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roject Directorate for Famming Systems Research (PDFSR) (formeny Project Directorate for Cropping
Systems Research-PDCSR), was established by Indian Council of Agricultural Ressearch, New Delhi

in April, 1989 at Modipuram, Meerut (Uttar Pradesh).

Mandate

To characterize existing famming systems to know the productivity, viability and constraints

To develop resource efficient, economically viable and sustainable integrated famrming system modules
and models for different farming situations

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

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

To act as repository of information on all aspects of farming systems by creating appropriate databases

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

To underake on-famm testing, verification and refinement of system based farm producticn technologies

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

All India Coordinated Research project on Integrated Farming Systems (AICRP on IFS) is an integral part
of PDFSR with 31 on-station IFSR centres, 11 on-station CSR centres and 32 on-farm research centres
spread across length and breadth of the country. The directorate is also leading a Network Project on
Organic Farming (NPOF) with 13 centres from 2004.
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IR

Sifdd IS 3R tdiad ydad (AgeH) ST Yonferl T HATdh

o HIIYRA ¥ Wfdh W & T el drdad, B YT DI A, Sl MR T Bl AUl 3feh
Tl Tl Bl Vet AP USTaR UTea &1 T8 |

o TEAYR H Wfdd AR UdIhd UdHT Ugld & WY IAAc d1ael Bl UGER H BHl TS TS Sl
HILT: DAt 41 R 82 fhawm ufd Taear ot TTafds 1% &1 USaR # &1 IR Y 31 (e
515 3R 138 fhammd Ui gacaR) off | RIS Ught @l goi1 7 Sifde ughd & arer #ex &
IR 12.6% 31 TS TTE |

o PIINIR H IWANS Ugfd & o # Afdd ugfd @ A1y 993 fhanm ufd zacsR i @
arfaRad UqmEaR uig T8 | W6 Yaldd Uees Ygfa &1 e § 9ifdd ugfd & orfie Rore!,
HIhT, S IR U b UGTaR H HAI: 24.3, 18%, 17.5 3R 11.2% &I RMEe uig T3 o |

o YR H W% H AREH Pl YSR Sifded ygld & E= 1695 el ufd gacar fuemehd
31 UTg TS SIR D 1 IS UgHa (1647 fhaRmd Uit 8acaR) e Yaida Uee ughd
(1608 TR URT TacAR) BT I oA | YR H, [ 39 BHAT BT Jid+ (bl 11, ITH
TPHIHd YGE & e aRUAM SR &S B 31ed USMAR Tol DI T8 SIdidh SHIINS 3R JROTA!
@1 USTaR IS UghT & ol ervetard Sifdd U @l TS |

o BB H AP UghT & e AP & U< I Vel 3T IUS §s Sidid Boal Hl
USTIR Uoblda Uded Ugfd @ 3 3ifde g8 | i+ SR Yeblepd Yagd Ugfa @l g o
Sifa® gl @ orfF a1avd &1 QMR HHET 27.2% 3R 67.2% AfUE UTg TS |

o YURATS H, HUH DI BISHR T F1 BHAT BT T YOl H Hedidhd fhar IR, ITa! Sifdd
Ugfd & 3Rl 31f¥e USTaR TSl &I 15 | RIS Ughd &1 a1 3 Sifdd ugfa & orefia w7,
Aha I, AR, AR, HIWhell, 3T AR-ITEA 3R g @ UGTaR Shosr 39, 32, 26.2, 34.8, 27.2, 42.
1, 53 3R 17.4 URrerd e org T |

o HRUIC H WRIH B ANH H o9 &I ISR W I7fth IR e ugfd # g9 & s T 91e
ThIdpd Yaer Ugha & 37l YaTaR 8% | I8l TR RGNS Ugld ol ol H Sifde SR Tl
gaged § USaR F B 16 AR 3.9% I HH gl I TS |

o QRN ¥ IS Ugld @1 Jom H Sifdd ughd §RT HU R eal & USMAR H 50% |
31fer 1 gfg 8% | STl I G DI IUST H el 59% Jig qol Bl s | &1 H Sifde ugfa
3T UR T, WTST 3R 37T Bl UMR H IRAID Ul Bl Gl 3 A 19.3, 18.3 AR 37.
6 Tfierd @ gfg g |

o FGIRT H TPhIghd Udgd RT THICR &I UGMER 2246 bl Ui 8dcaR TSl &bl g Sdid
IS Ugfd & N 2037 A ufd 2deIR P UgraR oo @f I | NG ugha &l
gorT ® Sfad W # dad 44 fHamm ufd facmR @ o uig TS |

o WIS H Uablad Yeee gl & SFIF Hha ol &1 |aid (2107 fhalm Ui gaceR) YeaR <o
DT TS MRS TAT Sifded UGl & 3R USTIR &I o H 628% AR 157% 3ifdd o |
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UITR H @%@ QRM Udblhd Yeee Ught & S aqdl ddd &l Ieoid-i wd |
e Sfd USTaR 3599 el Uft BacaR Uts T8 8IR S d18 Sifdd Ugfad &7 I+ o |
&I Bl H, TahIgd dET Ugfa & e 4168 fHAU™ URT gacdR @1 USEAR g8 3R 9@
91 MRS Ugfa (3770 fdhetum Ufd gacR) iR Sifad ugfa (3677 fdhamm ufd gacaR) &1
I B |

RN W% g & Sifded Ugla @ e AT 2210 fhAdm Ufd gdcdR &l Ugrar ure ol
g Sl Udbldpd Uae Ugld @ e g5 USTdR & JT-T H 28.1% ¥ AR I ughd &
37 g8 USTAR W 53.8% 3feieh ofl, R&l H IMAd Uglal @l Jor1 | ifdes ugfd H ST 330
el ufd gaeaR &F USaR urg TS|

I H FEIll & & SR Usihd Yeed Ughd & b d1g g TToR, 31, Bad AR THICR
S ATl @1 d8eR URTaR gs, AU Sifde Ughr gRT W1 Sael 81 Usrar g8 R walad
Udee Ugfd & 3l USER g8 o | IRE Ughd @ 3Rl Sl HH USTaR gs | el ol
Bl H 3fifdd Ughd & M MoR 3R THICY @ UGTaR &1 eI+l H Sifdd ygfd @& 3fil=
TR AR THIER &1 YR # AT 659 3R 40.9% @ gfg T & 713 |

qIerd ddl aq faf= Sifde aidl a1 Jeaie

STaAYR § U Teb foT8Tg T3Gid I &% R IRY UhdTSUH, USSR, YISl & SUART ¥ TS
DI 3¥H USER (AT =Mae], g AR aRAM dIST AR 1652, 1538, 3R 50 fhainmd ufa
2FCIR) s, o8 918 AA—IE—ad WME AR AN 1l IR YUMo #§ 9d H Ud
8IS T3 @ & W IR THaA AU BT I AT © |

PRIEC W ISP 1,/2 U DI &R IR UHAIgUH, UASaIN], Uioll ®ur (1693 fdbuT /20), Hadhl
(3159 fuT /20), T (6266 fHUT /20) 3R JRSTHW! (1344 THUT /B0) BT UeTRd 31feid USTaR
S GTelT ORI TR ST UA$ 1,/2 U dl &% TR UHATSUH, TNl & HURNT Adhl —8xl EIg
IR AE—ReE—a @re yonfordl § |l Bl & USTaR & a_Ter off |

AR 3 Ud Y [T88 T30 & &) W IRISIAHG Ughd, S AISgAuassi™l, disil &
SUANT 9§ Ia (4284 T /20) 3R Fha =+ (1208 U1/ 50) I 3k US@R gs, iy
el 3R ABE T YoMl & TF1 Bl § dadl I8 UAP U fgTs 2o & &% TR 4,
GIewd, T3, WIotl 3R Ud Udh foels 3ot &l g% UR 331, IS, TSR & SUART
I U USaR & SRIER o7 |

Plellbe H THAZUH, TA-T 2, dRIT, Uil IrRITSIITRG, 3R WY & A1 31eRd Udhe Pl 23525
fUT /80 @ UeTRa e UsaR gz O fb RGBT S¥m H 886% SR gER HAGH
(HATSTHETITSTIATHE Ugfod 3TRU) UGMAR A 17% 31fd off |

YRATS H Hhel—SdR AFHI—AHE o AR Fg—=grel yomferai # 4ol | & a7er 12 I
/BFRIR P R W 31, 9=, SfigergH, dioh | ererar €, RN, SNUAIed & AT aRTER o |

PROIC H WP B QR TP 1,/3 U Bl &R R BaSQH 819 DI JATeT TATSRANSAT & SUART
P 1T 3R W B SRIF IIH 1/3 T BT aX IR HAgUH 1 BT Weoll g4 pHRE I UIoll &
B & SN A AT THfh 3R T —WRT YOMTeral | TUerasd 3feidh UGTaR (AT 3927,
8530 {3 /20) EAE—NS YRl 3R 3757, 6038 T,/ 20, UF—WRT & AT AULATRHA ATH
IR U @l TS |

B vii | Annual Report2011-12



Network Project on Organic Farming

o O H HASTHUS IRISRIAIHG Ughcrdl & SUART | HIhl Bl Ueldhd D ISR (6137
faT /20) &1 @ A A b HARTHUST & ITANT W g d Af¥E USEaR (2517
e /20) TS @1 TS | FREET H UISN & WY YHATSUd A T SareraTie ugfaal &
Jorr # I # 1 @l e YSTaR U FRA & oy dael YhagTH qate of |

o TRIEF—ITE 3R AFBI—ABE o= USRI H ddel Sifded Wa Bl ol § IRISRAHG 3R
GIol ugfadl & SR USaR H Seoi@ g gfg T8l urg s AT 1 ATl ¥ 37gd Gl el
& AITT ITANT F FT Bl H 31 USRSl 1 g 3R I8 AR-EH, g, FdbT a0 Tha
AT BT USEAR | HA: 117, 1003, 387 3R 140 fHuT /B0 oY |

o UITR # Hac] HASTIIRITAAIRA] & IUINT &I gal H UP 1/4 TF & & W
B UHA TR U agUHaRIIU-RSHdISaoll & SUANT ¥ qrHdl o9 @1 YSaR # 300
fur /20 @1 gfg UTS T8 TAT ST Dvst TR TSI Dl MILIDHAT DI YRT B & ol¢ T 1,/2
WY MR B WG HYAT WG Pl -5, GF—Fha o 3R AR Feoll Yool H
31y UTaR =1 aTell Urm 1T | UINeh Hd & ©Y § Id 1,/2 Bl &R W IER Bl W& Dol
GIg AT UAF 1,/4 Bl &R R FARd HFIRE DHYRN WIS J@IEl Tl Dl Fell MR DI TTQ
& AT Ha&T BT Sifddh HIa ded W J8AR YTIT 73T o7 |

o XA H B WIE Bl TRASIANHG YT YISl & A1 T BFe! Bl fdh YR earv—Ig,
3R 37T @1 HHIT: 2558, 2411 AT 17200 fdHI0/ 20 Tof @ T8 |

o HASTHAAYIST & IUINT ¥ TS AR B oall (SHH: 4153 AR 9333 AT/ 50) 3R Hed
(1426 U1 /20) & forg AamhI BT 1fNd USMAR TS @1 T8, <fhd dael HARTAIRI & SYANT
@ A T UgaR Ia g1 ol | denfU, S| | AIRAT & AWl H dddl BarguEarl & gol
# diol &1 fee 3 Yeear # 75 ufoRa @1 gfg g8 |

Sifaes @t 9 e 3R T y§eE

o ARG ¥ T Wdl # R TR § Jars @ Y ot &R R &8 @rg Srelt 8 oY, I
g (HH: 2755 3R 2733 AT /20), W T (H¥9: 1342 3AR 1303 fdHuT/20) 3R A=Al
(T 1008 3IR 986 fHUT,/T0) BN AUeENHd Afdd USTAR ol Bl TS |

o YOI FFRIFOT @1 AT H G} ST UIQU Sidry (SfigEl 17 SR Siigdl 18) AR AERD
JISSSFIRAT (SNRIRET 57) & AT TGRS H 9 98d BT ThIU HH AT | Hlefidhe § YT H
B 17.3, 19.7 AR 43.7% 67% HH TS TS |

o TORT H WAH B ERMA 10% B R W YARRIGRT ol VaRIgTIga (3%) € d9—80 (0.05%)
PRAT Raferar RERT) 8IR & @ AR (1.5 3R 67.5% AR) %a%a?q'\wmﬁ (3%) PRl

& SUART H THCR ¥ el d9F AR ol FeH AUETHd HH of |

o TIH DI ARMIEH 3aRT H AW (3 F0et0 /eleR) 10% B &R YISl 3R 3% TIHF & SUART
A AFTTE (040%), ATSATRIRG (087%) 3R U1 (027%) & ©H HFel UIT Y Sidfd YAHT
3 fAocfio /e AT 3% @1 X TR YISl & STANT & JIH | ol Bless § HHI Uil T8 oY |
SHTH H 3% @ & W YISl 10% B &R TR GHIEAT & ITART I A-EE fhee 245% & KR
e FEfa g T3 |
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Sifdd Idl R ERUYAIR Ys§e+

I

SR H TRYGIR Jad Reafd # a1 (6753 fbar,/20) R I, (6235 b3 /20) 1 3rverape
31erp USrR g%, N 918 WRUGIR FRF0T & 81 ¥ & IR RIS 3.4 UK &1 3faweT W
fos®a & HASTT gRT IH A &I oIl H ST8T WRUGAR FR—IF0T &1 T 5, o1 3R g Bl
A 44.9% AR 41.3% B USMAR T B T3 |

PRIFCY H ATl AR Ig& QI H WRUJAR qaa Rl # uerehd @1feies Ugrar (shHer: 3843
3R 773 fum0 /8) T @1 718, oI 918 81 &I 3T FFRISI TWRUTAR DT 3—4 Ui &I a=eq
R Yfdaerd Uil @ Fad @ | @ FAM gRT 99 d @l ol 4, Sal ERIdar R =&l
TS, 3§ Iae1 3R Ise DI UGEAR H 113% AR 9% @1 fg Tol @l g |

YR H A H G 90T & AT DEAAE] & START W 68% BHI §g oldih ARAl & ol AIS
9€ & URUTRISY TRUYTAR] BT Hel AT H 71% DI B 83 |

AMUTA—Yd & T H 25% TR WRAFIA & Sl Ud—9d fsha (Vfdesra |l) | gRars H
Ufderd | H, WRATRH & SR SIGUART Bl oI H AUC—SIRIT & HU H DRI AR
R SehelRT & | Afdds YT aTg 7Y |

FROIC H B ERT Gl SIS PHACIST TSRET ¥ IH W &I gl § I8l WUdar T gl
TS, § WRUGAR & Gl Y&h qol (72.7%) ¥ VTR BHI qol Dl TS |

31 B dTel 90T 25,30 VST W BF ¥ FRIg W WRUGAR & Gl YH aod (8.3 UM HP)
¥ IMfHad HHI ol DI T S 25—30 SIVST TR BT I RIS, 25-30 3R 4550 SIUST TR BT
3 fR1E 3R a7 901 AraT H drey R aRIER o7 |

TR H @ & QR 8919 AR I () PISe AR & & SRM ARl Il dlel TRUGIR
T HT gunferdi— W% @ SR 25—30 SIUCT TR 81 &1 Uh RIS 3R X6 & SR 2530
3R 45—50 SUTH W BT &I &I RIS rAAH HH s TS |

Hael VFaerd Uil & A @ B I US[AR 7 o1 ¥ 68%, g H 30.6% AR 3Tl H 51.4% DI
HH GOl DI T | A H WA DI WRUAIR F Jad W@ W G DI STHad USER 7 IO arl
T

HIFBT (81 Tfeerdn) AR TRAT, I H 10 ST /2acIR Bl &R I drol JUSIRIH THSIRTAT & A1
(L SIS & d18) USaR (Aed §91) W 3fUetTad Jfdid USTaR ol @l g foTI@ d1& ofel T
% Vfdaerd Ul I BI IR WRUGAR &1 3—4 Uil & ARl R Are (U1gH) Ui 3 31fdd
UTaR &1 @1 773 | SMHIA H, drot JUSIRIH / THAIRIAT & A1 IR | UGTaR H, WRUAAR
KT AR 9 W B ol H STgl WRUTAR FA3a T8l {har 71, § HAg: dadbl H 29.4% T
47.2% IR AT H 73% TqAT 93% HI Ifg U T |
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ABSTRACT

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

o Basmatirice, maize for cob, barley and greengram have recorded higher yield under organic system
while maize for grain, potato, okra, mustard and radish have recorded higher yield under IM practice at
Modipuram.

e AtJabalpur, the yield reduction observed in basmati rice with organic and IM practice was found to be
only 41 and 82 kg ha™' respectively while, the reduction was much higher for wheat (515 and 138 kg
ha respectively). The yield increase in vegetable pea with organic nutrient practice was found to be
12.6% compared to inorganic practice.

o At Coimbatore, the additional chilli yield obtained with organic practice was found to be 993 kg ha
compared to inorganic practice. The drop in yield under organic practice over IM was found to be
24.3,18, 17.5 and 11.2% for sunflower, maize, brinjal and cotton respectively.

e Mean yield of soybean in kharif was found to be higher under organic practice (1695 kg ha) followed
by inorganic (1647 kg ha') and IM (1608 kgha™'). Among the other crops evaluated, berseem and onion
registered higher yield under IM, while Isabgol and safflower performed better under inorganic practice
at Raipur.

e Ginger recorded higher rhizome yield under organic practice while turmeric performed better under
IM. The yield increase in ginger was found to be 27.5% and 67.2% under organic practice compared to
inorganic and IM respectively at Calicut.

e At Dharwad, all the crops except cotton evaluated in five systems recorded higher yield with organic
practice. The yield increase over inorganic was found to be 39, 32, 26.2, 34.8, 27.2, 42.1, 53 and
17.4% for maize, chickpea, pea, groundnut, sorghum, potato, soybean and wheat respectively.

o Rice during kharif registered significantly higher yield under inorganic practice followed by IM. The
yield drop observed with organic and IM practice was found to be 16 and 3.9% respectively over
inorganic practice at Karjat.

e More than 50% increase in yield under organic over inorganic was observed in cotton and turmeric
during kharif at Ludhiana. Basmati rice recorded only 5.9% increase. In rabi, the results revealed that
an increase in yield of gram, onion and potato by 19.3, 18.3 and 37.6% under organic over inorganic
practice.

e Tomato recorded higher yield under IM (2246 kg ha™) followed by inorganic (2037 kg ha'). Organic
practice in tomato recorded yield drop of only 44 kg ha™' over inorganic and 253 kg ha™ over IM at
Bajaura.

e Chickpea registered significantly higher yield of 2107 kg ha' with IM and the yield increase was found
to be 62.8 and 15.7% over inorganic and organic practices at Bhopal.

e Significantly higher mean yield of basmati rice, during kharif was observed with IM as it recorded
higher grain yield of 3599 kg ha' followed by organic. The yield drop was 13.5%. Among rabi crops,
wheat recorded significantly higher yield of 4168 kg ha under IM followed by inorganic (3770 kg ha™')
and organic (3677 kg ha) at Pantnagar.
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Rice recorded significantly higher mean grain yield of 2210 kg ha™ during kharif which is 28.1% higher
than IM and 53.8% higher than inorganic practice. In rabi, it was observed that wheat recorded around
330 kg ha lesser yield with organic compared to inorganic practice at Ranchi.

All the vegetables like carrot, potato, french bean and tomato grown during rabi though performed
better under IM, the yield obtained with organic was at par with IM practice. Inorganic practice recorded
significantly lower yield. Among the vegetable crops, carrot and tomato have recorded 65.9 and 49.9%
higher yield with organic over inorganic practice at Umiam.

Evaluation of various sources of organics for nutrient source

R

Application of VC + FYM + NEOC @ 1/3 N each + PG recorded higher grain yield (1652, 1538 and
50kg of basmati rice, wheat and berseem seed ha') followed by VC + FYM + NEOF @ 1/3 N each in
rice- wheat-green manure and basmati rice-berseem sytems at Jabalpur.

FYM + NEOC @ %2 N each + PG was found to give higher yield of cotton (1693 kg ha™), maize
(3159kgha), chillies (6266kg ha') and sunflower (1344kg ha) which was on par with FYM + NEOC
@ %2 N each alone for all the crops in cotton-maize-green manure and chillies-sunflower-green manure
systems at Coimbatore.

At Raipur, though application of biodynamic practice + EC + CDM + NEOC @ 1/3 N each + PG
recorded higher yield of rice (4284 kg ha') and chickpea (1208 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.

Higher ginger rhizome yield of 23525 kg ha' was observed with FYM + NC + 2VC + PG +
biodynamic + RP which is 88.6% higher than absolute control and 17% higher than the next best
combination (FYM + Biodynamic practices + RP) at Calicut.

EC + VC + GLM + biodynamic spray @ 12 g/ha with PG spray was found to be better, but it is on par
with EC+ VC + GLM + PG spray or EC + VC + GLM in groundnut-sorghum, maize-chickpea and chilli
+ onion systems at Dharwad.

Rice-red pumpkin and rice-cucumber systems have recorded higher yield with application of FYM +
rice straw + gliricidia @ 1/3" each of N during kharif and FYM + neem cake + vermicompost @ 1/3
each of N during rabi along with spray of PG (3927, 8530 kg ha™' of rice-red pumpkin and 3757, 6038 kg
ha' of rice-cucumber respectively) at Karjat .

At Ludhiana, application of FYM + PG + biodynamic practices recorded higher grain yield of maize
(6137 kg ha"), while in wheat FYM + PG alone recorded higher yield (2517 kg ha™). Application of only
FYM was sulfficient in summer moong to realize higher yield compared to combining FYM with PG or
biodynamic practices at Ludhiana.

The yield increase due to biodynamic and PG practices over organic manure alone was found to be
not 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 was found to be 117, 1003, 387
and 140 kg ha'in soybean, wheat, maize and chickpea respectively at Bhopal.

Application of FYM + VC + NC + EC @ % N each + BD + PG recorded an increase in yield to the tune
of 300 kg ha'in basmati rice compared to application of FYM + VC + NC + EC alone at Pantnagar.
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e At Pantnagar, farm yard manure + vermicompost @ %2 each to meet the nitrogen requirement is
found to record higher yield in rice-wheat, rice-chickpea and rice- vegetable pea systems. Organic
carbon content of soil was also found to be better with farm yard manure + vermicompost @ 2 each
or enriched compost + vermicompost + non edible oil cakes + farm yard manure @ % each as
nutrient source.

e At Ranchi, all the crops recorded higher yield with Vermicompost + KC + biodynamic peparration +
PG (2558, 2411 and 17200 kg hain rice, wheat potato respectively).

e Application of FYM + VC + PG recorded numerically higher yield in maize for grain and green cobs
(4153 and 9333 kg ha respectively and French bean (1426 kg ha') but the same was on par with
application of FYM + VC alone. However, in case of toria addition of PG resulted in 75% yield increase
over FYM + VC alone at Umiam.

Pest and disease management under organic farming

e At Modipuram, summer ploughing and green manure treated plots recorded higher grain yield of
basmati rice (2755 and 2733 kg ha'respectively) chick pea (1342 and 1303kg ha' ’and mustard
(1008 and 986 kg ha') at Modipuram.

e Shoot borer infestation in ginger was lower with ginger endophytic bacteria (GEB 17 and GEB 18) and
ginger rhizobacteria (GRB 57) compared to absolute control. The reduction in infestation was observed
to be 17.3, 19.7 and 43.7% respectively at Calicut.

e Fruit borer and fruit rot in tomato was lower in application of Karvi (Roylea cinerea) @ 10% asceous
leaf extract + cow urine (3%) + tween-80 (0.05%) as emulsifier during kharif and karvi @ 5% +cow
urine (3%) during rabi (1.5 and 67.5% incidence) at Bajaura.

e Application of Derisom (3 ml/l) + PG @ 10% and cow urine 3% recorded lower incidence of Monolapta
(0.40%), mylloceros (0.87%) and Epilechna (0.27%) in early stage of maize while leaf folder incidence
was found to be reduced through application of Anomin 3 ml/litre or PG @ 3%. Soybean rust was
found to be controlled to the level of 24.5% with the application of PG @ 3% + lantana @ 10% +
vermiwash @ 10% at Umiam.

Weed management under organic farming

e weed free recorded higher grain yield of rice (6753 kg ha') and wheat (6235 kg ha™) followed by
combination of two hand weeding + spray at 3-4 leaf stage of weeds which recorded 44.9 and 41.3%
higher grain yield of rice and wheat respectively compared to unweeded check at Jabalpur.

e In both rice and blackgram at Coimbatore, weed free condition recorded higher yield (3843 and 773
kg ha' respectively) followed by combination of two hand weeding + spray of aqueous leaf extract at 3-
4 leaf stage of weeds which recorded 113 and 9% increase yield of rice and blackgram over unweeded
control.

e Use of conoweeder with square planting in rice contributed for 68% reduction while stale seed bed to
mustard resulted in 71% reduction in total weed count at Raipur.

e Aqueous spray of Parthenium at 25% as pre emergent. Among the aqueous sprays, spray of cassia
and Prosppis juliflora as post emergent was found to be more effective than pre or post emergence
application of parthenium at Dharwad.

Annual Report2011-12 | xiii [



Network Project on Organic Farming

e Two hand hoeing + spray of Chromolaena odorata recorded the higher reduction in total dry weight of
weeds (72.7%) over unweeded control at Karjat.

e High density planting + hand weeding at 25-30 DAT recorded maximum reduction of total dry weight of
weeds (8.3 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 at Ludhiana.

o 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 kharifand 2
hand weeding at 25-30 and 45-50 DAS during rabi at Pantnagar.

e Spray of aqueous leaf extract alone recorded reduction in yield to the tune of 68% in rice, 30.6% in
wheat and 51.4% in linseed. Keeping the field free from weeds gave maximum yield advantage of 7
times in rice at Ranchi.

e 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 29.4 and 47.2% in maize and 73 and 93% in mustard over weed free and weedy checks
respectively at Umiam.
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1. INTRODUCTION

Organic agriculture is intended to produce high quality, nutritious food that contributes to preventive
health care and well-being in an environmental friendly manner. The principles underlying traditional
agriculture are also part of the organic farming concepts. Indian agriculture in a way may be regarded as
organic because majority of its cultivated area is under rainfed cultivation and only about 38% of cultivated
land is under irrigation and in rainfed areas; there is little or no use of fertilizers and other agriculture
chemicals on account of risks associated, resources poor farmers and smaller land holdings. The
researchable issues such as identifying the appropriate production systems that involves natural manuring
in the form of recycling and plant protection has got greater value in the organic food production systems.

In order to develop a technological package of organic farming including plant protection for different
crops in 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 nodal institute. In order to address, issues of comparison of organic, inorganic
and integrated nutrient management practices, method and source of nutrient application, management
of pest, diseases and weeds in various crops/ cropping systems, four experiments were planned and
conducted at 13 centres (Fig 1). The objectives along with significant findings of all the experiments are
presented in the subsequent sections.

Network Project on Organic Farming

dlometers

1] 500 1,000 2,000

Fig. 1. Experimental locations of Network Project
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2. OBJECTIVES AND METHODOLOGY

Objectives

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

e To develop efficient crop and soil management options for organic farming
e 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
2010-11, following four experiments were undertaken at different centers:

l.  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 2010-11 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.

SI. 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 HPKVV, 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 parameters and initial values of soil physical and chemical properties at various
locations are presented below.

Soil type, weather, latitude and longitude of the various centres

S. Name of Soil Type Weather Latitude Longi-
No. centre Rainfall Tempera- R.H (N) tude (E)
(mm) ture (°C) (%)
Max. Min.
1. Modipuram Alluvium soil 862 41.2 16.8 75-85 29°4’ 77°46°
Typic ustochrept
2. Jabalpur Vertisoils, Chromusterts 1669 32.72 18.56 75.94 23°90° 79°90°
3. Coimbatore Udic, Rhodustalfs, fine loamy 675 315 21.0 52-87 11° 77°

red and sandy soil

4. Karjat Haplustults udic-fluvents, 4436 33.65 21.07 88.67 18°33’ 77°03
red soil
5. Raipur Ochraquals association, 982 32.95 21.13 79.87 21°16’ 81°36’

deep black soil

6. Bhopal Vertisols, Clayey Montmo- 1080 32.0 22.0 70-80 23°18’ 77°24
rillonite/smectite type

7. Ranchi Ultic Palesustalfs, very 1614.5 29.54 16.45 54.21 23°17 85°19°
deep soils
8. Ludhiana Ustochrepts-Ustic 618.8 29.54 17.40 70.73 30°56’ 75°52'

pramments association,

alluvial, sandy & sandy loam
9. Calicut Clay loam, ustic Humitropept 4121 31.8 22.0 67-88 11°34’ 75°48’

10. Pantnagar Hapludolls, very deep alluvium 2100 30.21 17.62 82.09 29°08’ 79°05
coarse loomy soils

11. Bajaura Silty loam 1247 24.81 10.37 89.37 31.8° 7r°
12. Dharwad Vertic inceptisols 1008 30.39 18.76 68.50 15°26° 75°07
13. Umiam Clay loam 2829 20.09 14.33 83.49 25°47 91°54
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Initial nutrient status of soil

S.No. Centre OC % N P K S Fe Zn
(kg/ha) (kg/ha) (kg/ha) (ppm) (ppm) (ppm)
Experiment 1
1. Modipuram 0.59 - - - - - -
2. Jabalpur 0.7 264 12.6 282 - - -
3. Coimbatore 0.6 269 17.9 690 - 29.6 4.5
4. Karjat 1.1 223 18.0 308 - - -
5. Raipur 0.6 237 13.0 274 - - -
6. Bhopal 0.5 154 12.7 530 4.9 5.5 0.7
7. Ranchi 0.3 - - - - - -
8. Ludhiana 0.3 278 36.3 134 - - -
9. Calicut 2.0 120 6.80 164 - 46.0 0.5
10. Pantnagar 0.6 238 16.7 156 29.3 30.2 0.8
1. Bajaura 0.5 146 43.3 - = = =
12. Dharwad 0.4 250 23.0 330 20.0 7.5 0.8
13. Umiam 24 150 2.96 245 - - -
Experiment 2
1. Modipuram - - - - - - -
2. Jabalpur 0.6 256 11.8 273 - - -
&k Coimbatore 0.6 258 229 698 - 31.6 3.5
4. Karjat 1.1 194 15.0 346 - - -
5. Raipur 0.6 248 16.2 252 - - -
6. Bhopal - - - - - - -
7. Ranchi 0.4 - - - - - -
8. Ludhiana - - - - - - -
9. Calicut 2.0 120 6.80 164 46.0 0.54
10. Pantnagar 0.6 238 16.7 156 29.3 - -
1. Bajaura - - - - - - -
12. Dharwad 0.41 250 23.0 330 20.0 7.5 0.8
13. Umiam 1.3 185 10.36 165 - - -
Experiment 3
1 Jabalpur 6.5 249 121 285 - - -
2 Karjat 0.8 220 23.0 379 - - -
3. Calicut 2.0 120 6.80 164 - 46.0 0.54
4 Umiam 2.4 232 - 230 - - -
Experiment 4
1. Coimbatore 0.4 258 15.2 568 - 23.2 52
2. Raipur 0.6 220 16.2 260 - - -
3. Pantnagar 0.8 314 15.0 190 23.3 - -
4. Umiam 1.8 180 9.5 175 - - -
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5. MANPOWER

No regular posts, 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 1). The scientists of related disciplines were also involved
in the research programme by the respective institution. For technical support, two senior research fellows
(as contractual staff) have been provided at each centre.

6. BUDGET

A total budget of F 100 lakh was released to 13 centres during 2010-11. The centre wise allocation/
utilization of funds are given below.

(F in lakhs)
S. No. Centre Recurring Non Recurring Total
Contractual Travelling Recurring
services allowances contingency

1. Modipuram 4.46 0.30 4.40 - 9.16
2. Jabalpur 3.67 0.25 3.65 - 7.57
&k Coimbatore 3.67 0.25 3.65 - 7.57
4. Karjat 3.67 0.25 3.65 - 7.57
5. Raipur 3.67 0.25 3.65 - 7.57
6. Bhopal 3.67 0.25 3.65 - 7.57
7. Ranchi 3.67 0.25 3.65 - 7.57
8. Ludhiana 3.67 0.25 3.65 - 7.57
9. Calicut 3.67 0.25 3.65 - 7.57
10. Pantnagar 3.67 0.25 3.65 - 7.57
11. Bajaura 3.67 0.25 3.65 - 7.57
12. Dharwad 3.67 0.25 3.65 - 7.57
13. Umiam 3.67 0.25 3.65 - 7.57

Total 48.50 3.30 48.20 - 100.00
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7. RESEARCH RESULTS

7.1 Evaluation of organic, inorganic &
Integrated Management production system

Title of the experiment: Evaluation of different production system in various cropping systems on soil
health, crop productivity, quality and profitability in differenent locations.

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

e To study the impact of organic, conventional and integrated management practices on crop productivity
and soil health.

e To study the impact of various management practices on microbial population of soil 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.

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 input systems such as organic, inorganic and integrated management were assigned to main
plots which were common to all the centres, while the centre specific cropping systems has been assigned
to sub plots. The number of cropping systems ranged from 3 (Coimbatore and Calicut) to as high as 5
(Ludhiana and Dharwad). The details of treatments are given in Table1 along with experimental results.
The organic and IM treatments were formulated based on 100% recommended nitrogen dose of each
crop in the 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),
Bajaura (Himachal Pradesh)
Ludhiana (Punjab)

Semi Arid Coimbatore (TN)

Sub humid Modipuram (Uttar Pradesh)
Raipur (Chattisgarh)
Bhopal (M.P)

Jabalpur (M.P.)
Pantnagar (Uttarakhand)
Ranchi (Jharkhand)

Humid Umiam (Meghalaya)

Coastal Calicut (Kerala)
Karjat (Maharashtra)
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The details of inputs used for organic farming and their nutrient content at various centres are given
below.

Source of nutrient inputs and their NPK content at various locations

Nutrient Sources NPK contents (%) on dry weight basis

N P K
Coimbatore
FYM 0.51 0.20 0.50
VC 0.50 0.40 0.98
Neem cake 3.25 0.60 1.10
Karjat
FYM 0.50 0.25 0.50
Neem cake 5.20 1.00 1.40
VC 2.00 1.00 1.50
Glyricidia green leaves 2.74 0.50 1.15
Paddy straw 1.20 0.16 1.14
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 -
Sunhemp 2.25 0.40 1.50
Ranchi
FYM 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
Calicut
FYM 0.67 0.17 0.64
Neem cake 1.67 0.19 1.70
Ash - 0.23 7.0
VC 0.79 0.20 0.58
Green leaf mulch 2.62 0.09 0.62
Rajphos - 18.5 -
Urea 46 - -
MOP - - 58
Bajaura
VC 1.72 0.26 1.31
FYM 2.25 0.28 2.11
Urea 46.00 - -
SSP - 16.00 -
MOP - - 58.00
Rockphosphate - 34.00 -
Dharwad
Enriched compost 0.6 0.55 0.52
VC 1.0 0.69 0.28
Glyricidia 0.5 0.32 1.15
FYM 0.5 0.27 0.41
Umiam
FYM 1.01 0.56 1.00
VC 1.52 0.62 1.01
Rock phosphate - 16.0 -
Tephrosia spp &8 0.44 1.46
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Results
The parameter wise result of 2010-11 for each centre are presented and discussed here.
Grain and straw yield (Table 1-2)

Modipuram: The response of different crops in the systems varied for the type of input practices adopted.
Among the various crops in the system, basmati rice, maize for cob, barley and greengram have recorded
higher yield under organic system while maize for grain, potato, okra, mustard and radish have recorded
higher yield under IM practice. Wheat registered drop in yield to the tune of 30.7% with organic practice
while under IM, the drop was found to be only 7.6%. In case of basmati rice, it was observed that 10.8%
higher yield under organic system compared to inorganic practice, however, in rice, the yield decreased to
the level of only 4.5% in IM practice. Straw yield also exhibited the similar trend.

Jabalpur: Most of the crops in the system have recorded higher yield under inorganic input practice.
Basmati rice, chickpea, sesamum and sorghum recorded higher yield under inorganic practice while
berseem and vegetable pea registered better yield under organic nutrient management practice. The yield
reduction observed in basmati rice with organic and IM practice was found to be only 41 and 82 kg ha™
respectively while, the reduction was much higher for wheat (515 and 138 kg ha respectively). The yield
increase in vegetable pea with organic nutrient practice was found to be 12.6% compared to inorganic
practice. Straw yield of basmati rice and wheat have also exhibited similar trend.

Coimbatore: All the crops evaluated performed better under IM practice except chilli which recorded
higher yield under organic practice. The additional yield obtained with organic practice was found to be
993 kg ha' compared to inorganic practice. However, the yield difference between IM and organic practice
was found to be only 203 kg ha™'. The drop in yield under organic practice over IM was found to be 24.3,18,
17.5 and 11.2% for sunflower, maize, brinjal and cotton respectively.

Raipur: Mean yield of soybean in kharif was found to be higher under organic practice (1695 kg ha)
followed by inorganic (1647 kg ha') and IM (1608 kgha'). Among the other crops evaluated berseem and
onion registered higher yield under IM, while Isabgol and safflower performed better under inorganic practice.
The drop in yield of onion and berseem with organic practice was found to be only 110 and 1214 kg ha
compared to IM. All the nutrient management practices registered non-significant yield difference in both
kharif and rabi seasons. Straw yield of soybean and sunflower also revealed the same trend.

Calicut: Ginger recorded higher rhizome yield under
organic practice while turmeric performed better
under IM. The yield increase in ginger was found to
be 27.5% and 67.2% under organic practice
compared to inorganic and IM respectively. Though
the turmeric recorded lower yield with organic
practice, the yield drop was found to be only 4.6%
over IM.

Dharwad: All the crops except cotton evaluated in
five systems recorded higher yield with organic
practice. The yield increase over inorganic was found
to be 39, 32, 26.2, 34.8, 27.2, 42.1, 53 and 17.4%
for maize, chickpea, pea, groundnut, sorghum,
potato, soybean and wheat respectively. Cotton W : ] ot
recorded yield drop of 11.5% with organic compared Ginger under organic management at Calicut

to inorganic practice. IM was the next best for most of the crops as all the crops registered higher yield in
IM than the inorganic practice. Straw yield also exhibited similar trend.

Karjat: Rice during kharif registered significantly higher yield under inorganic practice followed by IM. The
yield drop observed with organic and IM practice was found to be 16 and 3.9% respectively over inorganic
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Table 1. Influence of methods of nutrient application on yield (kg/ha) of crops at various locations

Cropping / Input system Organic Inorganic IM
Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer
Modipuram
Basmati rice-wheat 3333 3000 - 3008 4333 - 3146 4000 -
Rice-barley+mustard-GG 3625 4583 (84) 400 2333 3166 (104) 380 2604 3625 (80) 360
Maize cob-Potato-Okra 5416 13166 3895 3416 15541 4046 5000 16375 4090
Maize -mustard+radish-GG 2583 318 (7500) 680 1833 328 (8000) 590 3333 354 (8250) 640
Jabalpur
Basmati Rice - D.Wheat - GM 3284 3421 - 3325 3936 - 3243 3798 -
Basmati Rice - Chickpea - 3339 611 229 3471 935 312 3341 749 268
Sesamum
Basmati Rice - Berseem 3289 32098 = 3477 31019 = 3283 28422 =
Basmati Rice- Veg.pea - 3047 7129 42812 3114 6329 47132 2965 6612 45565
Sorghum
Coimbatore
Cotton - Maize -Sunhemp 1493 3757 - 1533 4473 - 1683 4583 -
Chillies - Sunflower -Sunhemp 5526 1349 - 4533 1487 - 5323 1672 -
Brinjal - Sunflower - Sunhemp 10825 1256 - 12524 1570 - 13127 1660 -
Raipur
Soybean-Berseem 1762 36238 - 1703 35428 - 1793 37452 -
Soybean-Isabgol 1701 555 - 1645 563 - 1612 558 -
Soybean-Onion 1656 11780 - 1597 11216 - 1602 11890 -
Soybean-Safflower 1660 1477 - 1641 1604 - 1746 1542 -
Kharif Rabi
SEmz CD SEmz CD
Input 14 NS 214 NS
Cropping 11 33 255 738
Cropping X Input 23 70 438 NS
Input X Cropping 20 58 441 NS
Calicut
Ginger 20167 - - 15819 - - 12063 - -
Turmeric 28700 - - 28700 - - 30071 - -
Kharif Rabi
SEmz CD SEmz CD
Input 494 1520 - -
Cropping 653 1940 - -
Cropping X Input 940 2821 - -
Input X Cropping 1132 3361 - -
Dharwad
Maize-Chickpea 4280 1534 - 3077 1135 - 3846 1488 -
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Cropping / Input system Organic Inorganic IM

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer

Cotton+Pea 1464 1775 - 1654 1406 - 1382 1481 -
Groundnut-Sorghum 4520 1532 - 3353 1204 - 4174 1450 -
Potato-Chickpea 5665 1410 - 3986 1094 - 5175 1322 -
Soybean-Wheat 2809 1364 - 1835 1162 - 2345 1288 -
Karjat
Rice-Groundnut 3533 2881 - 4187 3682 - 3757 3495 -
Rice-Maize (Sweet Corn for cob) 2770 10931 - 3100 17104 - 3057 14982 -
Rice-Mustard 3193 527 - 3587 670 - 3453 583 -
Rice-Dolichos Bean 2703 1904 - 3650 1623 - 3707 2031 -
(For green pod vegetable)
Kharif Rabi
SEmz CD SEmz CD
Input 50 194 268 1053
Cropping 66 196 267 792
Cropping X Input 111 350 482 1573
Input X Cropping 115 340 462 1372
Ludhianall
Cotton-Gram(D) 1610 1820 - 1050 1680 - 1340 1780 -
Maize(PP)-Gram(K) 2490 1590 - 2080 1220 - 3260 1560 -
B.Rice-Wheat-S.moong 4260 3570 1250 4020 3780 1170 4050 4050 1220
Turmeric-Onion 25260 16930 - 6150 14310 - 18980 14890 -
Maize-Potato-S.moong 5320 15280 1330 3640 11100 1080 4500 13500 1100
Ludhianall
Sorghum-Berseem 26650 65370 - 20150 54675 - 25350 61520 -
Maize-Berseem-Bajra 23800 66175 24300 25650 55535 22700 24100 63825 25800

Maize-Berseem-Maize+Cowpea 25650 68670 34450 27800 58380 29600 25300 63405 45400
Sorghum+Guar-Oats-Cowpea 39400 38780 22880 32250 43500 17890 36500 39750 19762

Kharif Rabi Summer
SEmz CD SEmz CD SEmz CD
Input 1424 NS 980 3293 2337 NS
Cropping 1583 4595 1447 4199 3517 10204
Cropping X Input 2770 NS 2382 7136 5769 NS
Input X Cropping 2743 NS 2506 7272 6091 NS
Bajaura
Cauliflower-Pea-Tomato 9523 7420 1993 7436 5531 2037 11972 8389 2246
French bean-Cauliflower- 8420 9340 8523 7065 7558 6580 8107 20092 9350
French bean
Cauliflower-Pea-Cauliflower 7049 8556 8310 5391 5481 4790 9057 6858 8260
Maize-Garlic 6018 8664 - 5125 6717 - 7357 8152 -
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Cropping / Input system Organic Inorganic M
Kharif  Rabi Summer Kharif Rabi Summer Kharif Rabi Summer
Bhopal
Soybean-Wheat 1072 3605 - 769 3355 - 850 3628 -
Soybean-Mustard 1226 1142 - 747 934 - 962 1270 -
Soybean-Chickpea 1208 1821 - 1085 1294 - 1046 2107 -
Soybean-Linseed 906 * - 1003 - - 947 * -
Kharif Rabi
SEmz+ CD SEmz CD
Input 28 108 33 128
Cropping 27 80 52 154
Cropping X Input 49 160 84 263
Input X Cropping 47 138 90 267
Pantnagar
Basmati rice-wheat-Sesbania 3002 3677 - 2783 3770 - 3607 4168 -
Basmati rice-lentil-Sesbania 3348 1234 - 2956 1209 - 4021 1227 -
Basmati rice-vegetable pea- 3156 5534 - 2838 4718 - 3640 4896 -
Sesbania
Basmati rice-Brassica napus- 2945 1158 - 2521 1217 - 3129 1233 -
Sesbania
Kharif Rabi
SEmz CD SEmz CD
Input 85 333 65 NS
Cropping 95 282 66 198
Cropping X Input 165 NS 120 388
Input X Cropping 164 NS 115 343
Ranchi
Rice - Wheat 2150 2241 - 1420 2571 - 1710 2404 -
Rice - Potato 2580 19000 - 1668 15600 - 1920 17700 -
Rice - Linseed 2050 791 - 1311 740 - 1630 725 -
Rice - Lentil 2060 771 - 1350 682 - 1640 833 -
Umiam
Rice -carrot 3070 11868 - 3051 7153 - 2708 12446 -
Rice -potato 2903 15747 - 2975 14017 - 3097 16298 -
Rice-French bean 3128 8659 - 2859 7487 - 3105 9544 -
Rice-tomato 3040 21309 - 3095 14213 - 2880 21627 -
Kharif Rabi
SEmz CD SEmz CD
Input 46 160 165 574
Cropping 36 NS 173 505
Cropping X Input 77 241 343 1044
Input X Cropping 71 209 347 1011

() Figures in parenthesis are yield of inter crops
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Table 2. Influence of methods of nutrient application on straw yield (kg/ha) of crops at various locations

Cropping / Input system Organic Inorganic IM
Kharif  Rabi Summer Kharif Rabi Summer Kharif Rabi Summer
Modipuram
Basmati rice-wheat 14792 7246 - 9792 9965 - 17063 9128 -
Rice-barley+mustard-GG 7875 - - 4750 - - 5708 - -
Jabalpur
Basmati Rice - D.Wheat - GM 5758 6250 - 5747 6913 - 5884 6987 -
Basmati Rice - Chickpea - Sesamum5757 - - 6544 - - 5885 - -
Basmati Rice - Berseem 5759 = = 6085 = = 5884 = =
Basmati Rice- Veg.pea - Sorghum 5885 - - 5759 - - 5307 - -
Coimbatore
Cotton - Maize -Sunhemp - 4568 - - 5103 - - 5361 -
Chillies - Sunflower -Sunhemp - 3050 - - 3750 - - 3640 -
Brinjal - Sunflower - Sunhemp 9519 3250 - 11178 3440 - 11604 3750 -
Raipur
Soybean-Berseem 3345 0 - 3462 0 - 3440 0 -
Soybean-Isabgol 3317 0 - 3352 0 - 3406 0 -
Soybean-Onion 3220 - - 3152 - - 3184 - -
Soybean-Safflower 3271 3457 - 3338 3714 - 3515 3626 -
Kharif Rabi
SEmz CD SEmz CD
Input 42 NS 39 NS
Cropping 45 129 37 109
Cropping X Input 79 NS 69 NS
Input X Cropping 77 NS 65 NS
Karjat
Rice-Groundnut 3913 4739 - 3790 5736 - 3790 5393 -
Rice-Maize (Sweet Corn for cob) 3667 23148 - 4643 33436 - 4117 28549 -
Rice-Mustard 3727 973 - 4520 1011 - 4217 881 -
Rice-Dolichos Bean (For green 4097 11093 - 4523 10905 - 3880 13784 -
pod vegetable)
Kharif Rabi
SEmz CD SEmz CD
Input 85 334 481 1888
Cropping 96 NS 871 2589
Cropping X Input 167 538 1393 4296
Input X Cropping 166 494 1509 4483
Ludhianall
Cotton-Gram(D) 11000 3620 - 9100 3410 - 10120 2570 -
Maize(PP)-Gram(K) 7640 3490 - 6390 3010 - 9170 2980 -
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Cropping / Input system Organic Inorganic IM
Kharif  Rabi Summer Kharif Rabi Summer Kharif Rabi Summer
B.Rice-Wheat-S.moong 10840 5280 - 10980 5390 - 10550 6090 -
Turmeric-Onion 6670 - - 1430 - - 5690 - =
Maize-Potato-S.moong 15830 3560 - 7780 2000 - 11670 2250 -
Dharwad
Maize-Chickpea - 1405 - - 1111 - - 1326 -
Cotton+Pea = 5 = = 5 = 5 = =
Groundnut-Sorghum - 6004 - - 4942 - - 5960 -
Potato-Chickpea - 1334 - - 1156 - - 1283 -
Soybean-Wheat - 2208 - - 1844 - - 1948 -
Bajaura
French bean-Cauliflower-French 2500 - 1680 1950 - 1560 2750 - 1720
bean
Maize-Garlic 8050 - - 10000 - - 10580 - -
Bhopal
Soybean-Wheat 2805 - - 2468 - - 2776 - -
Soybean-Mustard 3544 - - 2356 - - 3170 - -
Soybean-Chickpea 3287 - - 2799 - - 2801 - -
Soybean-Linseed 2711 - - 2791 - - 2504 - -
Kharif
SEm=z CD
Input 86 338
Cropping 122 NS
Cropping X Input 202 NS
Input X Cropping 211 NS
Pantnagar
Basmati rice-wheat-Sesbania 4922 4756 - 4021 5526 - 4842 3879 -
Basmati rice-lentil-Sesbania 5051 4257 - 4300 3482 - 5014 3168 -
Basmati rice-vegetable pea- 4826 1126 - 4141 5173 - 4999 4950 -
Sesbania
Basmati rice-Brassica napus- 4548 3448 - 4546 2629 - 4711 3127 -
Sesbania
Kharif Rabi
SEm= CD SEmz CD
Input 92 362 123 482
Cropping 111 NS 308 913
Cropping X Input 191 NS 477 1448
Input X Cropping 193 NS 533 1582
Ranchi
Rice - Wheat 3230 3669 - 2100 4086 - 2600 3846 -
Rice - Potato 3900 - - 2490 - - 2810 - -
Rice - Linseed 3050 1520 - 2070 1426 - 2440 1421 -
Rice - Lentil 3090 2221 - 2000 1990 - 2480 2400 -
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Cropping / Input system Organic Inorganic IM
Kharif  Rabi Summer Kharif Rabi Summer Kharif Rabi Summer
Umiam
Rice -potato - 5025 - - 4798 - - 5349 -
Rice-F.B - 1650 - - 1447 - - 1633 -
Rice-tomato - 1681 - - 1266 - - 1704 -
Kharif Rabi
SEm=z CD SEm= CD
Input - - 74 257
Cropping - - 81 234
Cropping X Input - - 158 479
Input X Cropping - - 161 469

() Figures in parenthesis are straw yield of inter crops

=t i

Soybean under organic management at Dharwad

yield under organic over inorganic was observed in
cotton and turmeric during kharif. Basmati rice
recorded only 5.9% increase. In rabi, the results
revealed that, an increase in yield of gram, onion
and potato by 19.3, 18.3 and 37.6% under organic
over inorganic practice. Similarly, in summer moong,
it was found that 14.7% increase in yield under
organic practice. Straw yield also exhibited similar
trend. In the second set of experiments, the different
input practices did not significantly influence on the
yield of crops during kharif and summer seasons
implying suitability of organic nutrient management
practice especially for sorghum, maize, pearlmillet
and cowpea. In rabi, berseem recorded higher yield
under organic practice (66738 kg ha') while oats
performed better under inorganic practice (43500

practice. During rabi, it was observed that except
dolichos bean, all the other crops (groundnut, maize
for cob and mustard) have recorded significantly
higher yield under inorganic practice. Though the
yield of dolichous bean is higher with organic practice
(1904 kg ha') compared to inorganic (1623 kgha™)
the increase was lesser than that of IM (25.1%
increase over inorganic). Straw yield also recorded
similar trend.

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 maize and wheat recorded higher yield under
organic practice. Both maize and wheat registered
higher yield under IM. More than 50% increase in

Summer greengram under organic management at
Ludhiana
kgha). The yield drop in oats due to organic nutrient system was found to be 10.9%.
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Bajaura: The general trend of cauliflower, pea, french bean and maize was found to be better under IM
followed by organic practice. Tomato recorded higher yield under IM (2246 kg ha™) followed by inorganic
(2037 kg ha'). Organic practice in tomato recorded yield drop of only 44 kg ha' over inorganic and 253 kg
ha over IM. Garlic registered 28.9 and 6.3% higher yield under organic practice over inorganic and IM
respectively. Straw yield also registered similar trend.

Bhopal: In kharif, soybean recorded 22.4 and 15.9% higher grain yield under organic practice over inorganic
and IM respectively. Among the kharif, though IM recorded higher yield of wheat and mustard, it was at par
with organic practice. However, chickpea registered significantly higher yield of 2107 kg ha' with IM and
the yield increase was found to be 62.8 and 15.7% over inorganic and organic practices. Residues yield of
soybean also exhibited similar trend.

Pantnagar: Significantly higher mean yield of
basmati rice, during kharif was observed with IM as
it recorded higher grain yield of 3599 kg ha' followed
by organic. The yield drop was 13.5% under organic
farming. Among rabi crops, wheat recorded
significantly higher yield of 4168 kg ha' under IM
followed by inorganic (3770 kg ha') and organic
(3677 kg ha'). Though lentil and Brassica napus
recorded numerically higher yield under organic, the
same was at par with that of IM and inorganic
practices. Vegetable pea produced better
performance under organic (5534 kg ha) followed
by IM (4896 kg ha) and inorganic (4718 kg ha™)
which were at par. The straw yield of both kharifand
rabi crops have resulted in similar trend.

Basmati rice under INM at Pantnagar

Ranchi: Rice recorded significantly higher mean grain yield of 2210 kg ha™' during kharif which is 28.1%
higher than IM and 53.8% higher than inorganic practice. In rabi, it was observed that wheat recorded
around 330 kg ha lesser yield with organic compared to inorganic practice. Though lentil recorded
numerically higher yield under IM (833 kg ha™), the yield difference between IM and organic practice was
found to be only 62 kg ha'. Potato and linseed recorded 21.8 and 6.9% increase in yield under organic
over inorganic practice. Similar trend was also obtained for straw yield of all the crops.

Umiam: Rice grown during kharif recorded numerically higher mean grain yield of 3035 kg ha' with organic
practice, but the same was at par with inorganic (2995 kg ha') and IM (2948 kg ha™). All the vegetables like
carrot, potato, french bean and tomato grown during rabi though performed better under IM, the yield
obtained with organic was at par with IM practice. Inorganic practice recorded significantly lower yield.
Among the vegetable crops, carrot and tomato have recorded 65.9 and 49.9% higher yield with organic
over inorganic practice. Residues yield of vegetables have also given same trend.

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

Modipuram: Soil EC, PH, OC, available N, P, K, Mn, Zn, Cu and Fe were estimated. The result reveals
that not much variation in EC and PH was observed among various input practices and cropping systems.
However, the soil quality under inorganic practice deteriorated as it is evidenced through reduction in
organic carbon by 60.9% under inorganic over organic practice. Among the different cropping systems,
maize for cob-potato-okra recorded higher organic carbon (8.05%) followed by maize-mustard + radish-
greengram (7.62%). Considerable increase in organic carbon content of soil was also observed under IM
practice. At the end of cropping cycle, it was observed that, the available P and K were higher with organic
practice followed by IM. However, in case of available N, IM registered 5% higher N compared to organic
practice. The residual soil N, P and K was higher in maize-mustard + radish-greengram (165, 30 and 393
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Table 4. Influence of methods of nutrient application on soil available nitrogen, phosphorus and potassium at the end
of cropping cycle at various locations

Cropping/Input system N (kg/ha) P (kg/ha) K (kg/ha)
Org Inorg IM Mean Org Inorg IM Mean Org Inorg IM Mean
Modipuram
Basmati rice-wheat 132 132 157 140 298 20.1 254 251 314 197 239 250
Rice-barley+mustard-GG 132 138 188 153 251 196 36.8 27.2 290 198 332 273
Maize cob-Potato-Okra 163 139 132 145 404 182 304 297 461 235 351 349
Maize -mustard+radish-GG 182 157 157 165 38.7 164 349 300 424 374 381 393
Mean 152 142 159 - 335 186 319 3 372 251 326 3
Jabalpur
Basmati Rice - D.Wheat - GM 285 275 277 279 142 133 140 138 269 259 268 265
Basmati Rice - Chickpea - Sesamum 271 276 276 274 140 125 13.0 132 272 251 261 261
Basmati Rice - Berseem 288 273 285 282 133 131 13.8 134 269 255 264 263
Basmati Rice- Veg.pea - Sorghum 277 265 271 271 140 13.0 141 137 271 242 265 259
Mean 280 272 277 - 13.9 13.0 137 - 270 252 265 -
Coimbatore
Cotton - Maize -Sunhemp 230 219 225 225 218 194 205 20.6 684 677 680 680
Chillies - Sunflower -Sunhemp 229 216 224 223 199 181 186 18.9 665 662 666 664
Brinjal - Sunflower - Sunhemp 217 209 214 213 217 199 208 208 662 635 648 648
Mean 225 215 221 - 211 191 20.0 3 670 658 665 3
Raipur
Soybean-Berseem 247 270 262 259 113 146 134 131 240 261 252 251
Soybean-Isabgol 255 301 261 272 128 142 142 137 246 266 251 254
Soybean-Onion 247 274 261 261 132 183 129 148 245 286 264 265
Soybean-Safflower 256 283 266 268 139 16.8 146 15.1 242 290 278 270
Mean 251 282 262 - 128 16.0 138 - 243 276 261 -
SEm+ CD SEm+ CD SEm+ CD
Input 4 16 0.4 1.4 4 12
Cropping 5 NS 0.5 1.5 3 9
Cropping X Input 8 NS 0.9 NS 6 NS
Input X Cropping 8 NS 0.9 NS 6 NS
Calicut
Ginger 161 148 147 152 0.0 0.1 0.1 0.1 419 304 258 327
Turmeric 197 197 206 200 320 66.5 31.3 432 206 266 275 249
Mean 179 172 177 - 16.0 333 157 - 313 285 267 3
SEm+ CD SEm+ CD SEm+ CD
Input 4 NS 1.1 34 9 28
Cropping 4 10 1.0 3.0 11 34
Cropping X Input 6 NS 1.6 5.0 16 50
Input X Cropping 6 NS 1.7 52 20 58
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Cropping/Input system N (kg/ha) P (kg/ha) K (kg/ha)
Org Ihorg IM Mean Org Inorg IM Mean Org Inorg IM Mean
Dharwad
Maize-Chickpea 280 250 252 261 283 258 284 275 383 327 370 360
Cotton+Pea 276 262 270 269 289 250 270 270 376 325 352 351
Groundnut-Sorghum 274 252 265 264 295 268 286 283 365 330 356 350
Potato-Chickpea 262 249 258 256 29.0 269 281 28.0 387 330 378 365
Soybean-Wheat 265 254 268 262 288 252 274 27.1 367 321 357 348
Mean 271 253 263 - 289 259 279 - 375 327 362 -
Karjat
Rice-Groundnut 236 225 237 232 283 286 295 288 341 344 339 341
Rice-Maize (Sweet Com for cob) 209 208 209 209 258 279 280 276 317 321 323 320
Rice-Mustard 234 220 226 227 289 295 278 287 315 326 339 327
Rice-Dolichos Bean (For green pod 238 229 237 235 285 290 281 286 329 338 331 333
vegetable)
Mean 229 220 227 - 279 288 2836 - 325 332 333 -
SEm+ CD SEm+ CD SEm+ CD
Input 5 NS 0.1 0.5 6 NS
Cropping 4 10 0.3 0.9 5 15
Cropping X Input 7 NS 0.5 NS 10 NS
Input X Cropping 6 NS 0.5 NS 8 NS
Ludhianall
Sorghum-Berseem 262 255 288 268 722 721 412 619 167 167 165 166
Maize-Berseem-Bajra 302 273 265 280 70.7 60.8 587 634 155 155 159 156
Maize-Berseem-Maize+Cowpea 313 271 270 285 792 541 755 69.6 166 163 152 160
Sorghum+Guar-Oats-Cowpea 288 271 302 287 739 591 626 652 165 153 176 165
Mean 291 268 281 - 740 615 595 - 163 160 163 -
SEm+ CD SEm+ CD SEm+ CD
Input 6 NS 3.8 NS 2 NS
Cropping 6 NS 7.0 NS 3 NS
Cropping X Input 11 33 11.1 NS 6 NS
Input X Cropping 10 30 12.1 NS 6 NS
Bajaura
Cauliflower-Pea-Tomato 165 189 174 176 28.0 41.0 340 340 111 127 119 119
French bean-Cauliflower-French bean 160 195 185 180 320 430 37.0 37.0 96 119 103 106
Cauliflower-Pea-Cauliflower 171 196 181 183 33.0 41.0 36.0 37.0 89 123 111 108
Maize-Garlic 176 193 180 183 31.0 400 36.0 36.0 101 120 107 109
Mean 168 193 180 - 31.0 410 36.0 - 99 122 110 -
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Cropping/Input system N (kg/ha) P (kg/ha) K (kg/ha)
Org Ihorg IM Mean Org Inorg IM Mean Org Inorg IM Mean

Pantnagar

Basmati rice-wheat-Sesbania 333 391 385 370 271 36.0 348 327 188 297 290 258

Basmati rice-lentil-Sesbania 337 383 350 357 272 326 373 324 295 249 242 262

Basmati rice-vegetable pea-Sesbania 342 378 334 351 375 301 281 319 273 289 247 270

Basmati rice-Brassica napus-Sesbania 338 315 376 343 285 369 33.6 33.0 241 259 238 246

Mean 338 366 361 - 30.1 339 334 - 249 273 254 -
SEm+ CD SEm+ CD SEm+ CD

Input 1 5 0.5 2.0 1 4

Cropping 1 3 0.8 NS 2 5)

Cropping X Input 2 6 1.3 4.1 3 9

Input X Cropping 2 5] 1.4 42 3 10

Umiam

Rice -carrot 230 226 233 230 183 14.0 19.0 171 265 257 281 268

Rice -potato 231 227 230 229 183 1441 19.6 173 268 261 284 271

Rice-F.B 231 227 229 229 177 154 191 174 272 261 283 272

Rice-tomato 234 228 234 232 184 154 195 178 270 261 284 272

Mean 232 227 231 - 181 147 193 - 269 260 283 -
SEm+ CD SEm+ CD SEm+ CD

Input 1 5 0.2 0.9 1 3

Cropping 2 NS 0.5 NS 1 3

Cropping X Input 4 NS 0.9 NS 2 NS

Input X Cropping 4 NS 0.9 NS 2 NS
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Fig 2. Influence of organic, inorganic and INM practices on organic carbon content of soils (mean of 7 years)

kg/ha) system. Micronutrients such as Mn, Zn, Cu and Fe was found to be 30.9, 70.2, 40.8 and 42.2%
higher with organic than inorganic practices. Among the systems, maize for cob-potato and okra recorded
higher residual Mn and Zn while Cu was higher in rice-barley + mustard-greengram. Basmati rice-wheat
recorded higher Fe availability (29.07 ppm) in soil after the cropping cycle.

Jabalpur: Physical and chemical characteristics of soil in terms of bulk density, electrical conductivity
and pH were estimated and it was found that bulk density was lower with organic (1.32 g/cc) and IM (1.33
g/cc) compared to inorganic (1.38 g/cc) practices. No significant variation in bulk density was observed
among the cropping systems. EC and pH of soil was not influenced either by nutrient input practice or
cropping systems. Irrespective of the cropping systems, organic and IM input practice recorded 13 and
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8.6% higher organic carbon respectively compared to inorganic inputs. Among the various systems, basmati
rice-wheat—GM recorded higher organic carbon (0.75%) followed by Basmati rice-vegetable pea-sorghum
(0.74%). Marginal improvement in available N (2.9%) and considerable residual P (6.9%) and K (7.1%)
was observed with organic input over inorganic practice. The residual soil available N was found to be
better in basmati rice-berseem (282 kg ha'') system while P and K was found to be higher in basmati rice-
wheat-green manure system (13.8 and 265 kg ha™') due to presence of green manure crop in the systems.

Coimbatore: Residual organic carbon, available soil
N, P and K was estimated for all the three cropping
systems under three input practices while soil
residual Mn, Zn, Cu and Fe were estimated for only
brinjal-sunflower-green manure system. Irrespective
of the cropping systems, organic and IM practice
resulted in 11.7 and 8.3% improvement in organic
carbon compared to inorganic practice. Cotton-
maize-green manure system recorded higher
organic carbon (0.66%) compared to all other
systems. As expected the residual available NPK
was found to be higher with organic practice (225,
21.1,670 kg NPK ha''). Cotton-maize-green manure
recorded higher available N and K (225 and 680 kg
ha' respectively) while brinjal-sunflower-green

Cotton under organic system at Coimbatore
manure systems left 20.8 kg ha™' of soil available P at the end of cropping cycle. Micronutrient status of the

same system indicates higher Mn (11.30 ppm), Zn (4.80 ppm), Cu (3.40 ppm) and Fe (30.60 ppm) with
organic input practice.

Dr B. Gangwar, Project Director reviewing the NPOF Brinjal under integrated nutrient management at
experiment at Coimbatore Coimbatore

Raipur: Soil bulk density, organic carbon, available N, P and K were estimated at the end of cropping
cycle. The soil bulk density was lower with organic (1.30 g/cc) followed by IM (1.31 g/cc) and inorganic
(1.32 g/cc). Considerably higher bulk density of 1.34 g/cc was observed with soybean-safflower system.
Around 11.2% higher organic carbon content was observed under organic than inorganic practice. No
significant variation in residual organic carbon was observed among different cropping system. Significantly
lower available N, P and K was observed under organic practice compared to inorganic irrespective of
cropping systems. Though available N did not differ significantly among systems, soybean-onion systems
resulted in higher residual P (14.8 kg ha") while soybean-safflower recorded higher K (270 kg ha'). The
reverse trend of lower available N, P and K under organic input practice can be attributed to presence of
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fodder crops like berseem and vegetable like onion which requires more nutrients for their biomass
accumulation.

Calicut: Soil organic carbon, available N, P and K along with micronutrient such as Mn, Zn, Cu and Fe
were estimated for both turmeric and ginger. Irrespective of crops marginal improvement was observed in
organic carbon with organic practice (5.2%) compared to inorganic input use. Ginger recorded significantly
higher soil organic carbon content (1.70%) than turmeric (1.46%). No significant difference in available N
was observed among various types of input practices. However, residual P was found to be higher with
inorganic (33.3 kg ha') while K was higher with organic (313kg ha) input system. Turmeric recorded
higher residual soil N and P while K was higher in plots grown with ginger. Except Mn, all the other
micronutrients such as Zn, Cu, Fe were higher under organic practice. Among the two crops, ginger
recorded higher availability of micronutrients (13.97, 1.29, 16.02 and 36.40 ppm of Mn, Zn, Cu and Fe
respectively).

Dharwad: Lower bulk density (1.21 g/cc), EC (0.19 ds/m) and pH (7.26) were recorded under organic
input practice compared to inorganic and IM. No significant variation in these parameters was observed
among different cropping systems. A significantly higher increase (24.5%) in organic carbon content was
observed with organic practice compared to inorganic and the increase was reduced to only 8.9% over
IM. Variation in organic carbon among various cropping systems was found to be only 0.03%. Marginal
increase of 6.6% was observed in available N under organic practice over inorganic while significant
improvement in residual P (11.4%) and K (14.7%) was noticed. Cotton + pea recorded higher residual N
of 269 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
13, 1.3 and 17 kg ha'respectively. Higher residual availability of Mn, Zn, Cu and Fe were observed under
organic practice compared to inorganic and IM. Not much variation in availability of micronutrient was
observed among different cropping systems.

Karjat: No much variation in EC and pH of soil was observed in different cropping as well as input practice.
Soil organic carbon content was higher under organic (1.16%) followed by IM (1.14%) and inorganic
(1.10%) practices. Both rice-groundnut and rice-dolichos bean (for green pod) owing to their higher drop
of dry matter to the soil, organic carbon was higher (1.17 and 1.18% respectively) compared to other
systems. No significant variation in soil available N and K was observed among different input practices,
however, higher P was observed under inorganic but it was at par with IM. Organic practice registered
significantly lower residual P (27.9 kg ha'). Not much variation among different cropping systems were
observed in terms of residual effect.

Ludhiana: Soil EC, pH, OC available N, P and K .
was estimated for second set of experiment. Though 4
there was not much variation in EC and pH was
observed, soil organic carbon was found to increase
by 23.8% under organic compared to inorganic
practice. Sorghum + guar-oats-cowpea registered
higher OC of 0.56% compared to other systems.
Though available N, P and K was observed to be
higher with organic input system, but the difference
with inorganic and IM was statistically non-significant.
Similar is the result for different cropping systems
also. Sorghum + gaur-oats-cowpea recorded higher
residual N while Maize-berseem-maize+cowpea
registered higher residual P (69.6 kg ha'). Available
K was higher under sorghum-berseem (166 kg ha

] Performance of berseem under different management
) system. systems at Ludhiana
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Bajaura: Organic carbon, soil available N, P, K and all the micronutrients were estimated. An increase of
71.9% in organic carbon was observed with organic over inorganic practice. IM registered an increase of
52.6%. Variation of only 0.04% was observed among different vegetable based systems. Availability of
residual N,P,K was higher with inorganic (193, 41, 122 kg ha™' respectively) irrespective of cropping systems.
Cauliflower-pea-tomato system recorded lower soil available N (176 kg ha') and P (34kg ha') while
french bean-cauliflower-french bean recorded lower K (106 kg ha'') among the various cropping systems.All
the micro nutrient were higher with organic (24.6, 7.83, 7.11 and 69.93 ppm of Mn, Zn, Cu and Fe respectively)
practice irrespective of cropping systems.Mn and Fe availability was found to be higher at the end of
cauliflower-pea-cauliflower system while Zn and Cu were higher under maize-garlic system.

Pantnagar: Soil OC was found to be 13.9 and 11% higher with organic and IM over inorganic practice.
Among the various cropping systems, basmati rice-lentil-sesbania green manuring system resulted in
higher OC (0.92%) followed by basmati rice-vegetable pea-sesbania green manure (0.92%). Available N,
P, K at the end of cropping cycle was significantly influenced by both input and cropping system practices.
Drop in residual N, P and K was observed to the level of 7, 11.3 and 8.8% respectively with organic inputs
over inorganic practice. Significantly higher available N was recorded with basmati rice-wheat-sesbania
system (370kg ha'). Basmati rice-vegetable pea-sesbania recorded higher residual K (270kg 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 practices. Residual Mn and Cu was found to increase
by > 50% with organic over inorganic practice while in Fe, the increase was observed to be 22.3% only.
Among the various systems, basmati rice-brassica napus-sesbania registered higher residual availability
of Zn. Basmati rice-wheat- sesbania and basmati rice-lentil-sesbania was found to increase the residual
Fe and Cu in soil compared to other systems. Availability Mn did not differ significantly among the cropping
systems.

Umiam: Soil pH was in acidic range (5.01 to 5.10). Bulk density and organic carbon was found to be
significantly influenced with different input practice but not with various cropping systems. Bulk density
was lowered by 9.1%, but organic carbon increased by 9.5% with organic over inorganic practice. Around
5 kg increase in available N was observed with organic nutrient inputs. Though IM recorded higher available
P and K, the increase with organic practice was found to be 3.42 and 9 kg ha™ over inorganic nutrient
inputs. Cropping system influenced only the soil available K and it was observed that rice-tomato and rice-
french bean have recorded higher K (272 kg ha') which was on par with rice-potato system.

Vegetables in raised& sunken beds under organic Carrot in raised beds under organic production at Umiam
farming at Umiam
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Soil microbial count (Table 6 & Fig. 3)
Soil microbial count was estimated at Jabalpur and Dharwad only.

Jabalpur: Microbial count of azotobacter, fungi, bacteria and actinomycetes were higher with organic
practice and the increase over inorganic practice was found to be 27.4, 37.4, 36.3 and 69.6% respectively.
The increase over IM was found to be also considerable (23.1, 20.8, 26.7 and 18.3% respectively for
azotobacter, fungi, bacteria and actinomycetes). Among the different cropping systems, basmati rice-
wheat-green manure recorded 28.5, 39.7 and 11.8 (x10* CFU/g) count of azatobacter, fungi, and
actinomycetes, respectively which is higher compared to other system. Basmati rice-vegetable pea-
sorghum registered higher bacterial count of 47.4x10* CFU/g of sail.

Dharwad: The increase in fungi, bacteria and actinomycetes was found to be 73.2, 27.5 and 58.3%
with organic inputs over inorganic practice. IM registered 45, 11.4 and 17.3% increase only. Considerably
higher count of fungi (21x10* CFU/qg), bacteria (89x10* CFU/g) and actinomycetes (48x10“CFU/g) was
observed with potato-chickpea, maize-chickpea and groundnut-sorghum systems.

Jabalpur Calicut
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Economics (Table 7)

Modipuram: Application of organic and IM practice increased the gross returns by 13.2 and 7.3% over
inorganic practice irrespective of cropping systems. However, due to enhanced cost of cultivation of 21.9%
under organic and 15.2% with IM, the net returns dropped by 3.8% and 8.1% with organic and IM compared
to inorganic practices. Among the different systems, basmati rice-wheat recorded higher gross returns
(F 1,29,019 ha), net returns (F 74548 ha') and B: C ratio (1.4). The cost of cultivation was also lower
(T 54470 ha) for this system. Among the systems, rice-barley + mustard-greengram recorded higher
net returns (F 38234 ha) with organic while maize-mustard + radish-greengram registered better net
returns (F 27482 ha'') with IM practice. All the other systems recorded higher net returns with inorganic
practice.

Jabalpur: Organic nutrient input recorded 15.5% increase in net returns, 2% reduction in cost of cultivation
and 50.7% increase in net returns. The B: C ratio was also higher (1.76) compared to inorganic and IM
practices. No difference in net return of inorganic and IM was observed. Among the cropping systems,
basmati rice-vegetable pea-sorghum registered higher gross (F 1, 19,188 ha'), net returns (¥ 60147
ha') and B: C ratio (2.02). Invariably, all the system recorded higher net returns and B: C ratio with organic
input management.

Coimbatore: IM practice outperformed the organic and inorganic practices for all the systems evaluated.
An increase in cost of cultivation due to organic and IM practice was observed (20.7 and 8% respectively).
Further, the gross return was less by 7.3% with organic but it got increase by 7.9% with IM over inorganic
practices. Consequence of this, reduced net returns (21.6%) was observed with organic while it increased
by 7.2% with IM. Among the systems, brinjal-sunflower-greenmanure recorded higher net return of F 1,
18,266 ha'. All the system performed better with IM in terms economics.

Raipur: The cost of cultivation with organic and IM practice was found to increase by 14.6 and 4.4%
over inorganic while net returns increased only 6.5% with organic and very negligible difference with
inorganic and IM practice was observed. Though higher gross return of 9.7% and 1.9% was observed
with organic and IM, owing to higher cost of cultivation, higher B: C ratio of 3.09 was observed with
inorganic practice. Though soybean-onion system recorded higher gross returns of F 1,22,342 ha”, due
to high cost of cultivation (F 54, 052 ha™), the net returns and B: C ratio was higher with soybean-isabgol
system (F 69, 520 ha'and 3.83) B: C ratio of soybean-berseem (2.45) and soybean-onion (2.59) was
found to be higher with organic inputs compared to inorganic and IM.

: "_.‘-ii.- e

Dharwad: Organic input practice resulted in 8.9%
increase in gross returns over inorganic while IM
recorded decrease to the level of 21.4%. The same
trend was also reflected in cost of cultivation as
organic practice resulted in 8.6% increased cost
while IM recorded 13.8% decreased cost of
cultivation. Net returns rose by 9.1% with organic
and fell by 23.5% with IM over inorganic practices
B: C ratio was found to be higher with organic input
(3.69). Among the cropping systems, groundnut-
sorghum recorded higher B: C ratio of 5.64. The
same system and soybean-wheat recorded higher
B: C ratio with organic practice while for maize-
chickpea, IM was found to be more effective. Cotton : X 1
+ pea and potato-chickpea systems registered Chilli under organic management at Dharwad
higher B: C ratio of 3.72 and 2.46 respectively with

inorganic practice.
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Karjat: Organic and IM based nutrient management resulted in reduction of gross returns by 25.9 and
4.9% respectively irrespective cropping system. Owing to higher cost of cultivation in organic (27.3%)
and IM (15.6%), there was a loss to the tune of F 51043 ha'with organic and F 9162 ha' with IM practice.
Higher B: C ratio of 1.11 was observed under inorganic input system. Among the systems, rice-maize
for cobs resulted in B: C ratio of 1.32. All the systems recorded better B: C ratio with inorganic nutrient
management compared to organic and IM.

Ludhiana: In the first set of experiment, though the cost of cultivation was higher under organic (23.5%)
and IM (14.7%), due to the higher gross returns (67.7 and 34.7% respectively), significantly higher increase
in net returns was recorded with organic (113%) and IM (45.6%) over inorganic practice. The same trend
was observed with B: C ratio as organic nutrient input resulted in B: C ratio of 1.76. Among the systems,
turmeric-onion recorded higher B: C ratio. All the systems except maize-gram recorded higher B: C ratio
with organic practice. IM was found to give better B: C ratio for maize-gram system. Similar trend was
observed with second set of experiment also. Higher net returns (F 48752 ha') and B: C ratio (1.95)
was recorded with organic practice. Sorghum-berseem registered higher B: C ratio of 1.81. All the systems
except sorghum + guar-oats-cowpea registered higher B: C ratio with organic inputs. The sorghum +
guar-oats-cowpea recorded better B: C ratio with IM.

Bajaura: Gross returns was significantly higher (66.1%) with organic followed by IM (45.7%) over in organic
practice. Due to the lower cost of cultivation under these treatment, the increase in net returns was 287
and 192% higher with organic and IM over inorganic practices. Higher B: C ratio of 1.46 was recorded
with organic input system. All the systems registered higher B: C ratio with organic practice and among
the systems, maize-garlic recorded higher B: C ratio of 1.98.

Pantnagar: Increase in gross returns with organic and IM was found to be 35.4 and 20.1% over inorganic
practice. The B: C ratio also followed the same trend with organic practice recording 2.29 followed by IM
(2.08). Among the systems, basmati rice-wheat-sesbania green manuring resulted in higher B: C ratio
of 2.32. Interaction between cropping system and input practices indicates that basmati rice-wheat-
sesbania and basmati rice-lentil-sesbania registered better B: C ratio under IM while basmati rice-vegetable
pea-sesbania and basmati rice-brassica napus-sesbania recorded better B: C ratio under organic input
system.

Ranchi: Organic and IM practice recorded increase in gross returns by 56.6 and 12.5% respectively
over inorganic practice. The cost of cultivation also found to be 60.3 and 30% higher with these treatments.
Owing to higher gross returns, an increase in net return by 52.9% was recorded with organic while under
IM, net returns dropped by 5.5%. Though inorganic practice recorded higher B: C ratio of 1.77, organic
also registered closer (1.74). Among the systems, rice-lentil recorded higher B: C ratio (2.24). Interaction
effect reveals that rice-potato and rice-lentil are suited for organic condition while rice-wheat and rice-
linsed produced better B: C ratio under inorganic condition.

Soybean under organic management at Bhopal Linseed in soybean-linseed system with organic
management at Bhopal
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Nutrient uptake (Table 8 to 14)
Six centres have estimated uptake of nutrient for all the crops evaluated under different input systems.

Raipur: No significant difference in N uptake in both kharif and rabi due to various input management
practices was observed. However, among the different crops, uptake was higher in berseem under IM
(882 kgha) followed by soybean (132.5 kgha'). P uptake was highly influenced by input practices
especially for soybean. IM recorded higher uptake of P (24.59 kg ha™) followed by inorganic (23.68 kg ha-
). Similar trend was observed for K uptake also.

Karjat: NPK uptake in all the crop were significantly influenced by both input and cropping system practice.
Uptake of N by rice under organic practice was very low (58.75 kg ha') compared to inorganic (75.09 kg
ha') and IM (74.53 kg ha™). In the rabi crops, groundnut and maize recorded higher N uptake under
inorganic while mustard and dolichos bean registered higher uptake of N with IM. Significantly higher P
and K uptake of rice (16.79 and 73.23 kg ha') was observed under inorganic practice. All the rabi crops
except dolichos bean recorded higher P uptake with inorganic practice. However, K uptake of groundnut,
maize and dolichos bean was higher under IM. Mustard recorded higher uptake with inorganic nutrient
supply.

Ludhiana: In the second set of experiment involving fodder crops, uptake of nutrients were assessed.
The result reveals that uptake of N was found to be better under organic for sorghum (112.47 kg ha™)
maize (61.05 kg ha') and sorghum + gaur (129.85 kgha). The P uptake was also found to be in the
same trend for all the crops. The uptake of P increased by 128% in sorghum, 51.3% in maize and 18.1%
in sorghum + gaur under organic over inorganic practice. K uptake was also observed in the same trend
with sorghum + gaur recording higher uptake 0f132.2 kgha' under organic practice.

Bajaura: Crops like cauliflower, pea, french bean and maize have recorded higher N uptake under IM
whereas, tomato and garlic have took higher N under organic practice. Higher P uptake of pea (46.75 kg
ha), tomato (33.03 kg ha'), french bean (28.63 kg ha'), cauliflower (44.04 kg ha') and garlic (32.92 kg
ha') was observed with organic practice. K uptake was found to be better under IM practice for almost
all the crops grown in the system. Fe uptake was higher either under organic or IM practice. Among the
different crops, higher uptake of 7.7 kg ha' was observed with cauliflower under IM. Cu, Mn and Zn uptake
also followed the similar trend for various vegetable crops grown in the sequence.

Pantnagar: N uptake of basmati rice was significantly influence by both input and cropping system
practices. Significantly higher N uptake in basmati rice was observed with IM (77.34 kg ha™) followed by
organic (69.9 kg ha™) input practice. In general, all the rabi crops recorded higher uptake under organic
system. Though P uptake of basmati rice was not influence by various input practices, it did influence on
P uptake of rabi crops significantly. Lentil and Brassica napus recorded higher P uptake with organic
while wheat recorded P uptake of 25.18 kg ha with inorganic practice. K uptake of basmati rice was
significantly higher (71.48 kg ha) with IM followed by organic (69.67kg ha™). Lentil and Brassica napus
recorded higher K with organic while wheat registered uptake of 87.28 kgha' under inorganic input system.

Ranchi: Rice recorded N uptake of 56.5 kg ha' with organic followed by IM (43.3 kg ha') and inorganic
(35.3 kg ha"). N uptake of potato and linseed was found to be higher (61.3 and 44.6 kg ha' respectively)
with organic while wheat and lentil, it was higher under inorganic and IM practice respectively. P uptake
of rice was also higher under organic practice (10.8 kg ha) followed by IM (7.7 kg ha). Wheat and
linseed recorded higher uptake with inorganic while P uptake of potato (44.40 kg ha') was higher under
organic. Typically, lentil registered P uptake of 8 kg ha' under IM. Like N and P, K uptake also registered
similar trend of higher uptake in rice with organic (40 kg ha'') practice followed by IM (30.2 kg ha'). Higher
K uptake in wheat and linseed was observed with inorganic while uptake of potato was found to be better
under organic (184.80 kg ha) practice. IM resulted in higher uptake of K in lentil.
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Table 8. Influence of methods of nutrient application on N uptake (kg/ha) of different crops at various locations

Cropping / Input system Organic Inorganic M

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer

Raipur
Soybean-Berseem 135.0 814.0 - 133.0 854.0 - 139.0 882.0 -
Soybean-Isabgol 131.0 12.0 - 129.0 14.0 - 128.0 13.0 -
Soybean-Onion 128.0 23.0 - 125.0 24.0 - 126.0 25.0 -
Soybean-Safflower 128.0 48.0 - 129.0 54.0 - 137.0 50.0 -
Kharif Rabi
SEmz CD SEmz CD
Input 1.0 NS 6.0 NS
Cropping 1.0 3.0 6.0 16.0
Cropping X Input 1.0 5.0 11.0 32.0
Input X Cropping 1.0 4.0 10.0 29.0
Karjat
Rice-Groundnut 71.9 117.0 - 74.7 154.0 - 79.1 151.0 -
Rice-Maize 53.4 174.0 - 78.9 254.0 - 76.9 241.0 -
(Sweet Corn for cob)
Rice-Mustard 54.0 23.7 - 65.5 26.7 - 63.7 271 -
Rice-Dolichos Bean 55.6 86.8 = 81.4 70.6 = 78.4 115.0 =
(For green pod vegetable)
Kharif Rabi

SEm=+ CD SEm=+ CD

Input 1.9 7.2 4.6 18.2
Cropping 2.4 7.2 9.1 27.1
Cropping X Input 41 NS 14.5 NS
Input X Cropping 4.2 NS 15.8 NS
Ludhianal Il
Sorghum-Berseem 112.5 - - 541 - - 89.4 - -
Maize-Berseem-Bajra 61.1 - - 28.1 - - 40.6 - -
Maize-Berseem-Maize+ 43.8 = = 47.5 = = 52.1 = =
Cowpea
Sorghum+Guar-Oats- 129.9 - - 84.3 - - 76.8 - -
Cowpea
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Cropping / Input system Organic Inorganic M

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer

Kharif Rabi Summer

SEmz CD SEmz CD SEmz CD
Input 6.9 23.8 - - - -
Cropping 9.0 26.1 - - - -
Cropping X Input 15.2 NS - - = =
Input X Cropping 15.6 NS - - - -

Bajaura

Cauliflower-Pea-Tomato 67.6 341.3 118.0 49.8 196.9 100.6 89.8 352.3 117.0

French bean-Cauliflower- 128.0 60.7 119.3 96.8 43.1 72.4 130.5 120.6 121.6
French bean

Cauliflower-Pea- 57.8 290.9 67.3 421 170.5 34.5 77.0 221.5 64.4
Cauliflower

Maize-Garlic 33.7 51.1 - 25.6 30.2 - 43.4 41.6 -
Pantnagar

Basmati rice-wheat- 65.9 86.1 - 60.8 73.8 - 69.8 76.4 -
Sesbania

Basmati rice-lentil- 77.7 46.2 - 70.2 36.2 - 88.1 42.2 -
Sesbania

Basmati rice-vegetable 63.6 0.0 - 67.8 0.0 - 77.6 0.0 -

pea-Sesbania

Basmati rice-Brassica 72.6 45.2 - 63.7 42.8 - 73.8 40.1 -
napus-Sesbania

Kharif Rabi
SEm=z CD SEm= CD

Input 1.0 3.9 1.4 NS

Cropping 1.5 4.5 1.9 5.6

Cropping X Input 25 NS 3.2 NS

Input X Cropping 2.6 NS 383 NS

Ranchi

Rice - Wheat 54.7 57.9 - 34.6 69.0 43.1 62.9 -
Rice - Potato 67.7 61.3 - 41.6 53.7 49.0 60.9 -
Rice - Linseed 52.4 44.6 - 33.0 43.5 40.2 42.4 -
Rice - Lentil 51.4 44.7 - 31.8 42.2 40.8 49.2 -
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Table 9. Influence of methods of nutrient application on P uptake (kg/ha) of different crops at various locations

Cropping / Input system Organic Inorganic M

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer

Raipur
Soybean-Berseem 21.9 107.0 - 245 113.0 - 25.4 112.0 -
Soybean-Isabgol 21.2 1.3 - 23.6 1.7 - 23.9 1.5 -
Soybean-Onion 21.3 4.4 - 22.3 5.1 - 23.4 4.5 -
Soybean-Safflower 21.0 12.0 - 24.3 13.9 - 25.6 12.9 -
Kharif Rabi
SEmz CD SEmz+ CD
Input 0.3 1.0 2.3 NS
Cropping 04 1.1 2.1 6.2
Cropping X Input 0.6 NS 3.9 NS
Input X Cropping 0.6 NS 3.7 NS
Karjat
Rice-Groundnut 15.8 18.3 - 17.7 25.2 - 17.2 21.5 -
Rice-Maize (Sweet 11.9 18.7 - 15.3 28.6 - 14.1 23.4 -
Corn for cob)
Rice-Mustard 12.8 2.0 - 16.1 2.8 - 14.9 2.3 -
Rice-Dolichos Bean 13.8 7.5 - 18.1 8.3 - 16.8 9.7 -
(For green pod vegetable)
Kharif Rabi

SEm=z CD SEm= CD

Input 0.2 0.6 0.5 2.2
Cropping 0.3 0.8 0.9 2.8
Cropping X Input 04 NS 1.5 NS
Input X Cropping 04 NS 1.6 NS
Ludhianal ll
Sorghum-Berseem 26.2 - - 11.5 - - 19.2 - -
Maize-Berseem-Bajra 16.5 - - 10.9 - - 11.4 - -
Maize-Berseem- 16.9 - - 12.3 - - 15.7 - -
Maize+Cowpea
Sorghum+Guar- 30.9 - - 26.1 - - 17.4 - -

Oats-Cowpea

B 42 | Annual Report 2011-12



Network Project on Organic Farming

Cropping / Input system Organic Inorganic M
Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer
Kharif
SEmz+ CD
Input 0.4 1.4
Cropping 1.9 55
Cropping X Input2.9 NS
Input X Cropping 3.3 NS
Bajaura
Cauliflower-Pea-Tomato 34.3 46.8 33.0 22.3 22.7 21.6 37.1 46.1 29.3
French bean-Cauliflower-  28.6 34.6 28.1 21.2 19.7 17.1 25.9 58.3 28.9
French bean
Cauliflower-Pea-Cauliflower 26.1 47.9 44.0 16.7 24.7 19.6 30.8 35.0 41.3
Maize-Garlic 17.5 32.9 - 11.8 18.8 - 19.1 26.9 -
Pantnagar
Basmati rice-wheat- 13.8 24.6 = 14.1 25.9 = 12.6 17.1 =
Sesbania
Basmati rice-lentil- 15.2 18.4 = 12.7 11.4 = 14.9 10.5 =
Sesbania
Basmati rice-vegetable 12.9 0.0 - 12.3 0.0 - 13.0 0.0 -

pea-Sesbania

Basmati rice-Brassica 14.4 14.8 - 13.2 9.1 - 10.5 11.4 -
napus-Sesbania

Kharif Rabi
SEm=z CD SEm= CD

Input 0.5 NS 0.4 1.6

Cropping 0.4 NS 1.0 3.1

Cropping X Input 0.8 2.6 1.6 NS

Input X Cropping 0.8 2.2 1.8 NS

Ranchi

Rice - Wheat 10.2 9.6 - 5.9 12.5 - 7.6 10.9 -
Rice - Potato 13.2 44.4 - 7.3 40.2 - 8.9 43.6 3
Rice - Linseed 9.7 2.5 - 5.6 2.8 - 7.2 2.5 -
Rice - Lentil 10.0 6.9 - 5.3 7.3 - 71 8.0 3
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Table 10. Influence of methods of nutrient application on K uptake (kg/ha) of different crops at various locations

Cropping / Input system Organic Inorganic M

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer

Raipur
Soybean-Berseem 65.9 818.0 - 70.6 855.0 - 70.3 891.0 -
Soybean-Isabgol 64.4 4.5 - 69.1 4.9 - 68.5 4.5 -
Soybean-Onion 63.6 7.7 - 65.1 8.4 - 64.3 8.3 -
Soybean-Safflower 63.3 343 - 69.2 15.0 - 72.2 13.6 -
Kharif Rabi
SEmz CD SEmz CD
Input 0.7 2.4 5.0 NS
Cropping 0.8 2.2 4.6 13.2
Cropping X Input 1.3 NS 8.5 26.3
Input X Cropping 1.3 NS 7.9 22.9
Karjat
Rice-Groundnut 57.4 40.7 - 63.9 40.2 - 59.9 45.8 -
Rice-Maize 54.8 52.5 - 77.4 67.6 - 66.1 72.5 -
(Sweet Corn for cob)
Rice-Mustard 56.5 16.3 - 74.0 17.7 - 66.2 15.6 -
Rice-Dolichos Bean 63.6 51.0 - 77.6 54.2 - 67.4 70.4 -
(For green pod vegetable)
Kharif Rabi

SEm=z CD SEm= CD

Input 1.2 4.8 1.5 6.0
Cropping 1.7 5.0 2.6 7.6
Cropping X Input 2.8 NS 41 NS
Input X Cropping 29 NS 4.4 NS
Ludhiana Il

Sorghum-Berseem 80.1 - - 51.5 - - 69.8 - -
Maize-Berseem-Bajra 47.3 - - 17.8 - - 40.5 - -
Maize-Berseem- 53.4 - - 30.8 - - 38.7 - -

Maize+Cowpea
Sorghum+Guar- 132.2 - - 73.1 - - 711 - -

Oats-Cowpea

B 44 | Annual Report2011-12



Network Project on Organic Farming

Cropping / Input system Organic Inorganic IM

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer

Kharif
SEmz+ CD
Input 4.8 16.6
Cropping 6.8 19.7
Cropping X Input11.2 NS
Input X Cropping11.8 NS

Bajaura
Cauliflower-Pea-Tomato 61.9 55.7 96.0 44.6 33.2 84.8 75.4 55.4 105.6

French bean-Cauliflower-  69.0 66.3 59.7 53.7 42.3 447 64.9 130.6 68.3
French bean

Cauliflower-Pea- 47.2 66.7 43.2 32.4 34.0 24.0 56.2 45.3 45.4
Cauliflower

Maize-Garlic 40.9 47.7 - 29.7 50.4 - 441 48.1 -
Pantnagar

Basmati rice-wheat- 71.5 75.1 - 46.1 87.3 - 76.9 62.2 -
Sesbania

Basmati rice-lentil- 72.6 55.2 - 51.2 49.6 - 66.0 45.2 -
Sesbania

Basmati rice-vegetable 68.7 0.0 - 62.3 0.0 - 67.2 0.00 -

pea-Sesbania

Basmati rice-Brassica 66.0 45.8 - 53.3 37.9 - 75.8 42.5 -
napus-Sesbania

Kharif Rabi
SEm=z CD SEm= CD

Input 1.3 5.0 1.3 5.2

Cropping 1.5 NS 383 9.8

Cropping X Input 2.6 4.5 5.1 NS

Input X Cropping 2.6 8.3 5.7 NS

Ranchi

Rice - Wheat 38.7 35.2 - 24.2 40.6 - 30.4 36.9 -
Rice - Potato 48.1 184.8 - 29.0 154.2 - 33.7 174.0 -
Rice - Linseed 36.2 215 - 23.5 24.9 - 28.3 20.1 -
Rice - Lentil 37.1 26.1 - 22.9 25.7 - 28.7 29.0 -
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Table 11. Influence of methods of nutrient application on Fe, Cu, Mn & Zn uptake (g/ha) of different crops at Bajaura

Cropping / Input system Organic Inorganic M

Kharif Rabi Summer Kharif Rabi Summer Kharif Rabi Summer
Fe uptake
Cauliflower-Pea-Tomato 4006 2861 4252 2697 1938 3156 4856 3127 3781
French bean-Cauliflower- 3448 3782 3358 2018 2742 2473 2893 7743 3667
French bean
Cauliflower-Pea- 3155 3327 2171 1685 1933 1022 3715 2561 1846
Cauliflower
Cu uptake
Maize-Garlic 2424 2556 - 1479 1828 - 2743 2301 -
Cauliflower-Pea-Tomato 305 173 396 76 86 161 339 176 338
French bean-Cauliflower- 201 234 139 80 100 56 179 430 141
French bean
Cauliflower-Pea- 174 227 161 53 62 36 193 144 135
Cauliflower
Maize-Garlic 153 222 - 51 91 - 170 183 -
Mn uptake
Cauliflower-Pea-Tomato 833 501 983 384 263 592 997 513 970
French bean-Cauliflower- 576 658 532 253 317 213 467 1316 425
French bean
Cauliflower-Pea-Cauliflower 550 542 481 277 231 146 657 413 386
Zn uptake
Maize-Garlic 250 626 - 151 373 - 274 537 -
Cauliflower-Pea-Tomato 330 263 562 84 143 323 279 252 514
French bean-Cauliflower- 385 267 367 131 77 165 273 440 311
French bean
Cauliflower-Pea- 250 299 321 82 107 103 270 207 271
Cauliflower
Maize-Garlic 197 334 - 64 142 - 191 271 -

Quality parameters (Table 12)

Protein, oil and methionine content in soybean was estimated at Bhopal while protein content was
estimated for all the rabi crops at Karjat.

Bhopal: Though numerically higher protein content (35.6%) was observed under organic practice, but it
was on par with inorganic and IM. No significant difference in oil content was observed among various
input practices. Marginal increase in methionine content was observed under organic (1.72%) compared
to inorganic (1.64%) and IM (1.67%). Soybean grown in soybean-wheat system resulted in higher oil
(18.42%) and methionine (1.75%). Soybean in soybean-linseed recorded higher protein (35.59%).

Karjat: Groundnut and maize for cob recorded higher protein (22.5 and 19.7% respectively) under organic
practice while mustard and dolichos bean recorded higher protein with IM (18.7 and 19.4% respectively).
Irrespective of nutrient input practices, groundnut recorded higher content of protein (21%) followed by
mustard (18.2%), doliches bean (18.1%) and maize for cob (17.9%).
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7.2 Evaluation of various sources of
organic inputs

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

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

o To optimize the use of organic resources for improving their efficiency and quality of produce.
e Economic analysis of various nutrient management options in cropping systems.

Treatment: There are no common treatments for all the centres as cropping system and inputs for
nutrients are varying from location to locations. The details of treatments are given in Table 16 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)

Jabalpur:Two cropping systems namely basmati
rice- 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 + N EOF @ 1/3 N each + Panchgavya

recorded higher grain yield (1652, 1538 and 50kg Management of
of basmati rice, wheat and berseem seed ha™) e

followed by VC + FYM + NEOF @ 1/3 N each. .:i.i.,h't"‘ i
Biodynamic and panchgavya practices recorded cropping systemp
lower yield than that of combination of organic
nutrient inputs. Among the systems, grain yield of
basmati rice obtained with basmati rice- wheat-

green manure was found to be higher (1427 kg ha
') compared to basmati rice-berseem (1412 kg ha- Experiment on organic input evaluation at Jabalpur
). Though no significant difference in straw yield was noticed among the different sources, VC + FYM +
NEOF @ 1/3 N each recorded 17.8% higher straw yield in basmati rice compared to biodynamic
practices.

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 (1693 kg ha'), maize (3159 kgha™), chillies (6266kg ha') and sunflower (1344kg ha) which
was on par with FYM + NEOC @ 72 N each alone for all the crops. The yield reduction due to application
of either biodynamic practices alone or biodynamic with panchagavya was found to be 10 to 35% in various
crops compared to combination of organic inputs (FYM + NEOC) with panchgavya alone. Lowest yield
in all the crops were observed with application of either biodynamic practices or panchagavya alone.
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Table 13. Influence of source of nutrients on grain and straw yield (kg/ha) of crops at various locations

Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Kharif Rabi
Jabalpur
Basmati Rice - VC+FYM+NEOF @ 3363 3079 6431 4786
D.Wheat - GM 1/3 N each
Panchgavya alone 2814 2246 5998 5175
VC+FYM+NEOF + 3622 3328 6952 5460
Panchgavya @1/3 N each
Biodynamic practices 2649 2245 5898 4185
Biodynamic practices+ 2993 2618 7326 5087
Panchgavya
Mean 3088 2703 6521 4939
Basmati Rice - VC+FYM+NEOF @ 3298 115 6471 13353
Berseem 1/3 N each
Panchgavya alone 2898 92 6023 10924
VC+FYM+NEOF + 3530 108 7300 14120
Panchgavya @1/3N each
Biodynamic practices 2560 92 5447 10158
Biodynamic practices+ 2991 97 5424 11457
Panchgavya
Mean 3055 101 6133 12002
Coimbatore
Cotton - Maize - FYM + NEOC* (1/2+1/2) 1643 3111 - -
Sunhemp
Panchagavya alone 1054 2238 - -
FYM+NEOC*(1/2+1/2)+ 1693 3159 - -
Panchagavya
Biodynamic practices 1089 2635 = =
Biodynamic practices+ 1208 2889 - -
Panchagavya
Mean 1337 2806 - -
Chillies-Sunflower -  FYM + NEOC* (1/2+1/2) 6019 1227 - -
Sunhemp
Panchagavya alone 4962 1057 - -
FYM+NEOC*(1/2+1/2)+ 6266 1344 - -
panchagavya
Biodynamic practices 4638 1008 = =
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Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Kharif Rabi
Biodynamic practices+ 5666 1150 = =
panchagavya
Mean 5510 1157 - -
Kharif (GY) Rabi (GY)
SEm= CD SEmz CD
Cropping 54 326 13 83
Method 95 287 45 136
Cropping X Method 132 464 59 187
Method X Cropping 135 406 64 193
Raipur
Rice-Chickpea EC+CDM+NEOC @ 3894 1011 5814 2289
1/3 N each
Bio dynamic practice 3373 750 5397 1866
EC+CDM+NEOC@ 4063 1109 5882 2302
1/3Neach+Panchagavya
EC+CDM+NEOC @ 3297 1042 5743 2364
1/3 N each + Bio dynamic
practice
Biodynamic practice+ 4284 1208 6309 2586
EC+CDM+NEOC @
1/3N each+panchagavya
Mean 3908 1024 5829 2281
Rice- Mustard+lentil EC+CDM+NEOC @ 3688 975 5480 3227
(alternate row) 1/3 N each
Biodynamic practice 3229 729 5057 2549
EC+CDM+NEOC@1/3 3844 1146 5532 3463
N each+panchagavya
EC+CDM+NEOC @ 3865 1021 5823 3087
1/3 N each + Bio dynamic
practice
Biodynamic practice+ 4140 1177 6164 3923
EC+CDM+NEOC@1/3

N each+panchagavya

Mean 3753 1008 5611 3250
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Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Kharif Rabi
Kharif (GY) Rabi (GY) Kharif (SY) Rabi(SY)
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
Cropping 197 NS 24 NS 242 NS 84 513
Method 145 434 60 180 136 409 125 375
Cropping X Method 269 NS 80 NS 298 NS 179 NS
Method X Cropping 204 NS 85 NS 193 NS 177 NS
Calicut
Ginger FYM+BD+PG+RP 19870 - - -
FYM+PG+RP 11025 - - -
FYM+BD+RP 19975 - - -

FYM+NC+2VC+PG+BD+RP 23525 = = =

FYM+NC+2VC+RP 15425 - - -
Absolute control 12475 - - =
Mean 17049 - = -
Turmeric FYM+BD+PG+RP 27100 - - -
FYM+PG+RP 20600 - - -
FYM+BD+RP 23450 - - -

FYM+NC+2VC+PG+BD+RP 26200 = = =

FYM+NC+2VC+RP 32100 - - -
Absolute control 17900 = = =
Mean 24558 - = -
Kharif
SEmz CD

Cropping 540 2429
Method 967 2793
Cropping X Method 1361 4274
Method X Cropping 1368 3950

Dharwad

Groundnut-Sorghum  EC+VC+GLM 4098 1901 - 12616
Panchagavya spray 3743 1654 - 11763
EC+VC+GLM + 4107 1877 - 11474
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Cropping system Source of nutrient Grain Yield Straw Yield

Kharif Rabi Kharif Rabi

Panchagavya spray

EC+VC+GLM+ Biodynamic 4096 1704 - 11761
spray @5g/ac

EC+VC+GLM+ Biodynamic 4230 1852 - 11468
spray @5g/ac+
Panchagavya spray

FYM+VC+GLM 3960 1655 - 12118
Control 3510 1432 - 10477
Mean 3963 1725 - 11668
Maize-Chickpea EC+VC+GLM 5590 1779 6431 1311
Panchagavya spray 4579 1549 5152 1202
EC+VC+GLM + 5859 1763 6936 1366

Panchagavya spray

EC+VC+GLM+ Biodynamic 5724 1717 6497 1175
spray @5g/ac

EC+VC+GLM+ Biodynamic 6196 1768 6701 1120
spray @5g/ac+
Panchagavya spray

FYM+VC+GLM 5421 1634 5758 1284

Control 3905 1246 5354 1039

Mean 5325 1636 6119 1214
Chilli+onion EC+VC+GLM 848 3106 - -

Panchagavya spray 759 2289 - -

EC+VC+GLM + 881 3498 - -

Panchagavya spray

EC+VC+GLM+ Biodynamic 931 2761 - -

spray @5g/ac

EC+VC+GLM+ Biodynamic 906 3121 - -

spray @5g/ac+ Panchagavya

spray

FYM+VC+GLM 832 2761 - -

Control 517 2042 - -

Mean 810 2797 - -
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Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Kharif Rabi
Kharif Rabi Kharif Rabi
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
Cropping 113 443 58 228 101 397 122 477
Method 86 245 98 282 97 278 120 346
Cropping X Method 178 585 168 NS 185 590 228 724
Method X Cropping 148 424 170 NS 168 482 209 590
Karjat
Rice- Red pumpkin Kh. FYM + rice straw + 3677 8450 6353 3419

glyricidia leaves
@1/3“ N each

Rb. FYM +NC +VC
@1/3“ N each

Panchagavya alone 3310 6375 5147 3362

Kh. FYM + rice straw + 3927 8530 6143 3852
glyricidia leaves @

1/39 N each Rb. FYM +

NC +VC @1/3¢

N each + panchagavya

Biodynamic practices 3177 6774 4833 3085

Panchagavya + 3413 7111 5147 3770

Biodynamic practices

Mean 3501 7448 5525 3497
Rice- Cucumber Kh. FYM + rice straw + 3727 5919 5673 1283

glyricidia leaves @
1/39 N each Rb. FYM +
NC +VC @1/3“ N each

Panchagavya alone 3463 4244 5147 1240

Kh. FYM + rice straw + Sl 6038 6197 1325
glyricidia leaves @

1/3% N each Rb. FYM+

NC +VC @1/3¢

N each + panchagavya

Biodynamic practices 3403 4187 4883 1215

Panchagavya + 3413 4447 5303 1267
Biodynamic practices

Mean 3553 4967 5441 1266
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Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Kharif Rabi
Kharif (GY) Rabi(GY) Kharif(SY) Rabi (SY)
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
Cropping 23 NS 294 1790 168 NS 13 81
Method 97 289 466 1396 219 656 105 NS
Cropping X Method 124 NS 658 NS 323 NS 133 NS
Method X Cropping 136 NS 658 NS 310 NS 148 NS
Ludhiana
Maize-Wheat+ B.Rice Other crops Kharif Rabi Summer Kharif Rabi
Gram-S.moong
GM FYM 5833 2380 883 14960 4047
GM+PG FYM+PG 6043 2517 730 15540 3917
GM+BD BD 3583 1510 657 11043 2543
GM+BD+FYM FYM+BD 5820 2293 647 15127 3027
GM+PG+BD FYM+PG+BD 6137 2497 780 14167 3680
Control Control 2017 1187 227 8597 2143
Mean 4905 2064 654 13239 3226
B.Rice- Wheat- GM FYM 3897 2537 0 10110 3920
Greenmanure(GM)
GM+PG FYM+PG 3923 2470 0 9517 3397
GM+BD BD 3797 1720 0 10240 3387
GM+BD+FYM FYM+BD 3927 2403 0 10003 3670
GM+PG+BD FYM+PG+BD 4007 2540 0 8580 3870
Control Control 3320 1253 0 8120 2500
Mean 3812 2153 0 9428 3457
Kharif Rabi Kharif Kharif
SEmt (D SEmt (D SEm: D SEmx D
Cropping 136 829 80 NS 57 343 57 NS
Method 186 549 127 375 54 159 335 989
Cropping X Method 277 1025 182 NS 89 375 437 NS
Method X Cropping 263 777 180 NS 76 224 475 NS
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Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Summer Kharif Rabi
Bhopal Kharif Rabi Kharif Rabi
Soybean-Wheat oM 859 2967 2183 6228
BD 439 2920 1420 3765
OM+PG 948 3593 1871 5340
OM+BD 868 3124 1861 5968
OM+PG+BD 976 3970 2261 5904
Control 554 2718 1293 4021
Mean 774 3215 1815 5205
Maize-Chickpea oM 4068 1715 8008 3333
BD 2963 1501 7130 2584
OM+PG 4260 1726 8179 3052
OM+BD 4097 1787 6864 3250
OM+PG+BD 4455 1855 8847 3623
Control 2565 1711 4198 3155
Kharif Rabi Kharif Rabi
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
Cropping 97 308 163 520 315 1003 347 1103
Method 121 248 156 318 752 1556 378 772
Cropping X Method 184 434 259 647 1021 NS 599 NS
Method X Cropping 172 351 220 450 1064 NS 535 NS
Pantnagar
Basmati rice — FYM+VC+NC+EC 3122 1338 5311 4922
Chickpea—Sesbania  (1/4+1/4+1/4+1/4)
Biodynamic (BD) 2633 993 4944 5051
FYM+VC+NC+EC 3209 1342 5336 4826
(1/4+1/4+1/4+1/4)+
Panchgavya
FYM+VC+NC+EC 1/4+ 3133 1199 5511 4548
1/4+1/4+1/4)+BD
FYM+VC+NC+EC (1/4+ 3422 1335 5200 4021
1/4+1/4+1/4)+BD+
Panchgavya
Control 2650 1054 4761 4300
Mean 3028 1210 5177 4611

Annual Report2011-12 | 55 N



Network Project on Organic Farming

Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Kharif Rabi
Basmati rice — FYM+VC+NC+EC 2700 10302 4523 -
Vegetable pea — (1/4+1/4+1/4+1/4)
Maize+ Moong
(moong residues
incoporation)
Biodynamic (BD) 1722 6214 4111 -
FYM+VC+NC+EC 2655 12445 4511 -
(1/4+1/4+1/4+1/4)+
Panchgavya
FYM+VC+NC+EC 1/4+ 2744 10532 4678 -
1/4+1/4+1/4)+BD
FYM+VC+NC+EC (1/4+ 2866 11688 4600 -
1/4+1/4+1/4)+BD+
Panchgavya
Control 1754 6706 4061 -
Kharif Rabi Kharif Rabi
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
Cropping 62 377 99 605 64 393 44 266
Method 103 303 344 1015 110 325 94 277
Cropping X Method 146 NS 455 1410 156 NS 129 427
Method X Cropping 145 NS 487 1435 156 NS 133 392
Ranchi
Rice - Wheat 50% VC+50% KC 2293 2099 3293 3487
BD Preparation 1200 1036 1917 2113
(CPP,BD500 & 501)
VC + K.C+Panchagavaya 2303 2154 3457 3513
VC + K.C+ BD Prepartion 2420 2246 3627 3600
VC + K.C+ BD Prepartion+ 2533 2411 3803 3797
Panchagavya
Mean 2150 1989 3219 3302
Rice — Potato 50% VC+50% KC 2330 11567 3500 2890
BD Preparation 1240 7033 1957 1293
(CPP,BD500 & 501)
VC + K.C+Panchagavaya 2380 16867 3667 3100
VC + K.C+ BD Prepartion 2483 16933 3827 3117
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Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Kharif Rabi
VC + K.C+ BD Prepartion + 2583 17200 3973 3183
Panchagavya
Mean 2203 13920 3385 2717
Kharif Rabi Kharif Rabi
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
Cropping 37 NS 682 4148 62 NS 68 415
Method 103 308 1129 3385 157 471 151 454
Cropping X Method 135 NS 1583 5651 209 NS 204 NS
Method X Cropping 146 NS 1597 4788 222 NS 214 NS
Umiam 2A
Maize + Soybean FYM+VC 4076 259 9019 -
(GM) - Toria
Panchagavya(PG) 1344 101 3021 -
FYM+VC+PG 4153 453 9037 -
Biodynamic Formulation 1516 132 3403 -
(BD-501)
BD -501 +PG 2380 257 5659 -
Control 1009 15 2261 -
Mean 2413 219 5400 -
Maize (green cob)+ FYM+VC 8934 1393 6657 893
Soybean (GM) -
Frenchbean
(Green pod)
Panchagavya(PG) 2576 559 1627 277
FYM+VC+PG 9333 1426 7016 760
Biodynamic Formulation 3117 514 1874 270
(BD-501)
BD -501 +PG 4323 592 3050 250
Control 1214 127 834 153
Mean 4916 768 3510 434
Kharif Rabi Kharif Rabi
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
Cropping 269 1640 18 107 293 1780 6 37
Method 276 813 16 49 282 833 21 63
Cropping X Method 446 1827 28 117 467 NS 28 87
Method X Cropping 390 1150 23 69 399 NS 30 89
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Cropping system Source of nutrient Grain Yield Straw Yield
Kharif Rabi Kharif Rabi
Umiam 2B
Maize+Soybean- FYM 5281 18096 10539 2353
Tomato
VC 5086 16838 10238 2170
FYM+VC 5542 17546 11898 2260
Control 3011 6264 5208 916
Mean 4730 14686 9471 1925
Maize+Soybean- FYM 5277 1938 9432 2280
Potato
VC 5070 2097 10001 2493
FYM+VC 5277 1891 9713 2277
Control 2539 803 5477 997
Mean 4541 1682 8656 2011
Maize+Soybean- FYM 4704 20968 10270 4210
Frenchbean
VC 4460 20556 10140 3965
FYM+VC 5102 22075 10417 4437
Control 2406 17153 6145 2295
Mean 4168 20188 9243 3727
Kharif (GY) Rabi(GY) Kharif (SY) Rabi
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
Cropping 170 NS 1006 3950 197 NS 149 583
Method 96 287 408 1213 284 843 84 250
Cropping X Method 223 NS 1178 4320 469 NS 194 NS
Method X Cropping 167 NS 707 2101 492 NS 146 NS

Raipur: Two systems namely rice-chickpea and rice-mustard + lentil (alternate row) were evaluated with
five combinations of nutrient sources. Though application of biodynamic practice + EC + CDM + NEOC
@ 1/3 N each + panchagavya recorded higher yield of rice (4284 kg ha') and chickpea (1208 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). In mustard, no significant difference in yield was observed
among the various nutrient sources, even though biodynamic practice + EC + CDM + NEOC @ 1/3 N
each + panchagavya recorded numerically higher yield of 1177 kg ha™'. Lowest yield in all the crops were
observed under biodynamic practice.
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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, higher rhizome yield of 23525 kg
ha' was observed with FYM + NC + 2VC + panchgvaya + biodynamic + RP which is 88.6% higher than
absolute control and 17% higher than the next best combination (FYM + Biodynamic practices + RP).
Significantly higher rhizome vyield of turmeric was observed with FYM+ NC + 2VC + RP (32100 kg
ha') followed by FYM + BD + PG+ RP (27100 kg ha') and FYM+NC+2VC+PG+BD+RP (26200 kg
ha"). The yield increase with best nutrient source combination was found to be 79% over absolute control,
18.5% over FYM + BD + PG + RP and 22.5% over FYM+NC+2BC+PG+BD+RP. Among the different
nutrient source combinations, lowest yield in both turmeric and ginger was observed with FYM + PG +
RP.

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 @ 12 g/ha with panchagavya spray was found to be better, but
it is on par with EC+ VC + GLM + panchagavya spray or EC + VC + GLM in 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 20.5,29.3,58.6 and 41.8% in
groundnut, sorghum, maize and chickpea respectively over control. In case of chilli, EC+ VC + GLM +
biodynamic spray @ 12g ha™ registered higher yield of 931 kg ha while in onion higher bulb yield was
obtained with EC + VC + GLM + panchgavya spray (3498 kg ha') compared to other treatments. Straw
yield of all the crops have also followed the similar trend.

Karjat: Rice-red pumpkin and rice-cucumber systems have recorded higher yield with application of FYM
+ rice straw + Gliricidia @ 1/3™ each of N during kharif and FYM + neem cake + vermicompost @ 1/3
each of N during rabi along with spray of panchgavya (3927, 8530 kg ha™' of rice-red pumpkin and 3757,
6038 kg ha™ of rice-cucumber respectively). It was at par with application of nutrients through FYM, rice
straw and gliricidia during kharifand FYM + neemcake and vermicompost during rabi. Application of either
panchgavya alone or Biodynamic practices or its combination registered significantly lower yield in all
the crops. The reduction in yield was found to be 11.1, 16.6 and 26.3% in rice, red pumpkin and cucumber
with combination of panchgavya + biodynamic practices compared to organic sources + panchgavya.

Ludhiana: Two systems namely maize-wheat + gram-summer moong and basmati rice-wheat-green
manure were evaluated with different organic sources and biodynamic practices. Application of FYM +
panchgavya + biodynamic practices recorded higher grain yield of maize (6137 kg ha™), while in wheat
FYM + PG alone recorded higher yield (2517 kg ha'). Application of only FYM was sufficient in summer
moong to realize higher yield compared to combining FYM with panchgavya or biodynamic practices. In
case of basmati rice, except control, all the organic sources viz., green manure alone or its combination
with FYM, biodynamic practices or panchagavya recorded statistically at par yield. Wheat yield was
significantly lower in biodynamic practices (1720 kg ha') and control (1253 kg ha') compared to application
of FYM alone or with biodynamic and panchgavya practices. The yield increase due to biodynamic and
panchgavya practices were not significant compared to FYM alone.

Bhopal: The yield increase due to biodynamic and panchgavya practices over organic manure alone
was found to be not 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 was found to be
117, 1003, 387 and 140 kg ha' in soybean, wheat, maize and chickpea respectively. Application of
biodynamic practices alone recorded only marginal increase in yield of all the crops over control. Straw
yield of all the crops also indicated similar trend.

Pantnagar: Application of FYM + VC + NC + EC @ "4 N each + BD + panchgavya recorded an increase
in yield to the tune of 300 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 practices alone
or control was at par. Significantly higher yield of 12445 kg ha in frenchbean was recorded with FYM +
VC +NC + EC @ % N each + panchagavya compared to other treatments. Residues yield of the crops
also responded similarly as that of economic yield.
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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 panchagavya in various
combinations. All the crops recorded higher yield with VC + KC + biodynamic peparration + panchagavya
(2558, 2411 and 17200 kg hain rice, wheat, 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 effect of VC + KC @ %2 N each was found to very minimum
in rice and wheat (1.38 and 2.6% with panchagavya and 6.1 and 7% 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 45.8 and 46.4% in potato. The residues yield of all the crops have
also recorded similar trend as that of economic yield.

Umiam: Two 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 practices apart from vermicompost and FYM. Application of FYM + VC + panchagavya
recorded numerically higher yield in maize for grain and green cobs (4153 and 9333 kg ha™ respectively
and frenchbean (1426 kg ha'), but the same was on par with application of FYM + VC alone. However,
in case of toria, addition of panchagavya resulted in 75% yield increase over 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 @ %2 N each as it recorded significantly higher grain yield
compared to FYM or 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 3 %. Potato
recorded higher yield under VC application and the increase over FYM was found to be 8.2%. In case of
french bean, combined application of FYM + VC resulted in 5.3% increase in yield over FYM alone. The
yield of residues also performed in similar manner.

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

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 + panchagavya
recorded higher OC (0.72%), available N (242 kg
ha'), P (21.70 kg ha') and K (742 kg ha') while
FYM + NEOC @ "2 N each was found to be better
in chillies-sunflower-green manure system (0.67%,
247, 20.10 and 646 kg ha'of OC, N, P and K
respectively). 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 @ %2 N each + panchagavya in

T Maize crop under biodynamic farming practices at
both the systems. Application of panchagavya or Coimbatore

biodynamic practices alone does not increase the microbial population compared to addition of the same
with FYM + NEOC.

Raipur: Bulk density of soil was found to be higher with biodynamic practice in both rice-chickpea and
rice-mustard + lentil (alternate row) systems (1.28 and 1.32 g cc). No significant variation among
different input practices and cropping system was observed in soil pH and EC. However, organic carbon
was found to be higher under EC + CDM + NEOC @ 1/3 N each + Panchagavya in rice-chickpea (0.65%)
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and EC + CDM + NEOC@ 1/3 N each + biodynamic practice in rice-mustard + lentil (0.63%) system.
Soil available N, P, K was not significantly influenced either by different input practices or cropping
systems.

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 and available
P of turmeric due to application of various organic input practices. FYM + BD + RP and FYM + NC +
2VC +PG + BD + RP recorded higher OC and available N in ginger, (1.90%) and turmeric (1.93%). Soil
available N was found to be higher in the same treatment for ginger, while in turmeric, it was better in
FYM + PG + RP. Higher residual K was recorded with FYM + NC + 2VC + RP (256 kg ha) in turmeric.
Among the two crops, organic carbon content was found to be higher in turmeric (1.87%) compared to
ginger (1.73%). In ginger, application of different input practices did not contribute for improvement in soil
available micronutrients such as Mn, Zn, Cu and Fe as it is evident that control recorded higher availability
of these nutrients at the end of cropping period. However, in case of turmeric, FYM + PG + RP registered
higher Mn (14.09 ppm) while Zn, Cu, and Fe was higher under FYM + NC + 2VC + PG + BD + RP (2.15,
12.53 and 35.27 ppm respectively).The improvement over control was found to be 258, 112 and 160%
for Zn, Cu and Fe respectively with the combined application of all the inputs.

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 ha'in all the cropping systems. Soil pH and EC did not vary much due to application
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 @ 1/3 N each +
panchagavya spray compared to other practices. Among the panchagavya and biodynamic practice,
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, chilli + onion recorded better residual organic carbon and
nutrients. All the micronutrients estimated 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 and
actionmyceteswas was higher in chilli + onion (22.9 and 37x10* CFU/g of soil) while bacteria was higher
in maize-chickpea (73x10* cfu/g of soil) systems. In chilli + onion systems, the increase in fungi bacteria
and actinomycetes due to EC + VC+ GLM + biodynamic spray @12 g/ha was found to be 84, 95 and
65% respectively over control. The difference in the count of fungi, bacteria and actinomycetes between
panchagavya and biodynamic was found to be 35, 17.3 and 24.5% respectively in the same system.

V. 7

ORGANIC ;
CHICKPEA

EC +VC + GLM
(1/3+1/3+1/3) 5

Maize in maize-chick pea system with combination of Chickpea in maize-chickpea system at Dharwad
inputs at Dharwad

Karjat: Soil pH, EC, OC, available N, P and K were estimated and results reveals that different sources
of nutrients did not significantly influence the soil pH, EC, available N and K. however, in both rice-red
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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 (1.20 and 1.21% respectively) and residual soil P (29.32 and 28.32 kg
ha respectively). Among the two systems also, no significant change in OC, available N, P and K was
observed.

Ludhiana: Soil pH and EC did not vary significantly with different nutrient sources while organic carbon,
soil available N, P and K was highly influenced. In maize-wheat + gram-moong (s), application of FYM +
BD recorded 55% increase in organic carbon, 38.8% in available N while FYM + PG+ BD recorded 95%
increase in available P compared to control. Application of FYM alone recorded higher availability of residual
soil K (79%) over control. In basmati rice-wheat-green manure system, an increase of 53 and 58% was
observed in organic carbon and available N respectively with application of GM+ PG to rice and FYM +
PG to other crops in the system compared to control. Significantly higher residual P (30.8% increase)
and K (118% increase) was observed with application of GM+ PG + BD to basmati rice and FYM + PG
+ BD to other crops in the same system.

Bajaura: Soil pH did not vary among various nutrient sources. Soil organic carbon was found to be higher
(0.84%) in FYM + BD in tomato-corinder-pea, system while in cauliflower-cauliflower-pea, it was observed
to be higher in control (0.96%). The increase of OC in tomato-corinder-pea was found to be 18.7% over
control. Higher available N, P and K was also observed under FYM + BD in the same system. Application
of rock phosphate enriched FYM + VC (1:1)+panchagavya recorded higher residual soil P(44.4 Kg ha™)
in cauliflower-cauliflower-pea system. In both the systems,residual availability of Mn,Zn,Cu and Fe was
found to be significantly higher with rockphosphate 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.

Pantnagar: Marginal increase of organic carbon (5-6%) was observed with FYM + VC + NC + EC @ %4
N each + panchagavya in basmati rice-chickpea-sesbania and same nutrient sources with biodynamic
spray 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. Micronutrients such as
Mn, Zn and Cu were found to be 84,26 and 19% higher in FYM + VC +NC + EC @ "% N each than
control in basmati rice-vegetable pea-maize + moong (residues incorporation). Application of panchagavya
or biodynamic preparation had only marginal influence on the soil available micronutrients.

Umiam: Bulk density and soil pH was not 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) +soyben (GM)-french bean (green pod)), application of FYM+ VC + PG recorded higher
organic carbon (2.39 and 2.40% respectively) and higher available nutrients after the harvest of crops.

Organic farming in vegetable based systems at Umiam Exposure visit of farmes in Maize + soybean
intercropping in vegetables based system at Umiam
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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 practices. In the another experiment, FYM + VC @ 2 N each was found to be better for
increasing higher OC and nutrients over control for maize+ soybean-tomato and maize + soybean-french
bean systems, while, application of FYM alone was sufficient for maize+ soybean-potato system as it
recorded higher OC and residual N, P and K. The increase in OC was found to be 23.6% over control in
the system involving potato.

Nutrient uptake (Table 16-18)

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 (75.8, 14.9 and 125
kg ha'in rice, 59.2, 15.2 and 26.2 kg ha™'in chickpea and 54.5, 8.4 and 63.1 kg ha™'in mustard). Application
of biodynamic and panchagavya practices contributed significantly in nutrient uptake compared to
application of nutrients sources in rice with EC+ CDM + NEOC alone.

Karjat: Application of FYM + rice straw + gliricidia leaves @ 1/3 N each during kharif and FYM + NC +
VC @ 1/3 N each during rabi with panchagavya spray recorded higher NPK uptake in rice-red pumpkin
and rice-cucumber systems. The increase in N uptake over panchagavya and biodynamic practices alone
was found to be 32 and 34% in rice, 58 and 55% in red pumpkin, 77 and 69% in cucumber respectively.
Combined application of panchagavya and biodynamic preparation was better in enhancing NPK uptake
compared to its stand-alone application.

Ludhiana: Estimation of NPK uptake in basmati rice indicates, an increase of 14.7% in N uptake with
GM+ PG to basmati rice and FYM + PG to other crops, while GM + PG to basmati rice and FYM + PG
+ BD to other crops recorded higher P uptake (24.8% increase). The K uptake was found to be better
with all the combination of nutrient sources and panchagavya + biodynamic compared to control.

Bajaura: Both tomato-coriander-pea and cauliflower-cauliflower-pea system recorded higher NPK
concentration in plants with rock phosphate enriched FYM + VC @ %2 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 FYM + VC @
Y2 N each compared to other sources. The increase in Fe concentration was found to be 23.2, 9.1, 48.3
and 47.8% in tomato, coriander, pea and cauliflower respectively.

Pantnagar: In both the systems, NPK uptake of basmati rice was found to be significantly higher with
FYM + VC + NC + EC @ % N each + biodynamic preparation + panchagavya application (70.3, 17.1
and 81.2 kg ha' of N, P, K uptake respectively) compared to FYM + VC + NC + EC alone (57.6, 13.1 and
70.2 kg ha' of NPK uptake respectively). In chickpea, application of FYM, VC, NC and EC as nutrient
sources along with biodynamic preparation alone recorded higher N uptake (108.2 kg ha'') while P uptake
was found to be higher under organic sources + panchagavya + biodynamic preparation. K uptake in
chickpea was found to be higher with application of nutrient sources alone (40.8 kg ha') compared to
combining the same with either panchagavya or biodynamic preparation.

B 80 | Annual Report2011-12



Network Project on Organic Farming

200 000 SN 00 200 000 G0'0 00 SN L0'0 200 000 SN 120 SN S00 €00 LOO Buiddoin
@ uis @ uIFs @@ u=s d w3Is @ wis @ w3s @ w3is @ wis @@ u=s
o'l 890 190 61°0 a4 yASY) 8L} e LG} Ues|\
690 /80 29’0 1S90 LE0 €0 1 40] €e’0 6l 00’} €e'e 8t ehnebeyoued yim [04U0D
690 980 ¥9'0 8590 €0 o 9€'0 €0 V6L L0 ve'e 8yl [ouoD
620 80} .90 190 124Y] cso cv’o pAS) Le 6c'} e 65’} efrbeyoued qyag i INAL
eAnBeyoued
aj (1) OA + NAS
620 GO’ 040 190 124\ LGS0 [a40] 8¢'0 L0¢ gc't 9e'e L'} payouus sjeydsoyd o0y
080 L0} 690 €90 124Y) 0S50 (9 40] 6€°0 60C gc't Sv'e 65’} ad g WAL
(L'1) OA + WAL Bad-lomojnen
980 9L’ 120 G9'0 cs’o /G0 960 o AN el gg'e el payouus sjeydsoyd 300y -IaMolliney
14" .90 cso geo 1 40] cg0 et 81'¢ 040 UEI|\
040 00} 19°0 050 cg0 0g’0 8€0 620 €9l ¥6°0 6c€ 99’0 eAnebeyoued yum [01u0)
040 00} 19°0 0S50 ce0 0g’0 8€0 620 a9l €6°0 62'€ S9'0 [oluo)
6.0 6L} 99'0 1G0 €0 pASY) 9 40] €0 8€'¢ c0e ev'e 040 efnbeyoued qyag aj WAL
eAnbeyoued
ai (1) OA + NAS
6.0 8Lt .90 €50 LE0 geo 1 40] cg0 1871 (XA 0s'€ 120 payouue ayeydsoyd o0y
080 8L} 690 €90 8€0 €0 yA4] €e'0 6L} oc't o'e cl'0 ag a} NAL
(1:1) OA + INAS payouus
/80 8c't 8.0 960 124Y] 0 190 geo 66’ oe't c6'e 920 8yeydsoyd ooy E9d-19pUBL0)-0jewo]
(%) eaneleg
ues|y Jawwns Igey jueyy ueapy Jawwns Igey jueyy  ueapy Jawwns Igey jeyy|
A d sjuawieal)] swoalsAs buiddouy

suo1e20| snotiea je sdoio Jualayip 1o ayeldn YN UO SJusLINu JO 32JN0S JO dduanjul "9l ajqel

Annual Report2011-12 | 81 N



Network Project on Organic Farming

eAnebeyouey
+ Uoes N plg/L @ OA

+ON+AA4 a4 Yyoes N
pig/L ® sones| eipiouA|b

0865 - v'ie 2’86 S6cl - 9'6 €91 00'€8 - 679 IOk + MBS 80U + INAL UM
SG'er - Lyl el 000} - g9 gel S0'89 - 9'9¢ G'6.L auofe eArebeyoued
yoes N pig/L ® OA+ ON
+NAL "ad yoes N pig/iL
® SoAe9| eIplolA|b
0SS - 8'0¢c 2’88 secl - €6 'Sl 08'GL - 8'8G 8'c6 + MBIIS 90U + NAH UM Jaquinong -adly
- 143254 0c'LL - oL'el 80V - 8y'ey 80'¢c8 ues|\
saonoeld olweuApolg
Sy - 0'ce g€cL S6'cl - 9¢cl el 9569 - 6y c'LL +ehnefeyoued
Sv'ey - ¢0c 199 G8'LL - SHE ¢clh 0L'€S - 1'SE L'VL seonoeld olweulpolg
eAnebeyouey
+4oes N pig/l ® OA
+ ON+INAL 'qd yoes N
pig/L ® sones| eipiouA|b
G.'8S - L'/2 8'68 SL9lL - 9'GlL 291 GL'GL - €95 296 + MBS 80U + INAL UM
S0y - €61 8'89 SLTHE - L HE el 06'€S - 1'GE Lel auofe eArebeyoued
yoes N pig/L ® OA
+ ON+INAL "qd yoes N
pig/L ® sones| eipiouA|b
S'/S - S'9¢ 7’88 Gc'Gl - Lyl 8'Gl 00°LL - 7’6y 9'¢6 + MBIIS 90U + NAL "UM updwind pay-eoly
(ey-6y) 1eliey
SN 100 SN 00 SN 100 €0°'0 00 SN ¢0'0 SN 100 SN €50 SN 0 ¥00 100 Buiddoin X poural
SN 100 SN ¢00 SN 100 G0'0 00 SN KO0 SN 00 SN €50 SN 0 ¥00 00 pouey X Buiddoig
€0'0 10’0 €00 00 00 00 ¢0'0 00 ¥0°0 LO'0 200 100 SN Z€0 €20 800 €00 100 PouyisN
uea|y Jawwns Iqey jueyy  uesp Jawwns Igey jueyy  uesp Jawwns Igey jueyy
b d sjuswjeau] swalsAs Buiddoan

B 82 | Annual Report2011-12



Network Project on Organic Farming

N - = - oL 0 = - N 2 POWRIN
oL - = - 20 00 = - 9 b Buiddoin
@ = = @ w=s @ w=s
- 991 - = 00°ZL - = 601} ues|\
ISt = Piel 67l - 67t 20k = 201 [osu0D [osu0D
g9l - ete] 98l = 98l L = LLE ag+od+NAd ag+odHAD
2Ll - 2Ll ol = vol 801 = 801 agHAAL INAS+AGHAD
9Ll - 9/l 9/1 = 9Ll oLt = oLt ™ agHno
€Ll - €Ll UL} = LLL LIk = Ll OHNAL OHAD
no
a1 - el 89l = 89l 901 = 901 INAL no -JeauM -e01d'q
sdoJo J1ayi0 aoY'g
(eu/Bx) euelypni
- N L2 N 2§ = = SN 60 SN 90 - N r N €F Buiddoid X pouleN
= N L2 SN ¥S = = N 0k SN 90 - N 6€ N 06§ pouiel X Buiddoi)
- €Y L LLL L€ - - 02 90 €L Vo0 - /8 62 26 0€ poweIN
= 6S 0L SN 8¢ = = 62 S0 SN L0 - N €L N 2E Buddoin
= @ WS @O uss @ ws @ uwss @ Wl @O uss
eLL 2e18 = = 9LL iaad! = 86y 2,98 Ues|y
saoloeld
ST LSt 8'8. orolL = 69 6¢cl 019 €y 128 olwreuApoig+eAnefeyoued
0z Ly 6€t g'89 08'6 = g9 Lel 0285 €'8€E 1'8L saopoeld dlweuApolg
uea|y Igey  Jueyy  Ues|y Jewwns Igey  jueyy  ues|y igey  jueyy
.| d N sjuswjieau] swajlsAs Buiddouan

Annual Report2011-12 | 83 N



Network Project on Organic Farming

ag+y/L+/L+/ L+

arve 5 00 €99 G6'9 5 00 6€cl 68'/2 00 1'SS OF+ON+OAHAAL
eAnebyoued
/L L+H/ L/ 1)
GE'92 = 00 1'eL G6'9 2 00 6€l Ge'8e 00 198 DFHONHOAHAAL
1061 5 00 828 ov'y 2 00 8'8 oLgt 00 29e (ag) oweuhpoig
(uonesodooul
sanpisal Buoow)
¥/ L+7/ L4/ L4/ 1) Buoop\+ ezrey — ead
2zee = 00 ¥'€9 S2'9 2 00 gzl G8'92 00 L'€S OFHONTOAHNAL  SIqeiebap — eou ewseq
5 JANC!S S0'v. = 5 2801 ov'vl = 10°€6 88'19 ues|\
0zee = gee SIS 09'Lk 2 LLL rd? 0089 168 oy [ou0)
eAnebyoued
+AG+ W/ L+ L/ L/ L)
0S'eP 5 €82 298 0091 5 gel g8l G6'28 688 0L OF+ONHOAHAAL
agHy/L+/L+/L+/1)
£6°2h = v'.€ z6. ozeh 2 96 8yl 0,88 2801 269 DFHONHOAHAAL
eAnebyoued
/L H/ L/ L)
8Ly 5 g'Ge 98 S'el 5 G'6 ¥'SL SLv. G'88 019 OFHONHONAHAAL
8z'/¢ = g'Ge 8G9 SS0k 2 26 6Ll G'89 908 €99 (ag) oweuhpoig
(W/L+p/ L/ L+/1) eluegses — eadyoIyo
GS'eP 5 8'0p 0/ 68el 5 ozt el 0028 G201 ege) OF+ONHOAHAAL — 90U ljewseq
(ey/by) tebeujued
SN 8 A" g0 N ¥ Buiddoi) X poyrsNl
N i - - - el 0 = = N € poyeIN X Buiddoin
ued|y Jowwnsg Igey Jeyy| ued|y Jowwnsg Igey Jeyy| uea\ Iqey Jeyy|
A d sjuawieal] swalsAs Buiddouin

B 84 | Annual Report2011-12



Network Project on Organic Farming

G169 - £9¢ 6 0S'L - (R4 (0] G8'0v - YA 4 0'cs sonoe.d olweuhp oig
yoea (mou ereulsye)
0082 - 08t 80} 08’6 = 0L 9¢Cl ge'es = 44 29 N €/ ® DOANHNAD+O3 [jus|+plelsniy -a01y
- ¥G'¢c a1t - ¥6'¢ch 9L ¢l - - 9’6V 80'69 Ues|\
eAnebeyoued + yoes
N €/l ® DOANHNAD+O3
09'GL = 292 gcl e1oge] = 4] GGl G569 = 269 66 + ooeud ojwreup oig
aonoeid ojweuAp oig + yoes
G9'69 - €€ oLl S6°ClH - oVl 6'€Cl 06'8S - '0S ¥'/9 N €/1 ® DOIANHAAD+O3
eAnebeyoued + yoea N g/|
S kL = L'€e 6L 0S¥k = 8¢cl 2GSt S6'29 = 62S oL ® O03aNHAQOHO3
09'6S - oLt 4013 06'6 - c'6 90!} 0L9% - 9 0'LS sonoe.d olweuhp oig
yoes N ¢/1
G/'89 = gge S soel = acl o€l 09'8S = L'6v 1’89 ® O03aNHAQO+O3 eadyoIyD-80IY
(ey/By) indiey
= = 2 VL SN te = L1 90 SN 90 - 08 82 69 €2 Buiddoi) X pourely
- - L€ L SN L¢e - 6L 90 SN 90 - L. G¢ 6L €¢ pouyle|\l X Buiddoi)
= = €2 80 €v 91 = 2L ¥0 2L v0 = .S 61 8v 91 pouisin
- - g¢c ¥v0 ¥v LO - L ¢0 80 10 - ¢ ¥0 9§ 60 Buiddoin
@ uwEs @O ugs @ ugls @ uw3s @ uss @O uws
- - 000 (0] &4°] - 000 8L¢cl - - 000 /161G Ues|\
€6'Sl = 00 9'ey 0cy 00 '8 062e - 00 8'Gy [0u0)
eAnebyoueyd
+AG+W/ L/ L+ L+ L)
00'8¢ - 00 9L 08'L 00 9'GlL G8'Le - 00 L'€9 O3+ON+ONHNAL
uealy Jawwns iqey jueyy| uea|y Jawwns igey Jjueyy| uealy Jawwns iqey Jueyy|
A d N sjuswjea] swalsAs Buiddoun

Annual Report2011-12 | 85 N



Network Project on Organic Farming

= = N 2 N + > 5 N 90 N 0L - - SN 62 N I€E Buiddoid X poursln
5 2 N €6 N 9 5 2 N SN 2L - - SN 62 N /¥ poulel\l X Buiddoi)
- - .19 €2 6 ¢ - - 2L ¥0 g2 L0 - - 19 12 99 gg pouisIN
- - YOLZLE SN S - - 96 60 SN 80 - - N €L N 6¢ Buiddoip
@ uss @ uss @ wEs @ uEs @ wIs @ uEs
- - 26°1S EE - - 2L 28ch - - v6'1rh 8'€9 ues|y
eAnebeyoued + yoes
N€/I ® DO3aN+HNAD+03
S0'v6 - 1'€9 sel o€+t - ¥'8 A4 Sh'€9 - SYS 8L + onoeid olweuAp oig
aonoeid
olweuAp oig + yoes
G6°/8 - 6'8S LH SELE - 08 eyl St'8S - 00S 6'99 N €&/I ® DOaAN+HNAD+03
eAnebeyoued + yoesa
G128 - €S EE SE0k - 8/ 62k S0°2S - 8y 8G9 N €/I ® DOaN+HNAD+03
uea|y Jawwng Iqgey Jeyy ues|y Jawwng Iqgey Jeyy uea|y Jawwng Iqgey Jeyy
A d N sjuawileal] swalsAs Buiddoiy

P 86 | Annual Report2011-12



Network Project on Organic Farming

Table 17. Influence of source of nutrients on Fe & Mn uptake of different crops at Bajaura

Cropping systems Treatments Fe Mn
Kharif Rabi Summer  Kharif Rabi Summer
Tomato-Coriander-Pea  Rock phosphate 435 275 399 81.7 79.7 140

enriched FYM + VC
(1:1)

FYM fb BD 434 271 386 80.0 74.0 137

Rock phosphate 428 269 381 79.7 72.0 135
enriched FYM + VC
(1:1) fb Panchagvya

FYM fb BD fb Panchagvya 425 268 380 80.7 71.0 135

Control 353 252 270 54.8 64.0 89

Control with Panchagavya 352 252 269 55.4 63.3 89
Cauliflower- Rock phosphate enriched 541 275 344 77.9 82.7 138
Cauliflower-Pea FYM + VC (1:1)

FYM fb BD 533 271 336 711 75.3 132

Rock phosphate enriched 536 272 336 70.9 72.0 131

FYM + VC (1:1) fb

Panchagvya

FYM fb BD fb Panchagvya 530 272 333 70.2 71.3 131

Control 366 255 231 47.9 65.3 86

Control with Panchagavya 365 254 231 49.4 64.7 87

SEm CD SEm CD SEm CD SEm CD SEm CD SEm CD

Cropping 1 7 1 NS 1 3 07 45 0.7 NS 1 NS
Method 1 5 1 4 1 5 09 28 08 26 3 8
Cropping X Method 2 8 2 NS 2 7 14 NS 13 NS 4 NS
Method X Cropping 2 7 2 NS 2 7 183 NS 1.3 NS 4 NS

Table 18. Influence of source of nutrients on Zn & Cu uptake of different crops at Bajaura

Cropping systems Treatments Zn Cu
Kharif Rabi Summer  Kharif Rabi Summer
Tomato-Coriander-Pea  Rock phosphate enriched 31.7 35.7 71.7 29.8 26.0 42.3
FYM + VC (1:1)
FYM fb BD 27.5 29.8 64.7 25.2 21.2 36.7
Rock phosphate enriched 26.4 31.4 60.3 24.9 22.1 35.3
FYM + VC (1:1) fb
Panchagvya
FYM fb BD fb Panchagvya 24.0 32.0 63.3 23.3 20.8 36.0
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Cropping systems Treatments Zn Cu
Kharif Rabi Summer  Kharif Rabi Summer
Control 17.6 28.1 45.0 14.4 16.6 27.3
Control with Panchagavya 16.7 27.6 46.7 13.9 16.2 27.7
Cauliflower- Rock phosphate enriched 3315 38.3 17353 31.9 29.7 42.0
Cauliflower-Pea FYM + VC (1:1)
FYM fb BD 27.6 35.1 68.0 26.5 23.5 35.7
Rock phosphate enriched 26.9 34.0 68.0 26.2 24.3 36.0
FYM + VC (1:1) fb
Panchagvya
FYM fb BD fb Panchagvya 24.5 32.0 66.0 23.4 21.8 34.3
Control 171 28.6 41.7 13.1 20.5 26.3
Control with Panchagavya 17.3 26.4 42.3 13.6 20.3 24.7
SEm CD SEm CD SEm CD SEm CD SEm CD SEm CD
Cropping 15 NS 07 NS 10 NS 01 05 06 NS 0.7 NS
Method 05 15 12 35 09 28 08 23 07 20 1.0 29
Cropping X Method 16 NS 17 NS 16 65 1.0 NS 11 NS 14 NS
Method X Cropping 07 NS 16 NS 13 39 11 NS 1.0 NS 1.3 NS

Quality parameters (Table 19)

Bhopal: Protein, oil and methionine content of soybean was estimated with different nutrient sources
and was observed that marginal improvement in protein and oil content was observed with application of
organic nutrient sources. Considerable improvement in methionine content was observed with application
of OM + PG + BD compared to control and the increase was found to be 24.8%. All the other treatments
viz., OM + PG, OM + BD, OM and BD alone have also improved the methionine content, but the rate of
increase was lesser than that of combined application of OM + PG+ BD.

Calicut: Starch, oleoresin and curcumin content was estimated for turmeric while only oleoresin was
observed for ginger. All the treatments improved the oleoresin content of ginger compared to control and
higher increase of 27.5% was observed with FYM + BD + PG + RP followed by 20% in FYM + NC +
2VC + RP. In turmeric, starch content decreased in all the treatments except FYM + PG + RP compared
to control while in FYM + BD + PG + RP, the content of curcumin increased by 25%. The oleoresin
content of turmeric was increased by 27.6% with the same treatments compared to FYM + BD + RP. In
general it was observed that, quality parameters of turmeric and ginger was found to be better with different
nutrient sources along with biodynamic and panchagavya sprays.
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Table 19. Influence of source of nutrients on quality parameters of different crops at various locations

Cropping systems Treatments Protein (%) Oil (%) Methionine (%)
Kharif Kharif Kharif
Bhopal
Soybean-Wheat oM 35.5 18.3 1.60
BD 35.4 18.3 1.55
OM+PG 35.6 18.4 1.71
OM+BD 35.5 18.4 1.67
OM+PG+BD 35.6 18.5 1.86
Control 35.4 18.2 1.49
SEm CD SEm CD SEm CD
Cropping 0.0 0.1 0.0 0.0 0.01 0.04
Method 0.0 0.1 0.0 0.1 0.01 0.04
Cropping X Method 0.0 0.1 0.0 0.1 0.02 0.07
Method X Cropping 0.0 0.1 0.0 0.1 0.02 0.06
Starch (%) Oleoresin (%) Curcumin (%)
Calicut
Ginger FYM+BD+PG+RP - 5.1 -
FYM+PG+RP - 41 -
FYM+BD+RP - 4.0 -
FYM+NC+2VC+PG+BD+RP - Eht/ -
FYM+NC+2VC+RP - 4.8 -
Absolute control - 4.0 -
Turmeric FYM+BD+PG+RP 38.7 14.3 6.0
FYM+PG+RP 50.0 11.5 5.4
FYM+BD+RP 34.3 1.2 4.1
FYM+NC+2VC+PG+BD+RP 34.0 12.2 5.4
FYM+NC+2VC+RP 31.0 13.1 4.4
Absolute control 50.0 0.0 4.8
SEm CD SEm CD SEm CD
Cropping 0.6 2.7 0.1 0.4 0.1 1.1
Method 0.7 2.0 0.4 1.0 0.1 0.5
Cropping X Method 1.1 Eht/ 0.5 1.4 0.2 1.2
Method X Cropping 1.0 2.9 0.5 1.4 0.2 0.7
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Economics of nutrient sources (Table 20)

Jabalpur: Among the various sources of nutrients, application of VC+ FYM+ NEOF @ 1/3 N each was
found to give higher net returns (F 55594 and 69473 ha'') and B: C ratio (2.25 and 2.75) 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 and net returns, B: C ratio
was better. Additional cost of ¥ 1214 hais required for panchagavya. Among the two systems, basmati
rice-berseem recorded higher net returns (F 58509 ha') and B: C ratio (2.57). The net returns and B: C
ratio was lower in application of panchagavya or biodynamic practices alone to both the systems.

Coimbatore: Application of FYM+ NEOC @ %2 N each with panchagavya to cotton-maize-green manure
and chilli-sunflower-green manure recorded higher net returns and B: C ratio (F 61751 ha”, 1.28, ¥ 63707
ha'and 1.33 in both the systems respectively) though this treatment recorded 6.7% higher cost than
FYM + NEOC®@ 72 N each alone. Among the two systems, chilli-sunflower-green manure recorded 13.3%
higher net returns than other systems. Application of biodynamic practice alone recorded lower net returns
among all the treatments.

Pheromone trap to manage brinjal shoot borer at Release of Trichogramma parasitoides for rice leaf
Coimbatore folder control at Coimbatore

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 and

i ¥

Orfanic

_ “Groundil- Sorghum
' Ec+ve+oLm

(to+15+15)

Cotton with FYM+VC+GLM at Dharwad Groundnut with EC+VC+GLM at Dharwad
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Table 20. Influence of source of nutrients on economics of different cropping systems at various locations

Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Z/ha) (Z/ha) (Z/ha)
Jabalpur
Basmati Rice - D. VC+FYM+NEOF @ 1/3 N each 92664 42843 49821 2.16
Wheat - GM
Panchgavya alone 78252 39384 38868 1.99
VC+FYM+NEOF @ 1/3Neach+ 99912 44318 55594 2.25
Panchgavya
Biodynamic practices 69936 38275 31661 1.83
Biodynamic practices + 86052 39936 46116 2.15
Panchgavya
Mean 85191 40951 43986 2.06
Basmati Rice - VC+FYM+NEOF @ 1/3 N each 103980 38597 65383 2.69
Berseem
Panchgavya alone 90288 36850 53438 2.45
VC+FYM+NEOF @ 1/3Neach+ 109284 39811 69473 2.75
Panchgavya
Biodynamic practices 80544 33475 47069 2.41
Biodynamic practices + 93576 36394 57182 2.57
Panchgavya
Mean 93423 37025 58509 2.57
Coimbatore
Cotton - Maize - FYM + NEOC* (1/2+1/2) 106163 45290 60873 1.34
Sunhemp
Panchagavya alone 69934 31980 37954 1.19
FYM + NEOC* (1/2+1/2) + 110087 48336 61751 1.28
Panchagavya
Biodynamic Practices 77815 34780 43035 1.24
Biodynamic Practices + 85877 36580 49297 1.35
Panchagavya
Mean 89975 39393 50582 1.28
Chillies - Sunflower-  FYM + NEOC* (1/2+1/2) 105357 45175 60182 1.33
Sunhemp
Panchagavya alone 92079 35489 56590 1.59
FYM + NEOC* (1/2+1/2) + 111480 47773 63707 1.33
Panchagavya
Biodynamic Practices 82872 35730 47142 1.32
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Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Z/ha) (Z/ha) (Z/ha)
Biodynamic Practices + 99042 40140 58902 1.47
Panchagavya
Mean 98166 40861 57305 1.40
Dharwad
Groundnut-Sorghum  EC+VC+GLM 174850 33933 139417 5.90
Panchagavya spray 157818 33466 122852 4.84
EC+VC+GLM + 174565 32453 140612 6.38
Panchagavya spray
EC+VC+GLM+ 170256 31643 137113 6.06
Biodynamic spray @5g/ac
EC+VC+GLM+ Biodynamic 177942 30914 145528 6.11
spray @5g/ac+ Panchagavya
spray
FYM+VC+GLM 164769 33224 130045 5.20
Control 145262 27437 116325 4.97
Mean 166495 31867 133127 5.64
Maize-Chickpea EC+VC+GLM 100117 15796 82821 5.79
Panchagavya spray 84579 16404 66675 4.72
EC+VC+GLM + 102085 16495 84090 5.67
Panchagavya spray
EC+VC+GLM+ Biodynamic 99596 14190 83906 6.35
spray @5g/ac
EC+VC+GLM+ Biodynamic 105255 13107 90648 7.21
spray @5g/ac+ Panchagavya
spray
FYM+VC+GLM 94532 15443 77589 5.58
Control 70034 14016 54518 4.51
Mean 93743 15064 77178 5.69
Chilli+onion EC+VC+GLM 125707 19812 104395 5.90
Panchagavya spray 102736 19737 81499 4.84
EC+VC+GLM + Panchagavya 136002 19822 114680 6.38
spray
EC+VC+GLM+ Biodynamic 125081 19147 104434 6.06
spray @5g/ac
EC+VC+GLM+ Biodynamic 130372 19823 109049 6.11
spray @5g/ac+ Panchagavya
spray
FYM+VC+GLM 117618 21112 95006 5.20
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Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Z/ha) (Z/ha) (Z/ha)
Control 79579 14496 63583 4.97
Mean 116728 19136 96092 5.64
Karjat
Rice- Red pumpkin Kh. FYM + rice + glyricidia 176714 120751 55963 1.46
leaves @1/3rd N Each Rb.
FYM+NC +VC @1/3rd N Each
Panchagavya alone 139733 72630 67104 1.92
FYM + rice + glyricidia leaves 180366 123844 56522 1.46
@1/3rd N Each Rb. FYM+NC +
VC @1/3rd N Each +
Panchagavya
Biodynamic practices 143807 73039 70768 1.97
Panchagavya + Biodynamic 151934 74538 77395 2.04
practices
Mean 158511 92960 65550 1.77
Rice- Cucumber Kh. FYM + rice + glyricidia 167906 129890 38016 1.29
leaves @1/3rd N Each Rb. FYM+
NC +VC @1/3rd N Each
Panchagavya alone 130717 69426 61291 1.88
FYM + rice + glyricidia leaves 171362 130920 40442 1.31
@1/3rd N Each Rb. FYM+NC +
VC @1/3rd N Each +
Panchagavya
Biodynamic practices 128499 68648 59851 1.87
Panchagavya + Biodynamic 134440 70171 64269 1.92
practices
Mean 146585 93811 52774 1.65
Ludhiana
B.Rice Other crops
Maize-Wheat+ GM FYM 150016 58475 91541 1.57
Gram-S.moong
GM+PG FYM+PG 146774 63231 83543 1.32
GM+BD BD 99672 58025 41647 0.72
GM+BD+FYM FYM+BD 136841 62305 74536 1.2
GM+PG+BD FYM+PG+BD 149698 66901 82797 1.24
Control Control
Mean 136600 61787 74813 1.21
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Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Z/ha) (Z/ha) (Z/ha)
B.Rice- Wheat- GM FYM 138348 43518 94830 2.18
GM
GM+PG FYM+PG 136918 46624 90294 1.94
GM+BD BD 124090 43018 81072 1.88
GM+BD+FYM FYM+BD 136843 47058 89785 1.91
GM+PG+BD FYM+PG+BD 140258 49044 91214 1.86
Control Control
Mean 135291 45852 89439 1.95
Bajaura
Tomato-Coriander- Rock phosphate enriched 125002 75384 49618 0.66
Pea FYM + VC (1:1)
FYM fb BD 138568 71684 66884 0.93
Rock phosphate enriched FYM + 128915 82087 46828 0.57
VC (1:1) fb Panchagvya
FYM fb BD fb Panchagvya 131423 78387 53037 0.68
Control 33864 29450 4414 0.15
Control with Panchagavya 49147 36153 12994 0.36
Mean 101153 62191 38962 0.63
Pantnagar
Basmati rice — FYM+VC+NC+EC 117509 58915 58594 1.99
Chickpea—Sesbania  (1/4+1/4+1/4+1/4)
Biodynamic (BD) 95604 45410 50194 2.10
FYM+VC+NC+EC 119781 60213 59568 1.99
(1/4+1/4+1/4+1/4)+Panchgavya
FYM+VC+NC+EC 114137 60052 54085 1.90
(1/4+1/4+1/4+1/4)+BD
FYM+VC+NC+EC 124862 61350 63512 2.03
(1/4+1/4+1/4+1/4)+BD+
Panchgavya
Control 97625 44273 53352 2.21
Mean 111586 55036 56551 2.04
Basmati rice — FYM+VC+NC+EC 231323 80280 151043 2.88
Vegetable pea — (1/4+1/4+1/4+1/4)

Maize +Moong
(moong residues
incoporation)
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Cropping system Source of nutrient Gross Cost of Net B:C
returns cultivation returns ratio
(Z/ha) (Z/ha) (Z/ha)
Biodynamic (BD) 144582 66776 77806 2.16
FYM+VC+NC+EC 245467 81579 163888 3.01
(1/4+1/4+1/4+1/4)+Panchgavya
FYM+VC+NC+EC 231429 81417 150012 2.84
(1/4+1/4+1/4+1/4)+BD
FYM+VC+NC+EC 248990 82716 166274 3.01
(1/4+1/4+1/4+1/4)+BD+
Panchgavya
Control 156816 65639 91177 2.39
Mean 209768 76401 133367 2.72
Ranchi
Rice - Wheat 50% VC+50% KC 86346 61080 25266 0.86
BD Preparation 45591 26930 18662 1.43
(CPP, BD500 & 501)
VC + K.C+Panchagavaya 87848 65080 22767 0.73
VC + K.C+ BD Prepartion 91726 63680 28046 0.91
VC + K.C+ BD Prepartion + 97061 67680 29381 0.89
Panchagavya
Mean 81714 56890 24824 0.96
Rice — Potato 50% VC+50% KC 168700 90219 78481 1.60
BD Preparation 76242 51987 24255 1.29
(CPP, BD500 & 501)
VC + K.C+Panchagavaya 171367 94219 77147 1.49
VC + K.C+ BD Prepartion 173817 92819 80997 1.63
VC + K.C+ BD Prepartion + 177683 96819 80864 1.55
Panchagavya
Mean 153562 85213 68349 1.51
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maize-chickpea system while EC+ VC+ GLM +

panchagavya spray alone recorded better returns
; and B:C ratio of chilli +onion (F 114680 ha'and 6.38
respectively). The increase in net returns over
' control was found to be 25 and 66% in groundnut-
sorghum and maize-chickpea 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
72 and 38.5% higher net returns over maize-
chickpea and chilli+ onion systems.

Karjat: The gross returns was higher with
Visit of Joint Secretary (Agriculture) to NPOF experiment  gpplication of FYM + rice straw + gliricidia leaves
at Dharwad @ 1/3 N each during kharifand FYM + NC + VC @

1/3 N each during rabi along with panchagavya in both rice-red pumpkin and rice-cucumber systems.
However, due to higher cost of cultivation, net returns and B:C ratio was lower with this particular
combination compared to panchagavya + biodynamic practices combination which recorded 37 and 59%
higher net returns than organic inputs+ panchagavya in rice-red pumpkin and rice-cucumber systems
respectively. In both the systems, application of panchagavya or biodynamic practices alone also recorded
better net returns and B: C ratio compared to application of FYM, rice straw, gliricidia etc. Among the two
systems, rice-red pumpkin registered 24 and 7% higher net returns and B: C ratio respectively over rice-
cucumber 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 practices
along with green manure and FYM. The increase in net returns was found to be 11 and 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 combination. Among the systems, basmati rice-wheat-green manure recorded 20 and 61%
higher net returns and B: C ratio than maize-wheat+ gram-summer moong.

Bajaura: Application of FYM followed by biodynamic spray to tomato-coriander-pea system recorded higher
gross returns of F 138568 ha' which is 182% higher than control (panchagavya alone). Net returns (F
66884 ha') and B: C ratio (0.93) was also higher in the same treatment thought cost of cultivation was
98% higher compared to panchagavya alone. Application of panchagavya in combination with rock
phosphate enriched FYM + vermicompost @ 1:1 ratio recorded lower returns and B: C ratio compared
to FYM + panchagavya combination. Around 200% increase in net returns and 77% increase in B:C ratio
of tomato-coriander-pea system was observed with application of panchagavya alone over absolute control
(without panchagavya).

Pantnagar: Application of biodynamic practice and panchagavya along with FYM +VC +NC +EC @ 4 N
each registered 6 and 7.6% higher gross returns in basmati rice-chickpea-sesbania (green 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 (2.21) in control owing to lower cost
of cultivation (Rs. 44273 ha'') which was closely followed by biodynamic spray alone (¥ 45,410 ha'and
2.10 respectively). However, in the later system, FYM +VC +NC +EC either with panchagavya alone or
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panchagavya + biodynamic practice recorded the
higher B: C ratio (3.01 in each) compared to control
and biodynamic practice alone. Basmati rice-
vegetable pea-maize + moong (moong residues
incorporation) was found to be better by 88, 136 and
33% in terms of gross, net returns and B: C ratio
respectively compared to basmati rice-chickpea-
sesbania (green manure). Application of
panchagavya alone contributed 4.9% towards
increase in B: C ratio in the later system.

Ranchi: The gross and net returns (F 97061 and
29381 ha' respectively) were higher with VC+ KG
: e + BD preparation + panchagavya in rice-wheat
Visitors to NPOF experiment at Pantnagar system. However, higher B: C ratio 1.43 was

recorded with BD preparation (CPP, BD 500 &501) alone owing to its lower cost of cultivation (F 26930
ha'). In rice-potato system, though VC + KC +BD preparation + panchagavya recorded higher gross
returns of F 177683 ha™, net returns and B: C ratio was better in VC + KC +BD preparation (F 80997 ha-
" and 1.63 respectively) even though cost of cultivation was lower in application of BD preparation alone.
Among the systems, rice-potato recorded 88, 175 and 57% higher gross, net returns and B: C ratio,
though cost of cultivation was 50% more compared to rice-wheat system.
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7.3 Pest and disease management under
organic farming

Title: 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: 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. 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.
Under the experiment 3 on pest and disease management, two set of treatments were evaluated by the
centres for various cropping system. The first set of treatments with summer ploughing and green manures
were evaluated in 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
Experiment set 1: Modipuram (Table 21)

Four management practices viz., summer ploughing treated and untreated, green manure treated and
untreated were evaluated in basmati rice-chickpea and basmati rice-mustard systems. Observations on
grain yield, straw yield were taken. The results revealed that summer ploughing and green manure treated
plots recorded higher grain yield of basmati rice (2755 and 2733 kg ha'respectively), chick pea (1342
and 1303kg ha’)and mustard (1008 and 986 kg ha') compared to untreated plots of summer ploughing
and green manure. Net returns of basmati rice-chickpea system was higher in summer ploughing treated
(F 68213 ha) followed by untreated (F 63757 ha'). The green manure treated and untreated plots
recorded lower net returns. However, in case of basmati rice-mustard system, summer ploughing and
green manure treated plots recorded 25.6 and 60.3% higher net returns compared to respective untreated

plots.
Table 21. Influence of pest and disease management practices under organic farming on grain and
straw yield (kg/ha) of crops at Modipuram
Cropping system Pest and disease management Grain Yield Straw Yield Net returns
(Z/ha)
Kharif Rabi Kharif Rabi
Basmati rice- Chick pea Summer Ploughing-Untreated 2469 1263 6069 - 63757
Summer Ploughing-Treated 2755 1342 7135 - 68213
Green Manure-Treated 2733 1303 7025 - 54977
Green Manure-Untreated 2204 1236 5731 = 44577
Basmati rice -Mustard Summer Ploughing-Untreated 2469 967 6069 - 30245
Summer Ploughing-Treated 2755 1008 7135 - 37998
Green Manure-Treated 2733 986 7025 = 39600
Green Manure-Untreated 2204 926 5731 - 24694
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Experiment set 2

In the second set of treatments, other applications of pest and disease management combinations were
studied at four centres. The data on pest and disease infestation level, grain, straw yield and economics
are presented in Table 25-28 and centre wise results are given below.

Modipuram (Table 24 and 25)

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 alone with biodynamic
preparation and panchagavya recorded higher increase (29.7%) of yield in basmati rice over control
followed by addition of BD and panchagavya preparation with FYM and vermicompost (24.3%). However,
in chickpea, it was observed that later combination (FYM+ vermicompost +BD + panchagavya)
registered15% increase over control followed by FYM+vermicompost alone (10.5%). In the maize+
cowpea-wheat +mustard system application of BD preparation + FYM + vermicompost +panchagavya
recorded 9.8 and 18.2% 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. Economic analysis of various treatments indicates both FYM
+vermicompost +biodynamic preparation +panchagavya and FYM+ vermicompost recorded net return
of ¥ 101078 and 102494 ha™ ' respectively. In basmati rice-wheat system,however, higher net return and
B: C ratio was observed with FYM + vermicompost alone. In maize+ cowpea-wheat +mustard system,
application of BD preparation alone or FYM+ vermicompost+ BD recorded higher net returns (3 60597
and 60105 ha respectively) even though FYM + vermicompost + BD + panchagavya combination recorded
higher gross returns (F 111341 ha). The cost of cultivation was higher under this combination (F 52358
ha') compared to BD alone (F 39358 ha') and FYM + VC + BD (F 47358 ha™).

Calicut (Table 22 and 24)

Pest and Disease infestation percent and yield in
ginger and turmeric were recorded with six
treatments comprising of IISR 6, 51,853, P621 and
P1ARG6 cultures, ginger entophytic bacteria and
rhizobacteria along with absolute control. Shoot
borer infestation in ginger was lower with ginger
endophytic bacteria (GEB 17 and GEB 18) and
ginger rhizobacteria (GRB 57) compared to absolute
control. The reduction in infestation was observed
to be 17.3, 19.7 and 43.7% respectively. In case of
turmeric, various treatments did not able to reduce
the shoot borer rather it increased the infestation
compared to absolute control. In case of rhizome
rot in ginger and turmeric, application of ginger R
endophytic bacteria (GEB 17) reduced the Treatment vs control in turmeric at Calicut

infestation by 10% in ginger and 21.7% in turmeric. However, application of GEB 18 was found to be
better for turmeric to control rhizome rot as it reduced the infestation by 42% then absolute control. The
effect of ginger rhizobacteria (GRB 57) on rhizome rot of turmeric was found to be only 8.7% over absolute
control. Leaf spot in both the crops can be effectively managed with application of either culture combination
of IISR 6, 51,853, Pb 21 and P1 AR 6 or GEB 17. GRB 57 was also found to be effective in ginger in
reducing the infestation of leaf spot. Maximum reduction in infestation of leaf spot in ginger and turmeric
was observed with GEB 17application (39 and 12.6% in ginger and turmeric). Significantly higher rhizome
yield of ginger and turmeric was observed with GEB 17 application (20300 and 27400 kg ha' respectively)
which was at par with GEB 18 and GRB 58 application in ginger. Owing to higher infestation of shoot
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borer and rhizome rot in ginger with GRB 57 application, lower yield of 16667 kg ha' was recorded which
is 5.7% lower than absolute control. However, in turmeric absolute control recorded the lower yield (20733
kg ha').

Bajaura (Table 22, 24 and 25)

Cauliflower-pea-tomato system was tested under different pest and disease management practices
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. Fruit borer and fruit rot in tomato was lower in application of
karvi (Roylea cinerea) @ 10% aqueous leaf extract + cow urine (3%) + tween-80 (0.05%) as emulsifier
during kharif and karvi @ 5% +cow urine (3%) during rabi (1.5 and 67.5% incidence). Incidence of other
factors (pests and diseases) was lower in margosum (Azadoractin @ 1%) applied during rabi. The same
trend was observed in yield loss in tomato also. Lower yield loss due to fruit borer was observed with
application of karvi+ cow urine + tween during kharif and karvi + cow urine during rabi (1.4%). The yield
loss due to fruit rot ranged from 65.2 to 72% in various treatments and no significant variation was observed
among the different treatments. Lower yield loss of 12.8% was observed with other pest and disease
factors under margosom (Azadoractin, 1%) applied during rabi. Though fruit borer and fruit rot of tomato
was lower with karvi + cow urine + tween combination, yield loss due to other factors of pest and diseases
was more (20.3%) as a consequence of higher incidence (20.6%) of other pest & disease causing factors.
No significant difference in yield of pea was observed among the different treatments as the yield difference
between best performing treatment (Margersom (Azadaractin 1% @ 1 ml/l) (7044 kg ha') and least
performing treatment (Nomurearileyi (No lep) + tween during kharif and darek + kaner +cow urine (3%)
during rabi (6036 kg ha') was only 1008 kg ha'. Compared to control, all the treatments recorded
significantly higher yield. Higher tomato yield of 14139 kg ha' was realized with application of margosom
(Azedaractin 1% EC) @ 1 ml/l during kharif and karvi (Roylea cinerea) @ 2.5% aqueous leaf extract +
kaner (Nerium sp.) @ 2.5% aqueous leaf extract + cow urine (3%) as this particular treatment recorded
lower incidence of all (fruit borer: 2.8%, other factors 14.9%) and yield loss due to fruit borer, fruit rot and
other factors were less. Karvi + cow urine + tween application also recorded better tomato yield of 13623
kg ha' compared to other combinations of pest and diseases management practices. Cost of cultivation
of various treatments for the cauliflower-pea-tomato systems ranged from F 62660 to 67244 ha™' indicating
variation of only ¥ 4584 ha in various treatments. Higher gross return of & 110802 ha' and net return of
F 42573 ha' was recorded with application of margosom (Azodarachtin 1%) @ 1ml/l during rabi which
is 35.8 and 125% higher respectively than gross and net returns obtained from absolute control.
Performance of mixture of derisom (2% EC) @ 2 ml/l and Ha NPV (Helicide) @ 0.5ml/l during kharif and

Darek (Melia azedarach) @ 5% ASE + cow urine
(3%) was also found to be better as it also recorded
increase in gross and net returns to the tune of 35.4
and 127% respectively over untreated check
(control).

Umiam (Table 23 and 24)

Various pest and disease management practices
were studied in maize+ soybean-tomato system
and observations on incidence of Monolepta,
Mylloceros, Epilechna, leaf fodder and soybean rust
was 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 mi/l)
+ panchagavya @ 10% and cow urine 3% recorded

Pest and disease management in tomato at Umiam
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lower incidence of monolapta (0.40%), mylloceros (0.87%) and epilechna (0.27%) in early stage of maize
while leaf folder incidence was found to be reduced through application of Anomin 3 ml/litre or panchagavya
@ 3%. Soybean rust was found to be controlled to the level of 24.5% with the application of panchagavya
@ 3% + lantana @ 10% + vermiwash @ 10%. In tomato, fruit borer incidence can be reduced to the
level of 25.6% with application of either Anonin @ 3ml/lit or Derisom + panchagavya. Similarly, application
of panchagavya @ 3% or panchagavya @ 3%+ lantana @ 10% + vermiwash @ 10% recorded 32.2 and
28.6% less incidence of early blight compared to control (untreated check). Though application of Derisom
(3 ml/l) + panchagavya @ 10% + cow urine @ 3% recorded higher maize grain yield of 3743 kg ha', it
is not significantly different with other treatments. Untreated check recorded lower yield of 2885 kg ha™
of maize. Although application of panchagavya @ 3% + lantana @ 10% + vermiwash @ 10% recorded
30% higher tomato yield (20669kg ha') than control (15845 kg ha™), it is on par with neem oil @ 3 ml/,
Anonin @3 ml/lit, Derisom @ 3ml/lit, panchagavya @ 3% and Trichoderma @ 5g/I. Application of
botanicals alone recorded significantly lower yield (17079 kg ha).

Table 22. Influence of pest and disease management practices under organic farming on pest, disease infestation
and yield loss in tomato, ginger and turmeric

Treatments Infestation (%) Yield loss (%)
Fruit Fruit Other Fruit Fruit rot Other
borer rot factors borer factors

Bajaura (Tomato)

Mixture of Derisom (2% EC) @ 2ml/L and 2.6 71.9 14.8 2.6 68.9 14.8
Ha NPV (Helicide) @ 0.5 ml/L
Bhang (Cannabis sativa)10% ALE + 383 69.6 14.6 383 66.8 15.2

Cow Urine (3%)+ Tween -80 (0.05%)
as emulsifier
Karvi (Roylea cinerea) @ 10% ALE + 1.5 67.5 20.6 1.4 65.8 20.3

Cow Urine (3%)+ Tween -80 (0.05%)
as emulsifier

Metarhizium anisopliae @ 2g per litre 41 70.9 13.3 4.0 66.2 14.3

of water + Tween -80 (0.05%) as emulsifier

Nomurea rileyi (Nolep) @ 2 gm per litre 2.1 69.6 17.1 1.5 65.2 18.2

of water + Tween -80 (0.05%) as emulsifier

Margosom (Azedarachtin 1.0% EC) @ 1ml/L 2.8 70.3 14.9 25 68.2 14.7

Lipel (Bacillus thuringiensis sub sp. 1.5 73.6 16.2 1.3 72.0 15.1

kurstaki) @ 1.0 kg/ha

Control ( untreated check) 8.3 72.5 12.4 8.0 70.1 12.8

Infestation in Ginger (%) Infestation in Turmeric (%)
Rhizome Shoot Leaf Rhizome Shoot Leaf
rot borer spot rot borer spot

Calicut

Absolute control 15.0 21.3 20.0 6.9 2.6 10.3

IISR 6, 51, 853, Pb21 and P1AR6 28.5 25.7 171 1.2 14.3 9.2

Ginger endophytic bacteria (GEB) 17 18.5 17.6 12.2 5.4 9.9 9.0

Ginger endophytic bacteria (GEB) 18 26.8 17.1 24.4 4.0 10.0 12.0

Ginger rhizobacteria (GRB) 57 17.3 12.0 17.3 6.3 9.5 11.6

Ginger rhizobacteria (GRB) 58 42.4 23.5 21.2 17.9 15.1 20.8
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Table 24. Influence of pest and disease management practices under organic farming on grain & straw yield (kg/ha)
of crops at various locations

Cropping system Pest and disease management Grain Yield Straw yield
Kharif Rabi Kharif Rabi
Modipuram
Basmati rice-Wheat Fym+Vermi Compost 3077 2338 12821 3205
BD Preparation 2628 2276 10577 3333
Fym+Vermi Compost+Panchgavya 2885 2275 11731 3450
Fym+Vermi Compost+BD Preparation 2756 2275 12128 3013
BD Preparation+Fym+Vermicompost+Panchgavya 2949 2433 12244 3686
Control 2372 2115 9615 3429
Maize+Cowpea- Fym+Vermi Compost 6147 2372 3272
Wheat+Mustard
BD Preparation 5936 2276 3429
Fym+Vermi Compost+Panchgavya 6545 2342 3750
Fym+Vermi Compost+BD Preparation 6385 2315 3333
BD Preparation+Fym+Vermicompost+Panchgavya 6753 2500 3752
Control 5154 2275 3213
Calicut
Ginger Absolute control 17667 - - -
IISR 6, 51, 853, Pb21 and P1AR6 17433 - - -
Ginger endophytic bacteria (GEB) 17 20300 - - -
Ginger endophytic bacteria (GEB) 18 19233 - - -
Ginger rhizobacteria (GRB) 57 16667 - - -
Ginger rhizobacteria (GRB) 58 18300 - - -
Turmeric Absolute control 20733 = = =
IISR 6, 51, 853, Pb21 and P1AR6 23533 - - -
Ginger endophytic bacteria (GEB) 17 27400 - - -
Ginger endophytic bacteria (GEB) 18 25867 - - -
Ginger rhizobacteria (GRB) 57 22933 - - -
Ginger rhizobacteria (GRB) 58 25333 - - -
SEmz CD
472 2874
1117 NS
1517 NS
NS 1579
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Cropping system Pest and disease management Grain Yield Straw yield
Kharif Rabi Kharif Rabi

Bajaura

Cauliflower - peas- Kharif : Mixture of Derisom (2% EC) @ 2ml/L 7023 12944

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 + 6241 12762
Cow Urine (3%)+ Tween -80 (0.05%) as emulsifier
Rabi: Kaner (Nerium sp.) (5%)+ Cow Urine (3.0%)

Kharif. Karvi (Roylea cinerea) @ 10% ALE + 6036 13623

Cow Urine (3%)+ Tween -80 (0.05%) as emulsifier
Rabi: Karvi (Roylea cinerea) @ 5%+ Cow Urine (3.0%)

Kharif. Metarhizium anisopliae @ 2g per litre of 6420 13144
water + Tween -80 (0.05%) as emulsifier

Rabi: Darek ( M. azedarach) (5% ALE) +

Cow Urine (3%)

Kharif : Nomurea rileyi (Nolep) @ 2 gm per litre of 6036 12554
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) @ 1ml/L 6104 14139
Rabi: Karvi (Roylea cinerea) @ 2.5% ALE +
Kaner (Nerium sp.) @ 2.5% ALE + Cow Urine (3%)

Kharif : Lipel (Bacillus thuringiensis sub sp. kurstaki) 6612 13289
@ 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: Margosom 6118 13607
(Azedarachtin 1%) @ 0.5ml/ L

Rabi: Margosom (Azedarachtin 1%) @ 0.75 ml/ L 6804
Rabi: Margosom (Azedarachtin 1%) @ 1.0 ml/ L 7044
Rabi:  Control (untreated check) 5185

SEm+ CD SEmz+ CD
249 735 1550 NS

Umiam
Maize+soybean — Control 2885 15845 973
tomato
Neem oil @3ml/lit 3430 18909 860
Anonin 3 ml/lit 3550 19129 960
Derisom @ 3ml/lit 3645 18825 1083
Panchagavya 3 % 3175 19025 1067
Panchagavya 3 %-+Lantana 10 %+V.wash 10 % 3413 20669 1063
Trichoderma  5g/lit 3245 19288 972
Botanicals 3145 17079 1085
Derisom+panchgabaya 3508 18431 1024
Derisom (3ml/lit)+panch. 10 %-+cowurine 3 % 3743 17524 1117
SEm+ CD SEm+ CD SEmz CD
247 NS 639 1899 81 NS
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Table 25. Influence of pest and disease management practices under organic farming on economics of cropping
systems at various locations

Cropping system Pest and disease management
Gross Cost of Net B:C
returns cultivation returns ratio
(®Mha)  (Zha)  (Iha)
Modipuram
Basmati rice-Wheat FYM+VC 102494 51654 50840 0.98
BD Preparation 91691 45594 46097 1.01
FYM+VC+Panchgavya 97320 56654 40666  0.72
FYM+VC+BD Preparation 94482 53154 41328 0.78
BD Preparation+FYM+VC+Panchgavya 101078 58154 42924 0.74
Control 83659 44094 39565  0.90
Maize+Cowpea- FYM+VC 102637 45858 56779 1.24
Wheat+Mustard
BD Preparation 99955 39358 60597 1.54
FYM+VC+Panchgavya 107021 50858 56163 1.10
FYM+VC+BD Preparation 107463 47358 60105 1.27
BD Preparation+FYM+VC+Panchgavya 111341 52358 58983 1.13
Control 91274 37858 53916 1.42
Bajaura
Cauliflower - Kharif : Mixture of Derisom (2% EC) @ 2ml/L 110472 67476 42996 0.64
peas- 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 + 98171 67479 30692 0.45
Cow Urine (3%)+ Tween -80 (0.05%) as

emulsifier

Rabi: Kaner (Nerium sp.) (5%)+ Cow Urine (3.0%)

Kharif. Karvi (Roylea cinerea) @ 10% ALE + 94946 67479 27467 0.41
Cow Urine (3%)+ Tween -80 (0.05%) as

emulsifier

Rabi: Karvi (Roylea cinerea) @ 5%+ Cow Urine (3.0%)

Kharif. Metarhizium anisopliae @ 2g per 100987 67479 33508 0.50
litre of water + Tween -80 (0.05%) as

emulsifier

Rabi: Darek (M. azedarach) (5% ALE) +

Cow Urine (3%)

Kharif : Nomurea rileyi (Nolep) @ 2 gm 94946 67479 27467 0.41
per 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) 96016 67479 28537 0.42
@ 1ml/L

Rabi: Karvi (Roylea cinerea) @ 2.5% ALE +

Kaner (Nerium sp.) @ 2.5% ALE + Cow Urine (3%)

Kharif : Lipel (Bacillus thuringiensis 104007 67479 36528 0.54
sub sp. kurstaki) @ 1.0 kg/ha,
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Cropping system Pest and disease management

Gross Cost of Net B:C
returns cultivation returns ratio
(@ha)  (Zha)  (Tha)

Rabi: Darek (M. azedarach (2.5% ALE) +

Karvi (Roylea cinerea) @ 2.5% ALE +

Cow Urine (3%)

Kharif. Control (untreated check), 96236 67244 28992 0.43

Rabi: Margosom (Azedarachtin 1%)

@ 0.5ml/ L

Rabi: Margosom (Azedarachtin 1%) @ 0.75 ml/I 107892 67737 40155 0.59

Rabi: Margosom (Azedarachtin 1%) @ 1.0 ml/I 110802 68229 42573 0.62

Rabi:  Control (untreated check) 81560 62660 18900 0.30
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7.4 Weed management under organic farming

Title: Weed management in cropping systems under organic farming

Objectives: To study the effect of weed management treatments on weed dynamics, nutrient uptake by
crops, 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. 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 has been conducted at 9 centres namely Jabalpur, Coimbatore, Raipur,
Dharwad, Karjat, Ludhiana, Pantnagar, Ranchi and Umiam.

RESULTS

Jabalpur (Table 28 and 32)

Three weed management practices 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 result reveals that weed free recorded "l‘ﬂ;:“::'“‘,‘" ,
higher grain yield of rice (6753 kg ha') and wheat CROPPING SYSTEN UNDER

(6235 kg ha') followed by combination of two hand
weeding + spray at 3-4 leaf stage of weeds which
recorded 44.9 and 41.3% higher grain yield of rice
and wheat respectively compared to unwedded
check. However, the yield obtained with spray at 3-
4 leaf stage of weeds remained at par with
unweeded control. Straw yield of both the crops
also exhibited the similar trend. Higher gross (¥
98727 ha'), net return (¥ 57405 ha') and B: C ratio Weed management experiment at Jabalpur
(2.39) was recorded with weed free condition in rice-wheat system even though high cost of cultivation
(F 41322 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 (F 87888, 49185
ha' and 2.27 respectively).

Coimbatore (Table 28, 29, 31 and 32)

Five treatments comprising of unweeded 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 (3843 and
773 kg ha respectively) followed by combination of two hand wedding + spray of aqueous leaf extract at
3-4 leaf stage of weeds which recorded 113 and 9% increase in 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 52 and 10.7% 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 (0.61 and 0.60%
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Table 26. Influence of weed management practices under organic farming on weed count (no’s/m?) at various

locations
Cropping system/ weed management practices Kharif Rabi
Grasses Sedges Total BLW’s
Raipur (Rice-mustard)
Weedy check - - 27.5 387.3
Kh. Use of cono weeder with square planting - - 8.8 112.3
Rb.Stale seed bed
1 HW at 25-30 DAT - - 13.2 183.7
2 HW at 25-30 and 45-50 DAT - - 3.4 38.3
Aquious spray at 15-20 DAT + 1 HW at 40-50 DAT - - 71 217.3
SEm+ CD SEmz+ CD
1.1 36 16.7 54.3
Pantnagar
Basmati rice-wheat-sesbania
Kh. Weedy check Rb. Weedy check 61.7 97.3 238.7
Kh. Use of conoweeder Rb. One HW at 25-30 DAS 26.3 39.3 110.7
Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 14.7 27.0 34.0
45-50 DAS
Kh. Two hand weeding at 25 & 45-50 DAT Rb. Stale seed bed + 28.7 34.3 95.3

1HW at 30-35 DAS

Basmati rice-lentil-sesbania

Kh. Weedy check Rb. Weedy check 49.0 88.0 346.0

Kh. Use of conoweeder Rb. One HW at 25-30 DAS 27.0 54.7 196.0

Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 17.0 12.7 34.7
45-50 DAS

Kh. Two hand weeding at 25 & 45-50 DAT Rb. Stale seed bed + 17.0 52.7 127.3

1HW at 30-35 DAS

Basmati rice-Brassica napus-sesbania

Kh. Weedy check Rb. Weedy check 37.7 90.7 2447

Kh. Use of conoweeder Rb. One HW at 25-30 DAS 29.3 55.0 102.3

Kh. One hand weeding at 25-30 DAT Rb. Two HW at 25-30& 16.7 11.0 33.7
45-50 DAS

Kh. Two hand weeding at 25 & 45-50 DAT  Rb. Stale seed bed + 28.0 39.3 88.0

1HW at 30-35 DAS
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Table 27. Influence of weed management practices under organic farming on total dryweight (g/m?)
of weeds at various locations

Cropping system/ weed management practices Kharif Rabi
Karjat (Rice-greengram)
Unweeded control B3 -
2Hand Hoeings — 20 & 40 DAT 1.6 -
Spraying aqueous leaf extract of Ipomea carnea@ 10 per cent — 10DAT 4.2 -
2HHs+ Spr. Ipomea carnea 1.7 -
Mulching with Ipomea carnea@ 5 t ha' — 10DAT 2.4 -
Incorporation of Ipomea carnea@ 10 t ha™ 2.2 -
Spraying aqueous leaf extract of Chromolaena odorata @ 10 per cent — 10DAT 4.3 -
2HHs+ Spr. Chromolaena odorata 1.5 -
Mulching with Chromolaena odorata@ 5 t ha' — 10DAT 2.9 -
Incorporation of Chromolaena odorata@ 10 t ha™' 2.2 -
2 Hand weedings — 20 & 40 DAT 0.9 -
SEmz CD

0.4 0.8 -
Ludhiana (Rice-wheat)
Kh. HW @25-30 DAT 8.9 39.0
Rb. HW @25-30 DAS
Kh. 2 HW @25-30 and 45-50 DAT 9.2 36.0
Rb. 2 HW @30-35 and 45-50 DAS
Kh. ES@15-30DAT+HW @40-45DAT 11.0 36.8
Rb. ES@15-30DAS+HW @40-45DAS
Kh. Sqg planting+paddy weeder 9.0 37.1
Rb. Bed sowing+2HW @ 30-35&45-50DAS
Kh. High density+hw @25-30DAT 8.3 47.7
Rb. High seed rate (25%)+15cm spacing
Control 15.4 52.7

SEmz CD SEm+ CD
1.3 2.7 3.3 6.9
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Cropping system/ weed management practices Kharif Rabi

Pantnagar
Basmati rice-wheat-sesbania

Kh. Weedy check - 88.9
Rb. Weedy check

Kh. Use of conoweeder - 40.7
Rb. One HW at 25-30 DAS

Kh. One hand weeding at 25-30 DAT - 17.9
Rb. Two HW at 25-30& 45-50 DAS

Kh. Two hand weeding at 25 & 45-50 DAT - 34.1
Rb. Stale seed bed + 1THW at 30-35 DAS

Basmati rice-lentil-sesbania

Kh. Weedy check - 76.3
Rb. Weedy check

Kh. Use of conoweeder - 61.9
Rb. One HW at 25-30 DAS

Kh. One hand weeding at 25-30 DAT - 16.8
Rb. Two HW at 25-30& 45-50 DAS

Kh. Two hand weeding at 25 & 45-50 DAT - 69.9
Rb. Stale seed bed + 1HW at 30-35 DAS

Basmati rice-Brassica napus-sesbania

Kh. Weedy check - 83.1
Rb. Weedy check

Kh. Use of conoweeder - 54.0
Rb. One HW at 25-30 DAS

Kh. One hand weeding at 25-30 DAT - 22.3
Rb. Two HW at 25-30& 45-50 DAS
Kh. Two hand weeding at 25 & 45-50 DAT - 37.6
Rb. Stale seed bed + THW at 30-35 DAS
SEm+ CD
2.7 7.4
28 58
50 11.4
48 1041
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Table 28. Influence of weed management practices under organic farming on grain/straw yield (kg/ha) of crops at
various locations

Cropping system/ weed management

practices Kharif Rabi Kharif Rabi

Jabalpur Rice-Wheat(GY) Rice-Wheat(GY)

Unweeded control 4106 3956 7760 6531

Two hand weeding /mechanical weeding 5629 5302 9399 8216

Spray of 3-4 leaf stage of weeds 4356 4732 8232 6861

Two hand weeding /mechanical weeding + 5951 5593 10714 8389

Spray of 3-4 leaf stage of weeds

Weed free 6753 6235 11412 9474
SEm+ CD SEm+ CD SEm+ CD SEmx CD

0.1 0.5 0.1 0.5 0.1 0.5 0.1 0.5
Coimbatore Rice-Black gram-GM Rice-Blackgram-GM
(SY)

Unweeded control 1568 645 2380

Two hand weeding 3374 742 4828

Spray of 3-4 leaf stage of weeds, 1843 690 3286

aqueous leaf extract of some
local weed/herb/tree

Two hand weeding + Spray of 3-4 leaf 3338 705 4320
stage of weeds, aqueous leaf extract
of some local weed/herb/tree

Weed free 3843 773 5148
SEm+ CD SEm+ CD SEm+ CD SEmx CD
88 288 31 NS 124 430
Raipur Rice-Mustard Rice-Mustard
(GY) (SY)
Weedy check 2417 469 3806 1509
Kh. Use of cono weeder with square 3677 704 5373 2181
planting
Rb. Stale seed bed
1 HW at 25-30 DAT 3789 713 5917 2236
2 HW at 25-30 and 45-50 DAT 3952 761 5844 2292
Aquious spray at 15-20 DAT + 3521 725 5434 2268
1 HW at 40-50 DAT
SEm+ CD SEm+ CD SEm+ CD SEm+ CD
84 276 18 59 95 310 62 204
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Cropping system/ weed management

practices Kharif Rabi Kharif Rabi
Dharwad Groundnut(GY)
Aqueous spray of cassia at 25% 2559 - - -

as pre-emergent application

Aqueous spray of cassia at 25%as 2765 - - -
post-emergent application

Aqueous spray of parthenium at 25% 2621 - - -
as pre-emergent application

Aqueous spray of parthenium at 25% 2687 - - -
as post-emergent application

Aqueous spray of Prosopis juliflora 2683 - - -
at 25%as pre-emergent application

Aqueous spray of Prosopis juliflora 2702 - - -
at 25%as post-emergent application

One hand weeding at 20DAS+Two 3063 - - =
hand hoeing at 20 and 40 DAS

One hand weeding at 20DAS+Two hand 2944 - - -
hoeing at 20 and 40 DAS+Aqueous spray
of cassia at 25%as pre-emergent application

One hand weeding at 20DAS+Two hand hoeing 3174 - - -
at 20 and 40 DAS+Aqueous spray of parthenium
at 25%as pre-emergent application

One hand weeding at 20DAS+Two hand hoeing at 3008 - - -
20 and 40 DAS+Aqueous spray of Prosopis
juliflora at 25% as pre-emergent application

Sorghum stubble mulch 3131 - - -
Wheat straw mulch 3141 = = =
Weed free 3403 - - -
Weedy check 2356 - - -
SEm+ CD
118 344
Karjat Rice - Green gram Rice - Green gram
(GY) (SY)
Unweeded control 2130 2500
2 Hand Hoeings - 20&40 DAT 2637 3733
Spraying aqueous leaf extract of 2333 3067
Ipomea carnea@ 10 per cent — 10DAT
2HHs+ Spr. Ipomea carnea 2660 3800
Mulching with Ipomea carnea@ 2369 3100
5t ha' — 10DAT
Incorporation of Ipomea carnea@ 10 t ha' 2667 3833
Spraying aqueous leaf extract of 2337 2967

Chromolaena odorata @ 10 per cent — 10DAT
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Cropping system/ weed management

practices Kharif Rabi Kharif Rabi
2HHs+ Spr. Chromolaena odorata 2613 3767
Mulching with Chromolaena odorata 2452 3200
@ 5t ha'— 10DAT
Incorporation of Chromolaena 2650 3800
odorata@10 t ha-1
Hand weedings -20&40 DAT 2868 4167
SEm+ CD SEm+ CD
104 306 254 749
Ludhiana B.Rice — Wheat B.Rice — Wheat
(GY) (SY)
Kh. HW @25-30 DAT Rb.HW @25-30 DAS 4416 28.42 13040 4520
Kh. 2 HW @25-30 and 45-50 DAT 4282 27.00 13814 4524
Rb. 2 HW @30-35 and 45-50 DAS
Kh. ES@15-30DAT+HW @40-45DAT 4308 28.70 13624 4334
Rb. ES@15-30DAS+HW @40-45DAS
Kh. Sq planting+paddy weeder 4206 26.46 13124 3768
Rb. Bed sowing+2HW @ 30-35&45-50DAS
Kh. High density+hw@25-30DAT 4282 20.01 13670 3468
Rb. High seed rate (25%)+15cm spacing
Control 4140 22.14 13522 4006
SEm+ CD SEm+ CD SEm+ CD SEmx CD
169 NS 105 309 552 NS 39 NS
Umiam Maize (green cob)-mustard Maize (green cob)- Mustard
(GY) (SY)
Mechanical weeding (20 DAS) + 3288 452 8021 770
HW once (60 DAS)
Mulching with fresh Eupatorium/ 3938 675 9475 1409
Ambrossia @ 10t/ha (After earthing up)
Aqueous leaf extract spray of lantana & 3642 514 9117 929
pine spp. at 3-4 leaf stage of weed
HW twice (20 & 40 DAS) 2888 379 7337 570
Aqueous leaf extract spray of lantana & 3556 484 8550 822
pine + hand weeding twice
Soybean green manure incorporation 3144 393 7836 663
in situ (1:1) + HW once
Weed free check 3042 389 7849 582
Weedy check 2675 348 5763 538
SEm+ CD SEm+ CD SEm+ CD SEmx CD
142 431 69 NS 152 462 156 147
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Table 29. Influence of weed management practices under organic farming on soil physical and chemical properties
after the cropping cycle at various locations (Bulk Density: g/cc, EC: dS/m, OC: %, N, P, K: kg/ha)

Cropping system/weed Rice-Blackgram-GM
management practices* Bulk density pH EC oC N P K

1. Coimbatore

Unweeded control 0.55 238 20.2 621
Two hand weeding 0.59 240 22.9 573
Spray of 3-4 leaf stage of 0.60 235 23.0 540

weeds, aqueous leaf extract
of some local weed/herb/tree

Two hand weeding + Spray 0.60 242 23.4 594

of 3-4 leaf stage of weeds,

aqueous leaf extract of some

local weed/herb/tree

Weed free 0.61 250 22.0 557
SEm+ CD SEm+ CD SEm+ CD SEm+ CD

0.01 0.01 7 NS 08 NS 20 NS

Raipur (Rice-mustard)
Weedy check 1.43 7.6 0.19 0.43 204 9.6 293
Kh. Use of cono weeder 1.41 7.6 0.18 0.45 213 10.9 297

with square planting
Rb. Stale seed bed

1 HW at 25-30 DAT 1.39 7.6 0.19 0.47 213 11.2 304
2 HW at 25-30 and 45-50 DAT 1.38 7.6 0.16 0.48 222 14.0 31
Aquious spray at 15-20 1.44 7.6 0.20 0.48 216 12.8 307

DAT+ 1 HW at 40-50 DAT
SEm+ CD SEmz CDSEm+ CDSEm+ CD SEm+ CD SEm+ CD SEm+ CD

0.02 NS 0.01 0083 10 NS 09 NS 6 NS
Umiam Maize (green cob) - mustard
Mechanical weeding 1.31 5.24 2.35 251 221 274
20 DAS) + HW once
60 DAS
Mulching with fresh 1.19 5.17 2.54 274 31.8 279

Eupatorium/ Ambrossia
@ 10t/ha (After earthing up)

Aqueous leaf extract 1.30 5.18 2.31 244 21.7 264
spray of lantana & pine
spp. at 3-4 leaf stage of

weed
HW twice (20 & 40 DAS) 1.13 5.23 2.35 262 23.9 263
Aqueous leaf extract spray 1.18 5.09 2.47 253 22.5 266

of lantana & pine + hand
weeding twice

Soybean green manure 1.39 5.27 2.74 270 28.0 275
incorporation in situ
(1:1) + HW once

Weed free check 1.29 5.28 2.36 248 20.3 271

Weedy check 1.25 5.32 2.12 226 16.8 249
SEm+ CD SEmz CDSEm+ CDSEm+ CD SEm+ CD SEm+ CD SEm+ CD
0.04 0.12 0.10 0.29 3 11 1.85 53 3 11
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Table 31. Influence of weed management practices under organic farming on soil microbial population (x10* CFU/g)
after the cropping cycle of rice-blackgram-green manure at Coimbatore

Cropping system/ weed management practices Fungi Bacteria Actinomycetes
Unweeded control i585 94 25.6
Two hand weeding 17.4 99 26.3
Spray of 3-4 leaf stage of weeds, aqueous leaf extract of some 17.8 104 28.9

local weed/herb/tree

Two hand weeding + Spray of 3-4 leaf stage of weeds, aqueous leaf 16.4 107 28.3
extract of some local weed/herb/tree

Weed free 18.8 102 29.6
SEm= CD SEm= CD SEm+ CD
0.5 1.7 2.6 NS 0.9* NS

Table 32. Influence of weed management practices under organic farming on economics (F/ha) of cropping systems
at various locations

Cropping system/ weed Gross Cost of Net B:C Gross Cost of Net B:C
management practices returns cultivation returns ratio returns cultivation returns ratio
Jabalpur Rice - Wheat

Unweeded control 61517 30943 30574 1.99 = = = =
Two hand weeding / 83218 37248 45970 2.23 - - - -
mechanical weeding

Spray of 3-4 leaf stage 70054 30604 39451 2.29 - - - -
of weeds

Two hand weeding 87888 38703 49185 2.27 - - - -

/mechanical weeding + Spray
of 3-4 leaf stage of weeds

Weed free 98727 41322 57405 2.39 - - - -
Coimbatore Rice-Blackgram-GM

Unweeded control 47498 20950 18873 0.90 = = = =
Two hand weeding 74225 29500 33595 1.14 - - - -
Spray of 3-4 leaf stage of 52773 22700 21723 0.96 - - - -

weeds, aqueous leaf extract
of some local weed/herb/tree

Two hand weeding + Spray 71968 29480 31913 1.08 - - - -
of 3-4 leaf stage of weeds,

aqueous leaf extract of some

local weed/herb/tree

Weed free 80923 32120 37208 1.16 = = = =
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Cropping system/ weed Gross Cost of Net B:C Gross Cost of Net B:C
management practices returns cultivation returns ratio returns cultivation returns ratio
Ranchi Rice - Wheat Rice - Linseed
Unweeded Control 40012 48603 -8591 -0.49 11380 33501 -22121 -1.24
Two hand hoeing 25 & 79692 53043 26650 0.98 44871 37386 7485 0.28
40 DAT/ DAS

Aqueous leaf extract at 3-4 48286 49053 -767 -0.14 18874 33951 -15076  -0.88

leaf stage of weeds.

Two hand hoeing 25 & 82842 53493 29349 1.08 47754 37836 9919 0.40
40 DAT/ DAS +Aqueous

leaf extract at 3-4 leaf

stage of weeds.

Weed free (manual). 87535 54153 33382 1.22 50625 38274 12351 0.52

One hand weeding / 60958 51273 9685 0.31 27744 35949 -8205 -0.47
hoeing (25 DAT/DAS)+

Aqueous leaf extract at

3-4 leaf stage of weeds.

respectively). 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 12.2, 5.8, 14.8 and 21.2% higher fungal population. Though bacteria and actinomycetes population
was not significantly influenced by weed management practices, numerically higher bacteria was observed
under leaf extract spray while actinomycetes was higher under weed free check. Higher gross and net
returns of F 80923 and 37208 ha'' was 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 alone to both the crops in the system. A reduction of 35% in net returns was observed
under spray of aqueous leaf extract alone compared to two hand weeding practice. Unweeded check
recorded 49% reduction in net returns over weed free condition.

Mechanical weeding in cotton under non chemical weed Rice crop under non chemical weed management at
management at Coimbatore Coimbatore
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Raipur (Table 26, 28 and 29)

Weed management practices comprising of conoweeder with square planting in rice, stale 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 2 hand weeding at 25-30 and 45-50 DAT in
both the crops (reduction of 87.6% in rice and 90% in mustard compared to weedy check). Aqueous
spray at 15-20 DAT + 1HW at 40-50 DAT recorded 74 and 43.8% mustard respectively. Use of conoweeder
with square planting in rice contributed for 68% reduction while stale seed bed to mustard resulted in
71% reduction in total weed count. Though 2 hand weeding at 25-30 and 45-50 DAT recorded numerically
higher yield of rice and wheat (3952 and 761 kg ha™), it was on par with use of conoweeder with square
planting in rice and stale seed bed to mustard and 1 hand weeding at 25-30 DAT. Aqueous spray and
one hand weeding recorded 10.9 and 5% reduction in yield compared to best performing treatment of 2
hand weeding to both the crops. 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. However
organic carbon content was significantly influenced by weed management practices. Weedy check
recorded lower organic carbon of 0.43% while 2 hand wedding and aqueous spray + 1 hand weeding
practice recorded higher organic carbon content (0.48% in both the treatments).

Dharwad (Table 28)

Weed management practices under organic farming in groundnut was evaluated with 14 treatments
comprising of aqueous leaf spray of cassia, parthenium, Prospis 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. Pod yield of groundnut was recorded. The result indicates, weed
free recorded higher pod yield of 3403 kg ha' which was at par with sorghum stubble and wheat straw
mulch besides one hand weeding at 20 DAS + two hand hoeing at 20 and 40 DAS or with the aqueous
spray of parthenium at 25% as pre emergent. Among the aqueous sprays, spray of cassia and Prosppis
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. On an average, 1 spray of aqueous leaf extracts alone recorded reduction in yield to the
tune of 21.5% over weed free condition while the increase over weedy check was found to be 13.3%
indicating usefulness of aqueous leaf extract which can be combined with hand weeding practices.

Karjat (Table 27 and 28)

Ten practices of weed control in rice crop was evaluated and observations on total dry weight of weeds,
grain and straw yield were recorded. Maximum reduction in total dry weight of weeds was observed with
2 hand weeding at 20 and 40 DAT which recorded 83.6% reduction in total dry weight of weeds compared
to unweeded control. Two hand hoeing + spray of Chromolaena odorata recorded the next best reduction
in total dry weight of weeds (72.7%) over unweeded control. This was on par with 2 hand hoeing at 20
and 40 DAT and 2 hand hoeing + sprays of Ipomea cornea. Grain yield of rice indicates, though yield
with 2 hand weeding at 20 and 40 DAT recorded higher yield of 2868 kg ha”, but it was on par with
incorporation of Chromolaena odorata @ 10 t ha, 2 hand hoeing at 20 and 40 DAT, 2 hand hoeing +
spray of Ipomea cornea, incorporation of Ipomoea cornea @ 10 t ha' and 2 hand hoeing + spray of
Chromolaena odorata. Unwedded check registered 25.7% reduction in yield compared to 2 hand weeding
at 20 and 40 DAT. Straw yield of rice also exhibited the similar trend.

Ludhiana (Table 27 and 28)

Five management practices 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 (8.3 gm=) which
was on par with hand weeding at 25-30 DAT, hand weeding at 25-30 and 45-50 DAT and square planting
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+ weeder in rice. In case of wheat, reduction in total dry weight of weeds was found to be higher (31.6%)
in hand weeding at 30-35 and 45-50 DAS, but it was at par with hand weeding at 25-30 DAS, ES at 15-
30 DAS+ hand weeding at 40-45 DAS and bed sowing + 2 HW@ 30-35 and 45-50 DAS. Use of high
seed rate (25% higher) + 15 cm spacing in wheat could reduce the dry weight of weeds by 9.4% only.
Two hand weeding @ 25-30 and 45-50 DAT and high density planting with one hand weeding in rice
recorded same yield of 4282 kg ha' and it was not significantly different with other practices. In case of
wheat, except use of high seed rate (25%) + 15 cm spacing and unweeded check, all the other practices
recorded on par yield with ES @ 15-30 DAS + HW @ 40-45 DAS recording numerically higher yield
(2870 kg ha"). The increase was found to be 29.6% over unweeded check. The straw yield of rice and
wheat also followed the similar trend as that of grain yield.

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

Three weed management practices namely use of conoweeder during kharif and one hand weeding at
25-30 DAS, one hand weeding during kharif and two hand weeding at 25-30 and 45-50 DAS, two hand
weeding at 25 and 45-50 DAT during kharif and stale seed bed + 1 hand weeding at 30-35 DAS along
with weedy check were evaluated in three cropping systems namely basmati rice-wheat-sesbania,
basmati rice-lentil-sesbania and basmati rice-brassica napus-sesbania. Observations on weed count,
total dry weight, grain, straw yield, soil properties, NPK uptake by crops along with economics were taken.
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 grasses,
sedges and broad leaved weeds was found to be 65.7, 81.8 and 87.3 % respectively due to 1 hand
weeding during kharif and 2 hand weeding during rabi. Among the three cropping systems, basmati rice-
brassica napus-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 79.8, 77.9 and 73.1% in basmati rice-wheat-sesbania,
basmati rice-lentil-sesbania and basmati rice-brassica napus-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 53.2% increase in yield over weedy check. This was closely followed by two hand 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 25-30 DAT in
kharif and two hand weeding at 25-30 and 45-50 DAS in rabi. The increase over weedy check was found
to be 78.6 and 156.4% respectively for wheat and lentil. In case of Brassica napus, yield obtained with
conoweeder + one hand weeding at 25-30 DAS and hand weeding + stale seed bed recorded on par
yield. 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 organic
carbon, available soil N, P and K was observed in all the three systems with various weed management
practices, although weedy check recorded lower values. Among the three systems residual organic carbon
was found to be higher with basmati rice-lentil-sesbania system. Uptake of NPK was significantly higher
in conoweeder + hand weeding in basmati rice while it was higher in 1 hand weeding during kharif and
2 hand weeding in rabi for lentil, brassica napus and wheat. Weedy check resulted in lower uptake in all
the systems. 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 recorded higher net return
of ¥ 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 techniques under organic farming conditions.
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Ranchi (Table 28a, 30, 32)

Four weed management practices involving hand hoeing, use of aqueous leaf extract and hand weeding
were evaluated along with weed free and unweeded control in rice-wheat and rice-linseed system.
Observations on grain, straw yield, NPK uptake and economics were taken. In all the systems, weed
free recorded higher grain yield followed by two hand hoeing at 25 and 40 DAT/DAS with aqueous leaf
extract spray at 3-4 leaf stage. Spray of aqueous leaf extract alone recorded reduction in yield to the
tune of 68% in rice, 30.6% in wheat and 51.4% in linseed. Keeping the field free from weeds gave
maximum yield advantage of 7 times in rice. In wheat and linseed, it was found to be 48 and 116% over
unweeded control. Similar trend was observed for straw yield of all the crops. Keeping the field free of
weeds through hand weeding recorded higher NPK uptake in all the crops and 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 F 33382 and 12351 ha' and B: C ratio of 1.22
and 0.52 respectively followed by two hand weeding and aqueous leaf extract spray (Net return of F
29349 and 9919 ha respectively in rice-wheat and rice-linseed). Unweeded control and spray of aqueous
leaf extract resulted in negative net returns and B:C ratio indicating loss, over investment.

Umiam (Table 28a, 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 §& : i3 oidohan
earthing up) recorded higher yield followed by Mustard in maize-mustard system at Umiam
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 29.4 and 47.2% in maize and 73 and 93% 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. Insitu incorporation of soybean green manure and hand weeding recorded lower yield compare
to mulching or aqueous leaf extract spray. Straw also exhibited the similar trend. Post harvest analysis
of soil sample indicates, bulk density was lower in mulching with Eupatorium/Ambrosia (1.19 g/cc). Soil
was in acidic condition and no significant variation in pH was observed. Organic carbon content of soll
ranged from 2.12 to 2.74 in various treatments with insitu incorporation of soybean as green manure +
one hand weeding recording the higher organic carbon followed by mulching with fresh Eupatorium/
Ambrosia @ 10t ha' (2.54%). Residual available NPK was higher with mulching (274, 31.8 and 279 kg
ha' of NPK respectively) which was very closely followed by insitu incorporation of soybean as green
manure. The other management practices recorded significantly lower available residual NPK in soil.
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8. PUBLICATIONS AND HUMAN RESOURCE
DEVELOPMENT

8.1 Publications

Papers presented in conferences

Bala, B. (2010). Organic farming: A viable alternative for Sustainable Agriculture (A case study of Himachal
Pradesh). Paper presented in International Conference on Global Warming, Agriculture, Sustainable
Development and public Leadership. Organised by International School for Public Leadership, Indian
School for Community Education and Manthan Educational Programme Society, India at Gujrat
Vidyapeeth , Ahmedabad on March 11-13, 2010.

Bala, B., Chandel, Poonam, Sharma, K. D. and Rameshwar (2011). Economics of Organic composts:
A case study of Organic Research Farm of CSKHPKYV, Palampur. Paper presented in National
Symposium cum Brainstorming Workshop on Organic Agriculture. Organised by Organic Agricultural
Society of India, Palampur; ICAR, New Delhi; National Centre of Organic Farming, Ghaziabad (UP)
and CSKHPKYV, Palampur on April 19-20, 2011 at CSKHPKYV, Palampur.

Kumar, Jitender (2011). Transplanting time- an effective cultural practice for production of organic cabbage
and cauliflower crops in Kullu valley, Himachal Pradesh. Paper presented in National Symposium
cum Brainstorming Workshop on Organic Agriculture. Organised by Organic Agricultural Society of
India, Palampur; ICAR, New Delhi; National Centre of Organic Farming, Ghaziabad (UP) and
CSKHPKYV, Palampur on April 19-20, 2011 at CSKHPKYV, Palampur

Kumar, Jitender and Parmar, D. K. (2011). Efficacy and economics of some plant extracts in conjunction
with light and/or pheromone trapping for the management of fruit borer (Helicoverpa armigera) on
tomato in Kullu valley, Himachal Pradesh. Paper presented in National Symposium cum
Brainstorming Workshop on Organic Agriculture. Organised by Organic Agricultural Society of India,
Palampur; ICAR, New Delhi; National Centre of Organic Farming, Ghaziabad (UP) and CSKHPKY,
Palampur on April 19-20, 2011 at CSKHPKYV, Palampur.

Parmar, D. K., Sharma Jitender Kumar and Singh, Gurudev (2011). Effect of organic vegetable production
system on carbon sequestration and climate change mitigation in the Western Himalayas. In: Rang,
A et al.(eds.). Proc. Int. Conf. Preparing Agriculture for Climate Change. February 6-8, 2011,
Ludhiana, India: Crop Improvement Volume 38 (Spl. Issue), p 13-14.

Parmar, D. K., Thakur, D. R. and Sharma, Jitender Kumar. (2011). Changes in soil properties under
different nutrient management practices and cropping systems. Paper presented in National
Symposium cum Brainstorming Workshop on Organic Agriculture. Organised by Organic Agricultural
Society of India, Palampur; ICAR, New Delhi; National Centre of Organic Farming, Ghaziabad (UP)
and CSKHPKYV, Palampur on April 19-20, 2011 at CSKHPKYV, Palampur.

Thakur, D. R., Parmar, D. K. and Sharma, Jitender Kumar. (2011). Comparative efficacy of organic,
inorganic and integrated management practices in crop productivity and economics of vegetable
based cropping systems under mid- hill conditions of Himachal Pradesh. Paper presented in National
Symposium cum Brainstorming Workshop on Organic Agriculture. Organised by Organic Agricultural
Society of India, Palampur; ICAR, New Delhi; National Centre of Organic Farming, Ghaziabad (UP)
and CSKHPKYV, Palampur on April 19-20, 2011 at CSKHPKYV, Palampur
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Technical Bulletin

Dwivedi,B.S., Jain, R., Singh, N. and Tiwari, R.K.(2010). Sifdes Wil Tech. Bull., KVK,Rewa (MP), pp. 1-
30.

Kumar, Jitender, Sharma, S. D. and Devlash, R. (2010). Bhartiya kisanon dwara viksit jaivik nashi- jeev
prabandhan kee takneekein (a bulletin in Hindi). CSKHPKV, HAREC, Bajaura (Kullu). Courtesy: ICAR
(NAIP), New Delhi, pp. 16.

Popular articles

Jain, R. and Dwivedi, B.S. (2010) WReJ HaT &1 AR : HYRAT WM&, HAS a1, (SN fgaae afa)
SRR, HE—[T pp. 46 & 47.

Dwivedi, B.S, Jha, A. and Upadhyay, V.B. (2011). Sifde TRll $fY It # Cwraud. $uas il (fGAie
BT P, JAR—N, T8 F&AT 20.

Dwivedi, B.S, and Jha, A. (2011). 91g JdR& & SUANT. $U& =1 (AR B afepr), Jers—amT,
s T 22

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 CSKHPKYV, Palampur on April 19-20, 2011 at CSKHPKYV, Palampur Dr. D. K. Parmar

Dr. (Mrs.) Brij Balg
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Details of crops and varieties used in experiment at various

locations
Crop Variety Duration (days)
Jabalpur
Rice Pusa Basmati -
Wheat HD-4672 /MPO 1106 -
Chickpea J-322 -
Seasmem TKG-54
Barseem JB-1 -
Vegetable Pea Arkel -
Sorghum Fodder MP Chari -
Coimbatore
GM (Sunhemp) CO 1 48
Cotton MCU 5 155
Maize CO 1 110
Chillies ULKA 159
Sunflower CO 4 90
Brinjal CO 2 158
Green manure Daincha 52
Rice White Ponni 158
Blackgram COGG 973 62
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 trees
Raipur
Soybean JS - 335 Medium
Berseem JB-2 Medium
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Crop Variety Duration (days)
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
Calicut

Ginger Varada, Rejatha and Mahima Short
Turmeric Alleppey Supreme,Prathibha Short
Black Pepper Sreekara, Panniyur -1 Long
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
B. napus GLS-1 Medium
Chick pea Pant Kabuli Chana-1

Maize PSM-6

Moong Pant Moong-5

Bajaura

Tomato (Summer) No.7730 Medium
French bean (Summer) Falguni Medium
Cauliflower (Summer) Megha Medium
French bean (Kharif) Contender Medium
Cauliflower (Kharif) Swati Medium
French bean (Kharif) Royal Medium
Maize(Kharif) Girija Medium
Pea (Rabi) Azad P-1 Medium
Cauliflower (Rabi) Swati Medium
Garlic(Rabi) GHC-1 Long
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Crop Variety Duration (days)
Coriander (Kharif) Mediterranea Medium
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
Peas Arka komal 60 days
Maize Arjun 110-115 days
Chilli+onion Byadagi dabbi+Arka kalyani Medium
Sugar Cane C086032
Chickpea JJ-11 Long
BGD-103
A-1 -
BG-1105 -
BG-256 -
ICCV-10 -
KAK-2 -
ICCV-2 -
French bean Arka Komal
Umiam
Maize(green cob/seed) DA61-A 108 days
Soybean JS-80-21 142days
Frenchbean Naga local 129days
Toria M-27 27 days
Tomato Avinash-2 140 days
Potato Kufri jyoti 100 days
Rice IR-64/Lumpnah/Vivek dham/ 140/140/135/
Sahsarang-1/Bhalum-1 140/125 days
Carrot New curoda 95 days
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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 Kamta Prasad, Pr Scientist & National Pl, NPOF, Project Directorate for Farming Systems Research,
Modipuram, Meerut-250 110, U.P.Tel: (Off.) 0121-288 8571; (Mob.) 09412207233; (Fax) 0121-288 8546.
Email: kamta_pdcsr@ rediffmail.com, pfcu_pdfsr@yahoo.in

Dr N. Ravisankar, Principal Scientist & Associate, 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, Associate Professor & 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, Tel.: (Mob.) 09418183548, E mail: thakur.dr @ rediffmail.com

Dr G.P. Pali, Professor & Principal Investigator (NPOF), Department of Agronomy, Indira Gandhi Krishi
Vishwa Vidyalaya, Krishak Nagar,Raipur-492 001 (Chhattishgarh) Tel: (Off.) 0771-2442177, (Mob.)
09425524749, (Fax) 0771-2442131, Email:gppali15@gmail.com

Dr V.K. Shukla, Professor & Principal Investigator (NPOF), 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, Professor & Principal Investigator (NPOF), Agricultural Research Station Karjat-410
201 Dist. Raigad (Maharashtra), Tel.: (Off.) 02148-222072, (Mob.) 09850971545, (Fax) 02148-222035,
Email: Ischavan@ gmail.com

Dr C.S. Aulakh, Professor & Principal Investigator (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 K. Siddeswaran, Professor & Principal Investigator (NPOF), Department of Agronomy, TNAU,
Coimbatore-641 003 (T.N.), Tel.: (Off.) 0422-6611246, (Mob.) 09443253332, (Fax) 0422-6611246, Email:
ksiddeswaran @gmail.com
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Dr H.B. Babalad, Senior Scientist & Principal Investigator (NPOF), Institute of Organic Farming, U.A.S.,
Yettinagudda Campus, Krishinagar, Dharwad-580 005, Karnataka, Tel.: (Off.) 0836-2448566/2448321*305;
(Mob.) 09449809436; (Fax) 0836-2748377/2448349, Email:babaldhb @ rediffmail.com

Dr C.S. Singh, Jr. Scientist cum Assistant Professor & Principal Investigator (NPOF), Department of
Agronomy, Birsa Agricultural University, Kanke, Ranchi-834 006 (Jharkhand), Tel.: (Off.) 0651-2450608;
(Mob.) 09431314755; (Fax) 0651-2451106, Email:cssingh15@ gmail.com

Dr A.B. Singh, Principal Scientist & Principal Investigator (NPOF), Indian Institute of Soil Sciences, Nabi,
Bagh, Berasia Road, Bhopal-462 038 (M.P.) Tel: (Off.) 0755- 2730970 / 2733341 / 2733372 / 2734221;
(Mob.) 09755846418; E mail: abs@iiss.ernet.in

Dr V. Srinivasan, Principal Scientist & Principal Investigator (NPOF), Indian Institute of Spices Research,
P.B.No.1701, Marikunnu PO, Calicut-673 012 (Kerala), Tel.: (Off.) 0495 - 2731410, (Mob.) 09446163644,
(Fax) 0495-2730294, Email: vsrinivasan @ spices.res.in

Dr Anup Das, Senior Scientist & Principal Investigator (NPOF), ICAR Research Complex for NEH Region
Umroi Road, Umiam-793 103, (Meghalaya), Tel: (Off.) 0364-2570306; (Mob.) 09436336070; (Fax) 0364-
2570306, Email: anup_icar@yahoo.com

Dr N.K. Jat, Scientist & Principal Investigator (NPOF), Project Directorate for Farming Systems
Research, 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

CC

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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KC

Mn

MOP

NC

NEOC :

NPV
NR

ocC

PG

pH

PPM
RP
SSP

VC

. Karanj cake

: Manganese

. Muriate of potash
: Nitrogen

: Neem coated

Non edible oil cakes

: Nuclear Polyhedrosis virus
. Net returns

: 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 / ¥9a qA

Dr. B. Gangwar, Project Director

Project Directorate for Farming Systems Research
Modipuram, Meerut-250 110, Uttar Pradesh, India
Tel: (Off.) 0121-295 6318

(Mob.) 09412202070

(Fax) 0121-288 8546

E-mail: directorpdfsr @ yahoo.com
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(H1410): 09412202070
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s‘—ﬁa: directorpdfsr@ yahoo.com

Visit also at:
www.pdfsr.ernet.in




Dr. S. Ayyappan, Secretary, DARE & Director General, ICAR
reviewing the NPOF experiment at Umiam

Dr. B. Gangwar, Project Director, PDFSR reviewing the
NPOF experiment at Coimbatore






