arftte gfadeq 2012-13

Annual Report

w7

K\ X i

W I
ICAHR

Network Project on Organic Farming

T JOTE SE[RIENE UG PrR2nae
FEGRA, ARS-250 110 (3.U.), FRA

Project Directorate for Farming Systems Research
Modipuram, Meerut - 250 110 (U.P.), India



.w.'t'a.r'. / T

YH. i )

TH leatones

1952-53 Stewart Scheme of Simple Fertilizer Trials on Cultivators’ Fields

1955-56 Model Agronomic Experiment Scheme

1968 All India Coordinated Agronomic Research Project (AICARP)
1989 PDCSR with AICRP on CS and its HQs at Modipuram

2004 Addition of Network Project on Organic Farming (NPOF)
2010 PDFSR with AICRP on IFS and NPOF

THandate

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

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

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

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

To act as a repository of information on all aspects of farming systems research
and development.

To coordinate and monitor integrated farming systems research in the country.
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Ik k

B YoTell Y URASTHT ey # Sifde Well H e g cdd Ulolae &I YA 2004—05
H o T oft | 59 B W < H 12 Uawi H Reyd 13 Sai W SIHY AT S @ 2, 9T FHov0rgouRo
FReeed T & &1 ST IR @ 7 | T e aut # Sifdes Wl uRASTHT § &8 Aedqul W B
gU © | 9 2012—13 @ WE ¥ SUARET BT AR f1=1ad 7 |

tfod] jklk;fud vkj ,dh—r tc/ku mRiknu 1Lkfy;k dk Bkidk eY;kdu

Ctkjk # vbIpa udaT gRT THICR Bl Ieci@ g USMR 4120 fhUT/Bo TG & g | $8d TR H
PP UG & T&d IUST 3700 fHUT /o UTE T8 | el M T SUS V41 3 Udbidd Yae & dad
31feIE TSt @Y TS | AFBI—ABIT YUl B FAJed SUS 37701 fHiT/Bo e 31fdyds ot @ g |

BIEMD UdbaT BT el # Sifdes ugla @ 31l Hkiky # 31fed Iust &1 &1 718 I 21.1, 10, 21.
4, 60 31X 26.6% Jfg HA: AR, T, TN, T 3R RN H S AT 17 | AIATGH—aT 3R
AR, UoTTell 3= YOSl &1 goi-l § d8dx 81 griy 17 |

dkyhdV # srarefe ugfd & T8d 31ekd & Udhs dl AfdH IS qof DI T8 9Iafh geal 3R Bel]
A =1 TaIpd veud Ugid & SR d8dk U4 BT | ek Bl IS H HHEI: IFBE D DI gl
H Sifde 3R Tdblgd Uasl & d8d 39.3 3R 21.8% HHI UTS g |

dk;EcV] ¥ i &1 TS T BHAT 7 Tl UdeT & e 3reaT UaeH fdhar, e iR o9 &l
BISIR T8I APBEdH UGT & Tad B! IS Tul Bl | THIpd Bl el 7 Slfdd el & 3fef
ISl # RRTET HHer: YRG!, Fah], S, 3R HUT & fordl 17.2, 181, 16.8 3R 12.7% BT GAT 137 |
AT JoTelial § U —HaBI—HIT (19260 [T/ To) HURY aRTER IUST d8dR UTg TS |

BT BT T 3 Sifde Yol & AT IUST H gl 36.9, 42.8, 46.5, 42, 27.2, 217, 519, IR 24.7: THH:
ApT I, HCR, Hhell, SAR, 3] ARG 3R 1% & fory &1 gFr urar ar or| /kjokM
HTHE—ATATE 1R HUNE-+HACR TUTTell H Ha™ 31eId FHDbeT IUST HHT: 2896 3R 2430 3T/ Bo o
P TE |

teyi)j # 9@ iR gaigd Ut & A1 IaAd] ardael § SUST Bl BHI AT 105 1R 5.3% BIHT IRIT
T | STFAAT TTad FHed Ul HHeT ITAA] Adel—ddoll AeR—SaR 3R qRIAdT aTael— eI
JuTTell # 7074 AR 6656 [T/ Bo & AT 3T YUTARA Bl JoiT H 31fd <ot @l TE |

djtV % @¥% & AH H 919 D USIaR e 31 TdTd e Ugfd @ d'd gul @ T3 a9
Ui Udg_ & el USMR g | T8l W APBEDh Bl T H Wfdd AR Yablpd UGId B A=<
USTIR H P 25.3 IR 14.9% B FRMET IOl Bl TS | AdA—THell R Aae—SelidR (FH &hel)
YUl g U H §ERI 9§ J8aR 81 uTs T |

yi/k;kuk 5 ==, 1% iR ™ H1 @ U YDhipd Ugd & d8d f¥E IS qof DI | ABED DI
o1 # Sifdes & FF WRIB © SR HaDT AR Beal H 100 UG A 31¥d gl <=dl T | &1 H
AHA TG DI UG H DHael 3.3% DI i qol §g Gldih AIDBI H 46.7% DI Il Tol b T3 | Sifdd
UG & I ABIETD DI AT H 37Te] AR DTS BT USTAR 3 HHLT: 28.9 3R 40% B! gl <@l TS |
g Fded SUS & AHGY H godl WISl (7781 fHUT/Bo) SR R aE—IE—3ATH {1 (5814
BT/ 5o) 3= yvnferal &1 o # J8gax uTs AT |

eknhijje # o= el & 1 H, IR o1 ¢ & fordl, 7aa!, 911 7 3ifdd Yot & dgd S1fdie Iudt

TSl Bl STdf &I & [ Hefeb, 3TTef, FwSl, S, Rl 3iR Hefl BT Sfverepe Afed SUS Uebidpd Uebol
@ T8d GOl DI g | U5, B IUST H 15% P B! gl Olfdd @ T UIg T$ SIdic 21% b DI ghg
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ThIdrd Ughd @ FET B UTIT AT AT | JABTa D bl oIl H Wfdes & el A A1t Bl Ul
H 20.3% @I gfg Tol B AT | AFBT—T—MUS] YUTTell = &9 FHG SUST 29037 T /o 3T
Aferd Iust qol DI ol |

Iruxj ¥ &% & SRM Sfde Uasl & ded drFal darad o Ul | 18.3% @ Jig gs ol | |l
P IUST Ybidhd Yghd & dga 1992 BT /Bo TSl Bl g of | Heoll Hc<3ﬁ'\fﬂq\<ﬁw|qm Jabol &
3T LT 6272 AR 1702 fHIT /o & 1T JEAR YSIA o, SHa 918 Udbldpd UG & dad H:

5860@?1697%/%oa%maﬁa%%ﬁ|amﬂ?ﬁw—ﬂﬁﬁﬂa émﬁ@wmwﬁw%ﬁ
# St ugfd & ST fdd qrawel I FAged SUS uTe 1 ot |

Jk; 1J 5 TRI% | GREEN o AT ISR UdhIdhd Ugid & 31 1223 T /2o 3UelThd 31 uTs
TS 3AD 91G Sifdd Tgfa (1081 fHIT /Bo) ToIT 3rdTdf~d U Uga (1064 fhuT /Ro) BT %I o |
RRIYR ¥ 5 31 Bl BT gl (AT T, I Sifdd Jaed @& e aRAM DI 31eid USTdR &ol
DI g STl SIS IR TS Bl USTAR ABTETD TG B Ml TUeTdhd e U< ol s | HGA
DI USTAR Udidd Yol & J d8cR UTg T3 | ARIEH T ST & T AR —aRiH YorTed!
q THIPhd Ul & T8 AeeT YaeH [Har Safd ARTd-—=Ts o AHEd UG @ e Ioa FHged
JUS &S Bl oY |

Jkph & @® g9 @1 Sifdd UGfa & Sl iFaT Ut 4028 fHUT/To UM &1 T8 Sl b wanlara
Uded & d8d g3 URTdR &I goil H 6.7% JAd T IHEd el & dgd Ual @l T8 Ul |
15.8% 31eIdh il | BT DI o1 H Sifddh & FeI 27.8 AR 6% MUl D gl HA: AT 3R
ST 7 ol Bl o | gF—3ATe], ToTell §1RT 12707 {10 /8o €M HHGed USTAR &R d8ck &g Bl
T AT o |

mfe; e # & & SR Udldd Yaed g & e dls T TToR, 3], Hhadld AR SR Sidl afesrdl
DI JBR UGTaR ol Bl TS Sl ABIE D DI I H HAI: 69.9, 19.4, 28.4 31X 15.4% (D off | 31
B AT H G- YOSl 7 19092 fHUT/To @1 R A I=d I RIER IUST Gol DI Sidih

TR 9 Sifdd Ugfd & ded Sod FHged Ul UTd i |
1k'kd rRok gn foftlu tfod Bkrk dk eY;kdu

CEKJk # TTeR 1 Wie+HIRITSRIFHAG+IET & TINT A IFT R Bl B IuST HHTT: 5643 3R
11150 BT /Bo AHIH SIS ol @I | HeX &I Sod U TR Bl WE+IRITSTIH G+ dbal
& 1T UTg TTg Sl AR Bl WIE+IRISRIHEG+TE T &I T H 96% M ff | THICY §RT 3T
IUS ABHRBE FFg MR B WG+ HHRS (1:1) & YANT §RT Tol &I T3 A ST MR Bl
GIE+IRISRIAHG el &I Jorl § 250% 3f&d BT Tr T o |

QRIS 3R HFB—a=T YUlell & SUSl H Ieol@-d gig Sifdd @e el &I Joqr 4
IRITSRIFAS 3R U & YRR & BRI Us T8 oY | Bicdife Sifdd Wi +IeiTa+-dRISI-Hd &
HYFT TN I T Bl H Afeh IUST G0l DI 75 AAT Afdeb WG el DI gl H 17, 411, 393 3R
273 U7/ Bo 31w Sust Hkiky # wwer |Arard, 8, 7a@T iR o= # aof &) T3 |

dkyhdV # 3rev@ & Uds @1 Seeiaid AfABTH SUST 7100 fHUT / Bo AR & WIe-+HIETTHIIBHRBE
& A1 YT &1 T8 I s gof =01 g 9 69.1% 31 2 | Tl & Idh< &l Sceld+d SUSl MeR
P GIEHTHENH+2 T4 HHURSHIGTIH IRITSHAGARIGHERBE & A1 12150 {HUT/Bo UTC &I
D 918 IUST MR &I WG + ARSI G+ I TR BHRBE & A1 11800 fHUT /Bo TN T3 |

dk;EcVj # MR & WIE+IETE Well+Tdd AT T30 &1 &% AT & JregH | Uiy dadl
BT TANT PR R HUE (1501) AahT (3569 T/ o), o (4841 T /o) 3R FIoTEl (1369
fBUT / Bo) MUt T 2SS USTAR < aTelT Ul 7T | TgT IR FH Boell @ fordl ek &I WG+l
el TP A6 @ ford Ml SR R 3fdhel § aRIaR WR oY |
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MjokM # Iust H THg PR T FHRSHE] IRl B WE+HIRISRIMMAEG+HIT | &R W)
IRV & qpbTeel Fwell, TR, AIDBI 3R =T H 50.7, 38.5, 69.3 AR 429% HHI: IUST H gleg B
I AT o7 | O @ HEY W G HHRE (3 W)+ SHRSHE Uil @ WIeHIRISI S B
12 9 Ui 8FCAR BT &R 741 fHUT VTR A& IuST BIFT URIT AT SIdfds TS & ba DI US|
AT R+ B Ul & WIe+HaRISIHAE® & d8d Jifee o |

teylj # T HRRSHIER @ WIE+HIETR] Well Uid U (el Taei+uaia & SRINT | 3N & 31fe
THaH USTaR (Gl a1, g iR I €IST Wt 3743, 3700 3IR 232 3T, /o) B8 | fav=1 vonforat &
HE IR ATae Dl U, IR IR & AT (3325 30T/ Bo) ifdies BT URI 147 AT e
H IR ISR TE—8 WS & WISl BT SUST 3280 fhalT /o B IR 10T |

djtV ¥ gF—aTd Hgg, 3R gF—dhdbs! YUTTell -1 TER Bl GG+ BT JAHATSRATSAT G
UAdh Th fAgls oo I a8 T SUIANT HRd TR W% H Ifdh IUST gof Pl g 3R Y& | Meax &I
QGIE+H1H WeAl+aH! HHRE JJP Udh 8T8 &I a% I & A1—1 T fShid BT TANT HRH W)
g 3R AT PHag AUl &9 3R Hdhel DI IUS HHLT: 3565, 13094 [HUT/To 3R 3735 T 11649

T /o TSl BT T oY |

yi/k;kuk 5 TTeR @1 @e+IERTRH+H RIS RIS UGiT &1 YR R UR BT & G Dl STUeTad
STfereHT ISt 5877 3T / Bo Tol &l T3 STdfch g H Sed SUST 3300 fHAT /2o MR Bl We+TRISRIAHS
@ WART BT WR UK 8% | Yo & Wi MER dl Wle AT ferar aRis-ie ggiadl bl gell
H THR H T @ @1 TSR AR & forl dadt MER B @Ie A off |

Iruxj o MeR @1 We+aHl HHFCAHTTIHEE & ST B ol ¥ TR DI WE +JHi
PRSI+ TP U IS P ¥ I +aRISHIANG+I T & SUANT A 9] 91 P
UaraR H 180 fHUT /o Uendrd i UTS TS | Heoll #eX H 8955 THUT. /o I Icel@-1d IUST e
P WIEHTHT HHARS +T9 A 43 A TS B &R AHIRISRIFHAGHIET & 1T gof d T o |

Jk; 1) 5 T=ift g &1 B THTH U (4256 BT,/ 2o) 3R FAT (1375 BT / Bo) ARSI HB+ITG
PRSI DI MR DI T (ASTTH)HITETET Well TS Uh fI88 & 26 &I &% J+HT9Ta ©
RINT )1 OR Gof @ T8 o At SH+301S] TH+HUAERIRIT U & Udh fagTs 3o dl &% F+TaTe
3R FH+ ARITAHUALRIR IS & U fU8Ts 3ol @l &R ¥ 3fdel g—a YoTlell # GFT Bl
% for) USTR SR WR &5l g% o |

JKph # e a1e @R faRs Well+arrerHAe AT gari+uiter & e I wadl & 31®
YR ST g, TE 3R ITel THHL: 4270, 2332 AR 6967 fHUT/Bo Tof @ E |

MR B WTE+DHGIN WE+TATT & ITANT H AT 3R B9 [ooll & o) AT (HHL: 3677 AR 713
T,/ 2o) 3R HeEdIF (1240 BT/ Bo) BT 3Mfdd USTaR &1 Bl 773 | fobegg MR BT WTG+TH HHIRT
3ol TART HR R U] SRIERT TR o |

tfod [krh e dhV vkj jkx 1c/ku

Cctkjki cHreR # wel BeH AR Bl AST BT UDIY foriel (ST AR 1.0 fhalmm ufd gacaR
B R YN B R R0 B T H HH AT W% F THCY Bl e IuST (10597 {311 / Bo)
foTIe (Yo SUSTIRT GRAdNd, 1.0 63T/ 2o & YN 4 4G g8 ol T X (T, TolsT s
2.50% UdaId ot adgde (TUaTs HadRdl (IR 2.5% @1 &% W U Ul S+HMF (3%) & ey
ATl & ®U H HADED 1.65% d T HRE 1820 HH TSAT BIFT UIIT AT T | Y SR HAWEH,
Boldsd d 3 HRb b A1 9 U § HHl A8) <of & urs o |

dkyhdV % arexep a7 Urey Sifary] (Sl o1 18 AR IATSIMSTHAR 6, 8, 13, 51, 151 AR Y&l 21 AR
UM QIR 6 HodR) R 37aReDh IgOIaeIRAT & el Gul FI=A0T Bl AT H 91 B&D Pl YDIT HH
T SO Pleilhe ¥ 682, 64.6 3R 59.20 B HHI: YHIT H HHI <@ T3 |
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eknhilje ¥ s GaTE &R &8 w@re SruaTRd yEvel & goeT # 9 y@vel # = st Jars ok
B @TE oA & T o F IrRIFcH € BHT: 3450 3R 3860 fHUT /Bo, TN 963 3R 1297 fHUT/Bo
TJoIT Wl 712 3R 977 U1/ Bo 1 MeNpd Afd® VSmaR gl & E |

mfe ;e I HamT BT IRMBIPH raRgT H S 3 Aell, /Te+-10% & a% F T MR 3% P a8 A
A & SYANT A AMIeleT (0.47%) AGEl IR (0.93%) 3R ih Hleex (0.40%) & HH Al IR T
STafd U@ T (0.20%) @1 AN U 3% &I &% I +AFSHT 10%-+dH! aTeT 10% & SUAT A HH
BHI U8 TS | A R W UET 3% DI G AHATSHT 10% DT &% | +IH a1 10% B R B
SYANT BT TR 29.7% & WX db (NI BT qram 737 o7 |

tfod [krh d vibu [Kjirokj fusl=.k

I

dk;EcV] # Frae iR I8 IMI H WRUTAR qaa Reafcr H arderrapd affees USTaR (SHHr: 4213 iR 863
fHUT / Bo) &Sl BT T8 §9® dT8 &I 81T FRIEHERITIR &F 3—4 TN DI TR TR Ufdad<y =i A
& | b FASH gRT IH WGUS H ol H, STal WRUdaR A3 781 &1 78 off H =rad iR I8 3
YaTar # 88 3R 163% @1 gfg It & T

/kjokM ¥ SR 3R URATI SefiTelRT & Ufdaas fsedia @WRUaaR S @ 915 (AR SHRoi) 31R
gd I (U1 $HROI) URAH SIUANT & AR UR AfSeh YHTEl UTaIT 17 o | Qfdads U<l & Al bl
STelig frgdra qd S (1 $ARGI) &1 gorl H URE gARoIg WR A& J9rdl off |

teyi)j H Erudar qad Rfa H o (4584 fHUT /2o) 3R TF (4351 fHUT /To) B UelaRd TS
JelgR ol P TS | 39D dIe & (RIS 81 F WRUAAR BT + 3—4 GAT Pl 3T R oshid & FIor
A T 3IR IE @1 HAM: 108 AR 181% S TS DI IUS oTgl WRYAIR T 81 far 7 o
B JolT H qol BT ol |

yi/k;kuk # 3ifde gica aur+25—30 &7 90T IR 81T &1 FRIE § TRYTIR & Rl Pehaoi
(8.1 U™/t HieR) H SMAHTH HHI qol I T3 Sl 25—30 a7 T 40—45 QT FaMs ST TAT I
YIS & AT IRIENT TR o |

Lruxj o Al gomelidl 7 25—30 &1 9T 918 U RIRTE 817 §RT @¥I% | d7 &1 RTS8 2530 faA
3R 40—45 RYUT 41§ PR WR o719 3R Yl o1 Fedl H I & SR I HH1 gl T | B

JoNeRll & I UR, Hol &1 AR UGOT TAT DT WRIT dTel WAUdaR H 90.6 3iR 77.2% DI PHHI HA:
U RS B g7 W% H R <7 RIS 1 g7 Rl 7 bR oY OrEy T e |

Jk; 1) % Fot TRUTAR 7 Rl | 68 U &1 1 a3 UV g DA & TANT I <dI T5 T4
A4l A &I RIS 811 §RT 25—30 AR 40—45 39 RJUIg & d1G B W 85% B HHI UTg 15 ol |

Jkph ¥ ST UoTETl H TRUGIR & Yehao H Seol@ i HH &l FRIE 81 ¥ 25 3R 40 f&A
TS /F3TTE & a8 Bl TR qAT YIaRH Il & Acd & [OSdhId & 1T &of @l T8 | Toh Ad & dR
R ERUAIR Ifed BT ol J G H 87.2% 5. H 77.7% AR 3Tl H 83.5% B HHI UTg TS | fdvel
U Uil & < & (SdhId W I, g 3IR 7oAl § HAL: 34.8, 42.6 AR 51.1% TP P HAI qol
P |

HFHI (BX g dTell) 3R AAl BI 3fHad U, drol USRI THAIRRAT 10 S7/Fo Bl &R
(IS @ 91%) @ AT U B o1 | 39D 918 oMl & Ufdadd TRl & A & 3R g Yollfd &
ERYAIR I 3—4 TR BT 3TARAT IR Bl B & A1 ol mfe ;e H aror JUSIREH / THIRTIT ST gerar
A TRUYJAR o IR WRUTAR AR BI o= H HA: JIBT H 19.4% AR 29.8% AR T H 39.5
3R 66.8% I gfg TR T8 o |
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ABSTRACT

Network Project on Organic Farming (NPOF) started in 2004-05 with 13 co-operating centres covering 12
states. The salient research achievements during the year are presented below:

Evaluation of organic, inorganic and Integrated Management (IM) production system

. Tomato recorded higher yield under integrated (4120 kg ha?) followed by organic (3700 kg ha?). In
terms of cauliflower equivalent yield, all the systems registered higher yield under integrated package.
Among the systems evaluated, maize-garlic registered significantly higher equivalent yield of 37701
kg ha!at Bajaura.

. Soybean, wheat, mustard, chickpea and linseed recorded significantly higher yield with organic package
compared to inorganic and the yield increase was found to be 21.1, 10, 21.4, 60 and 26.6% respectively.
Among the systems, soybean chickpea (1916 kg ha') and soybean-wheat (1830 kg ha) was found to
be better than other systems at Bhopal.

. At Calicut, Ginger recorded higher rhizome yield under inorganic package while turmeric and black
pepper performed better under integrated package. The yield reduction in ginger was found to be
39.3% and 21.8% under organic and integrated package compared to inorganic respectively.

. At Coimbatore, all the crops evaluated performed better under integrated package except chilli and
brinjal which recorded higher yield under inorganic package. The drop in yield under organic package
over integrated was found to be 17.2, 18.1, 16.8 and 12.7% for sunflower, maize, brinjal and cotton
respectively. Among the systems, cotton-maize-green gram was found to be better (19260 kg ha).

. Theyield increase with organic was found to be 36.9, 42.8, 46.5, 42.0, 27.2, 21.7, 51.9 and 24.7% for
maize, chickpea, pea, groundnut, sorghum, potato, soybean and wheat respectively over inorganic.
Groundnut-sorghum and cotton+pea registered higher maize equivalent yield (2896 and 2340 kg ha*
respectively) at Dharwad.

. AtJabalpur, the reduction of yield in basmati rice with organic and integrated package was found to be
10.5 and 5.3% respectively. Basmati rice-vegetable pea-sorghum and basmati rice-wheat-green gram
recorded higher basmati rice equivalent yield of 7074 and 6656 kg ha* respectively than other systems.

- Kharif rice registered significantly higher yield under inorganic followed by integrated package. Yield
drop observed with organic and integrated package was found to be 25.3 and 14.9% respectively.
Rice-groundnut and rice-delichous bean (for green pod) was found to be better than others at Karjat
in term of rice equivalent yield.

. Gram, wheat and summer moong registered higher yield under integrated package at Ludhiana.
More than 100% increase in yield under organic over inorganic was observed in cotton and turmeric
during kharif. Basmati rice recorded only 3.3% increase whereas maize recorded 46.7%. In rabi, an
increase in yield of onion and potato by 28.9 and 40% under organic over inorganic package was
observed. In term of basmati rice equivalent yield, turmeric-onion (7781 kg ha?) and basmati rice-
wheat summer moong (5814 kg ha?) was found to be better than other systems.

- Among the various crops in the systems at Modipuram, basmati rice, maize for cob and green gram
recorded higher yield under organic system while maize for grain, potato, okra, barley, mustard and
radish have recorded higher yield under integrated package. Wheat registered increase in yield to the
tune of 15% with organic package while, the increase was found to be 21% under integrated. Basmati
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rice recorded 20.3% higher yield under organic compared to inorganic package. Maize-potato-okra
system recorded higher basmati rice equivalent yield of 29037 kg ha.

At Pantnagar, the yield increase of basmati rice during kharif under organic package over inorganic
was 18.3%. Brassica nhapus recorded higher yield (1992 kg ha?) under integrated package. Vegetable
pea and lentil performed better (6272 and 1702 kg ha*) under organic followed by integrated (5864 and
1697 kg ha?). In term of basmati rice equivalent yield, all the systems recorded higher yield under
organic except basmati rice-vegetable pea-sesbania system. Basmati rice-lentil-sesbania (GM)
recorded higher basmati rice equivalent yield (8898 kg ha') among the systems.

Mean yield of soybean in kharif was found to be higher under integrated package (1223 kg ha?) followed
by organic (1081 kg ha?) and inorganic (1064 kg ha'). Among the other crops evaluated, berseem
registered higher yield under organic package while isabgol and onion registered higher yield under
inorganic package. Safflower performed better under integrated package. In term of soybean equivalent
yield, soybean-berseem was found to be better under integrated while soybean-onion recorded higher
equivalent yield under inorganic package at Raipur.

Rice recorded higher mean grain yield of 4028 kg ha* during kharif under organic package which is
6.7% higher than integrated package and 15.8% higher than inorganic. Potato and linseed recorded
27.8 and 6% increase in yield under organic over inorganic package. Rice-potato was found to be
better in term of rice equivalent yield (12707 kg ha') at Ranchi.

All the vegetables crops like, carrot, potato, frenchbean and tomato recorded 69.9, 19.4, 24.8 and
15.4% higher yield with integrated over inorganic package, Among the systems, rice-frenchbean systems
recorded higher rice equivalent yield (19092 kg ha') while rice-carrot system recorded higher yield
under organic package at Umiam.

Evaluation of source of nutrients for organic package

i

At Bajaura, application of FYM+biodynamic+panchgavya recorded higher yield of coriander (5463 kg
ha) and cauliflower (11150 kg ha). The higher yield of pea was observed with FYM+BD alone, its
increase over FYM+BD+Panchagvya was 96 %. Tomato recorded higher yield under rock phosphate
enriched FYM+VC (1:1) application and the increase over FYM+BD alone was found to be 25%.

The yield increase due to biodynamic and panchgavya practice over organic manure alone was found
to be significant in soybean-wheat and maize-chickpea systems. However, combined application of
OM+PG+BD registered higher yield in all crops and the yield increase over organic manure alone was
found to be 17, 411, 393 and 273 kg ha'in soybean, wheat, maize and chickpea respectively at
Bhopal.

At Calicut, significantly higher rhizome yield of ginger (7100 kg ha') was observed with FYM+PG+RP
which is 69.1% higher than absolute control.. Significantly higher rhizome yield of turmeric was observed
with FYM+NC+2VC+PG+BD+RP (12150 kg ha?) followed by FYM+BD+PG+RP (11800 kg ha™?).

Application of nutrient through FYM+NEOC @ %2 N each+ panchgavya gave higher yield of cotton
(1501 kg ha'), maize (3569 kgha?), chillies (4841 kg ha') and sunflower (1369 kg ha) which was on
par with FYM + NEOC @ Y2 N each alone for all the crops at Coimbatore.

The yield increase in EC+VC+GLM+biodynamic+Panchgavya spray was found to be 50.7, 38.5, 69.3
and 42.9% in groundnut, sorghum, maize and chickpea respectively over control. In case of chilli,
EC+VC+GLM+biodynamic spray @ 129 ha* registered higher yield of 741 kg ha*while in onion higher
bulb yield was obtained with EC+VC+GLM+biodynamic (741kg ha?) at Dharwad.
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- Application of nutrients through VC+FYM+NEOF @ 1/3 N each+Panchgavya recorded higher grain
yield (3743, 3700 and 232 kg of basmati rice, wheat and berseem seed ha?) followed by VC + FYM +
NEOF @ 1/3 N each. Among the systems, grain yield of basmati rice obtained with basmati rice-
berseem was found to be higher (3325 kg ha') compared to basmati rice-duram wheat-green manure
(3280 kg ha'') at Jabalpur.

. AtKarjat, rice-red pumpkin and rice-cucumber systems have recorded higher yield with application of
FYM-+rice straw+ lyricidia leaves @ 1/3" each of N during kharif and FYM + neem cake + vermicompost
@ 1/3 each of N during rabi along with spray of Panchgavya (3565, 13094 kg ha* of rice-red pumpkin
and 3735, 11649 kg ha* of rice-cucumber respectively).

- At Ludhiana, application of FYM+panchgavya+biodynamic packages recorded higher grain yield of
maize (5877 kg ha*), while in wheat FYM+BD recorded higher yield (3300 kg ha*). Application of FYM
alone was sufficient in summer moong to realize higher yield compared to combining FYM with PG or
biodynamic practices.

- Application of FYM+VC+NC+EC @ ¥4 N each +BD+Panchgavya recorded an increase in yield to the
tune of 180 kg ha'in basmati rice compared to application of FYM+VC+NC+EC alone. Significantly
higher yield of 8955 kg ha'in vegetable pea was recorded with FYM+VC+NC+EC @ Y4 N
each+BD+Panchagavya at Pantnagar.

- At Raipur, though application of biodynamic practice + EC + CDM + NEOC @ 1/3 N each + PG
recorded higher yield of rice (4256 kg ha') and chickpea (1375 kg ha), it was at par with application
of + EC + CDM + NEOC @ 1/3 N each + PG and EC + CDM + NEOC @ 1/3 N each alone in both the
crops of rice-chickpea system.

- At Ranchi, all the crops recorded higher yield with Vermicompost+KC+biodynamic preparation +PG
(4270, 2332 and 6967 kg hain rice, wheat potato respectively).

. Application of FYM+VC+PG recorded numerically higher yield in maize for grain and green cobs (713
kg ha')and frenchbean (1240 kg ha*) respectively but the same was on par with application of FYM+VC
alone at Umiam.

Pest and disease management under organic farming

. Infestation of fruit borer and fruit rot in tomato was lower in application of lipel (Bacillus thuringiensis
sub sp. kurstaki) @ 1 kg ha'. Compared to control, higher tomato yield of 10597 kg hawas realized
with application of Lipel (Bacillus thuringiensis sub sp. kurstaki) @ 1 kg/ha in Kharif and Darek (M.
azedarach (2.5% ALE) + karvi (Roylea cinerea) @ 2.5% aqueous leaf extract+cow urine (3%) as this
particular treatment recorded lower incidence of all (fruit borer: 1.63%, other factors 18.2%) and yield
loss due to fruit borer, fruit rot and other factors were also less at Bajaura.

- Shoot borer infestation in ginger was lower with ginger endophytic bacteria (GEB 18 and IISR 6,
51,853, Pb21 and P1ARG6 cultures) and ginger rhizobacteria (GRB 58) compared to absolute control.
The reduction in infestation was observed to be 68.2, 64.6 and 59.2% respectively at Calicut.

. At Modipuram, summer ploughing and green manure incorporated plots recorded higher grain yield
of basmati rice (3450 and 3860 kg ha'respectively) chick pea (963 and 1297 kg ha* ’and mustard
(772 and 977 kg ha*) compared to untreated plots of summers ploughing and green manure.

- Application of derisom (3 ml/l) +panchagavya @ 10% and cow urine 3% recorded lower incidence of

monolapta (0.47%), mylloceros (0.93%) and leaf folder (0.40%) in early stage of maize while epilechna
incidence (0.20%) was found to be reduced through application of panchagavya @ 3%+ lantana 10%
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+vermi wash 10%. Soybean rust was found to be controlled to the level of 29.7% with the application
of panchagavya @ 3% +lantana @ 10% +vermiwash @ 10% at Umiam.

Weed management under organic farming

. At Coimbatore, in both rice and blackgram higher yield (4213 and 863 kg ha* respectively) recorded
under weed free condition followed by combination of two hand weeding+spray of aqueous leaf extract
at 3-4 leaf stage of weeds which recorded 88 and 163% increase in yield of rice and blackgram over
un-weeded control.

. Aqueous spray of cassia and prosopis juliflora as post emergent was found to be more effective than
pre or post emergence application of parthenium. Post emergence spray of aqueous leaf extract was
found to be better than pre emergence application at Dharwad

- At Jabalpur weed free recorded higher grain yield of rice (4584 kg ha') and wheat (4351 kg ha)
followed by combination of two hand weeding + spray at 3-4 leaf stage of weeds which recorded 108
and 181% higher grain yield of rice and wheat respectively compared to Unwedded check

- High density planting + hand weeding at 25-30 DAT recorded maximum reduction of total dry weight of
weeds (8.1 gm2) which was on par with hand weeding at 25-30 DAT and 45-50 DAT and square
planting + weeder in rice at Ludhiana.

. Grasses and sedges count during kharif and broad leaved weeds count during rabi was found to be
significantly lower in all the three systems with one hand weeding at 25-30 DAT during kharif and 2
hand weeding at 25-30 and 45-50 DAS during rabi. Across the cropping systems, the reduction of total
grasses & sedges and broad leaved weeds was found to be 90.6 and 77.2 % respectively due to 1
hand weeding during kharif and 2 hands weeding during rabi at Pantnagar.

. Maximum reduction in total weed count was observed with use of conoweeder with square planting in
68% in rice while in mustard it was found 85% with 2 hand weeding at 25-30 and 45-50 at Raipur.

- At Ranchi two hand hoeing at 25 and 40 DAS/DAT with use of aqueous leaf extract registered
significantly lower weed dry weight in both the system. (On an average reduction of 87.2% in rice,
77.7% in wheat and 83.5% in linseed compared to unweeded control). Spray of aqueous leaf extract
alone recorded reduction in yield to the tune of 34.8%, 42.6% and 51.1% in rice, wheat and linseed
respectively.

- In both maize (green cobs) and mustard, mulching with fresh eupatorium ambrosia @ 10 t ha* (after
earthing up) recorded higher yield followed by aqueous leaf extract spray of lantana and pine spp. at 3-
4 leaf stage of weed. The increase in yield under mulching with fresh Eupatorium/Ambrosia was found
to be 19.4 and 29.8% in maize and 39.5 and 66.8% in mustard over weed free and weedy checks
respectively at Umiam.
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1. INTRODUCTION

Organic agriculture is a production system, which avoids or largely excludes the use of synthetic
compounded fertilizers, pesticides, growth regulators and livestock feed additives. To the maximum
extent possible, organic farming system relies on crop rotations, crop residues, animal manures, legumes,
green manures, off-farm organic wastes and aspects of biological pest control to maintain soil productivity
and tilth, to supply plant nutrients and to control insects, weeds and other pests.

Organic farming systems offer some solutions to the problems, currently besetting the agricultural
sector of industrialized/ green revolution countries. The broader aims of organic farming are; sustainability
of natural resource, minimizing cost of cultivation, providing healthy food, augmentation of farm profits
and improving soil health. Although, in the market place to provide clarity on the organic claim the organic
agriculture requires certification, but broadly speaking, any system using the methods of organic agriculture
and being based on four basic principles — the principle of health, the principle of ecology, the principle of
fairness, and the principle of care; may be classified as organic agriculture.

Presently, organic agriculture is practiced in 162 countries and 37 m ha of land are managed organically
by 1.8 million farm households. The global sales of organic food and drink reached 62.9 billion US dollors
in 2011. The regions with the largest areas of organically managed agricultural land are Oceania (12.1
million hectares of 33 percent of the global organic farmland), Europe (10.6 million hectares or 29 percent
of the global organic farmland) and Latin America (6.8 million hectares or 23 percent). On a global level,
the organic agricultural land area increased by three percent compared with 2010. The countries with the
most organic agricultural land are Australia (12 million hectares), Argentina (3.8 million hectares) and the
United States (1.9 million hectares). The highest shares of organic agricultural land are in the Falkland
Islands (35.9 percent), Liechtenstein (29.3 percent) and Austria (19.7 percent). The countries with the
highest numbers of producers are India, Uganda and Mexico. India has traditionally been a country of
organic agriculture, but the growth of modern scientific, input intensive agriculture has pushed it to wall.
But with the increasing awareness about the safety and quality of foods, long term sustainability of the
system and accumulating evidences of being equally productive, the organic farming has emerged as an
alternative system of farming which not only addresses the quality and sustainability concerns, but also
ensures a profitable livelihood option. Emerging from 42,000 ha under certified organic farming during
2003-04, the organic agriculture has grown almost 29 fold during the last 5 years. By March 2010 India,
has brought more than 4.54 million ha area under organic certification process. Out of this cultivated area
accounts for 1.18 million ha while remaining 3.36 million ha is wild forest harvest collection area.

In order to develop a package of practices for organic farming including plant protection in a system
mode, a Network Project on Organic Farming (NPOF) was initiated during 2004-05 by Indian Council of
Agricultural Research (ICAR), New Delhi with Project Directorate for Farming Systems Research (PDFSR)
as lead centre. In order to bring out the packages comprising of nutrient, pest and disease management
in various crops and cropping systems, four experiments were conducted during the year at 13 locations
(refer front cover). The objectives along with significant findings of all the experiments are presented in the
subsequent sections.
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2. OBJECTIVES AND METHODOLOGY

Objectives

- To study productivity, profitability, sustainability, quality and input-use-efficiencies of different crops
and cropping systems under organic farming in different agro-ecological regions

- To develop efficient crop and soil management options for organic farming
- To develop need-based cost-effective new techniques for farm-waste recycling
Methodology

The experiments in the project have been designed mainly to evaluate the relative performance of
location-specific, important cropping systems under organic and conventional (chemical) farming, and
assess agronomic efficiency of different organic inputs, especially organic manures and bio-agents.
Cropping systems, which are under evaluation, involve cereal crops (mainly basmati rice, durum and
aestivum wheats, sorghum and maize), pulses and oilseeds (chickpea, lentil, green gram, soybean,
mustard, and groundnut), spices (black pepper, ginger, turmeric, chillies, onion, and garlic), fruits (papaya,
and mango), vegetables (potato, okra, baby corn, cowpea, pea, tomato, and cauliflower), cotton, fodder
crops (sorghum, maize, pearl millet, oat, cow pea and berseem), and medicinal plants (Isabgol and
mentha). The details of varieties used in the experimentation at each centre is given in appendix. During
2011-12, following four experiments were undertaken at different centers:

I.  Evaluation of different production system in various cropping systems on soil health, crop productivity,
quality and profitability

Il. Management of soil fertility using various organic inputs in prominent cropping systems
lll. Pest and disease management in cropping system under organic farming
IV. Weed management in cropping system under organic farming

The treatment details of each experiment at various locations are presented in chapter 7 at respective
tables. General guidelines and standards for organic production, as suggested under National Standards
for Organic Production (NSOP), formed as the basis for raising the experimental crops in the project. A
compact block of land has been earmarked at each of the cooperating centres for experimental purpose,
as far as possible. The plot identified was in general, free from hazards of erosion, sediments, chemical
pollutants and contaminants. Shelterbelts have been developed by planting multi-purpose trees/shrubs
etc. such as Subabul, Sesbania spp. etc. around the field. The individual centre has been advised to
select organic sources of nutrients depending upon the local availability and also in suitable combination(s)
to fulfill the entire requirement of nitrogen and 80-90% requirement of phosphorus and potassium for each
cropping system. Cooperating centers have also been advised that each centre should select only those
crops for organic farming research in which effective organic (non-chemical) measures are available for
plant protection to avoid failure of crops at later stages. Bulky manure were prepared within the premises
of cooperating centres under the project itself or under any other project going on at university/institute/
centre in order to ensure proper quality of inputs. Inputs related to plant protection, bio-fertilizers etc are
procured from reliable sources only. Adequate care has also been taken by the centres that seeds purchased
from outside are not treated with any chemical seed dresser.
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3. LOCATION

Multi-location experiments were conducted during 2011-12 at 13 research centers of SAUs/ ICAR
Institutes. The details of centres are given below in the order of results presented in the chapter 7.

Sl. No.

State

Name of SAU/ICAR institute

Location of centre

1.

10.

11.

12.

13.

Uttar Pradesh

Madhya Pradesh

Tamil Nadu

Chhattisgarh

Kerala

Karnataka

Maharashtra

Punjab

Himachal Pradesh

Madhya Pradesh

Uttarakhand

Jharkand

Meghalaya

Project Directorate for Farming
Systems Research, Modipuram,
Meerut -250 110

Jawaharlal Nehru Krishi Viswa
Vidyalaya, Jabalpur-482 004

Tamil Nadu Agricultural
University, Coimbatore — 641 003

Indira Gandhi Krishi
Vishwavidyalaya, Raipur-492 012

Indian Institute of Spices
Research, P.B. No. 1701,
Marikunnu PO, Calicut — 673 012

University of Agricultural
Sciences, Yettinagudda Campus,
Krishinagar, Dharwad-580 005

Dr. Balasaheb Sawant Konkan
Krishi Vidypeeth, RARS,
Karjat, Dist. Raigad — 410 201

Punjab Agricultural University,
Ludhiana-141 004

CSK HPKVYV, Hill Agri. Res. &
Extn. Centre, Bajaura-175 125

Indian Institute of Soil Science,
Nabi Bagh, Berasia Road,
Bhopal — 462 038

G.B.P.University of Agriculture
and Technology, Pantnagar,
Udham Singh Nagar — 263 145

Birsa Agricultural University,
Kanke, Ranchi — 834 006

ICAR Research Complex for
NEH Region, Umiam — 737 102

Modipuram

Jabalpur

Coimbatore

Raipur

Calicut

Dharwad

Karjat

Ludhiana

Bajaura

Bhopal

Pantnagar

Ranchi

Umiam
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4. SOIL AND CLIMATE

Soil type, weather, latitude and longitude of the various centres (2011-12)

S. Name of Soil Type Weather Latitude Longi-
No. centre Rainfall Tempera- R.H (N) tude (E
(mm) ture (°C) (%)
Max. Min.

1. Bajura Silty loam 954.6 25.1 1052 64.89 31.8° 77°

2. Bhopal Vertisols, Clayey - - - - 23°18  77°24’
Montmorillonite/smectite
type

3. Calicut Clay loam, ustic 11°34"  75°48
Humitropept

4. Coimbatore Udic, Rhodustalfs, fine 789.3 29.83 21.31 85.56 11° 77°
loamy red and sandy soil

5. Dharwad Vertic inceptisoles 926.3 30.27 18.19 6597 15°26° 75°07

Jabalpur Vertisoils, Chromusterts ~ 1901.8 3147 16.76 61.73 23°90° 79°90
Karjat Haplustults udic-fluvents, 4417.4 33.77 2053 69.55 18°33 77°03

red soll

8. Ludhiana Ustochrepts-Ustic 1070.5 2941 17.29 69 30°56"  75°52’
pramments association,
alluvial, sandy & sandy loam

9. Modipuram  Alluvium Soil Typic 637.6 29.76  16.23 7276  29°4 77°46’
ustochrept

10. Pantnagar  Hapludolls, very deep 2118.6 2939 17.03 70.68 29°08  79°0%
alluvium coarse loomy soils

11. Raipur Ochraquals association,  1360.1 3294 20.35 60.68 21°16° 81°36
deep black soil

12. Ranchi Ultic Palesustalfs, very 2271.60 2944 16.06 71.00 23°17 85°19
deep soils

13. Umiam Clay loam 2005.30 26.32 1400 7475 25°41' 91°54

I
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S.No. Centre OC % N P K S Fe Zn
(kg/ha) (kg/ha) (kg/ha) (ppm) (ppm) (ppm)

Experiment 1

1. Bajaura - - - - - - -

2. Bhopal 0.36 130.43 7.06 370.27 2.99 Kg/ha 4.88 0.40

3. Calicut 2.00 120ppm 6.80ppm 164ppm - 46.0 0.54

4, Coimbatore 0.60 269 17.9 690 - 29.6 kg/ha 4.5 kg/haj

5 Dharwad 0.41 250 23 330 20.0 Kg/lha 7.5 mg/kg 0.8 mg/kg

6. Jabalpur 0.7 264 12.6 282 9.8 mg/kg 2.37mg/kg 0.32mg/kg

7. Karjat 1.14 230 20 327

8. Ludhiana - - - - - - -

9. Modipuram - - - - - - -

10. Pantnagar 0.65 238 16.7 156 29.3 Kg/ha 30.24 0.84

11. Raipur 0.64 237 13 274 = = =

12. Ranchi 0.38 - - - - - -

13. Umiam 1.32 185.61 10.36 165.10 - - -

Experiment 2

1. Bajaura - - - - - - -

2. Bhopal - - - - - - -

3. Calicut 2.00 120ppm 6.80ppm 164ppm - 46.0 0.54

4, Coimbatore 0.68 258 22.9 698.3 - 31.63 kg/ha 3.59 kg/hal

5 Dharwad 0.41 250 23 330 20.0 Kg/lha 7.5 mg/kg 0.8 mg/kg

6. Jabalpur 0.68 263 12.6 296 9.6 mg/kg 2.39mg/kg 0.35mg/kg

7. Karjat 1.16 194 15 346

8. Ludhiana - - - - - - -

9. Modipuram - - - - - - -

10. Pantnagar 0.65 238 16.7 156 29.3 Kg/ha

11. Raipur 0.61 248 16.2 252 - - -

12. Ranchi 0.46

13. Umiam 1.8 255.61 9.19 232.1 - - -

Experiment 3

1. Calicut 2.00 120ppm 6.80ppm 164ppm - 46.0 0.54

2. Karjat 0.85 220 23 379 - -

8 Umiam 2.4 232.1 230.6 - - -

Experiment 4

1. Coimbatore 0.48 258 15.2 568 - 23.2 kg/ha 5.20 kg/haj

2 Jabalpur 0.62 259 12.5 265 8.9 mg/kg 2.55mg/kg 0.39mg/kg

3. Pantnagar 0.65 238 16.7 156 29.3 Kg/ha - -

4 Raipur 0.66 220 16.2 260 - - -

5 Umiam - - - - - - -
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5. MANPOWER

No regular post in any category have been provided and the responsibility was assigned to a Scientist,
nominated as Principal Investigator of NPOF by the parent institute/university ( Names and contact
addresses of Pls are given in annexure |). The Scientist of related discipline were also involved in the
research programme by the respective institution. For technical support, two senior fellows (as contractual
staff) have been provided at each centre.

6. BUDGET

A total budget of NPOF was released to 13 centers during 2011-12. The centre wise allocation funds
are given below.

® in lakhs)
S.No. Centre Recurring Non TSP Total
Contractual Travelling Recurring Recurring Component
services allowances contingency

1. Bajaura 2.50 0.20 242 3.00 6.00 14.12
2. Bhopal 2.50 0.15 242 0.00 6.00 11.07
3. Calicut 4.50 0.20 4.42 3.00 0.00 12.12
4. Coimbatore 3.50 0.20 3.42 3.00 0.00 10.12
5. Dharwad 2.50 0.15 242 0.00 5.00 10.07
6. Jabalpur 2.50 0.20 242 0.00 7.00 12.12
7. Karjat 2.50 0.15 242 0.00 5.00 10.07
8. Ludhiana 2.50 0.15 3.42 3.00 0.00 9.07
9. Modipuram 5.08 0.29 4.30 3.00 0.00 12.67
10. Pantnagar 2.50 0.20 242 0.00 8.00 13.12
11. Raipur 2.50 0.15 242 3.00 3.00 11.07
12. Ranchi 2.50 0.15 242 0.00 3.00 8.07
13. Umiam 2.50 0.20 2.82 3.00 7.00 15.52

Total 38.08 2.39 37.74 21.00 50.00 149.21
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/. RESEARCH RESULTS

7.1 Evaluation of organic, inorganic and integrated
packages for crops and cropping systems

Title of the experiment: Evaluation of management packages for cropping systems and its influence
on soil health and crop productivity.

Objectives
The experiment was conducted at all the 13 locations with the following objectives.

. To study the impact of organic, inorganic and integrated management packages on crop productivity
and soil health.

. To study the impact of various packages on soil microbial population and economics.

Year of start: The experiment was originally planned during 2004-05. However, the year of start varied
with the centres depending upon the establishment of infrastructure for conducting the experiments. All
the centres started the experiment during 2004-05 except in Modipuram and Umiam where it was started
during 2005-06. The cropping system adopted remained almost same for all the years in each centres
except Ludhiana where the cropping system was changed during 2008-09 in one set of experiments as
Ludhiana centre evaluated two set of cropping systems.

Treatments: The experiment was conducted in split plot design as un-replicated trial. However, Raipur,
Calicut, Karjat, Ludhiana (Il set), Bhopal, Pantnagar and Umiam centres have conducted the experiment
with three replications.

Three crop management packages viz., organic, inorganic and integrated were assigned to main
plots which were common to all the centres, while the centre specific cropping systems were assigned
to sub plots. The number of cropping systems ranged from 3 (Coimbatore and Calicut) to as high as 5
(Ludhiana and Dharwad) in various centres. The details of cropping systems are given in Tablel along
with experimental results. Nutrient package for the organic and integrated management packages were
formulated based on recommended nitrogen dose of each system.

Locations: The experiment was conducted in five eco-systems as mentioned below. These locations
represent the different ecological regions of Agro-ecological zone.

Eco-system Centre (state)

Arid Dharwad (Karnataka)
Ludhiana (Punjab)

Semi-Arid Coimbatore (Tamil Nadu)

Sub-Arid Modipuram (Uttar Pradesh)
Raipur (Chattisgarh)

Bhopal (Madhya Pradesh)
Jabalpur (Madhya Pradesh)
Pantnagar (Uttarakhand)
Ranchi (Jharkhand)

Humid Bajaura (Himachal Pradesh)
Umiam (Meghalaya)
Coastal Calicut (Kerala)
Karjat (Maharashtra)
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The details of inputs used for organic nutrient management and their nutrient content at various
locations are given below.

Source of nutrient inputs and their NPK content at various locations

Centre Nutrient Sources NPK contents (%) on dry weight basis (%)
N (%) P (%) K (%)
Bajaura
Vermicompost 1.72 0.26 1.31
FYmMm 2.25 0.28 2.11
Urea 46.00 - -
SSP - 16.00 -
MOP - - 58.00
Rockphosphate - 34.00 -
Bhopal
Calicut
Farm Yard Manure 0.67 0.17 0.64
Neem cake 1.67 0.19 1.70
Ash - 0.23 7.0
Vermicompost 0.79 0.20 0.58
Green leaf manure 2.62 0.09 0.62
Rajphos - 18.5 -
Urea 46 - -
MOP 58
Coimbatore
FYM 0.51 0.20 0.50
Vermi compost 0.50 0.40 0.98
Neem cake 325 0.60 1.10
Dharwad
Enriched compost 0.6 0.55 .52
Vermicompost 1.0 0.69 0.28
Gliricidia 0.5 0.32 1.15
FYmMm 0.5 0.27 0.41
Jabalpur
Karjat
EY.M. 0.50 0.25 0.50
Neem cake 5.20 1.00 1.40
Vermicompost 2.00 1.00 1.50
Glyricidia green leaves 2.74 0.50 1.15
Paddy straw 1.20 0.16 1.14
Ludhiana
Modipuram
Pantnagar
Raipur
Enriched compost 0.35 0.70 0.85
Cow dung manure 0.55 0.45 0.80
Non Edible Oil Cakes (NEOC) 4.5 0.70 1.60
Rock phosphate 23
GM 2.25 0.40 1.50
Ranchi
FYmM 0.5 0.3 0.5
VC 1.2 0.45 1.4
KC 4.0 1.0 1.0
Urea 46 - -
SSP - 16 -
MOP - - 60
Umiam
EY.M. 1.01 0.56 1.00
Vermicompost 1.52 0.62 1.01
Rock phosphate - 16.0 -
Tephrosia spp 3.31 0.44 1.46
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Results
The parameter wise result of 2011-12 for each centre are presented and discussed.
Grain and straw yield (Table 1-2 and Fig. 1)

Bajaura: The general performance of cauliflower, frenchbean and maize was found to be better under
integrated followed by organic package. Tomato recorded higher yield under integrated (4120 kg ha?)
followed by organic (3700 kg ha'). Tomato recorded yield increase of more than 1.5 times with organic
package, but under integrated package it was observed more than 1.8 times over inorganic. Maize and
garlic registered 43.7% and 36.7% higher yield under integrated package over inorganic. Straw yield also
registered similar trend. In term of cauliflower equivalent yield, all the systems registered higher yield
under integrated package. Among the systems evaluated, maize-garlic was found to be better as it
registered significantly higher yield of 37701 kg ha™.

Bhopal: In kharif, soybean recorded 21.1 and 15.4% higher grains yield under organic over inorganic
and integrated respectively. In rabi, wheat, mustard, chickpea and linseed recorded significantly higher
yield with organic package compared to inorganic and the yield increase was found to be 10, 21.4, 60
and 26.6% respectively. Organic package resulted in significantly higher soybean equivalent yield in all
the systems followed by integrated package. Among the systems, soybean chickpea (1916 kg ha) and
soybean-wheat (1830 kg ha?) was found to be better than other systems

Monitoring of NPOF experiment at Bhopal by Director, IIFS, Performance of chickpea crop under organic
Bhopal management at Bhopal

Calicut: Ginger recorded higher rhizome yield under inorganic package while turmeric and black pepper
performed better under integrated package. The yield reduction in ginger was found to be 39.3% and

Ginger under integrated management at Calicut Ginger under organic management with PGPR
inoculation at Calicut
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Fig. 1. Performance of various systems under different production systems based on system equivalent yield

21.8% under organic and integrated package compared to
inorganic respectively. The yield drop with organic was found to
be 13.5% over integrated package in turmeric. Black pepper
registered higher yield under integrated (975 kg ha?) followed by
organic (775 kg ha?) and inorganic (438 kg ha?).

Coimbatore: All the crops evaluated performed better under
integrated package except chilli and brinjal which recorded higher
yield under inorganic package. The additional yield obtained with
inorganic package was found to be 558 and 3445 kg ha?
compared to organic package respectively. The yield difference

Performance of cotton crop under
organic condition at Coimbatore
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Table 2. Influence of organic, inorganic and integrated packages on straw yield (kg/ha) of crops

Cropping systems/package Organic Inorganic IM

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi  Summer

Bajaura

Cauliflower-pea-tomato 6270 5930 8650

French bean-cauliflower- 950 5430 430 7320 760 9760
french bean

Cauliflower-pea-cauliflower 6050 6230 10270
Maize-garlic 7820 8650 10200
Coimbatore

Cotton-maize-green manure 4956 5318 5774
Chillies-sunflower-green manure 3984 3817 4090
Brinjal-sunflower-green manure 3319 3457 3863
Dharwad

Maize-chickpea 1204 1070 1291
Cotton+pea

Groundnut-sorghum 5706 3959 5512
Potato-chickpea 1402 1123 1387
Soybean-wheat 2301 2007 1855
Jabalpur

Basmati rice-D. wheat-GM 6419 6034 6812 7236 5824 6991
Basmati rice-chickpea- 5473 1785 5571 2093 5076 1877
sesamum

Basmati rice-berseem 5770 35621 5174 37811 5866 36299
Basmati rice-veg.pea-sorghum 5573 5670 5582

Karjat

Rice-groundnut 4145 3186 4769 4335 4227 3824
Rice-maize (sweet corn for cob) 3010 4409 3347 7149 2825 6400
Rice-mustard 3032 887 3828 1627 2934 1129
Rice-dolichos bean (for green 3254 3875 4189 4394 4069 4159

pod vegetable)
Kharif Rabi
SEm+ CD SEm+ CD

Input 67.9 199 161 468
Cropping 78.5 229 185 540
Cropping X Input NS NS
Input X Cropping 137 NS 320 NS
Ludhianall

Cotton-gram(D) 11860 9360 10340
Maize(PP)-gram(K) 10280 7800 9630
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Cropping systems/package Organic Inorganic M

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi  Summer

Basmati rice-wheat-summer moong 8090 6690 7110
Turmeric-onion 7070 2420 5660
Maize-potato-summer moong 10740 7290 9380
Modipuram
Basmati rice-wheat-sesbania (GM) 6610 6450 4830 6110 5960 6900
Rice-barley+mustard-GG 6950 4088 2673 5790 3969 2344 6540 4099 2563

(1420) (1310) (1480)
Maize cob-potato-okra 6710 3865 6370 3286 7140 4142
Maize -mustard+radish- 11330 2691 10330 2385 11760 2783
sesbania (GM)
Pantnagar
Basmati rice-wheat-sesbania 5178 5031 5124 3726 5476 4784
(green manure)
Basmati rice-lentil-sesbania 5630 3266 5473 4857 5590 0.00
(green manure)
Basmati rice-vegetable pea- 5850 4691 4831 6166 5023 0.00
sesbania (green manure)
Basmati rice-Brassica napus- 5581 5041 5225 3669 4801 0.00
sesbania (green manure)

Kharif Rabi
SEm+ CD SEm+ CD
Input 110 NS 193 759
Cropping 62.8 187 125 370
Cropping X Input 109 323 216 641
Input X Cropping 145 511 269 932
Raipur
Soybean-berseem 2371 2208 2799
Soybean-isabgol 2342 2181 2766
Soybean-onion 2165 1981 2493
Soybean-safflower 2229 2167 2664
Kharif
SEmz CD

Input 37.0 128
Cropping 49.0 142
Cropping X Input 84.9 NS
Input X Cropping 82.0 NS
Ranchi
Rice-wheat 5990 3140 5470 3780 5610 3530
Rice-potato 6250 3642 5550 2786 5790 3365
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Cropping systems/package Organic Inorganic M
Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi  Summer
Rice-linseed 5650 1530 5210 1435 5580 1487
Rice-lentil 5480 1863 5100 2068 5310 2109
Umiam
Rice-carrot
Rice-potato 5161 4641 5322
Rice-frenchbean 1631 1487 1594
Rice-tomato 1367 1212 1431
Rabi

SEmz CD
Input 63.6 NS
Cropping 73.6 218
Cropping X Input 127 NS
Input X Cropping 127 NS
() Figures in parenthesis are straw yield of inter crops

between integrated and organic package was found to be 274 and 1894 kg ha. The drop in yield under
organic package over integrated was found to be 17.2, 18.1, 16.8 and 12.7% for sunflower, maize, brinjal
and cotton respectively. All the systems recorded higher cotton equivalent yield under integrated package
even after applying premium price of organic produce. Among the systems, cotton-maize-greengram
was found to be better (19260 kg hat).

Dharwad: All the crops evaluated in five systems recorded higher yield with organic package. The yield
increase over inorganic was found to be 36.9, 42.8, 46.5, 42, 27.2, 21.7, 51.9 and 24.7% for maize,
chickpea, pea, groundnut, sorghum, potato, soybean and wheat respectively. Integrated package was
the next best for all the crops. Straw yield also exhibited similar trend. All the systems recorded higher
maize equivalent yield with organic package. Among the systems ground-sorghum and cotton+pea
registered higher maize equivalent yield (2896 and 2340 kg ha? respectively) than other systems.

Jabalpur: Basmati rice, chickpea, sesamum, berseem, vegetable pea and sorghum recorded higher
yield under inorganic package. The yield reduction observed in basmati rice with organic and integrated
package was found to be 10.5 and 5.3% while, the reduction was much higher for wheat (18.2 and 8.6%
respectively). The yield reduction of 12.4, 8.6, 26.4, 16, and 8.4% was found in vegetable pea, chickpea,
sesamum, berseem and sorghum with organic package compared to inorganic. Straw yield of basmati
rice and wheat have also exhibited similar trend. In term of basmati rice equivalent yield, all the systems
recorded higher yield under inorganic package. Among the systems, basmati rice-vegetable pea-sorghum
and basmati rice-wheat-greengram recorded higher equivalent yield of 7074 and 6656 kg ha* respectively
than other systems.

Karjat: Rice during kharif registered significantly higher yield under inorganic followed by integrated
package. The mean yield drop observed with organic and integrated package was found to be 25.3 and
14.9% respectively over inorganic. During rabi, it was observed that all the crops (groundnut, maize for
cob, mustard and dolichos bean) have recorded significantly higher yield under inorganic package. The
yield drop of groundnut, maize, mustard and dolichous bean was found to be 8.9, 45.1, 19 and 10.5%
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respectively with organic over inorganic package. Straw yield also recorded similar trend. All the systems
registered higher rice equivalent under organic package and among the systems, rice-groundnut and
rice-delichous bean (for green pod) was found to be better than other systems.

Ludhiana: Two set of experiments were conducted by including various combinations of crops in the
system mode. In the first experiment, all the crops except gram, wheat and summer moong recorded
higher yield under organic package. Gram, wheat and summer moong registered higher yield under
integrated package. More than 100% increase in yield under organic over inorganic was observed in cotton
and turmeric during kharif. Basmati rice recorded only 3.3% increase whereas maize recorded 46.7%.
In rabi, the results revealed that an increase in yield of onion and potato by 28.9 and 40% under organic
over inorganic package while gram yield drop was found to be 10%. Similarly, in summer moong, it was
found that 7.1% drop in yield under organic package. Straw yield also exhibited similar trend. In the second
set of experiment, the different management package did not significantly influence on the yield of crops
during kharif and summer seasons implying suitability of organic management package especially for
sorghum, maize, pearlmillet and cowpea. In rabi, berseem recorded higher yield under organic package
(65483 kg ha?) while oats performed better under inorganic package (48500 kgha'). The yield drop in
oats due to organic package was found to be 9.7%. In term of basmati rice equivalent yield, turmeric-
onion (7781 kg ha') and basmati rice-wheat summer moong (5814 kg ha') was found to be better than
other systems. Maize-potato summer moong, turmeric-onion and cotton-gram was found to be better
performance with organic package.

Monitoring of NPOF experiment at Ludhiana by Project Performance of wheat + chickpea system under organic
Director and National PI management at Ludhiana

Modipuram: The response of different crops in the systems varied for the type of input packages adopted.
Among the various crops in the systems, basmati rice, maize for cob and greengram recorded higher
yield under organic system while maize for grain, potato, okra, barley, mustard and radish have recorded

Basmati rice under organic management at Modipuram Maize under organic management at Modipuram
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higher yield under integrated package. Wheat registered increase in yield to the tune of 15.0% with organic
package while, the increase was found to be 21% under integrated. In case of basmati rice, it was observed
that 20.3% higher yield under organic system compared to inorganic package, whereas in rice, the yield
was increased 10.4 and 8.3% under organic and integrated package, respectively. Straw yield also exhibited
the similar trend. Among the various systems, maize-potato-okra recorded higher basmati rice equivalent
yield of 29037 kg ha-1. Organic and inorganic package resulted in on par basmati rice equivalent yield in
all the systems except maize (cob)-mustard+raddish-sesbania GM.

Pantnagar: Significantly higher mean yield of
basmati rice during kharif was observed with
organic package as it recorded higher mean grain
yield of 3714 kg ha*followed by integrated package
3499 kg hal. The yield increase under organic was
18.3% over inorganic package. Among rabi crops,
wheat recorded numerically higher yield under
integrated package (4398 kg ha) but, the same was
at par with inorganic (4363 kg ha'). Brassica napus
recorded higher yield (1992 kg ha*) under integrated
followed by inorganic package. Vegetable pea and
lentil produced better performance (6272 and 1702
kg ha?) under organic followed by integrated (5864
and 1697 kg ha). The straw yield of both kharif and rabi crops have resulted in similar trend. In term of
basmati rice equivalent yield, all the systems recorded higher yield under organic except basmati rice-
vagetable pea-sesbania system. Among the systems, basmati rice-lentil sesbania (GM) recorded higher
basmati rice equivalent yield (8898 kg ha)

Organic basmati rice (PB-1) under NPOF at Pantnagar

Raipur: Mean yield of soybean in kharif was found to be higher under integrated package (1223 kg ha)
followed by organic (1081 kg ha*) and inorganic (1064 kg ha'). Among the other crops evaluated, berseem
registered higher yield under organic package, isabgol and onion registered higher yield under inorganic
package, while safflower performed better under integrated package. The drop in yield of onion with organic
package was found to be 2381 kg ha' compared to integrated package. All the nutrient management
packages registered significant yield difference in kharif and non-significant difference in rabi seasons.
Straw yield of soybean and sunflower also revealed the same trend. In term of soybean equivalent yield,
soybean-berseem was found to be better, while inorganic package was found to be better for all systems
except soybean-onion which recorded higher yield under in organic package.

Ranchi: Rice recorded higher mean grain yield of 4028 kg ha during kharif under organic package which
is 6.7% higher than integrated package and 15.8% higher than inorganic. In rabi, it was observed that
wheat recorded around 460 kg ha* lesser yield with organic compared to inorganic package. Though
lentil recorded numerically higher yield under integrated (735 kg ha?), the yield difference between
integrated and organic package was found to be only 86 kg ha*. Potato and linseed recorded 27.8 and
6% increase in yield under organic over inorganic package.
Similar trend was also obtained for straw yield of all the &8
crops. Rice-potato system was found to be better in term
of rice equivalent yield (12707 kg ha*) and all the systems
performed better with organic package due to the higher
premium price received for organic practice.

e i T g o i B e

Umiam: Rice grown during kharif recorded numerically
higher mean grain yield of 3373 kg ha* with inorganic
package followed by integrated 3259 kg ha?. All the
vegetables like carrot, potato, frenchbean and tomato

grown during rabi performed better under integrated ~ ©rganic farming experiments in Raised and
sunken beds at Umiam
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package. Yield obtained with organic was at par with integrated package. Among the vegetable crops,
carrot potato, frenchbean and tomato have recorded 69.9, 19.4, 24.8 and 15.4% higher yield with integrated
over inorganic package. Residue yield of vegetables have also given same trend. Among the systems,
rice-frenchbean systems recorded higher rice equivalent yield (19092 kg ha-1) while rice-carrot system
recorded higher yield under organic package. All other systems recorded higher rice equivalent yield under
integrated package.

Soil physical and available nutrient status (Table 3-5 and Fig. 2)
Except Jabalpur, Ranchi and Umiam all the centres have reported soil parameters

Bajaura: Organic carbon, soil available N, P, K and all the micronutrients were estimated. An increase of
more than two times in organic carbon was observed with organic and integrated package over inorganic.
Variation of only 0.07% was observed among different vegetable based systems. Availability of residual
N, P, K was higher with inorganic (220, 94.7, 185 kg ha™ respectively) irrespective of cropping systems.
Cauliflower-pea-tomato system recorded lower soil available N (190 kg ha), P (79.3 kg ha') and K (169
kg ha') among the various cropping systems. All micro nutrients were higher with organic (28.0, 12.3,
9.40 and 75.0 ppm of Mn, Zn, Cu and Fe respectively) package irrespective of cropping systems. Mn
and Fe availability was found higher at the end of cauliflower-pea-cauliflower system. Zn recorded higher
in frenchbean-cauliflower-frenchbean system while Cu were higher under maize-garlic system.

Bhopal: Physical and chemical characteristics of soil in terms of electrical conductivity and pH were
estimated and no significant variation was found either by nutrient management practices or cropping
systems. Electrical conductivity was higher with organic package (0.24 ds/m) compared to inorganic
(0.20 ds/m). Marginal improvement in available N (5.1%) and residual P more than 2 times was observed
with organic over inorganic package. The residual soil available N (258 kg ha') and P (79 kg ha') was
found to be better in soybean-chickpea system while K was found to be higher in soybean-wheat system
(709 kg ha?).

Calicut: Soil organic carbon, available N, P and K along with micronutrient such as Mn, Zn, Cu and Fe
were estimated for turmeric, ginger and black pepper. Irrespective of crops, significant improvement was
observed in pH and organic carbon with organic package (9.2 and 17.4%) compared to inorganic input
use. Black pepper recorded significantly higher soil organic carbon content (2.31%) than ginger (1.61%)
and turmeric (1.26%). Significant difference in available N, P and K was observed among various types
of input packages. Availability of residual N, P and K was found to be higher with integrated package
193.0, 29.3 and 243.0 kg ha* respectively. Black pepper recorded significantly higher residual soil N and
P while K was in turmeric. Except Mn, all the other micronutrients such as Zn, Cu Fe were higher under
integrated package. Among the crops, ginger recorded higher availability of Cu (15.4 ppm) and Fe (50.1
ppm) while turmeric and black pepper recorded higher Mn (16.4 ppm) and Zn (2.34 ppm) respectively.

Coimbatore: Residual organic carbon, available soil N, P and K was estimated for all the three cropping
systems under three management practice. Irrespective of the cropping systems, organic and integrated
package resulted in 7.8 and 10.9% improvement in organic carbon compared to inorganic package. Cotton-
maize-green manure system recorded higher organic carbon (0.70%) compared to all other systems.
As expected, the residual available NPK was found to be higher with organic package (242, 20.7, 662 kg
NPK ha?). Chillies-sunflower-green manure recorded higher available N and P (249 and 20.6 kg ha*
respectively) while Cotton-maize-green manure systems left 678 kg ha? of soil available K at the end of
cropping cycle.
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Fig. 2. Influence of management practices and cropping systems on organic carbon content during 2011-12

Dharwad: Lower bulk density (1.20 g/cc), EC (0.18 ds/m) and pH (7.22) were recorded under organic
package compared to inorganic and integrated. No significant variation in these parameters was observed
among different cropping systems. A significantly higher increase (25.5%) in organic carbon content was
observed with organic package followed by integrated (13.7%) compared to inorganic. Variation in organic
carbon among various cropping systems was found to be only 0.01%. The improvement in residual
available N (9.3%) P (35.9%) K (47.9%) was found to be higher with organic package over inorganic.
Cotton + pea recorded higher residual N of 278 kg ha* while P was higher in groundnut-sorghum. Available
K was found to be higher with potato-chickpea system. The variation in residual N, P, and K among
different cropping systems was found to be 10.0, 1.3 and 24.0 kg ha respectively. Higher residual
availability of Mn, Zn, Cu and Fe were observed under organic package compared to inorganic and
integrated. Not much variation in availability of micronutrient was observed among different cropping
systems.

Karjat: Significant variation in EC and OC of soil was observed in different cropping as well as input
package. Significantly higher EC was observed in integrated package followed by organic packages
compared to inorganic. Soil organic carbon was higher under organic (1.46%) followed by integrated
(1.30%) and inorganic (1.16%) packages. Both rice-groundnut and rice-mustard owing to their higher
drop of dry matter to the soil recorded higher organic carbon (1.39 and 1.31% respectively) compared to
other systems. Significant variation in soil available N and P was observed among different input packages
as well as in different cropping systems. Organic packages registered significantly higher residual N and
P (252 and 28.2 kg ha respectively). Rice-groundnut and rice-dolichos bean (for green pod vegetable)
recorded significantly higher available N (256 and 254 kg ha*respectively) and P (28.3 and 27.7 kg ha-
! respectively) compared to other systems.

Ludhiana: Soil EC, pH, OC, available N, P and K was estimated for second set of experiment. Though
there was not much variation in EC and pH was observed, soil organic carbon was found to increase by

Inorganic Organic
Organic turmeric crop at Ludhiana Comparative growth of cotton at 30 days after sowing at
Ludhiana
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Table 4. Influence of organic, inorganic and integrated package on soil available nitrogen, phosphorus and
potassium at the end of cropping cycle

Cropping/Input system N (kg ha?) P (kg ha?) K (kg ha?)

Org Inorg IM Mean Org Inorg IM Mean Org Inorg IM Mean
Bajaura
Cauliflower-pea-tomato 175 205 191 190 63,5 950 794 793 155 180 173 169
French bean-cauliflower-french bean 160 221 207 196 74.7 985 86.6 86.6 166 187 177 176
Cauliflower-pea-cauliflower 207 220 206 211 75.6 945 842 8438 167 187 175 176
Maize-garlic 189 234 209 211 72.1 90.7 83.1 82.0 158 184 175 173
Mean 183 220 203 715 94.7 83.3 161.5 185 175
Bhopal
Soybean-wheat 280 228 226 245 111 369 789 76 705 717 704 709
Soybean-mustard 238 236 243 239 100 36.0 815 73 680 697 685 687
Soybean-chickpea 251 261 263 258 106 374 924 79 725 635 683 681
Soybean-linseed 222 217 205 215 584 299 67.0 52 632 723 689 681
Mean 248 236 234 94 35 80 686 693 690
CD (P=0.05) SEm+ CD SEm+ CD SEm+ CD
Package 3.13 NS 3.80 14.9 15.8 NS
Cropping 3.68 10.9 570 16.9 17.6 NS
Cropping X Package 6.36 18.9 9.90 NS 30.6 NS
Package X Cropping 6.34 20.3 9.34 NS 30.8 NS
Calicut
Ginger 126 124 131 127 6.38 20.0 109 124 149 198 200 182
Turmeric 136 118 132 129 1.42 282 432 243 237 284 252 258
Black pepper 264 269 317 283 358 29.7 33.7 331 221 228 278 242
Mean 175 170 193 145 26.0 29.3 202 237 243
CD (P=0.05) SEmz CD SEm+ CD SEmz CD
Package 3.04 9.23 059 1.77 5.57 16.6
Cropping 2.82 8.06 0.89 2.55 7.46 21.4
Cropping X Package 4.89 14.0 1.55 4.42 12.7 36.4
Package X Cropping 5.02 14.7 1.39 4.02 11.7 341
Coimbatore
Cotton-maize-green manure 247 242 230 240 19.8 18.2 17.6 185 680 672 682 678
Chillies-sunflower-green manure 252 246 248 249 21.4 20.6 19.7 20.6 668 642 638 649
Brinjal-sunflower-green manure 228 212 209 216 21.0 19.8 18.2 19.7 639 616 624 626
Mean 242 233 229 20.7 19.5 185 662 643 648
Dharwad
Maize-chickpea 269 267 286 274 325 252 28.8 28.8 392 267 356 338
Cotton+pea 292 256 286 278 33.2 227 279 279 363 256 331 317
Groundnut-sorghum 282 267 280 276 34.2 241 294 29.2 373 267 360 333
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Cropping/Input system N (kg ha?) P (kg ha?) K (kg ha?)

Org Inorg IM Mean Org Inorg IM Mean Org Inorg IM Mean
Potato-chickpea 282 252 270 268 33.7 249 287 29.1 403 252 369 341
Soybean-wheat 290 254 277 274 328 256 281 28.8 379 254 346 326
Mean 283 259 280 33.3 245 28.6 382 259 352
Karjat
Rice-groundnut 263 251 254 256 29.0 27.8 28.1 283 344 329 340 338
Rice-maize (sweet corn for cob) 230 217 222 223 278 25.1 26.6 265 355 345 347 349
Rice-mustard 247 217 234 233 281 269 269 27.3 346 328 342 339
Rice-dolichos bean (For green 268 243 251 254 278 272 28.1 27.7 367 354 356 359
pod vegetable)
Mean 252 232 240 28.2 26.8 27.4 353 339 346
CD (P=0.05) SEm+ CD SEm+ CD SEm+ CD
Package 2.98 8.69 0.28 0.82 4.23 NS
Cropping 3.44 10.0 0.33 0.94 4.89 NS
Cropping X Package NS NS NS
Package X Cropping 5.95 NS 0.56 NS 8.49 NS
Ludhiana Il
Sorghum-berseem 271 260 266 266 60.1 58.7 59.9 59.6 172 167 170 170
Maize-berseem-bajra 285 277 281 281 613 57.2 602 59.6 164 159 156 160
Maize-berseem-maize+cowpea 300 285 287 291 67.2 579 635 629 169 163 160 164
Sorghum+guar-oats-cowpea 278 271 265 271 60.2 56.0 585 58.2 158 152 165 158
Mean 284 273 275 62.2 575 60.5 166 160 163
CD (P=0.05) SEmz CD SEmz CD SEmz CD
Package 1.44 4.96 0.52 1.79 1.10 3.81
Cropping 1.76 5.11 1.41 NS 1.41 4.03
Cropping X Package 3.06 NS 2.41 NS 2.40 7.00
Package X Cropping 3.01 NS 2.15 NS 2.36 7.13
Modipuram
Basmati rice-wheat-sesbania GM 238 144 193 192 218 140 16.8 17.5 255 169 247 224
Rice-barley+mustard-GG 179 158 171 169 173 7.38 9.52 11.4 212 129 158 166
Maize cob-potato-okra 236 174 198 203 199 184 20.0 19.4 215 136 209 187
Maize-mustard+radish-sesbania GM 148 125 137 137 240 17.1 234 220 257 221 239 239
Mean 200 150 175 20.8 142 17.4 235 164 213
Pantnagar
Basmati rice-wheat-sesbania 336 380 327 348 284 357 356 332 269 291 284 281
(green manuring)
Basmati rice-lentil-sesbania 352 390 382 375 385 332 382 36.6 291 260 255 369
(green manure)
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Cropping/Input system N (kg ha?) P (kg ha?) K (kg ha?)

Org Inorg IM Mean Org Inorg IM Mean Org Inorg IM Mean
Basmati rice-vegetable pea-sesbania 357 384 387 376 38.7 324 30.8 34.0 270 284 269 274
(green manure)
Basmati rice-brassica napus- 349 330 353 344 293 359 343 332 250 265 250 255
sesbania (green manure)
Mean 349 371 262 33.7 343 347 270 275 265
CD (P=0.05) SEm+ CD SEm+ CD SEm+ CD
Package 3.05 12.0 0.92 NS 3.28 NS
Cropping 459 13.6 0.95 NS 3.06 9.10
Cropping X Package 7.92 23.6 1.65 4.92 5.30 15.8
Package X Cropping 7.57 23.6 1.70 5.54 5.65 18.6
Raipur
Soybean-berseem 252 269 265 262 129 146 139 1338 248 255 255 253
Soybean-isabgol 248 269 256 258 123 13.0 15.0 134 251 261 258 257
Soybean-onion 261 278 274 271 143 17.7 145 155 250 281 270 267
Soybean-safflower 252 278 260 263 155 16.3 15.7 15.8 246 281 281 269
Mean 253 274 264 13.8 154 148 249 270 266
CD (P=0.05) SEm+ CD Sem+ CD SEm+ CD
Package 3.40 11.8 0.28 0.98 3.39 11.7
Cropping 539 NS 0.49 1.41 424 123
Cropping X Package 9.34 NS 0.85 NS 7.36 NS
Package X Cropping 8.77 NS 0.79 NS 7.21 NS
Ranchi
Rice-wheat 273 240 260 258 556 575 53.0 554 215 159 178 184
Rice-potato 292 251 268 270 59.3 60.3 54.0 57.9 230 162 190 194
Rice-linseed 288 238 256 261 541 553 53.0 54.1 225 154 180 186
Rice-lentil 289 241 266 265 49.6 54.3 52.0 520 218 150 176 181
Mean 286 243 263 54.7 56.9 53.0 222 156 181
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22.8% under organic compared to inorganic package. Sorghum+guar-oats-cowpea registered higher OC
of 0.57% compared to other systems. Available N, P and K was observed to be higher with organic input
system.. Among the cropping systems, maize-berseem-maize+cowpea recorded significantly higher
residual N (291 kg ha') and P (62.9 kg ha?) while K was significantly higher under sorghum-berseem
(170kg ha) system.

Modipuram: Soil EC, PH, OC, available N, P and K were estimated during the year. The result reveals
that not much variation in EC and PH among various management practice and cropping systems.
However, the soil quality under inorganic package deteriorated as it is evidenced through reduction in
organic carbon by 73% under inorganic over organic package. Among the different cropping systems,
maize for cob-potato-okra and maize-mustard+radish-sesbania (greenmanure) systems recorded higher
organic carbon (0.60%). At the end of cropping cycle, it was observed that, the available N, P and K
were higher with organic package followed by integrated. The residual soil P and K was higher in maize-
mustard+radish-greengram (22.0 and 239 kg ha') system while N was higher in maize cob-potato-okra
system (203 kg ha).

Evaluation of nutrient inputs for Basmati rice at Evaluation of maize + cowpea system under organic
Modipuram management at Modipuram

Pantnagar: Soil OC was found to be 16.9 and 13.2% higher with organic and integrated over inorganic
package. Among the various cropping systems, basmati rice-lentil-sesbania (green manure) system
resulted in higher OC (0.93%) followed by basmati rice-vegetable pea-sesbania (green manure) 0.92%.
Available N, at the end of cropping cycle was significantly influenced by both input and cropping system
packages. Drop in residual N was observed to the level of 5 9% W|th organlc over inorganic while P and
K were observed statistically non-significant. [ . gasiiia, el s wp&n; w* R TRy
Significantly higher available N was recorded with [ PAa A [ R ke Ry
basmati rice-vegetable pea-sesbania (green - ' ‘ B
manure) system (376 kg ha?). Basmati rice-lentil-
sesbania (green manure) recorded higher residual
K (369 kg ha*) compared to other systems. Available
P did not differ significantly among the system.
Available Mn, Cu and Fe were significantly influenced
by different input packages. Residual Mn, and Cu
was found to increase by > 50% with organic over
inorganic package while in Fe, the increase was
observed to be 26.2% only. Among the various
systems, Basmati rice-lentil-sesbania (green
manure) registered significantly higher residual
availability of Cu in soil while Basmati rice-wheat- Sesbania green manuring in organic field at Pantnagar
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sesbania (green manure) recorded higher Mn. Basmati rice-brassica napus-sesbania (green manure)
recorded higher Zn. Availability of Fe did not differ significantly among the cropping systems.

Raipur: Soil bulk density, organic carbon, available N, P and K were estimated at the end of cropping
cycle. The soil bulk density was observed significantly lower with organic (1.30 g/cc) over inorganic (1.34
g/cc). Considerably higher bulk density of 1.34 g/cc was observed with soybean-safflower system. Around
11.1% higher organic carbon was observed under organic than inorganic package. No significant variation
in residual organic carbon was observed among different cropping system. Significantly lower available
N, P and K was observed under organic package compared to inorganic irrespective of cropping systems.
Though available N did not differ significantly among systems, soybean-safflower systems resulted in
higher residual P (15.7 kg ha') and K (269 kg ha'). The reverse trend of lower.

Ranchi: Available N, P and K were estimated at the end of cropping cycle. The available N and K were
higher with organic package followed by integrated while P was higher under inorganic package. Rice-
potato system recorded higher residual soil N, P and K (270, 57.9 and 194 kg ha?).

Soil microbial count (Table 6)

Soil microbial count was estimated at Dharwad only. The increase in fungi and actinomycetes
was found to be 32.4% and >100% with organic over inorganic package while higher bacteria’s population
was recorded with integrated (8.1%). Considerably higher count of fungi (92.3x10* CFU/g) and
actinomycetes (68.3x10*CFU/g) was observed with potato-chickpea systems while ground nut-soybean
recorded higher bacteria count (11x10* CFU/qg).

Table 6. Influence of methods of organic, inorganic and integrated on soil microbial count (x10* CFU/g) at the end of
cropping cycle

Cropping system/ Fungi Bacteria Actinomycetes
package Org Inorg Integ Mean Org Inorg Integ Mean Org Inorg Integ Mean
Dharwad

Maize-chickpea 8.0 5.0 11.0 8.0 12.0 6.0 8.0 8.7 46.0 18.0 16.0 26.7
Cotton+pea 7.0 8.0 11.0 8.7 8.0 8.0 6.0 7.3 53.0 5.0 52.0 36.7
Groundnut-sorghum 7.0 5.0 4.0 5.3 9.0 5.0 19.0 11.0 73.0 45.0 47.0 55.0
Potato-chickpea 23.0 10.0 4.0 12.3 4.0 8.0 3.0 5.0 86.0 70.0 49.0 68.3
Soybean-wheat 4.0 9.0 6.0 6.3 6.0 10.0 4.0 6.7 73.0 24.0 31.0 42.7
Mean 9.8 7.4 7.2 7.8 7.4 8.0 66.2 324 39.0

Economics (Table 7)

Bajaura: Gross return was significantly higher (60.7%) with integrated followed by organic (43.2%) over
inorganic package. Due to the lower cost of cultivation under these treatments, the increase in net returns
was 132 and 177% higher with organic and integrated over inorganic package. Higher B: C ratio of 1.79
was recorded with integrated system. All the systems registered higher B: C ratio with integrated package
and among the systems, maize-garlic recorded higher B: C ratio of 3.60.

Coimbatore: An increase in cost of cultivation due to organic and integrated package was observed (20.6
and 8.0% respectively). Further, the gross return was less by 15.2% with organic over inorganic packages.
Consequence of this reduced net return (34.4 and 4.6%) was observed with organic and integrated
package respectively. Among the systems, brinjal-sunflower-green manure recorded higher net return of
Rs. 1,00,546 ha? but higher BC ratio of 1.80was recorded with cotton-maize-green manure system. All
the system performed better with inorganic in terms of economics.
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Dharwad: Organic input package resulted in 37.7% increase in gross returns over inorganic while
integrated recorded increase to the level of 22.6%. The same trend was also reflected in cost of cultivation
as organic package resulted in 25.8% increased cost while integrated recorded 13.2%. Considerably
higher (50.6%) net return with organic was recorded whereas integrated recorded 33.3% increase over
inorganic. B: C ratio was found to be higher with organic input (3.01). Among the cropping systems,
groundnut-sorghum recorded higher B: C ratio of 3.82. The same system and cotton+pea recorded higher
B: C ratio with organic package while for maize-chickpea, integrated was found to be more effective.
Cotton+pea and ground-sorghum systems registered higher B:C ratio of 4.06 and 4.12 respectively with
organic package.

Jabalpur: Organic nutrient input recorded 9.4% increase in gross returns, 2% reduction in cost of
cultivation and 20.2% increase in net returns. The B: C ratio was also higher (2.31) compared to inorganic
and integrated packages. Among the cropping systems, basmati rice-vegetable pea-sorghum registered
higher gross return (Rs. 1,46,987 ha?), net returns (Rs. 82042 ha') and B: C ratio (2.26). Invariably, all
the system recorded higher net returns and B: C ratio with organic management.

Modipuram: Organic and integrated package increased the gross returns by 40.1% and 16.9% over
inorganic irrespective of cropping systems. Though the cost of cultivation was higher under organic (84%)
and integrated (41.5%), considerably higher net returns was recorded with organic (24.1%) and integrated
(8%) over inorganic mainly due to premium price. Among the different systems, maize for cob-potato-
okra recorded higher gross returns (Rs. 3,50,530 ha?), net returns (Rs. 2,54,878 ha') and B: C ratio
(2.72). Higher B: C ratio of 2.68 was observed under inorganic management due to lower cost of
cultivation.

Pantnagar: Increase in gross returns with organic and integrated was found to be 41.6 and 8.8% over
inorganic package. Cost of cultivation, net return and B: C ratio also followed the same trend with organic
package recording Rs. 54786 ha?, Rs. 123146 ha! and 3.27 followed by integrated Rs. 50929 ha*, Rs.
85805 ha! and 2.76 respectively. Among the systems, basmati rice-lentil-sesbania (green manure) resulted
in higher B: C ratio of 4.35. All the systems recorded higher BC ratio under organic package.

Raipur: The cost of cultivation with organic and integrated package was found to increase by 23.7 and
5.5% over inorganic. Net returns increased only 8.7% with organic and 5.9% with integrated package.
Though higher gross return of 16.7% and 5.7% was observed with organic and integrated, owing to higher
cost of cultivation, marginal difference was observed in B: C ratio between integrated and inorganic
package (0.78). Soybean-onion system recorded higher gross returns of Rs. 1,23,028 ha*, cost of
cultivation (Rs. 54, 480 ha?), net returns (Rs. 68547 ha')and B: C ratio (1.06). B: C ratio of soybean-
berseem was found to be higher (1.01) with organic while soybean-onian recorded higher (1.18) under
inorganic package.

Ranchi: Organic and integrated package recorded increase in gross returns by 45.7 and 4.9% respectively
over inorganic. The cost of cultivation also found to be 48.9 and 24.4% higher with these packages
respectively. Owing to higher gross returns, an increase in net return by 36% was recorded with organic
while under integrated, net returns dropped by 4.4%. Inorganic package recorded higher B: C ratio of
1.67 followed by organic (1.34). Among the systems, rice-potato recorded higher B: C ratio (1.68) while
rice-linseed recorded lowest (1.01).

Nutrient uptake (Table 8 to 12)
Six centres estimated uptake of nutrient for all the crops evaluated under different management practices.

Bajaura: Crops like cauliflower, pea, french bean and maize have recorded higher N uptake under
integrated whereas, tomato and garlic have took higher N under organic package. Higher P uptake of
pea (0.66%), tomato (0.22%), french bean (0.38%), cauliflower (0.42%) and garlic (0.39%) was observed
with organic package. K uptake was also found to be better under organic package for almost all the
crops grown in the system during kharif and rabi while in summer, integrated package recorded higher
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K. Fe uptake was higher either under organic or integrated package. Among the different crops, higher
uptake of 445 g ha* was observed with cauliflower. Cu and Mn uptake also followed the similar trend for
various vegetable crops grown in the sequence while Zn was recorded higher with french bean.

Dharwad: N, P and K uptake in all the crops were found to be higher under organic package except
maize. Crops like Groundnut (207 kg ha?), potato (134 kg ha?), soybean (257 kg ha') and chickpea
(102 kg ha') have recorded higher N uptake under organic management. P and K also followed the similar
trend for various crops grown in the sequence. Maize crop uptake was found to be better under inorganic
management.

Ludhiana: In the second set of experiment in involving fodder crops, uptake of nutrients were assessed
during kharif only. The uptake of N increased by 34.4% in sorghum, 17.1% in maize and 31.3% in
sorghum+gaur under organic over inorganic package. The result reveals that uptake of P was found to
be better under organic for sorghum (27.3 kg ha') and sorghum+guar (38.7 kgha?). K uptake was also
observed in the same trend with sorghum-+gaur recording higher uptake of 110 kg ha' K under organic
package.

Organic Basmati rice crop at Ludhiana Organic cotton crop at Ludhiana

Pantnagar:. Higher N uptake in basmati rice was observed with integrated (77.2 kg ha?) followed by
organic (75.2 kg ha') over organic (70.6 kg ha') package. N uptake of basmati rice was significantly
influenced by cropping system. Around 23% higher P uptake with organic package compared to inorganic
was observed for basmati rice. K uptake by basmati rice was significantly higher (69.1 kg ha) with organic
package.

Raipur: Significant difference in N uptake during kharif due to various management packages was
observed. Among the different crops, uptake was higher in soybean under integrated (96.3 kgha*) followed
by berseem (82.4 kg ha?). P uptake was highly influenced by management practice especially for
soybean. Integrated recorded higher uptake of P (17.9 kg ha?) followed by inorganic (14.6 kg ha'). Similar
trend was observed for K uptake also. Although K uptake rate remained non significant during rabi. Soybean
in kharif recorded higher K uptake (53.2 kg ha-1) under integrated package.

Ranchi: Rice recorded N uptake of 103.5 kg ha* with organic followed by integrated (95.7 kg ha') and
inorganic (87.2 kg ha'). N uptake of potato and was found to be higher (63.4 kg ha*) with organic while
wheat was higher with inorganic. P uptake of rice was also higher under organic package (21.0 kg ha)
followed by integrated (18.2 kg ha?). Potato recorded higher P uptake (47.2 kg ha') with organic. Like N
and P, K uptake also registered similar trend in rice with organic (72.4 kg ha') package recorded higher
uptake followed by integrated (66.9 kg ha). Higher K uptake in wheat, lentil and linseed was observed
with inorganic while K uptake of potato was found to better under organic (211.2 kg ha?).

B 38 | Annual Report2012-13



Network Project on Organic Farming

Table 8. Influence of organic, inorganic and integrated on N uptake (kg ha') of crops

Cropping systems/ Organic Inorganic Integrated
package

Kharif Rabi  Summer Kharif Rabi  Summer Kharif Rabi  Summer
Bajaura
Cauliflower-pea-tomato 0.75 1.68 0.78 0.74 1.62 0.75 0.80 1.90 0.74
French bean-cauliflower- 1.56 0.88 1.25 1.42 0.64 1.29 1.66 0.75 1.35

french bean

Cauliflower-pea-cauliflower 0.85 1.65 0.80 0.80 1.58 0.77 0.88 1.94 0.86

Maize-garlic 0.60 0.65 0.55 0.56 0.62 0.58
Dharwad
Maize-chickpea 206.0 78.0 234.0 58.8 217.0 73.8
Cotton+Pea 24.5 83.1 21.9 61.7 19.7 74.4
Groundnut-Sorghum 207.0 92.3 178.0 66.2 192.0 65.3
Potato-chickpea 134.0 102.0 127.0 90.4 116 106.0
Soybean-wheat 257.0 72.5 203.0 43.9 236.0 57.1
Ludhiana Il
Sorghum-berseem 105.5 78.5 95.8
Maize-berseem-bajra 66.1 56.5 65.3
Maize-berseem- 67.5 57.9 66.8
maize+cowpea
Sorghum+guar- 123.6 94.1 112.5
oats-cowpea

Kharif
CD (P=0.05) SEm+ CD
Input 2.84 9.81
Cropping 3.57 10.4
Cropping X Input 6.19 NS
Input X Cropping 6.06 NS
Pantnagar
Basmati rice-wheat- 68.6 72.3 76.9
sesbania (green manure)
Basmati rice-lentil- 79.1 76.1 89.9
sesbania (green manure)
Basmati rice-vegetable 74.1 66.6 69.2
pea-sesbania (green
manure)
Basmati rice-Brassica 79.1 67.3 72.7
napus-seshania
(green manure)

Kharif

CD (P=0.05) SEms+ cD
Input 1.56 NS
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Cropping systems/ Organic Inorganic Integrated
package

Kharif Rabi  Summer Kharif Rabi  Summer Kharif Rabi  Summer
Cropping 1.20 6.05
Cropping X Input 2.07 6.16
Input X Cropping 2.36 7.99
Raipur
Soybean-berseem 86.6 81.2 86.3 77.6 102.4 82.4
Soybean-isabgol 85.9 6.11 83.5 8.63 95.9 7.46
Soybean-onion 80.3 23.2 79.6 30.0 92.8 28.0
Soybean-safflower 81.8 38.5 81.1 41.5 94.3 47.2

Kharif Rabi

CD (P=0.05) SEmz CD SEmz CD
Input 1.32 4.54 1.29 NS
Cropping 1.36 3.93 1.89 5.49
Cropping X Input 2.35 NS 3.27 NS
Input X Cropping 2.42 NS 3.12 NS
Ranchi
Rice - wheat 105.4 50.1 88.6 64.4 96.8 58.0
Rice - potato 113.1 63.4 94.4 52.8 102.5 62.7
Rice - linseed 101.6 44.8 83.8 43.6 93.6 44.6
Rice - lentil 93.8 37.6 82.0 44.0 90.0 43.3

Table 9. Influence of inorganic, inorganic and integrated on P uptake (kg ha?) of crops

Cropping systems/ Organic Inorganic Integrated
package

Kharif Rabi  Summer Kharif Rabi  Summer Kharif Rabi  Summer
Bajaura
Cauliflower-pea-tomato 0.38 0.66 0.22 0.35 0.42 0.18 0.38 0.57 0.20
French bean-cauliflower- 0.38 0.40 0.33 0.32 0.28 0.30 0.34 0.36 0.32

french bean

Cauliflower-pea-cauliflower 0.40 0.58 0.50 0.32 0.45 0.40 0.35 0.55 0.48

Maize-garlic 0.30 0.39 0.23 0.30 0.28 0.35
Dharwad

Maize-chickpea 26.3 23.4 28.5 18.7 24.1 21.2
Cotton+pea 2.90 10.2 2.10 9.10 2.40 9.30
Groundnut-sorghum 20.1 19.1 17.7 11.6 19.1 17.3
Potato-chickpea 18.4 22.8 21.8 19.5 16.3 21.9
Soybean-wheat 20.8 25.5 12.4 20.2 19.7 24.0
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Cropping systems/ Organic Inorganic Integrated
package
Kharif Rabi  Summer Kharif Rabi  Summer Kharif Rabi  Summer
Ludhiana Il
Sorghum-berseem 27.3 21.1 25.4
Maize-berseem-bajra 21.0 24.2 24.8
Maize-berseem- 25.8 25.3 28.9
maize+cowpea
Sorghum+guar- 38.7 24.9 35.3
oats-cowpea
Kharif
CD (P=0.05) SEm+ CD
Package 1.81 NS
Cropping 2.08 6.04
Cropping X Package 3.60 NS
Package X Cropping 3.61 NS
Pantnagar
Basmati rice-wheat- 14.3 10.9 12.2
sesbania (green manure)
Basmati rice-lentil- 13.0 11.0 13.0
sesbania (green
manure)
Basmati rice-vegetable 12.5 11.5 11.7
pea-sesbania (green
manure)
Basmati rice-brassica 14.3 10.5 11.9
napus-sesbhania
(green manure)
Kharif
CD (P=0.05) SEm+ CD
Package 0.33 1.29
Cropping 0.57 NS
Cropping X Package 0.99 NS
Package X Cropping 0.92 NS
Raipur
Soybean-berseem 14.0 11.5 15.1 11.0 19.0 11.5
Soybean-isabgol 13.7 0.67 14.8 1.08 17.9 0.88
Soybean-onion 13.2 7.61 13.6 11.4 17.1 9.05
Soybean-safflower 13.2 9.92 15.0 10.7 17.8 12.4
Kharif Rabi
CD (P=0.05) SEm+ CD SEm+ CD
Package 0.35 1.20 0.42 NS
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Cropping systems/ Organic Inorganic Integrated
package
Kharif Rabi  Summer Kharif Rabi  Summer Kharif Rabi  Summer

Cropping 0.30 0.89 0.74 2.13
Cropping X Package 0.53 NS 1.27 NS
Package X Cropping 0.58 NS 1.18 NS
Ranchi
Rice - wheat 21.0 8.33 16.2 11.6 18.2 10.0
Rice - potato 23.3 47.2 17.8 40.6 19.8 46.2
Rice - linseed 20.1 2.56 15.5 2.76 17.9 2.63
Rice - lentil 19.4 5.80 14.9 7.61 16.8 7.00

Table 10. Influence of inorganic, inorganic and integrated on K uptake (kg ha?) of crops
Cropping systems/ Organic Inorganic Integrated
package

Kharif Rabi  Summer Kharif Rabi  Summer Kharif Rabi  Summer
Bajaura
Cauliflower-pea-tomato 0.68 0.79 0.62 0.61 0.60 0.59 0.65 0.70 0.66
French bean-cauliflower- 0.85 0.74 0.72 0.77 0.60 0.69 0.83 0.68 0.73
french bean
Cauliflower-pea-cauliflower 0.70 0.80 0.53 0.62 0.65 0.48 0.67 0.70 0.56
Maize-garlic 0.70 0.65 0.62 0.58 0.66 0.60
Dharwad
Maize-chickpea 158 97.4 179 71.1 168 75.1
Cotton+pea 20.3 91.2 12.9 60.4 19.5 82.9
Groundnut-sorghum 71.6 72.6 56.2 48.4 58.5 61.3
Potato-chickpea 115 116 90.2 91.9 104 102
Soybean-wheat 113 69.3 98.1 30.5 106 35.6
Ludhiana ll
Sorghum-berseem 95.9 73.9 90.5
Maize-berseem-bajra 64.1 56.1 61.4
Maize-berseem- 60.7 60.1 63.0
maize+cowpea
Sorghum+guar-oats- 110 86.0 106
cowpea
Kharif

CD (P=0.05) SEm#+ cD
Input 3.76 NS
Cropping 3.57 10.4
Cropping X Input 6.18 NS
Input X Cropping 6.53 NS
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Cropping systems/ Organic Inorganic Integrated
package
Kharif Rabi  Summer Kharif Rabi  Summer Kharif Rabi  Summer

Pantnagar
Basmati rice-wheat- 73.7 54.8 75.8
sesbania (green manure)
Basmati rice-lentil- 70.3 55.3 66.3
sesbania (green manure)
Basmati rice-vegetable 66.3 58.9 62.3
pea-sesbania (green
manure)
Basmati rice-brassica 65.9 63.5 60.9
napus-seshania
(green manure)

Kharif
CD (P=0.05) SEm+ CcD
Input 2.02 7.95
Cropping 2.10 NS
Cropping X Input 3.64 NS
Input X Cropping 3.75 NS
Raipur
Soybean-berseem 44.6 83.5 44.2 79.1 57.8 84.9
Soybean-isabgol 43.8 2.26 43.8 3.02 53.6 2.60
Soybean-onion 41.3 11.4 40.3 15.9 48.8 14.3
Soybean-safflower 41.7 11.6 43.5 12.3 52.6 14.0

Kharif Rabi
CD (P=0.05) SEmz CD SEmz CD
Input 0.59 2.04 1.12 NS
Cropping 0.88 2.54 1.81 5.25
Cropping X Input 1.51 NS 2.93 NS
Input X Cropping 1.44 NS 3.13 NS
Ranchi
Rice-wheat 73.8 30.2 64.0 37.7 67.5 33.9
Rice-potato 79.3 211 66.3 165.6 71.0 197.6
Rice-linseed 68.9 21.7 60.5 24.8 66.3 21.1
Rice-lentil 67.4 21.9 59.8 26.7 62.6 255

Quality of organic produces (Table 12)

Only protein content was estimated for all the crops in kharif and rabi at Dharwad. The result revealed
that though numerically higher protein content was observed under inorganic package, but it was on par
with organic and integrated. Among the crops, groundnut recorded higher protein (19.3%) under inorganic
package while chickpea recorded higher protein with integrated (20.4%).
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Table 11. Influence of inorganic, inorganic and integrated on Fe, Cu, Mn and Zn uptake (g ha?)
of crops at Bajura

Cropping systems/ Organic Inorganic Integrated
package

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer
Fe
Cauliflower-pea-tomato 422.5 388.6 272.5 355.2 352.4 222.5 406.4 370.8 235.0
French bean-cauliflower-  409.8 413.5 418.0 283.0 352.2 375.0 356.8 388.4 390.4
french bean
Cauliflower-pea- 445 .4 386.5 260.0 310.3 363.4 215.5 413.1 375.2 226.7
cauliflower
Maize-garlic 405.6 298.0 284.5 270.5 375.0 283.2
Cu
Cauliflower-pea-tomato 35.6 25.4 27.0 10.0 20.2 10.2 31.2 24.5 22.0
French bean-cauliflower- 26.3 28.1 18.0 12.8 12.5 10.0 25.0 25.3 17.4
french bean
Cauliflower-pea- 28.0 28.9 20.4 10.4 10.7 9.0 26.6 22.0 22.2
cauliflower
Maize-garlic 26.1 29.4 12.5 12.5 26.0 24.1
Mn
Cauliflower-pea-tomato 88.2 65.0 62.7 50.5 50.6 42.5 84.8 60.5 60.3
French bean-cauliflower- 69.2 72.3 63.2 36.2 45.1 325 58.7 66.5 47.8
french bean
Cauliflower-pea- 78.5 62.3 60.0 50.2 51.0 32.9 72.7 58.2 48.2
cauliflower
Maize-garlic 42.6 75.0 28.5 57.8 35.3 66.7
Zn
Cauliflower-pea-tomato 38.2 355 38.5 10.6 24.8 24.0 25.4 32.0 32.7
French bean- 52.5 30.4 45.2 18.5 12.5 28.5 38.2 25.5 35.1
cauliflower-french bean
Cauliflower-pea- 40.2 36.2 40.5 11.3 20.0 20.7 31.7 31.5 33.6
cauliflower
Maize-garlic 35.6 38.8 10.0 20.3 30.5 32.6

Table 12. Influence of organic, inorganic and integrated package on Protein (%) content at Dharwad

Cropping systems/ Organic Inorganic INM Mean
package

Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi
Maize-chickpea 9.6 20.6 13.2 20.3 10.4 21.5 11.1 20.8
Cotton+pea 3.1 7.1 3.0 6.4 2.5 7.0 2.9 6.8
Groundnut-sorghum 18.7 8.4 20.7 9.0 18.5 6.4 19.3 7.9
Potato-chickpea 8.7 18.5 5 20.2 8.7 20.4 9.0 19.7
Soybean-wheat 13.3 11.3 12.9 10.0 12.6 10.9 12.9 10.7
Mean 10.7 13.2 11.9 13.2 10.5 13.2
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7.2 Evaluation of source of nutrient for organic package
in different cropping system

Title of the experiment: Management of soil fertility using organic inputs in prominent cropping systems.
Objectives:

. To study the impact of various on and off farm produces of organic sources on nutrient supplying
capacity, soil health and crop yield.

. To optimize the use of organic resources for improving their efficiency and quality of produce.

. Economic analysis of various nutrient management options in cropping systems.

Treatment: There are nho common treatments for all the centres as cropping system and source for
nutrients are varying from location to locations. The details of treatments are given in Table 13 along with
experimental results.

Year of start: 2004-05 with few centres modifying cropping system during 2007-08 and 2008-09.

Locations: All the 13 centres in different ecosystem as mentioned in section 7.1 have conducted the
experiments.

Results
Grain and straw yield (Table 13)

Bajaura: Two systems namely coriander-pea-tomato and cauliflower-pea-cauliflower were evaluated with
different organic sources. During kharif application of FYM fb biodynamic fb panchgavya recorded higher
yield of coriander (5463 kg ha') and cauliflower (11150 kg ha™). Significantly lower yield was observed
with FYM fb biodynamics and rock phosphate enriched FYM + VC (1:1) in coriander and cauliflower
respectively. Though, the higher yield of pea was observed with FYM fb BD alone, its increase over FYM
fo BD fb Panchagvya was 96 %. Tomato recorded higher yield under rock phosphate enriched FYM +
VC (1:1) application and the increase over FYM fb BD alone was found to be 25%.

Bhopal: The yield increase due to biodynamic and panchgavya practice over organic manure alone was
found to be significant in soybean-wheat and maize-chickpea systems. However, combined application
of OM+PG + BD registered higher yield in all crops and the yield increase over organic manure alone
was found to be 17, 411, 393 and 273 kg ha'in soybean, wheat, maize and chickpea respectively.
Application of biodynamic packages alone recorded only marginal increase in yield of all the crops over
control.

Calicut: Six treatments comprising of five different combinations of nutrient sources along with absolute
control were evaluated in ginger and turmeric crops. In case of ginger, significantly higher rhizome yield
of 7100 kg ha! was observed with FYM+PG+RP which is 69.1% higher than absolute control. The next
best combination FYM+biodynamic packages+Panchgavya+RP) recorded 6925 kg ha?. Significantly
higher rhizome yield of turmeric was observed with FYM+NC+2VC+PG+BD+RP (12150 kg ha) followed
by FYM+BD+PG+RP (11800 kg ha') and FYM+BD +RP (11550 kg ha).
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Monitoring of experiment by Project Director at Calicut Blackpepper under organic management at Calicut

Coimbatore: Two systems namely cotton-maize-green manure and chillies-sunflower-green manure were
evaluated with five different combinations of nutrient sources. In both the systems, it was observed that
application of nutrient through FYM+NEOC @ %2 N each+ panchgavya was found to give higher yield of
cotton (1501 kg ha'), maize (3569 kgha?), chillies (4841 kg ha*) and sunflower (1369 kg ha?) which
was on par with FYM + NEOC @ %2 N each alone for all the crops. The yield reduction due to application
of either biodynamic packages alone or biodynamic with panchagavya was found to be 16 to 40% in
various crops compared to combined application of organic inputs (FYM + NEOC) with panchgavya alone.
Lowest yield in all the crops were observed with application of either biodynamic packages or panchagavya
alone.

Dharwad: Three systems namely groundnut-sorghum, maize-chickpea and chilli + onion were tested
with six different combinations of organic inputs along with control. In all the cropping systems, performance
of EC + VC + GLM + biodynamic spray @ 12g ha® with panchagavya spray was found to be better, but
it is on par with EC + VC + GLM + panchagavya spray or EC + VC + GLM+ biodynamic spray @ 12g ha
1in most of the crops. Spray of panchagavya alone recorded lower yield in all the crops compared to
EC+ VC + GLM. The yield increase in EC + VC + GLM + biodynamic + Panchgavya spray was found to
be 50.7, 38.5, 69.3 and 42.9% in groundnut, sorghum, maize and chickpea respectively over control. In
case of chilli, EC+ VC + GLM + biodynamic spray @ 12g ha™ registered higher yield of 741 kg ha*while
in onion higher bulb yield was obtained with EC + VC + GLM + biodynamic (741kg ha') compared to
other treatments. Straw yield of all the crops have also followed the similar trend.

Jabalpur: Two cropping systems namely basmati rice- duram wheat-green manure and basmati rice-
berseem were evaluated with five different combinations of nutrient sources. In both the cropping systems,
application of nutrients through VC + FYM + NEOC @ 1/3 N each + Panchgavya recorded higher grain
yield (3743, 3700 and 232 kg of basmati rice, wheat and berseem seed ha?) followed by VC + FYM +
NEOC @ 1/3 N each. Biodynamic and panchgavya packages recorded lower yield than that of combination
of organic nutrient inputs. Among the systems, grain yield of basmati rice obtained with basmati rice-
berseem was found to be higher (3325 kg ha?) compared to basmati rice-duram wheat-green manure
(3280 kg ha). Though significant difference in straw yield was noticed among the different nutrient
sources, VC + FYM + NEOF @ 1/3 N each recorded higher straw yield in basmati rice compared to
biodynamic packages.

Karjat: Rice-red pumpkin and rice-cucumber systems have recorded higher yield with application of FYM
+ rice straw + glyricidia leaves @ 1/3" each of N during kharif and FYM + neem cake + vermicompost
@ 1/3 each of N during rabi along with spray of Panchgavya (3565, 13094 kg ha of rice-red pumpkin
and 3735, 11649 kg ha of rice-cucumber respectively). It was at par with application of nutrients through
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Table 13. Influence of source of nutrients on grain and straw yield of crops

Cropping system Source of nutrient Grain Yield (kg/ha) Straw Yield (kg/ha)
Kharif Rabi  Summer Kharif Rabi  Summer
Bajaura
Coriander-pea- Rock phosphate enriched 5067 3307 5784
tomato FYM + VC (1:1)
FYM fb BD 4228 3827 4637
Rock phosphate enriched 4802 4427 4282
FYM + VC (1:1) fb Panchagvya
FYM fb BD fb Panchagvya 5463 4123 2600
Control 696 1215 1256
Control with Panchagavya 817 1552 1411
Mean 3512 3075 3328
Cauliflower-pea- Rock phosphate enriched 8724 4210 7774
cauliflower FYM + VC (1:1)
FYM fb BD 10037 4904 6424
Rock phosphate enriched 10535 3611 5562
FYM + VC (1:1) fb Panchagvya
FYM fb BD fb Panchagvya 11150 2509 5913
Control 1363 1137 1447
Control with Panchagavya 1788 1536 1841
Mean 7266 2985 4827
Kharif Rabi  Summer
(GY) (GY) (GY)
CD (P=0.05) SEmtz CD SEmz CD SEmz CD
Cropping 157 949 39 235 54 331
Source 123 364 121 358 141 415
Cropping X Source 175 514 172 506 199 587
Source X Cropping 223 999 162 505 190 608
Bhopal
Soybean-wheat oM 359 2607
BD 310 2389
OM+PG 374 2864
OM+BD 371 2824
OM+PG+BD 376 3018
Control 302 2009
Mean 349 2619
Maize-chickpea oM 3912 1669
BD 2775 1603
OM+PG 4298 1928
OM+BD 4206 1717
OM+PG+BD 4305 1942
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Calicut

Ginger

Turmeric

Coimbatore

Cotton-maize-
green manure

Cropping X Source
Source X Cropping

FYM+BD+PG+RP
FYM+PG+RP

FYM+BD+RP
FYM+NC+2VC+PG+BD+RP
FYM+NC+2VC+RP
Absolute control

Mean

FYM+BD+PG+RP
FYM+PG+RP

FYM+BD+RP
FYM+NC+2VC+PG+BD+RP
FYM+NC+2VC+RP
Absolute control

Mean

CD (P=0.05)
Cropping

Source

Cropping X Source
Source X Cropping

FYM + NEOC* (1/2+1/2)

Panchagavya alone

FYM+NEOC*(1/2+1/2)+
Panchagavya

Biodynamic Practices

BiodynamicPractices+
Panchagavya

Cropping system Source of nutrient Grain Yield (kg/ha) Straw Yield (kg/ha)

Kharif Rabi Summer Kharif Rabi Summer

Control 2486 1597

Mean 3663 1743
Kharif Rabi
(GY) (GY)

CD (P=0.05) SEm+x CD SEmx CD

Cropping 36.7 163.9 68.9 15.4

Source 37.9 109.5 277.9 96.2

89.8 185.4 37.7 NS
61.2 211.4 125.1 NS

6925
7100
3800
3350
3800
4200
4863
11800
11800
11550
12150
9750
11100
11358
Kharif
SEm+ CD
255 1146
434 1251
614 1769
616 1944

1448 3422 5766

886 2506 5348
1501 3569 6285

958 2895 5269
1085 3090 5692
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Cropping system Source of nutrient Grain Yield (kg/ha) Straw Yield (kg/ha)
Kharif Rabi Summer Kharif Rabi Summer
Mean 1176 3096 5672
Chillies-sunflower- FYM + NEOC* (1/2+1/2) 4806 1262 2814
green manure Panchagavya alone 3777 1025 2295
FYM+NEOC*(1/2+1/2)+ 4841 1369 3034
Panchagavya
Biodynamic Practices 3580 1130 2508
BiodynamicPractices+ 4059 1229 2721
Panchagavya
Mean 4213 1203 2674
Kharif Rabi
(GY) (GY)
CD (P=0.05) SEm+ CD SEmz CD SEmt+ CD
Cropping 5.2 31.3 71.6 434 24.0 145
Source 123.4 369 96.5 289 1447 432
Cropping X Source 1745 NS 136.9 NS 204.3 NS
Source X Cropping 156.0 NS 141.8 NS 184.4 NS
Dharwad
Groundnut-sorghum  EC+VC+GLM 3618 1820 3305 11843
Panchagavya spray 3001 1420 2783 10990
EC+VC+GLM + 3980 1883 3479 10700
Panchagavya spray
EC+VC+GLM+ 3926 1700 3504 11013
Biodynamic spray @5g/ac
EC+VC+GLM+ Biodynamic 4299 1914 3678 10802
spray @5g/ac+ Panchagavya
spray
FYM+VC+GLM 3573 1759 3127 11344
Control 2853 1382 2521 9700
Mean 3607 1697 3200 10913
Maize-chickpea EC+VC+GLM 5236 1337 6218 1172
Panchagavya spray 4360 1145 4938 1062
EC+VC+GLM + 5781 1366 6723 1263
Panchagavya spray
EC+VC+GLM+ Biodynamic 5631 1253 6285 1131
spray @5g/ac
EC+VC+GLM+ Biodynamic 6015 1380 6487 1144
spray @5g/ac+
Panchagavya spray
FYM+VC+GLM 5067 1130 5544 1120
Control 3552 966 4298 931
Mean 5092 1225 5785 1118
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Cropping system

Source of nutrient

Grain Yield (kg/ha)

Straw Yield (kg/ha)

Kharif Rabi Summer Kharif Rabi Summer
Chilli+onion EC+VC+GLM 649
Panchagavya spray 435
EC+VC+GLM + 707
Panchagavya spray
EC+VC+GLM+ Biodynamic 702
spray @5g/ac
EC+VC+GLM+ Biodynamic 741
spray @5g/ac+ Panchagavya
spray
FYM+VC+GLM 579
Control 264
Mean 582
Kharif Rabi Kharif Rabi
(GY) (GY) (SY) (GSY)
CD (P=0.05) SEmt+ CD SEmz CD SEmt CD SEmz CD
Cropping 119.1 467 33.5 204 139.0 845 114.9 696
Source 120.6 346 56.0 163 167.4 486 183.7 535
Cropping X Source 209.2 599 79.4 NS 236.2 NS 266.7 932
Source X Cropping 227.7 717 80.9 NS 259.6 NS 259.6 756
Jabalpur
Basmati rice - VC+FYM+NEOF 3601 3403 6307 5941
D.wheat-green @1/3 N each
manure Panchgavya alone 3034 2545 6251 5619
VC+FYM+NEOF@1/3N 3669 3700 6396 6811
each +Panchgavya
Biodynamic practices 2802 2496 6189 5749
Biodynamic practices+ 3294 2725 6282 6047
Panchgavya
Mean 3280 2974 6285 6033
Basmati rice - VC+FYM+NEOF 3625 235 3520 31033
berseem @1/3 N each
Panchgavya alone 3050 226 6350 29944
VC+FYM+NEOF @1/3N 3786 232 6573 31925
each +Panchgavya
Biodynamic practices 2894 218 6297 29814
Biodynamic practices+ 3269 229 6449 30083
Panchgavya
Mean 3325 228 5838 30560
Kharif Rabi Kharif Rabi
(GY) (GY) (SY) (GSY)
CD (P=0.05) SEmt+ CD SEmz CD SEmt CD SEmz CD
Cropping 1525 NS 1.0 5.89 0.13 0.76 867 5258
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Cropping system Source of nutrient Grain Yield (kg/ha) Straw Yield (kg/ha)
Kharif Rabi Summer Kharif Rabi Summer
Source 67.2 201 19 556 0.12 0.35 816 NS
Cropping X Source 95.0 NS 25 7.87 0.17 0.50 1154 NS
Source X Cropping 1745 NS 2.6 8.75 0.19 0.83 1348 NS
Karjat
Rice- red pumpkin Kh. FYM + rice straw + 3478 12561 4042 4367
glyricidia leaves @1/3
N each Rb. FYM +NC +
VC - @1/3“ N each
Panchagavya alone 2734 6096 3226 3548
Kh. FYM + rice straw + 3565 13094 4207 4528
glyricidia leaves @1/3“ N
each Rb. FYM +NC +VC -
@1/3“ N each + Panchagavya
Biodynamic practices 2698 5502 3164 3692
Panchagavya + Biodynamic 2946 6269 3490 3862
practices
Mean 3084 8704 3626 3999
Rice- cucumber Kh. FYM + rice straw + 3565 11357 4313 2212
glyricidia leaves @1/3“ N
each Rb. FYM +NC +VC -
@1/39 N each
Panchagavya alone 2851 4143 3434 2042
Kh. FYM + rice straw + 3735 11649 4447 2328
glyricidia leaves @1/3“ N
each Rb. FYM +NC +VC -
@1/3“ N each + Panchagavya
Biodynamic practices 2778 4033 3421 1700
Panchagavya + Biodynamic 3076 4439 3660 2170
practices
Mean 3201 7124 3855 2090
Kharif Rabi Kharif Rabi
(GY) (GY) (SY) (GSY)
CD (P=0.05) SEm+ CD SEmz CD SEmt CD SEmz CD
Cropping 29 NS 104 630 43 NS 131 795
Source 80 239 321 961 94 282 226 NS
Cropping X Source 113 NS 455 NS 133 NS 318 NS
Source X Cropping 105 NS 420 NS 127 NS 313 NS
Ludhiana
Maize-wheat+ B.rice Other crops
gram-summer-
moong GM FYM 5860 3173 11500 4160
GM+PG FYM+PG 5710 3100 11653 3917
GM+BD BD 3610 2013 7500 2743
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Cropping system Source of nutrient Grain Yield (kg/ha) Straw Yield (kg/ha)
Kharif Rabi Summer  Kharif Rabi Summer
GM+BD+FYM FYM+BD 5803 3300 11613 3927
GM+PG+BD FYM+PG+BD 5877 3280 11297 4060
Control Control 1270 993 3093 3250
Mean 4988 2643 9443 3676
Basmati rice- wheat- GM FYM 3640 3533 5397 4417
green manure
GM+PG FYM+PG 3623 3580 5523 4387
GM+BD BD 3627 1900 5197 3257
GM+BD+FYM FYM+BD 3728 3402 5697 4597
GM+PG+BD FYM+PG+BD 3753 3540 5370 4433
Control Control 2433 1467 3487 2050
Mean 3467 1467 5112 3857
Kharif Rabi Kharif Rabi
(GY) (GY) (SY) (GSY)
CD P=0.05) SEm+ CD SEmz+ CD SEm+ CD SEm+ CD
Cropping 44.8 272 43.1 262 1325 NS 32 NS
Source 121.3 357 154.6 455 814 2395 179 526
Cropping X Source 171.6 505 219.1 NS 1152 3387 253 744
Source X Cropping 163.1 518 204.3 NS 1691 8217 233 700
Pantnagar
Basmati rice- FYM+VC+NC+EC (1/4+ 4649 1731 5951

chickpea-sesbania 1/4+1/4+1/4)
(green manure)

Biodynamic (BD) 3644 1244 4913
FYM+VC+NC+EC (1/4+ 4637 1966 5807
1/4+1/4+1/4)+Panchgavya
FYM+VC+NC+EC 1/4+1/4+ 4637 1778 5644
1/4+1/4)+BD
FYM+VC+NC+EC (1/4+ 4829 2003 5651
1/4+1/4+1/4)+BD+Panchgavya
T6=Control 3882 1098 5024
Mean 4380 1637 5499
Basmati rice- FYM+VC+NC+EC 3968 8724 8107 5213 4901
vegetable pea- (1/4+1/4+1/4+1/4)
maize+moong
(moong residues
incorporation)
Biodynamic (BD) 2893 5887 5833 3791 3518
FYM+VC+NC+EC (1/4+ 4241 7729 8300 5184 5470
1/4+1/4+1/4)+Panchgavya
FYM+VC+NC+EC 1/4+1/4+ 4091 7809 8357 5372 5382
1/4+1/4)+BD
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Cropping system Source of nutrient Grain Yield (kg/ha) Straw Yield (kg/ha)
Kharif Rabi Summer  Kharif Rabi Summer
FYM+VC+NC+EC (1/4+1/4+ 4281 8955 8520 5381 5566
1/4+1/4)+BD+Panchgavya
T6=Control 2821 4816 4930 3780 3236
Mean 3716 7320 8107 4787 4679
Kharif Rabi Summer  Kharif Rabi
CD (P=0.05) SEm+ CD SEm+ CD SEmt+ CD SEm+ CD SEmt CD
Cropping 80 488.6 148.6 9044 138.8 844.8
Source 98 288.2 1253 369.6 202.9 639.3136.6 403.1 322 1015
Cropping X Source 138 NS 177.2 522.8 1932 NS
Source X Cropping 150 NS 219.7 963.3 2245 NS
Raipur
Rice-chickpea EC+CDM+NEOC 3813 1271 5746 3050
@ 1/3 N each
Bio dynamic practice 2263 796 3653 1896
EC+CDM+NEOC@1/3N 4156 1146 5861 2573
each+Panchagavya
EC+CDM+NEOC @ 1/3 N 3825 1052 6021 2458
each + Bio dynamic practice
Biodynamicpractice+ EC+ 4256 1375 6195 3031
CDM+NEOC@1/3Neach+
Panchagavya
Mean
Rice-mustard+ EC+CDM+NEOC @ 1/3 N 3704 840 5405 2813
lentil (alternate row) each
Bio dynamic practice 2119 650 3191 2131
EC+CDM+NEOC@1/3N 3862 873 5477 2687
each+Panchagavya
EC+CDM+NEOC @ 1/3 N 3802 865 5765 2636
each + Bio dynamic practice
Biodynamicpractice+ EC+ 4154 940 5975 2804
CDM+NEOC@1/3Neach+
Panchagavya
Mean
Kharif Rabi Kharif Rabi
GY) GY) SY) (GSY)
CD (P=0.05) SEm+ CD SEm+ CD SEmt+ CD SEm+ CD SEmx CD
Cropping 619 NS 223 136 107 NS 36 NS
Source 61.8 185 447 134 72 216 95 285
Cropping X Source 877 NS 631 NS 102 NS 134 NS
Source X Cropping 997 NS 607 NS 141 NS 125 NS
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Cropping system

Source of nutrient

Grain Yield (kg/ha)

Straw Yield (kg/ha)

Kharif Rabi  Summer Kharif Rabi  Summer
Ranchi
Rice-wheat 50% VC+50% KC 3763 1923 5540 3304
BD Preparation (CPP, 2150 1033 3443 1907
BD500 & 501)
VC + K.C+Panchagavaya 3867 2070 5803 3451
VC + K.C+ BD Prepartion 4003 2203 6003 3601
:VC + K.C+ BD Prepartion+ 4203 2332 6307 3742
Panchagavya
Mean
Rice-potato 50% VC+50% KC 3890 16400 5833 2853
BD Preparation (CPP, 2217 6867 3507 1267
BD500 & 501)
VC + K.C+Panchagavaya 3953 16600 6090 2921
VC + K.C+ BD Prepartion 4090 16733 6297 3030
VC + K.C+ BD Prepartion + 4270 16967 6577 3201
Panchagavya
Mean
Kharif Rabi Kharif Rabi
(GY) (GY) (SY) (GSY)
CD (P=0.05) SEmx CD SEmz CD SEmz CD SEmz CD
Cropping 205 NS 225 969 247 NS 120 517
Source 246 521 370 784 336 713 253 535
Cropping X Source 348 NS 523 1108 476 NS 357 NS
Source X Cropping 372 NS 519 1314 492 NS 341 NS
Umium 2A
Maize+soybean FYM+VC 3575 363 8260
(GM)-toria
Panchagavya(PG) 810 91.3 2139
FYM+VC+PG 3677 467 8517
Biodynamic Formulation 915 111 2416
(BD-501)
BD -501 +PG 1063 220 2535
Control 441 11.3 1398
Mean
Maize (green FYM+VC 651 1165 5848 832
cob)+soybean
(GM)-frenchbean Panchagavya(PG) 167 480 1661 197
(green pod) FYM+VC+PG 713 1240 6116 943
Biodynamic Formulation 174 488 1420 211
(BD-501)
BD -501 +PG 197 496 1903 218

B 54 | Annual Report2012-13




Network Project on Organic Farming

Cropping system

Source of nutrient

Grain Yield (kg/ha)

Straw Yield (kg/ha)

Umium 2B

Maize+soybean-
tomato

Maize+soybean-
potato

Maize+soybean-
frenchbean

Kharif Rabi Summer  Kharif Rabi Summer
Control 109 97.8 631 103
Mean 335 661 2930 832

Kharif Rabi Kharif Rabi

(GY) (GY) (SY) (GSY)
CD (P=0.05) SEm+ CD SEmz+ CD SEm+ CD SEm+ CD
Cropping 35 211 8.6 522 170.4 1038 51.6 162.6
Source 93 273 18.5 54.7 149.9 443
Cropping X Source 131 385 26.2 84.0 212.1 626
Source X Cropping 124 397 254 77.3 258.1 1114

FYM

VC
FYM+VC
Control
Mean

FYM

VC
FYM+VC
Control
Mean

FYM

VC
FYM+VC
Control

Mean

CD (P=0.05)
Cropping

Source

Cropping X Source
Source X Cropping

5306 16212

4838 14886

SIS 15607

2137 2393

4449 12275

5468 16708

5287 17038

5571 16794

2259 4214

4646 13689

5642 17047

5484 16182

5687 18075

2377 5359

4798 14166

Kharif Rabi
(GY) (GY)
SEm+ CD SEmz* CD

167.9

NS 370.41454

206.0 612.1 298.7 888

356.8
351.6

NS 517.4 NS
NS 581.4 NS

10895 2049

9468 1696
11053 1919
4804 819
9055 1621
10662 2373

9495 2532
11121 2403
4689 900

8992 2052
11065 4457

9659 4038
11438 4691

5261 1531
9356 3679
Kharif Rabi
(SY) (GSY)

SEm+ CD SEmz CD

375.6 NS 118.3 464.4
332.8 988.7 66.9 198.7
576.4 NS 115.8 344.1
624.7 NS 155.1 547.0
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FYM, rice straw and glyricidia leaves during kharif and FYM + neem cake and vermicompost during rabi.
Application of either panchgavya alone or Biodynamic packages or its combination registered significantly
lower yield in all the crops. The reduction in yield was found to be 17.5, 52.1 and 61.9% in rice, red pumpkin
and cucumber with combination of Panchgavya + biodynamic packages compared to organic sources
+ panchgavya.

Ludhiana: Two systems namely maize-
wheat+gram-summer moong and basmati rice-
wheat-green manure was evaluated with different
organic sources and biodynamic packages.
Application of FYM + panchgavya + biodynamic
packages recorded higher grain yield of maize (5877
kg hal), while in wheat FYM + BD recorded higher
yield (3300 kg ha?). In case of basmati rice, except
control, all the organic sources viz., green manure
alone or its combination with FYM, biodynamic
packages or panchagavya recorded statistically at
par yield. Wheat yield was significantly lower in
biodynamic packages (1900 kg ha™) alone and sit of departmental team of PAU to NPOF experiments
control (1467 kg ha') compared to application of at Ludhiana

FYM alone or with biodynamic and Panchgavya packages. The yield increase due to biodynamic and
panchgavya packages were not significant compared to FYM alone.

Pantnagar: Application of FYM + VC + NC + EC @ % N each + BD + Panchgavya recorded an increase
in yield to the tune of 180 kg ha*in basmati rice compared to application of FYM + VC + NC + EC alone.
However in case of chickpea, it was observed that all the treatments except biodynamic packages alone
or control was at par. Significantly higher yield of 8955 kg ha!in vegetable pea was recorded with FYM
+ VC +NC + EC @ ¥4 N each + BD+Panchagavya compared to other treatments. Residue yield of the
crops also responded similarly as that of economic yield.

Raipur: Two systems namely rice-chickpea and rice-mustard + lentil (alternate row) were evaluated with
five combinations of nutrient sources. Though application of biodynamic package + EC + CDM + NEOC
@ 1/3 N each + panchagavya recorded higher yield of rice (4256 kg ha') and chickpea (1375 kg ha?),
it was at par with application of + EC + CDM + NEOC @ 1/3 N each + panchagavya and EC + CDM +
NEOC @ 1/3 N each alone in both the crops of rice-chickpea system. Similar trend was also observed
with rice-mustard + lentil (alternate row system). Biodynamic practice + EC + CDM + NEOC @ 1/3 N
each +panchagavya recorded higher yield of 940 kg ha?. Lowest yield in all the crops was observed
under biodynamic package alone.

Ranchi: Two systems namely rice-wheat and rice-potato were evaluated for its response to organic inputs
in the form of vermicompost, biodynamic preparation, cow pat pit and panchgavya in various combinations.
All the crops recorded higher yield with vermicompost + KC + biodynamic peparration + panchagavya
(4270, 2332 and 16967 kg ha'in rice, wheat and potato respectively) which was at par with without
panchagavya in the same treatment. Lowest yield was obtained in all the crops under biodynamic
preparation (CPP, BD 500 and 501) alone. The yield increase due to application of panchagavya and
biodynamic preparation over and above, the vermicompost + KC @ ¥ N each was found to be very
minimum in rice and wheat (2.20 and 7.60 % with panchagavya and 5.7 and 14.6% with biodynamic
preparations in rice and wheat respectively). However, the contribution of panchagavya and biodynamic
preparation over and above VC + KC was found to be numerically higher value in potato. The residues
yield of all the crops have also recorded similar trend as that of economic yield.
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Umiam: The experiments were conducted with different combinations of cropping systems and organic
inputs. In the first experiment, two systems namely maize + soybean (green manure)—toria and maize
(green cob) + soybean (green manure)—frenchbean (green pod) were evaluated with biodynamic and
panchgavya packages apart from vermicompost and FYM. Application of FYM + VC + panchagavya
recorded numerically higher yield in maize for grain and green cobs (3677 and 713 kg ha? respectively
and frenchbean (1240 kg ha) but the same was on par with application of FYM + VC alone. Application
of biodynamic preparation or panchagavya alone or its combination resulted in significantly lower yield in
all the crops evaluated. In the other experiment, tomato, potato and frenchbean were evaluated as
succeeding crop after maize + soybean with FYM and vermicompost. The response of maize was found
to be better with application of FYM + VC @ % N each as it recorded significantly higher grain yield
compared to VC alone. In case of vegetable crops, differential response was observed. Though, higher
yield of tomato was observed with FYM alone, its increase over FYM+ VC was only 4 %. Potato recorded
higher yield under vermicompost application and the increase over FYM alone was found to be 2 %. In
case of frenchbean, combined application of FYM + VC resulted in 6% increase in yield over FYM alone.
The yield of residues also performed in similar manner.

Carrot produced under organic management practice at ~ Potato under organic management in raised and sunken
Umiam bed at Umiam

Physical and chemical properties along with microbial count in soil (Table 14, 15)

Bajaura: Soil pH did not vary among various nutrient sources. Soil organic carbon was found to be higher
with application of rock phosphate enriched FYM + VC (1:1) in coriander-pea-tomato (0.86%) and
Cauliflower-pea-cauliflower (0.85%) system. The increase of OC in coriander-pea-tomato was found to
be 72% over control. Higher available N, P and K was also observed under rock phosphate enriched
FYM + VC (1:1) in the same system. In both the systems, residual availability of Mn, Zn, Cu and Fe was
found to be significantly higher with rock phosphate enriched FYM+VC @ %2 N each compared to
application of same with panchagavya or biodynamic preparation and FYM. On an average the increase
in availability of micronutrients was found to be more than 50% in both the systems compared to control.

Bhopal: Soil pH, EC, OC, available N, P and K were estimated and results reveals that different sources
of nutrients did not significantly influenced the EC, organic carbon, available N, P and K. However soybean-
wheat system, application of organic manures alone recorded higher organic carbon (1.15%). Soybean-
wheat system recorded significantly higher available N in the soil (266 kg ha?) with the application of
organic manure+panchagavya along with biodynamic package. Among the two systems also, no
significant change in EC, P and available K was observed.
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Calicut: Soil pH, OC, available N, P, K, Mn, Zn, Cu and Fe were estimated at the end of the cropping
period of ginger and turmeric. No significant change was observed for pH of both the crops due to
application of various organic input packages. FYM + NC + VC + RP recorded higher OC in ginger,
(2.07%) and turmeric (1.17%). Soil available N was found to be higher in the FYM + BD + RP treatment
for ginger and turmeric while, available P was found to be higher in FYM + NC + +2VC + RP treatment
for ginger, while in turmeric, it was better in FYM + BD + RP. Higher residual K was recorded with FYM
+ BD + RP (239 kg ha?) in turmeric. Among the two crops, organic carbon content was found to be
higher in ginger (1.60%) compared to turmeric (1.15%). In ginger, application of different input packages
did not contribute for improvement in soil available micronutrients such as Mn, and Fe as it is evident
that control recorded higher availability of Fe at the end of cropping period. However, in case of turmeric,
FYM + BD + RP registered higher Cu (6.35 ppm) while Mn, Zn, and Fe was higher under FYM + NC +
2VC + PG + BD + RP (10.3, 1.81 and 49.3 ppm respectively).The improvement over control was found
to be 33.8, 30.2 and 166% for Mn, Zu and Cu respectively with the combined application of all the inputs
over control.

Coimbatore: Organic carbon, available N, P, K and microbial count of fungi, bacteria and actinomycetes
were analysed at the end of the cropping cycle. In cotton-maize-green manure system, application of
FYM + NEOC @ %2 N each recorded higher OC (0.74%), available N (249 kg ha), P (20.8 kg ha) while
K (758 kg ha') was found to be better in FYM + NEOC @ Y2 N each + panchagavya. In case of chillies-
sunflower-green manure system, FYM + NEOC @ % N each was found better for organic carbon and
available N (0.70%, 248, kg ha') however FYM + NEOC @ %2 N each + panchagavya recorded better
for available P and K (21.0 and 648 kg ha'). Among the two systems, cotton-maize-green manure recorded
slightly better residual organic carbon and available soil nutrients. Fungi, bacteria and actinomycetes count
was higher in FYM + NEOC @ ¥z N each + panchagavya in both the systems. Application of panchagavya
or biodynamic packages alone does not increase the microbial population compared to addition of the
same with FYM + NEOC.

Dharwad: All the physical and chemical properties of soil along with microbial count was estimated at
the end of cropping cycle. Higher bulk density was observed with either panchagavya spray or biodynamic
spray @ 12 g hatin all the cropping systems. Soil pH and EC did not vary much due to application of
different sources of nutrients. Groundnut-sorghum, maize-chickpea and chilli+onion systems recorded
higher organic carbon, available N, P and K with application of EC + VC + GLM + panchagavya spray
compared to other packages. Among the panchagavya and biodynamic package, combining panchagavya
with organic inputs such as EC + VC + GLM was found to be more effective in terms of soil health.
Among the three systems, maize-chickpea recorded better residual organic carbon and nutrients. All the
micronutrients estimated were also exhibited similar trend as that of macro nutrients by recording higher
residual availability with EC + VC + GLM @ 1/3 N each + panchagavya spray. However, irrespective of
the cropping systems, microbial count such as fungi, bacteria and actinomycetes was higher in all the
treatments which received biodynamic spray. Among the cropping systems, fungi, bacteria and
actionmycetes were higher in maize-chickpea (4, 10.7 and 13.4 x10* CFU/g of soil).

Karjat: Soil pH, EC, OC, available N, P and K were estimated and results reveals that different sources
of nutrients did significantly influence the soil pH, organic carbon, available N, P and K. however, in both
rice-red pumpkin and rice-cucumber systems, application of FYM + rice straw + glyricidia leaves @ 1/3
N each during kharif and FYM + NC + VC @ 1/3 N each during rabi with pachagavya during both the
seasons recorded higher organic carbon (1.45% in each), N (272 and 276 kg harespectively), residual
soil P (19.7 and 25.0 kg harespectively) and K (370 and 396 kg ha*respectively). Among the two systems
also, no significant change in pH, EC, OC and available N was observed.
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Ludhiana: Soil pH did not vary significantly with
different nutrient sources while EC, organic carbon,
soil available N, P and K was highly influenced. In
maize-wheat + gram-moong (s), application of FYM
+ BD recorded 56% increase in organic carbon and
40.4% increase in available N. Application of FYM
alone recorded higher availability of residual soil P
(64.6%) and K (87%) over control. In basmati rice-
wheat-green manure system, an increase of 49%
was observed in organic carbon with application of
GM+PG to rice and FYM + PG to other crops while,
availability of N in soil was higher with GM+PG+BD
in the system compared to control. Significantly Organic chickpea crop at Ludhiana

higher residual P (57.3% increase) and K (118% increase) was observed with application of GM alone to
basmati rice and FYM alone to other crops in the same system.

Pantnagar: Marginal increase of 5 to 6% in organic carbon was observed with FYM + VC + NC + EC @
% N each + panchagavya+biodynamic spray in basmati rice-chickpea-sesbhania (green manure) and in
basmati rice-vegetable pea-maize+moong (residues incorporation) system. Available N, P and K was
also found to be higher under the same treatments in both the systems.

Raipur: Bulk density and EC of soil was found to be higher with biodynamic package in both rice-chickpea
and rice-mustard+lentil (alternate row) systems (1.27 and 1.31 g cc?). No significant variation among
different input packages and cropping system was observed in soil pH. However, organic carbon was
found to be higher under biodynamic+EC + CDM + NEOC @ 1/3 N each + panchagavya in rice-chickpea
(0.66%) and EC + CDM + NEOC@ 1/3 N each + biodynamic package in rice-mustard + lentil (0.63%)
system. Soil available N, P, K was not significantly influenced by different input packages in cropping
systems. EC + CDM + NEOC@ 1/3 N each with use of biodynamic and panchagavya package registered
higher availability of residual N, P and K in soil for both the systems.

Ranchi: Higher availability of N, P and K in soil was observed with the application of VC+KC with use of
biodynamic and panchagavya package in both rice-wheat and rice-potato system.

Umiam: Bulk density and soil pH was significantly
influenced by application of nutrient sources along
with panchagavya and biodynamic preparation. In
both the systems (maize + soybean (GM)—toria and
maize (green cob)+soybean (GM)-french bean
(green pod)), application of FYM+VC+PG recorded
higher organic carbon (2.34% each) and higher
available nutrients after the harvest of crops. N, P
and K was also found to be higher in the same
treatment in both system. Panchagavya spray and
biodynamic application did increase the OC and
nutrients compared to control, but the increase was
lower than the combined application of nutrient inputs
with panchagavya and biodynamic packages. In the
another experiment, FYM + VC @ %2 N each was  General view of organic farming experimental block at
found to be better for increasing higher OC and Umiam

nutrients over control in all the systems. The increase in OC was found to be 25% over control in the
system involving frenchbean.
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Nutrient uptake (Table 16-18)

Bajaura: Both coriander-pea-tomato and cauliflower-pea-cauliflower system recorded higher NPK
concentration in plants with rock phosphate enriched FYM + VC @ Y2 N each as nutrient sources.
Application of panchagavya or biodynamic preparation also improved the concentration of NPK in all the
crops compared to control. No significant improvement in panchagavya alone was observed with respect
to uptake of all the nutrients compared to control. Fe, Mn, Zn and Cu concentration in plants of tomato,
coriander, pea and cauliflower in the respective system have also been found higher with rock phosphate
enriched FYM + VC @ ¥2 N each compared to other sources. The increase Fe concentration was found
to be 51.1, 52, 11.3 and 24.6% in tomato, coriander, pea and cauliflower respectively.

Dharwad: NPK uptake was found to be significantly higher with application of EC+VC+GLM with
panchagavya spray in all three systems. Uptake of all the nutrients compared to control in plants of
groundnut, sorghum, maize and chickpea in the respective system have also been found higher with
EC+VC+GLM with panchagavya spray. The increase in N uptake over panchagavya and biodynamic
packages alone was found to be 74, 12.6, 47.4 and 14.2% groundnut, sorghum, maize and chickpea
respectively. Chilli+onian system also registered higher N, P and K uptake with the same package.

Ludhiana: Estimation of NPK uptake in basmati rice =5 o g el LR X
indicates, an increase of 48.3% in N and 67% in P 3 RN d
uptake was observed with GM+ PG to basmati rice
and FYM + PG to other crops, while GM + PG+BD |
to basmati rice and FYM + PG + BD to other crops
recorded higher uptake.

Pantnagar: In both the systems NPK uptake of
basmati rice was found to be significantly higher with
FYM + VC + NC + EC @ ¥4 N each + biodynamic s
preparation + panchagavya application (92, 17.7 and
94.5 kg ha'of N, P and K uptake respectively)

compared to FYM + VC + NC + EC alone (77.3, 14.2 and 79.2 kg ha' of NPK uptake respectively). In
vegetable pea, application of FYM, VC, NC and EC as nutrient sources along with biodynamic preparation
and panchagavya recorded higher N and P uptake (129.4and 25.0 kg ha) while K uptake (46.2 kg ha?)
was found to be higher under organic sources along with biodynamic preparation compared to combining
the same with either panchagavya or biodynamic preparation. Micronutrient Fe and Zn was also higher
with the application of FYM, VC, NC and EC as nutrient sources along with biodynamic preparation (35.3
and 0.94 ppm) in basmati rice.

Raipur: Uptake of NPK was significantly influenced by nutrient sources in rice-chickpea and rice-
mustard+lentil systems. Application of EC + CDM + NEOC @ 1/3 N each + biodynamic spray +
panchagavya registered significantly higher N, P and K uptake in all the crops in both the systems (77.1,
16.6 and 121 kg hatin rice, 66.2, 18.3 and 29.0 kg ha'in chickpea and 40.7, 7.11 and 44.7 kg halin
mustard). Application of biodynamic and panchagavya packages contributed significantly in nutrient uptake
compared to application of nutrients sources EC+ CDM + NEOC.

Ranchi: N, P and K uptake were estimated and results reveals that in both the systems uptake of NPK
was found to be higher by nutrient sources of VC + KC + biodynamic preparation + panchagavya 109.1,
18.2 and 75.3 kg hatin rice, 54.2, 9.8 and 43.0 kg ha'! in wheat and 126.6, 36.2 and 158.2 kg ha! in
potato.
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Quality parameters (Table 19)

Protein content of ground nut, maize and chilli was estimated for all the crops in kharif at Dharwad.
Significant variation among different organic input packages and cropping system was observed. Protein
content was found to be higher with EC+VC+GLM with panchagavya spray in ground nut (21.8%) and
maize (13.1%) while in chilli, FYM+VC+GLM performed better (9.27%). The increase in protein was 74.4%
in the groundnut and 24.8 in maize over control.

Table 19. Influence of source of nutrients on quality parameters of different crops at Dharwad in kharif

Cropping systems Source of nutrients Protein
Groundnut-sorghum EC+VC+GLM 19.1
Panchagavya spray 18.1
EC+VC+GLM + Panchagavya spray 21.8
EC+VC+GLM+ Biodynamic spray @5g/ac 18.3
EC+VC+GLM+ Biodynamic spray @5g/ac+ Panchagavya spray 14.4
FYM+VC+GLM 19.1
Control 12.5
Maize-chickpea EC+VC+GLM 10.9
Panchagavya spray 10.2
EC+VC+GLM + Panchagavya spray 13.1
EC+VC+GLM+ Biodynamic spray @5g/ac 8.20
EC+VC+GLM+ Biodynamic spray @5g/ac+ Panchagavya spray 9.00
FYM+VC+GLM 11.6
Control 10.5
Chilli+onion EC+VC+GLM 8.47
Panchagavya spray 8.43
EC+VC+GLM + Panchagavya spray 8.83
EC+VC+GLM+ Biodynamic spray @5g/ac 7.23
EC+VC+GLM+ Biodynamic spray @5g/ac+ Panchagavya spray 7.33
FYM+VC+GLM 9.27
Control 9.23
CD (P=0.05) SEm+ CD
Cropping 0.62 1.73
Source 0.70 1.43
Cropping X Source 1.22 2.47
Source X Cropping 1.29 2.84
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Economics of nutrient sources and cropping systems (Table 20)

Bajaura: Application of rock phosphate enriched FYM + vermicompost @ 1:1 ratio to coriander-tomato-
pea system recorded higher gross returns of Rs. 2,02,304 ha' which is 294% higher than control
(panchagavya alone). Net returns (Rs. 1,28,235 ha?) and B: C ratio (1.73) was also higher in the same
treatment thought cost of cultivation was 96% higher compared to panchagavya alone. Application of
FYM followed by biodynamic spray in cauliflower-pea-cauliflower system recorded higher net returns
(Rs. 1,95,117 ha') and B: C ratio (2.71). Among the cropping system around 160% increase in net returns
and 61% increase in B:C ratio of cauliflower-pea-cauliflower was observed over tomato-coriander-pea
system.

Coimbatore: Application of FYM+ NEOC @ %2 N each with panchagavya to cotton-maize-green manure
and chilli-sunflower-green manure recorded higher net returns (Rs. 45,421 ha! and Rs. 44,917 ha'in
both the systems respectively) though this treatment recorded 6.2% higher cost than FYM + NEOC@
% N each alone. Among the two systems, chilli-sunflower-green manure recorded 7.6% higher net returns
than other systems. Application of panchagavya package alone recorded lower net returns among all
the treatments.

Dharwad: Application of EC + VC+ GLM + biodynamic spray @ 12 g ha'+ panchagavya spray resulted
in higher gross and net returns with B:C ratio due to lower cost of cultivation in groundnut-sorghum,
maize-chickpea and chilli +onion system. The increase in net returns over control was found to be 56
and 76% in groundnut-sorghum and maize-chickpea systems respectively due to combined application
of panchagavya and biodynamic spray along with other organic inputs such as EC, VC and GLM. Among
the three cropping systems, groundnut-sorghum registered 130 and 70.5% higher net returns over maize-
chickpea and chilli+ onion systems.

Jabalpur: Among the various sources of nutrients, application of VC+ FYM+ NEOF @ 1/3 N each +
panchagavya was found to give higher net returns (Rs. 95,678 and 85,008 ha') and B: C ratio (2.42 and
2.25) in basmati rice-wheat-green manure and basmati rice-berseem systems. Though, marginal increase
in cost of cultivation due to panchagavya was observed in this treatment, due to increase in yield net
returns and B: C ratio was better. Additional cost of Rs. 1493 hais required for panchagavya. Among
the two systems, basmati rice-berseem recorded higher net returns (Rs. 74892 ha'). The net returns
and B: C ratio was lower in application of panchagavya or biodynamic packages alone to both the
systems.

Ludhiana: Application of green manure to basmati
rice and FYM to other crops in the maize-
wheat+gram-summer moong and basmati-wheat-
green manure system was found to be better in
terms of gross returns, net returns and B: C ratio
compared to application of panchagavya and
biodynamic packages along with green manure and
FYM. The increase in net returns was found to be
8.1 and 2.4% over control in these systems
respectively. Although gross returns of basmati rice-
wheat-green manure system was higher in GM +PG
+BD for basmati rice and FYM +PG +BD for other
crops, it was closely followed by GM+ FYM Lady bird beetles in organic wheat at Ludhiana
+biodynamic combination. Among the systems, basmati rice-wheat-green manure recorded 7.5 and 21.3%
higher net returns and B: C ratio than maize-wheat+ gram-summer moong.

Pantnagar: Application of biodynamic package and panchagavya along with FYM +VC +NC +EC @ Y4
N each registered 11.0 and 12.0% higher gross returns in basmati rice-chickpea-sesbania (green
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Table 20. Influence of source of nutrients on economics of different cropping systems

Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Rs ha?) (Rs ha™) (Rs ha?)
Bajaura
Coriander-pea-tomato Rock phosphate enriched 202304 74069 128235 1.73
FYM + VC (1:1)
FYM fb BD 179793 71421 108371 1.52
Rock phosphate enriched 192902 80772 112129 1.39
FYM + VC (1:1) fb Panchagvya
FYM fb BD fb Panchagvya 179646 78124 101522 1.30
Control 43065 31075 11990 0.39
Control with Panchagavya 51343 37778 13565 0.36
Mean 141509 62207 79302 1.12
Cauliflower-pea- Rock phosphate enriched 258854 76699 182156 2.37
cauliflower FYM +VC (1:1)
FYM fb BD 267063 71946 195117 2.71
Rock phosphate enriched 246354 83402 162953 1.95
FYM + VC (1:1) fb Panchagvya
FYM fb BD fb Panchagvya 244638 78649 165989 2.11
Control 49346 27825 21521 0.77
Control with Panchagavya 64563 34528 30035 0.87
Mean 188470 62175 126295 1.80
Coimbatore
Cotton-maize- FYM + NEOC (1/2+1/2) 95562 50451 45111 0.89
green manure
Panchagavya alone 63006 35478 27528 0.78
FYM+NEOC*(1/2+1/2)+ 99299 53878 45421 0.84
Panchagavya
Biodynamic Practices 70165 38628 31537 0.82
BiodynamicPractices+ 77390 40653 36737 0.90
Panchagavya
Mean 81084 43818 37267 0.85
Chillies-sunflower- FYM + NEOC (1/2+1/2) 95532 51322 44210 0.86
green manure
Panchagavya alone 76074 40425 35649 0.88
FYM+NEOC*(1/2+1/2)+ 99162 54245 44917 0.83
Panchagavya
Biodynamic Practices 76860 40696 36164 0.89
BiodynamicPractices+ 85578 45658 39920 0.87
Panchagavya
Mean 86641 46469 40172 0.87
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Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Rs ha?) (Rs ha™) (Rs ha)
Dharwad
Groundnut-sorghum EC+VC+GLM 150394 29777 120617 4.05
Panchagavya spray 122670 28706 93964 3.27
EC+VC+GLM + Panchagavya 162696 31315 131381 4.20
spray
EC+VC+GLM+ Biodynamic 156862 27620 129242 4.68
spray @5g/ac
EC+VC+GLM+ Biodynamic 172973 28606 144367 5.05
spray @5g/ac+ Panchagavya
spray
FYM+VC+GLM 147665 30088 117578 3.91
Control 117386 24818 92568 3.73
Mean 147235 28704 118531 4.13
Maize-chickpea EC+VC+GLM 84558 31625 52933 1.67
Panchagavya spray 74469 28375 46094 1.62
EC+VC+GLM + 90290 33430 56860 1.70
Panchagavya spray
EC+VC+GLM+ 85753 28498 57255 2.01
Biodynamic spray @5g/ac
EC+VC+GLM+ Biodynamic 92771 29400 63371 2.16
spray @5g/ac+ Panchagavya
spray
FYM+VC+GLM 79425 32028 47398 1.48
Control 62307 26244 36063 1.37
Mean 81368 29943 51425 1.72
Chilli+onion EC+VC+GLM 98749 20838 77912 3.74
Panchagavya spray 69255 20724 48531 2.34
EC+VC+GLM + 107296 20848 86448 4.15
Panchagavya spray
EC+VC+GLM+ 106936 20116 86820 4.32
Biodynamic spray @5g/ac
EC+VC+GLM+ Biodynamic 108336 20836 87500 4.20
spray @5g/ac+ Panchagavya
spray
FYM+VC+GLM 88315 22237 66077 2.97
Control 48504 15286 33218 2.17
Mean 89627 20126 69501 3.41
Jabalpur
Basmati rice- VC+FYM+NEOF @1/3 N 155265 65096 90169 1.39
D. wheat-green each
manure
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Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Rs ha?) (Rs ha™) (Rs ha)
Panchgavya alone 124400 62584 61816 0.99
VC+FYM+NEOF@1/3N 162875 67197 95678 1.42
each +Panchgavya
Biodynamic practices 117775 61685 56090 0.91
Biodynamic practices + 134280 63995 70285 1.10
Panchgavya
Mean 138919 64111 74808 1.16
Basmati rice- VC+FYM+NEOF @1/3 N 148565 66734 81831 1.23
berseem each
Panchgavya alone 132407 63636 68771 1.08
VC+FYM+NEOF @1/3 N 153235 68227 85008 1.25
each +Panchgavya
Biodynamic practices 127702 62719 64983 1.04
Biodynamic practices + 138200 64332 73868 1.15
Panchgavya
Mean 140022 65130 74892 1.15
Ludhiana
Maize-wheat+ Basmati rice Other crops
gram-summer moong
GM FYM 177730 63400 114330 1.80
GM+PG FYM+PG 172817 66525 106292 1.60
GM+BD BD 120188 59270 60918 1.03
GM+BD+FYM FYM+BD 175415 66400 109015 1.64
GM+PG+BD FYM+PG+BD 175260 69525 105735 1.52
Control Control 68883 56270 12613 0.22
Mean 148382 63565 84817 1.30
Basmati rice-wheat- GM FYM 156603 46975 109628 2.33
green manure
GM+PG FYM+PG 156825 52375 104450 1.99
GM+BD BD 129513 52875 76638 1.45
GM+BD+FYM FYM+BD 157593 53412 104181 1.95
GM+PG+BD FYM+PG+BD 159532 52475 107057 2.04
Control Control 89285 44075 45210 1.03
Mean 141559 50365 91194 1.80
Pantnagar
Basmati rice- FYM+VC+NC+EC 236369 53652 182717 3.40
Chickpea-Sesbania (1/4+1/4+1/4+1/4)
(green manure)
Biodynamic (BD) 178067 53415 124652 2.34
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Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Rs ha?) (Rs ha™) (Rs ha)
FYM+VC+NC+EC 251278 54142 197136 3.64
(1/4+1/4+1/4+1/4)+Panchgavya
FYM+VC+NC+EC 239000 54152 184848 3.41
1/4+1/4+1/4+1/4)+BD
FYM+VC+NC+EC (1/4+1/4+ 262076 54152 207924 3.84
1/4+1/4)+BD+Panchgavya
T6=Control 174821 48161 126660 2.63
Mean 223602 52946 170656 3.21
Basmati rice- FYM+VC+NC+EC 186732 82653 104079 1.26
vegetable pea- (1/4+1/4+1/4+1/4)
maize+moong
(moong residues
incorporation)
Biodynamic (BD) 96543 80901 15642 0.19
FYM+VC+NC+EC (1/4+1/4+ 193243 81887 111356 1.36
1/4+1/4)+Panchgavya
FYM+VC+NC+EC 183304 82590 100714 1.22
1/4+1/4+1/4+1/4)+BD
FYM+VC+NC+EC 209055 83728 125327 1.50
(1/4+1/4+1/4+1/4)+BD+
Panchgavya
T6=Control 97810 71307 26503 0.37
Mean 161114 80511 80603 0.98
Ranchi
Rice-wheat 50% VC+50% KC 110695 55939 54756 0.98
BD Preparation (CPP, 62988 28923 34065 1.18
BD500 & 501)
VC + K.C+Panchagavaya 115654 58139 57515 0.99
VC + K.C+ BD Prepartion 120757 58539 62218 1.06
VC + K.C+ BD Prepartion + 126968 62539 64429 1.03
Panchagavya
Mean 107412 52816 54597 1.05
Rice-potato 50% VC+50% KC 195933 84236 111697 1.33
BD Preparation (CPP, 93517 53918 39598 0.73
BD500 & 501)
VC + K.C+Panchagavaya 199025 88236 110789 1.26
VC + K.C+ BD Prepartion 202592 86836 115755 1.33
VC + K.C+ BD Prepartion + 207742 90836 116905 1.29
Panchagavya
Mean 179762 80812 98949 1.19
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manure) and basmati rice-vegetable pea-maize+moong (residues in corporation ) systems respectively
compared to FYM +VC +NC +EC alone. In the first system, B:C ratio was higher (3.84) in FYM +VC
+NC +EC @ ¥ N each+biodynamic package and panchagavya spray owing to higher gross return (Rs.
2,62,076 ha?) but lower cost of cultivation (Rs. 54152 ha') which was closely followed in biodynamic
spray alone with FYM+VC+NC+EC@1/4 N each (Rs. 2,39,000 ha'54152 ha* and 3.41 of gross return,
cost of cultivation and B:C ratio respectively). However, in the later system, FYM +VC +NC +EC either
with panchagavya alone or panchagavya + biodynamic package recorded the higher B: C ratio (2.36
and 2.50) compared to control and biodynamic package alone. Basmati rice-chickpea-sesbania (green
manure) was found to be better by 39, 112 and 62% in terms of gross, net returns and B: C ratio
respectively compared to basmati rice-vegetable pea-maize + moong (moong residues incorporation).

Ranchi: The gross and net returns (Rs. 1,26,968 and 64,429 ha' respectively) were higher with VC+
KC + BD preparation + panchagavya in rice-wheat system. However, higher B: C ratio of 1.34 was
recorded with BD preparation (CPP, BD 500 &501) alone owing to its lower cost of cultivation (Rs. 28923
ha?). In rice-potato system, though VC + KC +BD preparation + panchagavya recorded higher gross
returns of Rs 2,07,742 ha™ net returns and B: C ratio was better in VC + KC +BD preparation (Rs.
1,16,905 ha' and 1.48 respectively) even though cost of cultivation was lower in application of BD
preparation alone. Among the systems, rice-potato recorded 67.4, 81 and 26% higher gross, net returns
and B: C ratio, though cost of cultivation was 53% more compared to rice-wheat system.
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7.3 Evaluation of Pest and disease management package
for organic farming

Title of the experiment: Pest and disease management in cropping system under organic farming.

Objective: To study the effect of organic and integrated pest management strategies on pest population,
natural enemy complex, microbial population, yield and economics.

Year of start: Varied from centre to centre. Experiment was started in 2004-05 at Coimbatore, Raipur,
Karjat, Ludhiana and Bajaura, 2005-06 at Jabalpur, Calicut and Dharwad and in 2007-08 at Modipuram
and Umiam.

Treatments: There are no common treatments for all the centres, but they varied from location to
location. The number of cropping system tested varied from 1 to 2. The details of treatments are given
in Table 21-25 along with experimental results. The first summer ploughing and green manures were
evaluated only at Modipuram. The centre wise data on yield, pest and disease infestation, soil properties
and economics are presented in table 21-25 and results are given below.

Results
Bajaura (Table 22, 24 and 25)

Cauliflower-pea-tomato system was tested under different pest and disease management
packages involving leaf extracts, natural products and bio control agents like Bacillus thuringiensis under
different combinations. Infestation of pest and diseases like fruit borer, fruit rot and other factors were
assessed in tomato apart from recording yield loss due to these factors in different treatments. Yield of
all the crops in the system have also been recorded. Infestation of fruit borer and fruit rot in tomato was
lower in application of Lipel (Bacillus thuringiensis sub sp. kurstaki) @ 1 kg ha. Incidence of other factors
(pests and diseases) was lower in Metarhizium anisopliae @ 2g per litre of water + Tween -80 (0.05%)
as emulsifier applied. The same trend was observed in yield loss in tomato also. Lower yield loss due
to fruit borer was observed with application of Lipel (Bacillus thuringiensis sub sp. kurstaki) @ 1.0 kg ha-
1 (1.63%). The yield loss due to fruit rot ranged from 21.9 to 28.7% in various treatments and no significant
variation was observed among the different treatments. Lower yield loss of 15.8% was observed with
other pest and diseases factors under Metarhizium anisopliae @ 2g per litre of water+Tween -80 (0.05%)
as emulsifier. Though fruit borer and fruit rot of tomato was lower with Lipel (Bacillus thuringiensis sub
sp. kurstaki) @ 1 kg ha?, yield loss due to other factors of pest and diseases was more (18.2%) as a
consequence of higher incidence (16%) of other pest & disease. Significant difference in yield of pea
was observed among the different treatments as the yield difference between best performing treatment
Margersom (Azedarachtin 1%) @ 1 ml/l 8944 kg ha') and least performing treatment of Lipel (Bacillus
thuringiensis sub sp. kurstaki) @ 1 kg/ha in Kharif, and Darek (M. azedarach (2.5% ALE) + Karvi (Roylea
cinerea) @ 2.5% ALE + cow urine (3%) (7641 kg ha') in rabi was only 1303 kg ha*. Compared to control,
higher tomato yield of 10597 kg ha'was realized with application of Lipel (Bacillus thuringiensis sub sp.
kurstaki) @ 1 kg/ha in Kharif and Darek (M. azedarach (2.5% ALE) + karvi (Roylea cinerea) @ 2.5%
ALE + cow urine (3%) as this particular treatment recorded lower incidence of all (fruit borer: 1.63%,
other factors 18.2%) and yield loss due to fruit borer, fruit rot and other factors were also less. Bhang
(Cannabis sativa) 10% ALE+cow urine (3%)+Tween -80 (0.05%) as emulsifier in kharif and kaner (Nerium
sp.) (5%)+ cow urine (3%) in rabi also recorded better tomato yield of 10448 kg ha* compared to other
combinations of pest and diseases management packages. Higher gross return of Rs. 1,67,700 hat
was recorded with application of margosom (Azodarachtin 1%) @ 1 ml/l during rabi which is 28.4 higher
than gross returns obtained from absolute control. Performance of mixture of derisom (2% EC) @ 2 ml/
| and Ha NPV (Helicide) @ 0.5ml/l during khrif and Darek (Meliaazedarach) @ 5% ASE + cow urine
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(3%) was also found to better as it also recorded increase in gross returns to the tune of 22% over
untreated check (control).

Calicut (Table 22 and 24)

Rhizome rot infestation in ginger and yield of o
ginger and turmeric were recorded with six &
treatments comprising of ISR 6, 8, 13, 51, 151 and
Pb,,+P,AR, cultures, ginger endophytic bacteria and §
rhizobacteria combinations were tested along with
absolute control. Rhizome rot infestation in ginger
was lower with ginger endophytic bacteria (GEB) 18
and lISR 6, 51,853, Pb21 and P1ARG6 cultures and
ginger rhizobacteria (GRB 58) compared to absolute
control.

Experimental crop of Turmeric at Calicut

The reduction in infestation was observed to be 68.2, 64.6 and 59.2% respectively. Significantly higher
rhizome yield of ginger and turmeric was observed with ginger endophytic bacteria GEB 17 (7250 and 8150
kg ha*respectively) which was at par with GRB 58 application in ginger. Owing to higher infestation of
rhizome rot in ginger with GRB 57 application, lower yield of 3200 kg ha* was recorded which is 24% lower
than absolute control. However, in turmeric absolute control recorded the lower yield (4600 kg ha*).

Modipuram (Table 21, 24 25)

Four management packages viz., summer ploughing treated and untreated, green manure treated and
untreated were evaluated in basmati rice-chickpea and basmati rice-mustard systems. The results reveal
that summer ploughing and green manure treated plots recorded higher grain yield of basmati rice (3450
and 3860 kg harespectively) chick pea (963 and 1297 kg ha'’)and mustard (772 and 977 kg ha?)
compared to untreated plots of summers ploughing and green manure. Net returns of basmati rice-
chickpea system was higher in green manure untreated (Rs. 53,117 ha?) followed by summer ploughing
treated (Rs. 52,607 ha?). The green manure treated plots recorded lower net returns in both systems.

In the second set of treatments, six treatments comprising of organic inputs such as FYM,
vermicompost along with biodynamic preparation and panchagavya spray was evaluated besides control
in basmati rice-wheat and maize+ cowpea-wheat +mustard system. The results reveals that application
of FYM+vermicompost with biodynamic preparation and panchagavya recorded higher increase of (21%)
yield in basmati rice over control followed by addition of BD preparation with FYM and vermicompost
(20%). In the maize+ cowpea-wheat +mustard system application of BD preparation+ FYM
+Vermicompost +panchagavya recorded 12 and 15% increase in yield of maize and wheat respectively
over FYM +Vermicompost alone indicating the usefulness of biodynamic and panchagavya preparations.
Straw yield of all the crops have also followed the similar trend. Economics analysis of various treatments
indicates FYM + vermicompost + biodynamic preparation + panchagavya and FYM+
vermicompost+biodynamic preparation recorded net return of Rs 1,56,801 and 1,53,214 ha ! respectively
in basmati rice-wheat system, however, higher net return and B:C ratio was observed with BD preparation
alone. In maize+ cowpea-wheat +mustard system, application of BD preparation alone or
FYM+vermicompost+ BD recorded higher net returns (Rs 98,639 and 88,529 ha respectively) even though
FYM+ Vermicompost + BD + Panchagavya combination recorded higher gross returns (Rs. 1,61853 ha
1) excluding the control. The cost of cultivation was higher under this combination (Rs. 71,900 ha')
compared to BD alone (Rs. 29,050 ha') and control (Rs. 25,050 ha?).

Umiam (Table 23 and 24)

Various pest and disease management packages were studied in maize+ soybean-tomato system
and observations on incidence of monolepta, mylloceros, epilechna, leaf folder and soybean rust was
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Table 21. Influence of pest and disease management practices under organic farming on grain and straw yield
(kg ha') at Modipuram

Cropping system Pest and disease management Grain Yield Straw Yield Net returns
Kharif Rabi Kharif Rabi (Rs. ha?)

Basmati rice -mustard Summer ploughing-untreated 3390 646 4680 2367 35209
Summer ploughing-treated 3420 772 4923 3057 35982
Green manure-treated 3640 977 5460 3393 32534
Green manure-untreated 3570 764 5220 2840 36956

Basmati rice- chick pea  Summer ploughing-untreated 3330 767 4780 2973 46206
Summer ploughing-treated 3450 963 5180 3517 52607
Green manure-treated 3860 1297 5560 3823 43995
Green manure-untreated 3620 937 5480 3413 53117

Table 22. Influence of pest and disease management practices under organic farming on disease infestation and

yield loss

Treatments Infestation (%) Yield loss (%)

Fruit Fruit Other Fruit Fruit Other

borer rot factors borer rot factors
Bajaura (Tomato)
Mixture of Derisom (2% EC) @ 2ml/l 3.39 30.4 17.7 2.98 28.7 20.5
and Ha NPV (Helicide) @ 0.5 ml/I
Bhang (Cannabis sativa)10% ALE + 2.42 24.1 17.4 2.38 23.3 19.1

Cow urine (3%)+ tween -80 (0.05%)
as emulsifier

Karvi (Roylea cinerea) @ 10% ALE + 2.57 26.7 16.9 2.74 25.7 16.8
Cow Urine (3%)+ tween -80 (0.05%)
as emulsifier

Metarhizium anisopliae @ 2g/I of 2.64 25.2 16.0 2.24 23.7 15.8
water + tween -80 (0.05%) as emulsifier

Nomurea rileyi (Nolep) @ 2 g/l of 4.29 25.4 20.1 3.83 26.2 19.2
water + tween -80 (0.05%) as emulsifier

Margosom (Azedarachtin 1.0% EC) @ 1ml/l 2.03 27.2 17.1 1.65 24.0 17.8
Lipel (Bacillus thuringiensis sub sp. 1.97 23.4 18.3 1.63 21.9 18.2
kurstaki) @ 1 kg ha*

Control ( untreated check) 13.9 25.4 17.7 13.7 24.5 19.3
Calicut (Ginger) Rhizome rot in ginger

Absolute control 42.4

ISR 6, 8, 13, 51, 151 and Pb, +P AR 15.0

Ginger endophyticbacteria(GEB) 17 28.5

Ginger endophyticbacteria(GEB) 18 13.5

Ginger rhizobacteria(GRB) 57 26.8

Ginger rhizobacteria(GRB) 58 17.3
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Table 25. Influence of pest and disease management practices under organic farming on economics of cropping

systems
Cropping system Pest and disease management
(Treatment details in Table 16) Gross Cost of Net B:C
returns cultivation returns ratio
(Rs ha?) (Rshatl) (Rsha?)
Bajura
cauliflower - peas- Kharif : Mixture of Derisom (2% EC) @ 2ml/L 159394
tomato and Ha NPV (Helicide) @ 0.5 ml/L Rabi:
Darek (Melia azedarach) @ 5% ASE +
Cow Urine (3.0%)
Kharif: Bhang (Cannabis sativa)10% ALE + 155344
Cow Urine (3%)+ Tween -80 (0.05%) as
emulsifier, Rabi: Kaner (Nerium sp.) (5%)+
Cow Urine (3.0%)
Kharif: Karvi (Roylea cinerea) @ 10% ALE + 153806
Cow Urine (3%)+ Tween -80 (0.05%) as
emulsifier Rabi: Karvi (Roylea cinerea)
@ 5%+ Cow Urine (3.0%)
Kharif: Metarhizium anisopliae @ 2g per litre 149700
of water + Tween -80 (0.05%) as emulsifier
Rabi: Darek ( M. azedarach) (5% ALE) +
Cow Urine (3%)
Kharif : Nomurea rileyi (Nolep) @ 2 gm per 147900
litre of water + Tween -80 (0.05%) as
emulsifier Rabi: Darek (M. azedarach)
@ 2.5% ASE + Kaner (Nerium sp.)
@ 2.5% ALE + Cow Urine (3%)
Kharif : Margosom (Azedarachtin 1.0% EC) 144038
@ 1ml/L Rabi: Karvi (Roylea cinerea)
@ 2.5% ALE + Kaner (Nerium sp.)
@ 2.5% ALE + Cow Urine (3%)
Kharif : Lipel (Bacillus thuringiensis sub 143269
sp. kurstaki) @ 1.0 kg/ha, Rabi: Darek
(M. azedarach (2.5% ALE) + Karvi (Roylea
cinerea) @ 2.5% ALE + Cow Urine (3%)
Kharif: Control ( untreated check), Rabi: 150731
Margosom (Azedarachtin 1%) @ 0.5ml/ L
Rabi: Margosom (Azedarachtin 1%) @ 0.75 ml/ L 163069
Rabi: Margosom (Azedarachtin 1%) @ 1.0 ml/ L 167,700
Rabi: Control (untreated check) 130650
Modipuram
Basmati rice-wheat FYM+Vermi Compost 140958 60108 80851 1.39
BD Preparation 127071 28980 98091 3.40
FYM+Vermi Compost+Panchgavya 147537 66108 81429 1.26
FYM+Vermi Compost+BD Preparation 153214 64108 89107 1.44
BD Preparation+FYM-+Vermicompost+ 156801 70108 86693 1.26
Panchgavya
Control 119829 24980 94849 3.83
Maize+cowpea- FYM+Vermi Compost 140361 61900 78461 2.51
Wheat+mustard
BD Preparation 127689 29050 98639 3.61
FYM+Vermi Compost+Panchgavya 149793 67900 81893 2.82
Fym+Vermi Compost+BD Preparation 154429 65900 88529 3.02
BD Preparation+Fym+Vermicompost+Panchgavya 161853 71900 89953 3.16
Control 115131 25050 90081 3.52
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observed in two stages in maize +soybean while fruit borer and early blight incidence in tomato was
observed in one stage. Yield of all the crops were also recorded. Application of derisom (3 ml/l) +
panchagavya @ 10% and cow urine 3% recorded lower incidence of monolapta (0.47%), mylloceros
(0.93%) and leaf folder (0.40%) in early stage of maize while epilechna incidence (0.20%) was found to
be reduced through application of panchagavya @ 3%+ lantana 10% +vermi wash 10%. Soybean rust
was found to be controlled to the level of 29.7% with the application of panchagavya @ 3% + lantana @
10% + vermiwash @ 10%. In tomato, fruit borer incidence can be reduced to the level of 1.13% with
application of either panchagavya @ 3% + lantana 10% + vermin wash 10% or derisom (3 ml/l) +
panchagavya @ 10% and cow urine 3%. Similarly, application of panchagavya @ 3% or panchagavya
@ 3%+ lantana @ 10% + vermiwash @ 10% recorded 32.5 and 32.3% less incidence of early blight
compared to control (untreated check). Though application of panchagavya @ 3%+ lantana @ 10% +
vermi wash @ 10% recorded higher maize grain yield of 3680 kg ha™ it is not significantly different with
other treatments. Trichoderma 5 g/l recorded lower yield of 3145 kg ha* of maize. Although application of
panchagavya @ 3% + lantana @ 10% + vermi wash @ 10% recorded 14.1% higher tomato yield (18338kg
ha?) than control (16070 kg ha?), it is on par with derisom (3 ml/l) + panchagavya @ 10% and cow urine
3% and derisom+panchagavya.
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7.4 Weed management under organic farming

Title of the experiment: Weed management in cropping systems under organic farming

Objectives: To study on the effect of weed management practice on weed dynamics, crop nutrient uptake,
nutrient removal by weeds, yield and economics under organic farming.

Year of start: 2004-05, treatments are modified during 2009-08.

Treatments: There are no common treatments for all the centres, but they varied from location to location.
The number of cropping systems tested at each location ranges from 1 to 3. The details of treatments
are given in Table 26-32 along with experimental results.

Locations: The experiment was conducted at 9 centres namely Coimbatore, Dharwad, Jabal pur, Karjat,
Ludhiana, Pantnagar, Raipur, Ranchi and Umiam.

Results
Coimbatore (Table 28, 29, 31 and 32)

Five treatments comprising of un-weeded check, two hand weeding, spray of aqueous leaf extract
at 3-4 leaf stage of weeds, hand weeding + aqueous leaf extract spray and weed free check was evaluated
in rice-blackgram-green manure system and observations on yield, soil properties, microbial count and
economics were taken. In both rice and blackgram, weed free condition recorded higher yield (4213 and
863 kg ha'respectively) followed by combination of two hand weeding + spray of agueous leaf extract at
3-4 leaf stage of weeds which recorded 88 and 163% increase yield of rice and blackgram over unweeded
control. Spray of aqueous leaf extract alone was not effective in controlling of weeds in both the crops as
it recorded the reduction in yield to the tune of 39.9 and 49.9% in rice and blackgram compared to weed
free check. Straw yield of rice also exhibited the similar trend. Soil analysis indicated higher organic carbon
with weed free check and two hand weeding + spray of aqueous leaf extract combination (0.64% in each).
Residual availability of soil N, P and K also followed the similar trend. Compared to unweeded check,
hand weeding, hand weeding + leaf extract spray, leaf extract spray alone and weed free check recorded
10.5, 19.8, 12.3 and 22.2% higher fungal population. Though bacteria and actinomycetes population was
not significantly influenced by weed management packages, numerically higher bacteria was observed
under aqueous leaf extract spray while actinomycetes was higher under weed free check. Higher gross
and net returns of Rs. 99,593 and 67,473 hawas observed under weed free check in rice-blackgram-
green manure system. The next best treatment for weed management in terms of economics was found
to be two hand weeding + spray of aqueous leaf extract at 3-4 leaf stage of weeds to both the crops in
the system. A reduction of 35.3% in net returns was observed under spray of aqueous leaf extract alone
compared to two hand weeding package. Unweeded check recorded 67.3% reduction in net returns over
weed free condition.

Dharwad (Table 28 and 32)

Weed management packages under organic farming in groundnut was evaluated with 14 treatments
comprising of aqueous leaf spray of cassia, parthenium, Prosopis juliflora in each condition of pre and
post emergence of weeds along with hand weeding, hand hoeing, sorghum stubble mulch, wheat straw
mulch, weed free and weedy check. The result indicates, weed free recorded higher pod yield of 3041
kg ha'l. The next best treatment was One hand weeding at 20 DAS+Two hand hoeing at 20 and 40
DAS+aqueous spray of cassia at 25% as pre-emergent application which was at par with one hand
weeding at 20DAS+two hand hoeing at 20 and 40 DAS+Aqueous spray of parthenium at 25%as pre-
emergent application. Among the agueous sprays, spray of cassia and prosopis julifiora as post emergent
was found to be more effective than pre or post emergence application of parthenium. Post emergence
spray of aqueous leaf extract was found to be better than pre emergence application. On an average, 1
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Table 26. Influence of weed management practices under organic farming on weed count (no’s/m?) of crops at

various locations

Cropping system/ weed management practices Kharif Rabi
Grasses Sedges Total BLW'’s
Jabalpur
Basmati rice-wheat
Unweeded-control 18.1 9.55
Two hand weeding/mechanical weeding 10.0 5.70
Spray of 3-4 leaf stage of weed 10.1 8.40
Two hand weeding/mechanical weeding+Spray of 3-4 leaf stage of weed 8.18 4.70
Weed free 2.30 1.45
SEmt+ CD SEm+ CD
0.05 0.11 0.16 0.65
Pantnagar

Basmati rice-wheat-sesbania

Kh. Weedy check Rb. Weedy check

Kh. Use of conoweeder Rb. One HW at 25-30 DAS

Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 45-50 DAS

Kh. Two hand weeding at 25 & 45-50 DAT Rb. Stale seed bed +
1HW at 30-35 DAS

Basmati rice-lentil-sesbania

Kh. Weedy check Rb. Weedy check

Kh. Use of conoweeder Rb. One HW at 25-30 DAS

Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 45-50 DAS

Kh. Two hand weeding at 25 & 45-50 DAT Rb. Stale seed bed +
1HW at 30-35 DAS

Basmati rice-Brassica napus-sesbania

Kh. Weedy check Rb. Weedy check

Kh. Use of conoweeder Rb. One HW at 25-30 DAS

Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 45-50 DAS

Kh. Two hand weeding at 25 & 45-50 DAT Rb. Stale seed bed +
1HW at 30-35 DAS

CD (P=0.05)

Cropping

Source

Cropping X Source

Source X Cropping

Raipur (Rice-mustard)

Weedy check

Kh. Use of cono weeder with square planting Rb.Stale seed bed
1 HW at 25-30 DAT

2 HW at 25-30 and 45-50 DAT

Aquious spray at 15-20 DAT + 1 HW at 40-50 DAT

9.67 30.7
3.67 13.7
0.67 10.0
1.33 16.0
10.0 32.0
6.33 18.0
1.33 7.33
2.33 24.0
8.67 48.0
2.67 15.3
0.67 9.00
1.33 18.7

SEm+ CD SEm+ CD
0.89 NS 127 3.54
1.05 2.20 5.30 11.1
1.81 NS 9.17 NS
1.80 NS 8.05 NS

21.0 435
6.73 174
14.0 206
8.70 64.3
15.0 228

SEm+ CD SEm+ CD
1.34 4.38 18.3 59.6
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Table 27. Influence of weed management practices under organic farming on weed total dryweight (g/m?) of
crops at various locations

Cropping system/ weed management practices Kharif Rabi
Total Total

Ludhiana

Rice-wheat

Kh. HW @25-30 DAT Rb.HW @25-30 DAS 9.04 754

Kh.2 HW @25-30 and 45-50 DAT Rb.2 HW @30-35 and 45-50 DAS 9.56 882

Kh. ES@15-30DAT+HW@40-45DAT Rb. ES@15-30DAS+HW@40-45DAS 10.7 714

Kh. Sqg planting+paddy weeder Rb.Bed sowing+2HW@30-35&45-50DAS 9.06 867

Kh. High density+hw@25-30DAT Rb.High seed rate (25%)+15cm spacing 8.12 624

Control 16.2 559
SEm+ CD SEm+ CD
1.11 2.35 65.4 139

Pantnagar

Basmati rice-wheat-sesbania

Kh. Weedy check Rb. Weedy check 346
Kh. Use of conoweeder Rb. One HW at 25-30 DAS 71.0
Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 45-50 DAS 18.7
Kh. Two hand weeding at 25 & 45-50 DAT Rb. Stale seed bed + 1HW at 30-35 DAS 54.0

Basmati rice-lentil-sesbania

Kh. Weedy check Rb. Weedy check 504
Kh. Use of conoweeder Rb. One HW at 25-30 DAS 80.7
Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 45-50 DAS 28.0
Kh. Two hand weeding at 25 & 45-50 DAT Rb. Stale seed bed + 1HW at 30-35 DAS 74.3

Basmati rice-Brassica napus-sesbania

Kh. Weedy check Rb. Weedy check 624
Kh. Use of conoweeder Rb. One HW at 25-30 DAS 114
Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 45-50 DAS 43.0
Kh. Two hand weeding at 25 & 45-50 DAT Rb. Stale seed bed + 1HW at 30-35 DAS 101
CD (P=0.05) SEm+ CD
Cropping 32.1 NS
Source 65.4 137
Cropping X Source 113 NS
Source X Cropping 103 NS
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Cropping system/ weed management practices Kharif Rabi

Total Total

Raipur (Rice-mustard)

Weedy check 19.5 582

Kh. Use of cono weeder with square planting Rb.Stale seed bed 7.16 232

1 HW at 25-30 DAT 8.81 291

2 HW at 25-30 and 45-50 DAT 7.34 60.8

Aquious spray at 15-20 DAT + 1 HW at 40-50 DAT 10.7 276
SEm+ CD SEm+ CD
1.14 3.71 19.1 624

Ranchi

Rice — wheat

Unweeded Control 57.1 42.6
Two hand hoeing 25 & 40 DAT/ DAS 8.38 10.4
Aqueous leaf extract at 3-4 leaf stage of weeds. 51.9 40.0
Two hand hoeing 25 & 40 DAT/ DAS + Aqueous leaf extract at 3-4 leaf 8.17 9.50
stage of weeds

Weed free (manual). 0.44 6.73
One hand weeding / hoeing (25 DAT/DAS)+ Aqueous leaf extract at 3-4 28.2 28.2

leaf stage of weeds

Rice — linseed

Unweeded Control 54.7 41.9
Two hand hoeing 25 & 40 DAT/ DAS 7.48 10.5
Aqueous leaf extract at 3-4 leaf stage of weeds. 50.1 38.3
Two hand hoeing 25 & 40 DAT/ DAS + Aqueous leaf extract at 3-4 6.17 6.90
leaf stage of weeds

Weed free (manual). 0.33 5.80
One hand weeding / hoeing (25 DAT/DAS)+ Aqueous leaf extract at 3-4 27.1 26.2
leaf stage of weeds

CD (P=0.05) SEmx CD SEmz CD
Cropping 1.45 NS 219 NS
Source 2.14 4.46 2.00 4.16
Cropping X Source 3.03 NS 2.83 NS
Source X Cropping 3.12 NS 3.38 NS
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Table 31. Influence of weed management practices under organic farming on soil microbial population (x10* CFU/g)
at the cropping cycle at Coimbatore

Cropping system/ weed management practices Fungi Bacteria Actinomycetes
(Treatment details in Table 21)

Coimbatore

Unweeded control 16.2 96.0 26.3
Two hand weeding 17.9 98.9 24.9
Spray of 3-4 leaf stage of weeds, aqueous leaf extract of 18.2 107 29.4
some local weed/herbl/tree

Two hand weeding + Spray of 3-4 leaf stage of weeds, 19.4 102 28.0
aqueous leaf extract of some local weed/herb/tree

Weed free 19.8 105 29.9

spray of aqueous leaf extracts alone recorded reduction in yield to the tune of 23.9% over weed free
condition while the increase over weedy check was found to be 16% indicating usefulness of agueous
leaf extract which can be combined with hand weeding packages. Gross, net return and BC ratio was
higher with hand weeding+hand hoeing+cassia spray as pre emergent application.

Jabalpur (Table 26, 28 and 32)

Weed management packages viz., two hand/mechanical weeding, spray at 3-4 leaf stage of weeds
and its combination along with weed free and unweeded control were experimented in rice-wheat system.
The results reveals that weed free recorded higher grain yield of rice (4584 kg ha') and wheat (4351 kg
ha?) followed by combination of two hand weeding + spray at 3-4 leaf stage of weeds which recorded
108 and 181% higher grain yield of rice and wheat respectively compared to unwedded check. Straw
yield of both the crops also exhibited the similar trend. Higher gross (Rs 201620 ha'), net (Rs. 139075
ha?) return and B: C ratio (3.22) was recorded with weed free condition in rice-wheat system even though
high cost of cultivation (Rs. 62545 ha') was noticed in weed free condition. The next best treatment in
terms of gross, net returns and B: C ratio was two hand/mechanical weeding +spray at 3-4 leaf stage of
weeds (Rs. 1,72,905, 1,16,916 ha'and 3.09 respectively).

Ludhiana (Table 27 and 28)

Five management packages along with unweeded control was evaluated in basmati rice-wheat
system. Observations on total dry weight of weeds, grain and straw yield were recorded. High density
planting + hand weeding at 25-30 DAT recorded maximum reduction of total dry weight of weeds (8.1
gm) which was on par with hand weeding at 25-30 DAT, hand weeding at 25-30 and 45-50 DAT and
square planting + weeder in rice. Two hand weeding @ 25-30 and 45-50 DAT in rice recorded higher
yield of 3254 kg ha*and it was not significantly different with other practices. In case of wheat, bed sowing
+ two hand weeding at 30-35 and 45-50 DAS recorded higher yield (3450 kg ha1) which is 48.3 and
57.8% increase over high seed rate (25%) + 15 cm spacing and unweeded check respectively. Other
practice such as hand weeding at 25-30 DAS and ES @ 15-30 DAS + HW @ 40-45 DAS recorded yield
on par (3080 and 3086 kg ha). The straw yield of rice and wheat also followed the similar trend as that
of grain yield.

Pantnagar (Table 26, 27, 28, 29, 30 and 32)

Three weed management packages namely use of conoweeder during kharif and one hand weeding
at 25-30 DAS in rabi, one hand weeding during kharif and two hand weeding at 25-30 and 45-50 DAS in
rabi, two hand weeding at 25 and 45-50 DAT during kharif and stale seed bed + 1 hand weeding at 30-
35 DAS rabi along with weedy check were evaluated in three cropping systems namely basmati rice-
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wheat-sesbania (green manure), basmati rice-lentil-sesbania (green manure) and basmati rice-brassica
napus-sesbania (green manure). Observations on weed count, total dry weight, grain, straw yield, sail
properties, NPK uptake by crops along with economics were taken. Total grasses and sedges count
during kharif and broad leaved weeds count during rabi was found to be significantly lower in all the three
systems with one hand weeding at 25-30 DAT during kharif and 2 hand weeding at 25-30 and 45-50
DAS during rabi. Across the cropping systems, the reduction of total grasses & sedges and broad leaved
weeds was found to be 90.6 and 77.2 % respectively due to 1 hand weeding during kharif and 2 hands
weeding during rabi. Among the three cropping systems, basmati rice-wheat-sesbania recorded lower
grasses, sedges and broad leaved weeds compared to other systems. The reduction in total dry weight
of weeds during rabi was significantly higher in one hand weeding at 25-30 DAT during kharif and two
hand weeding at 25-30 and 45-50 DAS during rabi. The reduction over weedy check was found to be 95,
94.4 and 93.1% in basmatirice-wheat-sesbania, basmatirice-lentil-sesbania and basmati rice-
brassicanapus-sesbania respectively. More than 50% reduction was also observed in conoweeder + hand
weeding and hand weeding + stale seed bed techniques.

Significantly higher grain yield of basmati rice in all the three systems during kharif was recorded
with use of conoweeder during kharif and one hand weeding at 25-30 DAS during rabi which registered
on an average 88.4% increase in yield over weedy check. This was closely followed by two hands weeding
at 25 & 45-50 DAT in kharif and stale seed bed + one hand weeding at 30-35 DAS during rabi. The yield
of wheat and lentil during rabi was found to be significantly higher with one hand weeding at 25-30DAT in
kharif and two hand weeding at 25-30 and 45-50 DAS in rabi. The increase over weedy check was found
to be 75.9, 205.6% and 170.8 respectively for wheat, lentil and Brassica napus. Weedy check registered
significantly lower yield in all the three systems. Straw yield of all the crops in the three systems resulted
in similar trend as that of grain yield. No significant variation in available soil N, P and K was observed in
all the three systems with various weed management packages. Among the three systems residual organic
carbon was found to be higher with basmati rice-lentil-sesbania (green manure) system. Uptake of N
was numerically higher in one hand weeding at 25-30 DAT in kharif and Two HW at 25-30& 45-50 DAS
in rabi in basmati rice while it was higher in Weedy check for brassicanapus. Economic analysis indicates,
in all the systems, use of conoweeder during kharif and one hand weeding at 25-30 DAS during rabi
recorded higher gross, net returns and B: C raio in all the three systems. This was closely followed by
one hand weeding during kharif and stale seed bed + 1 hand weeding during rabi. Among the three
systems, basmati rice-wheat-sesbania (green manure) recorded higher net return of Rs 58248 ha* with
B: C ratio of 1.95. In general use of conoweeder, stale seed bed and hand weeding are found to be suitable
weed management technigue under organic farming conditions.

Raipur (Table 26, 27, 28, 29 and 32)

Weed management packages comprising of cono weeder with square planting in rice, state seed
bed in mustard, aqueous spray and hand weeding along with weedy check was evaluated under rice-
mustard system and observations on weed count grain and straw yield along with soil fertility status were
recorded. Maximum reduction in total weed count was observed with use of conoweeder with square
planting in rice while in mustard it was found with 2 hand weeding at 25-30 and 45-50 DAT (Reduction of
68% in rice and 85% in mustard compared to weedy check). Aqueous spray at 15-20 DAT + 1HW at 40-
50 DAT recorded 28.6 and 47.6%reduction in rice and mustard respectively. Use of conoweeder with
square planting in rice contributed for 68% reduction while stale seed bed to mustard resulted in 60%
reduction in total weed count. Dry weight of weed also exhibited similar trend as that of weed count. Use
of conoweeder with square planting recorded significantly higher yield of rice (3568 kg ha') while in mustard
it was higher under 2 hand weeding at 25-30 and 45-50 DAT (786 kg ha'). Aqueous spray and one hand
weeding recorded 14.7 and 16.8% reduction in yield compared to best performing treatment of conoweeder
with square planting and 2 hand weeding to rice and mustard respectively. Straw yield also exhibited
similar trend as that of grain yield. Post harvest analysis of soil indicates no significant variation in bulk
density, pH, EC and available N, P and K. Use of conoweeder with square planting recorded lower organic
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carbon of 0.44% while 2 hand wedding and aqueous spray+1 hand weeding package recorded higher
organic carbon content (0.46% in both the treatments). Higher net return of rice-mustard system Rs.
40165 ha* was recorded with conoweeder+square planting in rice and stale bed in mustard.

Ranchi (Table 27, 28, 29, 30 and 32)

Four weed management packages involving hand hoeing, use of aqueous leaf extract and hand
weeding were evaluate along with weed free and unweeded control in rice-wheat and rice-linseed system.
Observations on weed dry weight, grain, straw yield, NPK uptake and economics were taken. Two hand
hoeing at 25 and 40 DAS/DAT with use of aqueous leaf extract registered significantly lower weed dry
weight in both the system. (On an average reduction of 87.2% in rice, 77.7% in wheat and 83.5% in
linseed compared to unweeded control). It was at par with two hand hoeing 25 and 40 DAS/DAT. In all
the crops in the systems, weed free recorded higher grain yield followed by two hand hoeing at 25 and
40 DAT/DAS with agueous leaf extract spray at 3-4 leaf stage. Spray of aqueous leaf extract alone recorded
reduction in yield to the tune of 34.8% in rice, 42.6% in wheat and 51.1% in linseed. Keeping the field
free from weeds gave yield advantage of 83.4% in rice, 88.8% in wheat and 114% in linseed over unweeded
control. Similar trend was observed for straw yield of all the crops. Keeping the field free from weeds
through hand weeding recorded higher NPK uptake in all the crops, this was closely followed by two
hand hoeing + aqueous leaf extract spray at 3-4 leaf stage of weeds. In both rice-wheat and rice-linseed
system, weed free recorded higher net return of Rs 59692 and 34361 ha'® and B: C ratio of 2.03 and
1.84 respectively followed by two hand weeding and aqueous leaf extract spray (Net return of Rs 53562
and 48205 ha*respectively in rice-wheat and rice-linseed). Unweeded control and spray of aqueous leaf
extract resulted in lower net returns and B:C ratio indicating loss, over investment.

Umiam (Table 28 and 29)

Six weed control treatments involving mechanical weeding (20 DAS) + hand weeding once (60 DAS),
mulching with fresh Eupatorium/Ambrosia @ 10 t ha? (after earthing up), aqueous leaf extract spray of
lantana and pine spp. at 3-4 leaf stage of weed, hand weeding twice at 20 and 40 DAS, aqueous leaf
extract spray of lantana and pine+2 hand weeding and soybean green manure incorporation insitu (1:1)
+ one hand weeding was evaluated along with weed free and weedy checks in maize (green cob)- mustard
system. Observations on grain, straw yield and post harvest soil parameters were taken. In both maize
(green cobs) and mustard, mulching with fresh eupatorium ambrosia @ 10 t ha?! (after earthing up)
recorded higher yield followed by aqueous leaf extract spray of lantana and pine spp. at 3-4 leaf stage of
weed. The increase in yield under mulching with fresh Eupatorium/Ambrosia was found to be 19.4 and
29.8% in maize and 39.5 and 66.8% in mustard over weed free and weedy checks respectively. Two
hand weeding along with aqueous leaf extract spray of lantana and pine and mechanical weeding + one
hand weeding to both the crops was more effective than two hand weeding (20 and 40 DAS) alone. In
situ incorporation of soybean green manure and hand weeding recorded lower yield compared to mulching
or aqueous leaf extract spray. Straw yield also exhibited the similar trend. Post harvest analysis of soll
sample indicates, bulk density was lower in mulching with Eupatorium/Ambrosia (1.18 g/cc). Soil was in
acidic condition and no significant variation in pH was observed. Organic carbon content of soil ranged
from 2.21 to 3.18% in various treatments and mulching with fresh Eupatorium/Ambrosia @ 10 t ha*
recorded the higher organic carbon followed by insitu incorporation of soybean as green manure + one
hand weeding (2.63%). Residual available N (276 kg ha') was higher with mechanical weeding (20DAS)
+ hand weeding once (60 DAS) and weed free check which was followed by mulching with fresh
Eupatorium/Ambrosia @ 10 t ha* (270 kg ha?). Available P in soil was higher with aqueous leaf extract
spray of lantana and pine spp. at 3-4 leaf stage while K was higher in mulching with fresh Eupatorium/
Ambrosia @ 10 t ha™.
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8. PUBLICATION AND HUMAN RESOURCE
DEVELOPMENT

8.1 List of Publications

Research Papers

Subbarao, A., Singh AB and K. Ramesh (2011) Nutrient management strategies for organic package of
practices. In: Proceedings of International Conference on Organic Bihar. June 22-24, 2011 p. 23-35.

Upadhyay, V B., Vikas Jain, S. K. Vishwakarma and A.K.Kumhar (2011) .Production potential, soil health,
water productivity and economics of rice (Oryza sativa)-based cropping systems under different
nutrient sources. Indian Journal of Agronomy. 56 (4): 311-316.

Book Chapters

Singh AB and Subba Rao A (2011). Efficient Methods of Organic Wastes Recycling for Sustainable
Agriculture. In: Recycling Organic wastes Soil Health and Productivity. Published by Agrotech publishing
Academy Udaipur, pp 1-344.

Subba Rao, Ramesh P, Sammi Reddy K, Singh AB and Ramesh K (2011) Soil fertility Management and
Soil Quality Under organic Farming. In: Recycling Organic wastes Soil Health and Productivity.
Published by Agro-tech Publishing Academy Udaipur, pp 1-344.

Singh AB (2011). Chemical and Biochemical quality assessment of compost prepared from organic wastes.
In: Efficient Utilization of Farm Wastes for Sustainable Agriculture. Published by Agro-tech publishing
Academy Udaipur, pp 1-328.

Presentation in Symposium/ Conferences

Singh AB, Ramesh K and Subba Rao A (2011). Nutrient Management Options in Organic Farming. In:
State Level Seminar on “Soil Health, Sustainability and Food Security” at Dr Balsaheb Sawant Konkan
Krishi Vidyapeeth, Dapoli Distt. Ratnagiri (M. S), held during January 21-22, 2011.

Ramesh K, AB Singh, S Ramana, Brijlal Lakaria, Dasrath Singh and Kuldeep S Solanki (2011). Chickpea
responses to organic farming under conserved soil moisture. 76 ISSS convention held during 16-
19, Nov 2011 at UAS, Dharward. P.14

Ramesh K, AB Singh, S. Ramana and NR Panwar (2011). Soybean yields in soybean based cropping
systems under organic, inorganic and integrated nutrient management systems. National symposium
cum brain storming workshop on Organic agriculture, 19-20 Apr 2011, CSKHPKYV, Palampur, HP p.
48

Singh AB, K.Ramesh, S. Ramana, NR Panwar and A Subba Rao (2011) Improving Soybean quality under
Organic Farming in soybean based cropping systems. Paper presented at National symposium
cum brain storming workshop on Organic agriculture, 19-20 Apr 2011, CSKHPKYV, Palampur, HP p.
47
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Brij Lal Lakaria, K. Ramesh, A.B. Singh, J.K .Thakur and S. Ramana (2012). Phosphorus and potassium
dynamics in soybean based cropping systems under different nutrient management options in a
vertisol.

A. K. Jha, Upadhyay, V. B. and Vishwakarma, S. K. (2011). Diversification through selection vegetable
crops for maximizing the productivity and soil health indifferent rice based cropping system under
the organic farming. Paper presented in “National Symposium on Vegetable Biodiversity” organized
byIndian Society of Vegetable Science, Varansi held at Jawaharlal Nehru Krishi
VishwaVidyalaya, Jabalpur (M.P.) on 4-5 April 2011

Pamphlets

Singh AB, Ramana S, Brij Lal Lakaria, Ramesh K and Thakur JK (2012). Soybean ke Jaivik Kheti. Published
by IISS, Bhopal.

Singh AB, Ramana S, Ramesh P, Panwar NR, Brij Lal Lakaria, Ramesh K and Thakur JK (2012). Isabgol
ke Jaivik Kheti. Published by IISS, Bhopal.

Singh AB, Ramana S, Brij Lal Lakaria, Ramesh K and Thakur JK, Ramesh P and Panwar NR (2012).
Durum wheat ke Jaivik Kheti. Published by 1ISS, Bhopal.

Singh AB (2012). Vermicopmaosting (Hindi & English). Published by Indian Institute of Soil Science Bhopal

A.B. Singh, N.R. Panwar, P. Ramesh, S. Ramanna, K. Ramesh and J.K. Thakur (2012). Chana ki jaivik
kheti, Published by Indian Institute of Soil Science Bhopal.

A.B. Singh, N.R. Panwar, P. Ramesh, S. Ramanna, K. Ramesh and J.K. Thakur (2012). Sarson ki jaivik
kheti, Published by Indian Institute of Soil Science Bhopal.

8.2 Human Resource Development

1. M.sc /Ph.D. thesis generated from the project

S.No. Name & Year Thesis title Degree
Jabalpur
1. Ms. Such Gangwar Agronomic evaluation of biodynamic product and panchgavya Ph D

for organic calculation of important cropping system

2. Ms Megha Dubey Studies on comparative efficiency of organic, chemical and Ph.D
integrated nutrient management practices on soil health and
crop productivity under various cropping system

2. Participation of Scientists in Seminars/workshops

S.No. Title of the Programme Name of the
Scientists

Bajaura

1. International Conference on Preparing Agriculture for Climate Change organized by Crop Improvement Dr. D.K. Parmar
Society of India on February 6-8, 2011 at PAU Ludhiana, India

2. National Symposium cum Brainstorming Workshop on Organic Agriculture Organised by Organic Dr. J.K. Sharma
Agricultural Society of India, Palampur; ICAR, New Delhi; National Centre of Organic Farming, Dr. D.R. Thakur
Gaziabad (UP) and CSKHPKY, Palampur on April 19-20, 2011 at CSKHPKYV, Palampur Dr. D.K. Parmar

Dr. (Mrs.) Brij Balg
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3. Human Resource Development in organic farming (Farmers) at Bhopal

Name of the Organization Beneficiaries  Coordinating Duration of Training imparted on
(No) Scientist the training

Purvi Champaran Distt. Bihar 25 Dr A. B Singh September, Organic farming and various

under ATMA Project (16-21, 2011) technologies developed in the
institute

Gaya Distt. Bihar under ATMA 25 Dr A. B Singh 26/09/2011 to Organic farming and various

Project 01/10/2011 technologies developed in the
institute

Saran Distt. Bihar under ATMA Project 25 Dr A. B Singh October 10-15, Organic farming and various

2011 technologies developed in the

institute

Darbhanga Distt. Bihar under 25 Dr A. B Singh December 1-6, Organic farming and various

ATMA Project 2011 technologies developed in the
institute

Diara Development Project Patna, 25 Dr A. B Singh December 26-  Organic farming and various

Bihar 30, 2011 technologies developed in the
institute

Supoul Distt. Bihar under ATMA 25 Dr A. B Singh January 15-20, Organic farming and various

Project 2012 technologies developed in the
institute

Supoul Distt. Bihar under ATMA 25 Dr A. B Singh February 02-07, Organic farming and various

Project 2012 technologies developed in the
institute

Raisen Distt. Madhya Pradesh 25 Dr A. B Singh March 15-19, Organic farming and Soil health in

ATMA Project 2012 the institute.

Banka Distt. Bihar under ATMA 25 Dr A. B Singh June 2-7, 2012 Organic farming and Soil health in

the institute

4. Human Resource Development in organic farming (Technical) for students at Bhopal

college, Bhopal

Name of college Details of training programme Coordinating  Duration Topic

Scientist
Govt. Geetanjali Girls 12 students of B.Sc. Il Semester. Dr.A.B.Singh 10 days Vermicomposting and
college, Bhopal Vermiculture technique
Govt. Geetanjali Girls 13 students of B.Sc. vi" Semester. Dr.A.B.Singh 10 days Vermicomposting and

Vermiculture technique
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9. APPENDIX

Details of crops and varieties used in experiment at various

locations

Crop

Variety

Duration / days

Bajaura

Tomato (Summer) No.7711/Roma/Naveen/Heem Sona Medium
French bean (Summer) Falguni Medium
Cauliflower (Summer) Megha Medium
French bean (Kharif) Falguni Medium
Cauliflower (Kharif) Swati Medium
French bean (Kharif) Pole Type Medium
Maize (Kharif) Bajaura Makka Medium
Pea (Rabi) Azad P-1/GC-477/DPP-68 Medium
Cauliflower (Rabi) Swati Medium
Garlic (Rabi) GHC-1 Long
Coriander (Kharif) Hybrid 363 Medium
Bhopal
Soybean JS-335
Duram wheat HI-8498
Mustard Pusa Bold
Chickpea JG-130
Linseed JL-9
Calicut
Ginger Varada, Rejatha and Mahima Short
Turmeric Alleppey Supreme,Prathibha Short
Black pepper Sreekara, Panniyur -1 Long
Coimbatore
Green manure (Sun hemp) Co1 45
Cotton MCU 12/Suraj 167/170
Maize Cco1 93
Chillies K1 170
Sunflower CoO4 92
Brinjal CO2 170
Sunflower COo4 92
Daincha (GM) Local 63
Rice White Ponni 141
Greengram CO6 64
Dharwad
Groundnut GPBD-4 105-110 days
Rabi sorghum DSV-4 Medium
Soybean JS-335 85-90 days
Durum wheat DWR-2006 85-90 days
Potato Kufri Jawahar 85-90 days
Chickpea JG-11 85-90 days
Cotton DHB-915 175-180 days
Pea Arka komal 60 days
Maize Arjun 110-115 days
Chilli+onion Byadagi dabbi+Arka kalyani Medium
Sugar Cane C086032
Soybean DSB-121

DUSB-0
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Crop Variety Duration / days
DSB-21
DSB-16
DSB-18
JS-335 85-90 days
Groundnut Dh 4-3
Dh 86
Dh 2000-1
Dh 101
Mutant 11
JL 24
TMV 2
TGLPS 3
GPBD 4
GPBD 5 105-110 days
Chickpea JJ-11 Long
BGD-103
A-1 -
BG-1105 -
BG-256 -
ICCV-10 -
KAK-2 -
ICCV-2 -
French bean Arka Komal
Jabalpur
Basmati rice PB 127
Wheat MPO-1106 140
Chickpea JG-322 128
Berseem JB-1/JB-5 174/160
Vegetable pea Arkel 98
Sesame TKG-55 123
Sorghum MP Chari 51
Sun hemp Local 47
Karjat
Rice Karjat - 4 Early
Groundnut SB-XI Early
Maize (Sweet corn) Sugar-75 Early
Mustard Varuna Early
Dolichos bean(Green pod vegetable) Konkan Bhushan Early
Red pumpkin MPH 1 Medium
Cucumber Himangi Medium
Green gram Vaishali
Mango Alphonso 15 years old mango treeg
Ludhiana
Cotton F-1861
Chickpea GPP-2/BG-1053
Maize Peral Popcorn/PMH-1/J-1006
Basmati rice PB-2
Wheat PBW-550
Summer moong SML-668
Turmeric Local
Onion Pb.Naroya
Potato Kufri Jyoti
Bajra PCB-164 Short
Cowpea CL-367 Short
Sorghum SL-44 Short
Guara Guara-80 Short
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Crop Variety Duration / days

Berseem BL-10 Short

Oats OL-9 Short

Modipuram

Basmati rice Basmati 370 / PB-2 /120

Rice Saket-4

Maize cob Star-56

Maize grain Star-56

Wheat PBW-343

Barley Ajad

Mustard Pusa Bold 115

Radish Ivory White

Potato Chipsona-3

Okra Arka Anamika

Green gram SML-668

Chickpea Avrodhi 160

Cowpea Pusa barsati

Pantnagar

Sesbania Ses pant - 1

Rice Pusa Basmati -1/ Pusa-1121 Medium

Wheat PBW-343/ PBW-502 Medium

Lentil Pant Lentil - 406 Medium

Vegetable pea Arkel Early

Brassica napus GLS-1 Medium

Chick pea Pant Kabuli Chana-1

Maize Gaurav

Moong Pant Moong-5

Raipur

Soybean JS — 335 Medium

Berseem JB-2 Medium

Isabgol Gl-2 Medium

Onion Nasik red Medium

Safflower NARI-NH 1 Medium

Rice Kasturi Medium

Chickpea Vaibhav Medium

Mustard Pusa bold Medium

Lentil JL-1 Medium

Ranchi

Rice Birsamati 125 - 135 (Medium)

Wheat K- 9107 130

Potato Kufri Ashoka 95

Linseed Shekhar 140

Lentil PL 406 115

Umiam

Maize (green cob/seed) DAG61-A 80/110 days

Soybean JS-80-21 40 days/142days

Frenchbean Naga local 100 days/120days

Toria M-27 127 days

Tomato Avinash-2 140 days/105days

Potato Kufri jyoti 110 days

Rice IR-64/Lumpnah/Vivek dham/Sahsarang-1/Bhalum-1 140days/140days/
135days/140days/125days|

Carrot New curoda 98days
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10. ANNEXURE

Contact Address of Centres

PDFSR, Modipuram

Dr B. Gangwar, Project Director, Project Directorate for Farming Systems Research, Modipuram, Meerut-
250 110, U.P. Tel: (Off.)0121- 295 6318; (Mob.) 09412202070; (Fax) 0121-288 8546, Email:
directorpdfsr@yahoo.com, bgangwar@ pdfsr.ernet.in

Dr N. Ravisankar, Principal Scientist & National PI, NPOF, Project Directorate for Farming Systems
Research, Modipuram, Meerut-250 110, U.P. Tel: (Off.) 0121-288 8571; (Mob.) 08755195404, (Fax) 0121-
288 8546, Email: ifsofr@gmail.com

Principal Investigators at Centres

Dr D.K. Singh, Principal Investigator, NPOF, Department of Agronomy, College of Agriculture, GBPUA&T,
Pantnagar-263145, District-Udhamsinghnagar 263 145 (Uttarakhand), Tel: (Off.)05944-233625; (Mob.)
09411320066; (Fax) 05944-233608/233473, Email:dhananjayrahul@rediffmail.com

Dr D.R. Thakur, Senior Agronomist and Principal Investigator (NPOF), CSKHPKV, HAREC, Bajaura
(Kullu) HP-175125, Phone: 09418183548 E mail : thakur.dr@rediffmail.com

Dr G.P. Pali, Chief Agronomist, AICRP on IFS & Pl (NPOF), Indira Gandhi Krishi Vishwa Vidyalaya, Krishak
Nagar,Raipur-492 001 (Chhattishgarh) Tel: (Off.) 0771-2442177, (Mob.) 09425524749, (Fax) 0771-2442131,
Email:gppalil5@gmail.com

Dr V.K. Shukla, Chief Agronomist, AICRP-IFS, Department of Agronomy, JNKVV, Adhartal, Jabalpur-482
004 (M.P.) Tel.: (Off.) 0761- 2681773, 2680771. 0761-2647670 (Mob.) 09424306503 , (Fax) 0761-2481236,
Email: drvkshuklaifs@gmail.com

Dr L.S. Chavan, Chief Agronomist,AICRP-IFS & Principal Investigator, NPOF, Agricultural Research
Station Karjat-410 201 Dist. Raigad (Maharashtra), Tel.: (Off.) 02148-222072, (Mob.) 09850971545, (Fax)
02148-222035, Email:lschavan@gmail.com,

Dr C.S. Aulakh, Sr. Agronomist, Pl, NPOF, Department of Agronomy, PAU, Ludhiana-141 004 (Punjab),
Tel.: (Off.) 0161-2401960, Ext.-308, (Mob.) 9888350044, (Fax) 0161-2400945, Email:
csaulakh@rediffmail.com

Dr S. Ramasamy, Professor and Head, PI, NPOF, Department of Sustainable Organic Agriculture,
TNAU, Coimbatore-641 003 (T.N.), (Mob.) 09443724294, (Fax) 0422-6611246, Email: organic@tnau.ac.in

Dr Lokanath Malligawad, Professor & PI-NPOF, Institute of Organic Farming, U.A.S., Yettinagudda
Campus, Krishinagar, Dharwad-580 005, Karnataka, Tel.: (Off.) 0836-2448566/2448321*305; (Mob.)
09448591719; (Fax) 0836-2748377/2448349, Email:hemlokanath@gmail.com

Dr C.S. Singh, Jr. Scientist cum Asstt. Prof. Department of Agronomy, Birsa Agricultural University, Kanke,

Ranchi-834 006 (Jharkhand), Tel.: (Off.) 0651-2450608; (Mob.) 09431314755; (Fax) 0651-2451106,
Email:cssinghl5@gmail.com
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Dr A.B. Singh, Principal Scientist & PIl, NPOF, Indian Institute of Soil Sciences, Nabi, Bagh, Berasia
Road, Bhopal-462 038 (M.P.) Tel: (Off.) 0755- 2730970/ 2733341/ 2733372/ 2734221; (Mob.) 09425013470;
E mail: abs@iiss.res.in

Dr C.K. Thangamani, Principal Scientist & PI NPOF, Indian Institute of Spices Research, P.B.N0.1701,
Marikunnu PO, Calicut-673 012 (Kerala), Tel.: (Off.) 0495 - 2731410, (Mob.) 09495083552, (Fax) 0495-
2730294, Email: thankamani@spices.res.in

Dr Anup Das, Sr. Scientist (Agronomy) ICAR Research Complex for NEH Region Umroi Road, Umiam-
793 103, (Meghalaya), Tel: (Off.) 0364-2570306; (Mob.) 09436336070; (Fax) 0364-2570306,
Email:anup_icar@ahoo.com

Dr N.K. Jat, Scientist, & Pl, NPOF, PDFSR, Modipuram, Meerut-250110, U.P., Tel: (Off.) 0121-288 8571,
(Mob.) 07895517934, (Fax) 0121-288 8546, Email: nandagro09@gmail.com
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ALE
ASE
B:C
BD
CcC
CDM
Cu
EC
ECe
fb
Fe
FYM
GLM
GM

GR

: Aquous leaf extract

: Aquous seed extract
. Benefit:Cost

: Biodynamic

: Cost of cultivation

: Cowdung manure

. Copper

. Enriched compost

. Electrical conductivity
. followed by

. Iron

: Farm yard manure

: Green leaf manure

: Green manure

: Gross returns

. Integrated management

: Potassium
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ACRONYMS

KC
Mn

MOP

NC
NEOC:
NPV
NR

oC

PG

pH

PPM
RP
SSP

VC

. Karanj cake

: Manganese

. Muriate of potash
. Nitrogen

: Neem coated

Non edible oil cakes

. Nuclear Polyhedrosis virus
: Netreturns

: Organic carbon

: Phosphorus

. Panchagavya

: Negative logarithum of hydrogen ion

concentration

. Parts per million

: Rock phosphate

. Single super phosphate
: Vermicompost

: Zinc
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CONTACT / 999 43

Dr. B. Gangwar, Project Director

Project Directorate for Farming Systems Research
Modipuram, Meerut-250 110, Uttar Pradesh, India
Tel: (Off.) 0121-288 8611, 288 8711;
(Mob.) 09412202070;
(Fax) 0121-288 8546
E-mail: bgangwar @ pdfsr.ernet.in,

directorpdfsr @yahoo.com
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directorpdfsr@yahoo.com

Visit also at:

www.pdfsr.ernet.in




Visit by Shri Umesh Katti, Hon'ble Agriculture Minister of
Govt. of Karnataka to NPOF experiments at Dharwad

Monitoring of NPOF experiment at Umiam by
Dr. B. Gangwar, Project Director, PDFSR
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