping
systemson riceequivalent yield and water useare
presentedinFigs. 9.1.7t09.1.8.

During kharif, Pigeon pea(RB) + sesbania(F)
system produced maximum rice equivalent yield,
REY (6.38t hat) followed by [Pigeon pea+ Black
gram] (BB) + seshania(F) system (5.88t hat) and
Pigeon pea (FB) system (5.12 t ha) while Green

gram (BB) + Rice (F) produced lowest REY (1.05
t ha'). During rabi, vegetable pea (RB) + Wheat
(F) system produced maximum wheat equivalent
yield, WEY (12.12t ha®) followed by Mustard (FB)
(6.98t ha') and whest (FB) (6.18t ha') while L entil
(RB) + Mustard (F) produced lowest WEY (1.75t
hat). During summer, green gram after veg. pea(FB)
produced 0.85t ha™.
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Fig. 9.1.7. Effect of land configuration and cr opping systems
on rice equivalent yield
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Fig. 9.1.8. Effect of land configuration and cr opping systems

on water use



Maize (B) + Sesbania (F) - Veg. pea (B) +
Whest (F) - Green gram, Maize—Veg. Pea—Green
gram (FB) and [Maize + Veg. Cowpea] (BB) +
seshania(F) —Veg. Pea(BB) + Wheat (F) —Green
gram cropping systemsused 71, 64 and 48 ha-cm
water, ascompared to 182 ha-cm by Rice—Lentil
—Greengram (FB) system. Averaged over cropping
systemsabout 29.6 and 43.5 % irrigation water was

saved using Raised bed and Broad bed than Flat
bed.

Physiological observationsfor thevariouscrops
i.ewheat, lentil, mustard and vegetabl e peaduring
rabi season during 2011-2012, showed effect of land
configuration. Vegetable peaunder Furrow irrigated
raised bed (FIRB) showed higher plant height and

Table9.1.3. Morpho-physiological variationsof cropsunder different land configuration

Treatments Crops Plant LAl Fresh Dry Physio% Photo. Transpiration PWUE PRUE
height Weight Weight water rate mmole/s
(cm) (45Days) g/m? loss % pmole
30 60 g/m? m2/s
days days
FLAT BED
Veg.pea 2067 195 297 13335 1852 8611 1810 856 211 121
Lentil 4467 104 353 4787 452 9056 2350 731 324 158
Mustard 15033 317 543 18525 2432 86.87 2460 6.43 383 164
Wheat 9567 122 320 5868 1076 8166 2640 9.39 281 264
BROAD BED FURROW (BBF)
V.peatWheat \Vegpea 2733 276 346 18920 2608 8622 1830 851 215 122
Wheat 7933 122 239 6912 846  87.77 2650 941 282 265
Lentil+Wheat Wheat 9000 118 290 6865 836 8782 26.20 9.38 279 282
Lentil 4033 123 273 5133 1112 7834 2390 741 323 159
Mustard+Lentil Mustard 13100 101 300 21640 2092 9033 24.60 6.46 381 164
Lentil 3000 347 537 4045 1060 7379 2370 731 324 158
Wheat+ Mustard 6767 117 230 17200 1648 9042 24.70 6.48 381 165
Mustard Wheat 8633 270 463 4316 840 8054 2620 9.3 279 282
FURROW IRRIGATED RAISED BED (FIRB)
Wheat+V.Pea  Wheat 9067 253 375 %664 1004 8961 26.20 9.31 281 262
VegPea 3867 172 381 21613 2156 9002 1820 848 215 121
Wheat+Lentil  Wheat 8833 116 300 5243 925 836 26.30 882 298 263
Lentil 3700 136 300 7522 804 8931 2390 739 323 159
Mustard+Lentil Mustard 14167 138 307 307.96 2600 9156 24.70 6.47 382 165
Lentil 3R00 475 540 5584 692 8761 2370 731 324 158
Wheat+ Wheat 8800 129 267 4692 7R 87 2650 9.29 285 265
Mustard Mustard 9500 325 523 18656 1692 9093 24.70 6.45 383 165

&
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higher leaf areaindex (LAI) in comparison to the
Flat bed (FB) and Broad bed furrow (BBF) system,
Whilemustard showed higher plant height with high
photosynthetic water use efficiency with lesser
transpirationrateamongst al thetrestments. Ininitia
stage of growth, Lentil showed higher LAI under
both land configurationi.e. FIRB and BBF, inthe
mustard-+lentil treatment but after 60 daysit shows
some stagnation which may resultsdueto shading
effect of mustard whilein other trestment lentil does
show low LAI even in the initial stage too.
Physiological Yowater lossindicatesthe amount of
water inthecrop plants, showed that lentil under flat
bed, mustard in BBF and FIRB while veg. peain
FIRB showed highest % physiological water lossi.e
around 90% (Table9.1.3.), indicatethat these crops
used maximum water among al the crops. Other
parameterslike photosynthetic rate, transpiration,
photosynthetic water use efficiency (PWUE) and
photosynthetic radiation useefficiency (PRUE) does
not follow adefinitetrend. Overall physiological
observationsindicatethat Land configuration affects
thevarious physiologica parametersinrabi crops.
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Farm M echanization, Tillageand Conservation
Agriculture

Evaluation of different r esour ce conser vation
technologiesfor planting of rice

The comparative performance of different
methodsof rice planting, namdy; hand transplanting
(HT), transplanting by self-propelled transplanter
(MT), transplanting by manua transplanter (Mar),
bed planting (BP), zerotill drilling (ZT), Sriptill drilling
(ST), rotary till drilling (RT), drum seeding (DS) and
sprouted broadcasting (BS), with respect toriceyidd
(Y), benefit: cost ratio (B: C), energy output: input
ratio (EE), water use (WU), infiltration rate (IR) and
weed infestation (\We) waseval uated. The effect of
planting methodsonriceyied, benefit: cost ratioand
energy efficiency and effect of planting methodson
riceyield over theyearsaredepictedin Figure9.1.9
and Figure 9.1.10 respectively.

It was noted that therice (Saket —4) yield was
higher inMT (9.9%), MaT (8.0%), ZT (6.9%), ST
(2.4%), RT (0.8%) and BP (0.4%); but lower in
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Fig. 9.1.9. Effect of planting methodson riceyield (Y), ben-
efit: cost (B:C) and energy ratios (EE) (CS — Conventional
sowing, BP — Bed planting, ZT — Zero till drilling, ST — Strip
till drilling, RT — Rotary till drilling, DS — Drum seeding, BS
— Sprouted broadcasting, HT — Hand transplanting, MT —
Mechanical transplanting, MaT _ Transplanting by manual
transplanter)
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Fig. 9.1.10. Effect of planting methods on rice yield over
the years (CS — Conventional sowing, BP —Bed planting, ZT
— Zero till drilling, ST — Strip till drilling, RT — Rotary till
drilling, DS—Drum seeding, BS— Sprouted broadcasting, HT
—Hand transplanting, MT — Mechanical transplanting, MaT
_ Transplanting by manual transplanter)
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DS (3.4%), CS (8.0%) and BS (11.2%),
respectively, comparedtotraditional HT (4.63t ha
). Thenet returnwas 48 higher in ZT, 43 and 40%
higher in MT and MaT; 20 to 31% higher in DS,
BP, RT and ST; but 1 and 9% lower in CSand BS,
respectively, compared toHT (Rs. 18280 ha'). The
B: Cratiowas31% higher in ZT, 16 to 22 percent
higher in ST, MaT, MT, BPand RT; 8 and 4 %
higherinDSand CS; but at par in BS, respectively,
comparedto HT (1.62). Energy output: input ratio
was 27% higher in ZT, 16 to 8% higher in al the
methodsexcept DS, CSand BS, whereit was4 to
12%lower, comparedto HT (4.33). Thewater use
was 36% lower in BP; 2t0 9 per cent lower inal
other methodsexcept CS, DSand BS, whereit was
4t0 8% higher, compared toHT (200 ha-cm). The
infiltration ratewas maximumin BP (82 mm day™?)
and lowest (34 to 38 mm day™) in the three
transplanting methods because of puddling. The
weed dry matter was 69 to 223% higher inall the
methods but 38 and 40 percent lower in MaT and
MT, compared to HT (64 kg ha?).

To assess the influence of different tillage
treatmentson soil organic carbon, variousfractions
of SOC, macro and micronutrient and their
distribution to 60cm depth in soilsfrom long term
experiment of resource conservation technologies.
Thetrestmentswere conventiond sowing (CS), zero
tillage(ZT), rototillage (RT), bed planting (BP) and
driptillage(ST). InZT, thebulk density wasgreatest
near the soil surface, whereasit was higher under
conventiona sowingin 15-30 cm layerscompared
with zerotillageand bed planting. SOC content was
greatest under ZT (7.5 g kg?), followed by strip
tillage and bed planting and lowest under
conventional sowing, i.e., 4.45g kg*. Beneath 30
cm, the SOC concentrations decreased with
increasing depth for dl tillagetreatments.
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Fig. 9.1.11. Distribution of soil organic carbon under
different tillage regimes

Differencesinmicrobia biomassC werelimited
tothesurfaceof ZT, ST and BP, which wasgreater
than CSand RT. However, thisdifferencewassmall
or no differencesin total microbial biomasswere
measured in deeper depths. The total microbial
biomassC, particulate organic C, Pand K decreased
with increasing depths. Available Zinc (0.59-.65
ppm), available Copper (0.66-2.52 ppm), available
Iron (5.22-14.60 ppm) and available Managanese
(1.30-7.46 ppm) ranges with different tillage
treatmentsand depths. Distribution of Zn, Fe, Mn
and Cuin profileindicated that the micronutrients
concentration decreased with increasing soil depth
in all the treatments with some exceptions
(Conventional sowing). Beneath 30cm, the
micronutrient concentration decreased with
increasing depth for all tillageregimesandtherewere
no significant differencesbetween treatments. The
higher content of micronutrientsin surfacesoil might
be due to higher content of organic carbon. The
critical limitsfor soil availableZn, Fe, Mnand Cu
are 0.6 mg kg?, 4.5 mgkg?, 3.5 mgkg?*and 0.2
mg kg, respectively. Withthesecritical limits, the
micronutrient content of the plots indicates that
resource conservation technol ogies practi ces caused
improvement inavailablemicronutrient atusof soils.
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Higher content of micronutrient cationsintheplots
may be attributed to increase in organic carbon
content.

Puddling requirement and mat type nursery
raisngtechniquefor mechanized transplanting
of rice

Mat type nursery raising technique for
transplanter

It was observed under on-station aswell ason-
farm Stuationsthat thebest combination for nursery
raising was asize of 5.0 m x 1.2 m nursery bed,
sown at 30 kg ha™ seed (Saket - 4) rate and
transplanting 16 to 20 daysold seedlingsat height
of seedling (105-115 mm), root length (40-45 mm),
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trunk diameter (3.2-4.2 mm), thickness of seedling
at the base of root (3.6-4.3 mm), leaf stage (3-4)
and about 20 thousand seedlingsm (Table9.1.4).

Puddling requirement for transplanter

For determining optimum puddling requirement
for ricetransplanter, 4levelsof puddling; 0, 1, 2and
3 passes of peg type puddler, were tried. In zero
passof puddling treetment, only dry tillagewasdone.
The optimum puddling requirement for rice
transplanter was one operation of puddler with
corresponding puddling index of 42.3 percent, depth
of puddleprofileof 55.4 mm, bulk density of 1.52t
n3, water content of 48.7 percent and penetration
resistance of 1650 k Pa(Table-9.1.5).

Table9.1.4: Riceyield (t ha™) obtained at different seed ratesand agesof seedlingtransplanted by thetransplanter

Seed rate(kg ha™) Ageof seedling (days) Mean

16 20 25 30
0 52 50 49 45 49
) 50 49 45 40 46
40 49 45 40 36 42
Mean 50 48 45 40
CD at 5% Seed rate= 0.09, Age of seedling=0.11

Table9.1.5: Characteristicsof puddlebed asinfluenced by puddling level
Efficiency Par ameter Puddlinglevel (No. of puddler passes)
0 1 2 3

Depth of puddle soil, mm 25 554 634 875
Amount of dispersion, % 185 423 445 565
Bulk density of puddle profile, t m3 163 152 159 168
Water content of puddle profile, % 353 487 498 499
Penetration resistance of puddle profile, k Pa 1950 1650 1750 1850
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Performance of rice transplanter

The performance of ricetransplanter wasgood
and was dependent on the condition of puddie bed,
dengty of seedlingsinthemat and operator’ssKills.
Average number of hills m= was found to be 44.
The growth and subsequent establishment of the
transplanted seedlingswerefagter having 0.44 million
hillsha* with 18-20 activetillershill™. Under normal
conditionsthetransplanter recorded 0.18—0.20 ha
hr field capacity, 2.35—2.61 ha diesd consumption
and planting of 3-4 seedlingsper hill with average
inter-hill spacing of 100 mm, standing angle of
transplanted seedlings 70-75 degree and
transplanting efficiency of 90- 93 %. Theuniform
growth of crop was due to uniform depth of
placement of seedlingsat uniform spacing with equa
number of seedlingspper hill, resultingin higher yield
inmechanically trangplanted field.

Thegrainyield of rice (Saket - 4) asaffected by
different levels of puddling and methods of
transplantingisgivenin (Table-9.1.6). Theresults
indicated that, the yield increased with puddling
operations. Theincreasein grainyield washighest
inone passof puddler, both under manual (5.7%)
and mechanicd transplanting (7.3%), over zero pass.
Thisincreasein two passesof puddler was3.7 and

Table9.1.6: Grainyield of riceasaffected by different
puddlinglevelsand transplanting methods

Puddler passes Transplanting Grainyield
method (tha®)
Zero Manual 435
Mech. 452
One Manual 460
Mech. 485
Two Manual 477
Mech. 510
Three Manual 485
Mech. 527

5.2% under manual and mechanical transplanting
respectively. Theyieldincrease under three passes
was 1.7% in manua and 3.3% in mechanical
trangplanting over two passes. Theaverageincrease
in mechanical transplanting was 6.5 percent
compared to manual transplanting.

A comparison of cost under manual and
mechanicd trangplanting reved ed that themechanica
transplanting by rice transplanter provided
considerable saving in labour (80%) and cost of
operation (58%); higher yield (9.9%), net returns
(43%), benefit: cost ratio (22%), energy output: input
ratio (16%); whilerequiring lessspecific cost (18%)
and specific energy (14%) compared to manual
transplanting (Table-9.1.7).

Table9.1.7: Comparativeeconomicsand ener gy use of
manual and mechanical transplanting of rice

Parameter Manual M echanical
transplanting  transplanting
Net income, Rsha* 18280 26,160
Benefit: cost ratio 162 198
Specific cost, Rskg? 6.41 523
Specificenergy, kcal kg 693 597
Energy output: input ratio  4.33 503

Evaluation of different machinesfor direct dry
seeding of rice

Five machines for direct dry seeding of rice,
namely; conventiona drill (CS), zero-till drill (ZT),
grip-ill drill (ST), rotary-till drill (RT) and bed planter
(BP) wereevaluated using uniform seed (Saket - 4)
rateof 30kgha. Under ZT, ST, RT and BPsowing
wasdonedirectly without any field preparation but
sowing under CSwasdone after preparing thefield
with two harrowing, 2 cultivator passes and one
planking operations. Therow spacing was kept at
180mminCS, ZT, ST and RT, and 120 mmin BP.
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The performance parameters of different rice
seeding machinesshowed that ZT, ST, RT and BP
of rice saved time (89 to 86%), labour (87 to 83%),
diesd (88to 60%), cost (8210 65%), energy (88to
61%) and also irrigation water (8 to 38%) as
compared to conventiond sowing (Table-9.1.8). The
zerotill drilling produced higher rice (16 %), net
returns(49%), B: Cratio (25 %) and energy output:
input ratio (39 %) whilerequiring lesser specific cost
(20 %) and specific energy (28%), compared to
conventiona sowing.

Thericeyidd, economicsand energy useaffected
by different methodsisgivenin Table-9.1.9. The
rotary till drilling produced higher rice (9.6%), net
returns(27%), B: Cratio (13%) and energy outpuit:
input ratio (15%) whilerequiring lesser specific cost
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(11%) and specific energy (13%), compared to
conventional sowing. Thesgtriptill drilling produced
higher rice (11%), net returns (33%), B: C ratio
(16%) and energy output: input ratio (25 %) while
requiring lesser specific cost (13 %) and specific
energy (20 %), compared to conventional sowing.
The bed planting produced higher rice (9 %), net
returns (25 %), B: Cratio (11%) and energy outpuit:
input ratio (24%) whilerequiring lesser specific cost
(10%) and specific energy (20%), compared to
conventiona sowing.

Evaluation of drum seeder for direct seeding
of sprouted rice

The performance of drum seeder waseva uated
against broadcast method of direct sowing of

Table9.1.8: Performance parameter sof different rice seeding machines

Parameter y4) Srip-till Bed Roto-till Conventional
drill drill planter drill drill
Effectivefield capacity, hah™ 045 042 0.38 035 047
Field Efficiency, % 57 51 51 57 60
Fuel consumption, | hat 80 105 100 270 68.0
Cost of sowing, Rs. ha 80 1060 90 1690 4810
Energy requirement, MJ hat 465 606 52 1534 3942
Table9.1.9: Yield, economicsand ener gy usein different methodsof direct dry seedingof rice
Parameter y4) Srip-till Bed Roto-till Conventional
drill drill planter drill drill
Grainyield, t hat 495 474 4.65 467 426
Straw yield, t ha* 58 56 55 57 52
Net income,Rs.(1000)ha'? 270 240 25 230 180
Benefit: cost ratio 212 19% 183 191 169
Specific energy, k cal kg 547 607 610 661 73
Energy output: input ratio 549 494 492 44 39%
Specific cost, Rskg? 4.89 529 550 544 6.12
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sprouted rice under unpuddle condition. The pre-
germinated rice (Saket - 4) seedsweresown at the
rateof 30 kg ha*. The performanceof 8- row drum
seeder was satisfactory (field capacity = 0.065 ha
hr?, field efficiency = 45%, Cost of operation=Rs
610 hat and energy requirement = 78 MJ ha?).
Drum seeding provided higher riceyield (8.8%), net
returns(33%), B: Cratio (8%), energy output: input
ratio (9%) whilerequiring lower specificenergy (8%)
and specific cost (7%) compared to broadcasting
method of sprouted seeding of rice (Table-9.1.10).

Table9.1.10: Economics and energy use of different
methods of seeding of sprouted rice

Parameter Drum seeding Broadcasting
Grainyield, t hat 447 411
Netincome, Rs. (1000)ha 220 165
Benefit: cost ratio 176 163
Specificenergy, kcal kgt 72 785
Energy output: input ratio 416 382
Specific cost, Rs. kg 588 6.35

Evaluation of different drill machines for
planting wheat succeeding rice

The comparative performance of different
machines namely; bed planter (BP), zero-till drill
(ZT), strip-till drill (ST), rotary-till drill (RT), and
conventiond drill (CS), intermsof wheat yield (Y),
benefit: cost ratio (B: C), energy output: input ratio
(EE), water use(WU), infiltrationrate (IR), Phalaris
minor (PM) and other weeds (OWE) was assessed.
Theeffectivefidd capacitiesof RT, ST, ZT, BPand
CS were 0.42, 0.39, 0.52, 0.35 and 0.45 ha ht,
respectively (Table-9.1.11).

Therotary, strip and zero till drilling and bed
planting were time saving (70, 78, 83 and 75%),
labour saving (76, 73, 78 and 70%), diesel saving
(65, 85, 87 and 87%), cost saving (71, 78, 82 and
77%), energy saving (65, 84, 87 and 86%) and also
irrigation water saving (10.6, 10.2, 11.0 and 35%)
compared to conventiona sowing of wheat. Also,
there was saving of about 20-25% in seed and
fertilizer inputs in bed planting compared to

Table9.1.11: Comparison of performance of bed planter (BP), zero (ZT), strip (ST) and rotary-till (RT) drillswith

conventional drill (CS)

Parameter Cs BP ST zZT RT

Row spacing, mm 180 120 180 180 180
No. of operations (including seed bed preparation) 6 1 1 1 1

Effectivefield capacity, hah™ 045 0.35 0.39 052 042
Field efficiency, % 61 &0 GS] 60

Fuel consumption, | hat 56.3 76 87 75 19.7
Cost of sowing, Rs. ha 4985 U2 1090 83 1443
Energy requirement, MJ ha* 3190 436 497 428 1112
Grainyield, t ha 491 510 5.37 526 518
Benefit: cost ratio 2.78 313 313 312 310
Specific energy, k cal kg 653 539 532 526 542
Energy output: input ratio 459 556 563 570 5153
Specific cost, Rs. kg 598 525 517 525 525
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conventiona sowing. Zero, stripand rotary till drills
and bed planter provided higher wheat yields (4-
9%), net returns (9-13%), cost effectiveness (11-
12%) and energy efficiency (20-24%); required
lower specific energy (17-19%) and specific cost
(5-8%); and reduced Phalaris minor (44-77%),
other weeds (61-72%), compared to conventional
sowing of wheat (Fig. 9.1.11).
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Fig. 9.1.11. Effect of planting methods on wheat yield (Y),
benefit: cost (B:C) and energy ratios (EE) (CS — Conven-
tional sowing, BP — Bed planting, ZT — Zero till drilling, ST
— Strip till drilling, RT — Rotary till drilling)

The effect of different resource conservation
technologies on soil organic carbon (OC), mean
weight diameter of aggregates(MWD) and percent
change in OC and MWD reved ed that there was
animprovement in soil propertiesby theuseof these
drills. Zerotill drilling resulted inmaximummoisture
content at all the growth stages of crop, minimum
coneindex and bulk density, and maximum OC and
MWD than any other method. Bed planting, and
zeroand riptill drillingimproved soil organic carbon
(15-38%) whereasrotary till drilling and conventiona
sowing reduced OC (2-11%) after twelve crop
cycles. Bed planting, and zero and stripttill drilling
asoimproved meanweight diameter of aggregates,
MWD (18-72%), whereas rotary till drilling and
conventional sowing reduced MWD (13-19%) after
twelvecrop cycles.

20752 Annual Report 2011-12

2

rx Lo

Ag
> S
bl

Evaluation of different crop residues
management practicesin rice-wheat cropping
system

A field experiment isin progresssince 1998 to
study the energy requirement and cost of recycling
of rice-whesat straw after combine harvestingandto
evaluate the performance of subsequent cropsin
straw recycled fields. The recycling was done by
rotavator and achieved in shalow layer only (30-70
mm). Theaction of rotavator wasto impart rotation
to successive bitesof soil so that chopped/ broken
straw fallsbetween these bitesfor uniform mixing
withthesoil. After harvesting of riceand whest, three
straw management practices(recycling, retrieva and
burning) were practiced before the planting of next
crop. Self-propelled transplanter was used for
trangplanting of riceafter wheet raw recyding. Zero,
strip and conventional drillswere used for wheat
sowing after rice straw recycling. It was observed
that for recycling of rice (6 to 7t ha), aswell as
wheat straw (8to 9t ha?), the degree of recycling
was 80-85% and cost and energy of recycling of Rs
2970 ha! and 2630 MJ ha, respectively. There
wasgppearanceof yelowinginseedlingsat theinitia
stage but subsequent establishment and growth of
cropswasfound smilar to non-straw recycledfields.
The recycled wheat straw got decomposed after
about 50to 55 daysinricefields.

Theeffect of different crop res due management
practices on yield, benefit: cost ratio (B: C) and
energy efficiency (EE) of riceandwheat aregivenin
Figure9.1.12. Theinsitu recycling of wheat straw
produced 13 and 10 per cent higher riceyield than
straw retrieva and burning trestments, respectively.
Thenet returnsunder straw recycling were 22 and
15 per cent higher; B: C ratio and energy output:
input ratio were 6 and 4% higher, and 2 and 4 per
cent lower; and specific cost and specific energy 6
and 4 per cent lower, and 2 and 5 per cent higher,
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Fig. 9.1.12. Effect of planting methods on wheat yield over
the years (CS — Conventional sowing, BP —Bed planting, ZT
— Zero till drilling, ST — Strip till drilling, RT — Rotary till

respectively. Therecycling of rice straw increased
thewheat yield (8%), net returns (11%) and B: C
ratio (2%), but decreased energy output: input ratio
(5%); and increased specific energy (6%) but
decreased specific cost (1%) compared to straw
retrieva treatment.

Theeffect of crop res duemanagement practices
on the yield of rice and wheat over the yearsis
depictedinFigures9.1.13,9.1.14 and 9.1.15. Crop
resduerecycling and burningimproved soil organic
carbon, SOC (39 and 8%) whereas retrieval
decreased SOC (9%) comparedtoinitid vauesafter
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Fig. 9.1.13. Effect of crop residue management practiceson
yield (Y), economics (B:C) and energy efficiency (EE) of
rice (R ) and wheat (W) (SR — Sraw removed, SB — Straw
burnt, SI — Straw incor por ated)

Fig. 9.1.14. Effect of crop residue management practiceson
rice yield over the years (SR — Straw removed, SB — Straw
burnt, SI — Straw incor por ated)
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twelve crop cycles. Therecycling also improved
SOC (54 and 30%) compared to retrieval and
burning treetments. Crop residuerecyclingimproved
mean weight diameter of aggregates, MWD (15%),
whereasretrieval decreased MWD (6%) compared
toinitid vauesafter twdvecropcydes Therecyding
also improved MWD (22 and 16%) compared to
retrieval and burning treatments. Therecycling of
crop residuesimproved soil moisture content (14%),
bulk density (3%) and coneindex (22%) compared
toresidueretrieval.

Crop Nutrient M anagement

Reclamation of saline- sodic  soilsfor better
crop production and soil health

Therewasreductioninthe PMN inthesaline
sodic soilsby 34-45 percent over the normal soils
(17.4mgkg?). Useof amendmentssuch asgypsum,
FY M, Pressmud and green manureeither inisolation
or in combination led to increase in potentially
mineralizable nitrogen over the sdline-sodic control
plots. Introduction of Dhaincha asgreen manure
further increased the nitrogen mineralization
potentialsin saline sodic soilsover and abovethe
other inorganic amendments. Impact of cropping
systems (Rice-wheat, Rice-mustard and Rice-
barley) along with in situ residue incorporation of
the respective crops also had the similar trend of
potentialy minerdizablenitrogeninthesoil.

Thus, 25% higher N applicationinbothriceand
whest gave 17-22 percent higher system productivity
(REY) indl amendments(Table9.1.12).

Response of 25% excess N application was
observed in al treatments as well as cropping
systems. After the4 crop cycle, the REY increase
dueto 25% excessN applicationinrice- wheat was
1.0t0 2.9t ha? (lowestin pressmudto highestin
contral), inrice- mustardwas 1.1t0 1.8t ha® (lowest
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Table9.1.12: Mean, sandar d deviation and rangeof values
of potentially mineralizable N (N,) under different
amendmentsin saline- sodic soils

Treatments Mean SD CV%
Normal soil 174 54 154
Control (Saline sodic soil) 24 61 250
Gypsum (Gyp) 132 38 237
FYM 128 32 190
Gyp+FYM 136 64 243
Press mud 131 52 355
Pressmud + Gyp 142 57 2711
Gyp + Dhaincha (GM) 136 36 254
Pressmud + Gyp + GM 142 24 183
Gyp+FYM +GM 144 39 261
Pressmud + Gyp + FYM 148 27 224
Pressmud+Gyp+FYM +GM 157 51 214

in Gyp + Dhainchato highest in Pressmud + Gyp
+ FYM) and inrice- barley was 1.4 to 2.8t ha'
(lowestin FY' M to highest in Pressmud + Gyp +
FYM + GM). Higher nitrogen application further
enhanced thein situ decomposition of residuesfor
dl cropsaswasevident fromthe CO, measurements
under field conditions. Higher nitrogen application
further enhanced the decomposition of residuesfor
all crops(Table9.1.13).

Utilization of spent wash effluents for crop
production and soil amendment

Plant characteristics of sugarcane and biomass
productivity

Sugarcane grown with thedilution of effluents
variedinther plant characteristics. Canelengthwas
sgnificantly higher with 50% Effluentsand declined
thereafter under flat bed planting however, it was
further improved with therai sed bed planting. Cane



Table9.1.13: Effect of excessN application on riceequivalent yield in saline- sodic soils under different cropping

systems
Treatments Rice-wheat Rice-mustard Rice- barley
RN 25% excess RN 25% excess RN 25% excess
N N N
Control 97 126 6.1 7.7 70 89
Gypsum (Gyp) 96 121 54 72 71 91
FYM 82 99 48 6.2 52 6.6
Gyp+FYM 81 106 47 6.0 6.3 79
Press mud 101 111 58 75 74 94
Pressmud + Gyp 72 89 53 70 58 74
Gyp + Dhaincha (GM) 71 94 53 64 72 91
Pressmud + Gyp + GM 10.7 132 6.3 78 6.5 86
Gyp+FYM +GM 84 101 56 6.86 54 69
Pressmud + Gyp + FYM 1n2 134 57 75 64 82
Pressmud+Gyp+FYM+GM 114 142 68 88 81 109

*RN: recommended N applied inindividual crops

girth was however statistically at par under all
effluent treatmentsunder flat bed planting. Raised
bed planting significantly increased theplant girthup
to 50% Effluents. Weight per canedsofollowedthe
similar pattern aswith the canegirth. Mileable cane
numbers were significantly increased with the
effluents water up to 50% dilution under both
methods of planting. Number of clumps was
however unaffected irrespective of water quaity and
typeof planting. Interaction of planting and dilution
of water wassignificant for canelength, caneweight
and milesble canenumbers.

Caneyiddwassignificantly higher under 50%
Effluentsirrigation over thenorma irrigation water
(85.1 and 89.4 t ha' under flat and raised bed
planting, respectively). Dilution of water lessthan
50% however, declined theyield under both planting
methods. Interaction of water and planting method
wassgnificantfor caneproductivity. Greentrashyidd

wasa so significantly higher under 50% Effluents
irrigation over thenormd irrigation water (17.3and
17.4 t ha® under flat and raised bed planting,
respectively). Increasing the concentration of
effluentsfurther declinedthetrashyidd. Interaction
of effluent water dilution and planting method
significantly affected the green trash yield. Cane
recovery was aso affected with the dilution of
effluentsand planting method. Recovery efficiency
was significantly increased up to 50% Effluents
irrigation (8.6%) over thenormal water (6.8%) and
declined with thefurther increasing the concentration
of effluentswater. Dilution of irrigation water and
planting method further improved the recovery

efficency.
Soil characteristics

Effect of effluentswith different dilution and
planting methodson soil chemica propertiesshowed
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that soil pH was unaffected withtheuse of effluents
irrigationirrespectiveof theweater dilutionand planting
method. Therewasdlight increasein the soil EC
under theflat bed planting. High presenceof Nain
the effluentswater affected the SAR valuesinthe
s0il. SARwasdightly but sgnificantly increased with
concentration of effluentswater. SARwasmaximum
with the 100% effluent irrigation as 19.4 and 16.4,
respectively with flat bed and raised bed planting.
There was significant increase in the DTPA
extractable Fe, Mn, Cu and Zn under both the
planting methods. I nteraction of water and planting
method was however wasnon significant for al soil
chemical parameters(Table9.1.14).

Microbial biomass carbon (MBC) was
monitored in the soil after end of the experiment.
Under 50% effluentstrash incorporationin the soil
had highest MBC (577 mg kg*). MBC declined
significantly with increasein the concentration of
effluent water. Soil Organic carbon (SOC) wasa so
highest with the 100% effluents (4.2 g kg*) and
declined with the dilution of the effluent water.

Table9.1.14. Soil char acteristicsafter effluent irrigation

However, MBC: SOC ratio was highest with the
50% effluents. Intheraised bed planting, bothMBC
and SOC were higher than theflat bed planting at all
treatments. But, the MBC: SOC ratio for 75 and
100% effluentswasdlightly higher over theflat bed.
As compared to the control soil (without trash
application), MBCwas7.2-9.2 % higher inflat bed
and 8.1-10.8 % higher inraised bed planting. SOC
increase with trash application was 10.8-15.6%
higher inflat bed and 11.4-15.4% higher in raised
bed over control soil. Increasein MBC and SOC
werenot showing any definitetrend in together.

Total N in soil washighest with 50% effluents
(0.62 and 0.65 gkg?in flat bed and raised bed,
respectively). The C: N ratio of the soil waslowest
6.6 with 50% effluents and highest with 100%
effluentsinflat bed. Inraised bed, it waslowest as
6.51n normal water and 50% effluentsand highest
(7.4) in 100% effluents.. The presence of higher C/
N ratio in 100% effluent concentration buttresses
the presenceof higher N content intheeffluent. Also,
the use of N by microorganisms for metabolic

Treatment H EC(dSYm) SAR Zn(mg/kg) Cu(mgkg) Fe(mg/kg) Mn(mg/kg)
Initial soil 76 21 138 20 18 46.7 235
Flat bed planting

Normal water 76 22 142 21 20 472 242
25% Effluents 74 26 165 24 22 538 264
50% Effluents 76 27 184 24 22 5.1 268
75% Effluents 17 28 189 28 28 54.6 271
100% Effluents 78 28 194 28 30 551 273
LSD (P0.05) NS 015 13 03 02 24 02
Raised bed planting

Normal water 76 21 138 21 20 481 237
25% Effluents 76 25 154 24 24 523 248
50% Effluents 78 25 159 28 24 5.1 5.1
75% Effluents 78 26 159 35 28 54.6 254
100% Effluents 78 27 164 38 31 54.8 26.3
LSD (P0.05) NS NS 09 03 0.15 22 02
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activitiesdid not in any way reducethe C/N ratio
below that of control. ThechangeintheC: N ratio
of the soil was marginal irrespective of the
concentration of the effluents water and planting
method.

Soil respiration as measured in terms of CO,
evolved from the soil surface during residue
decomposition was higher under raised bed (0.13 -
0.17mg CO, kg* soil d*) than the flat bed (0.12-
0.15mg CO, kg™ soil d*). Soil respiration wasaso
highest with the 50% effluents. Thevariationinthe
C: Nratio of theresidue could be one of thereasons
for higher respirationinrai sed bed planting.

Trash residue decomposition vs effluent
irrigation

[rrigation with effluent water changed the soil
characteristicsaswell asthesugarcanecropincduding
trash resdue. Further decomposition trash residue
in the soil was increased upto 50% effluent
application,. Microbia biomasscarbon, soil organic
carbon and the ratio of MBC: SOC were highest
upto 50% effluent together with raised bed planting.
It appearsthat after acertain intensity of effluent
irrigation with high load of BOD and COD, the
biologicd activitiesof thesoil areadversdly affected
and thusthe sugarcane trash decompositioninthe
soil. Soil respiration asmeasured in terms of CO,
evolution fromthe soil surfaceclearly indicated the
high respiration ratewith trash incorporationin the
soil together with 50% effluent and raised bed
planting. Process of CO, evolution under field
conditionismainly biologica innatureandthenitis
liable to be inhibited at some concentration of
pollutantsin soil, asinthiscaseat 75 and 100%
effluents the CO, evolution is being retarded
progressively with increased effluent concentration.
In case of raised bed planting, trash residue
decompositionishigher duetothelower C:N ratio

of the residue produced in the field and higher
activitiesof rhizogpheric soil enzymes.

Sudy on water and nitrogen use efficiency of
different varieties of rice under aerobic
condition

The experiment was conducted to find out the
water and nitrogen use efficiency of rice-wheat
cropping system under aerobic condition. Four
cultivars (Subhangi, PRH 10, Saket 4 and Pro-agro
6444) with three types of N application (normal
urea, neem coated and sul phur coated) and 3 level
of soil moisture tension (0, 20 and 40 kPa) with
threereplicationswereeval uated in split plot design
during kharif 2011.

Rice productivity varied in accordance with
irrigationwater scheduling and modified dow rlease
ureaused indifferent cultivars. Rice productivity
wasmaximum (6.03t ha?) at zeroirrigation water
tension (Fig 9.1.16), which is at par with 20 kPa
and statistically significant with 40 kPa (Table
9.1.15). Maximum harvest index (40.62 %), panicle
length (17.8 mm), test weight (16.78 g) and effective
tillersm2 (378) were obtained under O kPamoisture
tenson. However, highest number of graing/panicles
(62.8) obtained under 20 kPamoisturetension
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Fig 9.1.16: Effect of Irrigation water tension (kPa) on rice
productivity (t ha)

20782 Annual Report 2011-12



Wl
A '//
N\
Table9.1.15.Yield and Yield attributesof riceunder differ ent treatements

Treatments GrainYield  Srawyield Hi Lengthof No.of graing/ 1000 grain Noof effective

(qha?) (qha?) (%) panicle(cm) panicle weight (g)  tillers/m?

MO 6.03 870 4062 178 62.7 16.78 378

M1 538 829 33896 157 62.8 16.45 360

M2 361 746 3231 119 5380 16.35 288

SEm(2) 061 0.37 087 0.63 59

CD(5%) 752 239 145 24 25 231

FO 470 802 36.31 152 59.7 16.32 34

F1 488 833 36.14 15.0 613 1653 43

R 543 811 3943 151 625 16.74 339

SEm(2) 045 022 053 0.09%5

CD(5%) 555 126 063 149 0.27

Vi 3% 792 3283 141 565 1981 317

2 520 79 3392 154 617 1561 A7

V3 459 802 3582 144 62.3 16.06 338

VA 6.29 868 41,62 165 64.2 14.63 366

SEm(2) 052 0.36 035 061 011 59

CD(5%) 9.36 145 0.72 10 172 031 16.8

Rice productivity was maximum with sulphur
coated urea (5.43 g ha?) (Fig. 9.1.17), which is
datigticaly sgnificant over neem coated and normal
urea. Higher number of grains/panicle and test
weight, which aregtatisticaly significant may bethe
reason for higher rice productivity under sulphur
coated urea.

Among the varieties, Pro-agro 6444 gave
maximumricegrainyield of 6.29t ha?, whichwas
datisticaly sgnificant over others(Fig9.1.18). The
yield attributes such aslength of panicle, number of
graing/panicleand effectivetillersym? wasmorefor
Pro Agro 6444. PRH 10, Subhangi and Saket 4
gavelower yield by 17, 27 and 37 %, respectively
compared to Pro-agro 6444.
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Fig. 9.1.17: Effect of modified slow release urea on rice
productivity
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Crop Climate Relationship and Climate
Resilient Agriculture

Physiological evaluation of rice and wheat
genotypesunder changing climatic scenario

A field experiment was conducted during three
consecutive crop (kharif-rabi) seasons of 2008-
2010 to evaluate 20 genotypes of rice and wheat
for their phenology and growthinrelationto climatic
conditions and to monitor different morpho-
physiologica parametersinreationto productivity
of the crop. Twenty five days old seedlings were
transplanted in thefield on July 2", June 18" and
July 7" during 2008, 2009 and 2010 respectively.
Twenty wheat genotypes were sown on 25", 17t
and 25" November of 2008, 2009 and 2010
respectively. For better understanding crop wise
pooled data of three years are described bel ow.

Physiological evaluation of rice genotypes

Observations were recorded on various
phenophasesand morpho-physologica parameters
of growth and productivity (Fig.9.1.19-21). All 20
genotypes of rice were primarily divided in to
basmati and non-basmati types. On the basis of
number of daysrequired for maturation both types

have been further divided for the ease of
understanding themorpho physiological characters.
Basmati genotypes have been divided in to four
groupsi.e. <100 days, 101-110days, 111-120 days
and >120 daysand non-basmati typeshavedivided
into three groupsi.e. <90 days, 90-100 days and
>101 days.

Phenologicd variationswereobservedinpanicle
initiation (P1), 50 % flowering () and physiologica
maturity (PM). Therangeof panicleinitiation was
49-73 days after transplanting, (DAT) among the
basmati types and 41-63 DAT among the non-
basmati types. Thevaluesfor 50 % flowering (Fl)
for basmati was 59-87 and for non-basmati was
49-73 DAT. Basmati genotypes physiologically
matured between 95-123 DAT and non-basmati
genotypes required 78-107 DAT to attain
physiological maturity (Pm). Among the basmati
genotypes Pusa Sugandha 4 was reported as too
short duration cultivar and Tadawadi basmati was
astoolong duration cultivar. Poornimaand Narendra
359 were reported as short and long duration
cultivar respectively in case of non-basmati
genotypes. Panicleinitiation datashowed thesame
trend asin case of physiologica maturity but data
pertaining to 50% flowering deviated fromthetrends
described earlier (Fig. 1).
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Shoot length (cm) ranged between 110-145
among the basmati genotypesand 91-122 among
the non-basmati genotypes. Pusa Sugandha5was
reported as short statured cultivar and Tadawadi
basmati aslong statured cultivar among the basmati
whereas, Poornimaand Naveen werereported as
short and long statured cultivar among the non-
basmati genotypes. Maximum leaf areaindex (LAI)
was reported at 50% flowering stage and it was
significantly higher innon -basmati genotypes. The
range of maximum LAl was4.2-5.2 in basmati and
4.3-6.6 in non-basmati genotypes. In most of the
cultivarsunder non- basmati types, Max. LAl was
remained higher than 5 (Fig. 20).

Sonificantvariationsin yiddandyiddattributing
charactersintermsof tillers(m?), paniclelength
(cm), graing/panicle, test weight (g), grainyield (q
ha?), biomass(qha?), HI (%) of both basmati and
non-basmati genotypeswerereported. Therange
of tillersnumbers (M) of basmati genotypeswas
very close to non-basmati genotypes but mean
paniclelength (cm) wass gnificantly higher inbasméti
(27.4) thanthe non-basmati (23.8) genotypes. The
range of numbers of graing/panicle of basmati
genotypeswashighly scattered (45-136) butin non-
basmati genotypesrangewas shorter (92-125). No
significant variation nmean value of graing/panicle

Ag
> S
bl

was reported between basmati and non-basmati
genotypes. Numbersof graing/paniclewasreported
significantly higher in Pusa Sugandha15(136) and
Basmati 370 (127) whereasit wassignificantly too
lower in Tadawadi Basmati (45) among basmati
genotypes. Numbers of graing/paniclein PR 115
(125) wasfound sgnificantly higher but it waslower
in Poornima(92) and Ananda (95) genotypesof the
non-basmati group. Significantly higher test weight
(g) wasfoundin Pusa Sugandha4, Pusa Sugandha
5and Vallabh 21 whereas, it waslower in Basmati
370 and Tadawadi Basmati among the basmati
genotypes. Test weight (g) wasfound significantly
higher in Pant Dhan 10, Pant Dhan 12, IR 74, PR
116 and Narendra 359 wheresas, it was lower in
Poornima, Saket 4, PR 111, Sarju 52 and Naveen.
Biomassaccumul ation waslower in basmati (114-
147 g ha?) than the non-basmati (106-160 q ha?)
but the range wastoo largein case of non-basmati
genotypes. The range of grainsyield (q ha?) of
basmati genotypeswashighly scattered (21-48) but
in non-basmati genotypesrange was shorter (42-
69). Significantly lower grainyield wasreportedin
basmati group than non-basmati genotypes. Grain
yidd(qha') wassgnificantly lower inPusaBasmati
1 (40), Basmati 370 (37) and Tadawadi Basmati
(21) among the basmati type whereas Vallabh 21
(48), PusaSugandha4 (47), PusaSugandha5 (47),
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Fig. 9.1.20. Shoot length (cm) and maximum leaf area index (LAI) of the rice genotypes
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BusaBasmati 1460 (44) but PusaSugandha 15 (46)
wereyielded significantly higher among the basmati
genotypes Significantly higher grainyidd (o/ha®) was
reportedin PR 115 (69), Narendra359 (67), IR 74
(65), PR 111 (61) and Naveen (63) and lower in
Poornima (42) and Anand (45) among the non-
basmati genotypes. Higher grainyield of basmati
group was due to higher maximum LAI, panicle
length, graing/panicle, test weight, biomass and
harvest index and the correl ation coefficient (r) of
thegrainyield with maximum LA, paniclelength,
graingpanicle, test weight, biomassand harvest index
were 0.60, 0.83, 0.70, 0.75, 0.52 and 0.90
respectively. But number of tillers (m?) was
negatively associated with grainyield (r=0.70). In
the case of non-basmati genotypes, the correlation
coefficient (r) of thegrainyield with tillers (m?),
maximum LA, paniclelength, graingpanicle, test
weight and biomass were 0.67, 0.60, 0.61, 0.79,
0.38, and 0.98 respectively. But harvest index did
not show sgnificant corrdaionwithgrainyied (Fg.
9.1.21).

Sgnificantly lower rateof photosynthess(umole
CO, m*s1) wasreported in basmati genotypesi.e.
Pusa Sugandha4, Pusa Sugandha 15, Basmati 370
and Tedawadi basmati. Rate of photosynthesiswas

significantly higher in PusaSugandha5, Vallabh 21
and PusaBasmati 1inbasmati group whereas, Saket
4,1R 74, PR 111 and PR116 showed significantly
higher rateof photosynthes samong the non-basmeti
group. Rate of photosynthesis was significantly
correlated with grain yield of basmati genotypes
(r=0.50) but it was non-significant with non-basmati
genotypes. Rateof transpiration (mmoleH,0m?s
Y wassgnificantly higherinonly onecultivar (Valabh
21) of basmati genotypes and in three cultivars
(Pornima, Saket 4 and IR 74) of non-basmati
genotypes. Significantly lower rate of transpiration
was reported in four cultivars (Pusa Sugandha 4,
Pusa Sugandha 5, Basmatin 370 and Tadawadi
basmati) of basmati genotypesand Sarju 52 of the
non-basmati genotypes. Thepositiveand sgnificant
correlation coefficient (r=0.45) between rate of
trangpiration and grainyield wasreported in basméti
genotypesbut it was non-significant in the case of
non-basmati genotypes. Photosynthetic water use
efficiency (PWUE, mmole CO, mole* H,O) was
higher in generd inthe case of basmati genotypesin
comparison to non-basmati genotypes. Significantly
higher photosyntheticradiation useefficiency (PRUE)
was reported in cultivars like Vallabh -21, Pusa
Basmati 1460, Pusabasmati 1, among the basmati
group and Poornima, Ananda, Saket 4, Pant Dhan
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10, PR-115, PR-111, and Naveen among the non-
basmati group (Fig.9.1.22).

Total heat unit requirement i.e. growing degree
days(GDD,,,) wassignificantly higher (1849 °Cd)
in basmati genotypesthan thenon-basmati genotypes
(1675°Cd). Growing degreedays(GDD) required
for panicleignition (GDD,,) and 50% flowering
(GDD,, ) wereaso higher in basmati than the non-
basmati types. Heat use efficiency (HUE, kg hat!
°Cd?) in basmati genotypes was higher in short
duration cultivarsbut it waslower in short duration
cultivars of the non- basmati genotypes. Overall
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non-basmeati genotypes showed significantly higher
HUE than the basmati genotypes. Radiation use
efficiency (RUE, gM J*) wasdso higher in basmati
genotypesand among the basmati genotypesit was
higher in short duration cultivars. But reversetrend
was observed in case of the non-basmeati genotypes
(Fig.9.1.23).

Physiological evaluation of wheat genotypes
Observations were recorded on various

phenophasesand morpho-physologica parameters
of growth and productivity (Fig.9.1.24-25). All 20
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genotypesof wheat wereprimarily dividedintothree
groupsonthebasisof grainyieldi.e. low yielding
(50 g ha?), mediumyielding (51-55 g ha') and high
yielding (> 55 q ha'). Phenological variationswere
observed in spikeemergene (SE), 50 % flowering
(F) and physiologica maturity (PM). Therangeof
spike emergence was 56-69 days after sowing
(DAS) and RAJ 3765, HD 2733, DBW 17 and
HD 2687 werereported Sgnificantly lateintermsof
spike emergence whereas, PBW 343, DBW land
WH 1021 were reported as significantly early in
spike emergence. Mean of Days taken to spike
emergenceinlow, mediumand highyidding cultivars
were 60, 61 and 65 DAS and it was negatively
associated with grainyield (r=0.96). Thevalues
for 50 % flowering (FI) were 93-104, 95-105 and
100-104 DASfor low yidding, mediumyieding and
highyidding cultivarsof wheet. Significantly higher
days taken to FL stage in PBW343, HD 2733,
PBW 509 and PBW 343 whereassignificantly lower
daysweretakenin UP 2425, HI 1544, PBW 226,
WH 1021, UP 2565 and PBW 550. The mean
valuesof daysfor FL were 98,99 and 102 DASIn
low yielding, mediumyielding and high yielding
cultivarsof whesat. Higher number of daystakento
attainthe FL was convertedinto higher yield and
correlation coefficient (r) withgrainyieldwas0.97.
All the 20 genotypes physiologically matured

between 128-136 DAS. Among the low yielding
cultivars, HI 1544 (128 DAS) required significantly
lower days and HD 2733 (136 DAYS) required
higher daysto attained the physiological maturity.
Therange of daystakento PM was128-135DAS
inmedium yielding cultivarswhereasit was 134-
136 DA Sfor highyiddingcultivars. Themeanvaues
of daysfor PM were 132, 132 and 135 DASinlow
yielding, mediumyiddingandhighyidding cultivars
of wheat. Higher number of daystaken to mature
the cultivarswas converted into higher yield and
correlation coefficient (r) with grainyield was 0.97
(Fig.9.1.24).

Shoot length (cm) of wheat genotypesranged
between 83-93 with mean value of 88 and mean
vaueof highyidding cultivarswassgnificantly higher
(90 cm) than the medium and low yielding groups.
Shoot length of PBW 509, WH 1021 and RAJ
3765 were significantly higher whereas, WH 542
and DBW 17 were reported as short statured
cultivars. Shoot length of the cultivarswerehighly
associated with the grain yield and correlation
coefficient (r) was 0.95. Maximum leaf areaindex
(LAI) wasreported at 50% flowering stage. Non-
significant difference was reported among the
genotypesand therange of maximum LAI was4.2-
5.2 (Fig. 9.1.25).
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Fig. 9.1.24. Phenological variationsin spike emergence (SE), 50% Flowering (FI) and physiological maturity (PM) of the

wheat genotypes
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Fig. 9.1.25. Shoot length (cm) and maximum leaf area index (LAI) of the wheat genotypes

Sgonificantvariationsin yiddandyiddattributing
charactersintermsof tillers(m?), spikelength (cm),
grains/spike, test weight (g), grainyield (g ha?),
biomass (q ha?) and HI (%) of genotypes were
reported. Therange of tillersnumbers (m) of low
yielding genotypeswas433-475, mediumyielding
genotypeswas413-484 and highyielding genotypes
was468-471. But nosgnificant differencein number
of tiller was reported among the genotypes.

However, tiller number (m?) was significantly
associated (r=0.31) with grainyield. Spikelength
(cm) wassgnificantly higher inhighyielding groups
but non-sgnificantly associatedwithgrainyield. The
mean value of number of spikelet/spike of high
yielding cultivarswassignificantly higher (21) andit
wassignificantly lower for low yielding cultivars.
Number of spikelet/spike was found highly
associated withgrainyield and correlation coefficient

120

s Girains Panicle
—Straw yield (q'ha)

—HI (%)
100

80

6

mmm Panicle length (cm),

——Girain yield (g'ha) 600

—Tillers (m-2)

Paniche Tength (em). Grains/Panicle. Test weight

fh, Cirmin yield CoManStraw viekd (gfhad T %)

up242s

RAJZTOS

PEWI26

PRWATI

<50 (g'ha)

PRWS02

HD2T733

DEWIG

WHIG2I

PRWSIR
L2565

51-53 (g'ha)

-

Up23x

DBWIT

HID2687

PBWSS0

FEW343

HID2E24

UpP2338

=55 (g'ha)

Low yielding (<50 q/Ta), medium yielding (51-55 gha) and high yielding (=55 g/ha) wheat genotypes

J
=
=

# Tillers (m-2)

Fig. 9.1.26. Tillers (m?), spike length (cm), grains/spike, test weight (g), grain yield (q ha?), biomass (q ha?) and HI (%))

of the wheat genotypes
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(r) was 0.73. Number of grains/spike was
sgnificantly higherinhighyidding groupsand lower
inlow yielding groups. Mean va uesfor low, medium
and high yielding groups were 50, 55 and 58.
Number of graing/spikewashighly associated with
grainyield and correlation coefficient (r) was 0.87.
Test weight (g) wasfound significantly higherinUP
2425 cultivar of low yielding group and lower test
weight was reported in PBW 373 and WH 542.
No significant associ ation between test weight and
grain yield was reported. Range of biomass
accumulation (g hat) was 113-133 and mean values
werelower inlow yielding (118) and higher inhigh
yielding (129) cultivarsof whesat. Significantly higher
biomass accumulation (g ha® wasreportedinHD
2894 (133) and lower in UP2425(112.7). Biomass
accumul ationwass gnificantly associated withgrain
yield with correlation coefficient value of 0.85.
Significant variation wasreportedingrainyield of
low yidding, mediumyieding and higher yielding of
thewheat genotypes. Therange of grainsyield (q
ha) of wheat genotypeswashighly scattered (47-
57). Themean values of grainyield (q ha?) were
49, 53 and 56 for low yielding, mediumyidding and
highyidding cultivarsof wheet. Therangeof mean
values of harvest index (%) of the low yielding,
mediumyiedingandhigher yid ding cultivarsof wheet
genotypes were 41-43, 41-45 and 42-45. No

significant variation wasreported in HI among the
cultivarsbut avery sgnificant correlation wasfound
between HI and grainyield (r=0.71) of the wheat
cultivars(Fig.9.1.26).

Therangeof rateof photosynthesis(umole CO,
m2s1) of thewheat genotypeswasreported from
20-24. Therewasno Sgnificant correlation between
photosynthesis rate and grain yield of wheat
genotypesbut sgnificantly higher photosynthesisrate
wasreported from the cultivar UP 2338 belonging
to highyielding group whereassignificantly lower
photosynthesisrate was reported from thecv. HD
2733 belongingtolow yieding group. Therangeof
rate of transpiration (mmoleH,0 m?s*) was5.5-
7.4. Significantly higher rate of transpiration was
reported in RAJ 3767, PBW 343 and HD 2687
whereas lower rate of transpiration was reported
from the HI 1544, WH 711, WH 1021 and WH
542. But therewasno Sgnificant associ ation between
grainyield and transpiration rate was established.
Significant variation in photosynthetic water use
efficiency (PWUE, mmole CO, mole* H,O) was
reported in wheat genotypes but no significant
difference was observed among the groups of the
cultivars. Higher PWUE wasreported in HI 1544,
WH 711 and WH 542 and lower PWUE was
reported in HD 2687. Therange of photosynthetic
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efficiency (PWUE, m mole CO, mole* H, O) photosynthetic water use efficiency (PWUE, m mole CO, mole* H, O) of the
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water use efficiency (PWUE, mmole CO, mole™
H,O) was 14.7-17.6 reported in wheat cultivars.
Sgnificantly higher PRUE wasreportedin HD 2894
and UP 2338 wheress, it wassignificantly lower in
DBW 16. Photosynthetic radiation use efficiency
wassgnificantly associated with grainyield of whest
and correlation coefficient (r) was0.38 (Fig.9.1.27).

Heat unit requirement i.e. growing degree days
(GDD,) for spikeemergencewassignificantly higher
inhighyielding cultivars (836 °Cd) wheress, it was
lower inlow yielding cultivars (761°Cd). GDD .
was a so significantly associated grain yield and
correlation coefficient (r) was0.52. Therange of
growing degree days required for 50% flowering
(GDD,,) was 958-1274 °Cd with mean valuesfor
low yielding, mediumyielding and high yielding
cultivars were 1076, 1072 and 1109 °Cd. The
GDD, was not associated with grain yield. The
range of total growing degree days required for
physiologica maturity (GDD,,,) of wheet genotypes
was 1648-1815°Cd whereas, the mean value for
low yielding, mediumyielding and high yielding
cultivarswere 1737, 1724 and 1782 0Cd. (GDD,,,)
wassgnificantly associated (r=0.34) withgrainyield
of thewheat genotypes. Heat useefficiency (HUE,
kg ha' °Cd*) wassgnificantly higherinhighyidding
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cultivars(3.2) and lower inlow yielding cultivars
(2.8). HUEwassignificantly correlated with grain
yield of wheat cultivars with very correlation
coefficient (r=0.91). Radiation useefficiency (RUE,
gMJ*) wasasohigherinhighyidding cultivarswith
meanvaueof 1.7 andlower inlow yieding cultivars
withmeanvaueof 1.6. RUE washighly correlated
withgrainyield and correlation coefficient was0.44
(Fig.9.1.28).

Climatechange: Effectson productivity of Rice-
Wheat cropping system in western plain zone
of Uttar Pradesh and its mitigation by using
DSSAT mode

A field experiment was started during kharif
2010to calibrate and validate the DSSAT modd to
find out theeffectsof climate changeon productivity
of wheat-whesat cropping system and itsmitigation
strategiesby usng DSSAT model inwesternplain
zone of Uttar Pradesh. Two wheat genotypesviz,
PBW 343 and BW 226 with two level sof Nitrogen
(60 Kg ha' and 150 Kg hat) were sown on three
different dates viz, D, (4" week of October), D,
(4™ week of November) and D, (4™ week of
December) with four replicationsduring Rabi 2010
11. Tworice genotypesviz,
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Fig. 9.1.28. Growing degree days for spike emergence (GDD), 50% flowering (GDD,,) and physiological maturity
(GDD,,,), heat use efficiency (HUE, kg ha™ °Cd*) and Radiation use efficiency (RUE, gMJ™) of the wheat genotypes

PD7sZ Annual Report 2011-12

&y



=

\

=

\\§.

)/

=
\!!\

N

HIE3]
IC.

|

A

a

Pusa Sugandha4 (PS4) and Saket 4 with two
levels of Nitrogen (60 Kg ha' and 150 Kg ha?)
weretransplanted on three different datesviz, D,
(3 week of June), D, (1% week of July) and D, (3
week of July) infour replicationsduring Kharif 2011.

Effects of sowing date and nitrogen levels on
phenology of wheat

Sgnificant variationsin phenologica eventsviz,
panicleinitiations(P1), anthess(AN), heading (HE)
and physiological maturity (PM) were observed
among the treatments both in main plots and sub
plots (Fig. 9.1.29). Wheat cv. PBW 226 required
significantly lower daysto attain the P irrespective
of date of sowing then cv. PBW 343. Panicle
initiationwassgnificantly early in PBW 226 fertilized
with 60 Kg N ha* and sown on D, (32.0 DAS).
Days taken to heading were 64.3 to 48.3 DAS
acrossthetreatments. Significantly lower dayswas
taken by PBW 226 fertilized with 60 Kg N ha* and
transplanted on D,. Anthesisrequired significantly
higher (106 d) DASin PBW 343 fertilized with
150 Kg N ha* and sown on D, over other
treatmentswhere as PBW 226 fertilized with 60
Kg N ha' and sown on D, needed lower (85 d)
days. Similar trend was observed for attaining the
physiologica maturity and PBW 343 matured earlier
than PBW 343 irrespective of date of transplanting.
In general, D, required lower days to reach a

ul w,lql B0 kg N
1 ® PHW 26X 50 kg N

nnnHHH """"

WS 33 X 150y
mF \' I'Jﬁ1l\.'l

Phenalogicsl slapes

Fig. 9.1.29. Effects of sowing date and nitrogen levels on
phenological stages in PBW 343 and PBW 226 wheat
genotypes
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particular growth stage followed by D, and D,.
However, higher dose of nitrogen (150 Kg N ha?)
delayed the maturity of both wheat cultivarsinall
threedatesof transplanting.

Effects of sowing date and nitrogen levels on
Leaf Area Index of wheat

Linear increasein Leaf Arealndex (LAI) was
observed in both wheat genotypes up to anthesis
(Fig. 9.1.30) and declined thereafter in al the
treatments. LAI washigher in PBW 343 than PBW
226 genotypesirrespective of date of transplanting
and nitrogen level. Significantly lower LAl was
recordedinD,thanD,and D, at al growth stages
of both genotypes. However, higher doseof nitrogen
increased the LAl in both wheat genotypes.

Phesslogical stages

Fig. 9.1.30. Effects of sowing date and nitrogen levels on
Leaf area index (LAI) in PBW 343 and PBW 226 wheat
genotypes

Effects of sowing date and nitrogen levels on
grain yield, heat use efficiency and radiation
use efficiency of wheat

Grainyieldwashigherin D, sowing fertilized
with 150 Kg N ha in both wheat genotypesacross
the treatments. Higher grainyield (6.0t hat) was
recorded in PBW 343 fertilized with 150 Kg N
ha*and sownon D, whereaslower grainyield (2.4
t ha') wasobserved in PBW 343 fertilized with 60
KgN ha'and sownon D, among al thetreatments.
Heat use efficiency (HUE, Kg/ °Cd) wasreported

20782 Annual Report 2011-12



relatively higher in PBW 343 than PBW 226
Irrespective of trestments.

Effects of date of transplanting and nitrogen
levels on phenology of rice

Sgnificant variationsin phenologica eventsviz,
panideinitiations(F), anthess(An) and physologica
maturity (Pm) were observed among thetreatments
both in main plotsand sub plots. Panicleinitiation

W U ik [F ha-1) |

| PEw | w | rew | rew | rew | rmw | eaw | rEw | Pew | Pew
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G0 P 10 0D K g N S0 b 0 W | 150 K 00 i | S0 R0 e | L0 D i B 150
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Treatmenty

Fig. 9.1.31. Effects of date of transplanting and nitrogen
levels on grain yield (t ha), heat use efficiency (HUE, Kg/
°Cd), and radiation use efficiency (RUE, g/Mjm=) in PBW
343 and PBW 226 wheat genotypes

wassignificantly early in Saket 4 fertilized with 60
kgN ha' andtransplanted on D, (34.0d) followed
by D, (36.0d) and D, (38.0d). Similar trend was
reportedin PS4. Anthesisrequired significantly
higher daysafter transplantingin PS4 fertilized with
150KgN ha' and transplanted on D, (69 d) over
other treatmentswhere as Saket 4 fertilized with 60
Kg N ha' and transplanted on D, needed lower
(51.5 d) days. Similar trend was observed for
attaining the physiological maturity and Saket 4
matured earlier than PS 4 irrespective of date of
transplanting. Ingenera, D, required lower daysto
reach aparticular growth stagefollowed by D, and
D,. However, higher dose of nitrogen (150 Kg N
ha?) delayed the maturity of bothricecultivarsinal
threedatesof transplanting (Fig.9.1.32).
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Fig. 9.1.32. Effects of date of transplanting and nitrogen
levels on phenological stages in Pusa Sugandha 4 (PS 4)
and Saket 4 rice genotypes

Effects of date of transplanting and nitrogen
levels on Leaf Area Index of rice

Linear increasein Leaf Arealndex (LAI) was
observed in both rice genotypes up to anthesisand
declined thereafter in al thetreatments. LAl was
higher in Saket 4 than PS4 genotypesirrespective
of dateof transplanting. Significantly lower LAl was
recordedinD,thanD,and D, at al growth stages
of both genotypes. However, higher dose of nitrogen
increased the LAI in both rice genotypes
(Fig.9.1.33).
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Fig. 9.1.33. Effects of date of transplanting and nitrogen
levels on Leaf area index (LAI) in Pusa Sugandha 4 (PS 4)
and Saket 4 rice genotypes
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Effects of date of transplanting and nitrogen
levels on grain yield and heat use efficiency of
rice

Grain yield was higher in D, transplanting
fertilized with 150 Kg N ha in both rice genotypes
over other treetments(Fig.9.1.34). Higher grainyied
(6.3t ha') wasrecorded in Saket 4 fertilized with
150KgN ha* and transplanted on D, whereas|ower
granyidd (3.7t ha') wasobserved in PS4 fertilized
with60KgN ha' and transplanted on D, among al
thetreatments. Heat use efficiency (HUE, Kg/ °Cd)
wasreported relatively higher in Saket 4than PS4
irrespective of treatments. Mean HUE of all four
treatmentstransplanted on D, (3.06 Kg/ °Cd) was
higher than D, (2.47 Kg/ °Cd) and D, (2.48 Kg/
°Cd). Higher dose of Nitrogen increased the HUE
ingenerd (Fig.9.1.34).
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Fig. 9.1.34. Effects of date of transplanting and nitrogen
levels on grain yield (t ha?), heat use efficiency (HUE, Kg/
°Cd), and radiation use efficiency (RUE, g/Mjm?) in Pusa
Sugandha 4 (PS 4) and Saket 4 rice genotypes

Besides study of different agronomic
managementson productivity of rice-wheet cropping
systemfor different genotypes of rice and wheat,
different soil parameterswereadso sudied after each
rice-whest cycle. The post harvest soil samples(0-
45cmat every 15 cminterval) weretaken after the
completion of rice-wheat cycle, i.e., after wheat
harvest in 2011. Soil pH varied from 7.7 to 7.92

& D

with different trestmentsand depths. Thebulk density
(BD) of the surface soil was 1.45 Mg m= at the
commencement of theexperiment. Itincreased with
theincreased soil profile depth measuring 1.53 Mg
m= to 1.56 Mg m for different treatments
(Fig.9.1.35). The BD values were greater at 30-
45cm than theinitial values, indicating tendency
towards sub-surface compaction.

L8
=155
E
¥ 15 = :
El.-{-i
-
-
£ 14
- |
& 135

1.3
0-1% 15-30

Depth jom)

Ip-45

NESNESS,

Fig. 9.1.35. Profile-wise soil bulk density variations among
the different treatments

Soil organic carbon (OC) measured up to 0-45
cmdepth reveaed that plotstreated with 150 kg N
ha' in riceand wheat have greater OC ascompared
to lower dose of N treatment. Initial OC content
was4.7 gkg*anditincreasedto 4.8 g kg! dueto
application of higher dosesof nitrogen (Fig.9.1.36).
Increasing levelsof nitrogen application hashelped
inincreasing the organic carbon content, whichis
dueto increased contribution from the biomass, as
it is also observed that with increasing levels of
fertilizer application, thecrop yieldshad increased.
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Fig. 9.1.36. Profile-wise soil organic carbon variations
among the different treatments
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The organic carbon showed adecreasing trend
with depth and different treatments, and at 30-45
cmdepth, theva ueswere gpproximeately 30% lower
tothosein 0-15cmlayer.

Dataonthedistribution of available Pinthesoil
profilereveaed adecreasein soil Pwithincreasing
soil depth, irrespective of the treatments. The
available P acrossthedifferent trestmentsat 0-15
cm depth varied from 29.5t0 30.7 kg ha and with
increasing depththevauesvariedfrom15.9t017.7
Kghat(Fig.9.1.37). Smilarly, availableK varied
from 142 to 150 kg ha' at 0-15 cm depth and
showed adecreasing trend with depth (Fig.9.1.38).
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Fig.9.1.37. Profile-wise soil available phosphorusvariations
among the different treatments
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Fig.9.1.38. Profile-wise soil available potassium variations
among the different treatments

***D1- 39 week of June; D2- 1% week of July; D3- 3" week of July
V1-Pusa sugandh-4; V2- Saket4; N1- 60 kg ha'; N2-150 Kg ha*

Carbon Sequestration Potential of Rice-Wheat
Cropping System under Different Soil
M anagement Options

In high productivity zones of Indo-Gangetic
plains, it hasbeen observed that rice-wheat system

20752 Annual Report 2011-12

2

rx Lo

Ag
> S
bl

is showing symptoms of fatigue, witnessed by
stagnating or declining yields. One of the mgor
reasonsfor such stagnationinyiedisthedeclinein
s0il organic matter quantity and quality. Maintenance
of soil organic carbon (SOC) hasbeen recognized
asadrategy toreducesoil degradationin agricultura
systems. Long term studieshaveshownthat practices
likeimproved fertilizer management, manuring and
compost application, residue incorporation, crop
rotation, green manuring, reducedtillage, irrigation
methodsand restoration of wasteland enhanced soil
carbon build up and storage. The present study is
undertakento assessthelong termimpactsof nutrient
management practicesand tillage practiceon SOC
and SOC fractions, and on soil aggregation,
proportion of water stable aggregates. In addition
tothis, farmer’s perception about SOC statusand
management was al so studied.

Didtinct difference of microbial biomasscarbon
(MBC) content was observed among different
treatmentsand at different depthsinalongtermrice-
whegt system. Continuousapplicationof FYM dong
with NPK (NPK+FY M) resulted in significantly
higher soil MBC over NPK at al four locations.
Acrossthelocationshighest MBC contentsin surface
s0il wasrecorded in Kayani andlowest in Ludhiana.
The particulate organic carbon (POC) content of
thesoil indl thetreatmentsa Kayani wassgnificantly
higher (625to 1243.4 ug g* in 0-15 cm) over the
soilsunder the sametreatment at all other locations.
Significantly higher mineralizable carbon (Cmin)
content wasrecorded inacontinuous NPK applied
plotsover control a al soil depthsinal four locations.
At Ludhianaand Sabour, partia substitution of N
through crop residues and green manureresulted at
par Cmin content. Kayani recorded thehighest Cmin
content in different integrated nutrient management
system and (NPK+FY M) recorded the highest
(1127.5pggt) in0-15cmlayer (Table9.1.16).

D



Table9.1.16. Different soil organiccarbon fractionsin different integrated integrated nutrient management system
under different agroclimatic situation in Indo-Gangetic plainsin 0-15 cm depth

Microbial biomasscarbon (ugg?) Particulateorganiccarbon (ugg?)  Mineralizablecarbon(pgg?)
LudhianaKanpur Sabour Kalyani LudhianaKanpur Sabour Kalyani LudhianaKanpur Sabour Kalyani
Control 1019  128¢ 1199 288°¢ 3359 400¢ 3799  625° 2740 344 3440 551
NPK 174 216>  200¢  426° 655¢  698¢  707° 1046° 538¢ 578  585¢  B896°
NPK+ 265 308* 2982 5152 10258 9392 11172 1434 7670 718 85F  112A
FYM
NPK+ 233" 309% 285® 486a 839> 9162 1063* 1334° 650° 7212 809 10667
PSWS
NPK+ 218> 2983 275"  455°P 838" 854> 1039 1243¢ 608> 665"  775° 982
GM

Valuesin the same column followed by different lower case letters (a-d) are significantly different at p=0.05 according

to Duncan’s Multiple Range Test for separation of means

In general, bulk density increased from the
surface to the subsurface layers irrespective of
locations and treatments. Among the treatments
application of organicshasresulted in significantly
lower bulk density ascompared to control, at 0-15,
and 15-30 cm soil depth in Sabour, whileall other
locationsrecorded a par soil dengity a al soil depths.
With respect to locations, the control treatment in
Sabour recorded significantly higher bulk density
(1.56 Mgm?3), thanin Ludhiana(1.44 Mg m3) and
Kayani (1.42 Mg m=3), whilein Kanpur it was at
par (1.47 Mg m?). Incorporation of FYM with
minerd fertilizersincreased the percentagesof large
sized aggregates and the percentage of macro
aggregatesincreased and micro aggregatesreduced
with FY M addition alongwithNPK inalong term
ricewhesat system.

For the assessment of Farmers' perception about
SOC gatusand itsmanagement, datawere collected
with the help of pre-structured interview schedule
fromthefarmersof 3didrictsviz Varanad, Mirzapur
and Chandauli of Uttar Pradesh.

From each district 1 block was selected
randomly and from each block 3 villages were

selected randomly. A total of 36 farmers from 9
villageswere contacted for datacollection. It was
found that the averageland holding per farmer was
3 ha. out of which 2 hectareswereirrigated and 1
hectare was rainfed. Rice-Wheat was the major
cropping system adopted by 86 percent of the
farmersfollowed by Maize-Whest (16 percent) and
BajraaWheat (14 percent) in the study area. The
major intercropping system was Wheat+Mustard,
whereas, Gram+M ustard/Linseed was the mixed
cropping systemfoundinthestudy area. Theresults
reveded that incorporation wastheprevaent practice
for SOC management by the farmers. About 78
percent of the sample farmers practiced FY M
incorporation, 19 percent practiced green manure
incorporation, whereas 11 percent practiced the
incorporation of vermicompost (Table9.1.17).

Thefarmersused toincorporate FYM @ 10t
ha!, and paddy and wheat stubbles @ 2 t hat
annually into thesoil. Burning of crop residueswas
not reported by any of the sample farmers. As
regardsfarmers’ perception, majority (63 percent)
of the samplefarmersreported (Table 9.1.18) that
the organic matter incorporation into the soil had
increased over thelast 10 years with the result of
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Table9.1.17. Sail or ganic car bon management patter n of farmers

SI.No Typeof Organic sources M ethod of management(% Respondents)
Incorporation Burning Removal

1 Rice straw 378 00 00

2 Wheat straw 3H1 00 00

3 FYM 784 00 00

4 Green Manure 189 00 00

5 Vermicompost 108 00 00

Table9.1.18. Farmers perception on SOC statusand itseffectsover last 10years

Attributes Response categories (%)

I ncreased/Improved Remained same Decr eased/Degraded
Quantity of organic materials added 625 219 156
Water holding capacity 65.6 219 125
Productivity 750 156 94
Environmental effects 6.3 781 156

improving thesoil fertility, soil water holding capacity, and water stable aggregates in the soils of Indo
and overall productivity. Therefore, study indicates  Gangetic Plainsunder rice-wheat wasimproved by
that the SOC, POC, MBC satusand soil aggregation  gpplication of inorganicfertilizer dongwith organics.
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Data Base unit

Digitization of database of on-station and on-
farm experiments of cropping systems under
AICRPONIFS

Creation of database of experiments conducted
under on- farm and on-station Experiments

Under the On Farm Research experiments
entitled, “Sustainable Production System”,
“Response of Nutrients” and “ Diversification and
Intensification of cropping systems’ conducted at
ECF centres of AICRP-IFS during 2009-10, the
data was structures and digitized in respect of
treatment wiseyield for ECF different centers.

Alsodigitized database ecosystem wise, season
wisefor on station experiments conducted during
2009-10at different centers. Thedatawasformatted
by plot Sze, unitgrainyidd, interaction of replications
and treatments pertaining to experimentsentitled,”
| dentification of need based cropping systemsfor
different agro-ecosystems’, “Permanent plot
experiment on integrated nutrient supply systemin
cereal based crop sequences’, “Long range effect
of continuouscropping and manuring on soil fertility
and yield stability”, “Resource conservation
technologies’ and* Organicfarming’”.

Long term trend analysis by fitting appropriate
linear / non-linear asymptotic curves/model

Linear/non-linear and asymptotic trend
equations/ models were attempted for rice —rice
cropping system data of 2(a) permanent plot
experiment on INS system in cereal based crop
sequence conducted at different centersof AICRP-
IFSsinceinception. The Polynomiasof linear and

higher degree, Gaussian model, Simusoidal, Hoer!
model, Logistic model, Exponential model, Power
fitmodel, MMF model, Richards'smodel, Weibull
and Harris models were attempted. The best fit
moded which gavemaximum R? valuewerefoundto
be the best fitted model to exhibit trend and
estimated yield.

Database on Organic Farming Experiments
under Network project isbeing developed in GUI
mode (Graphica user interface) initidly Visud basic
programming languageisusing asfront end while
SQL server IMSA ccessasback end. The Relationa
Database approach isused to design the database.
Thefundamenta sof Normadlizationtheory havebeen
usedto normdizethedifferent tablesof thedatabase.

Thirteen master tableson thefollowing network
centers are designed to provide the relationship
among them.

Networ k Centers:- Bguara(HP), Pantnagra
(Uttarakhand), Ludhiana(Punjab), Modipuram (UP),
Bhopa (MP), Jabd pur (MP), Raipur (Chhatisgarh),
Ranchi (Jharkhand), Coimbtore(TN), Calicut
(Kerala), Karjat (Maharashtra), Dharwad
(Karnatka), Umiam (Meghalya).

Architecture

o Atpresent sysemisstandaonebut infuturethe
systemwill be aweb-based application

e Itisbased onclient-server threetier distributed
structuretechnology

e Canbeaccessed from any node on the Internet
through aweb-browser
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Effect of crop establishment technique and
resdue management optionson responseto K
application under rice-maizesystem

A fidd experiment under rice-maizesysemwas
conducted onaTypic Ustochrept soil at theresearch
farm of Project Directorate for Farming System
Research, Modipuram, Meerut (29-°4' N, 77°46’
E and 237 m adl), India. Twelve treatments
comprising 06 inmainploti.e, transplanted puddle
rice followed by conventional till maize ((TPR-
CTM), direct seeded ricefollowed by conventional
till maize (DSR-CTM), no-till and direct seeded
ricefollowed by no-till maize(ZTDSR-ZTM) dong
with residueretained on surface (+R) or removed
fromfield (-R) andin sub-plot 02 treatmentswith
(75 kg K,O ha') and without K (no-K) were
compared in split-plot designwith four replications.
Meerut district located in western Uttar Pradesh
representsirrigated, mechanized andinput-intensve
area of Upper Gangetic Plain zone (UGP) of the
IGP region (IGPR) of India. The soil of the
experimental field was sandy |oam (15.9% clay,
18.1%dlt, 66.0% sand) of Gangeticaluvid origin,
very deep (>2m), well-drained, flat (about 1% d ope)
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and classified as Typic Ustochrept. At onset of
experiment surface soil (0-20 cm soil depth) was
mildly alkaline (pH 8.1), low in OC (<0.5%) and
availableN (131 mgkg?), and mediumin Olsen-P
(9.5 mg kg*) and exchangeable K (113 mg kg?)
content.

Study reveals that rice as well as maize
productivity variedin accordancewith different crop
edtablishment practi ces, res due management options
andK use(Table9.1.19). Averaged acrosstheyears,
highest K responsein ricewas noticed with TPR-
CTM (610 kg ha?) followed by DSR-ZTM (445
kgha®) andZTDSR-ZTM (330 kg ha?) treatments.
Such response under succeeding maize crop was of
735, 410 and 340 kg ha, respectively. Further, K
responseswere comparatively higher under resdue
removed plots(620to 632 kg ha') thanitsretention
on surface (287 to 307 kg ha?) in both the crops.
Growing DSR (rice) a so has pronounced effect on
K response of succeeding CTM (maize) crop and
compared with TPR-CTM yield gaininmaizedue
toK application waslower by 43.6% and 44.6%in
residue removed (-R) and residue retained (+R)
plots, respectively as. Theleast K responsesunder

Table9.1.19: ResponsetoK application (kg ha?) in riceand maizecrop with different crop establishment practices
and residuemanagement optionsunder rice-maizesystem at M odipuram

Crop establishment technique Residueremoved (-R) Residueretained* (+R) Mean K response
Rice

TPR-CTM 830 390 610

DSR-CTM 630 260 445

ZTDSR-ZTM 450 210 330
Mean K response 637 287 462

Maize

TPR-CTM 920 560 735

DSR-CTM 510 310 410

ZTDSR-ZTM 430 20 30

Mean K response 370 4%

*Maize residue was incorporated before rice transplanting

TPR=Transplanted puddlerice, DSR=- Direct seeded rice, ZT DSR= No-till and direct seeded rice, CTM= Conventional

till maize, ZTM=no- till maize
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ZTDSR-ZTM plotsdongwith+Rinbothrice(210
kgha') aswel inmaizecrop (259 kg ha) indicating
thesignificant K contribution through residuewhich
was further attributed due to undisturbed soil
physco-chemica environment under no-till system.

Precision nutrient management using GIS-
based spatial variability mappingunder Upper
and MiddleGangetic Plain Zonesof India

Geo-gatigticad analyssand Gl S-based mapping
provides opportunity to assess variability in the
digtribution of nativenutrientsand other yiddlimiting/
building soil parametersacrossalargeareaand thus
adindevel oping appropriate nutrient management
strategiesleading to better yield and environmental
protection. Research evidences reveals direct
correlation between variability and production
conditions and have achieved improvement in
production and profit under different scales of
operation by managing variability. However, sudies
on site-specific nutrient management in integration
withgpatia nutrient variability usng Gl Saredtill rare.
In this context, astudy wasinitiated to assessthe
spatid variability of physico-chemicd propertiesand
native nutrient pools in agricultural soils across
sdlected soil typesand cropping systemsof the Upper
and Middle Gangetic Plain (UGPand MGP) zones
using GI'S- based mapping.

Since the study domain was very wide, to
minimize the number of samples and economize
associated cost, cropping system based geo-
referenced sampling wasdoneinstead of fixed grid.
Inthisstrategy, judiciousstratification of samplein
UGP and MGP and further in NAARP zone, and
Didrictleve usng* ProportionateAreaMethod” was
done. Further, for distribution of samplesamong
different cropping systemsinaDidtrict, AreaSpread
Index (ASl) approach wasused. During 2011-12,
bio-physical characterization of existing cropping
system and geo-referenced soil samplingwasmade

in Western Plain Zone (NAARP zone) of UGP
transact of theIndo-Gangetic Plain (IGP).

Farmer’s participatory survey conducted in
Western Plain zone (WPZ) indicatesthat sugarcane-
ratoon-wheat is the most predominant cropping
system which occupies nearly 60% acreage of the
total cultivated areaof the zonefollowed by rice-
wheat system (23%). Sincedairy isoneof the pre-
dominant enterprisein thisregion, sorghum/pearl
millet (fodder) based sysemwerea sofoundto some
extent. Fertilizer useinthiszoneisquiteimbalanced
especially with respect to K and Sapplication and
skewed towards N application. Of the total N, P
and K use, nitrogen alone shares 68-71%, and the
shareof Pwas27-30.4%. Contribution of K intotal
fertilizer use was restricted in the range of 2.0 to
3.2%leading towideN: P: K ratio and indicating
thefertilizer management practicesof theregionnon
udtainable.

Ingenerd, largefarmers (>4ha) adopt combine
harvesting and burnriceresiduein situ, whereas,
medium and small farmer removeit for animal feed
or domestic consumption. In sugarcane, wholedry
leavesremaininthefied after harvest of plant crop,
whileburning of residueor itsremoval after ratoon
harvest beforefield preparation of succeeding of
wheat crop is often practiced. Use of FYM was
mainly withsmall farmers(<2ha), whichthey apply
at 20-30t ha' at 1-2 year interval, whereasmedium
andlargefarmersuseit rarely. Different sources of
irrigation water indicate that rice crop receives
maximum K input throughirrigation (onan average
61kgK ha?), followed by sugarcane (onan average
48 kg K hat).

Different soil fertility parametersanadyzed after
harvest of cropsgrowninthezoneindicatethat it
varied with cropping systemfollowed, nutrient used
and agronomic management practicesadopted. An
enumeration of Fig. 1indicatesthat soilsof Western
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Plain Zonefall under low to medium category of
organic carbon content. Averaged across the
cropping system and locations, 96%, 21%, 13%
and 22% soil were low and 4%, 72%, 76%, and
57% soil under medium category for N (<280 ka
ha') , P (<10 ka ha') , K (<130 ka ha?) (Fig.
9.1.39) and S (<10 mg kg?) content wherein
responsesto fertilizer application can be expected
(Fig. 9.1.40). Analysisof micro-nutrientsviz., zinc,
iron, manganese and copper in different cropping
systemsindicated varying degree of deficiency for
these nutrients. Averaged over the location and
cropping system, magnitude of deficiency for Zn
(d"0.6 ppm), Fe(d’ 4.5 ppm), Mn (d” 2.0 ppm) and
Cu (d”0.2 ppm) was 36%, 17%, 10 and 7%,
respectively (Fig.9.1.41). Surfacemapsof dl these
soil fertility parameters were prepared using

- 3\1\5 \
=l

Fig. 9.1.39: Predicted surface map for Organic carbon
content, available N, Olsen-P and exchangeable K content
using Ordinary Exponential Kriging in Western Plain Zone
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Fig. 9.1.40: Predicted surface map for available S content
in Western Plain Zone

semivariogram through Ordinary Kriging. Best-fit
mode i.e. Exponentia Ordinary Krigingwithlowest
value of residual sum of squareswas selected for
each soil property and classified map wasprepared
using geostatistical analysistool of Arc GIS10.1.
Intheview of site- specific nutrient management
under pre-dominant cropping systems of Western
Plain Zone, fertility zonation map was devel oped
using classified mapsof N, Pand K.

Over dl analysis of the data revealed wide
vaiaionsinfertilizer useindifferent cropping sysem
inthe surveyed districts. Thefertilizer usewasin
general skewed infavour of N, whereas nutrients
likeK, Sand micronutrientsweregeneraly neglected.
Soil sampleswere analysed for macro- and micro-
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nutrients, revealed marked variability acrossthe  soil fertility statuswasa so mapped using Ordinary
districtsand cropping systems. Such variabilityin  Exponentia Kriging withthehelp of ArcGIS10.1.
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Fig. 9.1.41: Predicted surface map for DTPA-Zn, Fe, Mn and Cu content in soil
in the Western Plain Zone
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9.2 ORGANIC AGRICULTURE SYSTEMS (OAYS)

Sudieson improvement of soil organic carbon
in rice-wheat system under resource
conservation technologies

An experiment on “ Studiesonimprovement of
soil organic carbon in rice-wheat system under
resource conservation technologies’ wasinitiated
during kharif 2008 season, in which the main plot
treatments were direct seeded rice (DSR), SRI
method of rice cultivation (SRI) and conventional
ricecultivation. Inthesemain plot treatments, four
sub-plot treatmentslike zerotilled wheat (ZT), bed
planting of whest (FIRB), conventiona tilled wheat
(CWS), and happy seeder planted whesat (HS) were
grown during rabi season.

In this experiment the agronomic packagefor
SRI method of cultivation involved soil amendment
@ 10t of FYM per haduring fina land preparation,
transplanting of ricewith 10 daysold seedling @ 1
seedling per hill and squareplanting (30x 30 cms.),
applyingirrigationat hair crack stageand threeinter
culture with cano weeder at 15 days, 30 daysand
45 days after transplanting of riceto give proper
aeration of soil.

Under direct seeded and conventiona method
of rice cultivation, the recommended packages of
fertilizers(N,, P, K,,) for theboththe cropswere
adopted. No organic manurewasappliedindirect-
seeded rice. Conventiona packageof ricecultivation
involved four passeswithtiller followed by planking
for impounding water, which is required for
transplanted rice. Twenty oneday old seedling was
transplanted at 20 x 15 cm spacing.

Highest grain and straw yield of 5.8 and 7.2t
ha of wheat during rabi, 2010-11 was recorded
under main plot which was designated for SRI
method of rice cultivation comparedto 4.6 and 6.2
t ha! respectively under conventional method of
wheat cultivation. But the grain yield increase
compared to conventional method of wheat
cultivation wasto thetuneof 26.4%. Onthecontrary,
the highest grain and straw yield among sub-plots
were6.7 and 7.3t ha' under FIRB systemswhich
were 35.3 and 16.9% higher than the conventional
method of sowing wheat and the effect was
significant. Theyidd attributing characters of wheet
followed the sametrend aswith yield under both
main and sub-plot treatments (Table9.2.1).

Table 9.2.1. Yield and yield attributing characters of wheat under RCT

Treatment Grainyield Srawyield 1000 grain Biomass Effective Panicle  Graing Plant height
(tha?) (t ha?) wt.(g) (tha?) tillerssm? length(cm) panicle (cm)
DR 450 6.3 2154 108 290 2082 1421 10521
R 7.00 105 24.62 175 385 2901 1703 11823
Conventional 6.25 9.06 2342 1531 37025 221 1522 1114
Control 325 423 1591 748 15061 155 1083 902
CD(5%) 052 123 235 19 248 063 154 64
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Fig. 9.2.1. Root biomass of wheat under RCT at various
growth stages

The root and shoot biomass accumul ation of
wheat at periodic intervalsshowed increase up to
physiologica maturity stage. The highest shoot and
root biomasswererecorded under main plot meant
for SRl trestment. Among sub-plot trestments, shoot
biomass was maximum under FIRB, but the root
biomasswashigher under FIRB (Fig.9.2.1& 2). Sail
propertiesafter harvest of wheat were determined
in terms of organic carbon (O.C), carbon (C).,
availableN, P,K and MBC. Organic carbon and

Fig. 9.2.2. Shoot biomass of wheat under RCT at various
growth stages

MBC were maximum (6.1 g.kg* soil and 192.20
ug g1) under SRI among main plot and 5.9 g kg
and 172.4 ug g* soil under happy seeder seeded
wheat. Among main plotsavailable N washighest
(305 kg ha') under SRI also availableK (492.0kg
hat). But available P was highest (43.1 kg ha?)
under DSR. Among sub-plots, organic carbonwas
highest (6.2 gkg*soil) and MBC (180.3 ug g*soil)
under happy seeder. AvailableN and K werehighest
(251.0 and 472.0 kg ha') under FIRB (Table
9.2.2).

Table 9.2.2: Changesin soil propertiesunder resour ce conser vation techniquesafter harvest of wheat 2010-11

Treatment O.C g.kg*soil  Av.N (kgha?) Av. P(kgha?) Av. (kgha?)  MBC pg g* sail
DSR 55 197.00 4310 337.00 157.00
R 6.1 305.00 3621 492,00 20010
TPR 53 24200 3250 47500 175.30
CONTROL 49 172.00 2312 257.00 9%6.30
CD (P=0.05) NS 11.20 410 25.20 690
Sub Plots

T 59 24500 3741 367.00 17240
HS 6.2 255,00 3956 48100 180.30
FRB 57 25100 34.87 47200 17550
CWS 54 23000 4023 246,00 167.10
CD (P=0.05) NS 19.20 382 36.30 7.70
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Rice: Highest grainyield of rice (7.0t ha') during
Kharif 2011 was recorded under SRI method
compared to 6.3t ha' under conventional method.
The percent yield increase under SRI was 12.0%.
The straw yield under SRl was 10.5t ha'. The
yield and yield attributing characters of ricewere
aso highest under SRI method (Table9.2.3).

Root and shoot biomass accumulation of rice
was recorded at periodic interval and the highest
biomass accumulation in terms of root and shoot
was recorded under SRI irrespective of stages of
growth (Fig. 9.2.3&4). Soil properties at

physiological maturity stage of ricerevealed that
organic carbon, available N and K were highest
under SRI and available Pwashighest (44.6) under
DSR method of rice cultivation (Table 9.2.4).
Microbia population in terms of heterotrophic
bacteria, total bacteria, fungi actinomycetesand N
fixing bacteria were also highest under SRI at
maximumtillering and panideinitiation sages(Tables
9.25,6 & 8). Microbia biomass accumulation
showed a periodic increase from transplanting to
maximumtillering stage and the maximum quantity
of MBC wasrecorded under SRI compared to other
treatmentsat all growth stages(Table9.2.7).

Table9.2.3: Yield and yield attributing char acter sof riceunder RCT

Treatment Grainyield Srawyield Plant height Ear head length 1000 grain wt.
(that) (that) (cm) (cm) ©)]

DSR 51 651 106 14.3 356
R 58 7.23 119 153 399
Conventional 535 6.97 N9 145 36.1
Control 263 567 132 119 289
CD (5%) 0.03 021 21 0.89 15
Sub plots
ZT 523 645 B 144 36.6
HS 556 6.69 102 153 388
HRB 6.21 7.28 114 157 382
Conventional 459 6.23 100 141 353
CD (5%) 012 023 35 11 0.61
2.00 14
e 12
1.60
140 10
1.20 u[15R & = 158
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Fig. 9.2.3. Root biomassin riceunder resour ce conservation
techniques 2011 at various growth stages
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Fig. 9.2.4 Shoot biomassin riceunder resour ce conservation

techniques 2011 at various growth stages



Table9.2.4: Soil propertiesunder variousRCT inriceduring physiological maturity stage

Treatment 0O.C g.kg?soil Av.N (kgha?) Av. P(kgha?) Av. (kgha?t)  MBC ug g* soail
DR 56 189.00 44.62 33836 157.90

R 6.1 303.00 3837 491.20 192.20
Conventional 55 241.10 3348 478.33 162.20
Control 5.0 175.00 24.32 25112 91.20
SEM(2) 023 812 123 u2 645

Table9.2.5: Micraobial Population in soil under variousRCT in riceduring maximum tillering stage

Treatment Heter otrophic Bacteria Fungi Actinomycetes Nitrogen fixing bacteria
Bacteria

x10° x107 x10* x10° x10° x10* x10°
DR 32.35 1064 1950 3125 13204 8230 4190
R 7001 23862 2641 3760 15320 10002 4521
Conventional 4250 170.25 1935 2830 11495 8538 4206
Control 2930 89.45 82 1724 58.32 3940 2125
SEM (+) 64 49 26 47 14.06 64 2350

Table 9.2.6: Microbial Population in soil under variousRCT in riceduring maximum tillering stage

Treatment Heter otrophic Bacteria Fungi Actinomycetes Nitrogen fixing bacteria
Bacteria

x10° x10’ x10* x10° x10° x10* x10°
DR 3556 13352 1950 3012 14021 830 4212
R 8325 30845 2450 3942 16830 1095 4425
Conv 51.20 217.26 1863 2756 13024 9030 4195
Control 3550 11420 812 16.45 6320 4415 2304
SEM (+) 79 1241 232 357 1442 871 562

Table9.2.7: Changesin MBC under variousRCT inriceat variousgrowth stages

Treatment Transplanting 10 daysafter 20daysafter Maximum tillering
transplanting transplanting

DR 33.12 13256 160.28 21360

R 95.15 16550 19658 258.75

Conventional 6350 141.29 161.92 186.80

Control 60.24 83.20 13254 13350

SEM(2) 65 98 157 20
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Table9.2.8: Estimation of total aer obic Nitrogen fixer
from per gram of dry soil at maximum

tillering stage

Treatment Dilt. Dilt. Dilt.

10® 10+ 10°
DR 131.20 812 4025
R 152.38 107.75 50.12
CONV 12341 8333 4150
Control 8126 5546 2945
SEM(2) 571 892 24

Photo 9.2.1. Rice under DSR method of rice cultivation

Photo 9.2.2. Rice under TPR method of rice cultivation
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Photo 9.2.3. Rice under SRI method of rice cultivation

Development of organic farming package for
maize-potato-onion system

The experiment isbeing conducted since 2003
and hascompleted 8 crop cycles. Seventreatments
viz. 50% recommended NPK + Zn + S as per soil
test +50% N asFYM (T ,); 100% organic nutrient
sources (FY M), vermicompost and neem oil cake
each equivalent to 1/3 of recommended N (T); T,
+intercropping (T,); T, + agronomic practicesfor
weed and pest control without addition of chemical
sourcesof plant protection(T,); T, + biofertilizers
containing N and P carries (T ) and 100% NPK +
Zn + S based on soil test (T.) were compared at
PDFSR researchfarm.

Highest grainyield of onion during summer 2010
wasrecorded under T, (24.49t ha') whichreceived
organic nutrient sourceseach equivalentto /3N as
FYM, vermi compost and neem oil cake plus
biofertilizerscontaining N and Pcarriers. Percent
yield increase under this treatment was 19.72%
compared to T.. Theyield increase under other
organic nutrient management packagesvaried from
2.41t011.01% (Table 9.2.9).

D



Table 9.2.9: Cropyield (t hat) under variousnutrient management packagesin maize-potato-onion system

Treatment  Onion Maize MEY (tha') % increase/decreaseinonionyieldover T,  MEY (tha?)
2010-11 2011 2010-11 Onion Maize Auv. last 3yearq
T, 2386 58 3020 1074 2033 2647
T, 2324 6.02 3027 101 2489 2961
T, 25+%125 63+215 3183 1002 30.70 2097
T, 201 5.85 2793 241 21.35 2735
T, 231 5.9 2936 7.67 2690 2868
T, 2449 6.35 2949 813 3174 2873
T, 2045 482 2127 - - 2544
SEM + 127 052 153 450 167

*intercrop for onion and maize were sesbania and cowpeaand recorded as green biomass and incorporate in-situ after

30 days during interculture operation

Highest maizeyield during next Kharif wasaso
observedunder T, a 6.35tha. Itisasointeresting
to note that organic nutrient management practices
helpedinimproving MEY whichvariedfrom21.35
t030.74. Asper systemyiddisconcerned, themaize
equivaent yield during 2010-11 washighest (31.38
tha') under T, which received organic sources of
nutrients and intercropping of cowpeawith maize.
Thesametrend wasa sorecorded inrelationtolast

threeyearsaverage performance of T, withMEY
29.97t ha' (Table9.2.9).

Soil fertility under various organic nutrient
management after harvest of onion and maize has
been presented in Table 9.2.10. After harvest of
onion, highest O.C (6.0 g kg* soil) wasrecorded
under T, available N and MBC under T, and that
of av. PandK under T, which ared| organic nutrient

Table9.2.10: Sail fertility under variousnutrient management packagesin maize-potato-onion system

Treatment Onion Maize

O.Cg. Av.N Av.P Av.K MBC O0.Cg AvN Av.P Av.K MBC

kg! soil (kgha?l) (kgha?) (kgha?) pggtsoil kg! soil (kgha?) (kgha?) (kgha?l) pg g? soil

T, 6.3 268 315 260 34252 64 270 316 262 346.96
T, 64 248 264 217 34063 6.6 21 269 219 34826
T, 6.6 22 323 206 360.32 6.7 286 3?8 209 36862
T, 6.3 266 315 215 344.65 65 268 318 217 34952
T, 64 27 328 241 30523 6.7 233 331 249 31263
T, 6.6 2% 272 LY 37554 6.8 259 281 2% 38214
T, 52 217 217 178 207.65 53 219 219 180 21132
SEM + 025 2309 410 2645 56.13 0.05 297 408 212 5713
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Fig. 9.2.5. Microbial population in MPO system under
various Organic nutrient management packages (Onion)

Photo 9.2.6. Performance of onion under organic farming

PD7s2 Annual Report 2011-12

Fig. 9.2.9. Microbial population in MPO system under
various organic nutrient management packages (Maize)

Photo 9.2.5. Performance of onion under chemical

fertilizers

Photo 9.2.7. Potato under organic farming
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management packages compared to inorganic or
integrated nutrient management packages. The soil
fertility statusintermsof O.C. av. N, P, K andMBC
after harvest of maizewasabit different. Organic
carbon was highest 6.88 g kg™ soil under T, av. N
under T, and av. Pand K under T, and MBC under
T, compared to inorganic or integrated nutrient
management packages.

Microbia populationintermsof bacteria, fungi
and actinomycetes after harvest of summer season
onion and kharif maizeis presented in Fig.9.2.8.
I rrespectiveof trestments, microbial populationwas
highest under maizecrop comparedtoonion. Further
, important fact isthat compared to inorganic and
integrated nutrient management packages, organic
nutrient management packages harbored higher
microbia population in terms of bacteria, fungi,
actinomycetes and phosphate sol ubilizing bacteria
and treatment T, was superior toall.

Performance evaluation of important crops/
cropping systems under organic farming

Yield of basmati rice, rice (Saket-4), maize
(grain) and maize (cobs) under organic nutrient
management was found to be increased by 20.2,
10.3, 9.7 and 8.2 %, respectively over chemical
nutrient management. The corresponding increase
inyield over INM was 6.2, 1.9, 2.1 and -5.5 %,
respectively.Organic carbon, availableP, K, Cu, Zn,
Mnand Feinsoil under organic nutrient management
increased by 19.6, 5.01, 14.5,8.82,1.73, 2.75 and
4.15 %, respectively compared to INM invarious
cropping systemsand was highest.AvailableN in
soil wasfound higher under INM by 3.90and 12.0

% over to organic and chemical nutrient
management, respectively.

Agronomic evaluation of biodynamic practices
and panchgavya for organic cultivation of
important crops/cropping systems

Treatment T, (BD + FYM + Vermicompost +
Panchgavya) recorded 20.9, 15.2 and 17.3% higher
grain, straw and biological yield of rice; 32.8, 25.9
and 28.5% higher grain, straw and biological yield
of maize, respectively over control and asorecorded
highest (19.6 ¢/ha) podyield of cowpea Highest soil
organic carbon, Mn, and Fe were recorded under
FYM +vermicmpost gpplicationwhile, availableN,
P, K and Znwashigher under FY M+ vermicompost
+ Panchgavya application.

Insect, pests and disease management in
different cropping systems under organic
farming

Grain, straw and biologica yield of basmati rice
under green manure was 8.0, 11.0 and 9.4 %,
respectively higher over summer ploughing. Smilarly,
treated cropyielded 2.8, 2.3and 2.4 % higher grain,
straw and biological yield, respectively over
untreated plots.Chickpeaand mustard showshigher
dry matter accumulation under green manured +
treated plots than summer ploughed + untreated
plots.Organic carbon, available N, Pand K under
greenmanurewas27.8, 26.3, 45.5and 7.5 % higher
over summer ploughing. Micronutrientsviz, Cu, Zn,
Fe, Zn etc. werea so recorded higher under green
manured plots. Theaforesaid nutrientsweredightly
higher under treated plotsover untreated.
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9.3 INTEGRATED FARMING SYSTEMS (IFS)

Development of Integrated Farming System
Mode for Small Farm Holder sof Western Plain
Zoneof Uttar Pradesh

A study on development of Integrated Farming
System Model for small farm holders of western
plain zone of Uttar Pradesh was started in 2004-05
at PDFSR, Modipuram. After completion of a
period of six years, the results of the study were
reviewed critically by the Institute Research
Committee (IRC) and it was decided to continue
the study as such with removal of goat unit and
addition of mushroom & biogasunitsintheexisting
IFSmodds. Accordingly, mushroomand biogasunits

were established in the reported year 2011-12 and
goat unit wasabolished. The compiled resultsof the
firgt phaseof the tudy and comparative performance
of individua aswell asinteractiveeffectsof different
enterprises of the IFS model during the reported
year aresummarised hereunder;

A. Crop Production

During the period under report, the crops/
cropping systemsfollowed and production under
respective cropping systems are summarised in
table-9.3.1.

Table-9.3.1: Cropsand cropping systemsfollowed in 2011-12 and r espective productivity.

Cropping systems Areaq. Production (Tonnes) Market
m. (000,) value(Rs))
Kharif Rabi Summer Total
production
(SYE)
Sesbania (GM)-Rice-Wheat-Sugarcane(Summer)- 2800 09 113 190 2054 70900
S. ratoon (Rice) (Wh) (SCane) (14.8/ (35450/
year)  year)
Sugarcane(Spring)+cowpea (GF)-S. ratoon 2000 100 14.7 1782 42780
GH (S.Cane) (2130/
year)
Maizet+redgram-wheat 1600 013 0.80 045 698 16750
RG) (Wh) (Mg
Sorghum-rice-potato-Mai ze+cowpea(GF) 800 047 il5 122 885 21260
(Rice) (G GhH
Sorghum —mustard-Maize+cowpea(GF) 1600 042 211 1184 28425
(Mst)  (GH
Sesbania aculeata -Rice-berseem 800 055 880 GM 664 15950
(Rice) GH (Ses)
Sesbania aculeata -rice-oats 800 055 800 GM 631 15150
(Rice) GH (Ses)
Tota 7652 1,83,666
Straw/curvi (wheat,rice,maize) 641 12830
Fuel wood (Redgram and mustard etc.) 10 1000
Gross 1,97,496

Sraw: Wheat -2.41 ton, Rice—3.33ton, Maize-0.67: Total=6.41ton @ Rs.3000/ton = Rs.12,830/-
Fuel wood: Redgram and mustard-1.0 ton @ Rs.1000/ton=Rs.1000/-
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B. Dairy unit (Milk Production)

Looking in to the mandate of the project and
ultimate objectives, the animal unit having total
number of 15 animalson dated July 16, 2010 was
shortenedto hdf of existing one, by sailing 7 number
of animalsin 2010 and 1 in 2011. This resulted
comparatively less production of milk inreported
year than milk production in previousyears. Tota
milk production and other by-productsfrom theunit
areligedintable-9.3.2. Besdesproduction of FY M
and Vermicompost, the cow dungwasa so used for
fish pond and biogas units, s multaneously. To get
round the year green fodder production, sufficient

areawasput under fodder cropsasapart of cropping
planasabove (Table-9.3.1). Theanimaswereaso
fed with balanced dose of concentratesand minera
mixtures.

C. Horticulture

An area of 0.22 ha planted in 2004-05 at the
time of establishment of the project isunder fruit
orchard contai ning guavaand mango asmgjor fruity
species and peach, pear, citrus and karonda as
boundary and intercrop fruits. Almost al thefruit
specieshave start fruiting. Thedetail of production
of different fruit speciesisgivenintable-9.3.3.

Table9.3.2: Milk and other dairy productsand by productsproduced in 2011-12.

Dairy product Quantity produced Rateper Total amount
(kg/litre/g/t) unit(F) @
Milk 3717litre Rs.26/litre 96642
Sold animals One 23,000/animal 23,000
Vermicompost 18.0ton 2000/t 36,000
FYM 20.0ton 175/ton 3500
Grossincome (F) - - 159,142

Table9.3.3: Detailsof different fruitsand vegetablesproduction from or chard unit.

Fruit species Quantity Rateper TotalAmount  Particulars

(kg) Kg(@) )
Guava 1540 10 15400 Theorchard unit was auctioned during the reporteg
Mango 110 15 1650 period and only a part of produce was harvested
Karonda 580 2 11200 and sold at institute level (Since September,2011,
Citrus 400 2 8000 the date of termination of the auctioned period).
Pear 3 10 530 Theyieldsdataare as per recorded figuresfrom the
Brinjd 325 10 3250 person to whom the orchard was auctioned and
Tomato 210 2 4200 the produce sold at institute. Now and onward,
Green Chillies 50 20 1000 orchard unit will not be auctioned and al the
Berseem (F) 1100 1 1100 production and salematters will be undertaken by
Gross returns 46330 the IFS unit staff.
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D. Fish production

Freshwater fish production was started during
rainy season of 2005 at 0.1 haland. A mix of fish
speciesincluding rohu, katla, mriga, common carp,
slver carpsand grass carp were stocked @ 10000
fingerlingsper hectareinratio of 20:20:20:10:20:10.
A production of 241.5 kg fishwasachievedinthe
year of 2011 sold @ z 50 per kilogramme
generating revenue of F 12075.Kegpinginview the
economic condition of poor farmersrepresenting
small land holders of the region, low input based
management system, reying on enhancing thefertility
of pond through maintaining sufficient feedinterms
of phytoplankton and zooplankton in the pond for
entiregrowth phases, locally availableinputssuch
asraw cowdung and supplementation of rice police
mainly during theearly growth phasewereused. For
enriching natura fish feed and keeping pond water
clean and safe, inorganic fertilizersNPK and lime
werea so used periodicaly. All thepond dykeswere
covered with different typeof plantationslikelemon,
guava, sesbania, leucenea etc. which not only
protected the d opesof thedykesagainst soil eroson
but dso provided additiond incomeinterm of fruits,
fodder, fuel and GM (Photo-). Besidescashincome,
the vegetation on dykes also served as feed for
herbivorousfish specieslikegrasscarp. Inaddition
yield parameters, growth rate of the stocked fishes
were also recorded quarterly for monitoring the
growth of fishes. Higher growth rate wasrecorded
for katlafollowed by rohu and mrigal among Indian
major carps. Among exotic carps, grass carp
recorded faster growth rate as compared to other
two exotic carps.

E. Apiary (Bee Keeping)

Because of heavy pest (Baravo) infestation
duringlast two years, theunit wassuffered alot and
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productionwasbadly affected. During reported yeer,
the bee unit was re-established in the month of
January, 2011. During this period a so the weather
was hot conduciveand prolonged low temperatures
again affected the activities of bees and
simultaneously the produce of honey. Because of
these factors, alow yield of 84 kg was recorded
sold @z 120/kg generating total revenue of
Rs.10080. All care and maintenance is being
undertaken to makeimprovement inthisenterprise.

F. Veermicompost

Vermicompost unit produced 18 tons of
enriched compost which was recycled / used in
production of different field and plantation cropsof
theunit. To seethe effect of different constituents
(cow dung and farm by-products/residues) of
vermicompost onthequality and nutritiona statusof
the compost so prepared , an experiment wasstarted
by mixing variousfarm by products and residues
with cow dungindifferent ratios. Theresultsof the
study will bereported in next report.

G Boundary Plantations

All the farm field boundaries including fruit
orchardsand pond dykes have been covered under
plantationsof perennid fruitsand agroforestry plant
species(Photo) including jackfruit, “ bel” sonefruit,
citrus,guava,jamun and Lucenea lucocephala
(Subabool) . Most of the planted specieshave now
started given someincomeand thisyear morethan
100kg of kagji nimboo and large biomass of
subabool used asanimal fodder washarvested. Stone
fruit“be” (Photo )isasobearing sufficiently good
fruityield. Similarly, consderably high (4.5-6.0 ¢/
year) fruit yield is being harvested from karonda
(Photo) plantationsof theorchard boundariesfrom
last threeyearsor so.

D



H. Newly Introduced Enterprises (Mushroom
and Biogas)

Asper decison of IRC heldin June, 2010, two
new enterprises Mushroom and Biogaswere added
intheexisting IFSmodd . Both the new enterprises
were establishedin 2011 and have start production.
Biogasunit (Photo ) installed with the help of state
dept. NEDA isbeing used for making food askitchen
gasandissufficient to need of asmall family. The
production of gasinwinter monthswasrelatively
dow but thesamewasimproved by addition of little

amount of Ureain gobar durry. Mushroom unit was
gartedwith production of “Dhingary” speciesinitidly
and later on other specieswill begrownin coming
years. During last three months about 50 kg of
mushroom was produced which was sold at a
nominal rate of F 40 per kilogram, generating
additional revenue of F 2, 000.

Livelihood Analysis: The comparative results
(table-9.3.4) of first phase (2004-10) of the study
and of successiveyear 2011-12, inferred that IFS
approachisaviableway of ensuring livelihood of

Table-9.3.4: Impact of |FSapproach on theproductivity of afarm and household security

Household commodities Annual demandof  Av. Production First Av. Production Market
produced at farm of an I ndian family Phase (2004-10) (2011-12) valueg(Rs)
PDFSR under IFSM odée (Tones) (Tones) (Tones)
A.Crops(0.72ha)

Ceredls 155 328 4.94 @ Rs.12/kg 59,280
Oilseeds 013 0.18 0.42 @ Rs.30/kg 12,000
Pulses 0.20 0.38 0.25 @ Rs.30/kg 7,500
Fodders 365 61.03 53.00 @Rs.0.75/kg 40,500
Sugarcane 1.60 2448 33.7 @ Rs.1800/t 60,660
B. Horticulture(0.22ha)

Fruits 0.20 152 2.66 @ Rs.10-20/kg 36,780
Vegetables 090 328 2.08 @Rs.4-20/kg 14450
C. Livestock (0.32ha)

Dairy animals (2 buffaloes+ | cow) 112 581 3.72* @26/litre(Av. priceof 96,642
- Milk buffalo and cow milk)

*D. Pisciculture (0.10ha) —

Fishes - 0.26 0.24 @ Rs.50/kg 12,050
E.Apiary& others(0.14ha)(Honey)  0.02 0.16 0.12@Rs.120/kg 10,030
F.Mushroom** - - 50kg@Rs.40/kg 2,000
F. Ver micompost 10.00/ha 1200 18.00 @ Rs.2/kg 36,000
G. Saleof animals NA - One Hebuffalo 23,000
Grossvaue(Rs) of dl thefarm produce ]_19560 362,775 - 40942
Cultivation cost (Rs.) 197883 - 213777
Net returns (Rs.) - 164887 - 197,165
Net saving (Rs. ) (Net returns — - 55574 - 77,605
annual demand of afamily in

term of money )

*Sizeof unit wasreduced to half in theyear, ** New addition in 2011
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small categoriesof farmers. Further, theimpact of
IFS approach in long run is also visible as the
production and profitability ison higher sidewith
additiona income/ returnsachieved from perennia
type of enterprises such as horticulture, boundary
plantationsetc. The percent increasein grossreturn,
net return and annual saving was higher (14.63%,
22.56%, and 48.49%, respectively) as compared
topreviousyears. Interestingly, increaseintotal cost
of production was insignificant (8.03%), which
probably was because of addition of new enterprises
mushroom and biogas.

Effect of Farm holding size, cultural practices
and fertilizer useon soil health statusof farmer’s
field-a case study

Thesurvey work of farm familieswasconducted
inthreevillagesof SardhanaTehs| of Meerut digtrict
during December 2011. It was observed from the
survey work that 100 %largeand medium categories
of farmerswere adopting fully mechanized farming
and 90 % taking Sugarcane- Sugarcane- wheat
cropping sequence and rest of the 10 % was under
forage crops like barseem and jwar. Small and
margind farmerswerepracticingtraditiona farming
and taking vegetabl es crops such as potato, onion,
peasand chiliesin the cropping sequences. Almost
all the categories of farmers maintain 5-6 milch
animasand usingthar excretaassource of manures
inadternativeyearsbut quantum of gpplicationwas
higher in categoriesof small and marginal farmers
because of their small holding size. Application of
nitrogenous fertilizer (Urea) @ 150 kg and
phosphatic fertilizer (DAP) @ of 150 kg/hawas
routinefertilization to Sugarcane-Sugarcane- wheat
cropping sequence where as potato crop was
cultivated with 250 kg Urea and 125 kg DAP/ha
along with 625 quintal FY M while5-10% farmers
applied potassium fertilizer@ 125 kg /hato Potato
crop onan average. In additionto this, vegetables
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(except potato) and forage crops are grown with
application of Organic Manures.

As per soil health of the farmer fields is
concerned, the pH valueof al the categoriesof the
farmersfieldsranged from 6.34t0 7.16 and attains
the level of neutral range. The status of organic
carbonand NPK of largecategory of farmersvaried
from 0.21 to 0.48 %, 137 to 238 kg ha?, 10.24 to
17.5 kg ha' and 126 to 149 kg ha* followed by
medium farmersfield which ranged from 0.45 to
0.56%, 216 to 274 kg ha', 12.5 to 18.2 kg ha*
and 130to0 146 kg ha' and smdll farmersfiddvaried
from 0.46 to 0.58%, 257 to 285 kg ha?, 13.5 to
20.50 kg ha'! and 130 to 150 kg ha® whereas
margind farmersfield had organic carbonfrom 0.56
to 0.68, 256 to 322 kg ha?, 15.2 to 22.5 kg hat
and 145 to 192 kg ha?. It is reveled from the
observationsof OC, and NPK that soil health of the
marginal and small farmer’sfieldsare better than
medium and large categoriesof thefarmer’sfields.

Development of an IFSmodel for western plain
zoneof Uttar Pradesh

Thelivestock unitinintegrated farming system
model comprised of onebuffalo and oneHolstein
Friesan crosshbred cow with their young ones. 0.32
ha of land alotted for livestock shed and fodder

Photo 9.3.1. Milch buffaloes in IFS Unit
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Table: 9.3.5Individual Milk production of animalsin I FSUnit

Animals Period of milk production Total milk yield(lit) Averagemilk yield (lit)
Buffdo 310ct, 2011- 31 March, 2012 1260 823
HF Cross bred cow 1April, 2011-31 Oct, 2012 and 2457 800
29 Jan, 2012-31 March, 2012
Total milk 3717 811

production. The recommended and standard
practiceswerefollowed for theanimas. Theanimas
werefeed with 6 kg of dry, 25 kg of green fodder
and concentrate feed @ 400 gm /liter of milk in
addition to 1.5 kg of concentrate for body
maintenance. Tota milk produced fromtheseanimas
was 3717 litersfrom 1% April 2011 to 31% March
2012. Thegrossincome produced from saleof milk
was F 96642.

Development of Integrated Farming System
Modd for Small Farm Holder sof Western Plain
Zoneof Uttar Pradesh

Fish production

Asapart of developing an integrated farming
systemmode for smal farm holdersof westernplain
zones of Uttar Pradesh, freshwater fish farming
practice was being carried out from 2005 by
dlocatinganareaof 0.1 haland. A mix of fish species
including rohu, katla, mrigal, common carp, silver
carps and grass carp were stocked @ 10000
fingerlingsper hectareinratio of 20:20:20:10:20:10
duringyear 2011. A production of 241.5 kg fishwas
achievedin theyear of 2011 and sold @ F 50 per
kilogramme generating revenue of F 12075.
Keeping in view the economic condition of poor

farmersrepresenting small land holdersof theregion,
low input based management system, relying on
enhancing thefertility of pond through maintaining
sufficient feed in terms of phytoplankton and
zooplankton in the pond for entire growth phases,
locally availableinputs such asraw cowdung and
supplementation of ricepolishmainly duringtheearly
growth phasewere used. For enriching natural fish
feed and keeping pond water clean and safe,
inorganic fertilizersNPK and limewere al so used
periodically. Periodic water exchangewas carried
out for maintai ning optimum dissolved oxygenlevel
in the pond. All the pond dykes were utilized for
different type of plantations like lemon, guava,
sesbania, leuceneaetc. which not only protected the
slopes of the dykes against soil erosion but also
provided additional incomeinterm of fruits, fodder,
fuel and green manure. Besides cash income, the
vegetation on dykes also served as feed for
herbivorousfish specieslikegrasscarp. Inaddition
yield parameters, growth rate of the stocked fishes
were also recorded quarterly for monitoring the
growth of fishes. Higher growth rate wasrecorded
for Katlafollowed by rohuand mrigal among Indian
major carps. Among exotic carps, grass carp
recorded faster growth rate as compared to other
two exotic carps.
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94 RESOURCE CHARACTERIZATION AND SYSTEM DIAGNOS S (RCSD)

Characterization and evaluation of farming
systemin India

The study was undertaken during the year
20011-12 with the objective to identify farming
systemsacrosseco-system and sizegroupsin Tamil
Nadu state. All Agro-climatic region of the each
state will form the base for study. Thirty percent
districtsfrom each zone, two representative blocks
from each district and threevillage panchyat from
each block will be selected by adopting multistage
random sampling. 6 farmers, from each village
panchayat congsting 2 eachmargina, smdl andtwo
each medium and largefarmerswereinterviewed
on random basisto fill up the pretested schedule
and questionnaire.

North Western Zone of TN

Thenorth western zone comprising therevenue
districts of Salem, Dharmapuri, Krishnagiri,
Namakkal (Excluding Thiruchenkodu), Perambaur
Issituated between 11° and 12° 55’ N latitude and
77° 28 and 78° 50’ E longitude. Areaof thisregion
1516,150 square Km equivalent to 12.4 percent of
the state area.

Climate

Theclimateinthezonerangesfrom semi-aridto
sub-humid with frequent occurrence of drought.
Four distinct seasonsprevailinginthe zone. They
are south west monsoon (June-September), north-
east monsoon (October-December), winter
(January-February) and summer (March-May).The
hottest monthsareMarch. Theannud rainfdl of this
zone (excluding hills) variesfrom 560 to 1080 mm
(CV 19 to 33). The hilly region of Shervaroys,
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Koallihillsreceivingtherainfal about 1300 mm. The
southwest monsoon, northeast monsoon, winter
showersand summer rains contribute 45, 37, 1 and
17 percent respectively toannua rainfal. InEastern
part of thezonetherainfal ishigher during northeast
monsoon. Whereas the western part of the zone
receives maximum rainfall during southwest
monsoon. The maximum temperature rangesfrom
231042 and the minimum temperaturerangesfrom
10to 31.

Cropping Pattern, Major crops, and Crop
sequence

Thetotal areaunder cropsinthezoneis10.15
lakh ha. The area covered under rice, Sorghum,
Groundnut, Finger millet, Horsegram, Littlemillt,
Pearl millet, Tapioca, Cotton, Sugarcane, Gingelly,
Vegetables, Mango were 14.4%, 17.5%, 13.3%,
12.0%, 8.0%, 7.6%, 4.65%, 3.76%, 3.42%,
2.97%, 2.96%, 1.33%, 1.23%. respectively.

[rrigation

Therearethreemainriver syssemsprovidingthe
drainageinthezone.

The Cauvery system

Within the watershed of this system lie the
southern portion of Denkanilottaand Dharmapuri
drained by the Sanatkumaranadi and the Toppuriver,
and thetaluks of Salem and Qmalur drained by the
rivers Sarabhanganadi and the Tirumanimuthar. It
admits irrigation water to Thoppalyar dam and
Nagavathi damin Dharmapurital uk, Chinnar damin
Palakodutaluk and Doddahalli dam in
Denkanikottatal uk.



The Penniyar system

ThePenniyar system drainsthenorthern portion
of thezone. Thebed of Penniyar anditstributaries
admit water to KrishnagiriReservioir, Barur large
tank, Bada-Talav large tank in
Penukondapuramtal uk and many tanksinthevicinity
of Kaveripattinamin Krishnagirital uk, Annasagaram
tank and Kolagathur Shelvarayan tank in
Dharmapuri, the Pambar daminUthangaral, Vaniyar
dam, Echambadi dam and Alapuram tank in
Harurtaluk and Kelavarapalli dam in Hosurtal uk.

The Vellar system

Thisiscomposed of tworiversVas stanadi and
Swetanadi in Atturtaluk uniting east of the zone
boundary to form the Vellar of South Arcot. The
VasganadirigngintheAranuthumaal, dongwithits
tributaries, the Kariyakovil river (which drainsthe
Karayans) and theAnaimadavu river admit water
to Karalkoil damand Sundaragpatti tank inAtuurtal uk
enriching the soil fertility of thisarea. Wells, tanks
and canalsarethemagjor sourcesof irrigationinthe
zone. Of thetotal irrigation areaof 2.44 |akh ha,
about 74 percentisfed by wells, 14 percent by tanks
and 10 percent by canals.

Land use pattern

Of thetota geographical areaof 16.151akh ha,
only 8.68lakh haarecultivated. Thegrosscropped
areaisestimatedtobearound 10.151akhha. Among
thetaluks, Krishnagiri and Harur inthe north and
Namakkal, Attur and Perambalur in the south have
the maximum cropped area of 8-14 percent of the
total cropped area of the zonein each taluk. The
cultivated areaisbelow 3 percent in the taluks of
Pennagarm and Yercaud. Thecropped arearanges
from 3to 6 percent in each of theremaining taluks.
Out of 2.0 lakh ha of forest area (12.5 percent of
the area of the zone) 25 percentisin Hosur, 14in

Krishnagiri and 12in Denkanikottatal uksinthenorth.
The Shevaroy hillsin Yercaudtaluk in the central
region of thezone occupy 12 percent of forest area.
Uthangarai, Pennagaram, Ras puram, Sankari and
Omalurtaluks have few forests (1 percent and
below). Inother talukstheforest arearangesfrom
210 9 percent.

Horticulture — status

The North Western Zone of Tamil Nadu,
especialy Dharmapuri district ishighly suitablefor
increasing horticultural production. Agro-climatic
factors such as soils and their fertility status,
topography, irrigation, rainfal, temperatureandwind
andtheoverdl natura environment providethebasic
framework for development. Asregardsthe current
production, Dharmapuri district dloneranksfifthin
thestatein areaunder fruitsand vegetablesand holds
second position for fresh fruits. Thedigtrict hasthe
maximum area (52 percent) and production under
mango in the state and ranks second for tamarind,
grapesand guava. Salemdigtrict hasthemaximum
area(nearly 60 percent) and production of tapioca
inthestate. Thedemand for seedlings, especidly of
mango and guava, greetly exceedstheexisting supply
cgpacity. InKrishnagiri areaanumber of enterprisng
nurserymen have undertaken large scale
multiplication and supply of mango varietiesfor loca
sale as well as for export to neighboring states.
Tamarindtreesareusudly rased dongfiedborders
and bunds, but cultivation on aplantation scaleis
common inmany partsof Dharmapuri district. The
Department hasidentified championtreesfor large
scalemultiplication.

Animal Husbandry

Livestock formsan integral part of the day-to-
day lifeand activities of thecommon farmer inthe
Zone. Apartfromthesupply of milk, eggsand mesat
required for domestic use, many of his farm
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operationslikeploughing, water lifting, trangport etc.,
depend onanima power. Theanimasaso provide
himtherequirementsof farm yard manure, besides
someextraincomethrough saleof surplusmilk and
eggs, wool, hides, skinsand other products. Thetota
livestock populationincluding poultry is37.8lakhs
with poultry population congtituting 39 percent, sheep
19 percent, cows 12 percent, draught animals 11
percent, buffal oes6 percent, heifer calves5 percent,
pigs4 percent and goats 4 percent.

Table 9.4.1 indicated that Rice +Livestock+
Veg/ Fruits+ Pulses/ Oilseed based farming system
were found predominant being adopted by about
44 percent followed by Vegetablest+ Fruits+
Livestock +Ricebased farming system ( 15.6 Percent
) sample householdsin high productivezoneof Tamil
Nadu ( TN). Arecanut+ Livestock+ Veg/Fruits +
Rice( 24 Percent) followed by Vegetablest+
Livestock+ Ricet+Pulse +cotton based farming
system were predominant in North western low
productivezoneof T.N.

The average size of land holding and income
pattern of the sample households of North western
zoneisgiven in Table 9.4.2. It can be observed
from thetablethat the average size of land holding
was0.536, 1.296, 2.252 and 2.344 hafor margind,
small, medium and largefarmersrespectively. The
income pattern of marginal farmers comprised of
cereals 44.46%, followed by animal husbandry
activity with 34.51 %. Whereas, for small farmers
were 40% and 23.62 %, medium 31.97 and 16.36
% andfor largefarmers14% and 7.1% respectively.
It indicatesthat asfarm sizeincreasesthe share of
livestock income decreases. Whereas, horticulture
activitieswasmorewith medium andlargefarmers.

Asregardstolow productivedidrict theaverage
sizeof land holdingwas0.65, 1.15, 2.63 and 5.60
hafor marginal, small, medium and largefarmers
respectively. Theincomepattern of margina farmers
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comprised of animal husbandry activity with 34.46
% followed by cereals 23.05%, whereas small
farmersof thisdigtrict have 44.07% of incomefrom
thevegetablesfollowed by anima husbandry 16.0%.
The category of medium and largefarmersalso has
thesametrend.

Cauvery Delta Zone

Cauvery DeltaZone (CDZ) liesin the eastern
part of Tamil Nadu between 10.00-11.30, N latitude
and between 78.15 — 79.45 E longitude. It is
bounded by the Bay of Bengal on the East and the
Palk straight onthe South, Trichy digtrict onthewes,
Perambalur, Ariyalur districts on the north west,
Cuddaloredistrict on the North and Puddukkottai
district onthe South West. Total areaof thezoneis
24,943 sg.km. in which 60.2 percent of the area
I.e., 15,00,680 hectaresare under cultivation. And
50.1 per cent of totd areaof cultivationi.e., 7,51,302
hectaresistheirrigated area. Thiszonereceivesan
annua normd rainfal of 956.3mm. Themgor dams
utilized by thiszone are Mettur and Bhavani sagar.
Canal irrigation, well irrigationand lakeirrigation
are under practice. The major crops are paddy,
sugarcane, cotton, groundnut, sunflower, bananaand
ginger. Thanjavur digtrict, whichisknown as”Rice
Bowl” of Tamilnadu, comesunder thiszone. Inthis
zone, rice isthe principa crop. In the rice based
cropping system, itisether sngleor double cropped.
Third cropriceisgrown during Summer insomeparts.
Because of the canal water water supply and with
plentiful rainfall during NE monsoon, there cannot
be any other crop but rice from September to
December. Pulsesblackgram and greengram arenext
importancegrowninthericefdlowsthroughout the
ddtaregionfrom January onwardsunder notillage
condition. Summer irrigated blackgramisgrownwith
splash irrigation, sowings commencing in April.
Gingelly isaso sown in April in prepared fields
subsequent to summer showers. Vegetables like
brinja, chilliesand greensare grown during summer



Table9.4.1. Predominant Farming Systemin Nor th wester n zone

(Per centage ar ea cover ed)
Predominant Far ming System Marginal Small Medium Large Average
District Krishanagiri (High Productive)
1.Crop based 59.4 62.5 50 62.5 59.4
Rice +Livestock+ Veg/ Fruits+ Pulses/ Oilseed 469 406 438 438 438
Ragi+ Livestock+ Vegetables 6.3 156 0 0 7.3
Oilseed+ Pulses+ Livestock+ Vegetables 6.3 31 6.3 6.3 52
Sugarcane+ Pulses/ Oilseed + Livestock 0 31 0 125 31
2. Livestock based 31.3 21.9 43.8 0 25
Livestock+ Fodder+ Rice 94 0 6.3 0 42
Livestock+ Rice+ Vegetables 156 125 125 0 115
Livestock+ Veg/Fruitstsugarcanet+ Rice 6.3 94 o) 0 94
3.HorticultureBased 9.4 15.6 6.3 37.5 15.6
Vegetables+ Fruits+ Livestock +Rice 94 156 6.3 375 156
Overal 100 100 100 100 100
No. of household 74 74 16 16 %
District Selem (L ow Productive)
1.Crop based 34.4 46.9 31.3 43.8 39.6
Rice+ Livestock 125 219 6.3 00 125
Oilseed+ Pulsest Livestock+ Vegetables 94 00 00 250 73
Sugarcanet Pulsest Livestock+ veg 31 125 250 125 115
Cotton+Pulses+L .stock+Oilseed+ Veg/Fruits 94 125 00 6.3 83
2. Livestock based 28.1 125 18.8 0.0 16.7
Livestock+ Rice + fodder+ veg 219 94 00 00 104
Livestock+ Cotton+ Pulse + Veg/Fruits + rice 6.3 31 188 00 6.3
3.HorticultureBased 37.5 40.6 50.0 56.3 43.8
Vegetablest Livestock+ Ricet+Pulse +cotton 250 281 6.3 6.3 198
Arecanut+ Livestock+ Veg/Fruits+ Rice 125 125 438 50.0 24.0
overall 1000 1000 1000 1000 1000
No. of household K7 K7 16 16 9]
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Table9.4.2. Aver agesizeof land holding and income patter n of the samplehouseholdsof North western zone

Crops Marginal Small Medium Large Average
District Krishanagiri (High productive)
Average size (ha.) 0536 129% 2252 5.296 2344
Cereds 44.46 40 3197 14 2148
Pulses 01 0 048 0 0.09
Oilseeds 4 373 851 48 493
Sugarcane 0 211 0 359 1993
Cotton 0 0 058 0 0.06
Vegetables 9.01 17.32 1349 108 11.83
Fruits 319 174 2492 26 2493
Animal Husbandry A51 2362 16.36 71 1285
Others 473 044 369 47 38
Overal 100 100 100 100 100.00
Agriculture 533 46.3 4527 595 50.35
Horticulture 1219 30.06 4527 334 36.8
Animal Husbandry A51 2362 16.36 71 1285
Overal 100 100 100 100 100.00
District Selem (L ow productive)
Average size 065 115 263 560 251
Cereds 2305 71 917 719 11.6275
Pulses 429 056 172 037 1735
Oilseeds 801 7 5.26 2065 10.465
Sugarcane 269 1519 9.9 383 79375
Cotton 6.02 303 0.75 268 312
Vegetables 231 4407 418 4284 36255
Fruits 857 6.06 6.93 531 6.7175
Animal Husbandry 3506 16.05 24.38 17.08 231425
Others 0 0 0 0 0
Overal 100 100 100 100 100
Agriculture 4467 382 2041 AT 35.6675
Horticulture 2087 5013 48.73 4815 4197
Animal Husbandry 3446 16.05 2187 17.08 22365
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Table.9.4.3 | dentification of far ming systemsof samplehousehold inlow productivedistrict of Cauvery deltazone

Farming systems Marginal Small Medium Large Average
Cereal based farming systems
Rice 2813 2813 1875 1250 2396
Rice-rice 0.00 1563 2500 1250 11.46
Rice-blackgram + others 2813 6.25 6.25 1875 1562
Rice-blackgram- livestock + others 1250 9.38 6.25 1875 1146
Rice- seasame 313 313 1875 0.00 521
Rice- seasame-livestock 1250 000 000 0.00 417
Rice- seasame - sugarcane - livestock 313 938 000 1250 6.25
Rice- livestock 1250 1875 0.00 0.00 417
Subtotal 100.00 9063 75.00 75.00 8854
Sugar cane based far ming systems

Sugarcane -rice 000 6.25 6.25 0.00 313
Sugarcane -rice- seasame +others 000 000 1250 6.25 312
Sugarcane -rice- livestock+ others 000 313 6.25 6.25 417
Sugarcane-rice-rice-blackgram- seasame 000 000 000 6.25 104
Sub total 0.00 9.33 2500 2500 11.46
Grandtotal 100.00 100.00 100.00 100.00 100.00

monthsinlimited areainthewel| drained fertilelands
depending upon the underground water source. In
light clay loamy soilsunder gardenland conditionis
brought out where crops like groundnut, maize,
gingelly and irrigated pul ses are altered. Banana,
sugarcane and ornamentals like jasmine, rose,
chrysanthemum, crossandiaand ardi aretheannuals
occupying theland for morethan oneyear for the
successivereturns. Coconut gardens, bamboo and
wood lots are scattered in the deltain different
dengties

Cropping pattern

The cropping pattern of Thanjavur district, as
could beevidenced fromthevariousstatistica reports

isPaddy, coconut, Pul ses, Sugarcane and Groundnut
inthat ord%. If, Mettur damisopened onthenormal
date of 12 June, the farmers could go in for two
cropsof Paddy namely Kuruval and Thaladi. If the
monsoonisdelayed and erratic, they could cultivate
only onecrop of paddy ie. Samba. They follow the
paddy crop with pulseswhichwill be sown just one
week beforethe harvest of Paddy crop.

¢ Rice (June-Sep.) - rice (Oct.-Jan.) - pulses/
gingelly (Feb.-May)

e Rice (Aug.-Jan.) - groundnut (Jan.-April) —
gingdly (April-dune)

¢ Rice(Aug.-Jan.) - pulses/ gingdly/ cotton (Jan.-
April)
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e Sugarcane- ratoon sugarcane (Feb.-Dec.) —2
yearsrotation

Themgjor cropscultivated in Thanjavur district
are Paddy, Pulses, Gingdlly, Cotton, Groundnut and
Sugarcane. Theminor cropslike Maize, Soyabean,
and Redgram are also grown in uplands. Paddy is
theprincipa cropgrowninthreeseasonsviz. Kuruvd,
Samba and Thaladi. Pulses like Blackgram,
Greengram and cash cropslike Cottonand Gingedlly
are grown in rice fallows. In new delta area, the
Groundnut is the principal crop Sugarcane is
cultivated bothin new deltaand old delta. Bananais
primarily grownin Padugai lands.

Thanjavur (Low productive district)

Agriculturebased farming syssemsaoneplay a
mgor roleinthisdigrict, twotypesof farming systems
werefollowedinagriculturesystem. Twenty percent
of the farmers are having animal husbandry as
subsidiary enterprises. Agriculture play a maor
source of income, among agriculture rice based
farming system and sugar canebased farming system
wasfound mostimportant sysemfor thecontribution
of total farmincomeinthearea. Inricebased farming
system, rice aone, rice- pulse, rice-sesame, rice-
livestock depends on the Cauvery water release,
land utilization and economic status of thefarming
community. Ricebased farming system wasfound
predominant farming system being adopted by about
24 percent sample households followed by rice
blackgram and rice- rice system(Table 3).

2.3 Trichy (High productive district)

The farming system is diversified in high
productivedistrict of Trichy in Cauvery Deltazone
aregiveninTable9.4.4.

The farming system consists of agriculture,
horticultureand livestock, mgority of thefarmingis
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agriculture based and consstsof riceand rice based
cropslike pulseand oil seeds, similarly sugarcane
also contributed income for agriculture based
cropping systems. The horticulture based farming
system consstsof fruitsand vegetables. Thebanana
Is the major fruit crop and tapioca is the major
vegetablecrop. Inanima husbandry farming system
consstsof livestock and goat. Cered based (77.0%)
followed by livestock based farming system (10.4%)
were predominating farming systemsin the study
area.

Theaverage sizeof land holdings of different
categories was 0.83 1.89, 3.14 and 6.75 ha for
marginal, small, medium and large farmers
respectively inlow productive zone. Theincome
pattern indicated that cereal s contributed morethan
53 percent followed by sugarcane 36 percent
income (Table9.4.5). Thesize of land holdings of
different categorieswas0.73 0.88, 1.94 and 2.31
ha in high productive zone for marginal, small,
medium and largefarmersrespectively. Theincome
contribution patternsfrom cereal s are about 40%,
vegetableabout 18 %, and 14 percent from livestock.

Status of organic agriculture in eastern
Himalayan region

Asper datagathered from different districtsof
Meghdayasdected for thestudy, 62 per cent farmers
werefound cultivating traditiona organicagriculture
while38 pr cent werenaticed utilizing meager amount
of mineral fertilizer (30 kg ha) for crop production.
However, the organic materials were found to be
used mainly for zinger and other vegetables.

Farmer’s category

Intheanalysisof data, it was observed that out
of the total sample farmers, 20.9 percent were
margina while70.9 and 8.1 wasof small andlarge

category.
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Table9.4.4 Far ming systemsof samplehousehold in high productivedistrict of Cauvery deltazone

Predominant farming system

Householdscategories
Medium

Cereal Based Farming System
Rice 4375 34.38 1875 3125 34.38
Rice-Livestock+Others 9.38 21838 4375 6.25 1875
Rice-seasame-Livestock+ others 6.25 1875 1250 1250 1250
Rice-Sugarcane 000 6.25 0.00 1250 417
Rice-Blackgram+ others 6.25 313 000 1250 521
Rice-Vegetables 6.25 0.00 0.00 0.00 208
Total A 7188 84.38 75.00 75.00 77.08
Sugar cane Based Far ming System
Sugarcane-Rice 0.00 0.00 6.25 6.25 208
Sugarcane-Rice-Livestock 313 000 000 1250 313
Sugarcane-Rice-Vegetables 313 000 6.25 000 208
Total B 6.25 0.00 1250 1875 729
Vegetable Based Far ming System
Vegetables-Livestock-Rice 313 000 000 000 14
Vegetables-Rice-Livestock 313 0.00 0.00 6.25 208
Total C 6.25 000 000 6.25 313
Fruit based farming system

Banana-Rice-Blackgram 0.00 313 0.00 0.00 104
Banana-Rice-Sugarcane-Livestock 000 313 000 000 14
Total D 000 6.25 000 0.00 208
Livestock Based Farming System

Livestock-Rice 9.38 6.25 6.25 000 6.25
Livestock-Rice-Blackgram/seasame 6.25 000 6.25 000 313
Livestock-Sugarcane-Rice 0.00 313 0.00 0.00 104
Total E 1563 938 1250 0.00 1042
Grand Total (A+B+C+D+E) 100.00 100.00 100.00 100.00 100.00
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Table.9.4.5. L and holding and income patter n of samplehouseholds in Cauvery DeltaZone
(in per cent)
Particulars Marginal Small Medium Large All
L ow productiveZone
Size of land holdings ( ha) 083 189 314 6.75 282
Cereals (Paddy) 4172 476 57.34 59.2 5351
Pulses 358 808 379 26 560
Oil seeds 081 207 849 243 26
Sugarcane 4948 3021 0.2 A7l 36.18
Livestock 44 3025 015 1125 21
Grossincome 100 100 100 100 100
High productiveZone
Size of land Holdings( ha) 0.73 0.88 194 231 191
Ceredls 3335 47.27 46.30 56.35 39.75
Pulses 184 383 02 0.78 278
Oil Seeds 095 105 441 22 174
Sugarcane 1295 810 1592 26.05 1258
Vegetables 3193 225 1384 979 1818
Fruit crops 101 1894 0.00 015 10.86
Livestock 17.98 1852 19.26 456 1407
Grossincome 100.00 100.00 100.00 100.00 100.00
71 25
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o / Fig.9.4.2. Yield trend of rice of organic and inorganic
Marginal Small Large grower

Fig. 9.4.1. Difference in farmers category of Meghalaya
state

Yield trend of rice

Asevident from Fig (9.4.2), theyield trend of
riceof organic producerswasmarked declinewhile
it was observed increasing in case of farmersusing
inorganicfertilizers. Thesimilar trend was observed
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in case of maizewhichisnextimportant crop of the
state.

Asapparent from Table (9.4.6) thetraditional
organic growers harvested 15.3 and 15.2 q ha?
paddy and maize comparedto 19.8 and 17.8t ha
by traditiona inorganic producersin Rebhoi didtrict.
The similar variation was noticed with different
magnitudein other district asevident from data.



The productivity of paddy and maizewhichis
lower than the nationa average clearly showed that
soil fertility statusof both group of farmersarevery
low. However, the higher yield of these crops of
inorganic growersindicatesthat the soil fertility of
thisfarm group iscomparatively better than organic
producers. Asorganic farmersneither use organic
manurenor fertilizer, itisobviousthat their soil fertility
status will never improve. The pooled analysis
indicated 15.5 and 15.4 t ha of paddy and maize
productivity of traditional organicfarmerswhileit
was 20.9 and 18.0 t ha in case of traditional
Inorganic producers.

Economicsof organic and inorganic producers

Whilecomputing theeconomicstheinfluenceof
yield variation wasclearly observed. For instance,
because disparity in productivity, thenet returnin
paddy was recorded F 18453/ha for inorganic
producerswhilethe corresponding figurefor organic

producerswasz 14749 ha'. Thesimilar deficitin
net gain wasa so wasalso noticed in maizein case
of organicfarmers.

Organicmaterial used by organic producers

e FYM, compost, crop residues and vermi
compost areused asorganic manuresby organic
growers.

e FYM and compost are mainly used for ginger
and vegetables which are very remunerative
crop.

e Inrice which is staple food for the farming
community, only crop residue and minerals
received by thesoil throughirrigation water meets
nutrient requirement of thiscrop.

e Theaverage consumption of fertilizesused by
inorganic rice producers was recorded 30kg/
ha

Table9.4.6 Crop Productivity of organicand inorganic producer s

District Paddy (t/ha) Maize(t/ha) (%) increase over
Conventional organic
Conventional Conventional Conventional  Conventional Paddy Maize
organic inorganic organic inorganic
Rebhoi 153 198 152 178 24 171
Jowa 168 216 147 169 286 149
WK.Hill 157 206 16.1 187 312 16.1
EK.Hill 143 218 158 186 524 177
Average 155 209 154 180 A8 2
Table9.4.7 Cost and return analysisof organic & inorganic producer
Crop Organic Inorganic increaseover
organic (%)
Total Operation Grossincome NetIncome Total Operation Grossincome NetIncome
cost/ ha. /ha /ha. cost/ ha. /ha /ha.
Rice 7133 21882 14749 8035 26483 18453 51
Maize 2830 5031 2150 3088 6665 3570 66
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9.5 TECHNOLOGY TRANSFER AND REFINEMENT (TTR)

Proven systems based technologies under
demongtration

Proven technol ogies super imposed on twenty
fivecropping systemsviz. improved cultivars,system
for riceintengfication (SRI), mechanicd trangplanting
of rice nutrient management, in-Situ green manuring,
raise bed planting ,broad bed furrow system ,zero
tillage technology ,crop resi due management , and
farmerspracticeweredemongtrated whesat quivaent
yield. WEY and maximum higher net return of
different cropping systemswere computed.

Thewheat equivaent yield (WEY, tha) of rice-
cauliflower-bottle gourd, rice- vegetable pea-
ladyfinger, rice (SRl -mustard-summer moong, rice—
potato (K. Surya)-summer moong, rice-potato (K.
Bad.)- summer moong, rice —potato (K. Bahar)-
summer moong and rice—potato (K. Pukhraj)-
summer moongwere26, 17, 1419,17,22& 17
t ha receptively followed by farmerspractice rice
(FP)-wheat (FP)-summar moong (9t hat). Amongst
vegetable based cropping systems, the higher net
return were recorded in rice-cauliflower-bottle
guard, rice—potato (K. Bahar) -summer moong and
rice—potato (K.Surya)-summer moong Z 430, 288,
and 271 per day per ha. respectively (Fig.
9.5.1).

Fig. 9.5.1. Net income (Rs.) per day per ha. from vegetable
based cropping systems
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Rice—wheat (SSNM), rice-wheat (RDF), rice
(RDF) - wheat (ZT) 10t ha?, rice—wheat (ST) -
dhaincha (GM), rice (rec. NPK) —wheat (BP) -
summer moong (GM), rice (MT) - mustard (zero
till) - summer moong and rice (RDF) —chickpea(BP)
+wheat (F) - summer moong 12, 11,11, 10, 11and
11t ha respectively followed by farmers practice
rice (FP) - wheat (FP) - summer moong 9t ha.
Net return of different ceredl based cropping systems
were cal culated. It had been found that rice (Mech.
Trans.)- mustard (Zero Till) - summer moong, rice—
wheat (SSNM) andrice (rec. NPK) —wheat (BP)
- summer moong (GM) F 215,194 and 185 per
day.ha. respectively (Fig. 9.5.2).

Fig. 9.5.2. Net income (Rs.) per day per ha. from cereals
based cropping systems

Rice- chickpeat+mustard +summer moong 11 t
ha?, rice-garlic 16 t ha?, pigeonpea (RB) -wheat
(LS)tha?, pigeonpea+maize (RB) 1:1- onion 14t
ha?, pigeonpea+maize (RB) 2:1- wheat (LS) 12
t hat, pigeonpea +maize (FB ) 1:1 - tomatol6 t
hat, maize(RB)-potato-ladiesfinger 13t ha', maize
(RB) -potato- black gram 16t ha, moong (BB) +
dhaincha (F) -vegetable pea(BB) +mustard (F) 9t
ha and cowpea (BB) + dhaincha(F)- lentil (BB)
+mustard (F) 8t ha' followed by farmerspractice
rice (FP) - wheat (FP) - summar moong 9t ha™.
Thehighest net retun wasrecorded amongst pulse
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based cropping systemsviz. pigeonpea-+maize (FB)
1:1- tomato, maize (RB) -potato- black gram and
pigeonpea+maize (RB) 1:1- onion Rs.266,258 and
251 per day per harespectively (Fig-9.5.3).

Crapping Fyviems

Fig. 9.5.3. Net income (Rs.) per day per ha. from pulse
based cropping systems

Photo 9.5.3. Green manuring (Sesbania)

On 7™ September 2011 a kisan gosthi cum
launching workshop was organized at Kandisaud
where about 72 farmers from near by villages
participated. Farmerswere distributed with seeds
of vegetablesmineral mixture, deworming and hest
inducers during Kishan gosthi. Similarly, at
K oteshwar 52 farmersparticipated in theworkshop
cum training programme. Faceto faceinteraction
with the farmers regarding crops, livestock,
horticultural cropsand goat farming etc. wascarried
out during thekishan gosthi. Thescientist of theteam
expressed their views about farming system
improvement as per the need. The team also
distributed vegetabl e seedsfor kitchen gardening and
medicinesfor livestock suchasdewormingincaves,
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Photo 9.5.2. Broad bed demonstration chick pea
(BB)+Mustard(F)
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minerd mixturefor milkinganimasand heatinducers
inanoestrusanimals. An interaction meeting with
Faculty, scientistsand subject matter specidistsfrom
G B. Pant university, Ranichauri campusfor gaining
information on different varieties suitablefor the
particular region for kharif and rabi season crops,
fodder and horticulture crops.

Response of wheat varietiesto different levels
of FYM under organic conditions

Fivewheat varietiesviz. HI-1544, PBW-550,
HD-2781, RAJ-4037 and LOK-1 were eval uated
at fivedifferent levelsof FYM (Control and 10to
40t ha?) ingrip plot design. Maximum plant height
(105.1 cm) was recorded by wheat varietiesHD-
2781 followed by HI-1544 (89.0 cm). Among the
FY M levelssignificant differenceswere observed
upto 20 t ha' (90.6 cm). Likewise significant
differencesintillers'm? werenoted upto 20 t/hawhich
attained thetillersupto 300 tillersym?. Among the
varietiesRAJ4037 recorded, the maximum number
of tillers(324tillers'n¥). Non significant differences
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A

duetovarietiesand FY M levelswerenotedin spike
length, graing/ear and test weight. Maximum grain
(3998 kg hat) and straw (4865 kg hat) yidds were
recorded at 30 FY M/ha, however yield differences
weresignificant only upto 20t ha' which recorded
3934 kg ha' grainand 4613 kg ha straw yields of
whedt.

Adoption behaviour of different far ming syssem
componentsby farmersof UGP & TGP Zones

A survey was conducted in Hoshiarpur district
of Punjab using pre-tested interview schedulein
which atotal of 50 farmerswere contacted for data
collectionfrom 10villagesof thedigtrict. Thesurvey
revealed that Crop+Dairy was the predominant
farming systeminthedistrict and adopted by 48 per
cent of therespondents (Table 9.5.1). Rice-wheat
was found as the major cropping system adopted
by 46 per cent of the respondents followed by
mai ze-wheat adopted by 42 per cent respondents
(Table9.5.2). Whest occupied highest acreage per
farmer (4.45 ha) followed by Rice (3.52 ha) and

Table9.5.1.Yield and yield attributesof wheat at different levelsof FYM under organic conditions.

Plant height Tillerssm?  Ear length Graing Testwt Grainyidd Srawyied
(cm) (cm) ear ©) (kg/ha) (kg/ha)

FYM leves
Control 834 2552 92 436 22 3062 3517
10t/ha 86.7 2806 929 460 432 3368 4033
20t/ha 0.6 2996 103 480 438 3934 4613
30t/ha 20 3082 105 482 453 3998 4865
40t/ha R.7 3084 103 476 50.3 3834 4803
Mean 8.1 2904 100 6.7 450 3639 4366
CD (P=0.05) 31 255 07 34 14 0 450
Wheat varieties
HI-1544 89.0 2768 107 50.2 475 4315 4686
PBW-550 800 246.6 104 456 435 3068 3682
HD-2781 1061 3104 97 442 439 3826 5226
RAJ4037 830 3242 96 458 471 3598 4126
LOK-1 83.3 294.0 98 476 428 3389 4111
Mean 8.1 2904 100 6.7 450 3639 4366
CD (P=0.05) 164 415 NS NS NS 590 670
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Table9.5.2: Farming systemsprevalent in thestudy area

Sl.  Farmingsystem components % Respondent

No. farmers

1 Crop+Dairy 48

2 Crop+ Dairy + Agro-forestry 2

3. Crop+ Dairy + Horticulture 8

4.  Crop+ Dairy + Horticulture + 24
Agro-forestry

Maize (1.94 ha). Wheat was adopted by maximum
farmers (90 percent) followed by Maize (78 per
cent) and Rice (54 percent). Theyield gap andysis
revea ed that the highest yield gap wasin case of
groundnut to the extent of 47 per cent.

Study on changesinthetrendsof crop, animal
husbandry and agro-forestry revealed that over the
last 10 years, the per farmer average area under
wheat increased from 3.24 hato 4.45 ha, that of
riceincreased from 1.90 hato 3.52 ha, that of maize
increased from 1.46 hato 1.94 ha, that of groundnut
increased from 0.85 hato 1.42 ha, that of sunflower
decreased from 1.38 hato 1.21 ha, that of sugarcane
decreased from 2.43 hato 1.90 ha, and that of peas
increased from 1.17 hato 1.62 ha. There was
nominal increasein areaunder fodder crops(Table
9.5.3). The per farmer average area under poplar
increased from 0.07 ha to 0.73 ha and that of
eucalyptusincreased from 0.33 hato 0.89 ha. The

Table9.5.3. Major Cropping systemsprevalent inthe
study area

Sl. Cropping system components % Respondent
No. farmers

1 Rice- Wheat 46

2  Maize- Wheat Vv

3 Maize— Peas— Wheat/ Fallow 2%

4,  Sunflower —Maize—Peas 16

5 Groundnut — Wheat/ Maize 12

per farmer average number of cowsincreased from
410 8, that of buffaloincreased from 3to 5, whereas
that of bullock remained thesame.

Thenet return per hectarefrom different crops
as reported by the farmers revealed that peas (F
79040/-) wasthe most profitable crop followed by
rice (z 22675/-), sunflower (F 21316/-), wheat (F
19908/-), maize (F 14425/-) and groundnut (F
7514/-). Theaverage net return per treefrom poplar
was reported to be F 2365/- in 5 years, whereas
that of eucalyptuswasz 3022/- in 8 years.

As far as recycling of farm products is
concerned, each farmer used on an average 1.4 kg
of maizegrains, 1.3 kg of wheat grainsand/or 0.5
kg of rice grains per day for dairy animals. For
feeding green fodder to animals, each farmer used
on an average 64 kg of Jowar, 13.3 kg of Bajra
and/or 13 kg of berseem per day. As regards
recycling of farm by-products, each farmer used on
an average of 12.8 kg maize straw, 8.2 kg wheat
straw and/or 3.9 kg paddy straw per day for dairy
animals. They also used about 34 t of FYM per
annum asby-product of livestock for theagriculture
enterprise. Crop and Dairy enterpriseswerefound
to beintegrated to the extent of 32.4 per cent.

The mgority (60%) of the farmers perceived
crop and dairy enterprisesas most suitable, having
medium cost of production and medium profitability.
Theagro-forestry enterprisewaspercaeived ashaving
higher profitability andlow risk, but somewhat threet
totheenvironment. Crop+Dairy wasfound themost
sustainablefarming systemin the study area. More
than 80 per cent of the farmers reported lack of
irrigation water and 45 per cent reported high cost
of inputs as major constraints for agricultural
enterprise (Table9.5.5).
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Table9.5.4: Changesand Trendsin areaunder different cropsand no. of animals

WP
ICAR

SI.No. Nameof enterprise Area(hectare) or Nos. % Change
10yearsbefore Present
1 Rice 190 352 853
2 Wheat 324 445 373
3 Maize 146 1 329
4 Groundnut 085 142 67.1
5! Sunflower 138 121 -188
6. Sugarcane 243 190 -21.8
7. Peas 117 162 3B5
8 Berseem 065 0.73 123
9 Jowar o.77 085 104
10. Bajra 089 093 45
1 Poplar 007 0.73 9428
12 Eucalyptus 033 0.89 169.7
13 Cow 4 1000
14. Buffdo 3 66.7
15 Bullock 2 2 00

Photo 9.5.5. Scientists collecting data from farmers
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farmersinthestudy area

Table9.5.5: Major Constraintsfelt by therespondent

Sl. Constraints % Respondent

No. farmers

1 Lackof irrigation dueto failure of A
govt. tube wells

2 High cost of agricultural inputs 45

3 Lack of veterinary doctorsfor milch 24
animals

4. Adulteration of milk makesdairy 18
unprofitable

5 Low conceptionrateof milchanimals 15

6. Lack of electricity for irrigation 14

7. Lack of quality seed 12

8  Low priceof farm produce 10

9. Spurious fertilizers and pesticides 8

10. Problem of marketing of farm produce 6

11. Highrisk of crop failure 4

12. Non-profitability of farming 2




Anusandhan Gaon Ki Aur

Thetechnologiesof baanced nutritioninwhest,
riceand sugarcanewereintroduced intherandomly
selected Dauralablock located 20 km away from
PDFSR in Meerut district. Two villages namely,
Mahal and Shyampur wererandomly selected from
Dauraablock.

On-Farm Trialson sugar cane

During 2010-11, atotal of thirty-two on-farm
trials (OFTs) were laid out on balanced fertilizer
application in sugarcanein Mahal and Shyampur
villages of Daurala block covering four popular
varieties viz., COS-8432, COS-8436, COS-767
and COS- 88230. Thetreatmentswere T -Farmers
practice managed by farmers (NPK&Zn @
360:70:0:0kg ha), T_- Farmers practice managed
by scientist, T, Recommended dose of NPK(@
180:80:120kg ha*) and T, Recommended dose of
NPK+ Zinc (25 kg ha?).

The results (Table-9.5.6) revealed that the
improved practice(IP) provided highest yiddincase
of sugarcane variety COS-8436 (76.73 t ha?)
followed by COS-88230 (75.43t hat), COS-8432
(73.03t ha') COS-767 (68.11t hat). Theaverage
yield of farmers practice (FP) under farmers
management of the varieties COS-8436, COS-
88230, COS-8432 and COS-767 were found to
be 67.17, 65.17, 62.54 and 58.71 t hat,
respectively. Theincreaseinyieldsover thefarmers

practice of the sugarcane varieties COS-8436,
C0OS-88230, COS-8432 and COS-767 through
recommended doses of NPK and zinc (which
cons sted about half thedose of nitrogenthefarmers
used to apply) was 14.24%, 15.75%, 16.77% and

16%, respectively.

The economics of cultivation of sugarcane
varieties COS-8432, COS-767, COS-88230 and
COS-8436 under the farmers’ practice and
improved practice was worked out. With an
additional expenditure of Rs. 1563 incurred on
potash and zinc per hectare, theincreasein net return
under improved practice was found to be Rs.
20466/-, 18163/-, 19995/- and 18525/- over the
farmers practice in case of varieties COS-8432,
C0S-8436, COS-767 and COS-88230,
respectively. Thebenefit cost ratio for thevarieties
C0S-8432, COS-767, COS-88230 and COS-
8436 under thefarmers’ practicewere1.54, 1.44,
1.60 and 1.65, respectively, whereas those under
improved practicewere 1.76, 1.64, 1.82 and 1.85,

respectively.
On-Farm Trialson Wheat

For thetrialson whest, 36 farmersweresdected
randomly from both thevillagesfor conducting on-
farmtrias(OFTs) during 2010-11. Four treatments
were taken under each OFT and each of these
treatments was laid on an area of 400 sg. m. The
four treatmentswere- T,: Farmers’ Practice (FP)
under scientists’ management, T, FP +

Table9.5.6: Impact of OFT on balanced fertilizer application in sugarcane

Variety No. of Yield (t ha?) % increase in
OFTs Improved Practice(IP) Farmer’ sPractice(FP) yield over FP
COS-8432 » 7303 62.54 16.77
COS-767 14 68.11 5871 16.00
COS-88230 3 7543 65.17 1575
COS-8436 3 76.73 67.17 1424
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Recommended K, T,: Recommended NPK, and
T, Recommended NPK + Micronutrients. The
farmers’ practice consisted of 200 kg N and 60 kg
P,O,, whereasthe recommended practice consisted
of 120 kg N, 80 kg P,O,, 60 kg K,O and 25 kg
ZnSO, per hectare. These treatments were
comparedwiththefarmers' practiceunder farmers

management.

The results (Table-9.5.7) revealed that the
improved practice(IP) provided highest yiddincase
of variety PBW-343 (56.6 g ha?) followed by HD-
2733 (54.27 g hat), and PBW-226 (53.02 g ha?).
Theaverageyield of farmers practice (FP) under
farmers management of the varieties PBW-343,
HD-2733 and PBW-226 were found to be 49.98,
47.98 and 46.44 q ha?, respectively. Theincrease
inyields over the farmers' practice of the wheat
varieties PBW-343, HD-2733 and PBW-226
through recommended dose of NPK and zinc were
13.2%, 13.1%, and 14.2%, respectively.

Theeconomicsof cultivation of whesat varieties
PBW-343, HD-2733 and PBW-226 under the
farmers practiceandimproved practicewasworked
out. With an additional expenditure of Rs 647/-
incurred on potash and quality seeds per hectare
theincreasein net return under improved practice
was found to be Rs 7889/-, 7199/- and 8299/-
over thefarmers practicein caseof varietiesPBW-
343, HD-2733 and PBW-226, respectively. The
benefit cost ratio for the varieties PBW-343, HD-
2733 and PBW-226 under the farmers’ practices

were 1.61, 1.54 and 1.56, respectively, whereas
those under improved practicewere 1.79, 1.70 and

1.75, respectively.

Farmers perception about the per for mance of
wheat, sugarcaneand ricevarieties

A study on farmer’s perception about the
performance parameters of wheat, sugarcane and
rice cultivarswas carried out with the objectiveto
find out suitability of recent and relatively older
varieties of these cropsin the adopted villages. A
total of four varietiesof wheat viz., PBW-343, HD-
2733, PBW-226 and PBW-373, five varieties of
sugarcaneviz., COS-767, COS-768, COS-8432,
C0S-8436 and COS-88230 and five varieties of
riceviz., PB-1, Sugandha-4, Sugandha-5, Sarbati
and Saket-4 were selected for their assessment by
the farmers, since these varieties were adopted
subgtantidly intheadopted villages. The assessment
of thesevarietiesbeing adopted at thetime of study
revealed that the farmers had preferred different
varietiesfor different attributes. Althoughyiddisthe
pre-dominant criteriafor selection of aparticular
variety, sometimes crop duration, taste and market
demand become the dominating factors in the
preference of avariety for adoption.

Capacity building of stakeholdersinintegrated
farming systemsthrough training

A total of 10 training programme/ field/
laboratory/ institute visits and Doordarshan

Table9.5.7: Impact of OFT on balanced fertilizer application in wheat varieties.

Variety No. of Yield (t ha?) % increase in
OFTs I mproved Practice(l P) Farmer’sPractice(FP) yield over FP
PBW-343 13 56.63 4998 1331
HD-2733 u 54.27 4798 1312
PBW-226 12 5302 46.44 14.18

20752 Annual Report 2011-12



Table9.5.8: Detail of training/ other activities

laboratory visit
5 Ingtitute/Field visit/

Sl. Titleof Programme  Category of participants Date No. of participants

No. Mae  Female Total

1 Ingtitute/Field visit Farmersfrom Bagpat district, headed 04Jan., 2011 27 - 27
by SMSAGgri. Deptt.

2 Doordarshan team Doordarshan team along with Project 12 Jan., 2011 9 - 9
Director of the Directorate visited the
OFT inMahal village

3 Institute/Field visit Farmersfrom Bagpat district (UP), 27Jan., 2011 %7 - 27
headed by SMS Agri. Deptt.

4. Ingtitute/Field visit/ OfficersfromNABARD (CGM-1, 27Jan.,2011 59 1 60

GM-2, DGM-2, DDM-50 and Others-5)
Participants delegates of Workshop- 23Feb., 2011 25 - o)

laboratory visit cum-consultation meet of NPOF and
Organic farming.
6. Fiedyvisit Farmersfrom Shahjahanpur district ~ 02Feb., 2011 52 - 2
(UP), headed by SMSAgri. Deptt.
7.  Off campustraining Farmers & venueAkaroli village. 24March,2011 7 - 7
on maize production
technologies
8  Fieldvisit Farmersfrom Bagpat district (UP), 6August, 2011 26 - 2%
headed by I/C Agri. Ext., Bagpat
9.  Fieldvisit Farmersfrom Bagpat district (UP), 11 August, 2011 26 - 2
headed by I/C Agri. Ext., Bagpat
10. Fieldvisit Participantsfrom DASP 11 August, 2011 28 - 2
11. Farmerstraining Collaborativetraining programme  5-10Sept., 2011 29 1 0
onlFS
Total 315 2 317

programmeswereorganized. A tota of 317 farmers/
farmwomen and officersfrom different Sates/ district
attended the programmes.

I mpact assessment of on-campustraining

Farmers Training on Kharif crop production
technology was organized before the kharif season
of 2010in order to upgrade the knowledge of the
farmersin cultivation of rice, maize, oilseed (sesame)
and pulses(arhar, moong and urd). Thefarmerswere

a soimparted training on plant protection measures
inthese crops. Thetraining wasof 3 daysduration
and was organized in the Directorate premises. It
wasattended by 31 farmersof two villagesnamely,
Mahal and Shyampur of Dauralablock of Meerut
didrict. Thetrainingwasimparted through classroom
lecture with power point presentation in Hindi
followed by practical session at the Directorate’s
farm. The participant farmers were also given
supportive literature on the cropsincluded in the
traning.

20782 Annual Report 2011-12



A guestionnaire was devel oped to assess the
impact of training onfarmers’ knowledge. Thesame
st of questionnairewasgivento thefarmersbefore
thegtart of thetraining and after theend of thetraining.
Thedetail of trainingimpactisgivenintables-9.5.9.

A collaborative training programme on
Integrated Farming Systemswas organized during
5-10 September, 2011 for the progressivefarmers
registered withNABARD. Thetraining programme
was sponsored by NABARD, Kolkatainwhich 30
progressivefarmers representative of farmersclub

participated. The participantswerefrom seven sates
of Northern India viz., Himachal Pradesh,
Uttarkhand, Punjab, Haryana, Uttar Pradesh, Bihar
and Madhya Pradesh. The training was imparted
through classroom lecture, followed by practical
session, and field visits. A compendium of lecture
notesand other publicationsof the Directoratewere
asogiventothetrainees. Theimpact assessment of
thetraining programmewas carried out through pre-
sructured questionnaireand theresultsare presented
inTable-9.5.10.

Table9.5.9: Impact of training on farmers knowledgewith relation to crop production

Nameof crop % Scor eaobtained by farmers % Gain in knowledge (B-A)
Pre-training (A) Post training (B)
Rice 826 46.32 2806
Maize 826 P81 2955
Oil seed 9.29 3729 219
Pulse 1297 242 2945
Plant protection 1261 46.74 3413
Total 1228 4210 2083

Table9.5.10: Impact of training on farmers knowledgewith relation to Far ming system

Nameof crop % Scor eobtained by farmers % Gain in knowledge (B-A)
Pre-training (A) Post training (B)

Crop production 287 36.6 79
Horticulture 586 856 27
Fishery 455 724 269
Animal Science 359 565 206
Organic Farming 586 759 173
Agril. Engineering 59.3 e 179
Plant Protection 366 453 87
Generd 457 759 302
Average gain 46.1 65.7 196
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On-farm Integrated Farming Systems
M anagement

For selection of new villagefor theproject “ On-
farm Integrated Farming Systems Management”,
survey of Madarpur village in Daurala block of
Meerut district was conducted by contacting
randomly selected 50 farmers to identify the
constraints/ problems prevailing in the villagein
farming systems perspective. Pre-tested interview
schedulewasused for the survey to ascertain socio-
economic profile of farmers, distribution of land
holdingsfor different/ enterprises, major farming
systemsprevailinginvillage, adoption of different
farm enterprises, farmers' perception about agro-
ecosystem, farmers' perception of technological

k .-,.

} um( FARMING IN
VEGETABLE BASED
@ CROPPING SYSTEM

Y EARDM05-12

constraints, input use pattern etc. The survey
revealed that Agriculture + Dairy (30% adoption)
wasthe predominant farming systeminthevillage
followed by Agriculture + Dairy + Horticulture +
Agro-forestry (22.5% adoption), Agriculture +
Horticulture (12.5% adoption) and Agriculture +
Dairy + Horticulture (12.5% adoption).

Front-linedemonstr ation on mustard

Ten Front-line demonstrations on oilseed
(Mustard Var. Pusa bold) were laid out in Mahal
and Shyampur villages of Dauralablock of Meerut
district during rabi, 2010-11. The comparison of
improved practice (use of recommended variety,
optimization of the plant population, balanced/

On-farm demonstartion of proven technologies under AICRP-IFS

20782 Annual Report 2011-12



ST
~

=
i
S

recommended dose of NPK @ 12:60:60 and plant
protection) andfarmers practice (useof locd variety
and NPK @ 80:60:0) was made. The improved
practiceresultedinincreaseinyied by 30.62 percent
over thefarmers practice (Table-9.5.11).

Economics of cultivation of front-line
demonstration on mustard

The economicsof bothimproved practice (1P)
andfarmers practice (FP) of mustard variety Pusa
bold wasworked out. Theresultsrevealed that by
making an additional expenditureof Rs. 1345/-in
theformof fertilizer and quality seed of highyielding
variety, theincreasein net return under IPwasRs.
11475/- per hectare over FP. Asregards benefit

Table9.5.11: Perfor mance of demonstration on mustard

e

§ dogez

8
A

costratio, itwas 1.84in1Pascomparedto 1.50in
FP(Table-9.5.12).

Feasibility of turmeric intercropped with
sugar caneunder organic conditions

An observational study was conducted to find
out the feasibility of turmeric intercropping in
sugarcane. Plant height in case of both turmeric as
well assugarcane enhanced under intercropping as
compared to sole crops. However caneweight was
more in sole sugarcane. Comparing sugarcane
equivalent yield turmeric sole proved much
productive (198.1 t ha') as compared to sole
sugarcane (38.7 t ha') and turmeric intercropped
with sugarcane (123.7 t ha).

Practice Variety No. of Demonstrations  Yield (g/ha) % increaseinyield over FP

Farmer’sPractice Local 10 1757

Improved Practice Pusa Bold 10 295 3062
Table9.5.12: Economicsof FLD on mustard

Items IP/ha(A) FP/ha(B) Difference (A-B)

Cost of cultivation (Rs.) 27457 26112 134500

Yield g/ha 295 1757 520

Grossreturn (Rs.) 50490 39050 11440.00

Net return (Rs.) 23033 12938 10095.00

BCratio 184 150

Table.9.5.13: Component yield, sugar caneequivalent yield of sugarcaneand turmericin soleaswell asin intercrop

Treatments Plant height (cm) Weight(kg) cane® & Yield (t ha?) SEY (tha?)
nos. of tuber plant

Sugarcane (S canet turmeric) 1895 092 379 379

Turmeric (Scanet turmeric) 1012 02 30 85.7

Sugarcane (sole) 1839 097 337 1237

Turmeric (sole) 0.7 024 69 387
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9.6 EXTERNALLY FUNDED PROJECTS

Ensuringlively hood security through farming
systems approach in Tehari District Uttara
Khand

Under thisproject 20 villageswere sel ected at
twolocationsof Tehri didrict. Total 200farmfamilies
wereinterviewed for thestudy. A bench mark survey
was carried out at village level. On the basis of
preliminary survey, different constraints were
identified viz., unavailability of improved variety in
locad market, imbalanced nutritionin crops, lack of
proper irrigation facility, useof traditiond cultivation
practicesin agriculturewhereas, insufficient green
fodder, parasite and disease problem, poor skill,
imbal anced feeding inanimalsand unavail ability of
improved agricultural inputs were identified in
different farm enterprises adopted by thefarmers.
Onthebasesof identified congtraints, best possible
solutionsintermsof interventionsviz., improved
variety, weed management, improved seeds for
kitchen gardening, deworming of calf and mineral
mixturefor improvement in milk productionaswell
as health improvement, and check the sterility

problem of miltch animals, werealso giventothe
200 adopted farm beneficiaries.

Under the project those farmers adopting crop
+ live stock farming system, intervention for
improving milk production etc. 40 grams mineral
mixturewith concentratefeed per day wasgivento
each milchanimals. Itwasfound that oninaverage
milk productionincreased 0. 5t00.75It. per day in
comparison to control group and 2 weeks
advancement in heating was observed.

Psychological characteristicsof Tehri farmer

It wasfound that the majority of farmers had
low attitudeand only 10% had highleve of attituded
towards variousimproved technologiesof different
farm enterprises. However, respondents had low,
medium and highleve of knowledgeand thesewere
45, 32 and 23 respectively. Up to 81 percent of
respondentshad low to medium leve of risk bearing

capacity.

Photo 9.6.1. Disease problem in mango plant at field level

Photo 9.6.2. Door dar shan team visited adopted village
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Photo 9.6.4. Feeding of mineral mixture to milch animal

Cropping System Analysis of India Using
Remote Sensing, Geographical Information
System and Ground based data

Inorder to characterizeand identify production
congraintsof variouscropping systemsin different
agro-climatic zones of Indo Gangetic Plain, a
diagnogtic survey jointly by the Project Directorate
for Farming Systems Research (PDFSR) and Space
Applications Centre (SAC), Ahmedabad was
undertaken. The objectives of this collaborative
project were to eval uate and characterize current
cropping systems through various parameters/
indicators and suggest required diversification/

PD7s2 Annual Report 2011-12

Photo 9.6.5. Administration of broad spectrum
Anthelmintic suspension to calf

intensification and to analyzelong term changesin
cropping system using historical agricultural
information. During theyear of reporting 2011-12,
we have synthesized the surveyed information and
andysedthespatid variationsof ricebased cropping
systems productivity over Pubjab in relation to
spatid variability of fertilizer use, fertilizer avail ability
pattern, pH, eectirical conductivity (EC) and organic
carbon (OC) of sail..

Ricebased cropping systemisthe predominant
cropping system, which occupiesaround 69.2% of
thetotal agricultura areafollowed by 11.7% under
cotton based cropping system. Rice-whest rotation



N7/

isthe dominant rice based cropping system, which
occupies 74.6 % area followed by rice-potato of
24%. Therice-pea, rice-mustard and rice-jal are
the minor rice based cropping systemfollowed in
Punjab. AsthePunjabhaswell developedirrigation
facility (tube well and canals), it has enormous
potentia of fertilizer useintheregion. The most
commonly used fertilizers were nitrogeneous,
phosphastic and potassic and some micro-nutrients
likeZn. Thedigtrict-wisetota fertilizer use (NPK)
showed that thereexist alarge spatia variationof N
@ 316 kg ha' in Gurudaspur district to 158 kg ha
tinHosarpur district (Table9.6.1), of P@ 144 kg
ha*in Muktsar to 58 kg ha in Hoshiarpur and of K
@ 98kgha'inFirozpur to 0kg ha' inHoshiarpur
inrice-wheat cropping system.

A wideinter-digtrict variation existsfor fertilizer
useper unit cropped areaunder rice-potato cropping
system. On an average 267 kg ha' N, 265 kg
ha' P and 149 kg ha* K consumed in rice-potato
cropping system. Theavailability of N asofound
largescdespatid variationof 238kgha inFirozpur
to 142 kg ha' in Gurdaspur. Theavailability of P
showed no significant spatial variation. The
availability of K also showed large scale spatial
variation of 243 kg ha'inMansato 126 kg ha'in
Ludhiana. Toknow thespatid variation pattern, GIS
mapswerecreated for total N,PK useand available
N,PK (Fig.9.6.1& 2).

Spatial variation of EC, pH and OC

The district-wise average EC, pH and OC
showed that thereexistsawide spatial variability in

Table9.6.1. Total fertilizer useand available (N,P,K) inrice-based cropping system

Districts Cropping System Fertilizer
Use kgha' Availablekgha?
N B K N P K

Amritsar Rice- Wheat 22 101 45 134 12 163
Bhatinda Rice- Whesat 308 D 16 14 10 163
Firozpur Rice- Wheat 253 115 B 238 n 231
Gurdaspur Rice- Wheat 316 7 0 142 n 177
Hoshiarpur Rice- Wheat 158 GS] 0 183 9 130
Jallandhar Rice- Wheat 29 129 3 169 n 146
Kapurthala Rice- Wheat 239 14 19 1 1 198
Ludhiana Rice- Whesat 312 1A 39 162 15 126
Mansa Rice- Wheat 314 17 83 19% 13 243
Muktsar Rice- Wheat 208 144 27 152 2 143
Ludhiana Rice-Potato 175 247 188 163 10 36
Hoshiarpur Rice-Potato 288 288 150 163 15 168
Amritsar Rice-Potato 32 22 113 201 17 216
Jallandhar Rice-Potato 24 271 144 134 13 148
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Fig.9.6. 1. Spatial variation of fertizer (N,P,K) usein rice based cropping systems of Punjab
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Fig. 9.6.2. Spatial variation of available N,PK in rice based cropping systems of Punjab
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rice based cropping systemsof Punjab (Table2). 0.21 at Firozpur while pH showed highest of 8.5
EC showed amaximumvalueof 0.41inMansato over Kapurthalaunder rice-wheat and Hishiarpur
under rice-potato.
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Fig. 9.6.3. Spatial variability of EC, OC and pH under rice-based cropping systems of Punjab
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Table9.6.2. District-wiseEC, pH, OC and REY (tha?) of rice based cropping systemsof Punjab

Districts Cropping System ECdSn? H OC% REY (tha?)
Amritsar Rice- Wheat 0.28 78 061 121
Bhatinda Rice- Wheat 040 84 049 108
Firozpur Rice- Wheat 021 83 069 133
Gurdaspur Rice- Wheat 02 81 041 118
Hoshiarpur Rice- Wheat 028 79 052 125
Jallandhar Rice- Wheat 025 78 058 131
Kapurthala Rice- Wheat 033 85 058 122
Ludhiana Rice- Whest 022 7.7 050 121
Mansa Rice- Wheat 041 84 0.65 134
Muktsar Rice- Wheat 033 81 050 130
Ludhiana Rice-Potato 0.28 7.3 046 153
Hoshiarpur Rice-Potato 025 85 057 130
Amritsar Rice-Potato 022 83 062 175
Jalandhar Rice-Potato 0.26 78 053 165

Theorganic carbon va ueshowed highest of 0.69
% over Firozpur to 0.41 at Gurdaspur. Thespatia
variability maps of EC, pH and OC were created
under GlSenvironment (Fig. 9.6.3).

Spatial variability of REY (tha') and relation
between EC, OC and pH with system
productivity

To know the empirical relationship of yield
variability andtotal N,PK useand availableN,PK,

EC, pH, OC and theyieldsweregrouped into three
categories (Fig. 9.6.4) based on the standard
deviation (Group | (high) - <15.9t ha?, Group |1
(normal)- 10.7-15.9t ha* and Group I11(low)- >
10.7tha?). Itisfoundthat higher rice equivalent
yield of rice based cropping system may bedueto
higher use of NPK and also with the available N.
Thevariation of available Pand K isnot significant
amongtheyiedgroups. REY falsunder lower sde
whereareashavinglower EC and pH (Table9.6.3).

Table 9.6.3: Relation between REY under rice based cropping system and fertilizer use, fertilizer availability, EC, pH

and OC of the soil

REY Group Fertilizer EC pH oC
Use kghat Available kgha*
N P K N P K
<15.90 284 249 142 194 13 160 0.24 7.9 0.5
10.65-15.90 277 127 46 174 13 157 0.27 8.0 0.5
>10.65 250 122 28 166 12 168 0.32 8.2 0.6
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Fig. 9.6.4. Spatial variability of rice equivalent yield (t
hat) under different groupsin rice based cropping system

Study of crop pattern and increase in
agricultural produce due to release of water
from Tehri reservoir for irrigation purpose

During 2011 theimpact of release of irrigation
water through Tehri Dam was studied onincrease
of farmhouse-holdincomein Agracand command,
East- Gangacand Command and East Yamunacand
command. Also the overall economic gain at
Command level wasestimated.

Changein economic statusof thefarmers

Benchmark studies were conducted under
different canal command to assess the changein
economic status of different farmers category
(halding size) withintroduction of additiond irrigation
water and interventionsmadeduring thestudy period.

PD7sZ Annual Report 2011-12
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Thedetailsabout different component enterprises
under different canal command are given here as
under.

East Ganga Canal Command
Changesin farmers economic status

At the onset of the study, farmerswere mostly
having crops and dairy enterprise for their lively
hood. On an average, their total incomewasinthe
rangeof 1.47t02.131akhs(mean 1.18 lakh/family).
Of this, crop and dairy shared 77% and 23%,
respectively. After 03 years, samefarmersfromsame
sitewere assessed for change duetointerventions
and it was noticed that farmershave not only raised
their crop or dairy productivity, but havealso started
growing vegetablesand fruits. Apart fromthis, some
of the farmers are using waste water for fish
production. With such changeinfarming system, the
overall profit wasincreased from2.22t03.21 lakh
(mean 2.63lakh)/family. Of this, total profit, crop,
dairy, vegetable, fruitsand fish enterprisesshare 63%,
22%, 2.3% and 8.6%, respectively. Comparing the
contribution of different enterprisesunder different
farmers holding size group, large farmers had
maximum contribution through crop, followed by
medium (61%) and small farmers (49%) whereas
contribution of dairy, vegetable, fruits and fish
enterpriseswas maximum by small farmers (25%,
13% and 12% respectively) followed by medium
farmers(23%, 8% and 9%, respectively) andlowest
withlargefarmers(18%, 40% and 8%, respectively)
(Fig.9.6.5).

Further assessment of changein profitability per
family / year indicates that maximum profit was
acquired by largefarmers(0.94 [akh/year) followed
by medium farmers (0.72 lakh/year) and small
farmers (0.58 lakh/year).
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Fig. 9.6.5. Contribution of different enterprises (%) of farmers on total profit under East Ganga Canal command

Changesin farmers expenditurestatus

The routine expenditure on food, education,
clothing, health, communication, transport and
genera maintenance were assessed at the beginning
aswe| ascompletion of thestudy. Ingenerd, farmers
spent maximum onfood, education, clothing, hedth,
communication, trangport, generd maintenanceetc.
After 03 yearsof study, it wasnoticed that farmers
had started spending moreontheir daily lifeand on
imparting better educationd facilitiestotheir children.

Their food quality, health care, clothing,
communication and transport expenditure had
increased sizeably. After deducting these expenses,
their net savings had improved ranging from 0.66
lakhsto 1.26 lakhs/family/year (Fig. 9.6.6). Further
summarizing the datawithin the different farmers
holding s ze, themaximum net balance was accrued
withlargefarmers(1.331akhsfamily/year)., followed
by medium (0.65lakh/family/year) and smdl farmers
(0.621akh per family/year).
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Fig. 9.6.6: Changes in expenditure status of farmers (%) under East Ganga Canal Command

East Yamuna Canal Command
Changesin farmers economic status

Althoughtheadditiond irrigationwater could not
bereleased in EY C during the study period but the
intervention made during the study had significant
impact onthe profitability of thefarmers. Ingenerd,
crop and dairy enterprisewerecommoninthisregion
but dueto technological intervention, someof the
farmershave started growing vegetablesand fruits
also. In villages Mehrampur and Sadpur Kala,
farmersin each village had started fisheries with
seedlingsof Rohu, Katlaand Mrigal. A comparison
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made after 03 yearsof technological intervention, it
was noticed that thefarmers started getting 0.35 to
1.78 lakhs additional income due to all these
interventions(Fig.9.6.7).

Changesin farmers expenditurestatus

Withincreasing income, farmers have started
spending more on education, health, transport,
communicationfacilitiesand other routine expenses.
Thenet saving wasa soincreased ranging from 0.39
t01.67 lakh per family per year. Further classifying
thedataunder different holding Sizegroup, maximum
savingwaswith largefarmers(Rs. 2.33 lakh/family/

D
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Fig. 9.6.7: Contribution of different enterprises (%) with farmers on total profit under East Yamuna Canal Command

year) followed by smdl farmers(Rs. 0.99 lakh/family/
year) and medium farmers (Rs. 0.90 lakh/family/
year). Itispertinent to mention that moreexpenditure
wasa sointhesamefashion, which may beascribed
tosmdl andlargefarmerswho had started growing
vegetablesand horticultural cropsfor commercial
purpose. Thecontribution of different enterpriseson
totd profit withfarmsand changein daily expenditure
during study periodisgiveninFig. 9.6.8.

AgraCanal Command
Changesin farmers economic status

Alike EGC, crop and dairy enterprises were
pre-dominant enterpriseswith thefarmers. Dueto
continuousavallability of irrigationwater farmershad
started growing vegetable and fruitsfor their own
consumption aswell asfor marketing. Theoveral
profitability with different farm enterprise were
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Fig. 9.6.8: Changes in expenditure status (%) of farmers under East Yamuna Canal Command

increased by 0.12to 1.64 lakhs/family /year (mean
Rs. 0.89 lakhs) due to better irrigation water
availability and technological intervention. The
averageimprovement with small, mediumandlarge
farmerswasof 0.44, 0.68 and 0.58 lakhs/ family/
year. Of these, incomeimprovement 10-11% was
shared by thehorticultural cropsi.e., vegetablesand
fruits(Fig. 9.6.9).

Changesin farmers expenditurestatus

Withimprovement in economic status, farmers
have started using more balanced food, imparting
better education to their children, spending moreon
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quality bearing, hedlth, trangport and communication
etc. All these componentsareindicators of abetter
living being and over-all development of farming
community. Even after increase in their daily
expenses, the net saving wasa so improved which
they may usefor infra-structural devel opment and
other futuristic purposes. Theover-all increasein
savinginAgraCanad Command wasintherange of
Rs. 0.06t0 1.41 lakhs(mean Rs. 0.53 lakhg/family/
year). Further categorising the annual saving under
different farm holding size group, it was maximum
withmediumfarmers(Rs 0.47 lakhs/family / annum),
followed by largefarmers(Rs. 0.20 lakhs/ family /
annum) and small farmers(Rs. 0.020 lakhs/ family

=
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Fig. 9.6.9: Contribution of different enterprises (%) with farmers on total profit under Agra Canal Command

per annum. Percent changein expenditureon daily
needsof thefarmersindifferent categoriesaregiven
inFig.9.6.10.

Impact of irrigation water availability on overall
productivity and profitability of agricultural
producein AgraCanal Command

Areaunder different crops

Areaunder different predominant crops was
obtained from Divisional Canal Department, Agra
and it wasused asbasi sfor estimation of changein
agricultura produceinwholeAgraCand Command.

AgraCana Commandisbasicaly dividedinto
two divisions, namely, Upper Division Cana and
Lower Division Cana Command. The Upper
Divison Cand Command isspread over Faridabad,
Mathura and Palval district and Mewat region,
whereasL ower Division Canal Command covers
the significant areasof thedistrict Agra, Mathura
and Bharatpur. Areaunder different cropsin each
district falling under AgraCand Command (Upper
Division Cand and Lower Division Cand) isgiven
in Table 46. In kharif, maximum area was under
rice (5840 ha) followed by fodder crop (2801 ha),
sorghum and bajra (1274 ha) and lowest under
Green Manurecrop likedhaincha (0.8 ha) in Lower
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Fig. 9.6.10: Changes in expenditure status (%) of farmers under Agra Canal Command

Cana Command. Thecropslikewheat, barley and
chickpea had highest area during rabi season in
Lower Divison Cand command. Smilar areasoread
under Upper Division Cana command waswithrice
(8072 ha) followed by fodder (1975 ha), sorghum,
bajra (503 ha), sugarcane (191 ha) during kharif
and inwhest, barley and chickpea (31062 ha), pea,
mustard and masoor (834 ha), barseem (834 ha)
and potato (603 ha) during rabi season (Fig. 9.6.11).

Apart from these, some minor area under
aromatic and high value cropslikeflowersetc was
also seen but the reported areawas not available
for these crops. During discussion with farmers, it
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wasnoticed that regular and moreavailability of water
brought some additiona areaunder different crops
but dueto non availability of such data, only area
reported by irrigation divisionisused herewith for
estimation purpose.

Changein productivity

Change in productivity under different pre-
dominant crops of kharif and rabi seasons were
assessed based on theyield datarecorded from a
unit areaduring the bench mark survey madeinyear
2008 and 2011. The per cent difference during the
period in each crop’s productivity was used for
extrapolation of datafor whole canal command.

C
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Fig 9.6.11: Areaunder kharif and rabi and total different crops of Lower and Upper division Canal commands due to
additional irrigation water release

Withtheavailability of irrigationwater, thetotal
increasein production of sugarcanecropwas517t,
rice (5677 t), vegetables (2893 t), fodder yield
(32047 t), Sorghum and bajra (711 t) and cotton
(1.3t) during kharif season and 11 t, 26125t, 2586
t, 12520 t, 1018 t and 56525 t under sugarcane,
potato, vegetables, wheat + barley + chickpea, pea
+mustard + Lentil and barseem grass, respectively.

Availability of irrigation water has more
pronounced effect on productivity of upper divison
canal command and on crop like sugarcane (3399
t), rice(13624t), vegetables (26771t), Sorghum (630
t), pearl millet (2.5t), pigeon pea(9t), moong (39
t), fodder (29852 t), cotton (340t) and fruits (521t)
during kharif season. Suchanincreaseinrabi season
cropswere 28t infruits, 294 t in potato, 526 t in
vegetables, 171t in sugarcane, 18267 t in wheat,
626tinbarley, 400t inmustard cropin upper divison
canal command (Fig. 9.6.12). It is pertinent to
mention herethat better irrigation facility not only

enhancesthe economicyield but also increasesthe
bio-mass productionwhich also haseconomicvaue
asfeedfor animas, fue for human beingsand carbon
management viewpoint for sustained livelihood
Security.

Changein economics

In Lower division canal (Agra, Mathura,
Bharatpur) farmersgenerally grew sugarcane, rice,
vegetables, sorghum, pearlmillet, cotton, fodder,
green manuresduring kharif and potato, vegetables
(chilies, cauliflower, brinja, cabbage, spinach etc.),
wheat, barley, chickpea, pea, mustard, lentil and
barseem asfodder during rabi season.

Thetota annua economic gaininkharif season
dueto agricultura producewasof Rs. 98,56,30,346,
which was comparatively higher than that of rabi
season cropsi.e., Rs. 49,71,02,851. Since water
availability during kharif season (M onsoon season)
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Fig 9.6.12: Increase in production (t) of different crops of Lower and Upper division Canal commands due to additional
irrigation water release

was better than that of rabi season crops, the
production gain and economics was more during
kharif season combining thekharif and rabi season
profitability, lower division canal had an extraprofit
of Rs. 1,48,27,33,198 dueto 1100 cusec additional
water rel ease. Further, comparing thedistribution of
profit among different districtsof Lower Division
cand, it wasfound maximumunder ditrict Mathura,
followed by Agraand Bharatpur. Comparatively
smaller gain under Agra and Bharatpur may be
visualized aslower availability of water under tal
endsof canal command.

Alike lower division canal command, Upper
division canal command (Faridabad, Mathuraand
Palval) wasalso benefitted for different cropslike
sugarcane, rice, vegetables, Sorghum, pearlmillet,
cotton, foddersetcin kharif and sugarcane, potato,
vegetables, wheat, barley, chickpea, pea, mustard,
masoor and barseem etc during rabi season. The
overdl economic gain duetoyieldimprovement of
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these crops was to the tune of Rs. 26, 25, 50,923
during kharif season crops. Theannual benefit due
to water release was estimated up to Rs. 50, 05,
35,998 under Upper division canal command. Of
these profit, maximum gainwasaccrued in district
Faridabad followed by Mathuraand Palval.

Combining thegainsby both cand divisons, the
overall annual economic benefit for Agra Canal
Command was of Rs. 198, 32, 69,196 of which
morethan 75% was shared by lower division canal
command (Fig. 9.6.13& 9.6.14). Itispertinent to
mention that the economic gain was estimated for
agricultura produceonly and other farming system
enterprises like dairy and live stocks, poultry,
fisheries, apiary, piggery etc were not taken into
consideration dueto non availability of secondary
dataset on cand command bas's, otherwisethetota
estimation would have been much higher than that
estimated here.

D
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Fig 9.6.14: Net annual gains due to additional irrigation
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Over dl analysis of resultsindicate that with
availability of additional irrigation water, apogtive
effect on water productivity, water table depth and
Improvement of socio-economic status of farming
situation in the studied region was observed. The

scientific interventions made during study for
improvement in cropping/farming system had
pronounced effect on overall development of the
farming community in study domain. Theoverall
economic gainwith crop enterprisein AgraCanal
Command was estimated to be Rs. 198.33 crore/
annum dueto additional release of irrigation water
through Tehri dam. Such benefit will bemoreif it
would have been estimated in farming systems
approach. Further, these results suggest that the
availability of irrigation water had apositivesignin
al component enterprisesviz. live-stock, horticulture,
vegetables and fisheries etc and thereisaneed to
utilizetheavailablewater morescientificaly andina
judiciousmanner.
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10. LINKAGESAND COLLABORATIONSIN INDIAAND ABROAD,
INCLUDING EXTERNALLY FUNDED PROJECTS

a. Local ingtitutionsin the area (educational,
research and infrastructural facilities)

Strong linkage and collaboration with sister
concerns. Project Directorate on Cattle, Meerut
and Central Potato Research Station Campus
Modipuram; aswell asS.V.B.P. University of
Agriculture& Technology, Modipuram.

. National institutes and agricultural
universities

There are centers of All India Coordinated
Research Project on Integrated Farming Systems
Researchinal the StateAgricultural Universties
across the country. Also, there are centers of
Nationa Project of Organic Farming at 13 State
Agricultural Universities. There is research
collaboration with Space application Center,
Ahmedabad; Tehri Hydropower Development
Corporation (THDC) Project, Rishikesh;
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CRIDA, Hyderabad; CARI, Portblair; ICAR
RC Umiam; ICAR RC Goa; CRRI, Cuttack;
DRMR, Bharatpur; DMR, New Delhi; DWR,
Karnal; DOR, Hyderabad; |1PR, Kanpur and
ICAR RC Patna.

I nternational institutes

Thereisresearch collaborationwith Internationd
rice Research Ingtitute, Philippines, CY MMIT,
Mexico; USAID, USA; SAARC Agriculture
Center Dhaka; IPNI, Canada; and CSIRO,
Audrdia

. Extension and development agencies

There is linkage and collaboration with
NABARD, THDC, State Agricultural
Univergties KVKs, and State Line Departments
for extenson and devel opment.
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11. CENTRESOFAICRPON INTEGRATED FARMING/CROPPING
SYSTEMSAND NETWORK PROJECT ON ORGANIC FARMING

Under the aegis of ‘AICRP on Integrated
Farming Systems’ on-stationresearchisgoingon at
31 maincantersand 11 sub centers. Thesecentersare
engagedin basic an gpplied research and arel ocated
at SAUs or their Regiona Research Stations or
agriculture collegesof thosegeneral universties, or
ICAR Indituteswherestrong agriculturd reseerch base
isavallable. Whereas, on-farmresearchisgoingonat
32 centers. These centers are engaged in farmer’s
participatory reseerch. On-farmresearch Centersearlier
known as Experimentson Cultivator’sFields (ECF
Centers) arelocatedin Different agro-climatic zones.
These centers are shifted from one zone/ farming
Stuationto ancther zone/ farming Situation every 3-4
years Thelocationsof thedifferent FSR centersduring
theyear under report aregiven below. The Network
Project on Organic Farming isbeing operated at 13
cooperative centers. Locations of these centers are
given below and depictedinMap-1 and 2.

Centres of ‘AICRP on Integrated Farming
Systems

Duringtheyear 2010-11 research under theaegis
of AICRP-IFSwasgoing onat following centres:

A. Main Centres (25) — All located in research
centresof SAUsand undertaking IFSaswell as
cropping systemsresearch.

B. Sub-centers(12) - All located inresearch centres
of SAUsor research centresof generd universties
having strong set up for agronomic research and
undertakingonly cropping systemsresearch, exoept
a Varanad whereresearch onIFScomponent was
asotakenup.

C. On-Farm Research Centres (32) - These
centerswere engaged in farmers' participatory
reseerchand arelocated indifferent agro- climatic
zonesunder thejurisdiction of concarned universty.
Thesecentersare shifted fromonezoneffarming

Stuationto another zone/ farming Stuation every
3-4years.

D. Voluntary Centres (5) - All located in ICAR
I ngtituteand undertaking | FSresearch component
only.

Thelocation of thedifferent AICRP-IFS centers
duringtheyear under reportisgiven beow and depicted
inMap-1.

I. On-Sation Research Centres

e Arid ecosystem: Hisar (Haryana), SK. Nagar
(Gujarat) and Sruguppa(Karnataka)

e Semi-arid ecosystem: Modipuram® (U.P),
Ludhiana(Punjab), Bichpuri* (U.R), Kanpur (U.R),
Durgapura (Rajasthan), Kota* (Rajasthan),
Indore* (M.P), Junagarh* (Gujarat), Akola
(Maharashtra), Rahuri (Maharastra),
Rudrur*(A.P.), Parbhani (Maharastra),
Rgendranagar (A.P), Kathdagere (Karnataka)
and Coimbatore(T.N.).

e Sub-humid ecosystem: Faizabad (U.P),
Varanasi* (U.P), Pantnagar (Uttarakhand),
Powarkheda* (M.P.), Jabalpur (M.P),
Rewa*(M.P), Raipur (Chhattisgarh), Ranchi
(Jharkhand), Chiplima* (Odisha), Bhubaneswar
(Odisha), Patna®(Bihar) and Sabour (Bihar).

e Humidecosystem: Jammu (J. & K.), Plampur
(H.P),Kdyani (W.B.), Shillong® (Meghdaya) and
Jorhat (Assam)

e Codal & idand ecosystems: Thanjavur* (T.N.),
Maruteru* (A.P), Navsari* (Gujarat), Karmana
(Kerda), Port Blair®(A. & N. Idands), Ela® (Goa)
andKarja (Maharashtra)

[Centresmarked with (*) are sub centres, and marked
with (%) arevoluntary centres]
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Location of Main centers. Subcenters & OnFarm Centers
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Map. 11.2. Location of main centers, sub centers and on farm centers of AICRP-IFS
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II. On-Farm Research Centers

e Arid ecosystem: Hanumangarh (Rgjasthan),
Deesa Digt. Banaskantha (Gujarat), Gadag
(Karnataka)

e Semi-aridecosystem: Warangd (A.P), Thasara
Dist. Kheda (Gujarat), Kurukshetra (Haryana),
Bengaluru (Karnataka), Aurangabad
(Maharashtra), Chas Dist. Ahmednagar
(Maharashtra), Amritsar (Punjab), Udaipur
(Rgjasthan), Paiyur Dist. Krishnagiri (T.N.),
Chettinad Dist. Sivaganga (T.N.), Saini Dist.
Kaushambi (U.P)

e Sub-humid ecosystem: Néllore Dist. Warangal
(A.P), Patna(Bihar), KawardhaDigt. Kabirdham
(Chattishgarh), Dumka(Jharkhand), Katni (M.P),
Saoni (M.P), HiwraDig. Gondia(Maharadhtra),
Mahisgpat Dig. Dhenkand (Odisha), Sinegar Dig.
Pauri Garhwal (Uttarakhand), Sant Kabirnagar
(U.RP)

e Humid ecosystem: Akbarpur Dist. Karimganj
(Assam), Kangra(H.P), Dhiansar Dist. Jammu
(J. & K.), Kakdwip Dist. 24 Pargans (South)
(W.B)

Coagial & idand ecosystem: Thiruvala Digt.
Pethanamthitta(Kerda), JgangaDig. Kendrgpara
(Odisha). RohaDigt. Raigad (Maharashtra)

Codtal ecosystem: Kampasagar Dist. Nalgoda
(A.P), Sadanandpuram Dist. Kollam (Kerda),
MuldeDig. Sndhudurg (Maheradira), and Panipila

Digt. Nayagarh (orisq).
B. Network Project on OrganicFarming

Bgaura(H.P), Pantnagar (Uttarakhand), Ludhiana
(Punjab), Modipuram (Utter Predesh), Bhopal,
Jabalpur (M.P), Raipur (Chhattisgarh), Ranchi
(Jharkhand), Coimbatore (T.N.), Cdlicut (Kerda),
Kaja (Maharashtra), Dharwad (Karnateka), Umaam
(Meghalya).

Location of Network Project on Organic Farming

-
=

&

%

Map. 11.3. Location of Network Project on Organic Farming
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12. GENERAL/MISCELLANEOUS

121L1ST OF PUBLICATIONS

A. Research/Review Papers

Dwivedi, B.S., Singh, V.K. and V. Kumar 2011.
Bdancedfertilizationfor maximizingtherice-
wheat system productivity under Typic
Ustochrept soils of western Indo-Gangetic
Plain. Journa of Farming SystemsResearch
and Development 17 (1& 2): 1-14 (In press).

Gangwar, K.S., Chaudhary, V.P, Pandey, D.K.,
Gangwar, B. and Singh, K.K. (2012).
IM echani zation practicesin rice-whegt cropping
systems in Upper Gangetic plains of India
Agricultural MechanizationinAsia, Africaand
LatinAmerica, 43 (2): 66-74.

Jat, N.K., Mgumdar, S.P. and Jat, G. 2011.
Agriculture: A contributor and victimof climate
change. Indian Journal of Fertilisers. 7(12):
124-136.

Kumar Anil and SharmaB. K. 2012. Impact of
On-Campus Farmers' Training on Crop
Production Technology. Journal of Farming
Systems Research and Development,
FSRDA, Modipuram, Meerut (In Press)

Kumar Anil, Panwar Sanjeev, and Choudhary Vipin
Kumar. 2011. Fitting Linear / Nonlinear
Models under Long-term Fertility
Experiments. International Journal of
Agricultural Science. 7 (2), 645-650.

Kumar Anjani, Singh Harbir, Kumar Sant and Mittal
Surabhi, 2011. Value chains of agricultural
commoditiesandtheir rolein food security and
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poverty aleviation—A Synthesis, Agricultural
Economics Research Review, 24 (1): 169-
181.

Kumar, N., Singh, M. and Singh, K. K. 2010.

Distribution, decadal change and decadal
growth rate of land use pattern and cropped
andirrigated areas of Meerut district in post
reforms period. The Geographical Observer,
40. 2010.

Kumar, N., Singh, M. and Singh, K. K. 2011.

Decadal change and growth rate of area,
production, productivity index and spatia
variability of cerea cropsof Meerut Didtrictin
Post Reforms Period. The Geographical
Observer, 41. 2011 (In press).

Nayak, A.K., Gangwar, B., Shukla, Arvind, K.,

Mazumdar, Sondi P, Kumar, Anjani, Rga R.,
Kumar, Anil, Kumar, Vinod, Rai, PK. and
Mohan, Udit (2012). Long-term effect of
different integrated nutrient management on soil
organic carbon and its fractions and
sustainability of rice-wheat system in Indo
Gangetic Plains of India. Field Crops
Research, (Elsevier), 127: 129-139.

SharmaB. K., SharmaG. C., Singh S. P. and Singh

SatyaPal. 2011. Estimation of allocative and
technical efficienciesof zero-tillagetechnology
in rice-wheat cropping system of Punjab.
Progressive Agriculture- An International
Journal. Society for Recent Devel opment in
Agriculture, SVBPU& T Modipuram, Meerut.

11(2): 440-444.
2



Sharma, G. C. 2011. Probability Analysis of Dry
and wet Spells at Hyderabad and maximum
rainfall distribution. International Journal
Agricultural and Statistical Science.
7(2):517-525

Sharma, G. C., Singh, K. K. and S. K. Duhoon.
2011. Dry and wet spell probabilities by
Markov chainmodd for itsgpplicationto crop
planning in Navsari. Journal of farming
Systems Researh & Development (In press).

Shukla, N.D., Kumar, Sunil, Singh, Yogendra. 2011,
Impact of modern agriculture of ground water
utilization — A case study of district Meerut,
An International Journal of Progressive
Agriculture. 12(1):46-55(2012)

Singh D., Shamim M., Pandey R. and Kumar V.
2012. Growth and yield of wheat genotypesin
relation to physiological and environmental
constraints under timely sown irrigated
condition. Indianjournal of plant physiology
(InPress).

Singh, D., Singh, P. Singh, J.P. and Vipin Kumar.
2011. Physiologica studies on Cotton and
Wheat genotypes for compatability and
productivity in Cotton-wheat system. J.
Farming Systems Research and
Development 14 (2):286-90.

Singh, J.P, Gangwar B., and Pandey, D.K. 2011.
Nutrient Management in Farming System
Perspective. Indian Journal of Fertilizers. 7
(11):16-21.

Singh, J.P.,, Gangwar, B. and Pandey, D.K. 2011.
Nutrient Management in Farming System

Perspective. Indian Journal of Fertilisers, 7
(11): 10-21.

Singh, J.R, Gangwar. B., Prem Singh and Pandey,
D.K. 2011. Design and Development of
Integrated Farming System Models for
Livlihood Improvement of Smadl farm Holders
of Western Plain Zone of Uttar Pradesh. J.
Farming Systems Research & Development
16(1&2):1-18.

Singh, J.R, Gill, M.S., Singh, D., Singh, P. and
Brijesh Sharma. 2011. Comptibility of winter
season crops for simultaneous cropping in
autumn sugarcane under different planting
techniques. Journal of Farming Systems
Research and Devel opment, 14(2):308-14.

Singh, VK., Mgumdar K, Singh,M.P, Rg-Kuma,
and Gangwar, B. 2011. Maximizing
productivity and profit thrugh site- specific
nutrient management in rice- bsed cropping
systems. Better Crops, 95 number 2: 18-20.

Singh V. K., Dwivedi, B.S, Shukla, A.K., and
Meena. M.C. 2012. Optimising dry and wet
tillagefor riceonaGangeticdluvid soil: effect
onsoil characteridtics, water useefficiency and
productivity of the rice-wheat system.
European Journal of Agronomy.

(Accepted).
B. Abstractg'seminar/symposium

Gangwar, B. and Ravishankar, N. 2012. Integrated
Farming Systemsfor Livelihood Security of
Rice Farmers under Changing Climate
Scenario. Plenary lecture in National
Symposium on“ Rice-based Farming Systems
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for Livelihood Security of Rice Farmersunder
Changing Climate Scenario” held at Chiplima,
Odisha, 27-29 February, 2012.

Gangwar, B., Singh, A. K., Singh, K. K.and V. P.

Chaudhary. 2011. Status and Prospect of
Conservation Agriculture in irrigated
ecosystems in India. Paper presented at 6"
World Congresson ConservationAgriculture,
Audrdia

Kumar Sunil, ShuklaN. D., Jat N. K. and Prusty

A.K. 2011. Impact of farming systems on
household income of Meghalaya farmers.
Internationa conferenceon*|ssuesfor climate
change, Land use diversification and
Biotechnologica toolsfor livelihood security”,
8-10 October, 2011, Sardar VVallabhbhai Patel
University of Agriculture and Technology,
Meerut, U.P, India

Kumar Sunil, Shukla, N. D., Sharma, B. K. and

Jat, N. K. 2011. Scopeof Organic farmingin
Meghalaya. Abstracts, International
conference on “ Issues for climate change,
land use diver sification and biotechnol ogical
tools for livelihood security”, October, 8-
10, 2011, Sardar Valabhbhai Patel University
of Agriculture& Technology, Meerut (U.P).
pp. 33-34.

Prusty A. K., Singh J. P, Kochewad S. A. and

Pandey D. K. 2011. Role of fisheries in
dleviaing poverty, providing nutritiona security
andensuring livelihood under changing dimatic
scenario. International conferenceon “1ssues
for climatechange, Land usediversficationand
Biotechnologica toolsfor livelihood security”,
8-10 October, 2011, Sardar VVallabhbhai Patel
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University of Agriculture and Technology,
Meerut, U.P, India

Prusty, A.K., Singh, J. P, Kochewad, S. A. and

Pandey, D. K.2011. Role of fisheries in
dleviating poverty, providing nutritiona security
andensuringlivelihood under changing dimatic
scenario. International conferenceon “1ssues
for cdlimatechange, Land usediversficationand
Biotechnologica toolsfor livelihood security”,
8-10 October, 2011, Sardar VVallabhbhai Patel
University of Agriculture and Technology,
Meerut, U.P, India

Singh, K. K., Mishra, R. P. and B. Gangwar. 2012.

Long term effect of conservation agriculture
technol ogieson productivity and profitability
of rice-wheat cropping system. Paper
presented at the 46" Annual Convention &
Symposumoof thelndian Society of Agriculturd
Engineers, heldat GB.PU.A. & T., Pantnagar,
February 27-29, 2012.

Singh, V.K. and Gangwar, B. 2012. Crop

diversification for enhancing income and
resource use efficiency. Presented in Nationa
Symposium on“Rice-based Farming Systems
for Livelihood Security of Rice Farmersunder
Changing Climate Scenario” held at Chiplima,
Odisha, 27-29 February, 2012.

SinghV. K. attended “ Nationa SymposiumonNoni

Sciences’ held during 1-2 October, 2012 at
Chennai (T.N.)

Singh V. K. attended Biannial workshop on

“Secondary, micro- nutrient, and soil water
pollutant” held during 9-11 February, 2012 at
BCKV Kalyani (W.B).

=



Singh V. K. participated in round table discussion
on refinement of K recommendations in
Vertisols’ organized by FAI New Delhi held
during March 20, 2012 at NASC complex,
New Delhi

Subash, N., Gangwar, B., Chaudhary, V.P. and
Sweta Singh. 2012. Long term trends of
productivity inrdationtovariability inrainfal,
temperatureand nutrient management practices
under rice-rice cropping system. A
Compendium of Abstracts of Papers of
International conferenceon” Climate Change,
Sustainable Agriculture and Public
Leadership” (Eds. Dagar and Arunachalam)
organized by NCCSD and ICAR during 7-9
February, 2012 at NASC Complex, New
Delhi.p:15.

Sunil, Kumar, Shukla, N. D., Sharma, B. K. and
Jat, N. K. 2011. Scopeof Organic farmingin
Meghalaya. Abstracts, International
conference on “ Issues for climate change,
land use diver sification and biotechnol ogical
tools for livelihood security”, October, 8-
10, 2011, Sardar Vallabhbhai Patel University
of Agriculture& Technology, Meerut (U.P).
pp. 33-34.

Yadav, R.S., O.P. Chaturvedi, R. Singh, Rgendra
Prasad and SK. Dhyani. 2011. Soil enrichment
under Eucalypts based agroforestry system.
Ibid, Pp. 80-81.

Yadav, R.S., SP.Ahlawat, G Gupta, D.R. Pasaniya
and SK. Dhyani. 2011. Soil enrichment under
bamboo based agroforestry system. In:
Symposium Souvenir and abstract on
‘Agroforestry for Environmental Services,

Livelihood Security and Climate Resilient
Agriculture: Challengesand Opportunities
Organized at NRCAF, Jhans during Dec. 03-
05, 2011, Pp. 80.

C. Popular Articles

Chaudhary, V.P,, Gangwar, B. and Pandey, D .K.
2011. Laser land laveler se bhumi
samtalikaran labh hi labh. Khad Patrika.
52 (6):13-16 (InHindi).

Chaudhary, Ved Prakash, Pandey, Dinesh Kumar,
and Gangwar, B. 2011. Phasal suraksha ke
liye vibhinn aadunik yantra. Khad Patrika,
52 (1): 18-20.

Gangwar, B., Gangwar, K.S. and O.K. Tomar 2011.
Need of Cropping Systems Based A pproach
of Agro-technology Indian Farming 61 (2): 3-
6, May 2011.

Jat N. K., Gangwar B. and Kumar Sunil. 2011.
Kharif Faslon Mein ekikrit Paushak Tatav
Prbandhan. Khad Patrika, June, 2011. pp.
23-33.

Jat N.K., Kumar Sunil, Mgumdar S.P. and Jat
Gagjanand. 2011. Samanvit Paushak Tatva
Prabandhan avem Mrida Swasthaya. Khad
Patrika, October, 2011. pp. 15-23

Jat, B. L. and Jat, N.K. 2011. Kharif Faslon me
Keet Niyantran. Khad Patrika, June, 2011.
pp. 17-20.

Jat, N.K., Gangwar, B. and Kumar, Sunil 2011.
Kharif phaslo mein ekikrat posak tatv
parbandhan. Khad Patrika, 52 (6): 23-33.
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Kumar Sunil, Gangwar B., Harveer Singh and Jat
N. K. 2011. Krishi Gyan ke liye Upyogi
Sadhan. Kheti December, 2011 pp. 12-16.

Meena, D. K., Prusty A. K., Meena K. BioFloc
Technology: A novel ecofriendly approachto
augment the aquaculture production. Fishing
Chimes(InPress).

Shamim, M. 2012.Mausam men badlav Pacheti
genhu ke lie Nuksandeh. Hindustan (28-03-
2012), pp. 09.

Shukla, N.D., Gangwar, B. and Shukla, Kalicharan
(2011). Saghan krishi avam bhoomi bejaan-
sukcham tatv se daale jaan. Khad Patrika,
52 (12): 25-35.

Shukla, N.D., Gangwar, B. and Shukla, Kalicharan
(2011). Saghan krishi avam bhoomi bejaan-
sukcham tatv se daale jaan. Khad Patrika,
52 (12): 25-35.

Singh M. P, Gangwar B., Chaudhry V.P, Mishra
PP. and Diwedi A.P. 2011. Hari khad se satat
kheti, Kheti, 64 ; 7-9.

Singh, J.P., Gangwar B., Pandey, D.K. and
Kochewad, S.A (2011). Samanvit Krishi
Pranali Apnayen — Adhik Labh Kamayen.
Khad Patrika; Vol.8, pp.6-10.

Singh, J.P, Gangwar.B. and Pandey, D.K. 2011.
Samanvit Krishi Prandi Apnayen—Adhik Labh
Kamayen. Khad Patrika.8: 6-10.

Singh, Mahander Pd, Gangwar, B., Chaudhary, Ved
Prakash, Mishra, Prem Prakash and Dwivedi,
Ajay Prakash (2011). Hari khad se sattat
kheti. Kheti, (): 7-9.
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Singh, V.K., Dwivedi, B.S., Gangwar, B. and
Rajkumar (2011). Integrated and balanced
nutrient management in rice-wheat cropping
system. Indian Farming, 61(1): 10-15.

Singh, V.K., Dwivedi, B.S., Kumar, Rg] and
Gangwar, B. (2011). Sustaining rice-wheat
system productivity through integrated and
bal anced nutrition. Indian Farming 61 (1):10-
15.

Tiwari, Rakesh, Singh, V.K. and Singh, O. 2012.
Basant kain GanneKi K heti ke Sath Sahfasdli
Kheti Adhik Labh Deti. Khad Patrika, March
Issue. TheFertilizer Association of India, New
Delhi pp. 29-37.

D. Training Compendium/Bulleting/L eaflets/
Report

Gangwar, B., Pandey, Dinesh Kumar and
Chaudhary, Ved Prakash. 2011. Dhan-gahun
phasal chakra ki samasyan avam samadhan
(Hindi). PDFSR, Extenson BulletinNo.2, pp.
1-67.

Kochewad S. A., Singh J. P, Prusty A. K. and
Pandey D. K. 2011.Dudharu pashuon kaaahar
prabdhan. Compendium of lecture notesfor
NABARD training, 5-10 Sept, 2011, PDFSR,
Modipuram.

Kochewad, S.A, Singh, J.P, Prusty, A. K. and
Pandey, D. K. 2012. Samanvit krishi pranali
antargat pashudhan prabandh. Compendium
of lecture notesfor NABARD training, 6-10
Feb, 2012, PDFSR, Modipuram.

Kumar Sunil and Jat, N. K. 2011. Bhartiya Krishi
me Suchana Prodiyogiki - srota avem

D



sambhavnaye. In: Compendium of lectures
of NABARD sponsored Farmerstraining on
“Integrated Farming System” 5-10
September, 2011 at PDFSR, Modipuram,
Meerut.

Prusty A. K., Singh J. P, Kashyap P, Pandey D.
K. and Kochewad S. (2011) “Improved
techniques of fish farming (Fie ot # w=ef
WTer: Teh ST greeeRmn)” in compendium of
lecture notes on “Integrated Fish farming”
published by PDFSR, Modipuram during 5-
10 September, 2011.

Prusty A. K., Singh J. P, Kashyap P, Pandey D.
K.and Kochewad S. (2011). “ Freshwater fish
farming under small farm condition (2r e
% fad e 9@ el oM UH dRES
=rerEr)” in compendium of lecture notes on
“Farming system management for livelihood
improvement of small land holders’ published
by PDFSR, Modipuram during 6-10 February,
2012.

Prusty, A. K., Singh, J. P, Kashyap, P., Pandey,
D. K. and Kochewad, S A . 2011.” Improved
techniques of fish farming. Compendium of
lecture noteson“ Farming system management
for livelihood improvement of small land
holders’ published by PDFSR, Modipuram
during 5-10 September, 2011.

Prusty, A. K., Singh, J. P, Kashyap, P, Pandey,
D. K. and Kochewad, S.A. 2012.
“Freshwater fish farming under small farm
condition in compendium of lecture noteson
“Farming system management for livelihood
improvement of small land holders’ published

by PDFSR, Modipuram during 6-10 February,
2012.

Shamim, M. 2011. Weather conditionsat different
cropping System Research Centers during
2009-10 in Annual Report (2010-11) of
AICRPon IFS. pp. 13-16.

Shamim, M. 2012. Decision Support System for
cropping sysemmodeingin changing dimate
scenarios In: compendium of Model Training
Course on Natural resource Management
organized by PDFSR Modipuram, 12-19
March, 2012.

Singh, D., Mazumdar, Sonali P., Gangwar, B. and
Kumar, Vipin (2011). Cotton based cropping
system. Project Directorate for Farming
Systems Research, Modipuram, Meerut,
BulletinNo.4, pp. 1-52.

Singh, J.P., Gangwar, B., Pandey, D.K. and
Kochewad, S.A. (2011). Integrated Farming
System Model for Small Farm Holders of
Western Plain Zone of Uttar Pradesh. PDFSR,
BulletinNo.5, pp. 1-58.

Singh,J.P., Gangwar,B.,Pandey, D.K. and
Kochewad, S.A.2011. Integrated Farming
System Model for Small Farm Holders of
Western Plain Zone of Uttar Pradesh. PDFSR
Bulletin No.05; 55.

Singh, K. K. 2011. Conservation Agriculture —
Practicesand Prospects. In: Compendium of
Model Training Course on “Conservation
Agriculture’, PDFSR, M odipuram, December
12-19, 2011.
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Singh, K. K. 2011. Conservation Agriculture Tools.
In: Compendium of Model Training Course
on “Conservation Agriculture”, PDFSR,
M odipuram, December 12-19, 2011.

Singh, K. K. 2011. Sansadhan Sanrakshan Yantra
evam Takniken. In: Compendium of Training
on “Farming Systems for Enhanced
Productivity”, PDFSR, Modipuram,
September 05-10, 2011.

Singh, K. K. 2011. Tikau K heti keliye Sansadhan
Sanrakshan Takniken. In: Compendium of
Trainingon* Farming SysemsManagement for
Livelihood Improvement of Small Land
Holders’, PDFSR, Modipuram, February 06-
10, 2012.

Singh, K. K. 2012. Conservation agriculture for
enhanced resource management. In:
Compendium of Model Training Course on
“Natural Resource Management”, PDFSR,
Modipuram, March 12-19, 2012.

Singh, K. K. 2012. Improved land configuration and
planting techniques. In: Compendium of Moddl
Training Course on “Natural Resource
Management”, PDFSR, Modipuram, March
12-19, 2012.

Singh, K. K. 2012. Up scding of water useefficiency
in predominant cropping systems. In:
Compendium of Model Training Course on
“Natural Resource Management”, PDFSR,
Modipuram, March 12-19, 2012.

Singh, M.P. and Gangwar, B. 2011. Krishako ki
arthik samradhi avamadhik utpadan keliye
unnat phasal pranaliya. PDFSR Extension
Bulletin, pp 1-25.
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Singh, V.K., Gangwar B. 2011. Sulphur
management in cropsand cropping systemsfor
sustainable production. Project Directoratefor
Farming Systems Research, Modipuram,
Meerut, PDFSR Bulletin No.1, pp. 70.

Singh, V.K. Annual Progressreport and final report
of project entitled” Study of crop pattern and
increasein agricultural produceduetorelease
of water from Tehri Reservoir for irrigation
purpose”’ (2010-11)

Singh, V.K. Annual Progress report of National
Fellow Project entiltled “ Precision nutrient
management using Gl Sbased spatid variahility
mapping under Upper and Middle Gangetic
PlainZonesof India’ (2011-12).

Singh, V.K. Site-specific nutrient management
(SSNM) in rice based cropping system. —
Annua report of AICRP_CS (2009-10).

Sunil Kumar and Jat N. K. 2011. Bhartiya Krishi
me Suchana Prodiyogiki - srota avem
sambhavnaye. In: Compendium of lectures
of NABARD sponsored Farmerstraining on
“Integrated Farming System” 5-10
September, 2011 at PDFSR, Modipuram,
Meerut.

E. Extension Bulletin

e, il g ER, €1 2011. Sl B lRie
wgfy vd f¥e Sy & ford S=1a B
yonifern : g.u.erg M., ArdgR )

F. Extension Folders
e, widl ad fasm, didl 2011, g3~ {1

g, vl v fasm, didl 2011, g=—w=Ei— {1



e, wdl ya fism, didl 2011, se—wmernsi—
qar

e, wdl ya fism, didl 2011, se—wmernsi—
EIEY!

R, vl v fAsm, didl. 2011, gr—Hex (S=ad
N fafe)-—=E (S=hiaa «=rd fafe)

G. Lectures Delivered

Kumar Sunil. 2011. BhartiyaKrishi me Suchana
Prodiyogiki - srota avem sambhavnaye in
training on“ Integrated Farming System” 5-
10 September, 2011 at PDFSR, Modipuram,
Meerut.

Kumar Sunil.2011. Javik kheti ke nye aayam in
training under “ Project ATMA”. 22
March, 2011 at PDFSR, Modipuram, Meerut

Prusty A. K. 2011. Control of aquatic weeds and
insects in aquaculture in training on
“Enhancement of fish production for farmers
of U.R” conducted by SVBPUAT, Meerut
during 12-16 December, 2011.

Prusty A. K. 2011. Freshwater fish farming for
livelihood security in Kisan Melaorganized
by Dept of Agriculture, Govt. of U.P. at Office
of Dy. Director, Agriculture, Delhi Road,
Meerut on 16-03-2012.

Prusty A. K. 2011. Freshwater fish farming under
small farm conditioninthe Farmers Training
Programme on “Farming Systems
Management for Livelihood Improvement of
Small Landholders’ (6-10 February 2012) at
PDFSR, Modipuram.

Prusty A. K. 2011. Improved Fish Farming
Techniquesinthetraining on* Enhancement of
fish production for farmersof U.R” organized
SVBP University of Agriculture and
Technology, Meerut during 15-19 November,
2011.

Prusty A. K. 2011. Improved techniques of fish
farminginthe Farmers Training Programme
on “Farming Systems Management for
Livelihood Improvement of Small
Landholders’ (5-10 September, 2011) at
PDFSR, Modipuram.

Prusty A. K. 2011. Management of Old Pond- A
study inthetraining on* Enhancement of fish
production for farmersof U.P” organized by
SVBP University of Agriculture and
Technology, Meerut during 8-12 August, 2011.

Prusty A. K. 2011. Management of old Pondsfor
freshwater fish cultureinMatsyaK rishak Gosthi
organized by FFDA, Meerut at KVK,
Hasthinapur. 14 March, 2012.

Prusty A. K. 2011. Measuresfor enhancement of
fish productionin“Krishak Gosthi” organised
by FFDA, Meerut, 31 October, 2011.

Prusty A. K. 2011. Plankton measurement in fish
pond inthetraining on *“ Enhancement of fish
production for farmersof U.P” organized by
SVBP University of Agriculture and
Technology, Meerut during 18-22 October,
2011.

Prusty A. K. 2011. Practical on Plankton
measurement in fish pond in thetraining on
“Enhancement of fish production for farmers
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of U.P” organized by SVBP University of
Agriculture and Technology, Meerut during
18-22 October, 2011.

Prusty A. K. 2011. Site selection and pond
constructioninthetraining on* Enhancement
of fish production for farmers of U.P”
organized by SVBPUniversity of Agriculture
and Technology, Meerut during 8-12 August,
2011.

Prusty A. K. 2011. Soil and water quality
management inaquaculturepondinthetraining
on* Enhancement of fish production for farmers
of U.P” organized by SVBP University of
Agricultureand Technology, Meerut during 1-
5 November, 2011.

Shamim, M. 2011. Decision Support system for
cropping syssemmoddinginchangingdimatic
scenarios in the training programme under
model training course on Natural Resource
Management organized by PDFSR,
Modipuram during 12-19" March, 2011.

Singh Harbir and Sunil Kumar. 2012. Sources of
informationandtheir useinintegrated farming
systemsinthe Farmers Training Programme
on “Farming Systems Management for
Livelihood Improvement of Small
Landholders’ (6-10 February 2012) at
PDFSR, Modipuram.

Singh Harbir. 2011. Economic Aspects of
ConservationAgriculturein the Model
Training courseon* ConservationAgriculture’
(12-19 December 2011) at PDFSR,
Modipuram.
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Singh Harbir. 2011. Role of Information in IFS
(Smanvit krishi pranali mein soochna ka
mahatva) in the training programme (5-10
September 2011) on ‘Farming Systems for
Enhanced Production’ organized at PDFSR,
Modipuramfor therepresentativesof Farmers
Club of NABARD and CBOs.

Singh Harbir. 2012. Biological resourcesand their
sharing mechanisminIndia, Lectureddivered
in the Model Training Course on “Natural
Resources Management” (12-19 March,
2012) at PDFSR, Modipuram, 17 March
2012.

Singh J. P.2011. Approach towards Devel opment
Of Region SpecificIFSModelsin Training on
IFSfor NABARD-Cal cutta-Farmers clubs
representativesand Officersduring 5-10, Sept.,
2011.

Singh J. P2011. IFS Approach for Conservation
Agriculture in Model Training Course on
Conservation Agriculture during 12-19
December 2011.

Singh J. P2011. Nutrient management in IFS
Perspectivesin Winter School — Site Specific
Nutrient Management on 14 Dec., 2011.

SinghJ. P. 2012. Enhancing resource Use Efficiency
through IFS Approach in Model Training
Course on Natural Resource Management
during 12-19 March 2012.

Singh J. P. 2012. Livelihood and Environmental
Security through IFSApproachin Training on
IFSfor NABARD-Cal cutta-Farmers clubs

D



representatives and Officers during 6-10
Feb.,2012

Singh M. P. 2011. Feed and fodder management of
livestock in IFS Approach in the training
programme (5-10 September 2011) on
‘Farming Systemsfor Enhanced Production’
organized at PDFSR, Modipuram for the
representativesof Farmers Clubof NABARD
and CBOs.

Singh M. P. 2012. Livestock managementinsmall
farm holders inthetraining programme (6-10
Feb.,2012) organized at PDFSR, Modipuram
for the representatives of Farmers' Club of
NABARD and CBOs.

Singh S. P. 2011. Socio-economic impact of
resource conservation technol ogiesin model
training course on Conservation Agriculture
during 12-19 December 2011 at PDFSR
Modipuram Meerut.

Singh, K. K. 2011. Conservation Agriculture —
Practicesand Prospects. Lectureddivered for
trainees of Model Training Course on
“Conservation Agriculture”, PDFSR,
M odipuram, December 12-19, 2011.

Singh, K. K. 2011. Conservation Agriculture Tools.
Lectureddiveredfor traineesof Modd Training
Course on “Conservation Agriculture”,
PDFSR, Modipuram, December 12-19, 2011.

Singh, K. K. 2011. Sansadhan Sanrakshan Yantra
evam Takniken. Lecturedeliveredfor trainees
of Training programon“ Farming Systemsfor
Enhanced Productivity”, PDFSR, Modipuram,
September 05-10, 2011.

€D

Singh, K. K. 2011. Tikau K heti keliye Sansadhan
Sanrakshan Takniken. Lecture delivered for
trainees of Training program on “Farming
Systems Management for Livelihood
Improvement of Small Land Holders”,
PDFSR, Modipuram, February 06-10, 2012.

Singh, K. K. 2012. Conservation agriculture for
enhanced resource management. Lecture
deliveredfor traineesof Modd Training Course
on“Natura Resource Management”, PDFSR,
Modipuram, March 12-19, 2012.

Singh, K. K. 2012. Improved land configuration and
planting techniques. Lecture delivered for
traineesof Model Training Courseon® Natura
ResourceManagement” , PDFSR, Modipuram,
March 12-19, 2012.

H. Books/Chapters

Gangwar, B. 2012. Assessment of Efficienciesin
Cropsand Cropping Systems. In: Advances
in Farming Systems (Edits: U.K. Behera).
Agro-tech Publishing Academy, 11-A, Vinayak
Complex B, Udaipur, pp. 421-430.

Gangwar, B. 2012. Cropping System Management
(Edits) Agro-tech Publishing Academy, 11-A,
Vinayak Complex B, Udaipur, pp 1-352.

Gangwar, B. and Singh A.K. 2011. Efficient
alternative cropping systems. PDFSR,
Modipuram, pp 1-339.

Gangwar, B. and Singh, V.K. 2012. System based
integrated nutrient management. In: System
based integrated nutrient management (B.
Gangwar and V.K. Singh Eds). pp. 1-29. New
IndiaPublishingAgency, New Delhi.
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Gangwar, B. and Singh, V.K. 2012. System Based
Integrated Nutrient Management. New India
Publishing Agency, Pitam Pura, New Dl hi, pp
1-372.

GuptaS. K., SaharanN., Manda S. C., Akhtar M.
S., Kumar Kundan and Prusty A. K. “Ultra-
microscopical changes of gill of Cyprinus
carpio (Linnaeus, 1758) fry exposed to sub
lethal concentration of fipronil”. In: Aquatic
Environment and Toxicology. MSNo. EB/
2011/076/AET. (In Press)

Jat, N.K. and Singh, V.K. 2011. L egume: A panacea
for sustained productivity and soil health. In:
System based integrated nutrient
management. (Gangwar, B. and Singh, V. K.
Eds.) (Inpress)

Meena D.K., Meena K., Prusty A. K., Das P,
Behera B. K. and Akhtar M.S.
“Bioremediation: Its strategies, scope and
perspectivein relation to contaminated soil,
water and associated environments’. In:
Aquatic Biodiversity and Pollution and
Toxicology. MSNo. EB/2011/075/EPB. (In
Press)

Panikkar P, Khan M. F,, SharmaA. P, JhaB. C.
and Prusty AshisaK.. Assessment of ecosystemn
propertiesfor management of reservoir fishery
resources. In: Aquatic Environment and
Toxicology. MSNo. EB/2011/073/AET. (In
Press)

Patel, B.S., Mehta, R.S., Tikka, S.B.S., Gangwar,
B., Patel, B.T. and Patel, SM. (2011). Gujarat
Pansand Hill Region. In: Efficient Alterndtive
Cropping Systems, PDFSR, M odipuram, pp
273-283.
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Ravisankar, N., Gangwar, B., Singh, D.R.,
Damodaran, V.,Ambast, SK. and Srivastava,
R.C. (2011). Island Region. In: Efficient
Alternative Cropping Systems, PDFSR,
M odipuram, pp 309-324

Shamim, M. 2012. Crop Simulation Modeling and
its Application for Integrated Nutrient
Management. In: System Based Integrated
Nutrient Management. Edited by: B. Gangwar
andV.K. Singh, Project Directoratefor Farming
System Research, Modipuram: New India
Publishing Agency, New Delhi, India. pp.343-
356.

Singh S. P. 2012. System based estimation of cost
of production and profit maximization with
specid referenceto nutrientsIn System based
integrated nutrient management 2012 by B.
Gangwar & V. K. Singh ( eds), New India
Publishing Agency, New Delhi (India) PP138-
148

Singh S. S. and Subash, N. 2012. ICTsand Climate
changewith referenceto crop production. In:
ICT for Agricultura Development in changing
climate (Eds. K.M. Singhand M.S. Meena),
Narendra Publishing House, New Delhi
pp:115-122.

Singh, A.K. and Gangwar, B. 2012. Solving pulse
crisis(Edits). New IndiaPublishing Agency,
Pitam Pura, New Delhi, pp 1-320. (In press)

Singh, K. K. 2012. Resource Conservation
Technologies for Improving Nutrient Use
Efficiency. In: “System Based Integrated
Nutrient Management for Sustainable Crop
Production and Soil Hedlth”, B. Gangwar &
V. K. Singh (eds.), pp. 261-276. (in press).
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Singh, K. K. 2012. Tillage Management and Crop
Establishment Strategiesfor Improving Yield
of PulseCrops. In: “ Solvingthe Crigsin Pulses
through Crop Diversification”, B. Gangwar &
A. K. Singh (eds.), pp. 93-103, (in press).

Singh, K. K. and B. Gangwar. 2012. Laser Land
Levelerfor Improving Resource UseEfficiency
in Agriculture. In: Cropping Systems
Management”, B. Gangwar (ed.), Mrs. Geeta
Somani Agrotech Publishing Academy,
Udaipur. pp 85-100.

Singh, K. K. and B. Gangwar. 2012. System based
Tillageand Crop Establishment for Improving
Land, Water and Energy Productivity. In:
Cropping SysemsManagement”, B. Gangwar
(ed.), Mrs. GeetaSomani Agrotech Publishing
Academy, Udaipur. pp 65-84.

Singh, K.K. and Gangwar, B. 2012. Laser Land
Leveler for Improving Resource UseEfficiency
in Agriculture. In: Cropping Systems
Management, B. Gangwar (ed.), Mrs. Geeta
Somani Agrotech Publishing Academy, Udaipur
pp 85-100.

Singh, K.K. and Gangwar, B. 2012. System based
Tillageand Crop Establishment for Improving
Land, Water and Energy Productivity. In:
Cropping SysemsManagement”, B. Gangwar
(ed.), Mrs. GeetaSomani Agrotech Publishing
Academy, Udaipur. pp 65-84.

Singh V. K. 2011. Strategies and Approaches for
Inclusion of Legumein Cropping Systemsfor
Sustainable Productivity and Crop Health.
[ PNI-1SSScollaborative publication on nutrient
efficient technologies.

Singh, V.K. 2012. Inclusion of legume under rice-
whest cropping systemsfor improving nutriebnt

use efficiency. In: Cropping system mana
gement (B. Gangwar Eds). pp. 101-110. Agro-
tech Publishing Academy, Udaipur, Rg.

Singh, VK. 2012. Ste- specific nutrient management
for sustained productivity and soil health. In:
System based i ntegrated nutrient management
(B. Gangwar and V.K. Singh Eds). pp. 193-
207.New IndiaPublishing Agency, New Delhi.
(InPress)

Singh, V.K. and B. Gangwar. 2011. Crop
Diversification through Pulses: Issues and
Strategies In: Mitigating pulse crisisthrough
crop diversification (A.K. Singh, and B.
Gangwar, Eds).

Singh, VK. 2011. Legumeindusonincroppingsysem
as strategies for nutrient managem,ent. In:
Mitigating pulsecrissthroughcropdiversification
(A K.Singh,andB. Gangwar, Eds).

Subash, N. 2012. ICT for weather forecasting in
changing agro-climatic condition. In: ICT for
Agricultura Developmentin changing climate
(Eds. K.M. Singhand M.S. Meena), Narendra
Publishing House, New Delhi pp:191-197.

|. Television/ Radio talk

Gangwar, B. 2011. “ Krishipranali kyun aur
kaise”, Krishi Darshan Programme,
Doordarshan, Kendra L ucknow. Telecast on
27 June, 2011 at 1800-1830 hrs.

Gangwar, B. 2011. ICAR Sponsored Group
DiscussiononAgriculture. Direct Telecast on
Doordarshan Kendra, New Delhi on 16 July,
2011.

Gangwar, B. 2011. “ Krishi saganta aur fasal
pranali ka laabh” , Gramin Jagat Program,
All IndiaRadio, New Delhi. Broadcast on 29
June, 2011.
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122 MEETINGSOF RAC/IRC/IMC

Twenty fifth meeting of Institute Research
Committee of PDFSR, Modipuram was held on
October 03-04 and 11-12, 2011. The meeting was
chaired by Dr. B. Gangwar, Project Director,
PDFSR, Modipuram. The meeting started with the
expression of heartfelt condolencesby thehouseto
one of its prominent members, Dr. A. Sarkar,
Principd Scientist (Agronomy) and P. F. (TTR) who
left us for heavenly abode on 07-01-2011. The
house congratul ated and gave awarm welcometo
six new members (Dr. Harbir Singh, Dr. N. Ravi
Shankar, Dr. Poonam Kashyap, Dr. A. K. Prusty,
Dr.R. S. Yadav and Dr. Sudhir Kumar) whojoined
after thelast meeting. The Project Director informed
thehousethat we haveto work hard for better output
of researchinfarming system mode. Heurged the
scientigtsto fully dedicateand improvethe qudity of
research. Theout put should bevisibleintermsof
good publications.

Planning M eeting of QRT held on 9" February
2012

Quingquennial Review Team of PDFSR
(Including AICRP-1FS and NPOF) had been

constituted under the chairmanship of learned
agriculturist Dr Panjab Singh ji, former Secretary
DARE & DG ICAR andformer Vice Chancellor of
BHU Varanasi. Theother learned membersof the
committeeare; Dr K. Pradhan, Ex-Vice Chancellor
OUAT Bhuvaneshwar; Dr Gyanendra Singh, Ex-
Vice Chancellor MGGU Chitrakoot; Dr C.L.
Acharya, Ex-Director (Extn.) HPKVV Palampur;
Dr D.M. Hegde, Ex-Project Director DOR; Dr
W.S. Dhillon, Director, Punjab Horticulture Post-
Harvest Technology Centre, PAU Campus,
Ludhiana (Punjab); and Dr Anjani Kumar, Pr
Scientist (Agri. Economics), NCAPNew Delhi.

The planning meeting of thereview panel was
held on 9" Feb 2012 at Modipuram. During
planning meeting the panel was apprised with the
infrastructure, research programs, and achievements
mededuringlagt fiveyears. Duringmeeting, following
scheduleof region-wisemestings vistswasfindized
by thehon’' ble QRT to review progressof individua
centres of AICRP-IFS and NPOF.

Centerstobecovered in the State(s) of

SN. Date(s) Placeof M eeting
1 22-23 March, 2012 SKUAST, Jammu
2 28-29 March, 2012 BHU, Varanas

14-15April, 2012 KAU-CSRC, Karamana

(Thiruvananthapuram)
4  25-26April, 2012
Umiam
5 12-13May, 2012
6  26-27May,2012

7 09-10 June, 2012

OUAT, Bhubaneshwar

(Old Goa)

ICAR Res. Complex for NEH Region,

SKRAU-ARS, Durgapura (Jaipur)

ICAR Res. Complex for Goa, Ela

Haryana, Punjab, H.P, J. & K., & New Delhi
(IASRI)

U.P, Uttarakhand, Bihar & Jharkhand
A.P,Keraa& T.N.

Assam, Meghalaya, & W.B.

Gujarat & Rajasthan
QOdisha, Chhattisgarh & M.P.
Goa, Karnataka & Maharashtra
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Dr. Panjab Singh ji, former Secretary DARE & DG ICAR
and former Vice Chancellor of BHU Varanasi chairing
the QRT meeting held at Directorate

Dr. Punjab Singh ji, Chairman QRT & QRT members
are visiting research fields

12.3PARTICIPATION OF PDFSR SCIENTISTSIN CONFERENCESY WORK SHOPY
SEMINAR/ SYMPOSIA etc.

Dr. B. Gangwar atended “National Symposium
on Noni Sciences’ held during 1-2 October,
2011 at Chennai (T.N.).

Dr. Mohammad Shamim attended Agricultural
Model Intercomparison and |mprovement
Project (AgMIP) South Asia Regional
workshop organized by AGMIPduring 20-24"
February, 2012 at ICRISAT, Patancheru,
Hyderabad.

Dr. R. S. Yadav attended the National
symposiumon‘ Agroforestry for Environmental
Services, Livelihood Security and Climate
Resilient Agriculture: Challenges and

Opportunities Organized at NRCAF, Jhans
during Dec. 03-05, 201

Dr. Subash N. attended Agricultural Model
Intercomparison and Improvement Project
(AgMIP) South Asia Regional workshop
organized by AGMIP during 20-24" Fand
ebruary 2012 at ICRISAT, Patancheru,
Hyderabad.

Dr. Subash N. attended Internationa conference
on* Climate Change, SugtainableAgricultureand
Public Leadership”(Eds: Dagar and
Arunachaam) organized by NCCSD and ICAR
during 7-9 February, 2012 at NASC Complex,
New Ddhi.

124HUMAN RESOURCE DEVELOPMENT

Dr. A. K. Prusty attended training on
“Bioinformaticsapplicationinagriculture’ at US,
IARI, New Delhi (DBT sponsored training)
during 14- 16 December, 2011.

Dr. A. K. Prusty attended winter school on
“ Diseasediagnogticsinfish health management”
at CIFE, Mumbai during 10- 30 January, 2012.
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Dr. Mohammad Shamim attended short course
on Cropping SystemsModels: Applicationsin
Land Resources Management during 5-9"
December, 2011 organised by the ICRISAT,
Hyderabad and University of Florida, U.S.A.

Dr. Mohammad Shamim attended an exposure
trainingworkshop of SAARC-AustraliaProject
sponsored by CSIRO- Australia, IRRI-
Philippines and Australian Centre for
International Agricultural Research-Australian
Government on “Developing capacity in
cropping systems modelling to promote food
security and the sustainable use of water
resourcesin SouthAsia’ during 7-11 August,
2012 organised by SAARCAgriculture Centre
(SAC), Dhaka, Bangladesh.

Dr. Mohammad Shamim attended first training
workshop of SAARC-Australia Project
sponsored by CSIRO- Australia, IRRI-
Philippines and Australian Centre for
International Agricultural Research-Australian
Government on “Developing capacity in
cropping systems modelling to promote food
security and the sustainable use of water
resources in South Asia” 19-25 November,
2012, organised by SAARCAgricultureCentre
(SAC), Dhaka, Bangladesh.

Dr. Mohammad Shamim attended Model
Training Course sponsored by Deptt. Of
Agriculture and Cooperation, Ministry of
Agriculture, Govt. of Indiaon “Conservation
Agriculture’ organized by PDFSR, Modipuram
during 12-19" December, 2011.

Dr. N. K. Jat attended Winter School on* Recent
Advances in Designing and Analysis of
Agriculturd Experiments’ during 29" November
to 19" December, 2011 organized at IASRI,
New Delhi.
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Dr. N. K. Jat attended the M odd training course
on“Natura Resource Management” from 12"
— 19" March, 2012 organized at PDFSR,
Modipurum, Meerut.

Dr. Poonam K ashyap attended Model Training
Course sponsored by Deptt. Of Agricultureand
Cooperation, Ministry of Agriculture, Govt. of
Indiaon*“ Conservation Agriculture” organized
by PDFSR, Modipuram during 12-19"
December, 2011.

Dr. Subash N. attended an exposure training
workshop of SAARC-Australia Project
sponsored by CSIRO- Australia, IRRI-
Philippines and Australian Centre for
International Agricultural Research-Australian
Government on “Developing capacity in
cropping systems modelling to promote food
security and the sustainable use of water
resourcesin SouthAsia’ during 7-11 August,
2012 organised by SAARCAgriculture Centre
(SAC), Dhaka, Bangladesh.

Dr. Subash N. attended first training workshop
of SAARC-Australia Project sponsored by
CSIRO- Australia, IRRI-Philippines and
Audtrdian Centrefor Internationa Agricultural
Research-Australian Government on
“Developing capacity in cropping systems
modelling to promote food security and the
sugtainableuseof water resourcesin SouthAsd’
19-25 November, 2012, organised by SAARC
Agriculture Centre (SAC), Dhaka, Bangladesh.

Dr. Subash N. attended training program on
Decision Support System for Agrotechnol ogy
Transfer (DSSAT) organized by AICRP on
Agrometeorology under NICARA at CRIDA
during 13-17" February 2012.
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125 SCIENTIFIC MEETINGS, WORK SHOPS, CONFERENCES, WINTER/SUMMER
SCHOOL ORGANIZED

Sirimg 1.+ i Rl O Fypoae Eaoyog. Dr. Lo Babackar Vodier. 55, Vrar Mo Mgk, 54

Er Byt h‘-.l“nk}\:—-.l Sk 50 Sharma Br Kol Dhger
Saadiag (L8 i Mighti £ Ares Eomer Sharsa Oe BF IIP b i

£ Seyh (Ceors Cosrdimaine]
Sh R bhred, 550 & Tomor, 5% Brijesh Shoren B Ve Kursar Er Scursth Arpa

Warma Or B Gargear | Courna Dorector] Sh WP Sagh

§h DK Pardity, Dr, Bahamrnd Shss

Mode Training Coursesponsored by
Deptt. Of Agriculture and
Cooperation, Ministry of Agriculture,
Govt. of Indiaon “Natura Resource
Management” wasorganised during
12-19 March, 2012. Dr. B.
Gangwar and Dr. K. K. Singhwere
the course director and course
coordinator repectively of theabove
training. Officers from state line

department of Uttar Pradesh, Bihar §

and Andhra Pradesh, M.P and
Chattisgarhaongwith scientist of the
Directorate and 11SS, Bhopal
participated astraineesintheabove
training programme.

Modd Training Course sponsored by
Deptt. Of Agriculture and

+| Cooperation, Ministry of Agriculture,

Govt. of India on “Conservation
Agriculture’ wasorganized during 12-
19 December, 2011. Dr. B. Gangwar
andDr. K. K. Singhwerethe course
director and course coordinator
respectively of the above training.
Officersfrom gateline department of
Uttar Pradesh, Punjab and

| Chattisgarh dongwith scientist of the

Directorate were participated as
trainees in the above training
programme.

Simnng (Lot to Righty: Sk M, R, On, AL P. Mishe s, Dr. K. 1 Siegh (Couse Coordinaton ), Dr. B Gangwar (Course Deector),
Sh. B Singh, Sh. Rajeev Seth, Sh Ramadhar Verma, S Devendr a Singh, Sh. V. K. Chatureedi

Emsating [La 2 Righj: Sh Shalendra P, Do, MFL Lt Sh Vot Dey Meens, Dr.0 K Tomae, 58 M Tulasieam, Sk fathed Oanesh,
Sh

Dierp Humar, 5h. Abinash Chandra, Sh. Ashok Homar, Sh DK Sen, 58 M. A Hetom, Sh Brjesh Sharmas
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Trainingon* Re-Orientation of Technicd programnme
during 12" Five Year Plan and Execution of On-
Farm IFSR” wasorganised during 4-5May, 2011

Training sponsored by NABARD-Cal cutta-Farmers
clubson“Conceptsand methodol ogiesof Farming
System A pproach and Devel opment of Integrated
Farming SystemsModels’ was organised during 5-
10 September, 2011

Training sponsored by NABARD-Ca cutta-Farmers
clubson® Farming Sysem management for Livlihood
Improvement of Small land Holderswas orgainsed
during 6-10 February,2012.

PD7sZ Annual Report 2011-12
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Dr. Vasu Dev Meena joined the PDFSR,
Modipuram, on 25" Jan, 2012 for three months
professond inditute attachment training programme
under theguidanceof Dr. KamtaPrasad, Pr. Scientist
asmentor.

NICRA Annual Work Plan M eet

The NICRA annual work plan meet was held
on dated 21-22 Feb., 2012 under thetheme area of
climate adaptation and mitigation potentia through
farming systemsand conservation agriculture. The
twenty chief agronomistsfrom different AICRP-IFS
centreswere participated on carbon sequestration
inthreetechnica sessons. Thefirst technica sesson
wasstarted on 10.00 am at seminar hall of PDFSR,
M odipuram, Meerut. The annual meet programme
was started with welcomed by Dr B. Gangwar,
Project Director, PDFSR and introduced to all
agronomists. After inauguration of programme, Dr.
A.K.Singh, DDG (NRM) had given hisremarks,
words of expectation and guidance of the
programme. The overall programme was
coordinated by Dr V.P. Chaudhary. Thefirst sesson
was started with the presentation of Dr Ch.
Srinivasarao on “ Conservation agriculturefor soil
carbon sequestration and mitigation of GHGs
emission” under themeareaof carbon sequestration
potential in agricultural system and conservation
agriculture. Thesecond technicd sessonwasstarted
at 2.00 pm on theme area of “Long term crop-
weather relationship” and lecturewas presented by
Dr. B. Gangwar on “Adoption and mitigation
potentia through conservation agricultureand IFS
modules’. Third technical sessonwasgtarted onnext
day at 10.00 am on theme area of methodol ogies
for estimation of GHGSin cropping/farming systems.
DuringthissessonDr. S.S. Pal, Principa Scientist
had given his presentation on “Guide to field
measurement of carbon sequestration”. Lastly the
programme was closed with discussion among the
chief agronomistsand scientistsson therelated topics.
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12.6 AWARDSHONOURSRECOGNITIONS

Anexhibition stall was put up by the Directoratein
All IndiaFarmers Fair (North Zone) and Agro-
industrial Exhibition from November 23-25,
2011 organised by Sardar Vallabhai Patel
University of Agriculture & Technology,
Meerut. The Directorate' sstall was adjudged
asFirstinICAR category.

Dr. A K. Prusty awarded with first prizein Hindi
Debate competition organized during “ Hindi
Pakhwada’ at PDFSR, Modipuram on 26"
September, 2011.

Dr.A K.Prusty awarded with second prizeininter

Ingtitutional quiz competition held at PDFSR
on the eve of annual day celebration on 23
February, 2012.

Dr. Mohammad Shamim Scientist (Agricultural

Meteorology) hasbeen honored withthe Best
Paper Award” at the 5" National Seminar on
Agrometeorology, held at Bidhan Chander
Krishi Vishwavidyalya (BCKV), Kalyani
(Paschimbanga), Indiaduring 9-10 December,
2011. The best paper award conferred to him
by the Indian Association of
Agrometeorologigtsfor hisoutstanding research

paper.
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Dr.N. K. Jat Scientist (Agronomy) along with Dr.
B. Gangwar (Project Director) and Shri. Sunil
Kumar, Scientist (Statisticsand comp. App.)
awarded with “ Sriram Pruskar’ award for the
best article entitled “ Kharif Fason Méen
Akikrat Paushak Tatav Prbandhan”
publishedinHindi inJune, 2011 issueof ‘Khad
Patrika’. Theaward was conferred to them
intheAnnua Seminar of ‘ Fertiliser Associaion
of India held at Delhi on 7", December, 2011.
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Dr.N. K. Jat, receiving “ Sriram’ award from Hon. Minister
of Sate for Chemicals and Fertiliser, Sh. S. K. Jena

12.7 EVENT ORGANISED

PDFSR ANNUAL DAY CELEBRATION

TheDirectorate celebrated itsfirst Annual Day
on February 23, 2012 which comprised series of
eventslike Annual Day Lecture by DDG(NRM),
Friendly sports, Quiz competition, Feteand Cultural
Programme. At the outset, Dr. A.K. Singh, Deputy
Director General (Natural Resource Management),
Indian Council of Agriculturd Research, New Delhi
dedicated Pranali Dwar-1 (main gate) to PDFSR.
On this occasion he also delivered Annual Day
Lecture on thetopic “Building climateresilience
agriculturethroughintegrated farming systems’. In
hislecture he called upon the scientiststo develop
farming system models, which arefit for different
farm Stuationsamidst globa dimatechangescenario.
He further stressed the need to have alternative
remunerative cropping systems to unsustainable
cropping systemsespecidly inthenorth-western part
of thecountry.

Earlier, Dr. B. Gangwar, Project Director,
PDFSR welcomed Dr. A K. Singh onthisoccasion.
On his address, Dr. B. Gangwar called upon the
scientiststo take the challenges of giving different

PD7sZ Annual Report 2011-12

modulesof farming systems, whichareremunerative,
climaereslient, socialy acceptableand environment
friendly for smal and margind farmers. To celebrate
the day, there were friendly sports and quiz
competitionswiththestaff of Project Directorateon
Cattle (PDC), Meerut. In sports, PDFSR teamwon
thevolleyball shooting match, whereasPDC team
won thetug of war game. In Quiz competition, the
PDC team led by Sh. NS Saini and Sh. Chaman
Singhwonthefirst prize.

Intheafternoon, fetefor PDFSR staff and their
family memberswere organized, which conssted of
competitionslikejaebi race, spoonand marblerace,
needle and thread race, rangoli, and musical chair
competition. In the evening, a thrilling cultural
programme was organized which included Ragini
performance by All India Radio, Delhi team and
variety dance performancesby the children of staff
members. All winnersof gamesand partici pants of
cultural programme were encouraged by giving
attractive prizes. The retired persons of the
Directoratewereadsofdicitated onthisoccason by
theProject Director. Thewholeday programmewas
enjoyed by al age group of people.
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Honourable DDG (NRM) inaugurating the Annual Day Cultural evening on the eve of Annual Day of PDFSR
of PDFSR
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Dr. N.D. Shukla was honoured with " Ramcharitramanas’ Children are participating in the jalebi race on the eve
by the Honourable Project Director of Annual Day of PDFSR

12.8 DISTINGUISHED VISITORS

Honorable Deputy Director Generd (NRM), ICAR, SAUSY Rubber board, State department of
Dr.A.K. Singh, hasvisited on 23 February Agricultureandfertilizer industrieshavevisted
2011 and inaugurated the main gate of the the Directorate on 16" September 2011.
Directorate.

Dr (Mrs.) Vandana Diwedi, Joint Advisor

A team of nineteen scientists/ officersassociated with (Agriculture), Manning Commissionhasvisted
soil testing laboratories of ICAR Institutes/ the Directorate on 24 — 26" December 2011.
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Honourable DDG (NRM) inaugurating the main gate of Directorate

129KI1SAN GOSTHISFARMER'STRAININGSFIELD VISITY EXIBITIONS
ORGANIZED

On 7™ September 2011 a kisan gosthi cum
L aucnhing workshop was organized at K andisaud
in which about 72 farmers from nearby villages
participated. Seedsof vegetables, mineral mixture,
deworming and heat inducers were distributed
among thefarmersduring Kishangogthi. Similarly at
Koteshwar on September 06, 2011, 52 farmers
were participated in the workshop cum training
programme. Facetofaceinteractionwiththefarmers
regarding crops, livestock, horticultural cropsand
goat farming etc. wascarried out during thekishan
gosthi. Thescientist of theteam expressed their views
about farming system improvement asper the need.
Theteam a so distributed vegetable seedsfor kitchen
gardening and medicines for livestock such as
deworming in calves, mineral mixturefor milking
anima sand heat inducersin anoestrusanimals. An
interaction mesting with Faculty, scientistssand subject

PD7s2 Annual Report 2011-12

matter specialists from G. B. Pant university,
Ranichauri campus for gaining information on
different varieties suitablefor the particular region
for kharif crops, rabi crops, fodder crops,
horticulture cropsetc.

Photo: 9.6.1. Krishak goshti cum launchiing workshop of
externally funded project on Ensuring livelihood security
through farming system approach in Tehri district of

Uttarakhand” at Kandisod (Tehri)
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Annexure - |

Nameof the Project P1/Co-Pl/Contributor (s)

A. Cropping Systemsand Resour ceM anagement (CSRM)

Evaluation of different cropping systems under limited water availability situation

Resource conservation and sustaining high productivity through cropping system
management and land configuration

Evaluation of Different resource conservation technologies for planting of rice

Puddling requirement and mat type nursery raising technique for mechanized
transplanting of rice

Reclamation of saline-sodic soils for crop production and soil health
Utilization of industrial effluents from spent wash for crop production and soil health

Study on water and nitrogen use efficiency of different varieties of rice under aerobic
condition

Climate change: Effects on productivity of Rice-Wheat cropping system in western
plain zone of Uttar Pradesh and its mitigation by using DSSAT model

Carbon Sequestration Potential of Rice-Wheat Cropping System under Different
Soil Management Options

Digitization of database of on-station and on-farm experiments of cropping systems
under AICRPon IFS

Effect of crop establishment technique and residue management option on response
to K application under Rice-Maize system

Precision nutrient management using GIS based spatial variability mapping under
Upper and Middle Gangetic Plain Zone of India

B. OrganicAgriculture Systems (OAYS)

Studies on improvement of soil organic carbon in rice-wheat system under resource
conservation technologies

Development of organic farming package for maize-potato-onion system

Studies on comparative efficiency of organic, inorganic and integrated nutrient
management practices on soil health and crop productivity under various cropping
systems

C.Integrated Farming Systems (IFS)

Development of Integrated Farming System Model for Small Farm Holders of Western
Plain Zone of Uttar Pradesh

Bio-intensive complementary cropping systems for high productivity and profitability B.Gangwar & K. K. Singh

Physiological evaluation of rice and wheat genotypes under changing climatic scenario M. Shamim

B. Gangwar & K. K. Singh
B. Gangwar & K. K. Singh

K.K. Singh & R. P. Mishra
K.K.Singh& R.P. Mishra

K. P. Tripathi
K. P. Tripathi
R. P. Mishra

M. Shamim &
S.P. Mazumdar
S. P. Mazumdar
GC. Shama&
Vipin Kumar

V.K. Singh

V.K. Singh

S.S.Pd

S.S. Pd
R.S. Yadav & N. K. Jat

J. P. Singh
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Nameof the Project P1/Co-PI/Contributor (s)

Effect of Farm holding size, cultural practices and fertilizer use on soil health status of
farmer’sfield-a case study

Development of an |FS model for western plain zone of Uttar Pradesh

D. Resour ce Char acterization and System Diagnosis (RCSD)
Characterization and evaluation of farming systemin India

E. Technology Transfer and Refinement (TTR)

Accelerating the proven technologies through Technology Park at PDFSR
Anusandhan Gaon ki Aur

Adoption behaviour of different farming system components by farmers of UGP &
TGP Zones

Capacity building of stakeholders in integrated farming systems through training.
F. Externally Funded Projects

Ensuring lively hood security through farming systems approach in Tehari District
Uttara Khand

Cropping System Analysis of India Using Remote Sensing, Geographical Information
System and Ground based data

Study of crop pattern and maximum agricultural produce due to release of water from
Tehri reservoir for irrigation purpose

M.P.Sharma

Sanjeev Kumar Kochewad

S. P. Singh

M. P. Singh
B.K. Sharma& Anil Kumar

Anil Kumar, B. K Sharma
& R. P. Mishra

B.K. Sharma& Anil Kumar

B. Gangwar &
M.P. Singh

N. Subash

V.K. Singh
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L1ST OF PERSONNEL

(Ason 31.03.2012)
Project Director: Dr. B. Gangwar

S.N. Name and Designation
A.SCIENTIFIC

1 Dr. K. Prasad, Principal Scientist

2. Dr. G C. Sharma, Principa Scientist
3. Dr. J. P. Singh, Principa Scientist

4, Dr.S. S. Pdl, Principal Scientist

5. Dr.K. K. Singh, Principa Scientist
6. Dr. M. P. Singh, Principa Scientist
7. Dr. Prem Singh, Principa Scientist
8. Dr.Anil Kumar, Principa Scientist
9. Dr. M. P. Sharma, Principal Scientist
10. Dr. V.K. Singh, Principal Scientist
11. Dr. N. Ravisankar, Principal Scientist
12. Dr. Harbir Singh, Principa Scientist
13. Dr.R. S.Yadav, Principal Scientist
14. Dr. S.P. Singh, Principa Scientist
15. Dr. B. K. Sharma, Senior Scientist
16. Dr. K. P. Tripathi, Senior Scientist
17. Dr. N. Subash, Senior Scientist

18. Sh. Vipin Kumar, Scientist (SS)

19. Dr.R. P.Mishra, Scientist (SS)

20. Dr. V. P. Chaudhary, Scientist (SS)
21. Dr. ChandraBhanu, Scientist (SS)
22. Dr. Poonam Kashyap, Scientist

23. Dr.A. K. Prusty

24. Dr. Sanjeev Kumar, Scientist
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Annexure- |1

Discipline

Agronomy

Agri. Statistics

Agronomy

Soil Science& Agri. Chem.
Farm Machinery & Power
Agri. Extenson
Agronomy

Agri. Extensgon

Soil Science

Agronomy

Agronomy

Agriculture Economics
Soil Science

Agri. Economics

Agri. Extenson

Soil Science& Agri. Chem.
Agro. Met.

Computer Application
Agronomy

Farm Machinery & Power
Pant Pethology
Horticulture

Aquaculture

LPM
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S.N. Name and Designation Discipline
25. Dr. Mohammad Shamim, Scientist Agricultura Meteorology
26. Mr. Sunil Kumar, Scientist Statistics'Computer Application
27. Dr. Sonali Paul Mazumdar, Scientist Soil Science& Agri. Chem.
28. Dr. Nand Kishore Jat, Scientist Agronomy
29. Dr. Sudhir Kumar Pant Physiology
30. Ms. MonalisaPramanik SWCENgineering
B. TECHNICAL
1. Sh.ChetRam (T-9)
2. Sh. Jagpd Singh (T-7/8)
3. Sh.KrishanPd (T-7/8)
4, Sh. YogendraSingh (T-7/8)
5. Sh.D. Tripathi (T-7/8)
6. Sh. SK. Duhoon (T-6)
7. Sh.R.B. Tewari (T-6)
8. Sh.K.V.Anand (T-6)
9. Sh.VipinKumar (T-6)
10. Sh.D.P.Singh (T-6)
1. Sh.Navd Singh (T-6)
12. Sh.OmKumar Tomar  (T-6)
13. Sh. Vinod Kumar (T-6)
14. Sh. Brij Mohan (T-6)
15. Sh.SP.Singh (T-6)
16. Sh. PP Mighra (T-6)
17. Sh.A P Dwivedi (T-5)
18. Sh. Brijesh Sharma (T-5)
19. Sh. D.K.Pandey (T-5)
20. Sh. Krishan Kumar (T-5)
21 Smt. AnjuVerma (T-2
22. Sh. Uma Shankar (T-2)
23. Sh. Ashok Kumar (T-2
24. Sh. MahendraPrasad = (T-1)
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Name and Designation

C. ADMINISTRATIVE
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Sh. H.S. Chauhan
Shri Anil Agarwal
Smt. AlkaJain

Sh. SK. Gupta
Smt. ShedlaDevi
Sh. JataKant

Sh. Ravi Kant Sharma
Sh. Attar Singh*

Sh. Rai Bahadur
Smt. JailataSharma
Sh. SK. Bansal

Sh. Brij beer Singh
Sh. Rgjesn Kumar
Sh. Prem Singh

Sh. RgendraKumar
Sh. Parmanand
Sh.D.C. Mishra

D. SUPPORTING STAFF
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Sh. Anand Singh

Sh. Prem kumar

Sh. Rakesh Kumar

Sh. RgendraSingh

Sh. KripaShankar Pandey
Sh. AyodhyaPrasad Dubey
Sh. Prem Shankar

Sh. Mahabir Singh

Sh. Siddh Kumar

Sh. Harshnath

Discipline

AAO
F.&AO
Assgant
Assgant
Assgant
Assgant
ubC
PS.

PA.

PA.

PA.

Jr. Steno
Jr. Steno
ubC
LDC
LDC
LDC

Skilled Supp. Staff
- do-
- do-
- do-
- do-
- do-
- do-
- do-
- do-
- do-
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PROJECT DIRECTORATE FOR FARMING SYSTEMS RESEARCH
(Indian Council of Agricultural Research)
Modipuram, Meerut-250 110, Uttar Pradesh, India
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