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Cover theme

Directorate is a unique research institute devoted to
the cause of weed management in cropped and non
cropped areas. In upper part of the cover,
management under conservation agriculture with
close-up of most problematic weeds of cropped
areas such as, Avena fatua, Chenopodium album and
Phalaris minor are in descending order. Inlower part
of the cover, water hyacinth menace in a aquatic
body with close up of most problematic weeds of
aquatic areas such as Typha angustifolia, Pistia
stratiotes and Eichhornia crassipes are in descending
order.
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YlctkehA
PREFACE

B ITET H WRUTIR Y4TS9 I § A U ©
T B SUS T 37 UIARI B & @l Iusl &
UT, ¥R AR GATEROT Bl BT Ugei! & | [
ERUTAR Y§ed 1 UGl & uaM & qasa
ERUYAAR] &1 TARIT 9l 2l off Yl & | $HHT HRUT T
R & ST T8 B YUMol Bl JIU=TI, MBI &
faeg ufoREASGar 1 faer, B Il § STl a7 @
AT, ARl § SIRIgHT DI Facl] THRT, < D b &1

H faceh wRUqaRr SN greffaeE, ofer T, voived, BiEiforr
AR A@frar &1 HHAY, WRUaIR e § Seary
IRIIT BT 3R 3R IMh-TN B AT BT Tl Wkl B |
SR U FAT & [ ST Icureanar iR wafaror weer W)
ERYAIR & F9T A= B, ok & gl u9ma &l
P9 A b ol Yaud OHIAl H AR GuR B
ATITTHAT S |

WRT & A TeTHAT 81 s Arel 9 a9 2022 T
YD BT AT BT AT BT HT AEAH fHar 2| v
el H Ig Ural A7 & WRUGARI | T U g
RIS IO b BN Suw H aiffe =l B g1 39
1T\ WRITAR] §RT G¥d dcdl b ARG o1, dic
TR BT q1, Hels, AR 3R 3T S drl d
31feres ST 31T JMfe enfiet € | 31fres s1fias smenRa &M
@ DR TRUJAR I § B¥el IATe Pl el AT
BT 15—20 T2 T T STl § | §H SR WRUTIR
Y9 9§ ST ST HRDI DI GETdT oIl SAp, YD
I, Riars, Jars, e anfe «f wrfad & 2 1 ar: e
B UGl & AT WRUAIR Y989 & THIBRIT gRT
AT @ Sfad TN | W B ARG BT HH fHAr S
DT & | SfeId TWRUTIR Y&e= §RT W DI AN DI HH
IR fHar B M H gfg B BT IR AHTETY € |

ERUGIR Qemer &I g9dl |§8anT, Acdd iR
RIS o] Afed faft=T TSRl & w1 |rsiend
PR YR QT ¥ AU UG FTHR GIICT AR Y9G faT b
STeRd | Feened @1 $fY vd o Isged fawmit 4
@71, BT IR SRRl IR SINTRddl BRIsHH

Weeds are one of the major biotic constraints in
agricultural production causing up to 37% of the total losses
in yield, besides impairing produce quality and various
kinds of health and environmental hazards. Despite
development and adoption of weed management
technologies, weed infestations are virtually increasing.
This is due to adoption of high-input and intensive cropping
systems; development of herbicide resistance in weeds;
growing menace of wild rice in many states and Orobanche in
mustard-growing areas; invasion by alien weeds like
Parthenium, Lantana, Ageratum, Chromolaena and Mikania in
many parts of the country; implications of climate change
favouring more aggressive growth of weed species, and
herbicide residue hazards. This suggests that weeds
problems are vibrant in nature, requiring constant
improvement of management strategies for alleviating their
adverse effects on agricultural productivity and
environmental health.

Hon'ble Prime Minister of India, Shri Narendra Modi
has called for doubling farmers' income by 2022. At a
conservative estimate, weeds account for an annual loss of
over ¥ 1,00,000 crores in agricultural production. In
addition, there are indirect losses on account of nutrient
drain by weeds, increased cost of crop production due to
higher incidence of pests and diseases, harvesting and
processing, and other agricultural operations. Weed control
is becoming highly labour-intensive and accounting for 15-
20% of the total cost of crop production.

In addition, the efficiency of other production factors
like fertilizer nutrients, irrigation water, tillage, soil efc. is
greatly influenced by weed management. Thus, integration
of weed management with other crop husbandry practices
would minimize the cost of cultivation and increase the
income of the farmers through increased efficiency of
resources. Appropriate weed management has the potential
for reducing the cost and increasing the income of the
farmers significantly. ICAR-DWR needs to expand its reach
and show visibility and impact all over the country through
effective collaborations, networks and partnerships with
various agencies including international organizations.



B D IMILRHAT & | faerwsii @ik fafi=r fademat
& A1 AaeR FrAforiRad Sl IR SIgHE B
P TaTaehdT R a9y e fear R ® | (1) wEfaa
TRYGAR T&GeH (2) A& Wl Jomell # ERUddR
Uee (3) URSRT Wl & ol WRUTAR Jdg Bl
dhID] DI f[ABRIT BRAT (4) 7, HF AT IR ST
IfRT & TSR B fFSHIa db-lhl BT [AhrT
FRAT (5) S TSR 3R Tetlamel R gamdl
ITEEE (6) T 3R ¥Ieliy gRRIfAl 5 ==
ERUYAAR] BT Sifdd FRIFAV (7) WRITIR Jeed &
ford faRiwst yomTelt iR Riererd wise &1 fdar (8)
A= orgEa™ WAl & W HeW i (9)
Urenfrat orE iR EiaRe & ford i —hiH—
R¥E (10) T &5 SN TWRUGAR SRgA fageryor,
RIFRed, B—SRYaaR  fa9isd gored!, i
WeNfe! U Sferary uRkdd sffe # d=ifiedi @1
gfTeroT 3mfe |

T BY © b g3 Fesme™d & 2016—17 &1
s Gfcrdas U¥gd PR Bl AT Ul g &,
OraH |y, UfRIev, UER, WS U4 HEAMT,
BT, REHR A=~ SRIGH! BT RS ST
TS @ TGN Sude ¢ | 39 Moened &1
g Sarsdl dd o o & o I8l & der-idi iR
HHATRAT ¥ 3121 aRsH fhrar €, foras ford 9 wera
P AFYHRY B | H Sf. Freired Ferar=, A= aers, .
$ALY. U4 A, ST, Sl B. AT[GaH, TR
IUHEIERID (TF.3MR.UH.) BT MR g e fawy
®fe, AeAN Ud gXgfte gRI1 Ao o fafi=
At @1 wRet g g AFTaR U g | o
Sl. U, WP, GED SUQe (T faerm, By
@I Td STerary gRac) 3R Sf. U6, . R,
TED SUABIQED (JaT Ud STl Udes) &l A
Sd ARG IR WA & ol MR &1 39
yfdded & YoM g Fesned & i, el AR
yE dSHe (S fase) vd durea affa &
T A TS B U € |

Aie
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IRESED

foTi® : 1 TS, 2017

Awareness programmes on the serious problem weeds such
as Parthenium, Mikenia, Chromolaena and water hyacinth
need to be organized in association with state department of
agriculture and other agencies.

A thorough exercise was undertaken with various
stakeholders and experts to focus the document on the
following aspects: (i) Integrated weed management, (ii)
Weed management in conservation agriculture systems, (iii)
Developing techniques for managing weeds in precision
agriculture, (iv) Evaluation of new low-dose high-potency
herbicide molecules and their application technology, (v)
Basic research in allelopathy and bioherbicides, (vi)
Biocontrol of major alien invasive weeds in non-cropped
areas and aquatic situations, (vii) Simulation models and
expert systems in weed management, (viii) Collaboration
with other scientific organizations, (ix) On-farm research in
participatory mode for technology, refinement and transfer,
(x) Training of scientists in new areas - weed risk analysis,
precision farming, herbicide residue estimation, C-
sequestration, crop-weed modelling, biotechnology and
climate change.

I have great pleasure in presenting the Annual Report
of the Directorate for the year 2016-17, which contains the
achievements made in research, extension, teaching/
training, linkages and collaboration, publications, awards,
events and meetings organized etc. All this has been
possible due to the untiring efforts of scientists and all the
staff members, who deserve appreciation for taking the
Directorate to greater heights. I am highly grateful to Dr. T.
Mohapatra, Director General, ICAR and Secretary, DARE as
well as Dr. K. Alagusundaram, (Y/C) Deputy Director
General (NRM) for their keen interest and providing needed
support and visionary thoughts for improving the activities
of this Directorate. I also thank Dr. S. Bhaskar, Assistant
Director General (Agronomy, Agroforestry and Climate
Change) and Dr. S.K. Chaudhari, Assistant Director General
(Soil and Water Management) for their guidance and
support. The efforts made by Dr. Sushil Kumar, Principal
Scientist (Entomology) and editorial team for bringing out
this document are also acknowledged.

m7
.

(P.K. Singh)
Date : 1% July, 2017 Director

Place : Jabalpur
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EXECUTIVE SUMMARY

1,831, 9. —TRYTAR e fFeenerd, & sifeaer
RFd IR WHRS U W Y9l ERUYTIR UGE Bl
da-il BT fddre; M faey =g A= waal iR
BT TAT Wl JoMferdl # WRUAIR YGE ddeiihi Bl
e, Tt & By faeafaeredl &1 wxuqar fagm
A 3R e T BT FHGIAT PRAT; BRUTAR (I A
AT BIY BI AT BRI HRAT, WRIAAR (I T WRUTIR
Tdg H URIETT B Bl TRE B HRAL IUGHR Sqadl
DI I 2 <2 gd faceh SRermsil &7 FgdnT UaT &R,
TRYAIR (IS Heell AT R URTHRT < T |

e & o sRimA @ utg ot § <@
S &, fafdy wae gonferi # fewre; @RUaR yeer
dbiip] BT AT, STerarg URed= & SR § WRYGaR] o
URacH, Yaee Td ERUGIRARI TR &9dl; Haeid
IR RGBT & H FARTHD WRUTART BT 99 fag
UG Y§ed; UYATGROT H UGB! UG WML Saei Bl
ueceH, PRI g 39, Td WRUAR Yae Teb-ild Bl
YD U&F W Y TRIET0T T YSRE TAUT I YHTdl Bl
HA® | T4 2016—17 B AR NI BT G ATALT
SUATETIT BT HIRT 3T {3 zoal § afofd & |
fafaar waa yvnferal # feere @WRUdaR yses
GERICACOREEaL|
o HIPI &F W UHA by U A & T 9 ygroid

3fERIY UY ITY | WORFT dls Y@l & Al #

SURLIT USTOI fRIN] P AT 4.8 U / TICIR

o, ST Y TURIBRYT T B 3aRY & SYAR H

IE 18.4 UTH / TICIR UTS TS |

o T I B H WRUAIR FE=IT & fafi=1 Su=Ri 4,
ufesHenfe (750 /T) — FRINAWRRE +
IMNSIARRA (12 + 24 U1 /T) H A9 31f®H
ERUTAR (=07 ST url 778 | WRUGAR =01 &
faf= SUaRt # \ew 3Mfdd M & Su (5.62
/%) a1 B TS (§a1E @ 20 Ud 40 o qQ) #
TS 83, S9D d1a AGIIARRIT + MATSIARIRI
(12424 T1. /B.)— 1 8% )18 (a18 & 40 o 919) 9
IR TS (5.48 T /7)) |

AR # ERUdaR A= & fafr= SuemRt #, o
&% RIS (3978 & 20 Ud 40 2 a1€) & ey A
ERAAR =0T GeTdT (93.74%), Ul 7T, SH& d1§
SHISIATIRR (100 U1, /8., Al & 20 &7 916)— UP
&% ORTE (qa1$ & 40 & a1e) # Ul 7 | WRUAaR

(i)

The mandate of ICAR-Directorate of Weed Research is
to undertake basic, strategic and applied researches for
developing efficient weed management strategies in
different agro-ecological zones; provide leadership at
country level in weed science and coordinate the network
research with state agricultural universities for generating
location-specific technologies for weed management in
different crops, cropping and farming systems; act as a
repository of information in weed science; act as a centre for
training on research methodologies in the area of weed
science and weed management; collaborate with national
and international agencies in achieving the above
mentioned objectives and to provide consultancy.

Research programmes at the Directorate have been
grouped under five themes viz. development of sustainable
weed management practices in diversified cropping
systems; weed dynamics and management under the
regime of climate change and herbicide resistance; biology
and management of problematic weeds in cropped and non-
cropped areas; monitoring, degradation and mitigation of
herbicide residues and other pollutants in the environment;
on-farm research and demonstration of weed management
technologies and impact assessment. The salient research
achievements of the Directorate during 2016-17 are
presented in this executive summary.

Development of sustainable weed management practices
indiversified cropping systems

e Atrazine residues were found in the soil samples at
harvest collected from maize field. The mean value of
atrazine residues present in the soil of conventional
tillage plots was 4.8 g/ha, whereas it was 18.4 g/ha in
the soil of zero tillage + crop residues.

e Inwheat, highest weed control efficiency (97.42 %) was
recorded with pendimethalin (750 g/ha)-
mesosulfuron + iodosulfuron (12 + 2.4 g/ha) closely
followed by mesosulfuron + iodosulfuron (12 + 2.4
g/ha) at 25 DAS - 1 HW at 40 DAS. Among the different
weed control treatments, highest grainyield (5.61 t/ha)
of wheat was recorded with two hand weeding (20 and
40 DAS) closely followed by mesosulfuron +
iodosulfuron (12 +2.4) fb-1 HW (5.48 t/ha).



= & = SRt 4 <1 s RE (@@ &
20 T4 40 o 9R) # W Af¥® i @ U
(1.05 TT/8) U g3, SAD d1a FATSIATARR (100
1. /7) — T & FR1S (@18 & 40 & a1) & urf
T (0.86 T /7)) |

g T & Refiol 89 a1t =Ry # qadeiiad!
qatgAT &1 STANT IR & oY TS e+ % fhar
T | S TeRer™d g8 geTef & il gaT H SUANT 814 drel
SMHATRT BT THTGHINGT DI g & oY JId: BIH
AR S & | D! ¢ Bl o\ & oy IR—dig
Al oI fheRUTT / Uel, THUS ST Ud ATChT—alelexT
YfReIT HiSel BT SUATT fohaT ST ET & |

Y 2016 & UHBICT HT DI BHA § GG SATGI
SUS I TS d BEel a3yl H (1.08 ST,/ 7.) UIg
g | 39S 918 Y Gdlg, =ATH JATs—Vd TR
JaTg H urg T |

g B B H FI BH ERUAIR g TRARS
Jat$ ugfd # (5.19 7/ aHIeR) aof faar T foheg
AIH B WRUAARI BT IO AGH Sdre ggfa d
(4.84 T / IEHIER) Tt foham T | Bferifd JaTs &ikk
ERUAIR e Ufpareil # e SuST iR ol
I<Te H Pl HSAYUl AR T8l <l 3T, fbg a8
B Holl STANT S&TdT (1.89) T TS & 1T HEA
I Ufshar § TS Bl TS |

9 B el | A= YR & Aol ST, fosdE
AT BT S dTel ERUAAR], IR, B
IR Td BAd SUST TR TEXT 91T ISl © | e HH
TROTIR ¥« (163 - /IFHICR), AT & A1
WRUTART BT Y qoT (62.9 UTH / IIHIER) 250 wileR
foS®EIa MIad & ATF Tof BT TAT | Tl B THR
@ ANl @ SYANT W (7.09 /%) Aed 31fdd
AT SIS T DI TS, AT b BRI A WRYAIR]
DI Y&h oI BI%] JHIId BAT SHD AcTal fehra
P 3T (AT H WRUAAR =0T 3R SUST BT BT
gTfaq fhar |

Sary uRkadq @ SR § @RUAaR] H yRkad, yees
vd ERyaarRAref yfoRiers awar

Sy uRqdd @l T H @I S drEd
STRATRITES AR e ATIAM TAT 9 &l & AT
udd H) BN Sifigerer, HIT @ ATI—ATT
H—4 TRUTAR SN s7vrer faRfew R+ g &
AT |

o T T SIRIATIASS AT Id AT Bl FIad

UTd WdbNG B ST Bl doil I 9a ¥ Acg

(ii)

In soybean, maximum weed control efficiency (93.7 %)
was recorded with two hand weeding (20 and 40 DAS)
closely followed by imazethapyr (100 g/ha) fb - one
hand weeding (87.6%). Among the different weed
control treatments, maximum seed yield (1.05 t/ha) of
soybean was found with two hand weeding closely
followed by imazethapyr (100 g/ha) fb one hand
weeding (0.86t/ha).

Studies on application of technological forecasting in
slow release formulations of herbicides have been
initiated. Organo-clays are the substance which is
mainly used as sorbents which has shown their
usefulness for herbicide supports to prolong the
efficacy of soil-applied herbicide. Non-linear models
are being used to find the technological trend. Different
models viz. Fisher pry/pearl, Gompertz and Lotka-
Volterra substitution models are being tried to fit the
data.

In greengram crop grown in summer 2016, the highest
yield recorded was in ZT+R (1.08 t/ha) followed by
ZT,MTandCT.

In rice, the lowest weed density was recorded with CT
(5.19 no./m?), but the lowest weed dry weight was
recorded with MT (4.84 g/m?). However, no significant
difference was observed for grain yield and energy
output among the tillage and weed management
practices, but the very least energy use efficiency was
recorded withthe ZT+R (1.89).

In the rice crop, using spray volume of 250 litre resulted
in the lowest weed density (16.3 no./m2) as well as
weed dry weight (62.9 g/m?). The highest grain yield
was recorded with the flat fan nozzle type (7.09 t/ha).
Weed dry weight was significantly influenced by the
nozzle types. Further, the spraying volumes also
affected the weed control and yield significantly.

Weed dynamics and management under the regime of

climate change and herbicide resistance

Under climatic conditions (i.e. elevated CO,, elevated
temperature and combination of these two), E.
geniculata may dominate the greengram as well as C,

weeds like A. viridis.

Elevated CO, alone or in combination with elevated

temperature will support faster population build-up of



Frar & fores i @ &) emar # gfyg Bl g
ROTHA: AT IR &1 G # @R gasres grar
2| T8 SO QIR udstsd UfaRadr & A H
SITBRE B YHTGRTRAT & oIV Sod IIAH BB RS
BT HABATR |

W URAR & AN | Brgforord Uwlaarr g
$d WRUAIRIT Ufawyd  Brsforforyy A4 4 @
AYHE WR Ul & gig vd e Amevs) (G 1,
URIE Ud OIS T b WR, R WS BT b Tered, gedl
BT &A%l U AT fadm <x) # ared gfeg uri 78 |
BTATfh, 9 39 Ul BT Had Sod Bl SRIRIES
3FraT Ied AMYHIE & A 4T 3 ST -7 Al 57
AUGS! H Secie i gig Q! g | IR & Ar—A1T
Sy uRacdd @ Refa & wrgforfore fAfar o
T H BISToT TR UwldT=T H T3S, Sil3TR Y.
3R T.T. BT S Afshaar ur TE |

e ad voreg 3R frifsTd fRIpforgd & drs
TATCATSH T JeA AT 7T | Q1 YSATCrl & el
3T BT THI STTII—3 2 |

gIcAERET (10 L SR 20 WY TTERTS dTel dio)
RO BRT H SAH 2 | 10 AN TERTS H W Y il
¥ ARy Wergar, RIS Uolad, %HRT sced
3R GBITSTTT S BIcr¥ & dIGll BT SO HHATT:
88, 84, 32 3MX 43% AT | STdfh 20 FHI. TS UR
U A | A fAR¥eT Wersar, faifeaH voraH,
HHRT SCTH 3R ¥BITSeTd CYWlierded & disil &l

STFRUT SHHTT: 80, 32, 4 311X 2% oIT |

B AR ARG &3 § GHRITHD WRUAIRE
CORSCACEIERCREE

ERAARI &1 UTHUl 4, STacH 3@HRIT (95%) MRWR-
69 H UTAT AT | WRUAANI &9 & UIedl § Ui &l
T & (g Sod FeTeiierdr uril 78 |

AU & SRM, MoRE TR 9§ UG dAead &l
JTHHCT BIAT AT T, fORY U W & AW |
TSI AT | $9 DIC BT G 27FF wgARTH 4 Al <&@l

AT YR gH DT JTh HUT TSR TR 37erd o |

STARH R BAD  STTCTTNIT AT AR DIT
11T T FYad YTd <@ & ol Teb JATT fabar
AT | PRI STER A SAgd U URMS ofaTs
18.2 ¥ 55.5 I T Ug AT STdfch UL HAT: 29.4 UG
343 Wl 96 & B WEM 3R & dF wEH 9%

(iii)

bioagent along with higher feeding efficiency which
resulted in more quick defoliation in comparison to
ambient conditions. On the other hand, high
temperature may be detrimental for efficacy of
bioagent in terms of defoliation percentage.

Growth and development of Physalis peruviana and its
weedy counterpart Physalis minima showed a slight
increase under elevated temperature as compared to
plant grown under ambient conditions. However, a
marked increase was noticed in these parameters
when plants were grown under elevated CO, alone or
in combination of elevated temperature. Higher
activity of SOD, APX and GR was observed in P.
peruvianaas compared to thatin P. minimainambientas

well as changed climate conditions.

Biology of Chenopodium album and Chenopodium
ficifolium was studied, the flowering time of both the
weed species was January to April.

Phalaris minor, Avena ludoviciana and Medicago
polymorpha were unable to germinate (seed taken from
10 and 20 cm depth). Seeds taken from 10 cm depth, the
germination percentage of Vicia sativa, Chenopodium
album, Rumex dentatus and Asphodelus tenuifolius were
88, 84, 32 and 43%, respectively. Whereas seeds taken
from 20 cm depth, the germination of Vicia sativa,
Chenopodium album, Rumex dentatus and Asphodelus
tenuifoliuswas 80, 32, 4 and 2%, respectively.

Biology and management of problematic weeds in

cropped and non-cropped areas

Among different morphotypes of weedy rice highest
germination was observed in MRWR-69 (95%). Weedy
rice morphotypes possessed high degree of tolerance
against water deficit.

During survey, Parthenium was found attacked by the
shoot and root borer, which was identified as Nupserha
spp. This insect was also found to attack Xanthium
strumarium but attack was more prominent on
Parthenium.

An experiment was done to see the combined effect of
fungus Alternaria alternata and insect Neochetina spp.
Water hyacinth height increased from initial average
height of 18.2 to 55.5 cm in control while it was 29.4 and



3], 3TTevTIeT AR Al e w). Su=nlRd S& | 931 |

STTCNAIRIT STTCRHIET AR AT TN, &1 Hel o
& w9 w3 § AfEd uwe g T Eta
IUAR  H 3T 559.2 Tel ScU~1 g Sidih A HH
hdl (25.9) B R 3] 37cicvIeT 3R A 4§
SUEIRT < ¥ Il 84 | g9 9 8 I He
IUAIRT <& § T gU (39.4) |

SARHT IR DIC [FFIDISTT BT 991d < & folg T
TR 33T 1T | Uab a9 & SFRTA H, STARH! DI HaTg
A STaR # 10.7 . @ URMG d Sars |
32,0 HI. IF Ygd TS Sidih [FATBICAT 200 /T
TR <df H I8 22.1 FH). Th U | FaH HH B
(6.72) 200/Td ITAR H IU TY AR FAD G
A 150, 100, 60 3HR 30 /Td H | AW S Bl
474.67 RIS ITER 4 I 8Y T4 BIg i T8l
BIST 7 o7 |

AN ([FER) &1 A et 3 Sagdt & gdes &
U3 & foldl ST B8 Udbs &ahal &l fafed faar
AT | URF H 2,4—S1 T TAIBRIC BT STAGH TR B
fopar Tar | fR—eR, fIfed eawa | STaqdl & .
TRE ¥ AT B (AT 7T | TR IUAR & d1a, 377l
Ul 85 Saagp™l Bl dIdidr dger We a9 8q
SUANT AT AT | BRIG 60 ST DG WS Bl qATBR
15 3T 2016 DI HYAT W& I HT TR0 e
T SIS @ Al A ST 60 Tl o
AT fora |

34.3 cm in treatment where Neochetina spp. and A.
alternata were added at monthly and quarterly interval,
respectively.

Visible impact of Neochetina spp. and A. alternata was
observed on flower suppression. The average
maximum flowers were produced in control (559.2)
while minimum (25.9) were produced in treatment
having monthly application of A. alternata and
Neochetina spp. followed by quarterly application of
Neochetina spp.and A. alternata (39.4).

An experiment was done to see the effect of release of
Neochetina spp. in different numbers on water hyacinth.
The average height was found increased from 10.7 to
32.0 cm in control while it could attain 22.1 cm where
bioagent Neochetina spp. were released at the rate of
200/tub. Minimum number of flowers (6.72) were
produced in treatment where 200 weevils/tub were
released followed by 150,100, 60 and 30/tub.
Maximum flowers (474.67) were produced in control.

An area of about 6 acre was identified for water
hyacinth management demonstration in Moti lake.
Initial spray of 2,4-D and glyphosate was done. The
semi dried water hyacinth was removed and brought
to site for compost making. Gradually, identified site
was completely cleaned. About 60 ton vermicompost
was prepared. A training programme was arranged for

qITaRoT § YguSI Ud ISR ARl &1 vdecH,
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the farmers and NGOs on 15/04/2016. About 60
farmers participated in the training representing
nearby villages.
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(iv)

Monitoring, degradation and mitigation of herbicide

residues and other pollutants in the environment

Bispyribac-sodium and pendimethelin and Almix
(metsulfuron + chlorimuron), were applied at 25, 750
and 20 g/ha to the paddy crop in Kharif. Herbicides
applied in the Kharif were dissipated according to first
order rate kinetics. In rice grains and straws residues
were found below the limit of quantification.

Mortality of fishes was not observed due to clodinafop,

metsulfuron, pendimethalin, sulfosulfuron
application during Rabi and bispyribac-sodium,
metsulfuron-methyl+chlorimuron- ethyl and
Water

quality of pond with respect to pH did not vary

pendimethalin application in Kharif season.
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(V)

significantly after receiving runoff water from adjacent
rice field. However, pond water EC decreased with
respect to time and receiving of runoff water.

Bispyribac-sodium metabolites were detected in the
pond water at 90 days , however residues of parent
compound was not detected in fish and rice plant but
major metabolites were detected. Three major
metabolites of metsulfuron-methyl were detected from
soil and two from rice plants.

Higher persistence of metsulfuron-methyl + clodinafop
and sulfosulfuron + metsulfuron in soil was found in
Rabi even up to crop maturity.

Metsulfuron-methyl residues were not detected in soil
at 90 days, however its metabolite 2-amino-4-methoxy-
6-methyl 1,3,5 triazine urea and hydroxy-1,3,5
triazine was detected. Two metabolites of metsulfuron-
methyl viz amino-4-methoxy-6-methyl 1, 3, 5 triazine
urea and hydroxy-1,3,5 triazine were also detected in
the leachates at 60 days.

Paraquat was chosen to evaluate its use as a defoliant
for early maturity as well as to facilitate easy manual or
mechanical harvesting of chickpea, and its residues
status was studied. Paraquat application at 0.75 to 1.0
kg/ha as defoliant enhanced the process of maturity of
chickpea and 10 day can be saved by this application.
However, paraquat application resulted in residues
which were below the maximum residue limit set for
peas.

Rhizobium sp. could utilize pretilachlor for their energy
source. Within 30 days, most of the applied pretilachlor
was degraded by bacteria.

Two microbial strains capable of transforming
topramezone were isolated from contaminated soils
and characterized as Trichoderma viride and Rhizobium
sp.

Among higher
concentration of DTPA extractable heavy metals were

irrigation water treatments,

observed in plots irrigated with untreated drain water
as compared to tube well water. Fenugreek in plots
irrigated with untreated drain water absorbed higher
concentration of manganese than tube well water
irrigation. EDTA significantly enhanced the
manganese in leaf part of Fenugreek.
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On-farm

research and demonstration of weed

management technologies and impact assessment

On-farm research (OFR) trials were undertaken on
weed management in rice — wheat - greengram
cropping system under conservation agriculture at
Katni, Mandla, Seoni and Narsinghpur localities.

At Katni, in wheat, RFD (120:60:40 N, P,O,, K,O kg/ha)
+ herbicide (clodinafop + metsulfuron) 64 g/ha under
CA reduced weed population effectively by 63.5%
compared to conventional farmer's practice, produced
wheat grain yield of 5.14 t/ha, which was 47.3% higher
than farmer's practice. Higher B:C ratio of 3.44 was
recorded with the same treatment as compared to 1.81
under farmer's practice. In greengram, weed
population under RFD and herbicides (imazethapyr
100 g/ha) under CA was 76.4% less than farmer's
practice, similarly, the seed yield was 1.26 t/ha
compared to 0.87 t/ha under farmer's practice. Higher
B:C ratio of 3.90 was recorded with the same treatment
as compared to 2.10 under farmer's practice. In Kharif
rice, weed population under RFD and herbicides
(Pretilachlor 700 g PE fb bispyribac - sodium 25 g/ha)
under CA was 82.5 % less than farmer's practice,
similarly, the grain yield was 4.71 t/ha compared to
4.47 t/ha under farmer's practice. Higher B:C ratio of
3.52 was recorded with the same treatment as
compared to 2.53 under farmer's practice.

At Seoni, wheat sown under CA with RFD and
herbicide (clodinafop + metsulfuron) 64 g/ha was
more effective (grain yield 5.05 t/ha and B: C ratio 3.44)
over other treatments including farmers practice.
greengram sown under CA with recommended
fertilizer dose and post-emergence herbicide
imazethapyr 1000 mi/ha was more effective (grain
yield 1.70t/haand B: C ratio 2.82) over farmers practice
(grain yield 0.88 t/ha and B: C ratio 1.31) and other
treatments. In rice, application of bispyribac - sodium
recorded lower weed infestation as compared to
farmer's practice and other treatments. Yield improved
to the tune of 27-35% by improved weed management
technology over farmer's practice.
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At Narsinghpur, in wheat, use of ready mix
combination of clodinafop + metsulfuron 64 g/ha at
25 days of growth controlled weed flora effectively in
wheat compared to farmers practice. Higher grain
yield of 4.01 t/ha with B:C ratio of 3.46 were recorded
over farmers practice. The grain yield of 3.75t/hawith
lower B:C ratio of 2.40 were documented under farmers
practice. Application of recommended fertilizer dose
along with herbicide (Bispyribac-sodium 25 g/ha) was
more effective and produced higher grain yield (3.52
t/ha) and B:C ratio (2.36), compared to grain yield
(2.6t/ha)and B:Cratio (1.52) of farmer's practice.

At Mandla, in wheat, application of recommended
fertilizer dose along with herbicide (clodinafop +
metsulfuron 64+4g/ha) under conservation
agriculture at 30 DAS resulted in the lowest weed
density and biomass and higher grain yield (4.39 t/ha),
higher netincome (* 52730/ha) with higher B:C ratio of
3.81 compared to farmer's practice (conventional
tillage + high seed rate+ unbalanced fertilizer without
proper weed management). In rice, application of
recommended fertilizer dose (RFD) (120:60:40 N, P,O,,
K,O kg/ha) along with the application of herbicide
(bispyribac-Na 25 g/ha) was more effective (weed dry
weight, 32.7 g/mz; grain yield,4.24 t/ha; BCR:3.4) over
farmer's practice (high seed rate+ unbalanced fertilizer
without proper weed management) (weed dry
weight,139.4 g/m?; grain yield, 3.42 t/ha; BCR : 2.05).
In greengram, CA + imazethapyr @ 100 g/ha was
effective and gave broad spectrum weed control with
seed yield of 1.24 t/ha, as compared to 0.89 t/ha under
FP (CT + no weeding); and provided an additional net
return of ~ 15,885/ha along with higher B:C ratio over
farmers practice.

AICRP-Weed Management centres located in different
states play very important role in providing the
technologies related to weed management to the
farmers. In a study it was found that about 80%
respondents were aware and accessed weed
management technologies through visiting DWR/
DWR centres.

A study was conducted to estimate the yield losses and
economic losses due to weeds using the data from a
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total of 1821 On-farm Research trials conducted by
different centres of AICRP-WM in major crops in
different states of India. It showed that potential yield
loss is very high in case of soybean which experienced
about 52-76% yield reduction followed by groundnut
where it is 45-71%. More variability was observed
among the different states in case of transplanted rice
(15-66%) and maize (18-65%).

A mobile app named as “Weed Manager” was
developed by the ICAR-Directorate of Weed Research,
Jabalpur. It is a user—friendly mobile app for farmers,
agriculture department officials, students, other
stakeholders and industry professionals. This app
allows users to scout crop name and identify common
dominated weeds of that particular crops with their
control measures. This mobile App is available at
Google play store.

Mera Gaon Mera Gaurav Programme is being conducted
in 5 villages of districts Katni, Mandla, Seoni and
Narsinghpur each. Under this programme many
activities have been carried out during the year viz., on-
farm research cum demonstration trials on weed
management technologies and conservation
agriculture in different crops, organization of Kisan
Sangoshthis, various activities under Swachh Bharat
Abhiyan and Parthenium Awareness Week etc.
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Since 2012, long-term studies on various aspects of
weed management in diversified cropping systems have
been undertaken. During 2016-17, emphasis was given on
weed management in conservation agriculture, effect of
sequential application of herbicides in cropping systems,
weed and energy management under different tillage
operations, evaluation of spraying techniques for low-dose
high-potency herbicide molecules and application of
technological forecasting in slow release formulations of
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maize-wheat-greengram cropping system under

conservation agriculture

In Rabi 2015-16, atrazine residues were found in the
soil samples at harvest collected from maize field. The mean
value of atrazine residues present in the soil of conventional
tillage plots was 4.8 g/ha, whereas it was 18.4 g/ha in the
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Figure 1.1: Products formed from the degradation of atrazine by Rhizobium sp. in media

o 1.1: Afcwr ¥ vE@fdgg gRT UeiNE & &R ¥ 99 $dig

1.2  %ad 4Ygfa 3memRd @RUqdR  ga-e+
GEEIED

WAdA-g BUd YUTell W @WRUdaR
ge~- db-ldl bl WRUddR &l Tfaziiedr
Td Bl SUTedhdl UR SIebIfTd—gdrd

AIRTEA—IE H¥el Yol H ena-Rr @ =
SUERI & U9 S 3G Ud TIRT 2015—16 & & d
2016 & WH HTH H fHar |

Ag (X 2015—16)

AT 2015—16 & SR g DI HHA § UG
CRUTAR  HSPIIT SfegericT (64.20%) AN wergar
(1091%), BISAT SifIHeTeT (6.98%), WIgUllord AT
(4.36%), RIBIRTT 3399 (3.93%) Td BHoIRT HIZTV
e o | B {B W WRUTAR SN GIReTrferfSTH
UGl (219%), HITHW JRA~TH (2.19%), PIalogorsd
SIRATT (1.74%) UG faraifsa™ veaw (0.43%) W1 98d
HH AT H SURYT 9| WRUGAR e & fafte
IUART H, feHATfed (750 M. /7)) — FHSIAwgR +
SMATSIGRIRA (12 + 2.4 1. /7)) H A 31f% (97.42%)
RUGAR =T gerar urRfl T | ERUdaR e &
fAfe=T STUaRT # WeRY 31fereh 3T P SUS (5.61 <4 /7))
&1 8% RIS (GaTE & 20 T 40 = 919 # uTd g8, 9D
1% SRR + JTATSIAeHgR I (12+2.4 UT. /8.)— T
&% RIS (Ga1$ @ 40 o 918) # urll 7 (548 <1 /7))
(arferr 1.1) |

1.25

1.2 System-based approach to weed
management

1.25 Long-term effect of weed management practices
on weed dynamics and crop productivity in

soybean-wheat cropping system

An experiment was conducted during Rabi season
of 2015-16 and Kharif season of 2016 in soybean-wheat
cropping system to study the effects of pre- and post-
emergence herbicides on weeds and crop yields.

Wheat (Rabi, 2015-16)

Major weed flora associated in the experimental
field of wheat during 2015-16 were Medicago denticulata
(64.20%), Vicia sativa (10.91%), Euphorbia geniculata (6.98%),
Physalis minima (4.36%), Cichorium intybus (3.93%) and
Phalaris minor (3.05%). However, some other weeds like
Paspalidium sp. (2.19%), Sonchus arvensis (2.19%),
Convolvulus arvensis (1.74%) and Chenopodium album (0.43%)
were also present in very less numbers. Among the different
weed control treatments, highest weed control efficiency
(97.42%) was recorded with pendimethalin (750 g/ha) -
mesosulfuron + iodosulfuron (12+2.4 g/ha) closely
followed by mesosulfuron +iodosulfuron (12 + 2.4 g/ha) at
25DAS-1HW at40 DAS. Among the different weed control
treatments, highest grain yield (5.61 t/ha) of wheat was
recorded with two hand weeding (20 and 40 DAS) closely
followed by mesosulfuron + iodosulfuron (12 + 2.4)-1 HW
(5.48t/ha) (Table1.1).
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AT H & WU A §HGTIFANST BT (26.
04%), STSHET Rt dT (10.56%), HISHH 3INVIT (15.85%),
I B (17.35%), @rdreigerd SN
(2.63%), FrAferT Tl ~aeT (16.23%), BIgGIlerd fAf74T
(1.90%), Ud BIgeier AR (9.44%), e WRUGAR Iy
T | WROdaR 07 & fafi= SueRi §, < gea TS
(S & 20 Td 40 & 1<) H FIW AH WRUTAR
=01 TeaT (93.74%), U T, D 18 FHTOIRITITRIR
(100 TT. /%, gaTS & 20 {1 M%) — Y& & TS (a8 &
40 fo71 91%) # Rl 2| ERUqaR e & fafre
IUART H, &7 8 (RIS (a1 & 20 UF 40 &1 918) & Fe9
31w 41T & IUS (1.05 ST/ 7.) U @ T, IS 91
SHSIATIRR (100 9T, /7.) fb U &% FFRIE (@18 & 40 fas
q15) # Y T (0.86 T /%) (@rforaT 1.1) |

Soybean (Kharif, 2016)

Major weed flora observed in the experimental
field of soybean was Echinochloa colona (26.04%), Dinebra
retroflexa (10.56%), Cyperus iria (15.85%), Euphorbia geniculata
(17.35%), Convolvulus arvensis (2.63%), Commelina
benghalensis (16.23%), Physalis minima (1.90%) and
Phyllanthus niruri (9.44%). Among the different weed
control treatments, maximum weed control efficiency
(93.74%) was recorded with two hand weeding (20 and 40
DAS) closely followed by imazethapyr (100 g/ha) fb one
hand weeding (87.63%). Among the different weed control
treatments, maximum seed yield (1.05 t/ha) of soybean was
found with two hand weeding closely followed by
imazethapyr (100 g/ha) fb one hand weeding (0.86 t/ha)
(Table1.1).

arferadT 1.1: A= STERI &1 WRUGIR Y&F ¥R 60 {37 a8 & 918, BRUAIR (R—-=0T gerar qeim 718 (61 2015—16) T

AT (% 2016) BT STATGHIT IR Y1

Table1.1:  Effectof treatments on weed dry biomass at 60 DAS, WCE, and grain yield in wheat (Rabi 2015-16 ) and soybean
(Kharif2016)
Treatment *Weed dry weight Weed control Grain yield
(g/ m?) efficiency (%) (t/ha)
Wheat Soybean Wheat Soybean Wheat | Soybean | Wheat | Soybean

Pendimethalin 750 g/ha PE | Pendimethalin 750 g/ha PE 5.63 12.35 44.73 37.61 277 0.39
(31.21) (152.06)

Pendimethalin 750 g/ha PE | Pendimethalin 750 g/ha 1.74 7.18 95.50 79.04 4.40 0.80

fb Mesosulfuron + PE fb imazethapyr 100 (2.54) (51.09)

iodosulfuron (12+2.4) g/ha 20 DAS

g/ha 25 DAS

Pendimethalin 750 g/ha PE | Pendimethalin 750 g/ha 3.04 8.02 84.54 73.82 4.53 0.83

fb1HW 40 DAS PE fb 1 HW 40 DAS (8.73) (63.81)

Pendimethalin 750 g/ha PE | Metribuzin 500 g/ha PE 5.50 11.70 47.31 44.04 3.04 0.51
(29.75) (136.39)

Pendimethalin 750 g/ha PE | Metribuzin 500 g/ha PE fb 1.32 7.25 97.82 78.63 5.02 0.83

fb Mesosulfuron + imazethapyr 100 g/ha 20 (1.23) (52.09)

iodosulfuron (12+2.4) DAS

g/ha 25 DAS

Pendimethalin 750 g/ha PE | Metribuzin 500 g/ha PE /b 1 2.90 7.64 85.99 76.29 4.68 0.82

fb 1 HW 40 DAS HW 40 DAS (7.91) (57.79)

Mesosulfuron + Imazethapyr 100 g/ha 20 3.03 5.91 84.61 85.88 5.02 0.72

iodosulfuron (12+2.4) DAS (8.69) (34.42)

g/ha 25 DAS

Mesosulfuron + Imazethapyr 100 g/ha 20 159 554 96.44 87.63 548 0.86

iodosulfuron (12+2.4) DAS fb 1 HW 40 DAS @.01) (30.16)

g/ha 25 DAS fb 1 HW 40

DAS

2 HIW 20 & 40 DAS 2 HW 20 & 40 DAS 213 3.97 92.38 93.74 5.61 1.05

(4.02) (15.25)
Unweeded Control Unweeded Control 7.55 15.63 0.00 0.00 1.95 0.28
(56.47) (243.72)
SEm t 0.34 0.59 - - 0.40 0.05
LSD (P=0.05) 1.02 1.75 - - 1.20 0.15
* WRUAART & AT

[ (x+0.5) # uRafda; #rse # g dwer sifed

* Weed data subjected to, [ (x+0.5) transformation; original values are in parentheses
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[cRiby
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AR AfgeforT o SuRRerfa fRem |

1.3 §IA ERUAAR Y89 §RT §IYC STANT
q&dr 4 guar

138 rfifa 4 Refiar g ard eneREr 9
AH-IDT YaiJar &1 SUAT

el bl g9 G- UG 99 H MBI BT
eyl ARTEE § orT: us smyfe @iy & fory 9gd
Ag@yYl & | BTclifeh MBI & 3iffis ST ¥ 7R
TIfRUNT SR Ardoif=rep wRed ARl o o+ faar 2
1 W A, fUwel o aui § df 1fd 9§ Refrer 89 aral
AMHATRIAT BT IATIHAT Ao D T8 ©, R I B
ATAT § MBI &1 GATTHINAT BT §erd 2 | SHIfY, g
1 7T 1 RefisT 819 arel SRy # Tbeia! qaigar
ST HR BT ST 9978 T8 o7 |

dhdl YagAE  qUHd AR /AT AETHD
Hfqsgarol 8 S Ve e wwa A ud HiRed Wk & |l
e ATuEs & FaeTRe 3R /a7 9= faevart &
faward &1 WR 91T & | $9 UHR A8 TPHId] GaIga
JER fraem vd 9wy @ quiRal & forg, sl @
fdmes &1 gem & fog, urfiear fuRo @ 2 @
THTaT IR FATIIRI BT STidher Bl B TR 2 |

1 1fer & Refist 89 aret TR § dd-ia!
gagae & oy SuY el Wt wed fhar |
AgCHIgad eI & foTy 31 TR ¥ Hefdd UdcH
BT AFDHRI W UHS BT TS | A8 WigeHigd ddhD, s
ffr 8| a8 vered s g1 37 BieRE & i |
RIS B9 aTet 2MHATN 91T T ST A sregae fhar
T | SREHTST & oIy faeerevcid uaTehs Ufshar (T.
TA.HY) BT ST {597 S 6T 8 | TUadl. Uh Jgend
ot o= arelt fafey fory ST g fawfid faram 121 & @ik

FTHLT hrEeRH - 1

Research Programme - 1

Herbicide residue studies
Rabi

Grain samples of wheat after harvest were
extracted in suitable solvents following standard protocol.
Extracts were cleaned up and analysed chromato-
graphically and residues of pendimethalin were found
below detectable limit. Similarly, residues of pendimethalin
were found not above detectable limit in soil sampled at
harvest.

Kharif

Soybean grain and soil samples collected at harvest
were analysed after extraction and cleaned-up throughsolid
phase extraction process using C-18 based porous silica
cartridges. The HPLC analysis of samples showed the
presence of imazethapyr and metribuzin below detectable
limit both in grain and soil.

1.3 Improving input use efficiency through
efficient weed management

1.3.8 Application of technological forecasting in slow

release formulations of herbicides

It is necessary to recognize that herbicides
contribute significantly to sustain and protect crops and are
thus essential for modern agriculture. However, the heavy
use of herbicides has given rise to serious environmental
and public health problems. In this sense, controlled/slow
release formulations of herbicides have become necessary in
recent years, since they often increase herbicide efficacy at
reduced doses. Therefore, it was planned to apply
technology forecasting in slow release formulations of
herbicides.

Technology forecasting (TF) is the qualitative
and/or quantitative prediction with stated level of
confidence of feasible and/or desirable characteristics of
performance parameters of future technologies given a
specific time frame also with specified level of support
(policy, capital, human resource and infrastructural needs).
TF is needed for better planning and future preparedness,
enlarging the choice of opportunities, setting priorities and
assessing impactand chances, efc.

In order to perform the technological forecasting in
slow-release formulations of herbicides, literatures have
been collected to study different parameters in the use of
slow release herbicides. Publications including patents
related to slow release formulations of herbicides have been
collected for scientometrics study. Scientometrics method is
an important tool to monitor early signals of new
technological developments. Information was collected on
molecules which were made as slow release herbicides. Data
were collected on substance responsible for their slow
release. Analytic Hierarchy Process (AHP) is being used for
text mining. AHP is a multi-criteria decision making
method developed by Saaty and is one of the best known
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foTQ <191 o 3R ATATCHS TRl 1 3THfT el 8 | 39
ygfa # ArefelT & gRT Sifed THR ®f Udh 2ofidg e
# gET 1T 2 oI &gy, ATISs Ud SY ATUGS SN B |
T faRIY & gRT Y 7Y JeATdH DT 1—9 FblolT Ay
ERT PR H g8l SITdT 8 Gd Hadh! Udh € <o 8U 89 35
2ol 9 B Fbd T | IROMH 3 TaT g § {6 it
98 UerRf ® W HaT H SUANT BN dTel ¥R &
UHTIRTRTT B 611 @ [oT7 BT H ARSI | Th-ld! o8
B O @ ot IRy dise o IR U/ ud,
THIEST Ud Alehl—dieiex] YRS dfed &l SUAN

frarsEre |
ol T SAfTReD Aisdl 339 UPR &

saer
s

which allows both qualitative and quantitative approaches
to solve complex decision problems. The method involves
modelling the complex problem into a hierarchical structure
which consists of the goal, criteria and sub criteria. The
subjective evaluations are converted into score on 1-9
scaling method and calculate the weight then we can rank
the values. Results showed that organo-clays are the
substance which is mainly used as sorbents which has
shown their usefulness for herbicide supports to prolong the
efficacy of soil-applied herbicide. Non-linear models are
being used to find the technological trend. Different models
viz. Fisher pry/pearl, Gompertz and Lotka-Volterra
substitution models are being tried to fit the data.

The Pear] or the logistic model is given by

L
Y 1+ae
Tg,
y - UHY t W AT R Here
L - Wy P [T @7 S T y - study variable at time t
a - URt=0Wy ol T BT BRE L - upper limit to the growth of the variable of y
a - function of value of y at time t=0

e <=

fAfga L& forg, » 7d a g1 &1 3MHaR R SLU.
TF) S & & IR—ERI AfSdl §IRT SIA ST ST
=

MHISS Aisd 39 YR 2

growth rate

For fixed L, the values of r and a are usually
estimated by non-linear fitting under TF domain.

The Gompertz model is given by

-1t

y = Le ™%
14 TNYAAR Jae- & fov fosdia aele 14 Standardization of spraying techniques and
X B SUBON BT ATAHIHROT mechanical tools for weed management
1.41 H‘H—W—‘iﬁ Bad ugfad & fow fafr=r 141 Weed and energy management under different

SN feaen & d80 SRUAAR AR Sul 1

gder

I WRYTAR TG 3R ol SYART & Ui
(UE) T 3T B B oIy I —ERA—HT e Igf
@ T UISTDHTET 2016 H T Y& TANT % o 1 |
a1 (drsraTeli, 2016)

aﬁzom%ﬁ%nﬁﬂﬂﬁmﬁ%aﬁw
H S I WRUAR golTdt o Tl‘s‘ foraw gﬂﬁ?ﬁw
fever  FRFIIISTd VergH, Bradiord  Hifl,
TEHIEIR, e RIS iR ot wnifiet 9Er|
RIS TR 3 T AT & A1l B FaRY dTel Tard 3
3fxT H < g€ T HE oTE W O TE U T | g

SIS H 3Tee] Bael ST g3 oIl T 3ifdres St | iy uren

(566)61&%/%%%11@%1%%61?:3@@31—5‘@
BHS AR, FAGH Ofdls Ud URWRE S[dlg &l A
I 1T 1T o | fdheg] He™y SATET SUS T SJdTg Ud
T ST H (1.08) ST/ . W TR §9D A LA FAR,
I STe—Td URVARE ST T 41 Sfez faar 1 |
T4 H Uy T 9o e for 1.2 FRER T &

tillage operation for rice-mustard-greengram

croppingsystem

A field experiment was initiated during summer
season of 2016 in rice-mustard-greengram cropping system
to study the effective weed management and energy use
pattern.
Greengram (summer, 2016)

The major weed flora observed in the greengram
crop grown in summer 2016 comprised of Euphorbia hirta,
Chenopodium album, Physalis minima, Brachiaria eruciformis
Cynotis sp. and others. The germination was delayed and
no-plant patches were observed in ZT+R at initial stages.
The higher number of pods per plant (56.6) and better crop
establishment was observed in ZT followed by ZT+R, MT
and CT. But the yield recorded was highest in ZT+R (1.08 t
/ha) followed by ZT, MT and CT. The obtained results are
shownin Figure1.2.

>

CHE) R-tRi ‘plRDS
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a. Treatment effect on weed management, crop growth and establishment
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MT CT
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9. 97 4 dlede (SUAR) & yA1d
b. Treatment effect on greengram yield

ZT+R: Zero tillage with crop residue; ZT: Zero tillage; MT: Minimum tillage; CT: Conventional tillage;
W1: Herbicide + 1hand weeding; W2: Herbicide; W3: Weedy check

form 1.2: fAf v~ framwRit @ TRUqaR ydem &7 {7 $Ea W g
Figure 1.2: Effect of different tillage and weed management practices on greengram crop

eI (@1, 2016)

TRI%B 2016 ¥ SIS T &9 B B § TS T8
A= ExodaRt @ Sfdt g T RS srHev
STGCY=R],  BIIINY, ISy, PIElfor,  Riglerar,
§HAIFAT], Yaele] gsfaforar 3R 3 o | fafa=
S[ATE U4 WRYTIR YT Tgfoal = STeT—37eliT WRIqaR]
Td ®Be SHIE (FEEdT), Sl SHTed 3R ol SUIMN
TEIT @ IEIT TR HI%! Y9I STell (drferdi—1.2) | 9
P WOAIR g9 URARS Il ggid H (519
T/ aHAIER) g5t faan 17 foeg a9 H WRUART BT
Tk qod (e $R dC) =Fa s gefd H (484
T/ EEIER) g5t BT 131 | BTeife Sarg 3R @RUTaR
gde Ufharell H IS SUS R ol Scred H B
HEcqqUl 3R e <l AT o, foheg a8 B Sroll STANT
TETaT (1.89) T AT B AT HASA AR UHAT H GOl
DTS A |

Rice (Kharif, 2016)

The major weed flora observed in the rice crop
grown in Kharif 2016 comprised of Dinebra, Alternanthera,
Physalis, Cyperus, Commelina, Caesulia, Echinochloa, Eclipta,
Ludwigin and others. The different tillage and weed
management practices significantly influenced the
emergence of different weed flora, crop establishment,
energy output and energy use efficiency (Table 1.2). The
lowest weed density was recorded with CT (5.19 no./m?),
but the lowest weed dry weight was recorded with MT (4.84
g/m?). However, no significant difference was observed for
grain yield and energy output among the tillage and weed
management practices, but very least energy use efficiency
was recorded with the ZT+R (1.89).
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Table1.2: Weed growth, grain yield and energy use pattern of rice crop as influenced by different tillage and weed
management practices
Treatment Weed density Weed dry Gain yield | Energy output | Energy use
(no/m?2) weight (g/m?) (t/ha) (in 10° MJ/ha) efficiency

Tillage practices
ZT+R 5.5 (30.7) 5.1 (26.6) 5.98 1.79 1.90
ZT 6.5 (43.6) 5.8 (33.9) 5.98 1.74 10.70
MT 5.3 (28.4) 4.8 (29.4) 5.98 2.04 12.30
(€D 5.2 (27.1) 6.9 (51.3) 6.06 1.98 11.20
LSD (P=0.05) NS NS NS NS 2.80
Weed management
Bispyribac (25 g/ha) + 1 HW 1(26.0) 3(19.1) 6.16 1.83 8.40
Bispyribac (25 g/ha) 4 (30.0) 4 (30.4) 6.05 1.87 9.10
Weedy check 3 (41.3) 3 (56.5) 5.78 1.98 9.60
LSD (P=0.05) 1.0 2 NS NS NS

ZT+R: Zero tillage with crop residue; ZT: Zero tillage; MT: Minimum tillage; CT: Conventional tillage; W': Herbicide + 1 hand weeding;

W?: Herbicide; W’ Weedy check. Weed data subjected to square root transformation; original values are in parentheses

FRUGARATET & HH HIFT Sod &9dr drdl
gl B fSHId dh-Idl DI AT

TRI% HIRTH 2016 H 1S ST dTell &9 BT Bel |
FA—AE], IT-GAAT del WRUGARARN =g fosaa
THTTep] & HIFTHIHRVT UR &= TART Y T 1T |

& (@X%, 2016)

TRIH 2016 H SIS T8 O B HHA H 9IS T
A= ERUTARI BT ATt 59§ ST7-79v], 3ieev1-2/v],
BISIoTcr, WIgHY, BIHIcrl, NIgIer, §hrIaIFlar,
v, siaforr 3R 3T o | A= UeR & AioTdt g
fSSHTa MR BT, S dTel WRATARI, TIRAfIdY, Bt
9¢aR Ud BHad SUS TR TR WM US| A9 HH
ERYTIR T-ed (16.3 7T/ IIHIEX) AT BT A1 WRUAAR]
F Y o (629 U /THICR) 250 chex fFSHa
AT & A1 GOl [T T | el B UhR & Aloid &
JUIRT TR (7.09 T/ 8.) A AfIH M SIS Gl Dl
T off | AI9e & UHRI ¥ TRUAAR] BT Jh doT PIHT
yAIfdd B3N s9S Admal fBsdd & Imaay (AEm) o
ERYTIR 707 3R SUST BT S1h! g91fad fhar (arferat
1.3) |

1.4.2.

1.4.2 Evaluation of spraying techniques for low dose

high-potency herbicide molecules

A field experiment was initiated during Kharif
season of 2016 in rice to standardize the spraying techniques
for low dose high potency herbicide molecules.

Rice (Kharif, 2016)

The major weed flora observed in the rice crop
grown in Kharif 2016 comprised of Dinebra, Alternanthera,
Physalis, Cyprus, Commelina, Caesulia, Echinochloa, Eclipta,
Ludwigia and others. The different nozzle types and
spraying volumes significantly influenced the emergence of
different weed flora, crop growth and grain yield. The
lowest weed density (16.3 no./m’ as well as weed dry
weight (62.9 g/m’) was recorded with spraying volume of
250 litre. The highest grain yield was recorded with the flat
fan nozzle type (7.09 t/ha).
significantly influenced by the nozzle types. Further, the

Weed dry weight was

spraying volumes also affected the weed control and yield
significantly (Table1.3).
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Table1.3: Weed density, weed dry weight (at 60 DAS) and grain yield of crop as influenced by different type of spraying
nozzles and spraying volume

Treatment Weed density (m?2) Weed dry weight (g/m?2) Gain yield (t/ha)
(no,/m’)

Nozzle type
Flat fan 4.2 (18.0) 8.6 (86.8) 7.09
Flood jet 4.5 (22.2) 7.1 (55.0) 5.66
LSD (P=0.05) NS 0.1 0.53
Spraying volume (litre)
250 4.0 (16.3) 7.4 (62.91) 6.75
500 4.7(23.9) 8.4 (78.9) 6.01
LSD (P=0.05) 2.4 0.69 0.32
Weed management
Bispyribac (25 g/ha) + 1 HW 3.5 (12.6) 5.6 (32.2) 6.77
Bispyribac (25 g/ha) 4.5 (20.7) 6.4 (40.6) 6.25
Weedy check 5.0 (26.9) 11.7 (189.9) 6.12
LSD (P=0.05) 0.71 0.75 0.36

* ERUAART @ A L[ (x+0.5) # gRafid; srss § qa A «ffdha 2|
* Weed data subjected to 4/ (x+0.5) transformation; original values are in parentheses

g9 B BAA H WA BT BedE

Application of herbicide for rice crop
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Weed dynamics and management under the regime of climate change and herbicide resistance

TRUYTARI ¥ HHAT DI JoIaT H (b Taifenb
fafaerar oR SN 1 Boawy afe TR $ iR
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Weeds have a greater genetic diversity than crops.
Consequently, if the availability of a resource changes
within the environment, it is more likely that weeds will
show more growth and reproductive response as compared
to their crop counterparts. So far, available evidences show
that the rise in CO, induces growth stimulation without any
discrimination between desirable (crops) and undesirable
(weeds) plants. Changes in temperature and atmospheric
CO, concentration are likely to have significant effects on
weed biology and crop-weed interactions. Behaviour of
invasive and agronomic weeds with changing climatic
regimes is poorly understood, so far. Herbicide resistance in
weeds has been an issue which can be a critical factor for
future production and productivity. Since the advent of
herbicides for weed management, repeated and excessive
use of herbicides of similar mode of action may lead to
herbicide resistances in weeds. Thus, understanding
behaviour of weeds and development of herbicide
resistance under climate change regime seems to be an
urgent need. Weed identification are crucial for the seed
producers, scientists, farmers and policymakers. Keeping in
view these aspects, the research programme has been
focused on understanding complex behavior of crops and
weeds and their interactions, development of herbicide
resistance in weeds under the regime of climate change.
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21 Effect of climate change on crop-weed
interactions, herbicide efficacy and
bioagents

211 Effect of elevated CO, and temperature on

summer greengram and associated weed species

(Euphorbia geniculata and Amaranthus viridis)

Effect of elevated CO, (550 + 50 ppm) and elevated
temperature (ambient + 2.0 £ 0.5 °C) on summer greengram
and weed species (Euphorbia geniculata and Amaranthus
viridis) was studied in open top chambers (OTCs). Sampling
was done at42 DAT for different growth, physiological and
biochemical parameters. Enrichment of atmospheric CO,
had a positive effect on overall growth of greengram as well
as weed species. Promotion in growth at elevated CO, can be
attributed to the higher dry matter accumulation in above
ground parts of all the three species. Maximum increase in
dry matter production was evident in E. geniculata while
minimum increase was noticed in A. viridis (a C, weed). Rate
of photosynthesis increased while rate of transpiration
decreased at elevated CO, in greengram to considerable
level while such effects were not that prominent in C, weed
(A. viridis). On the other hand, E. geniculata showed an
increase in photosynthesis, while no decrease in
transpiration was observed at elevated CO, suggesting a
unique adaptive potential of this weed at elevated CO,
(Figure 2.1). Elevated temperature alone or in combination

with elevated CO, resulted shortening of vegetative phase
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associated with quicker maturity. Species-specific
expression of enzymes and genes involved in antioxidant
defence pathway was evident under climate change
conditions (Figure 2.2). E. geniculata exhibited stronger
antioxidant defence system as compared to greengram and
A. viridis. Results of the study suggested that under climate
conditions (i.e. elevated CO, elevated temperature and
combination of these two), E. geniculata may dominate the

greengram as well as C, weedslike A. viridis.
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Figure 2.1: Effect of elevated CO, and temperature on growth rate, photosynthesis, stomatal conductance,
transpiration, activity of carbonic anhydrase and green gram yield

(ET- Elevated temperature; EC- Elevated carbondioxide)
(ET- S ATYHM; EC- ST HTETSSalTaRISS)
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Figure 2.2: Effect of elevated CO, and temperature on redox homeostasis and enzymes involved in antioxidants
defence pathway in greengram
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21.9 Effect of elevated CO, and temperature on
growth and development of Parthenium and
efficacy of Zygogramma bicolorata for

Parthenium management

Effect of elevated CO, (550 £ 50 ppm) and elevated
temperature (ambient +2.0 £0.5 °C) on growth of Parthenium
and efficacy of Zygogramma bicolorata was studied in open
top chambers (OTCs). Increase in growth of Parthenium was
evident under elevated CO,. However, not much

pronounced effect of elevated temperature was noticed on
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growth and development of Parthenium. Without bioagent
(Z. bicolorata), plant height increased from initial 12.3 t0 157.7
cm on 12" week in OTC chamber having elevated CO, +
elevated temperature. During same period, in presence of
bioagents, plant height increased from 14.3 to 44.6 cm only.
Population dynamics and effect of elevated carbon dioxide
and temperature on efficacy of bioagent for Parthenium
control was worked out. Results imply that elevated CO,
alone or in combination with elevated temperature will
support faster population build-up of bioagent along with
higher feeding efficiency which resulted in more quick
defoliation in comparison to ambient conditions. On the
other hand, high temperature may be detrimental for
efficacy of bioagentin terms of defoliation percentage.

21.1.2 Effect of elevated CO, and temperature on

Physalis peruviana and Physalis minima

Effect of elevated CO, (550 + 50 ppm) and elevated
temperature (ambient + 2.0 £ 0.5 °C) on Physalis peruviana
and its weedy counterpart Physalis minima was studied in
open top chambers (OTCs). Inherently, P. peruviana showed
more growth as compared to Physalis minima. At 60 DAT,
growth and development parameters (i.e. dry weight of
shoot and root, dry matter of whole plant, leaf area and
relative growth rate) showed a slight increase under
elevated temperature as compared to plant grown under
ambient conditions. However, a marked increase was
noticed in these parameters when plants were grown under
elevated CO, alone or in combination of elevated
temperature. Similarly, rate of photosynthesis was also
increased in both the species under all the treatments as
compared to control (ambient). Activity of antioxidant
defence enzymes (SOD, GR, catalase, guaiacol peroxidise
and APX) changed differentially with the treatments.
Higher activity of SOD, APX and GR was observed in P.
peruviana as compared to thatin P. minima in ambient as well

aschanged climate conditions.

2.3.1 Collection, characterization and documentation

of weeds of India

Seeds of weed plant sample of 40 weed species
were collected, dried, poisoned and pasted on the
herbarium sheet for herbarium preparation. Quality
photographs (30 weeds) were taken for different parts of
weeds such asinflorescence, flowers, whole plant, seeds etc.
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2.3.2 Weed biology of Chenopodium album and
Chenopodiumficifolium

Chenopodium album L.

Herb, annual, 54-91 c¢m tall, erect, branched. Stems
yellowish to green, green-striated, sometimes reddish or
with red spots at leaf axils. Leaves (7-8.6 cm long), reddish
petiole, rhombic-ovate to lanceolate, clearly longer than
broad, base narrowly to broadly cuneate, margins
irregularly serrate, often somewhat 3-lobed, teeth mostly
acute, often unequal in size; uppermost leaves lanceolate,
usually entire. Inflorescence a variable spiciform or
cymosely branched panicle, mostly terminal. Flowers
bisexual, several per glomerule, perianth 5, stamens 5,
stigma 2, Perianth falling with fruit. Seeds 1.0 mm in

diameter, horizontal/flat round, shiny black, smooth and
margin weakly acute. Dark brown pericarp adhered on the
seed which s difficult to remove. Flowering time is January-
April.

p—— )

A. Young plant; B. Individual leaf; C. Greenish stem; D. Flower; E. Matured plant
3. TEOT U, 9. el UK, 9. B O, & G, 9. uRued diem
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Chenopodium ficifolium Sm.

Herbs, annual, 75-111 cm tall, erect, branched.
Stem, pinkish striate, ribbed. Leaves (6-9 cm long) petiolate,
blade hastate or look like arrow, margin usually 3-lobed;
central lobe margins almost parallel, subentire to sinuate-
dentate, apex obtuse or subacute, margin entire or shallowly
dentate. Inflorescence variable spiciform or cymosely
branched panicle, mostly terminal. Perianth subglobose,
densely farinose, Flowers bisexual, several per glomerule,
stamens 5, Stigmas 2, filiform. Utricle included in perianth,
falling together with it from plant; pericarp adnate to seed.
Seeds 1.0 mm in diameter, horizontal/flat round, shiny
black, smooth and margin weakly acute. Light brown
transparent pericarp adhered on the seed which is difficult
toremove. Flowering time is January - April.



aftier Ufdae 2016-17

Annual Report 2016-17

MEIE
ICAR

I TR0 UM, 9. Uh, 9. T 991, € Hdd, F. IRYed g
A. Young plant; B. Individual leaf; C. Pinkish stem; D. Flower; E. Matured plant

233 #Afssrl  uldbiver AR gHEIgaIFdlSm
il & 9IS G B yAIfad H3A aral

DRDI BT Y9I

HESHIT TAIFINGT AR FHISTTAIIT BIATT D
25—25 IS BT YL 3 SToa gagdex # gRafda a @
feq & auAe (20 /10, 25 /15, 30 /20, 35 /25, 40 /30
Sl Afeqa) 7 <@r a7 o7 | SfgRe & Sfidbel W Al
oIl & & JISHRIN H Havy 3ol AHRoT 25/15 SR
oo amAE W OB § (@fawr 2.41) | SEfe
SHISTITAIST H T o 30 /20 f&H ATOA o) SR
g1 SIS B AT BT S HE F B Tl ¥
STTT 7T <Y ST 50 TIRIZI S(HR0T §3TT | ST I Ferian
@ Il BT DHH ABHROT TYRITERAT D! AR R PRl 2 |

23.3 Factors affecting seed germination of
Medicago polymorpha and Echinochloa
colona

Twenty five seed each of Medicago polymorpha and
Echinochloa colona were put in petri dishes and kept in
incubator with varying day and night temperature (20/10,
25/15, 30/20, 35/25, 40/30°C). Statistics indicating that best
germination temperature for the Medicago polymorpha was
25/15°C, whereas few seed of Echinochloa colona were
germinated at 30/20°C temperature (Table 2.1). When these
Echinochloa seeds were put in the small pot filled with soil
almost 50% seeds were germinated in the month of April.
Germination of Echinochloa seed was very less, it may be due to
the high dormancy present in the seeds.

riry ak 2-14 1T T TUH BT GBI GIeAIBIvAT D d1ST SAHROT DT G491
Table 2.1: Effect of day night temperature on seed germination of Medicago polymorpha (black and yellow seed).

Day/night temperature Yellow seed Black seed
20/10°C 3.22% (10.33) 2.34° (9.0)
25/15°C 4.74" (22.00) 4.98" (24.33)
30/20°C 3.33" (10.67) 4.10™ (16.33)
35/25°C 2.44% (5.67) 3.51% (12.00)
40/30°C 2.20° (4.33) 3.66" (13.00)
CV(%) 14.32 16.68
SE(d) 0.372 0.507
LSD (P=0.05) 0.8589 1.1683
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234 Long term effect of burial of seeds at different
depth on the germination and viability of Kharif
and Rabi weed seeds in natural soil condition

Eight Rabi weed seeds were kept at 10 and 20 cm
depthin weed cafeteria plots and after one year taken out for
germination test. Seeds of Cichorium intybus become rotten
at both depths. Remaining seven weed seeds were kept for
germination in petri dishes, of which Phalaris minor, Avena
ludoviciana and Medicago polymorpha were unable to
germinate (seed taken from both depth). In seeds taken from
10 cm depth, the germination percentage of Vicia sativa,
Chenopodium album, Rumex dentatus and Asphodelus
tenuifolius were 88, 84, 32 and 43%, respectively. Whereas
seeds taken from 20 cm depth, germination of Vicia sativa,
Chenopodium album, Rumex dentatus and Asphodelus
tenuifolius was 80,32,4.4 and 2.2%, respectively.
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B 3R NG g1 § AT d ERUAARI &1 oid fas= vd yde=
Biology and Management of Problematic Weeds in Cropped and Non-cropped Areas

B 81 & 991 H IR BT 3R By &3t H bg
TRUAIR 98d HGP B T & | HEI AT H |{O
EROAAR S @ R SRYAIR (3TINIGP1, HFAFCI),
SHTell o9 offe THITTHeG WRUGAR & (o 8H
wei—vwifa aRfrd 2 | IR waciy &at o greffagg, oiermr
PIHIforT, HpYE, ADAIr 3 <9 =4 WRUTIR € |
ol <R aTell WRUGAR S ST, YellRier drs gd
fORear el UoTTell &) Fa AHRITHS WRITARI H 9 8 |
3 IAITHS ERUGIRI & ol fasie iR g8+ R I8
AT GRS FATE ST & |

Many weeds have assumed serious status in
cropped and non-cropped areas in recent past. In cropped
area, weeds like parasitic weeds (Orobanche, Cuscuta),
weedy rice, efc. are well known problematic weeds. In non-
cropped situations, weeds like, Parthenium, Chromolaena,
Saccharum, Mikania etc. have gained national importance.
The floating weeds like water hyacinth, alligator weed and
Pistia have gained the status of worst weeds in aquatic
situations. The programme has been taken to address
biology and management of such problematic weeds of
national importance.

SU—BRIHH
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Experiment

S DR
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3.1 BT &3 & THIHS WRUGAR! 6T
Wa fAsi gd ysieH
Biology and management of

problematic weeds in cropped areas
stages

3.1.2 TWRUAANIY G H Ui &1 AT bl qeTeiierd]
T JFFHROT MR I STI=RAT H 3t
Assessment of water deficit tolerance in
weedy rice at germination and seedling

A FAR Bhumesh Kumar

32 IRGAT &2 § GEITHD WRITIRY
@1 N9 g vd wdee

323

TTORET & OS Td O Badh B &ffer erqar

Damage potential of shoot and root borer on

gellel HHN Sushil Kumar

Biology and management of aquatic
weeds

Biology and management of problematic parthenium
weeds in non-cropped areas
3.3 STefly WRUAR] &l g fasi= gd ydes | 333 Acen ([eR) o 9l sha 3 JagH il BAR Sushil Kumar

e Tehlch BT §S ¥ UX Yae
Large scale demonstration of technology for

water hyacinth management in Moti lake at
Motihari (Bihar)

€. W D.K. Roy

3.3.4 S7GTCVARYT 3Tefex+el R [Harpier |, g

Qj%ﬁ?'f DA Sushil Kumar

STAGHT DT Yep el e
Integrated management of water hyacinth
using Alternaria alternata and Neochetina spp.

335

=1 iR SiaeRe fAarefenr ' @
Sﬂaﬁ"r BT TR Td Tagd W &l

Number dependent population dynamics
and damage potential of bioagent
Neochetina spp. on water hyacinth

'\ﬂ'i’ﬁ?f HAN Sushil Kumar

31 @Y &3 4 auredl SRUdAR &1 o9

ICEINE RS CLCE]

3.1.2 ERUAAR o9 § 9 &1 1 @) geareiiedrn

BT FHIUT AR AT IJGLAT H AT Dl

TR UTHUl H ¥ FeadH SHRT (95%) WRUTARIY
1T MRWR-69 H ST 737 3fR € &1 o a1E 9.2 A.H. urit
Tg (fra 3.1) | o FETeiiear &) sawe § WRudan™
&1 MRWR-69 H ¥Ifdd gadiar (359.68) Wil A1 Td 31
ERUAAN g B o § S urn T (frF 3.2) |
ERYTING 99 & Yroul 4 91 & & & [Tog S
TeTefierar urft ¢ |

3.1. Biology and management of problematic
weedsin cropped areas

3.1.2 Assessment of water deficit tolerance in weedy rice
at germination and seedling stages

Among these morphotypes highest germination
percentage was observed in weedy rice MRWR-69 (95%)
with 9.2 cmroot length (Figure 3.1). The vigor index (359.68)
was also high in MRWR-69 as compared to cultivated rice
and other weedy rice during drought stress condition
(Figure 3.2). Weedy rice morphotypes possessed high
degree of tolerance against water deficit.
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Figure 3.1: Effects of water deficit on germination index (n=3)
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Figure 3.2: Effects of water deficit on vigor index at seedling stages
3.2 NN BT 37 3 9IS GIYAddrRl 3.2 Biology and management of problematic
BT oI fIsI= vd yeeM weeds in non-cropped areas
323 SIRET @ o€ UG 91 Bed &) &fy e 3.2.3 Damage potential of shoot and root borer of

FIEOT & SR, TSREN WR G Ud T 6&b Bl
3MHHUT BT IR 131, fSRT JUeivr ¥, & =M | g1
T | 399 Sita fas 3R erfer e o1 sreaae fobar T |
T 37T 3fS TMTSRET & JolTH 31R BICT T8l IR <l
g |37 9 Moe & 918 U9 BI¢) <&l | 81T o =
T T Ugd T & AR 9T B R a1 I SIS Bl Ib
ST ST 2 | SHT JUeH o$ § BIaT € | uig =g fiedt
@ A gt e | four tgdr g T 98 srTell 9ut wg
3T TR, T T & ©F ¥ 978X AT 2 | a9f g 8 W
TG oz @ O W8 I IR B 3T TP el
RE € | URN ¥ 3—4 U9 TER & Tl Bl Aol TR J&
T DI TR Ied & T & Sehy T&F T | 3Tl &
ST B | 9 SR Tl 9 HeAT gd ol 7w I § |
9 BIT BT GIYFH IIRTH WR Al <@ AT TR $GDI
HATHHOT TTSIRET IR SAfSeh o |

Parthenium

During survey, Parthenium was found attacked by
the shoot and root borer, which was identified as Nupserha
spp. Study was done on its biology and damage potential.
The beetle lays eggs on the tender shoots of Parthenium.
After hatching, grubs gradually penetrate from tender
shoots to main shoots and on maturity, gradually moved
towards roots side. Pupation takes place in the root. On
maturity, upper portion of Parthenium dies, but pupa remain
intact inside the root below the soil from which adults
emerges during next rainy season. After rain, first
emergence was recorded in the second week of July and
emergence continued till the end of August. Initially, 3-4
grubs enter into twigs and feeds on the shoot tissues due to
which twigs become weak and gradually they break from
the main plant. This action caused reduction in flowers and
subsequently on seed production. This insect was also
found to attack Xanthium strumarium but attack was more
prominent on Parthenium.
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3.3.3 AidEN (FER) o 9rd sha & saqH gyee=
Th-Td BT 98 WX UR Y&+

AR ([98TR) # A il STyl & e &
3= & o T B U eahe Bl ferfved fohar mam
o7 | UR¥ H 2,4—3] T TAIHINCT &I STapHl 1R B fBar
AT | BRI SUAR & q1E, M ! g3 AARHT B
fFpTerH) S WIe g1 &g STANT fobam T | fR-4R,
FIfed &ahel A STARH BT YL ANE H A% R g1 747 |
BRI 60 T DY WIa DI F-TDY 15 Il 2016 BT DY
WTE I 1 UiRreror &z T e s & el |
T 60 foaaral 1 AT foram |

3.3 Biology and management of aquatic weeds

3.3.3 Large scale demonstration of technology for water
hyacinth management in Moti lake at Motihari
(Bihar)

An area of about 6 acre was identified for water
hyacinth management demonstration in Moti lake. Initially
spray of 24-D and glyphosate was done on different
patches of water hyacinth. The semi dried water hyacinth
after treatment was removed and brought to site for
compost making. Gradually, identified site was completely
cleaned. About 60 tones vermicompost was prepared. A
training programme was arranged for the farmers and
NGOs on 15 April, 2016. About 60 farmers participated in
the training representing nearby villages.

Utilisation of weed biomass for composting

Training to farmers for compost making

JCB machine and labour

3.3.4 3TV IRAT Jicievdiel 3R fRpiefear .
§RI STl ¥l &1 Ydblhd ydead

9 YA &1 YHATT RAcaR 2015 7 B T8 off | Th
AEIM 91, B8 THR & SUAR {63 T SN T1- 3erevaRar
STGTCN=ICT T Th IR ¢ H BIeAl; T2- Ub dR [Fgibicr
BT BTSN T3 - 3ecv=IvgT JTo7ev-IcT &1 8% A+ fgdrd:
T4 - 3oTvNGT Tc7ev=Tel AR fAFIplear . 3 & T
SYAR BRAT; T5 - A F8l9 H 3eav=RaT 3eev=rer 3R
12T SUAR BT Ud 16 - FFf3d SuaR |

fRIfSa STaR #§ STa@H! STu IR FdrE 182
IJW. F 555 A FAE dP d¢ TS AP &Y HEM
SGTVIRYT 3reiev+er 3R fagrepfer ¥, & SuaRd <&
# RI% 20.4 WHI. TP B 91, i B A9 TAeIH & JaxTed
W STEIRT <& H I 343 9HI. 0 ¢ (T 3.3) | Fad
3N SlaTs afacar 3R qdaR H a1 urdy a1 | it
SUAR # I&H Told RIS ST 9.3 TT. /e 9§ 95.9 7T,
/T B AT | e HH GET ol 8% T STeTevaRaT
S7eTeN=ICT IR Ao W, & Su=iRd & # <xar AT
(= 3.4) |

Al BT TG A1 | AR qP BT UrT 1307 |
el BT ScTa A4 W SR—eR dedT1 g3l S # siftrdaq
U AT | JeTRARAT deTevieT AR fAgrafer . &1

3.34 Integrated management of water hyacinth using
Alternaria alternata and Neochetina spp.

Experiment was setup in September, 2015. After
one month of establishment six treatment viz., T1 - one time
application of Alternaria alternata ; T2 - one time application
of Neochetina spp.; T3 - monthly application of A. alternata;
T4 -monthly application of A. alternata and Neochetina spp.;
T5- quarterly application of A. alternata and Neochetina spp.
and T6- control.

Water hyacinth height increased from initial
average height of 18.2 cm to 55.5 cm in control while it was
29.4 cm in treatment where Neochetina spp. and Alternaria
alternata were added at monthly interval. There was
significant decrease in height (34.32) in treatment in
comparison to control where Neochetina spp.and A. alternata
were released at quarterly interval. Maximum height in
control was observed in October and November (Figure
3.3). Dry weight was also increased significantly from initial
average 9.3 g/plant to 95.9 g/plant in control. There was
minimum increase in dry weight in the treatment where
Neochetina spp. and A. alternata were added at monthly
interval (Figure 3.4).

Flowers were produced from March to November.
There was gradual increase in flower production from
March onwards which reached maximum in the month of
June. Visible impact of Neochetina spp. and A. alternata was
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el @) ST 9 G A Af¥ea uvra uran | fifya observed on flower suppression in different treatments.
SR ¥ 3T 559.2 el ST~ N STafs Ta A (25.9) The average maximum flower were produced in control
o T TS 97 d/(*ICVZIC/ sk AT Ra o (559.2) while minimum (25.9) were produced in treatment

¢ o -y having monthly application of A. alternata and Neochetina
il g | 39D TRAT & dm i S 9 spp. followed by quarterly application of Neochetina spp.

S7e1ex=IeT 1 SUHTRT St ¥ 29.43 3R $9P 915 K% U6 and A. alternata (39.43) followed by one time (117.43)
IR fFIIB T SUATRT b H 117.43 g3 (A 3.5) | application of Neochetinaspp. (Figure 3.5).

90 ET1 ET2 HT3 HT4 HTS MHTe

Height/ plant (cm)

January February March April May June July August September October November December

Month

A 3.3: O 1 B AR (FHL) W A ITARl &1 991

Figure 3.3: Effect of different treatments on height (cm) of water hyacinth
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Figure 3.4: Effect of different treatments on dry weight (g) of water hyacinth
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T1: One time application of Alternaria alternata ; T2: One time application of Neochetina spp.; T3: Monthly application of A. alternata;
T4: Monthly application of A. alternata and Neochetina spp.; TS: Quarterly application of A. alternate and Neochetina spp. and T6: Control

rp= 3-5) SR & HAl & I R A= STERT @1 W

Figure 3.5: Effect of different treatment on flower production of water hyacinth

3.3.5 §& R SaeRs e fearafl. 3 smard
arferefierar wa afer gwmasn

8 YATT SaY 2016 H TS UBR & WINSH S

# foT TTT | <91 BT AT B A8 el IR I STl T3

ot H Rerd SR a9 8IS Wigel @ SAdHl

T BR <l H 3 UPHR ¥ Srell T3 & YT e g8

3Rl TR ¥ W R il {6 WTgfde &9 4 drarel §

STgH! BT HHAT YTRIT I & | STl & 370 fadrd &

forr uftrer Aiex ari # 200 T MR, 40 AT KT W
BT 3R 10 TT. JRAT STl 17 |

& YANT A SUART & A1 IR AJHR0T A b
TAT| TH FEIM B g <di H WRUAAR P 30T ThR o
R 89 @ 918 fAgiafe7 =il 31 30, 60, 100, 150 T4
200 T /29 P S ¥ BISI AT | T SYAR # DI A
B W & 3R WR 30 /< &l <} | Bis T | FRifa
IYAR H BTS DI a1 BIST 14T |

THh a9 & RIS H, TABH! DI SATS 10.7 Y,
@1 IR SIT A 32.0 AL TF Hgidl ITel STAR H Ugd
TS STdfd fF91epfcT 200 /T4 ¥ SUAIRAT <alf § I 22.1
I d% ugdl | Ue 91 § WRUGIR @) 9gaR 150 Q4
100 /29 &) AT H BIS T SdbRS Iel SUAR H Bl
DI 3TYeT BT HH 9l T8 (Fersr 3.6) |

3.3.5 Number dependent population dynamics and
damage potential of bioagent Neochetina spp. on
water hyacinth

In the month of January 2016, the experiment was
started in large plastic fiber tubs. The tubs were cleaned and
new soil and water was filled. Small size water hyacinth
plants were collected from nearby Adhartal pond and were
put homogeneously in tub in such a way that, water surface
in tank was covered by water hyacinth as a mat usually
occurs in natural infestation. For good growth and
establishment of water hyacinth, 200 g dung, 40 g single
super phosphate and 10 g urea was added at per cubic
meter.

The experiment was done with seven treatments in
four replications. Bioagent Neochetina spp. at the rate of 30,
60, 100, 150 and 200 weevils/tub were released after one
month of establishment of weed in the tub. One treatment
was kept for quarterly augmentation of weevil at the rate of
30/tank. In control, no weevil wasreleased.

Water hyacinth height increased from initial
average height of 10.7 cm to 32.0 cm in control while it was
22.1 cm in treatment where bioagent Neochetina spp. were
released at the rate of 200/ tub. Growth of the weed was also
suppressed significantly in 150 and 100 weevils/tub but it
was not affected significantly in 30 and 60 no. of release/ tub
than the control duringone year (Figure 3.6).
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Figure 3.6: Effect on height (cm) of water hyacinth with different Neochetina population
T SuErR | Yh g Y R AT 4.84 T Dry weight was also increased from initial average

W 291 UT/TeAIC 9 TAT | A HH GET ol 200 /<4 4.84 g to 29.1 g/plant in control. There was increase in dry
' weight in the treatment where 200 no. of Neochetina spp.

qTel SUAR H URIT AT ST & 60, 100 UG 150 TR&AT & B
& ) Qéf (\QEI were released, but it was at par with the release of 60, 100
: 9 B SRR R STl PTG HH o (R 3.7) | and 150 no. of weevils, however, it was significantly lower
than the control (Figure 3.7).
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Figure 3.7: Effect on dry weight (g) of water hyacinth with different Neochetina population
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In water hyacinth, flower started to appear from
last week of February, 2016. Minimum number of flowers
(6.72) were produced in treatment where 200 weevils/tub
were released followed by 150, 100, 60 and 30/tub.
Maximum flowers (474.67) were produced in control where
no weevil were released and water hyacinth was sprayed
with insecticide to exclude the insects. It clearly reflected the
impact of weevils in suppression of flower production due
to feeding stress by the weevils (Figure 3.8).
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Figure 3.8: Effect on flower (no.) production of water hyacinth with different Neochetina population
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Monitoring, degradation and mitigation of herbicide residues and other pollutants in
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qfaRoT 3§ Yqueh! g AR TN BT JueeH
Td MG ARy @ Refer a9 Ridree & 3& 8 | gat
H SuRerd el a2y 5 dacl Hoa-eiel g
el @ dfed UG w0 A AMG IR Ol W)W
EIM®REG U9 STed 8 | ST Bad Sdred # 3[avml &
T 819 & BRUT BIAT © | I9T T RGOS ® HROT IAMh-2N
Wwﬁwaﬁﬁ?mwaﬁwwwﬁw
2 | gafory vafarer # wreTel SRy I UgWa! T STTECH
R @ 99 WX METRT URITSHT BT IR fohar |
T, U T &1 & AT BT &g uRReIf # 1d 7o g
BTel § A= -3 BT rdeiid fhar 13T |

Persistence of herbicide residues is of great
concern as presence of herbicide residues in the soil may not
only damage the sensitive succeeding crops but also
adversely affect human and animal health due to
bioaccumulation of residues in crop produce. Due to rain
and irrigation, persisting residues are likely to move
towards subsurface soil and may contaminate ground
water. Thus project on monitoring, degradation and
mitigation of herbicide residues and other pollutants in the
environment has been initiated. Crop, water and soil
samples were evaluated to determine persistence and
bioaccumulation of various herbicides in fishes and crops
under field conditions.
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4.1 TSR ARET BT T, 411 gF S Wd @) ga1 H e —atea, ST IR Shobha Sondhia
a, B g IR A HEATHRIRI (418, FARRRA d GSIHIE & A1, @@ P.J. Khankahane
Sfral W g qer et S PT IFEIT
HEERIRGEIEY] Residues of bispyribac-sodium, metsulfuron-methyl,
Impact of herbicides chlorimuron and pendimethalin in soil of rice field
in soil, water and non- 413 I T T BT IS TEET O TR ST HT IHEG | 2T \IET Shobha Sondhia
targe.te.d Organisms and Effect of herbicides on soil and water physico-chemical
herbicide mitigation properties
measures
414 <4 2015—16 # WG SHGN DT HUEEA =T WS Shobha Sondhia
Dissipation of herbicide residues in Rabi 2015 .S, @@ P.J. Khankahane
417 a1, O 9 9 & U # ARRIS ST ST e
HCATRRIT— IS e @ U=y yerRif & Shobha Sondhia
LC/MS/MS &IRT 9gdrd -l
Identification of metabolites of bispyribac and
metsulfuron-methyl in soil, water and rice plant by
LC/MS/MS
418 fRR TR @ SUANT W Ugfid g 4RATd el &1 | WM Witk Shobha Sondhia
TATHT WS @F@H PJ. Khankahane
Evaluation of risk of ground water contamination by the
continuous use of herbicides
419 T # WIHEE g 24—S]. & MR & fog g v« 3T IfRRT  Shobha Sondhia
ERT fafer @1 faem
Development of method for determination of 2,4-D and
paraquat in chickpea by UFLC
42 WRT T ST H BT 421 Y1 H YRR BT fdd sruac A, <R
BT THcH Biodegradation of pretilachlor in soil P.P. Choudhary
Degradation of herbicides in | 422 #ar @ AT & STURMASIT BT Vg5 d CTghISvaT R gﬁ%—@
soil and water faRer g1 3udee
Rhizobium sp. and Trichoderma viride degraded P.P. Choudhary
topramezone in soil and media
423 @ WICIATS RN &I J&T U=y g AR
Effect of soil humic substances on the photolysis of P.P. Choudhary
isoproturon
424 S ¥ YSIATGAR BT BTSRRI . g
Photolysis of pretilachlor in water P.P. Choudhary
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4.3 IR /STl g | @ 432 NI verRl & g & fT UIQY SUTR §F @ MR | fol. @aen ud
TRt BT SUANT BRd g TR el Ul | e ST e
TG BT g Yool gRT Testing of terrestrial weed based phytoremediation P.J.Khankhane,
SR system for pollutants removal Shobha Sondhia

4.1 ST IJEAST BT a1, U 9 AR oAfer
Siral U= e BT 9919 9 I & SUTd

TRYTIR 30T & o1 Ine-mel & 9ed ST &
HROT IMHATRN Y8 & g8 (elfeiT ufdean) afeal a
AT STt Sl H e Fad § | |o AHARIT STANT &
1 IR RISt U 4 1 STerdt © | AR SATGTaR
AWl T 37T T=T STIdT UR TETT STETedT IHTd STeldl & |

411 99 $ €T P a1 4 HeddaRRI-—engd,

Fatdga,  fyguradds—wifsaa ¢
TSR erelF © ANl BT FeTI
e H fguriee—aifsay, iSmeeia 9

JATATHRT (HEHTFIR A + FARTYRIA) T [SShTd 25, 750
T 20 UL/T. B R F IF DI HEA H B T iR
FASHHIHG  + WSHARRE (60 + 4 IL/T),
T IARIR + ACHARR—Hrset (28 + 4 U1 /7.)
IR USRI (750 UT. /7)) BT f5edhIa 18 &7 wda H
&1 H fpar 77 | UBel fa7 | FerE Ib A, gaT g Ui
STl JTaRsi BT freriRor forar T | el fosan
@ g% UM G 7Ol D T Uhd (53 T | @ H auf &
ITHY 3R R & 91¢ 7T & |4 H H 0 9 100 a1 @ I
THAT @ AT G Hed w1 uRIEor faar 1 | e T
BT T YLUAX. g7 39St & foru fageryor fosam wam |

HaT 4 0 ¥ 90 AT & ST 0.0484 I 0.0070 pg/g
fITURRIs® Afead & 37999 U T Siafd die § sl
HTAT 0.635 I 0.387 pg/g TR AT | U= 3 0.025 | 0.00082
ug/ g FAURIRITH—AINETH & Fa=Y 0 ¥ 60 Al TP U
T, STafds Al # SHH! AT 0.001 pg/g H HH 0 H 60
fo=l & ol R | W% 2016 B IR HaT H HEHARRIA
—fermg o @ SraRiur @1 73T 0—30 AT # 0.0812 W 0.0125
ug/g ATl AT | e & diel § 0—30 AT 7 0.0394 F 0.
0037 pg/g ACHARRI & 3TaRY IR T | ITeTd & 9T+l #
5 9 30 faA § 0.0074—0.0039 pg/ml HEHARRH &
JARY YR T, Wdfh ASSll W 20 f&A & YA 0.0012
ug/g STaRIY URI R | 9&T ¥ 0 ¥ 60 &A1  0.125 9§ 0.0014
ug/g FARRRA & IERIY U T, Safds urell # gaa@!
HTAT 0—30 a1 # 0.381 | 0.0029 pg/ g TR AT | °ielf # o
3 60 T # USMerela @ JraeiNl &1 #13T 1.21 ¥ 0.0338

41. Impact of herbicides in soil, water and non
targeted organisms and herbicide mitigation
measures

With the increasing use of herbicides for weed
control, the applied herbicide may find its way into streams
and underground water sources by runoff and leaching
mechanism. A side effect of usage of some herbicides may
results in unfortunate consequences to non-target
organisms. The most obvious effects of herbicides on fish
and other wildlife are direct effects of acute poisoning.

411 Residues of bispyribac-sodium, metsulfuron-
methyl, chlorimuron and pendimethelin in soil of
ricefield

Bispyribac-sodium, pendimethelin and Almix
(metsulfuron + chlorimuron) were applied at 25, 750 and
20g/ha to the paddy crop in Kharif and clodinafop+
metsulfuron-methyl (60+4 g/ha), sulfosulfuron+
metsulfuron-methyl (28+4 g/ha) and pendimethelin (750
g/ha) were applied in Rabi to wheat plots at recommended
doses. Herbicide residues/dissipation was determined in
water, soil and plants at zero days to till harvest. Water and
fishes samples were collected after herbicide application
and rain event in Kharif and after flood irrigation in Rabi
between zero to 100 days to determine bioaccumulation and
persistence of herbicides. Effect of herbicides on fishes,
mortality and water quality were also evaluated in the
respective days. All samples were processed and analyzed
for residues by HPLC.

Bispyribac-sodium residues in soil were found
0.0484 t0 0.0070 pg/ g at 0 to 90 days, while in plants 0.635 to
0.0387 pg/ g residues were detected at 0 to 30 days. In the
water samples, 0.025 to 0.0082 pg/ml bispyribac-sodium
residues were detected at 0 to 60 days, while in the fishes,
residues were below <0.001 pg/g at 60 days. Metsulfuron-
methyl residues in Kharif 2016 were in the range of 0.0812 to
0.01258 pg/ g in soil at 0 to 30 days. In the rice young plants
0.0394 to 0.0037 ng/ g metsulfuron residues were detected at
0 to 30 days. In the adjacent pond water, 0.0074-0.0039
ug/mL metsulfuron residues were detected at 5 to 30 days,
while in the fishes, 0.0012 pg/g residue were found at 20
days. Chlorimuron residues were found 0.1250 to 0.0014
ug/g in the soil at 0 to 60 days, whereas residues were
ranged between 0.381 to 0.029 pg/g in plant at 0 to 30 days.
An amount of 1.211 to 0.0313 pg/ g pendimethalin residues
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were detected in the soil at 0 to 90 days. However, 1.21 to
0.0338 ng/ g pendimethalin residues were found in plants at
0 to 60 days. In the adjacent pond water, 0.0086 ng/mL
pendimethalin residues were detected at 60 days, while in
the fishes, 0.0022 pg/g residues were found at 30 days.
Herbicides applied in the Kharif were dissipated according
to first order rate kinetics (Figure 4.1). In rice grains and
straw resides were found below the limit of quantification.
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Figure 4.1: Dissipation of herbicides in Kharif 2016 a) soil b) water

413 YaI 4 wid @ wifoe @t o w®
SAMHATRIN BT YHTd

EF 2016 H @A B T H ATHARN B STANT
@ 915 9 9l & UIUT 9 31 H SITET SR e uray T4 |
&Y Y FATSHTHIY, HCAATIR A, TSHIelH, AehIIegRI
IR W% ¥ fequride—afead, 1 feser +
FARIIRA—SUT8 T YSHAAH & STANT & FHROT Teel]
@1 g 8] UIg T8 | BRI & WA & Jear dreld &
S D IOt H SATET SR AR AT | gEfy e &
S @ fivE. 9 S A W B WY FHH U TS
(arferant 4.1) |

41.3 Effect of herbicides on soil and water physico-
chemical properties and fishes

There was not much difference on water pH and
EC after herbicide application in rice field in Kharif 2016.
Mortality of fishes was not observed due to clodinafop,
metsulfuron, pendimethalin, sulfosulfuron application
during Rabi and bispyribac-sodium, metsulfuron-methyl +
chlorimuron- ethyl and pendimethalin application in Kharif
season. Water quality of pond with respect to pH did not
vary significantly after receiving runoff water from adjacent
rice field. However, pond water EC decreased with respect
to time and receiving of runoff water (Table 4.1).

riry ak 4-1) TMHTRMAT & YART & BROT G @I ot R qLod. vd S & Hed H g
Table 4.1: Water quality of pond with respect to pH and EC(uS/cm) in Kharif 2016 after herbicides entry

Days Control Pendimethalin Bispyribac - Metsulfuron +
sodium chlorimuron

pH EC pH EC pH EC pH EC
0 8.1 531 8.0 523 8.1 478 8.0 530
5 8.0 519 8.0 548 7.9 494 8.1 501
10 8.1 507 8.02 554 8.1 493 8.0 502
20 8.1 545 8.1 555 7.9 486 7.9 501
30 7.9 488 7.9 504 8 495 7.9 511
60 7.5 166 7.51 155 7.5 516 7.5 129
At harvest 7.7 122 7.81 116 7.8 115 7.8 128
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4.1.4 XdY 2015—16 ¥ I @Yl BT TeC

&1 2015—16 H 0—60 fa= H HaT # ACHARRIA
T ATAT 0.19355—0.0012 pg/g @ B9 Ul # 0.1243—0.0033
ug/g AT 9rdl T 90 fRAT & 9Ig SRS @) WA
FrEiRor 731 @ HH urRy | g B wd # 0—60 oAl A
T H 9 @1 AT 0.327—0.0024 pg/g U
T Sigie UrEl # gEG! ATAT 0.1935 ¥ 0.0012 pg/g UK
T | 90 a1 & 1< T H STaRINT B /=T FerRor e &
He Ry W | N, B I ud g A A saer @1 A
FeRoT ergar & <l ol AT | 8 @ U H A TS Y &
3ael B HET 0.07962—0.0302 pg/g Al AT G HAT H
0—60 &1 # AT ATAT 0.1792—0.006 pg/g IR T | g
@ T g A H FARIABIY BT AT FERT 9T § HH
ol TR | <& AEE A a1 | IR e Ud O ford g
T H YCHARRE  RIgd + FASH®Y 3R
TEh ITRR + HeHAUgR A @ aes! & A Ay #
Rl T (s 4.2) |
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414 Dissipation of herbicideresiduesin Rabi2015-16

Metsulfuron-methyl residues in Rabi 2015-16 were
0.1935 t0 0.0012 pg/ g in the soil at 0 to 60 daysin green plant,
whereas 0.1243 to 0.0033 pg/g metsulfuron-methyl were
detected in the soil at 0 to 60 days. After 90 days, residues
were degraded to below detection limit. Sulfosulfuron
residues were found 0.327 to 0.00240 pg/g in the soil of
wheat field at 0 to 60 days, however, 0.1935 to 0.0012 ug/g
sulfosulfuron residues were found in wheat plants at 0 to 60
days. After 90 days, residues at harvest were dissipated to
below detection limit. In wheat grains and straw, residues
were dissipated to below detection limit. Clodinafop
residues were found 0.07962 to 0.0302 ng/ g in wheat plant
and 0.1792 to 0.006 pg/g in soil at 0 to 60 days. In wheat
grain and straw, clodinafop residues were found below the
limit of quantification. Higher persistence of metsulfuron-
methyl + clodinafop and sulfosulfuron + metsulfuron in soil
was found in Rabi even up to crop maturity (Figure 4.2).

1.2
== Clodinafop
19 == Metsulfuron-methyl
B Sulfosulfuron
-~ 0.8 . .
e === Pendimethalin
& 06-
he
2]
& 04+
0.2
(@) 5 10 20 30 60 90
Days after application

oA 4.2: 77 201516 & TR g, & U § AHARN & AR BT

Figure 4.2: Dissipation of herbicide residues in wheat plants during Rabi 2015-16
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P SUTTR fHaAT BT T T AT | I SR B

Tl A & AT AOell 9 99 H T8 U T, e

s SuUEd uered U | ¥Sl, 99 9 U oH

fAauraids—feas & 9 3/gged  IdIg

24—SZEISIR dllgh URTS, 2—8RIgldil—6—[—4—

TS TN—6—HTeRT  daRMfeT—2—smse 3Tl

Toigd TS Ud  2—[46—srufFemail  uraRfAfeT—

2—-3NTgd) MR, —6—8ISIaNl Jilsd URIS U T

(fa= 4.3) |

—ReITsel & 9 YHd SUT= aTef
T H 3R & Ul § UR T | S {5 2— Qi 4R

4.1.7 Identification of metabolites of bispyribac-sodium
and metsulfuron-methyl in soil, water and rice plant
by LG/MS/MS

Bispyribac-sodium metabolites were detected in
the adjacent pond water at 90 days , however residues of
parent compound was not detected in fish and rice plants
but major metabolites were detected. Three non- phytotoxic
degradation products of bispyribac-sodium in the soil, rice

plants and water were again identified this year also as 2,4-

dihydroxy benzoic acid, 2-hydroxy-6-[-4-hydroxy-6-

methoxy pyrimidine-2-yl)oxy] benzoic acid and 2-[4,6-

dimethoxy pyrimidine-2-yl)oxy]-6-hydroxy benzoic acid

(Figure4.3).

Three major metabolites of metsulfuron-methyl

were detected from soil, while two were fromrice plants: 2-

amino-4-methoxy-6-methyl 1,3,5 triazine, 2-amino-4-
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6—fergd, 135 <R 2-Tfl—4  fAemeRi—6—
fAerrsd, 1,3,5, TRITSIA JRAT U BRASIAT 1,3,5 SRIURT
g1 U U UG, AeHRRH—THIET & b
IRAT G UG FeB IS AIgS g, HSS JH & gl I
FE |

?\9/\

CH) 2-thiabio DRIEY

methoxy-6-methyl 1,3,5 triazine urea and hydroxy-1,3,5
triazine. These metabolites resulted through the cleavage of
sulfonylurea bridge and sulfonylamide linkage of
metsulfuron-methyl.

OCH,
OCH, N
COONa O—<
OCH, N
OH OCH,
(o] —( COOH
COOH OCH,
N OH OH
( 2-[4,6-dimethoxy pyrimidine-2-yl)
(o] . .
N oxy]-6-hydroxybenzoic acid
OCH, OH
2-hydroxy-6[4-hydroxy-6-methoxy
primidine-2-yl)oxy benzoic acid COOH
OH

2,6-dihydroxy benzoic acid

A 4.3 fSAURYde—TIfeTy & 3Mdged SAE & T —TH.0d. / THUE. gRT U8
Figure 4.3: Identification of metabolites of bispyribac-sodium in soil, water and rice plant by LC/MS/MS

418 WHARN & FRAR SUANT 9 R ol
D YU BT YT b

ﬁ%ﬂﬁ{ﬁ?ﬁwaﬁr FAT AT ST
2| eI’ AN g # ‘gﬂ?&‘ha B0 €| SHferg
UTpicies aul & SfcFid SRl ®1 Afereliear a SlifeRT
BT &7 1,2 9 3 e & STSAICR § Hodia faar 1T |
HTATRR RS BT ATRHARICY Bl FIg W 4 T4 8
. /7. @ R A BsHa v  qen i avf &
ER1 SlFRRT &1 feiRer fdar wa1| ge1 & 97 0-25,
25—50, 50—75, 75—100, 100—125,

4.1.8 Evaluation of risk of ground water contamination
by the continuous use of herbicides

Herbicide leaching is considered as main cause of
ground contamination due to their solublity in water and
thus poses arisk of ground water contamination. Therefore
mobility and leaching potential of herbicides under natural
rainfall conditions were evaluated in lysimeter of 1,2, and 3
meters. Metsulfuron-methyl was sprayed at 4 and 8 g/ha on
the surface of each lysimeter under field conditions and
allowed to receive natural rain (approximately 1090 mm).
Soil samples up to 0-25, 25-50, 50-75, 75-100, 100-125, 125-

150, 150-175, 175-200 and 200-225

125—150, 150—175, 175—200 d
200—225 HHN. B TSRS I ThF
fed w9 T ®HIT A
ATHATYRTA-THATSA BT
TferRietar @1 Ta LUl gIRT
fereeryor favar ram |

0—60 fadi # Ha1 @I
=1 TER1E H HeHARR Bl
ATAT  SATRT Ot AT
NEHARRA & aRY U o &
U 0.117—0.525 3R 0.525 |
0.9492 ug/g R | @ At

cm depths were collected from
lysimeter and analyzed by HPLC
to determine the movement of
metsulfuron-methyl in the soil
and to predict possible risk of
ground water contamination.

Metsulfuron-methyl residues
were higher in surface soil and
were found up to 60 days insoil at
various depths. An amount of
0.117 to 0.525 and 0.525 to 0.9492
ng/g metsulfuron-methyl
residues were detected after one
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day while with receiving of subsequent rain and passage of
time, it decreased to 0.091 to 0.3940 pg/ g and an amount of
0.01159 to 0.5127 pg/g metsulfuron-methyl residues were
detected at 20 days. Metsulfuron-methyl residues were not
detected after 90 days in any depth. pH of the soil and water
(7.75 to 8.54) was increased at various depths after its
application (Table 4.2and 4.3).

Metsulfuron-methyl residues were not detected at
90 days, however its metabolite 2-amino-4-methoxy-6-
methyl 1,3,5 triazine urea and hydroxy-1,3,5 triazine were
detected. Two metabolites of metsulfuron-methyl viz
amino-4-methoxy-6-methyl 1,3,5 triazine urea and
hydroxy-1,3,5 triazine were also detected in the leachates at
60 days.

AIfABT 4.2: TCTARRA & frgaHa & 91¢ a9 gRT ST & W.g. A H ArgAHex @l fafi=t $a18 vd 78318 W y9mE

Table4.2:  Change in pH of the soil at different depth and hight (cm) after application of metsulfuron-methyl and
subsequentrain
Depth SD 10D 30D 60D 90D
I m 2m 3m I m 2m 3m | Im 2m 3m [ Im 2m 3m | Im 2m 3m

UPPER 7.82 | 794 7.95 7.66 803 | 7.79 | 7.85

8.06 8.13 | 826 | 835 823 | 8.14 8.10 pH

0-25 7.80 | 791 7.80 7.70 793 | 7.68 | 7.92

8.08 8.16 [ 8.16 8.48 8.21 | 8.23 831 8.33

25-50 7.75 795 | 7.897 7.73 790 | 7.76 | 7.77

8.04 8.19 | 8.28 | 837 8.34 | 8.53 8.54 8.25

50-75 7.75 791 7.95 7.77 791 8.03 7.88

8.01 8.16 | 826 | 8.36 8.22 | 842 8.47 8.45

75-100 - 7.9 7.95 - 7.88 | 8.02 - 8.08 8.2 - 8.45 8.59 8.53 8.55
100 -125 - 7.9 7.90 - 7.88 | 8.02 - 8.03 8.19 - 8.35 8.53 - 8.46 8.61
125 -150 - 7.9 7.90 - 7.88 | 7.96 - 8.06 8.06 - 8.38 8.24 - 8.44 8.47
150 -175 - - 7.95 - 7.96 - 8.02 - 8.54 - 8.46
175 -200 - - 7.95 - 7.96 - 8.16 - 8.49 - 8.42
200 -225 - - 8.01 - 7.99 - 8 - 8.4 - 8.29
200 -225 - - 506.5 - 757.5 - 245.5 - 119.65 - 167.8

D = Days; m = meter

AITADT 4.3: T BT UM UG, U $.391. UR AT BT JH1d

Table4.3:  Changein water quality with respectto pH and EC (mS/cm) of leachates

Samples 1m 2m 3m

Date pH EC pH EC pH EC
8/7/2016 8.16 3.54 NL NL NL NL
5/8/2016 8.07 2.59 NL NL 8.23 0.29
6/8/2016 8.15 1.68 8 0.95 7.96 1.65
8/8/2016 7.99 1.78 8.1 0.69 7.94 224
10/8/ 2016 8.03 1.97 7.96 2.05 7.91 248
16/8/2016 7.93 1.98 7.95 3.57 7.91 221
22/8/2016 8.07 0.73 7.95 3.18 8.06 0.82
26/8/2016 8.06 0.82 8.19 1.95 8.42 0.69
30/8/2016 8.64 0.22 8.57 1.98 8.94 0.39

NL= No leachates; m = meter
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HITeT Bl STeal URUd DR & [T BB ATHATRIA]
BT UAISH B ©T H YINT ASAF B bl © D
RTde e IR—aa-TcHd IMHAEN 8| 3T SHBT
ST 9 $dd Udsied & w0 ¥ BAd &I IRUFadT Bl
9QIdT ©, Sfod A TP herg BT W AT &7 Fhdl © |
WRTFETE RT Bg SIYIdR Ud SMHRADG g BT arar Al
forar STTaT 1 91 s WIfad UM BT SiHY @ forg
WA @) gfg Ud eMHARN & e & =+ H oy
fopam T 7 | =9 ¥ Wigdic & FER 4 UB U, R
forar = o) MeiRoT e¥dr 0,001 pg/ml IR TRAT|
Urel g a1 § URTEdie Bl IARIS MR dige. ur iR
qrT 147 |

HaT g UiEl & T W & W $ g8 Uhd hd
T | ]T U< & T JaT H AR} & AIAT 0.4460, 0.3551,
03827 Td 05494 pg/g Ui T, S f5 weR & T
TTHY 0.0079, 0.0082, 0.0151 T 0.047 pg/g BT T | Hee
@ FHT T B G H <0.01, <0.01, 0.028 T 0.0325 ng/g
URTgTE & 319N Uiy T3, ST fb URTHIE Yers o e
500, 700 T 1000 UT /. BT &% A SYAMRT o (ATfeTdT 4.4
U4 4.5) |

41.9 Use of paraquat as defoliant for early maturity of
chickpea andresidues status

In order to reduce days of crop maturity, use of
herbicides as defoiliant may be fruitful in understanding of
its effect on crop physiological maturity and fate of
herbicide residues in chickpea seeds. Hence, herbicide
paraquat was chosen to evaluate its use as a defoliant for
early maturity as well as to facilitate easy manual or
mechanical harvesting of chickpea and residues status.
Paraquat has claimed many fatalities due to accidental or
deliberate ingestion of the concentrated form of the
substance. Paraquat in chickpea was determined by UFLC
with a detection limit of 0.001 pg/mL. Analysis of paraquat
in plantand soil was found pH dependent.

Soil and plants were collected after spray of
paraquat on chickpea crop. After two hours, paraquat
residues in chickpea soil were found 0.4460, 0.3551, 0.3827
and 0.5494pg/g and decreased to 0.0079, 0.0082, 0.0151 and
0.047 at harvest, respectively. Paraquat residues in chickpea
leaf were found to be <0.01, <0.01, 0.028 and 0.0325 at
harvest in paraquat treated plots at 500, 750 and 1000 g/ha,
respectively (Table 4.4 and 4.5).

aifer®T 4.4: WFAc & JaT H TSI BT JUAYAAL gRT FeriRor

Table 4.4: Analysis of paraquat residues (ng/g) in soil by UFLC
Treatment (g/ha) 0 day 5 day At harvest
250 0.446 0.032 0.007
500 0.355 0.049 0.008
750 0.382 0.306 0.015
1000 0.549 0.257 0.047
dfelT 4.5: WRTEEIEC & Ul H AU BT Q0. GH.H1. §RT IRy
Table4.5:  Analysis of paraquatresidues (mg/g) inleaf by UFLC
Treatment (g/ha) 0 day 5 days 10 days
250 0.279 0.152 <0.001
500 0.316 0.288 0.003
750 0.346 0.252 0.008
1000 0.514 0.311 0.052

T EC B 91§ I Pl Ul H URTGdIc & a9t &l
ATAT 0.279 H 0.514 pg/g YR T G B8 & A H AT
<0.001—0.052 ng/g UTE I, W&l R WRIFEE BT TR
A 250—1000 TT. /T, BT &% I fobar 71 o (arferapt
4494 45) | T B (BB H 0.0443 —0.3028 pg/g WIadrc
BT 7= 5 fo 918 IR R 9 Fels b I sUS Y
@Y AT TEHR <0.01—0.068 g/ g I8 TS |

After two hours, paraquat residues in chickpea leaf
were found 0.279 to 0.514 ug/g and decreased to <0.001 to
0.052 pg/g at harvest after spraying of paraquat at 250 to
1000 g/ha, respectively (Table 4.4 & 4.5). In chickpea pods,
0.0443 t0 0.3028 ng/g paraquat residues were detected after
5 days and decreased to <0.01 to 0.068 ng/g at harvest in
paraquat treated plots at 250 to 1000 g/ ha, respectively.
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Paraquat application
at 750 to 1.0 kg/ha as
defoliant enhanced the
process of maturity of
chickpea and 10 day were
saved by this application.
However, paraquat
application at 750 g/ha
and 1.0 kg/ha resulted in
residues which were
below the maximum residue limit set for peas.

4.1.7 Effect of paraquatas defoliant on soil microbes

Fungal population was found 14,10,17 and 9
CFU/gx10’ at 0, 4, 10 days and at harvest, respectively in
control whereas in paraquat treated plot, fungal population
was found 5-15, 6-14, 4-5 and 2-8 CFU/gx10” at 0 to harvest
in paraquat treated plots at 250, 500, 750 and 1000 g/ha
rates, respectively (Table 4.6 and 4.7).

Fungal population at 0 to 10 days and at harvestin chickpea field soil

Fungal population (CFU/g x 105) days after application
Treatment (g/ha)
0 day 5 days 10 days At harvest

0.00 14 10 17 9
250 5 8 11 15
500 6 6 8 14
750 4 5 13.1 (harvest) -
1000 2 3 8 (harvest) -
SEm:+ 0.30 0.96 0.34 0.42
CV 14.08 0.38 9.07 11.14
LSD (P=0.05) 0.86 0.77 0.97 1.19

aIferdT 4.7: T H 0 I 10 9 T PFeE & THI JFIRAT G=AT

Table 4.7: Bacterial population at 0 to 10 days and at harvest in chickpea field soil
Bacterial population (CFU/g x 105) days after application
Treatment (g/ha)
0 day 5 days 10 days At harvest

0.00 24 25 22 14
250 18 19 10 5
500 13 18 8 8
750 13 12 8 (harvest) NA
1000 10 8 5 (harvest) NA
SEm + 0.95 1.03 0.71 0.63
CvV 12.16 12.60 13.58 19.73
LSD (P = 0.05) 2.68 2.92 2.02 0.95
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4.2
421 Biodegradation of pretilachlorinsoil

Degradation of herbicides in soil and water

In the present investigation, an attempt was made to
isolate pretilachlor-degrading beneficial microorganisms
and their efficiency to decontaminate the soil. It was found
that Rhizobium sp. could utilize pretilachlor for their energy
source. Within 30 days, most of the applied pretilachlor was
degraded by bacteria. Rhizobium degraded pretilachlor by
releasing extracellular enzymes, which acted upon it,
converting into simpler forms enabling the microorganism
to derive energy from the herbicide for their growth and
maintenance. The degraded products were characterized
structurally by the mass spectra found from LC-MS/MS and
the structures were further confirmed by the spectra of
synthesized molecules and previously reported degraded
compounds of pretilachlor. Major degradation products
were 2',6'-diethyl-N-(2-hydroxyethyl) aniline; 2',6'-
dimethyl-N-(propoxyethyl) hydroxyl anilide; 2-chloro-2',6'-
diethyl acetanilide and 2',6'-diethyl-N-(propoxyethyl)
aniline.

4.2.2 Rhizobium sp. and Trichoderma viride degraded
topramezone in soil and media

Herbicides of the group of pyrazolone or
benzoylpyrazole have been introduced in Indian
agriculture with the registration of topramezone, a post-
emergence HPPD inhibiting molecule applied in maize to
control annual grass and broad-leaf weeds. The impact of
the herbicide in the agricultural environment of our country
is not much known. An investigation of the interaction
between beneficial microorganisms and topramezone was
conducted. Two microbial strains capable of transforming
topramezone were isolated from contaminated soils and
characterized as Trichoderma viride and Rhizobium sp. They
survived in the minimal broth having topramezone at the
level of 500 mg per litre of media. In sterilized soil spiked
with herbicide, microbes degraded 90% of the applied
topramezone within 30 days of incubation. Major reactions
involved in the degradation process were decarboxylation,
desulfonylmethylation followed by hydroxylation,
demethylation and alkyl hydroxylation. Metabolites
formed in the soil and media within 30 days after incubation
were identified by liquid chromatography-mass
spectroscopy with positive modes and tandem MS-MS
technique. Major metabolites were: [3-(4,5-dihydro-1,2-
oxazol-3-yl)-4-hydroxy-o-tolyl](5-hydroxy-1-methyl-
pyrazol-4-yl) methanone (I), [3-(4,5-dihydro-1,2-oxazol-3-
yl)-4-mesylphenyl] (5-hydroxy-1-methyl-pyrazol-4-
yl)methanone (II), 2-(4,5-dihydro-1,2-oxazol-3-yl)-3-methyl
sulfonyl toluene (III); [3-(4,5-dihydro-1,2-oxazol-3-yl)-2-
hydroxymethyl -4-hydroxyphenyl](5-hydroxy-1-methyl-
pyrazol-4-yl)methanone (IV); [3-(4,5-dihydro-1,2-oxazol-3-
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yl)-phenyl](5-hydroxy-1-methyl-pyrazol-4-yl) methanone
(V); 1-methyl-5-hydroxy-pyrazole-4-carboxylic acid, 4-
pyrazol-5-yl ester (VI); 2-(4,5-dihydro-1,2-isoxazol-3-yl)-4-
hydroxytoluene (VII); 1-methyl-5-hydroxypyrazole (VIII);
3-methoxy-5-hydroxy-4,5-dihydro-1,2-isoxazole (IX) and 3-
methoxy-4,5-dihydro-1,2-isoxazole (X). A scheme for the
pathways of degradation of topramezone by these microbes
was proposed (Figure 4.4).

12-dmgAISiSia (IX) UG 3—  HTa{1—4,5—
STEeTSRI—1,2— 3msrerard (X) (Fa 4.4) |
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Figure 4.4: Proposed pathways for the degradation of topramezone by microbes
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4.2.3 Effect of soil humic substances on the photolysis of
isoproturon

Present experiment was conducted with the objective
to know the photochemical behaviour of isoproturon on
different soil surfaces, viz. red, black and alluvial soil under
sunlight. The half-life value of isoproturon on glass surface
was found as 25.38 days. But on soil surfaces, the rate of
photolysis was changed with the half-life values of 20.76,
27.38 and 28.02 days under sunlight for red, black and
alluvial soil, respectively (Table 4.8). Slower reactionrate on
the surfaces of black and alluvial soil was due to the
quenching effect imparted by humic substances, which
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were absent on glass surface less in red soil. The sunlight-
irradiated extracts of isoproturon and its degradation
products were analysed by LC-MS/MS using electrospray
interfacing technique and the structures of six different
photoproducts were characterised by their respective
spectra as 3-(4-isopropyl-2/3-hydroxyphenyl)-1-methyl-1-
hydroxymethylurea (I), 3-(4-isopropyl-2/3-
hydroxyphenyl)-1-methyl-1-(N,N-dimethylcarbamoyl)
urea (II), 3-(4-isopropyl-2/3-hydroxyphenyl)-1-methyl-1-
(N-methylcarbamoyl)urea (IlI), 3-(4-isopropyl-2/3-
hydroxyphenyl)-1-methyl-1-carbamoyl urea (IV), N-
dimethyl-N'-methyl urea (V), N-dimethyl-N'-dimethyl urea
(VI). The products are mainly formed through
demethylation, ring oxidation and rearrangement.

arfeia 4.8: 2 4—SEaaRIBHR TRIRH RIS Samed TRex @ g UameT @t SuReIfT # 314 |ag W fged & fay

TS G HHIHRUT Ud 37 AT AT

Table4.8:  Rate kinetic equations and half-life values for the degradation of 2,4-dichlorophenoxyaceticacid ethyl ester on
solid surfaces under the influence of sunlight
Surface Rate constant (day) R’ Half-life (days)
Glass 1.19X 10_2 0.8240 25.38
Red soil 145X 10> 0.7770 20.76
Black soil 1.10 X 107 0.8647 27.38
Allu vial soil 1.07 X 10> 0.9589 28.02
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424 Photolysis of pretilachlor in water

Pretilachlor is generally applied in the transplanted
rice. It is quite stable in pure water. The UV absorption
spectrum of pretilachlor shows a weak absorption band in
the region of solar spectrum, resulting in a slow direct
photolysis of the herbicide. In natural water, organic species
like humic acids, fulvic acids, etc. get irradiated under
sunlight and generate reactive chemical species that can
react with herbicides. The present experiment examines the
role of HA in the photochemical degradation of pretilachlor
and its degradation pathways in water. The irradiation of
pretilachlor under sunlight and artificial UV light generated
a number of photoproducts, which were analysed and
characterised by their respective mass spectra obtained
from LC-MS/MS. Considering the degradation of
pretilachlor in water, three major routes of degradation have
been proposed. The first route of the degradation pertains to
the deacylation on amide linkage. The second route involves
the cleavage of the side chain containing ether group.
Another route of the photlysis of pretilachlor involves the
cleavage of the C (aromatic)-N bond.
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Table 4.9: Effect of irrigation water and EDTA on
cadmium and lead concentration in
different parts of plant

Treatment Manganese (ppm)
Leaf Root
Tube well 38.02 27.57
Typha latifolia treated 47.80 25.40
Vetiveria treated 52.89 22.55
Drain water 77.05 19.30
LSD (P=0.05) NS NS
Amendment
No EDTA 47.36 23.66
EDTA 6 Kg/ha 60.97 23.74
LSD (P=0.05) 13.1 NS
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4.3 Bioremediation of pollutants using terrestrial/
aquatic weeds.

4.3.2 Testing of terrestrial weed based phytoremediation
system for pollutants removal

The phytoremediation system consisted of pre-
treatment overhead settling zone and treatment zone
having three pairs of sequential tanks (3 x 2x 0.75m). The fast
growing terrestrial weeds such as Typha latifolia and
Vetiveriawere planted in two rows of tanks separately filled
with porous media. The polluted water from waste water
carrying drain was flown into overhead tanks subsequently
to sequential treatment tanks. Thus Typha treated, Vetiveria
treated, tubewell water and untreated waste water were
used for irrigation. Higher heavy metals were reduced by
Typha than Phragmites karka.

Higher concentration of DTPA extractable cadmium
was recorded in soil irrigated with untreated drain water as
compared to Typha treated water. The effect of irrigation
water on heavy metal uptake by Fenugreek was assessed at
the harvesting stage. The results indicated that among
irrigation water treatments, higher concentration of DTPA
extractable heavy metals were observed in plots irrigated
with untreated drain water as compared to tube well water.
Fenugreek in plots irrigated with untreated drain water
absorbed higher concentration of manganese than tube well
water irrigation (Table 4.9). EDTA significantly enhanced
the manganese inleaf part of fenugreek.
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Technology transfer is equally important as
technology development for sustenance of agriculture.
Farmers fail to get benefit from technological advances due
to communication gap between research organization(s)
and the end-users along with lack of technical know-how.
Surveys carried out earlier revealed significant gap between
available improved technologies of weed management and
their adoption levels. However, any weed management
technology cannot perform equally in every agro-climatic
situation. On-farm research (OFR) aim is to test a new
technology at farmers' field, under farmers' conditions and
management, by using farmers' own practice as a control. It
should help to develop innovations consistent with farmers'
circumstances compatible with the actual farming system
and corresponding to farmers' goal and preferences.
Appropriately, the on-farm research programme has been
initiated to understand farmers' problems and undertake
necessary interventions through farmers participatory
approach to develop, test and evaluate cost effective
solutions for their weed management related problems.
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y9lH PRI cropping system under conservation agriculture

On-farm research and (Katni locality)

demonstration of weed
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management technologies TP BT G Fad W A vd yaee (Ra &) AT 8RS Yogita Gharde
for higher productivity < ] fr =l Vi .
and income On-farm research and demonstration of weed S Vikas Tyagi

management technologies in rice/ maize-wheat -
greengram cropping system under conservation
agriculture (Seoni locality)
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On-farm research and demonstration of weed g I Subhash Chander
management technologies in rice-wheat cropping
system under conservation agriculture (Narsinghpur
locality)
514  ©F /Hebl— g BUc Ugid § WRUAIR yeiegr die. Rig P.K. Singh

ST AR Shobha Sondhia
YA FAR Bhumesh Kumar
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On-farm research and demonstration of weed
management technologies in rice/ maize-wheat -
greengram cropping system under conservation
agriculture (Mandla locality)
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innovations in Indian farming
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5.2 On-farm research and demonstration of
weed management technologies for higher
productivity and income

51.1 On-farm research and demonstration of weed

management technologies in rice-wheat-
greengram cropping system under conservation
agriculture (Katnilocality)

On-farm research (OFR) trials were undertaken on
weed management in rice - wheat - greengram cropping
system under conservation agriculture at five farmers' fields
in five villages viz. Banda, Bichchia, Chitwara, Ghughra and
Lakhapateri in Katni district. Weed management in crops
grown under conservation agriculture (CA) with
recommended fertilizer dose (RFD) and no weed control,
with RFD and herbicides were compared with the farmer's
conventional practice.
over five OFRs and reported.

Wheat (Rabi 2015-16)

The data recorded was averaged

The major weed flora observed was Medicago
denticulata, Chenopodium album, Lathyrus sativus, Vicia sativa,
Anagallis arvensis and others. Wheat grown under CA with
recommended fertilizer (120:60:40 kg NPK/ha) and
herbicides (clodinafop + metsulfuron 64 g/ha) reduced
weeds population effectively by 63.5% compared to
conventional farmer's

3 Efya gon | wkfaa
B & il reiia
SRS B OHEAT QH

(3.44) ﬂfﬁ gred gsn
(arferaT 5.1) |

practice. Treatment of
RFD + herbicide under
CA produced wheat
grain yield of 5.14 t/ha,
47.3% higher than
| farmer'spractice. Higher
B:C ratio of 3.44 was
recorded with the same
| treatmentas compared to
1.81 under farmer's
®8S practice (Table5.1).
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Table5.1: Weed managementand productivity of wheatin OFR at Katni locality during Rabi 2015-16 (average of 5 OFRs)
Weed density | Weed dry weight | Grain yield B:C
Treatment (no,/m’) (g/m’) (t/ha) ratio
Farmers' practice (1 hand weeding) 53.2 544 3.49 1.81
RFD (120:60:40 N, P,0O;, K,O kg/ha) + unweeded under CA 54.8 9.60 434 315
RFD (120:60:40 N, P,0,, K,0 kg/ha) + (clodinafop + 19.4 0.96 5.14 344
metsulfuron 64 g/ha) under CA

Y - I A Bl B g Th fhd T
8 & SIS W AP UICThidl BT BRIV B g SHD]
IR Suged dets # Marer 1| MR $Y 916 RS
T .Te . F et foam 731 | FAfSATe T o e,
TdT ST A AT (DL) & &A1 foharr 137 | ST U
A HIA B Heg & qHT J&T H T FANSATHIY B A=,
T ST I T 9 A TS E |

1 (HbBTeT 2015—16)

framl & Wd H§ J1 @ B H BT,
FIAfTT,  BIgeerd A Jwifdar wonfa anfe uge
GRUTAR o | ARIET Y & Sfi SR Sdvas &l A3
(30:60 fdb.3IT. TG, /%)E% TRINT ¥ YD UgHT Bl g1 H
76.4 gfderd @A -
TRATAR BT AR got
B TS| S THR A
451 B SuS e |
Ugfr (0.87 T /8) B
g # 126 ST/
ofl | $9 STOR 9 VG |
& (2.10) B JaATH [
390 TAM:EATT IUTd
grwg  fear w37 |
(arfer®1 5.2) |

Grain samples of wheat after harvest collected
from all on-farm research trials were extracted in suitable
solvents following standard protocol. Extracts were cleaned
up and analysed by HPLC and residues of clodinafop were
found below detectable limit. Similarly, residues of
clodinafop were also found not above detectable limit in soil
sampled at harvest.

Greengram (Summer 2015-16)

The major weed flora observed was Echinochloa,
Commelina, Phyllanthus and Euphorbia sp. Weed population
in greengram grown with recommended fertilizer (30:60 kg
NP/ha) and herbicides (imazethapyr 100 g/ha) under CA

was 76.4%
| farmers'

less than
practice,
similarly, the seed
yield was 1.26 t/ha
compared to 0.87 t/ha
under farmers'
practice. Higher B:C
ratio of 3.90 was
| recorded with the
same treatment as
compared to 2.10
B underfarmers' practice
(Table5.2).

arferaT 5.2: fAfA~ START BT WRUAIR Ud 471 &1 SIS TR F419 (BT, I 2016) (5 311.9W.3TR. BT 3i4d)

Table5.2: Weed management and productivity of greengram in OFR at Katni locality during summer 2016 (average of 5
OFR)
Treatment Weed density | Weed biomass | Seed yield B:C ratio
(no,/ m’) (g/m?) (t/ha)
Farmers' practice (30 kg N/ha + 1 hand weeding) 10.20 2454 0.87 210
RFD (30:60 N, P,0, kg/ha) + Unweeded under CA 11.60 28.61 0.95 3.32
RFD (30:60 N, P,0; kg/ha) + (imazethapyr 100 g/ha) under CA 213 213 1.26 3.90
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Direct-seeded rice (Kharif2016)

The major weed flora in rice was observed as
Echinochloa colona, Cyperus iria, Alternanthera sessilis,
Phyllanthus niruri and Dinebra retroflexa. Weed
population in rice grown with recommended fertilizer
(120:60:40 N, P,O,, K, O kg/ha) and herbicides
(pretilachlor 700 g PE fb bispyribac 25 g/ha) under CA
was 82.5% less than farmers' practice. Similarly, the

T | S UBR 9,
AT Bl U,
@b Ugid (447
T /%) BT o H
471 TA/ /B AN
I SUOR H Bl
TF dghT (2.53) @ |
qadar " 3.52 |
AMTANTG T
gt fear T
(arferaT 5.3) |

gram yield was 4.71 t/ha compared to 4.47 t/ha under
= farmers' practice.
Higher B:C ratio of
3.52 was recorded
with the same
treatment as
compared to 2.53
under farmers'
practice (Table5.3).

aIfeIT 5.3 : WH, 2016 H BT & H fhd T Y UG § WRUTIR Ud &9 &I SUS IR A= Su=art & yara ddefl

Table5.3: Weed managementand productivity of rice in OFR at Katnilocality during Kharif 2016 (average of 5 OFR)
Treatment Weed density | Weed dry weight | Grain yield B:C
(no/m’) (g/m’) (t/ha) ratio

TP uEf (7@ g 9 ) 61.2 138 447 253

Farmers' practice (1 hand weeding)

G SRS (120:60:40 AHIUL /B, ) + o1 o8 & 76.8 160 3.82 3.45

RFD (120:60:40 N, P,0,, K,O kg/ha) + unweeded under CA

A SAXD + RATDHRI 10.8 16 4.71 3.52

RFD (120:60:40 N, P,O,, K,O kg/ha) + (Pretilachlor 700 g

PE fb bispyribac 25 g/ha) under CA

T IF—HTH O | Bes B 1€ ThA fhd T
g & IS ¥ WHD UICIdld Bl JIHRT R g
SUYF Hidd 9 AR | W18 T fow gaa
RAfTehT BITSOIT BT UATT B B B4 faReAT [FIRT &
NI (IR @I A% fhar 131 v gaqiva ). & faverfya
fopar ar | fegurdies AIfsas vd ufeddeR & a9y
AT S T AT W B uTd fhar T | S TR |
Bl B B b TR JaT 7 Al gd1 e ARG AT |
= U TR |

Grain samples of rice after harvest collected from
all on-farm research trials were extracted in suitable
solvents following standard protocol. Extracts were cleaned
up by solid phase extraction using C-18 bonded porous
silica cartridges and analyzed by HPLC and residues of
bispyribac-sodium and pretilachlor were found below
detectable limit. Residues were also found not above
detectable limitin soil sampled at harvest.
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YulTell # ERYAAR Y& db-iHbdl &l
A1 ey vg ygeis (R &=)
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&1 2015—16 @ ARTT ARG B & T&d g 4 5
TeTS I HRIGH 6T IS 4 SUART & A1 fohar 137 |
SUAR §9 UK @ 1.) fami @ Afy, 2) w-faa v 4
SIRDI BT RIGIRS AT BT SUIRT Y el & 3,
3) e Y # Sdval @ fwiRe AEn & o v
ITHTN b AT, 4.) TARBT BN RIGIRE AT T SHR0T b
qe FANSADY + ACHAYIR T 64 UT. /2. AHARN &
A1 | /AT 2015—16 & SR HUDI & U&H H J& TS
TRl a6l WRUGARI @ ®d H ARHA Sfegerer,
frifeaT vogw, [RrpIRTH gereavy, faRr wergar ud
SISV FIfoT SURSI o | 919 fel & G TRUTAR] 4
T RIS Qd BeifoeT A1g+7 SURT o | 59 Uerd 2he
PTIHA & R I8 a1 147 {5 1% 7 o vers o w=fara
B & A1 IARBT BT RAwTRET AT (120:60:40 fHIT. /2.
ATEGIGT, BRGINE, UICT) Ud @01 UL Tl SHIhIy
+ HCHTARRI 64 T1. /3. Faa1 98T 3= SUART & g H
A 37T g, B Ul (5.05 /7. UG L. U
3.44) UTw ol | (dTfeTepT 5.4)
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51.2 On-farm research and demonstration of
weed management technologies in
rice/maize-wheat - greengram cropping
system under conservation agriculture

(Seoni locality)
OFR in wheat during Rabi 2015-16

During Rabi 2015-16, 5 OFR trials on wheat under
conservation agriculture were conducted with four
tratments viz. (I) Farmers' practice (ii) CA with RFD &
without herbicide (iif) CA without RFD & with herbicide (iv)
CA with RFD and POE herbicide (clodinafop +
metsulfuron) 64 g/ha. The major broad-leaved weeds were
Medicago denticulata, Chenopodium album, Cichorium intybus,
Vicia sativa and Lathyrus sp. The major grassy weeds were
Avena sp. and Phalaris minor. It was found that wheat sown
under CA with RFD (120:60:40 kg /ha N, P,O,, K,O0) and POE
herbicide (clodinafop + metsulfuron) 64 g/ha was more
effective (grain yield 5.05 t/ha and B: C ratio 3.44) over other
treatments including farmers' practice (Table 5.4).

IferaT 5.4 ;341 2015—16 # g &= # {6y T oY yaei & WRUGIR Td 12, &1 Suol U¥ fafi SuaRl & uArg Haeh

faaRT (5 31M.UH.3TR. BT 3740)

Table5.4: Weedmanagementand productivity of wheatin OFR at Seoni during Rabi 2015-16 (average of 5 OFRs)
Weed densi Weed dry weight | Grain yield :

Treatment osmy g | h) raio

Farmers' practice 40.5 9.6 2.83 1.78

CA with RFD and without herbicide 53.5 10.1 291 215

CA without RFD and with herbicide 10.0 22 3.48 2.94

CA with RFD and POE herbicide 15.0 23 5.05 3.44

(clodinafop + metsulfuron) 64 g/ha

*Values are the average of 5 farmers,
RFD- Recommended fertilizer dose

RIS BN YUITell Ud WRUTIR &g Teb-lip
A YT G, D1 U B AT T AR B A B Tel A
S SETET @RI H PHI, U/ HHG BT g U4 HaR
& PRI WRUTAR] BT HH HAT DI xdd g [H 31
T 8 |

Farmers were impressed with the performance of
the crop under conservation agriculture system and weed
management technology in terms of yield along with the
advantages of the CA technology viz. reduction in the cost of
production, saving in water/time, less weed population
due toresidue mulchingetc.

>
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g # gruefeTd [SvieE, WA SfFagerer,
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garg T G & dd Sdve @ IRy 7 SR
3TN T BT (SHSIIEUR) 100 TTH /7. H HIA
TR (3T SUST 1.70 €4 /2. 3R It orgurd 2.82) faramt
oI Ay & gorr # o U (0.88 /7. IR
U 1.31) 3R 3= IYART &1 T H AP yATGLIed!
o | Wt g # T & yeeiA 4 fHam waifad o | I A8
fl Ted gort 6 il & A | fedt & 10 @1 g9 A
A=ferd g Swanh § (At 5.5) |
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Research Programme - 5 N

OFRin greengram during summer 2016

Ten OFR trials on greengram were conducted
during summer 2016 with four treatments viz. (i) CA with
RFD & without herbicide (ii) CA without RFD & with
herbicide (iii) CA with RFD and POE herbicide
(imazethapyr) 100 g/ha (iv) Farmer's practice. The major
weeds were Paspalidium distichum, Euphorbia geniculata,
Phyllanthus spp., Ipomea sp. Eleusine indica, Cynotis axillaris,
Cyperus rotandus and Parthenium hysterophorus. It was found
that greengram sown under CA with recommended
fertilizer dose and post-emergence herbicide imazethapyr
100 g/ha was more effective (seed yield 1.70 t/ha and B: C
ratio 2.82) over farmers practice (seed yield 0.88 t/ha and B:
Cratio1.31) and other treatments (Table 5.5).

arferst 5.5: ad 2016 &1 W7 Feqg # AR STTRT & WRUAIR U HI7 &1 SUS 6T F419 (10 fH=am=1 a1 U &7 3ia)

Table5.5:  Weed management and productivity of greengram in OFR at Seoni during summer 2016 (average of
10 farmers)

Treatment Weed density | Weed dry weight | Seed yield B:C

(no,/m’) (g/m) (t/ha) ratio

CA with RFD and without herbicide 23.43 12.29 1.35 244
CA without RFD and with herbicide 12.50 7.80 0.85 141
CA with RFD and herbicide 9.61 5.90 1.70 2.82
Farmers' practice 36.50 19.10 0.88 1.31

*Values are the average of 10 farmers, RFD- Recommended fertilizer dose



aftier Ufdae 2016-17

Annual Report 2016-17

HIEITTL
ICAR

G¥1% 2015—16 b <IRI ©1F U9 Hadl 8 &= e
CAR G

TRIG 2016 B SR ARG U & d8q o= o
T iR HawT # TE WY YT HraEH 6 T R ar
SUAR AT (1) fHam fafdr (2) w=ferg @<t # SdRal @7
RrwriRer a1 # SuanT (3) Wkt Hfy # famr sdvat &
[T AEHARY BT TENT (4) WA BN § RS @
FAWIRET AT & W Ud (R0 Gl T STl
fRIee—<Ifsad 25 UM /8. U4 SHIEAN 100
I /3. BT AT H YN &1 1R JFbT Bl garg & 25 a7
S| 9 B WA H G BT A §HETIFANTT B
I SRS, 31eTv-=2IT HHlore, BIANeTT R AR
Riglerar  snaveivy  ©RUGAR  aIfd 9 T |
faRRIdG—afeTd & T 9 foam A wd e
SUART &1 T H HH WRUTIR ol fbd T | &1 D7 Tl
B ATl fHAMT & AR TEAR I Ja& Tdhrieh gIRT
27—35 TR 9@ UYSaR H guR gan (qrferan—s.6) |
qIHT S AT YA BRHH H W) fHae Ay 31 aer
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OFR inrice and maize during Kharif2016

Six on-farm research trials were conducted in rice
(5) and maize (6) during Kharif 2016 with four treatments
viz. (i) Farmer's practice (ii) CA with RFD & without
herbicide (iii) CA without RFD & with herbicide (iv) CA
with RFD and POE herbicide (bispyribac-sodium) 25 g/ha
in rice and tembotrione 100 g/ha in maize. Application of
bispyribac-sodium at 25 g/ha was done at 25 days after
sowing to control all grassy, broad-leaved weeds and
sedges. The rice field of five farmers were mainly infested
with Echinochloa colona, Cyperus sp., Alternanthera sessilis,
Commelina communis and Caesulia auxillaris. The application
of bispyribac-sodium recorded lower weed infestation as
compared to farmers' practice and other treatments. Yield
improved to the tune of 27-35% varied farmers to farmers by
improved weed management technology over farmers'
practice (Table-5.6). In maize OFR also, increased yield was
obtained in improved practice in CA over farmers practice.
Grain yield and benefit cost ratio were also higher in
improved practices as compared to farmers' practice. The
farmers were highly satisfied with the weed management
technologies demonstrated by Directorate and encouraged
other farmers of the villages to adopt these technologies
(Table-5.7).

aIfeiat 5.6 : @AW 2016 & QR 19 H fHT T MNUGIR. & AT ST ITARI H 619 &7 F, b aoi,

T 3R ST AT ST T faavoT

Table5.6: Weed count, dry weight, grain yield and benefit cost ratio in different treatments in on-farm trails in rice during
Kharif 2016
Treatment Weed density | Weed dry weight | Grain yield B:C
(no /) (g/m’) (t/ha) ratio
Farmers' practice 25.80 2.89 3.36 2.2
CA with RFD & without herbicide 27.25 3.02 2.49 3.3
CA without RFD & with herbicide 21.33 1.76 2.23 3.1
CA with RFD and POE herbicide 21.83 141 4.46 3.9
(bispyribac-sodium) 25g/ha

*Values are the average of 5 farmers, RFD- Recommended fertilizer dose

AIfTHT 5.7:  TH 2016 H T ITFUTT AFDT H T D b2 T TT—3NT ITART H WRUTAR B! e, &b o,
aﬁ@iqaqf’qu SRHEIR
Table5.7: Weed count, dry weight, grain yield and benefit cost ratio in different treatmentsin on-farm trails in maize
during Kharif 2016
Treatment Weed density | Weed dry weight | Grain yield B:C
(no,/m’) (g/m’) (t/ha) ratio
Farmers' practice 56.6 2.6 3.00 2.22
CA with RFD & without herbicide 1283 11.8 2.60 2.35
CA without RFD & with herbicide 28.3 2.8 1.67 2.10
CA with RFD and POE herbicide 96.7 1.3 3.97 3.24
(tembotrione 100 g/ha)
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5.1.3 On-farm research and demonstration of weed
management technologies in rice-wheat

croppingsystem (Narsinghpur district)

Burning of crop residues after crop harvest is a
common practice in areas surrounding Jabalpur causing
serious pollution, besides loss of organic matter and soil
nutrients. Happy seeder machine was introduced in the
region to demonstrate Conservation Agriculture
technology (CA) for sowing of wheat for the first time under
OFR in the field of 5 farmers in Narsighpur district of
Madhya Pradesh. Sowing was done without any tillage
operation (ploughing) for land preparation or without
removing/ burning of the standing stubbles of previous
crop. Demonstrations revealed very good emergence and
establishment of crop. Use of ready mix combination of
clodinafop + metasulfuron 64 g/ha at 25 days of growth
controlled weed flora effectively in wheat after sowing
compared to farmers practice. Higher grain yield of 4.01
t/ha with B:C ratio of 3.46 were recorded over farmers
practice in Narsighpur district of Madhya Pradesh. The
grain yield of 3.75 t/ha with lower B:C ratio of 2.40 were
documented under farmers practice in Narsighpur district
of Madhya Pradesh (Table5.8).

TITDT 5.8: VT 2015—16 H e, BT FRIET Tl H HATT & AT T §6b (911 U2 (5 FHATT a1 ST T 3i14a)

Table5.8:  Performance of wheat with or without herbicide under CA practices during Rabi 2015-16 (average of 5 farmers)
Treatment Weed density Weed biomass Grain yield B:C ratio
(no,/ m?) (g/m?) (t/ha)
Farmers' practice 56.6 2.6 3.00 2.22
(100 kg /ha + metsulfuron 4 g/ha)
CA with RFD & without herbicide 28.3 2.8 1.67 2.10
CA with RFD and POE herbicide 96.7 1.3 3.97 3.24
(clodinafop + metsulfuron) 64 g/ha
o1 (@¥1%, 2016) Rice (Kharif, 2016)

AR Y & Teq BuP Yerd uR el garg drel
g1 # TRUTAR YaE BT diaTs IR RERaAr 7a 7 HvdH
&S IR IMY URieTor fhar T
AT TRUGIR  JauE iR
SRS YART BT HYH Yol
JAT D TR FHIEATAST
PIIET, BT dTei~ae,
wrIgw  vieswy,  wraaifed
UfRTGIRY,  BrRRTereT AT
eavd Il (Bl VIS,
STgHVT ST,

On-farm research trials were undertaken on weed
management in direct seeded rice under conservation
agriculture. OFR trails were conducted at two villages, viz.
Baglai and Simariya in
Narsinghpur locality. The
recommended weed management
and fertilizer dose practices were
compared with farmers practice.
The major weed flora were
| observed was Echinochloa colona,
Commelina benghalensis, Cyperus
rotundus, Cynotis axillaris, Physalis
minima, Alternanthera philoxeroides,
Digera arvensis, Dinebra retroflexa

A

Yellow patch farmers' practice seen (Left)
Wheat grown under conservation practices (right)
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etc. Application of recommended fertilizer dose (120:60:40
N, P,O, K,O kg/ha) along with herbicide (Bispyribac
sodium 25 g/ha) was more effective and produced higher
grain yield (3.52 t/ha) and B:C ratio (2.36), compared to
grain yield (2.6 t/ha) and B:C ratio (1.52) of farmer's practice
(Table5.9).

ATfTT 5.9: TWAW 2016 W &9 BT W& Wil § e-1ell & A1 UG 30 (91 U2l (5 fhami & Iul &1 siid)

Table5.9:  Performance of rice with or without herbicide under CA practices during Kharif 2016 (average of 5 farmers)
Treatment Weed density Weed biomass Grain yield B:C ratio
(no,/ m?) (g/m?) (t/ha)

Farmer's practice 149.3 89.5 1.52 2.22
(Bispyribac-Na 25 g/ha)

CA with RFD & without herbicide 292.0 271.2 0.32 2.10
CA with RFD and POE herbicide 110.2 51.7 2.36 3.24
(Bispyribac-Na 25 g/ha)

514 Gfa & @ favla o / dJabr—ig—
e {7 he Ughd A SRUGIR y&eH
deid & HYS Y& R 2 U9 yqeid
(ST &7)

g (X9 2015—16)
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ERYTAR] BT e § ared 9 I8 iR ofd § Bo 994
e ASHY JaT H forax IHS! qoae vd SavT ofad
9g H WERG I | WA SAvdl (120:60:40 TAGH

514 On-farm research and demonstration of weed
management technologies in rice/maize-wheat-
greengram cropping system under conservation

agriculture (Mandlalocality)
Wheat (Rabi?2015-16)

On farm research trials cum demonstration on
weed management in wheat under conservation agriculture
were carried out to transfer and evaluate the technology at
farmers' fields. OFR trials were undertaken at nine locations
in Bhawal, Gujarsani, Bijegaon, Lalipur and Harratikur
villages of Narayangunj tehsil of Mandla district in wheat
crop during Rabi 2015-16. The good quality seed, fertilizers
and herbicides were applied in selected farmers' fields. Inall
farmers' fields, the sowing of wheat crop was done by happy
seeder machine without removal of previous crop residues
(rice stubbles and straw) to demonstrate the conservation
agriculture technology. The herbicide used in these OFR
trials was clodinafop + metsulfuron @ 60+4 g/ha. Good
germination and establishment of wheat crop had occurred
under conservation agriculture. The major weed flora
observed was Lathyrus sativa, Vicia sativa, Chenopodium
album, Medicago denticulata and Melilotus alba among broad
leaved and Avena sp (wild oat) and Phalaris minor among
grasses. Application of recommended fertilizer dose (RFD)
(120:60:40 N, P,0O, K,O kg/ha) along with herbicide
(clodinafop + metsulfuron 60+4g/ha) under conservation
agriculture at 30 DAS resulted in the lowest weed density
and biomass and higher grain yield (4.39 t/ha), higher net
income (Rs. 52730/ha) with higher B:C ratio of 3.81
compared to farmer's practice (conventional tillage + high

>
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HIEHRY, e {61 /7) &1 JAnT el 9,
FANSADIU+ HCHATRA (IRCT) 60+4 T /T & R A
25—30 fa=1 &7 waal H foar a7 | yRmMi § R 3 o
FYH fafy o Jorn § I=d dHbd Tgaa R gy
UG UE WR Sl &I SrE, dri @) areafas g wd
Il @1 H&AT SRS, SATET Sod Wk g [urdedl aref
U T, AT B A MR b U SRUTAR O oFeTgve
weTgar [QRrar Wergar s, AfSHIIT Uodl, Hefleicd
Toql, el 58 Ud BolR¥ A8V scdral & 3=
HYE A (RIRITT ) & T § ST SRR T
BT | HoRawy SATGT I (4.39 T4 /), STaT 3
A (. 52,730 /%.) Td 98aR dAM—&d 10T (3.81) UTT
g3 | (aTfereT 5.10) |
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seed rate+ unbalanced fertilizer without proper weed
management) (Table5.10).

drferaT 5.10: AR BT dgfd & vl vl 2015—16 & QIR g ¥ Asall orel H YafRid AU, HT y91d (10 HID

&S & 3a)
Table5.10:  Performance of wheat with or without herbicide under CA practices during Rabi 2015-16 (average of 10
farmers)
Treatment Weed | Weed |WCE | Plant | No. of No. of | Grain | Gross Net B:C
density dry (%) | height| spikes/m’ | grains/ | yield | return | profit | ratio
(no/m?) | weight (cm) spike | (t/ha) |(Rs/ha) | (Rs/ha)
(g/m’)
CA+RFD+WM 37 226 67 104 293 47 439 | 71805 | 52730 | 3.81
(Improved practice)
Farmers' practice 102 68.5 - 93 262 36 2.00 | 48345 24145

AT (TH — 2016)

HSel U A 9ga Rl 8, STgl W 9garad
g7 @ fAcdl /Wd eRTAde Td ol 3 @l g R
ATtfe BET B AT B B ° | ey gR 98t B
T &1 TG IO Td [ORAT H 5 BUD! & Yard iR
BT H 3T U 3R B UELH Sl T8 | A I8 &
MR HUDT IR URFIRITA Wl Bl il 2 T At
@ <2 1S @I gaTg @l ol & s Al fa47 bt S+ @t
T WTBEN B YANT 5 | P I~Id Y ThId B
TINT ox= § A~ eRer 9 o 21 @d% 2016 &
freemera grr 2t ex 790 B TRl A Sad 9afid
Al R AR BT & AT Yd BA B AR BT oA
TR / BT HahT & UG VTR TS | Hahl BT B
& H FHIETIFANGT BT, SIgsT RElFiand, Tsqw
e, @feraT @G, YuRed  FifToaigey T
JHIET Gifggeler AME TRYAAR] BT Ybld SATaT UTIT
T, RTAD yeu_ ® forg RIS 25 U1 /8. + VeI
500 UT. /8. @I & | 20 o ™ wanT fear mar | Rotee #
T T 6 Sa e, Gegd SdRE @ A7 g S
GRUAIR Yo A ORAREI Sl & goil # Sarar
IUTGA UT g7 f9y 5. 25,625 /7. @1 SifaRadd a4
TS 3T AT I : & T U (2.32) FHD UG (1.34)
&1 T H dEa Vel (arfdasi—5.11) |

Maize (Kharif-2016)

Mandla is a tribe's dominated district, Five OFR/
demonstrations were laid out on maize under conservation
agriculture in Bijegaon and Gujarsani villages at farmer's
field. Soil of the locality is red coloured with low content of
organic carbon and land is undulated. Farmers are
backward in terms of modern agril. technologies. In general
farmers used to grow only local varieties of maize without
any application of fertilizers and modern weed
management practice. The sowing of maize crop was done
by happy seeder machine without removal of previous crop
residues to demonstrate the conservation agriculture
technology. The crop was infested with mixed weed flora,
viz. Echinochloa colona, Dinebra retroflexa, Cyperus spp.,
Commelina communis, Ageratum conizoides, and Euphorbia
geneculata. Post-emergence application of Topramezone @
25 g/ha + atrazine @ 500 g/ha with improved var. + RFD
was found most effective and gave the additional benefit of
Rs. 25,625 /ha with higher BC ratio (2.32) over farmer
practice (Table5.11).
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Table5.11:  Comparison of productivity / profitality of maize crop in OFR at Mandla locality during Kharif 2016
(Average of 5 OFR)
Treatment No. of Weed WCE | Plants No. of No. of Grain | Gross Net B:C
weeds/m?| dry weight (%) | height | cobs/plant | grains /cob| yield return profit ratio
(g/m’) (cm) (t/ha) | (Rs/ha) | (Rs/ha)
CA + RFD + topramezone 34 41.8 68 167 5.4 295 3.60 45000 25625 2.32
25 g/ha (PO) + atrazine
500 g/ha (PO)
Tembotrione 120 g/ha 51 55.0 58 163 5.2 290 3.27 40845 22300 2.9
(PO) + atrazine 500 g/ha
(PO) CA + RFD
Farmers practice 119 132.4 - 142 4.5 233 2.40 30025 7575 1.34
&4 (T, 2016) Rice (Kharif,2016)

S YT TR Y Ud YeE HRIGH & Ifaiid
% 2016 H HSAT [STel & UTH HIae, ATATYR, [OIRAT]
Td drorTia # A gars arel g1 § I WRUAAR Y
R GHYD] DI TSR § TRIEd S & fidta grae fd
T | TGN FRT TRUGAR *RIF0T BT srgAfed TR &
[T Ud {37 WTE & YANT BT 9 HYDI & YaTd W JolATcHD
T (AT 71T | &7 & TR U BIC T HegH Wik
& © 57 S~ Y THN1d BT 91 FH &, TEaH TRUTIR
gded @ forg 98 wRRET fafy &1 eE 21w
SRUTARI H  FHEIFear Bl oqHIT 310SPT
SHEHH  WUINH, JSIATIT URAITAINT,  3eeNT
Rreiferer, wrgoiforer A1, AISTe SRaTUd 3= &1 Uehid
T AT | UeE UeR URomHl § §1d ger b srgHifaa
Qg 120 fHaT. T30 - 60 fH AT BEPRA : 40 fhT
U /8. Ud Ih-Tel f[TaRRIsh—aIfSad 25 U1, /8. &
JUANT BT Y¥TG (TRUTAR I U&Tef 32.7 U1/ 8.; SUS 4.
24 T /3. U4 AM—Td AU 3.4 TR AT S fb B
ey (@RUqaR gwh yarel 139.4 UT. /2. SUST 342 1 /T
SATH—I STUT 2.05) DI Tl H SATET 1T Gd ATIHRI
T (drferdT 5.12) |

On-farm research (OFR) trials were undertaken on
weed management in direct-seeded rice during rainy season
of 2016 at nine farmers' fields in the villages viz: Bhawal,
Lalipur, Gujarsani, Bijegaon of Mandla District. Weed
management through herbicides with or without
recommended fertilizer dose (RFD) was compared with the
farmer's practice. The major weed flora observed was
Echinochloa colona, Eleusine indica, Ischaemum rugosum,
Ludwigia parviflora, Alternanthera sessilis, Physalis minima,
Cyperus iria and others. Most of the farmers were small and
marginal, having little technical know-how and following
traditional methods of weeding. Application of
recommended fertilizer dose (RFD) (120:60:40 N, P,0O,, K,O
kg/ha) along with the application of herbicide (bispyribac-
Na 25 g/ha) was more effective (weed dry weight, 32.7
g/m? grain yield, 4.24 t/ha; BCR:3.4) over farmer's practice
(high seed rate+ unbalanced fertilizer without proper weed
management) (weed dry weight, 139.4 g/m? ; grain yield,
3.42t/ha; BCR:2.05) (Table5.12).

Afas1 5,12 WA 2016 & SRM I H Y T N UHIR. (WeH 91E) & Feiid A~ STARI # WRUTIRI Bl

TR, Y IoT, T SR AT TTUTT BT T a7 (9 g¥as Werd o7 i)

Table5.12 Weed count, dry weight, grain yield and benefit cost ratio in different treatments in on-farm trails in rice
during Kharif2016 (average of 9 farmers)
Treatment No. of Weed WCE Plants No. of Grains Gross Net B:C
weeds/m” | dry weight % height penicles/m2 yield return profit ratio
(g/m’) (cm) (t/ha) | (Rs/ha) | (Rs/ha)
Farmers' practice 61 139.4 - 100.8 217 3.42 49,590 25,390 2.05
CA+RFD+WM 19 32.7 76 104.7 246 4.24 61,480 43,405 3.40
(Improved practice)
DL ARG I[}T (201 6) Summer greengram (2016)

MY U4 Yazi SRIFH & A dsell ol & 5
P Yerd IR Fenerd g7 a¥ 2016 H wRTsT A g B
HCly P R 9GBS RN Td yH Bl (I

On-farm research (OFR) trials were undertaken on
greengram under conservation agriculture during summer
season of 2016 at six farmer's fields of Mandla district.
Happy Seeder was used to sow summer Greengram and
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1 T 9 WS T @ SRR Y & siaa o v
IUH I~ WRUTAR eI Aehri1h DT HuD] DT AZHTHIT
A el gsei fear mar | gRumEl 9 e @ b dRE
DY YUl Ud I~Td WRUTIR Yae Tebrild (FHOILTURR
100 1. / B.) BT YART HI%! YA TG ATIGTIS V&T, i
SHY BYD UGl B gordr H AT dad 9 PR B
IRYAAR] BT TATdT EAT gal, dfeds SATET ST IedTed
(124 T /7) N UTd g3 | TAd H¥@H UG (IRFRITd
Sd1s @ 915 gaAS+ErT 9 FeETE) H I1eT 0.89 €/
o7 | $HS AR wRfE S ugfd # Jar &1 == v
THY B! g9 g8 IAT 918 7 8 4 HaT 7 Gfaa 71
SATE] WHY T RSP Y81, ST U1 HH T | d el
3R /AT &I T8 W &P WRUTAR] & 3RO T
gig @I 9T F=A v ga1 a1 R = 4|
TEE VT | Herany, WRierd B 7 Td gd 99 &l g9q
@ ¥ TRARFTA A &) Jorr # SIeT SRR WRUGAR
YT, SaTeT SeTed, e M U9 98k ar—Ed
ST UTwT g1 (qTferent 5.13) |
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sowing was done just after harvesting wheat crop without
removing or burning the standing crop stubbles. Results
revealed that CA + imazethapyr @ 100 g/ha was effective
and gave broad spectrum weed control and a seed yield of
1.24 t/ha, as compared to 0.89 t/ha under FP (CT + no
weeding); and provided an additional net return with
higher B:C ratio over farmers' practice. Beside, the use of
Happy Seeder saved time and favoured early sowing which
helped to utilize residual soil moisture, and also saved field
preparation cost. Unlike ZT Seed Drill, Happy Seeder
utilized the wheat crop residue to mulch the field and
thereby also helped in managing weed menace and
improved soil condition (Table5.13).

arferdT 5.13: Hsa forel & WsF B1eT 2016 & AR 1 H A T &3 UawE H 9T SeTa /AT &I JeAcHd fdaxor

(5 PP U&= BT 3(I¥<)

Table5.13: ~ Comparison of productivity/profitability of greengram in OFR at Mandla locality during summer 2016
(average of 5 farmers)
Treatment No. of Weed WCE No. of No. of No. of Grain Gross Net B:C
weeds/m” | dry weight | (%) plants/m® [ pods/plant grains/ yield return profit | ratio
(g/mz) pod (t/ha) (Rs/ha) (Rs/ha)
CA+RFD+WM 19 18.9 67 23 21 9.0 1.25 56,115 39,365 | 3.35
(improved practice
Farmers practice 82 57.1 - 18 18 8.3 0.89 40,230 18,480 1.85
5.2 WRYAAR 9§89 db el &1 E}Zﬂ?}ﬁ D 5.2 Impact assessment of weed management
ararfore—ariefe sema i ameifaeT technologies on upliftment and livelihood
IRETT IR YHTT BT ATDhlT security
591 qqe et @ wherdar o 521 Impact assessment a.nd adoption of weed
. . management technologies
Ud YHTd BT JATh

QX <2 H Al & AHTRTR—3ATRIe e 3iR
3SHfdeT JRem R A= WRUqaR e daifdal &
UHTE BT JAThe DI B (o1 U A [T 1T | IBIRE
3t # Rerd faff=1 i d.eguR —au o=l & Aregq 9
fHETl (STRATARA) | SIFGRT Uha Bl T3 | AFHIIS
snfdfer Rerfa, & ara 4, waa ugfa, feaml g~
SHHTA @ WM dTell WROdaR =7 faferr, faf=
AeTHl W WRUAAR UEgd ddAldal 9@ ugd, offdie
SR, WRUGAR YGeT qeheilihal Bl SO H qrer,
anfe |fed &g Usqall W ISR YA & Hegd I
AT B R Tl DI T8 |

A study was undertaken to assess the impact of
different weed management technologies on socio-
economic upliftment and livelihood security of farmers
throughout the country. Information from farmers
(respondents) were collected through different AICRP-WM
centers located in eighteen states. Information on many
aspects including socio-economic status, operational
holding, cropping pattern, weed control methods used by
farmer, access to weed management technologies from
different agencies, economics, constraints in adoption of
weed management technologies etc. were collected during
survey through questionnaire.
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IR ¥ U FerdT & o fafa= <ot # Rera ar.
HHAJIR—TY. o5 FaH & SRUTAR Ja¥= |
AT Ta-Nfbal Ua &R H Ayl AT A 2
ST 80 UeId SwaRaldl SiiTwd 9 iR @arg . wd
P4l R Ugd BY ERUTAR Jagd db-ihdl & IR H
SFGRI U ®1 | S= @M. /&=l & | & Gy
faeafdenerl v Bt fagm $=i g1 MR Hue vers
I RITOT UG Yeed & HEOH ¥ WRUGAR UseE 9
HRIT STFBRI AT @1 | JATTLIHAT B IR TR HYD .
M. /el 9 A SR R ISR U R T,
SHG T B d T B AEIRIT F Arfed / urfers
FIRTA TR STHBRNI ol & ST S U&= H 39 Bral gRI
YeTH T URIETT / USRI BT & | | AINH Bl YA A
UEd, 9 WM. /Bl W TRUGAR YGET daihar o)
SFERT U 374 & | @AM, /Sl Jferal g7 gRI
T Yers eer uieTor / yeeiE # werfefiel e &
BT H YR TH) T 75 gfaerd A # wRuadR
g§eE ¥, 70 Ufaed feaEi 9 Sdke ydu H qr 67
gfererd =i =1 3= Uiy TReTOT SURIT UR STHahRT ured
DI | T 45 Firerd fharet =\ 7iERT qe 66 ufrera
fpar 9 S 9197 o R 39 d=i 9 SHER U
T | T 80 HfRrd fhal 7 rgRifia At 7 s
BT HRUT gh-Id] Tolle § Ul a7 & | T H fadR
[l & IR @ forg 75 ufoerd feami 3 w4 war 9
UTT G DI oA H GIR B U4 & H yaeHr @l
T T T ged faan & |

arfdrapter forar (99 uferera) & v 2 fb WRudar
HRTT ICUTG H U a7 B 3R SH | o (40 uferera)
framl &1 w9 2 6 aRuR® | 9gf § wRuqar
Y€ BT SITET Hewd Tal f&d1 737 | 62 fcrera faami &1
AT € WRYGIR YTl Tgel @ ga1 # &9 &1 T8 &
IR JE N AEgw fFa & S SRUGAR yEEd
TH- BT, TNURTTT AP BT LT T8 WRUTIR =07
3R SUS UeM &Rl & | 85 WirvTd ScRarar IMHAR Bl
B TEY UG 9GS A0 A SUANT B © | 9 Scrarar
¥RUGAR =0T & FaRe Surl @ SHeR @ 9,
o 9 95 Tfcrerd fha gamg | ugel 9t @) IS 3iR
Riars, Texi &) IhTs & fFaR® dXihl & 9 H B o |
|t At @ rfdrenter fHaT (98 UfiRTd) &7 HIRIY S
IT AMHHD TRUIAR P R H BEEAT SINTRahT,
TICHT / SISlNe Bal & dR ¥, YR WRUGAR 3R
AN TR WRUTART & IR H BIg STHN) 78 & |
39 I W UdT dodl © fo WRUgarR R @l
e A 79 Sd SRYTAR g9gH @ 3 fafer
Rore BRY BB [ 39 ol & =M 7 aranef
1A IR T R ™ % # S9! X B R W
T A 2 (R 15.1) |

Study revealed that AICRP-Weed Management
centres located in different states play very important role in
providing the technologies related to weed management to
the farmers. About 80% respondents were aware and
accessed weed management technologies through visiting
DWR/DWR centres. They also obtained information
related to weed management through the demonstration/
OFR conducted by DWR/DWR centre and also from KVKs.
Farmers contacted DWR/DWR centres need basis and
weekly/fortnightly they came into contact with the officials
of DWR/DWR centres whenany OFR/ demonstration were
laid out in their fields. Before start of the season, they
collected information from DWR/DWR centre on weed
management technologies. Farmers collected information
on weed management (75%), fertilizer management (70%)
and other plant protection measure (67%) from visit to
DWR/DWR centre and also through participation in
OFR/demonstration as progressive farmer conducted by
DWR/DWR centre. They also got information on farm
machinery (45%) and improved seed variety (66%) from
these centres. Lack of technical advice for follow up is the
main reason realized by the farmers (80%) for the non-
adoption of recommended practices. To improve the
extension services in the state, respondents (75%) suggested
to improve the quality of information from all the sources
and also to increase the frequency of demonstrations in the
fields.

Most of the farmers (99%) are in opinion that
weeds are one of the major obstacles in crop production and
some of them (40%) feel that in traditional farming system,
weed management was not given due importance. A total of
62% of the farmers believe that occurrence of weed species
decreased than earlier and also feel that IWM-Improved
weed management technologies gave better weed control
and yield than traditional method. 85% of the respondents
followed the recommended time and doses of herbicides.
They are aware about the preventive methods of weed
control among which 95% farmers used cleaning of seeds
before sowing and irrigation channels as the preventive
methods. Most of the farmers in all the states (>98%) do not
have any knowledge about quarantine law or legal
awareness about invasive weed, about HTCs/transgenic
crops, super weeds and herbicide resistant weeds. This
study reveals that chemical method and other methods of
improved weed management are very popular among
farmers for weed control. Still there are some constraints
due to which some of the farmers are unable to adopt these
technologies. These constraints are depicted in graph
according to their ranks given by farmers (Figure 15.1).
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Figure 5.1: Constraints in adopting IWM technologies

Where: M1- Lack of awareness about IWM technologies, M2- Lack of proper technical knowledge about herbicides, M3- Unavailability of
herbicides, M4- High cost of herbicides, M5- Social fear about use of herbicides, M6- Less risk bearing capacity about new technology, M7-
Fear about residual effect on next crops, M8- Supply of spurious/adulterated material, M9- Spraying of herbicides is very tedious and
complex job, M-10 If anything happened wrong due to use of herbicide, there is no recovery mechanism to recouped the crop, M11- Lack of
information on recommended dose of herbicides, M12- Lack of information on time of herbicide application, M13- Moisture unavailability at
the time of application, M14- Lack of information on method of herbicide application, M15- Lack of knowledge about use of sprayer, M16-
Lack of knowledge about use of appropriate nozzle, M17- Lack of knowledge about quantity of water used for spray, M18- Lack of
knowledge about the precautions during spray, M19- Resistance of weeds to herbicides, if any, M20- Lack of technical knowledge for

o

CHile) 3-1Eiapie PRI

preparing of mixture of two herbicides for effective broad spectrum weed control for time/labour saving.

WRUYAAR Y98 db-1dl I Y- H ey

Il @ e feal 3 9egE fRar © fs
BTN BT Soa ART & 3 ThNPAl Bl 7 AU BT
T HRU T | SHD A WHARN & IR H I
THEATDH] STHBRT DI HHI, YHAT @RIAdR =01 gq
THY /S99 B g9 B & ATHATRRT BT [H3707 g1 o
ThTh! 9 H BH TH 7Y BRUT & S S~ WRIGIR
Ge Taibal BT 7 AT @ fog FHM w9 § wEeayet
2| SHD 3Tl Sd WRUGAR UseH dh-lihd & R §
SRTOd] Bl DHI, IMHREGN @ Sueterd], Ud
SR & FHUANT 3 B aTell HHA Bl BT 99 VA
RO & ST SR IS} § 59 Th-1PbAl DT 7 T B
forq formar & |

TRYAARI & BT 89 dTell SYSl BIf1 &I
RIG TR

TR H WRUGART & HROT 84 el SUST 81
sﬁ?wﬁwgﬁwwwﬁ?ﬁmwamﬁm
T | W@W?@W?} fafer= wroat § orRaet R
A SFFEET URATSHT TWRYTAR Yeerd o fafi= o
EIRT U4 H¥Ici UR AT det 1821 UaT 2iver UfRefori |
Tt Sl &I YA fdar 1 | 594 affafera akeon &t
RIS 2003—04 ¥ 2014—15 TP {HAT AT AT | bl
Tg 4 SUARI BT IUIRT {HAT T : Bl Wile, TWRUTAR
qaq (1T 9 e 2), RywiRer fafd, fam=r & fafdy
YRUGIRI & HROT FHIfad 3R aafae Sl sifaal 3k
U SUST H 3R Bl Wioiw & forv fagersor feur | 3
R Ry w8 -

5.2.2

Constraints in adoption of IWM technologies

Most of the farmers of the states considered in the
study realized that high cost of herbicides is the main reason
of non-adoption. Other reasons which are equally important
for non-adoption of IWM are lack of proper technical
knowledge about herbicides, lack of technical knowledge
for preparing of mixture of two herbicides for effective
broad spectrum weed control and time/labour saving.
Besides these, lack of awareness about IWM technologies,
unavailability of herbicides and if anything happened
wrong due to use of herbicide, there is no recovery
mechanism to recouped the crop are the other reasons which
are also responsible for non-adoption of IWM in most of the
states.

5.2.2  Economicyieldlosses due to weeds

A study was conducted to estimate the yield losses
and economiclosses due to weeds using the data froma total
of 1821 OFR conducted by different centres of AICRP-WM
in major crops in different states of India. These trials were
conducted from 2003-04 to 2014-2015 by centres of AICRP-
WM. Data on yield losses in four treatments viz.
recommended practice, farmers' practice, weedy check and
weed free (2 hand weeding) were used for the study.
Analysis was done to find the potential and actual yield
losses and gap in attainable yield due to weeds. These are
givenasfollows:
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Potential yield losses due to weeds

Potential yield losses due to weeds were calculated
with the help of yield data from weedy check and weed free
situation and is presented through box plot diagram
(suitable data was available only for 6 major crops). It shows
that potential yield loss is very highin case of soybean which

experienced about 50-

wad e 52-76 90 - 76% yield reduction
gfeerd @, g9a U 80 - followed by groundnut
Ukl § YT 4571 70 - I where it is 45-71%. More
uiera 81 59 eemar |Re0d T _ variability was observed

i (g .| 1 among the different states
YRS €1 7d b1 H | £ 50 i . 8
N qreN GWRg Sust |5 40 - — in case of transplanted

3 ﬁ 1 . o .
iy = ST AR | 30 - rice (15-66%) and maize
(15—66 gﬁ 18—65 20 - i | (18-65%) (Figurer 5.2).
gfererd swer) urr wr | 107
(EE) 0 . . . .
( 5'2) | Transplanted Wheat Maize Soybean  Groundnut Sorghum
Rice Crop

o 5.2: 9RT @ T BHAl H TRUGIRI & SR B ATl FIIT SIS B

Figure 5.2: Potential yield losses due to weeds in major crops of India

Box plot depicts the 'Minimum value', 1* Quartile 'Q1','Median', 3" Quartile 'Q3' and 'Maximum value' of the yield loss data (bottom to
up). End point of the minus error bar is the minimum value, red area shows the difference between median and Q1, blue area shows the
difference between Q3 and Median and upper most point of the plus error bar is maximum value of the data.

TRYTAR &b HRYT Rdfdd SUST BIfT

YWRUTIR &l qolg | aRdidd SUSl SR &
7 Rerfd iR wxudar @ Nadl & IR R P
Irafas Suo B fafiet roat # srev—3ter T ? 1 I”
IR FaepT & Ta 311 7—51 Tfera 8, 39d are Wiefl
gars drel g1 H 6—49 UfCIed, 3RE ¥ 5—42 UfR vd
T # 7—43 TfRrd 2 | $9 Irerrar il garg aret g+
UIRITUG &9 & Hebldel eI UGt 81 T g, [T

Actual yield losses due to weeds

While analyzing the data on actual yield losses due
to weeds, it was observed that depending upon the growth
condition of crops and intensity of weeds, actual yield losses
varies greatly among states. This variation is highest in case
of maize (7-51%) followed by direct seeded rice (6-49%),
pigeonpea (5-42%) and sugarcane (7-43%). Yield losses due
to weeds are less in transplanted rice as compared to direct
seeded rice this may be due to the control of initial flush of
weeds by puddling and flooding in transplanted condition.

AT HIRT
TORRg e @ |
TR ofawerm # |7
TRAAARI @ |5
faerT 7 g9 &

(o= 5.3) | !

0
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Besides this, it is
generally
observed to have
more weed
competition in
case of direct
seeded rice as
compared to
transplanted rice

é

Tre amplanted Direct Seeded Wheat Maize Mustard ~ Soybean
Rice Rice

Sunflower Pigeonpea  Ragi  Groundnut Sugarcane Sorghum  Moong

Crop

(Figurer5.3).

Sesame  Cotton

o3 5.3: YRA &1 U9 B H WRYGIRI & PHROT 8 dTell aRAD SIS BT
Figure 5.3: Actual yield losses due to weeds in major crops of India
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YTl Ul § 3R

T SUST § 3} @1 Torr & forw RyerRer fafer
(e e fAf) | UTe SUS @1 gl WRUTAR
o SUAR A T U 9§ o T8 | fIzeiyor | gdr =el ©
fr fAf=1 S0 WRUGAR Yee9 dh-lihdl BT SUAN

PRSP TRYTARI P HROT TY Bl § B9 dlell IUST Bl
BT B fHaT ST Fhar

STTHT HEHA - 5

Research Programme - 5

Gapinattainable yield

For calculating gap in attainable yield, data on
yield from recommended practice (mainly chemical
method) plots were compared with the yield of weed free
treatment plots. Analysis revealed that yield losses due to
weeds can be minimized in all the crops upto greater extent
by using different improved weed management practices.

B STl R chmerved ey o i

X B %N 80 - case of transplanted
Br_vIT{-\rr\E I_ qaR HIE-T 70 4 rice, wheat, mustard
[ SOILEERINEIREERI 60 - T ﬁ and groundnut where
WW,WT@WT < 5. [ ] i 1 improved weed
yRIfaT €T, ﬁi OE 1 ﬁ management practices
AN ‘i\‘"’f’c’” (8 407 ﬁ 1 were used in order to
gg8d PH IR =el] 301 J control weeds. In case
T | WRYAIR 30T 20 1 1 of greengram and
SURl & SUAN @ 10 - soybean, these gaps are
grasE, W AR 0 . . . . high despite using
AREE & I8 3R Transplanted Wheat Maize Soybean Groundnut Sorghum [ some weed control
s 2 | (ferst 5.4) Rice Crop measures also (Figure

fod 5.4: 9RT @ THE Bl H TRUGIRI B HROT BN ATl TS H IR 5.4).
Figure 5.4: Gap (%) in attainable yield in major crops

523 ‘fle FNor (Iﬁ*gnga TY): HRART quk[ § 523  'Weed Manager' (App for mobile): Harnessing

AMERI (% Ugid) &1 Su—ANT
HYDT BT P Ieae o & oy fadfag g

qTell TS Th-Tpl B STFBRI BT AP ¢ | fbamr =
39 3T STHGRI 96 @ oY AMEd U & $%He
PRAT Yo PR QAT B | TH I BT IgaeT U Udl
AT AMMRT U0 IR w1 & e fRauret &t
RYTIR eI TR 8 SR el T |

sﬂaﬁrzﬁrwﬁﬁwﬁgq MFHITI—~
CRUGAR ST (Geerd, TaegR ERT 918 HFIorR A1
T U AETse Y fsRia far w2 | a8 el iy
AT & afeTRa, BT, a0 fRauRe) 3k Se § o
T+ ATel [l & folg Uep STANT #idTse U9 © | I8 T,
SUINTHAT §RT B BT 79 G R, 9 BHA & HB
U ERUAAR] Bl I & AT S T & U A
FATCT 2 | 39 U9 BT STANT B & ofg wie drfaeiac &
T TP Usias fSared @ IfEvaear 2 g1 9
fFeerTera @1 J9dse (ww.dwr.org.in) ¥ STSTars fdar
ST AHAT & | STeAde I 8N & a1 H-oR Pl w1fid
TR D foIg AT 319 BTl BT A | T RATGAT & 91
AT THIF TR U HoR egdhA (& ) fawrs < | a8
X1 TRE A A=Y SMTRT U B s @t el ol AH &
MR TR T # 91T AT & | SUINThdr [Af=1 A4 S
el Jr wal a1 TH (@RI%, &SR Se) H 9 US Bl
FAG ITH T ATl Bel Bl TI9 IR Aol & | $AD
T Ud WhIF RS9 Had fa9y # WRUTIRI &
[T I Jad vg RHIRET +ff fawrg <l | g8 Alasa
T T W TR TR SUae § |

innovations in Indian farming

To achieve higher agriculture production, farmers
should be well equipped with latest technology and current
information on day-to-day agricultural affairs. Now
farmers have begun to utilize mobile App for updating their
professional knowledge. The objective of the present study
was to develop software of App for mobile phones to cover
weed management related information among
stakeholders.

A mobile app named as Weed Manager was
developed by the ICAR-Directorate of Weed Research,
Jabalpur. It is a user-friendly mobile App for farmers,
Agriculture department officials, students, other
stakeholders and industry professionals. This app allows
users to scout crop name and identify common dominated
weeds of that particular crops with their control measures.
The basic requirement to operate this app is have an
Android device with net connectivity, and the software of
'Weed Manager' may be downloaded from the directorate
website (www.dwr.org.in). After completion of download,
run the setup file for the installation 'Weed Manager' in a
device. After complete installation a 'Weed Manager' icon
(&) will appear on mobile screen. It is totally menu-driven
App, crops are grouped by season. User can select crop by
selecting the season either rainy or winter or summer (i.e.
Kharif, Rabi and Zayad). After selecting season, user can
select the crop for weed management in a particular crop. A
screen will appear with dominated weeds details along with
weed management recommendations for a particular crop.
This Appis also available at Google Play Store.

g
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EXTERNALLY-FUNDED PROJECTS

91 fauIa gRASHR o6 S4g el & foreH
o e w1 H Bfead faem # e &1 o1 8
2 | 39 ey § 39 YR @ uta RIS o XET
21 377 IRATTIRN BT TRI AR 9§ 2016—17 & I T

STRET BTl T fera faa=or i fear a2 |

Externally funded projects are target oriented projects
to carry out research work on focused line in a given time
frame. This Directorate is having five such projects. The
summary of the projects and the work carried out during

2016-17 year under these projects are outlined below:

- DI = facd ueae fourr| S99 SgHE SR Iafer faw
SL. Project :ﬂj}ﬂqﬂﬁf Funding agency Collaborating institution Period | Budget
PI ( Lakhs)
1. | vgfia werel 3§ g vt @1 oia | o @EaEs TA.UUAUS,, AT .37, U.—2ATS. ._TR.3TTS., 2013-17 | 206.31
SUFR: TRUGIR BT ST P.J. Khankhane | “dergm. 5 e,
Bioremediation of contaminants in NASF, ICAR @21 :1—5; foeen
polluted sites: use of weedy plants ICAR-IARI, New Delhi;
DU, New Delhi
2. | SOR—E! IRA # via A, w@mes | gl AR 1AL, TofiqR fareafaermery, 2015-18 | 37.07
R YITIRIT B gReTm @ fordl 7TovErvT| Sushil Kumar ?I’s; facetr Elsd) (‘Tuﬁ'ﬂ?)
B SaorE R SR i DBT, New Delhi | Manipur Univeristy,
geer Imphal (Manipur)
Biological control based
integrated Parthenium
management for saving
environment, health and
biodiversity in North-East India
3. | #eguRY © WRUGANY oF b Aol SR A, PIg &l 2015-18 | 12.97
YreUl eTon &l fdarvl Ud TH.UE. | Meenal Rathore Aol None
IR, AIER ERT SHT NfUadH TS FAR MPBT, Bhopal
RftfeT Bhumesh Kumar
Phenotypic characterization and (Since July, 2016)
molecular fingerprinting of weedy
rice biotypes from MP using SSR
markers
4. | X A9 # AR T #eX 9 e HaR TMEHITT— T | MEpATI—gademgdies, | 201517 075
T H AT T IS8 @ o Sushil Kumar RS RCIERS A BERE
sufvad ofia yead o faert wd ¢ feedl ICAR-NCIPM, New Delhi
HHROT ICAR-NCIPM,
Development and validation of IPM New Delhi
strategies for lentil and field pea in
Rabi season and greengram and
blackgram in summer season
5. | WSS & SEeqR el # S | IR g B B 9, BrE TEl 201718 | 51.34
qbil] BRI §RT B R.P. Dubey HALR.IALT. None
TS Ud TSIt R H Farmer FIRST
Tolael BT | Programme,
. .. ICAR
Enhancing crop productivity and
livelihood security through
improved technological
interventions in Jabalpur district of
Madhya Pradesh
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6.1 Ugfa el ¥ gfta uerf @1 W9
SUAR: TRYTAR BT SUAT

RO SYAR Udh YHR &I U SIgsuaR & &
31} g diel, Sarvpall 3R Yguel & 4 IReuR fharalf o)
iR wxar 2| dil @ Sl g1 Safla uert gadiRan
oI TR BT UIcAT2d B H AGa Sl ¢ | I8 Al &
AT 3R | URET Bl 8T 9T 8 eI ulvd
I TG BT HH BT € | JaT § SR Gersiia 7d
3= S19 Ueh UBR & HRE B & il HSSI—UTe BT Jored!
H T B Tfaeiad iR ST SU=IdAr IR y9TE STefd
g

6.1.1

S qucd, Yorrgdfesd wfafafern ik
IUSll A wHEY

HSATH IUCH, TolgHicd TR 3R Iuo
Tl & 419 b AfIed WR @ A8 WR ATS Aeway
T AT ¥ TN PSBTF USH | deras A B
AT 0.831 & We Hae UMb I & AT Aol dael
fogman | AF= AR W, SfSHaw sued | Uiy @ Sers
3R feaRl &1 = H w41 Bkl <@l =1 2 @il I e
0.68 31X 0.49 & R* W= W R Heifdra o (arferadr 6.1) |
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6.1 Bioremediation of contaminants in polluted
sites: use of weedy plants

Rhizoremediation is one of the phytoremediation
methods and depends upon interactions between plants,
microbes and pollutants, where exudates released by plant
roots help to stimulate survival and activity of bacteria. This
improves soil chemical and physical properties, and
enhance nutrient acquisition, metal detoxification, and
alleviation of abiotic stress in plants. Soil microorganisms
and fauna are the factors that may have an influence on the
mobility and bioavailability of Cd in soil-plant systems.

6.1.1 Relationship between Cd uptake, enzymatic

activities and yield-attributing characteristics

Highly significant correlation was observed
between Cd uptake, enzymatic activities and yield-
attributing characteristics at 1% level of significance.
Among these, Cd uptake showed strong correlation with
catalase activity with correlation coefficient value of 0.831.
In general, Cd uptake inhibited the plant height and number
of tillers as they were linearly related with R’ values as 0.68
and 0.49, respectively (Table 6.1).

riry ak 6-11 BSHIA U, YomgHie MITARRAT 3R Uiy qrimfee faxvdmeil & 4 agddd ord

Table 6.1: Thecorrelation coefficients among Cd uptake, enzymatic activities, and plant biometric characteristics
Treatment Number of Cd uptake Catalase Peroxidase Superoxide Dry
tillers activity activity dismutase weight
activity
Cd uptake 0.691**
Catalase activity 0.776** 0.831**
Peroxidase activity 0.619** 0.689** 0.694**
Superoxide dismutase activity 0.673** 0.593** 0.806** 0.447%%*
Dry weight 0.8300%* 0.778** 0.927** 0.708%* 0.768%*
Plant height 0.901** 0.810%** 0.913** 0.687%* 0.818%* 0.920%**

**Correlation is significant at the 1% level of significance (two tailed).

6.2  Sax—ydl URa # Siq fafaedn, wreer ik
gafaRer 1 grer & fog TeRa™ &1
Slaa i FFRIFvT seRa wHf~ad yae=
ITR—Ydl "Ra § TeREE & GHA0 IR
SlaeRS &1 qIa-

HiRT dicd @1 SeaygR ds 4 e Bed, I
B6H¥ R Yol YIS Uers H U o S1d qdl gIRT
T IR o AR Aex BT gaick IR # BisH &

6.2.1

6.2 Biological control based integrated
Parthenium management for saving
environment, health and biodiversity in
North-East India

6.2.1 Survey of Parthenium infestation and release of

bioagentin North-East India

Mass multiplication of Mexican beetle was done in
net house and open field conditions at DWR, Jabalpur and
beetles were sent to Manipur for further release in
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forg 91T 1T | RAARR 2016 & T2 AWTE H YafaR IR
d  TONYNT 3R SRS FISTIITET FIghaNer, St fh
el a¥ BlR T 9, B IURART ST & forg AfdTgR
Te D G A<D B A Uh GG FAEOT b 14T |
SIAYR b5 H O BR AT 30,000 HfAFH diee &l
T o ST MAT| R AAEVT B QR 3raH, uf¥ed
T IR fafdpd d ORI & SHWR ISl AT
oA P SURAMT IR SabRe Bled & WUH &
s AT, gNT T R | wel 1t BIg T3 %It #
A SgPHRD DT N Teb T, A8 B 315,378 1. T&rs
H UM FRA U AT |der § fafdema o R Ua
I & AT IORE o T A7 | Sl s H

TSI HRIHH JmArford far 1T |

Parthenium in Guwahati (Assam)

6.22 HI AR IsT H GISTIITAT JIgHIIvICT
SIRT TSR 979 &I Slaa 1 Fra=or

IE YART WRUCAR ST FSererd, STaeyR &
TS H 2016 B ANHG P QAR (AT TAT | 77T 37R IS B
AT TR BT9 @ d191 24 S, 2016 BT a7 T | TddH
Y-GUE P IMHR T 041 TICIR AT| TAKD
STISITITAT FISHIGTINIET BT 5000 / ISR G & STTAR &l
el ¥ BIST 7T, STefh 3 wWiiel &l FRifEd ST &
Y H G AT | Jg BRP Dl Bled I Ugel ORI Pl
gcd /HIeY. H, A8 (WHAL), Bal & =T ud YRS
gw aud o M| dicd B & 15 oA dwEe,
SITSITIITHT SIgBICTINICT & U], dlal 3R TILhI BT TR
15 o & 3ftRTaT R SH@! M Bl

Release of bioagent in Guwahati

North-Eastregion by postal services. A survey was made in
first week of September 2016 in North-East region along
with the Principal Investigator of Manipur center for
knowing the infestation of Parthenium and presence or
establishment of bioagent Zygogramma bicolorata at those
places where bioagent was released last year. About 30
thousand beetles reared at Jabalpur center were also taken
personally to north-east. Zygogramma bicolorata bioagent
was released at different places in the state of Assam, West
Bengal and Sikkim. Location data of Parthenium presence
or release of bioagent were taken with the help of GPS.
Bioagent was recovered from only one place near IIT
campus in Guwahati from last year releases. Sikkim was
found free of Parthenium except at one place. A Parthenium
Awarness Programme was conducted in Boko (Assam).

Parthenium infestation in Matizer (Sikkim)
6.2.2 Biological control of Parthenium in
blackgram and greengram through bioagent
Zygogramma bicolorata

The experiment was conducted in the farm of
Directorate of Weed Research, Jabalpur during rainy season
of 2016. Greengram and blackgram were sown along with
Parthenium seeds on 24" June 2016. Each plot size was of
about 0.41 hectares. Adult beetles of Zygogramma bicolorata
were released in each of two plots of crop at the rate of
5000/ha while in other two plot bioagent was not released
and it was kept as control. Before release of bioagent, initial
Parthenium plant density/m’, height (cm), number of
flowers and initial dry weight were taken. After 15 days of
initial release of Z. bicolorata, number of eggs, grubs and
adults of Z. bicolorata were recorded at randomly from 5
plants at weekly interval for population

Tfeefierar sk ToRg™T 3R B @l
UQTIR UR U4Td & 31ega- & ford o |

SIahIRE T ATETAT HIT &1 ULl
Tge | 37fde ol A 961 | 39 PR SSa
H g ArEE DI ATGIDHAT T TSI, U
H1 H g " & 918 8 aieg gk
el | SIg®RS B 3MHHOT & JWTa I 7T
3R I & Wl H MR & Ul G
TR TR T | FIT I UG Tl b I,
At 3R aI%pl B AT gD T
# fihe Bl B | 399 uaT Tetar @ b oRw

dynamic study of beetle and their effects on
suppression of Parthenium and yield of
crops.

Bioagent population increased rapidly in
blackgram than greengram field.
Therefore, no augmentative release was
required in blackgram but subsequent
augmentative released made in greengram
field brought desirable control of
Parthenium. Parthenium weed dried and
killed due to attack of biogents in treated
field of greengram and blackgram. Study
revealed that data on number of eggs,

o
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# SlapR® @ e &= H gig g A1) W) ugd I §
W 9Te # gfE B 81 Wil & (st 6.1) |

MORYE & &b goi 4 AT FREEE SuemR &
3TUETT, BICT W IUART T 3R I$& & WAl § HIB! HHT
gol o 7T (R 6.2)
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larvae and adults fit polynomial functions. These functions
depicts the increasing growth initially then peak and
thereafter decreasing growth (Figure 6.1).

Dry weight of Parthenium decreased significantly
in control in greengram and blackgram than biogent treated
field (Figure 6.2).
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R 6.1: 7YY FisHIGNIeT & IS, Usd IR qIEh B
T IR Teq & W H AEE B a8 G, Tifierr

Figure 6.1: Population dynamics of eggs, grubs and adults of
Mexican beetle after release in greengram and blackgram field

6.2.3

SITSTIITIT qIgHIvIvIeT ) G&ar g fofT
e ey fcarefierar

Jfrad dicd oF maTel @F Tireiiedr o <@+
B foTu 6x6 fthe” FBRE we H WAIRT fhar 13T | Jfexad
dicad & T mRd Refld &R s@dT ToRgd &
Fi=roT OR areRre fohar 1T | €IS ge+T & AT MTOIRET
BT ufeTdi Bl @M B ol § ThRIHD Tea6e grdT 17 |

6.3 HEUYQYl & WRYGARII €19 & YTedl
&l T faavvl Ud UH.UG.SR. HThY
SIRT ST ATfvad fRfyfeT
TRAY TWRUTIRT &9 & Ol THRUT BT U7
R, DRI & GIRT @i fAfderar ik Srfigeira dae
(T.41, g Yrenfie aRye gRT e 9ifva) |

o3 6.2: TMOREN & YLD ol TR SIAHRS P STATR
IR JgUeTRd G 3R Se8 & wdl H y9rg
Figure 6.2: Effect of bioagent on dry weight of Parthenium in
treated and untreated greengram and blackgram field

6.2.3

Number and sex dependent population
dynamics of Zygogrammabicolorata

An experiment was conducted in 6x6 feet’
mosquito net to see the population dynamics of Mexican
beetle. Impact of Mexican beetle in suppression of
Parthenium was sudied based on release of different number
of adults. Positive correlations of good population buildup
with increase in number and defoliation percentage was
established.

6.3 Phenotypic characterization and molecular
fingerprinting of weedy rice biotypes from
MP using SSR markers

Genetic diversity and phylogenetic relationship
among biotypes of Indian weedy rice using SSR markers
(funded by MP Biotechnology Council)
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6.3.1 ERUAANII T &I TH.UIIRATHRI & gIRT
Iga¥ras fafaerar &1 fageivor

fafy= Armifars e & Te>d 92 WRITIN 1=
D STHCSH & A1 12 BV &9 U 3 STell 819 Bl
ATBR gt 107 UfAfedl &1 uRieror fhar a7 | o+ <.
Y. ey foe (@ afefhe) & ST 9, Sw=
Y& & A1 SFITHS SIUA.Y. Fepia oy M aeaearn
18 S=d IgHUI TA.UASMR. ATORI &1 IUIANT B 8
greiRel o9 Ryaee (fi=em) fwrfea fean )
oo & SR R ufafical & O J wigl #§ dier
AT | &1 B! Gl TETGT & 419 SRUTTRIA G B FHAUL
# Soa A H Al a8 S 3 JMSE IR Yapf
@ BRI o (Ah) YaTe BT AT SRl &, SThidh SiTel]
g9 H T W TR B Fade S1ar Telle— TSRl
& g T (Fa = 6.3) |

sy

TR g,

D w

6.3.1 Genetic diversity analysis in weedy rice using SSR
markers

A total 107 entries were examined containing 92
entries of weedy rice germplasm with 12 cultivated and 3
wild rice accessions collected from different geographical
regions. Genomic DNAs were extracted using DNA
extraction kit (Thermo scientific) with high purity. The
polymerase chain reaction was carried out using 18 highly
polymorphic SSR markers. Based on the results, entries
grouped into three main clusters. Weedy rice accessions
showed high degree of admixing among populations which
indicates the gene flow due to their out-crossing nature
while wild rice did not show any admixing or allele sharing
(Figure 6.3).

..—-'_'_'_'_'__f'fll ster Il

ST

fa=36.3:

T JTHCS TAR—SITS T YT §RT TH.UH.3R. ATHRT BT FUATT G g 107 €1 UG WRUTARI &9 & oid FHRdl & Safdrd

wagt &7 g | (C = Yo &1, Wil-3 = SiTell a7, W1-92 = SRUGIRIY €1)

Figure 6.3:

An unrooted neighbor-joining tree showing the genetic relationship between the 107 rice and weedy rice accessions/biotypes

using SSR markers. [C= cultivated rice; Wil-3 = wild rice; W1-92 = weedy rice]

6.3.2 WRUAARIA g1 & Sld G9®Y, SIS &9 g4
STl T S ggwTaRAT &1 i |

faff~ ERuqaNE 9= @ S wHey, i =
T STCH &7 @I dToll H) HAA & dToll & FGOT B
for) srgaqa uRRufoal ot feifa qafexof @i #
AAS MR TR SGRoT &1 e foar mar| o
IR—3IHRT ISl &7 FEAT B L H W& g IR
gfcrerd @1 o @1 g | fafe ufaftedl & aler @
SR URWITaRel @ Uferddr # R SfaR 9T 147 | B
FCE & B: 9 915, 45 gfaftedl § 9§ $9a IR #
gfcrerd v Url T | SEfE e ufafteal § 0—25%
FAfspaar vd |ra ufafteal § 76—100% fFiwaar ol 1T |

6.3.2 Dormancy profile of biotypes of weedy, cultivated

and wild rice

Freshly harvested grains of different weedy rice
biotypes, rice cultivars and wild rice biotypes were tested
for germination on monthly basis in controlled conditions in
environmental chambers providing favourable conditions
for germination. Dormancy percentage was calculated
taken into account number of ungerminated grains. Huge
difference was observed in terms of dormancy percentage
among different entries tested. After six months of
harvesting, out of 45 entries, only 4 entries showed 0%
dormancy. Fifteen entries exhibited 0-25%, 7 entries 26-50%,
10 entries 51-75% while 9 entries showed 76-100%
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Dormancy %
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Figure 6.4 : Dormancy profile of biotypes of weedy rice, cultivated rice and wild rice after six months of harvesting

arer: fafer= wfafteal & &=, srem—arerT fMftgaan o1 uran
ST 9= & gfeeahior I Heedqul &1 Wehell & |

6.4 IdY w9 § 1R U9 Aex a9t W 9w
vd Se¢ & fod wufraa Sfa gydeq &1

fawra va A=IHRoT

39 WA & Ugol 99 § U 18 T 19 7 2016
BT T 3R IS DI oS @t WA | 3 WANT H 10 SUAR
IR AUl ¥ of | BHell H I 71, Ud WHa HIE! Bl
ANfeH ATHHY UIAT AT | WRUGART | FHRTT Ve,
SISHET Relvoiaw], @Sy vicwew, Uwifsyd Ui
I AT SR WITeHw STd~ad Ugd U A qol
R0 T | 37 3R S8 B 1S UeraR & for grgwreaf
(5 7\ / ) 4+ vl (20 a9/ fhu) SiR graked &
AT ISl YUAR Td 3HHROT Yd Ul 3R 3iepRor
ITIT SHOIRITIRR & T MaRIGAI AR dierell @
JUANT & e Iust U g8 |

TR AR A & TN AT @ AN H 12 79 13
qAER 2016 BT dAT TAT | it H U BHEN
BoAIBIaNaT STHIGINT, i T1sI], feTRIATsSIT RIGR=T 3R
YIISITCRT o7 T Uh I UTT 1T | 71, & FATdT SIIdHaR
DI BT UbIY HH AT | HIE, Bl ATBHY AR B U HR
# 31 UTT AT | A1, B STARIBATTHR DICATLNd Bl
JART B R fhar | wftaa S yded & fog
CTEHISH/ 3R NITHdT 3R qrdRe I dISUdR 3iR R0l
gd U o7 STANT [ S| U AT | 3 WA

EWS-IICI%quCIIj‘HN_&Pf SUANT HRAT ATy |

dormancy. Varying degree of dormancy among different
entries may be of importance from management point of
view.

64 Development and validation of IPM
strategies for lentil and field pea in Rabi
season and greengram and blackgram in

summer season

Green gram and black gram were sown on 18 and 19
March 2016, respectively during first year of its
experimentation. There were 10 treatments with four
replications. Among insect pests, Aphis craccivora and white
fly were major pest. Among weeds, Brachiaria reptans,
Dinebra retroflexa, Cyprus rotundus, Paspalidium sp.,Physalis
minma and Sonchus arvensis were dominant weed recorded.
Seed treatment with Trichoderma (5 g/kg) + PSB (20 g/kg)
and bavestin and use of pendimethalin as pre-emergence
and imazethapyr as post-emergence with need based
insecticides proved best treatment under IPM to get highest
yield of greengram and blackgram.

Crops of field pea and lentil were sown on 12 and
13 November 2016, respectively during 2" year of its
experimentation. Among insect pest Aphis craccivora,
Helicoverpa armigera, leaf miner, Liriomyza cicering, and
defoliator Spodoptera litura were recorded. Except aphid,
most of the pest were occasional feeder. In control treatment,
aphid attack was more in lentil while it was moderate in
field pea. The aphids were controlled by need based
insecticide treatment. Seed treatment with Trichoderma and
bavestin and use of pendimethalin as pre-emergence
proved best treatment under IPM to get highest yield of field
pea and lentil. This experiment also implies that we should
doneed based spray of insecticides to control insect pests.
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Table6.2:  Yield andyield attributes of greengram with different treatment under IPM
Treatment Pod/ Seed/ 1000 seed Yield
plant pod weight (g) t/ha
T, - Seed treatment with Trichoderma (5 g/kg) + PSB 23.8 6.4 413 0.73
(20 g/kg)
T, - Seed treatment with Pseudomonas fluorescens 243 6.3 41.4 0.81
(5 g/kg) + PSB (20 g/kg)
T,- T, + one hand weeding at 30-40 DAS 24.5 6.4 41.4 0.81
T,- T, + one hand weeding at 30-40 DAS 24.8 6.3 41.6 0.81
T;- Seed treatment with bavistin (2 g/kg) + one hand 25.1 6.5 41.8 0.87
weeding at 30-40 DAS
T, - T, + Need based spray of NSKE at 30-60 DAS 253 6.4 41.9 1.01
T,- T, + Need based spray of NSKE at 30-60 DAS 26.4 6.6 42.0 1.1
T,- T, + Need based insecticides 26.8 6.6 42.1 1.2
T, - Control 19.1 6.1 40.2 0.57
T,, - Pendimethelin as pre-emergence + imzathapyr as 25.3 6.2 41.2 1.3
post-emergence
DAS = Day after sowing
6.5 gyl b SIdelyx N ¥ S d 6.5 Enhancing crop productivity and livelihood
: securi rou improved technologica
TH-NP SEY §RT B SUTGHAT UG ity through improved technological
SN T R ¥ TSI S | interventions in Jabalpur district of Madhya
g ’ Pradesh
& ferfaferan Major activities carried out
® AT <1 idl # fhar—a=ie aRet st ° Farmer-scientist meetings were conducted in
| selected twovillages
CIRIE] lected illag
° TN fharEl o1 47 vd S8 U4 Uh Udhs &5 H @ Distribution of greengram and blackgram seed,
N @ R & wre gey JREM R fertilizer, plant protection chemicals, herbicide to 50
ST BT ]%FR'UT - TI'SIT | farmers for sowing in one acre area each was done.
) c ~ c ° Interested farmers were demonstrated sowing under
¢ gog® el @ g gars uef | garE @ zero-tillage method
HaR | ® 28 Vermicompost
° $AMl & Wd | 28 portable pits have
WIFl R B3l @Ie been constructed,
g919 BT q\ﬁ[g and filling with farm
T 9 e R | waste, cattle dung
= . and earthworms was
® @l g ¢ q:cf completed.
I SUATIR,

NSNS RIEFINICCIN
Ud HYe @R b
fmor W ufdemo
fer |

®  Training imparted on
seed treatment,
sowing greengram
under zero-tillage,
production of
vermicompost.
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STUDENTS RESEARCH PROGRAMME

URE USUe AR YUl 2 & oy Srarexerd
2% BN fIvafdenc, JeaqR (=9 UQw), IEN gAiad
fazafdened, SaelqR  (Feg ), SfexT T @Y

As per the MOU signed with Jawahrlal Nehru
Krishi Vishwavidyalay, Jabalpur (M.P.), Rani Durgavati
Vishwavidyalaya, Jabalpur (M.P.), Indira Gandhi
Vishwavidyalaya, Raipur (Chhatishgarh) and M.C.G.B,,

[aregfdenerd, I[P (SwIFTE)

IR NS Reee

& Chitrakoot (M.P.) following students were doing their

falaN

(Fed gawT) & A1 gU AHSIAT S0 & AR Tl

research for Post Graduate and Ph.D. during the period.

feremell g rafer & SIRTT Srgwe BR e o |
®. | faenRfaY & wm Aoft / fAwy witer yser &1 Mds weTfaeea / g/ HeugH
Sl. | Name of student Degree Title of thesis fareafaenea Supervisor /
College/ University Co- Supervisor
1| guTY HHER s BINCESHH 3ifdes g AW & | Sfig fasm favm, Si. IR, 9. B/
(SEEICIRED) foY TRYTaNT 99 & THAISAL ST, Y FAR
yfoeut &1 ST RrAdge, @ 959)
Subhash Kumar Ph.D Screening of weedy rice Department of Dr. R.C. Tripathi /
Mishra (Biotechnology) | morphotypes for abiotic Biological Sciences, Dr. Bhumesh Kumar
stress tolerance MCGV,
Chitrakoot (Madhya Pradesh)
2 | ooy RiE e | dieeEl T BIAA OIS JAES | A g [qvaienery, | Sf. oqHer §AR /
(Stasenfiesr) | (CO,) AR F g TG (R ) . TR
(Rfews vacigaat)
Td 39d I ERUAIR
B BRI 3R faH
ferweror
Kamlesh Singh Ph.D. Physiological and Rani Durgavati Dr. Bhumesh Kumar/
Paraste (Biotechnology) | molecular analysis of Vishwavidyalaya, Prof. S. S. Sandhu
wheat (Triticum aestivum Jabalpur (Madhya Pradesh)
L.) and associated weeds
under high CO»
environment
3 | R TR PICESH Brguifere A T, T8 | I gae favafaeners, | St FAR/
(Sravirenfire) BIFoford UBaar T T, | SIeayR (Aed uew) o1, 3T, O, fsm
@ BI@T 3R Afoas
Saurabh Pagare Ph.D. Physiological and Rani Durgavati Dr. Bhumesh Kumar/
(Biotechnology) | molecular characterization | Vishwavidyalaya, Prof. R. P. Mishra
of Physalis minima L. and Jabalpur (Madhya Pradesh)
Physalis peruviana L.
4 | A A Y=, AR T, BE gonel ¥ | wafasmT o, S 3. S, I/
(F=afagr) Sifed ERUAOR akcaal | weifdened, sfaxr el ST, oRd. g9
GaltCEoE Y feafdeea™, YR
(FeiRTTS)
Shyam Lal Ph.D Management of complex [ Department of Dr. GK. Das /
(Agronomy) weed flora in soybean- Agronomy, College of Dr. R. P. Dubey
wheat cropping system Agriculture, LG.K.V.
Raipur (Chhatisgarh)
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®. | fenRiay & 9w oft / fawa sty y§g &1 Mda weTfaenea / LR SCWASELRAC)
Sl. [ Name of student Degree Title of thesis farzafeemera Supervisor /
College/ University Co- Supervisor
5 | U GAR SR qug L T @N & dedq e BAIEEISRCEINACL ST, AL HH) /
(TwafasT) JmERT Bel Ugfa H ARy, faxT el Sl vaR. vt
TRUTAR B ACENdr 9 | S favafderey, QR
BESRRCELE] (BTG,
Anoop Kumar Ph.D Weed dynamics and Department of Dr. M.C. Bhamri /
Rathore (Agronomy) nitrogen management in Agronomy, College of Dr. A.R. Sharma
rice-based cropping Agriculture, LG.K.V.,
system under Raipur (Chhatisgarh)
conservation agriculture
6 | T gIaEh RIMEACHH wRfET B gomen & afaET T, iy Sl 9. Tsl/
(Ffasm) ST HeFHT— XA —HT AEIfdene, gfaxr il | S gatR. wmi
B U H A T fawafoenad, TR
TRYTAR J&eT (BTTG)
Tarun Ph.D Integrated weed Department of Agronomy| Dr. K.L. Nandeha /
Suryavanshi (Agronomy) management in maize- College of Agriculture, Dr. A.R. Sharma
mustar d-greengram P LGK.V., Raipur
PPINg system under (Chhatisgarh)
conservation agriculture
7 | Tod & faary qiua S HEPT—NE—41T Bel YuTTell | vl 9T, afy S AL s/
(Fafasm) H ITGHT AR T wTfiETer, SRRt T 3T, TR, v
SN TET YR b R Reafeney, R
ferg wivefor g Sy CRSIRSHE))
TRYAGY Jdeq
Parul K Tiwari Ph.D Conservation tillage and Department of Agronomy Dr. M.C. Bhamri /
(Agronomy) weed management for College of Agriculture, Dr. A.R. Sharma
improving productivity LG.K.V., Raipur
and resource use (Chhattisgarh)
efficiency in maize-wheat-
greengram cropping
system
8 | oo Rig srax TH.QRIL BgHISITERTST T YRBRI THTH. Tefasm | S dudn =@ed
(Eie—fagm) | wEwfers Wi & R | #eifdered, STeeyR
e (Hem Te)
Puja Singh Thakur | M.Sc. Degradation of flumioxazine | Government M.H. College | Dr. P.P. Choudhury
(Microbiology) by Rhizobium species of Home Science, Jabalpur
(Madhya Pradesh)
9 | fofiam w=rea W S | FARHwI-anfe vd RICREEIERCECE] SANIGIESIED
[EEISRCATC] A HERRA bl grenfive) T, awerel
EIEIRE] FASTEINTT T ERT favafdemery, roreer
JUEed Td §aT § Had
fafr=rar o) gurg
Vineeta Sarout Bioscience and Degradation of clodinafop- Department of Bioscience | Dr. Shobha Sondhia

Biotechnology

propargy! and sulfosulfuron
in Soil by Cladosporium sp.
and their effect on fungal
on fungal biodiversity

and Biotechnology
Banasthali University,
Rajasthan




TRANSFER OF TECHNOLOGY

8.1 o9 s A4l

AT Ud AR daeiindl § Hif & HRoT, T
BRAT AR UG HH ART BT 8T 73T & | 39 Aot # o
[T AEISS AATEhRI Hdl, FAIdH Ga13i & UAR H
FH Thal Reg g2 T | Fewmem A9 feam AR
TATEHRI FAT BT SYANT B WRUTAR TEH qh-1Tbal
Bl 39 & A= fHaml a% Tgamn 8 | FHaraR Y
AT UG WRUAAR G301 daidbal W ImamRa foam
AlISd WUl B B ANH Y B U (Bl Bl
AT 7 s Bl Dl IATE Yd STEHdT 96M 2q
fh<I, WRUAIRT Bl FRIBT &R & AT AR AR
WD | A AlgTgd Ao S Bad AaH (@8% UE 1)
% SR fHami Td o RauRae! &1 wof Ty (qrferat
8.1) | < & A STED (BTRDI B oTY USHdRoT g
2, TAT AH GOlTRYT IR B foTU dirdwsr@icar.gov.in TR
el ST ST AT R |

8.1 Knowledge management service

The revolution in Information and
Communication Technology (ICT) has made access to the
information easy and cost effective to the rural masses in
general and farming community in particular. Kisan Mobile
Advisory Services (KMAS) is one among several methods of
ICTs working successfully for dissemination of latest
information. Directorate efficiently utilized its facility of
Kisan Mobile Advisory Service (KMAS) for disseminating
weed management technologies to the farmers of the
country. The messages termed as 'Kisan mobile sandesh'
containing real time agricultural information and
customized knowledge on weed management
approaches/technologies were routinely delivered during
the initial period of cropping seasons and thereby enabling
the farmers' to make a strategy to manage weeds in time to
increase their production and productivity. 'Kisan mobile
sandesh' were delivered during both Kharif and Rabi seasons
to the registered farmers and other stake holders (Table8.1).
Registration is free for all interested stakeholders of the
country and can be done by sending an e-mail to
dirdwsr@icar.org.in

AT 8.1: TY 2016—17 B SR WY TV fHA AT T HS 2N BT faaRoy

Table8.1:  Details of the Kisan mobile sandesh delivered during 2016-17

9. 5b. forar A a g feTi®

1. T & Bl § S WRUAAR Uderd & ¢ fAuurige—aqifsad 100 el / Uds &) eX ¥ 25 o7 ux 150 23,/07 /2016
1L U ETS DR IS BRR TG oTeh AToTel bl Furdl 3 YA & |

2. Auig arel G H S TRUTAR Ude & forg IueyiH + WfedTadR 600 UTH WiET I / TdCUR AU & 23 /07 /2016
53 7 foT & MR T X |

3. AT # WRIAaR (R0 5 SHGTRITIRR + oA (M) 40 UM /T &7 9T 20 & uv 150 <fl. 23 /07 /2016
T & Tl B TI9h BRI TG Fefeth AoTd &l TeRIdT & BN |

4. HaepT H Tl WRUGAR e 2 crRIfga (@rfed) 115 et + TEIiei 400 79/ U&S ga18 & 15 ¥ 20 23 /07 /2016
T ¥ 150 <fl. T & BT PR TG BRIR TG Felch A1oTd ] FETIdl o TIRT B |

3. T Td S8 H WRUAAR AT ¥ SHGRIUTRR (URGE) 400 fHell. / Qarg &1 9N 150 &t Uil # €t o 01,/08/2016
20 o TR IS BRR TG Feleth=T AToTd &1 TR 6 B |

6. HT ud 9§ # TGl & WRYAART & AT 8 RISTABIT — $rgel (EHTGUR) 400 el / Trg & o 01,/08,/2016
3 150 . T H G DR 20 3T TR oS BRR UG Fich o AToTel Bl AT I BN |

7. A ¥ TRUTIR 07 2 9fead (RIARGT + FelSTHd — UTaRsiid (Smafer) 400 fAell. / gag & 01,08 /2016
AT 20 fa Uk 150 o). U # &l B U TG FelchT Alsiel &l T8I 4 DY |

8. ool Ud RER # WRUAIR FMEA0T 8 SAGIIRR (RTYS) 400 el / Tds &1 91T 18 9 20 & W 150 01,08 /2016
oI U § ETelR U WX Td Fole® ool & Tl 9 & |

9. HEpT H YT TWRITAR JaerT &g e (fESR) 30 e, + TgIfor 400 UM / TS 9a1s & 15 9 20 f&T 01,08 /2016
# 150 &) U & BTl R IR BRR TG Felch AeTal &I TRl & T B |

10. | T, AR, TRET, R U4 ST B g (faer) Tl § SR SRuaar geed & fog uftenied 750 fie. 25 /10 /2016
(o a@) /8 B R W q@EE & 3 fod & Hax wanT a |

1. | 7 % ERITaIR Y6eH & ol TS g + e (I%T / HawT) 400 U /. 1 &% H 400 Aey Il 08 /12 /2016
HIeTH] aTs @ 30 f3T o= yanT o |
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A ERUTAR JagT Thbal BT ST &g
<9 & fAfe=1 &=t & <) S # feasr @fResit |fea)
dorr B ARPIRAT gR1 Fewmerd o1 gqor fdhan T
(@rferdt 8.2) UHIfT® Td Uae &3 W ¥HT & QRIE
B WRUAAR Yee UR J1=h] | T4t &I | Y907 & 37
H Ceer & AT ®el § dST-hl @ ARl URRS
TATeTcHS T BT AT fhar a1, Wal IR @RIdaR
ydye & Aff= smal ) arE fear | s9e
faRead feamt &) v — Y TWRUGaR FoERaf a1 Y
AT TehaT 13 |

Farmers' visits

A large number of farmers (including farm
women) and agricultural officers of state department of
agriculture from different parts of the country visited this
Directorate during the year to get acquainted with latest
weed management technologies (Table 8.2). While visiting
the experimental/ demonstration fields, they interacted
with the scientists to resolve their queries on weed related
problems. Atthe end of the visits, interactive meetings with
scientific staff were also organized in the Directorate's
conference hall, where lectures were delivered on different
aspects of weed management. Suitable recommendations in
response to the questions from various farmers on location-
specific weed problems were also given.

aferdT 8.2 a9 2016—17 & QIR QR H 9HT &1 ATt Y I¥@HRAT / forami &7 fdaRor

Table8.2 Details of agricultural officials / farmers visiting this Directorate during 2016-17

City and State Name Farmers no.
Anooppur (M.P.) 50
Betul (M.P.) 35
Chhindwara (M.P.) 27
Dindouri (M.P.) 409
Jabalpur (M.P.) 104
Katni (M.P.) 90
Maihar (M.P.) 31
Mandla (M.P.) 13
Narsinghpur (M.P.) 148
Palwar (Maharashtra) 91

City and State name Farmers no.
Raisen (M.P.) 39
Rewa (M.P.) 13
Sagar (M.P.) 12
Sawai Madhopur 54
(Rajasthan)

Seoni (M.P.) 78
Singrauli (M.P.) 40
Shahdol (M.P.) 178
Tikamgarh (M.P.) 73
Vidisha (M.P.) 18

URT T AR NRT dRIHH

BT TG BT 7RG BRIBH e, Hsal,
g Ryt Tl & dfa—dr= Tra) # T faar < &1
2| IHTD! Ua Y Hdg AfBIRAT & |rer I Asfrwt
o FE I’ @ e MEd o sum wafa am @

Mera Gaon Mera Gaurav Programme

Mera Gaon Mera Gaurav Programme is being
conducted in 5 villages of each districts of Katni, Mandla,
Seoni and Narsinghpur each. A multi-disciplinary team of
Three scientists along with the technical officers and other
associated staff with them are visiting the selected localities
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12. | g # IRT WRUTIR YdeH o ford Aeh R + HeHeRRH (SIed / AENE) 400 e} U+l # Hlcd 08/12/2016

ga1s & 30 foT W ydT Y |
13. | wraeT § yaTdt WRUGAR YEuE T SRIfEA (ifeE) 115 fell. + TSR 400 9T/ Tahs gaT$ & 15 9 20 14 /12 /2016

a9 ¥ 150 ofl. U= # el B YD WA Ud Gl A1oTel &) TSR & TN Y |
14. | wraeer H yTdT ERIGAR YEuE g SramfHen (fESR) 30 el + Tgiii 400 T / v garg @ 15 9 20 fa # 14 /12 /2016

150 ofl. il ¥ € BN AuND WAR Ud Gelah AIoiel &) FERIdl W YANT BN |



HIEITTL
ICAR

YA FRA § | 37 IH9T BT I IGaed AHI-THI W
Pl Bl TWRUYTIR YeeE Hael b=l 99 Ud Il
IUSTE] HIAT 8| 9 BRIDH B Ifid dSIDd SHIA
framl & due § 99 W8 € Ud 9% @Y d@al W
SN S Y& & | 359 SRIHH & ded 99 & SN Ps
Tifafeal S A= waal 9 By JgHa vd uee,
fohar FMIftedl &1 IMIoH, W ARG P 3R
MORENT SIT™ddT AWTE BT TS fhar ar| 39
BIIHHAT # BT B TeATal B ST U 3= faymt
@ ARSN N WA gu| Fewmed # mafsa &8
SAHA O [9g HaT fagw, oY Rrem faad, TorRa™
SITRadhdT g 3fe | 31 7Tdi & ot &1 ff i3
forar T o |

AORETN  Seddl 9Wie GRIeH gRT A+
Ul dIAT

MOIRETH 36! IR S Tesll, JE@R, SIHaR]
3R wl # w9 Heell TR Ua 61 BT DR & |
D Il I8 HIY SAEHar IR Safafqear o1 ) 4
FXN T | 39 TRUAAR & @R &) WITedl Bl <@ g
ERUAAR AT Sl &I ST Ted &R & fod a9 2004
I SR BRIHA =ell 8T & | 9 2016 H HI TRUGAR
feemed 3 <ol ToRE™ S Reddl 9WiE 6l
JATATST 541 & iy fazafqemer, Y srgder ukye &
e, BN fagm o=l (@.d1a.), T & Y favmil g
IRad RGN WRUGIR UseH & Bral bl IAMAA DX
16—22 3TN, 2016 B SR fHAT | 39 TR & fordl faviy
w9 I el dRer 8k TR AR I 1100
fedur®al & faaRa & T AN P AR, B
UIIfal, ISPBT, BTAT D1 IfeTAT, TTORERT BT SETS A
wfafaferl & e fvar | 39 aried ot e QiR
soaeTe AT gRT BaR fHar Tar [ 8k 1w
TR YT §3 |

ERYTAR e 5 IR ST 31T el # AxT
T BRI TRT & AT TMOREN SIRTRdGAl BrRIHH! BT
o B | e 20 8WIRA, 2016 BT fAemer # Udh
gfRreror Srdmw mEfTd fhar R SR TR

e iTeh! FeiauT

Transfer of Technology

on a fixed day of week. Purpose of these visits is to
disseminate the weed management technologies,
knowledge and advisories on regular basis to the farmers.
Under this scheme, scientists remain in touch with the
selected villages and provide information to farmers on
technical and other related aspects. Under this programme
many activities have been carried out during the year viz.
on-farm research cum demonstration trials in different
crops, organization of Kisan Sangoshthis, different activities
under Swachh Bharta Abhiyan and Parthenium awareness
week. These programmes have been attended by number of
farmers, public representative and officials from State
Department of Agriculture. Farmers from these localities
were also invited in many programmes conducted at
directorate viz. World soil day, Agriculture Education day,
Parthenium awareness programme efc.

Imparting knowledge on Parthenium management
through awareness programme

Parthenium weed is responsible for causing many
diseases like skin allergy, hay fever, breathing problems in
human beings and animals besides reducing agricultural
productivity and causing loss of biodiversity. In view of the
seriousness as well as the magnitude of the threat posed by
this weed, ICAR-Directorate of Weed Research, Jabalpur
has been organizing mass awareness programmes since
2004 to educate the farmers and general public about the ill
effects of Parthenium and ways to manage it. In 2016 also,
DWR organized a country-wide programme "Parthenium
Awareness Week" from 16-22 August, 2016 by involving
State Agricultural Universities (SAUs), Krishi Vigyan
Kendra (KVKs), State Agricultural Departments, institutes
of ICAR, AICRP centres of Weed Management, many
NGOs, municipalities, schools and colleges. To facilitate the
organizers, posters and extension materials, especially
developed for this occasion, were distributed to about 1100
stakeholders with the appeal to multiply and develop more
such material in regional languages for further distribution
among people.  People were educated by activities like
lectures, photo exhibitions, farmers' meetings, students'
rallies, uprooting, demonstrations etc. These events were
covered by print and electronic media, which created more
awareness on the Parthenium.

ICAR-DWR, Jabalpur organized Parthenium
Awareness programmes in all the four localities covered
under 'Mera Gaon-Mera Gaurav' in four different districts.
A training-cum-awareness programme was conducted at
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Directorate on 20 August, 2016. In this programme,
Dr. Swati Sadanand Godbole, Mayor, Jabalpur Municipality
and Sardar Harnek Singh, a man responsible for making
first Parthenium free village in Punjab graced the occasion as
Chief Guest and Guest of Honour, respectively. Many
farmers and NGOs from adjoining districts participated in
the programme.

Sifad 9T R SITeedr 48T &1 & folv oa
HYeAd B ATyl

e B=d H ARfled dicd @1 daee (A
Aottt er) fahar 1 8 50,000 dieet ST& ARl &
fasie B, fopam faeneray iR Yo g1 el sanfe
BT 9 Y | 3T AR Rifama uaer # Y 30,000 e B
M| oG geEE H SUART B ard ol 6Red
A TR & died 9 fAf~ TWRITIR $s 9ot
|

ERUAARI 3R HfY sulRre 4 @re ik dgam

ETg  SUTE R LI UQTT DxAT |

et 3 o1 aTel fpsT=l # SIFRaaT oI+ &g
e & U&d IR TRIGAR R Y ufdre 3 @
M @ ford A el U9 e fafy | e ar
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Supply of bioagents to create awareness on
biological control

The bioagent Zygogramma bicolorata (Mexican
beetle) were massreared innet houses at the Directorate and
about 50,000 beetles were supplied by postal services and
personal delivery to different AICRP-WM centres, KVKs,
farmers, schools, NGOs, colony residents, etc. About 30,000
beetles were carried to Assam and Sikkim and were released
on Parthenium for further establishment. The live insect -
culture of Neochetina spp., a bioagent for biological control of
water hyacinth was also sent.

Imparting knowledge on preparation of compost
and vermi-compost from weeds and agro-waste
biomass

To impart knowledge among visiting farmers, a
demonstration set up was created to prepare compost from
weeds by pit method and from other agro-waste by NADEF
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Transfer of Technology

methods. Farmers visiting the Directorate were encouraged
to prepare compost and vermicompost to increase the
productivity of field and reduce input cost as well. Farmers
were also encouraged to set up vermicomposting and
composting units in their respective villages under 'Mera
Gaon Mera Gaurav' programme.

Carry over effect of triasulfuron on soybean
observed in Dhar District of Madhya Pradesh

Farmer's Welfare and Agriculture Development
Department, Dhar requested Director to investigate a case of
triasulfuron contamination in soil of soybean fields, which
was applied on wheat. During Kharif 2015, soybean was
sown in the same field. Initial germination of soybean was
good but the plants started to dry 10-15 days after
germination. Some farmers faced total crop loss. A team
from Directorate visited the farmers' fields and found that
Logran (20 g/ha) and trisulfuron was applied pre-em which
killed the germinated plant of soyabean. Farmers were
advised to apply FYM @ 10-15 t/ha to the affected field
followed by one irrigation fortnightly. Use of triasulfuronin
wheat-rice system was suggested, but its application in
wheat-soybean, wheat-greengram, wheat-cotton or wheat-
maize systems was notadvised.

The collected soil samples were analysed for affect
on germination of succeeding crop by bioassay technique. It
was observed that broad leaf plants like soybean and
moongbean were badly affected after a good germination.
The presence of herbicide residues in collected soil sample
was detected by LC-MS/MS and triasulfuron residues
within the range 1.28 to 7.48 g/ha were documented. Some
degradation products of triasulfuron were alsoidentified.

Televison and Radio Talk

Dr. Sushilkumar delivered a talk on 'Parthenium
menace and its management' on 24 August, 2016 on Delhi
Door Darshan, New Delhi.
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9.1

9.1

Participationin training programme

Scientists/ staff of the directorate participated in
training programmes to enrich their knowledge and acquire
expertise in their respective discipline. Details of such

trainings are given below:

Sr. Technical Officer %ﬂ IReroT HrteH

Competence enhancement training
programme on motivation and positive
thinking

T T Y& STBIEAT,

ICAR-NAARM, Hyderabad

09 fawwR, 2016

30 November to
09 December, 2016

A Yd ug ufRrerr sris eI Jafer wd @ g R
Name & Training programme Institution Date Budget
Designation utilized ()
S A, ey AT FAEE B ArSd BN Bg M uRTE— I BN | 15—23 HRaw), 2017 Z 8015
T AT TRIETTT BT S THEN BRI @ Y | STIHUN UG U9Y Sfdred!, | 15-23 February,
ST e PRiGH FENEI 2017
Dr. P.P. Choudhury
N Competency Enhancement Programme ICAR-NAARM, Hyderabad
Pr. Scientist . 5 .y
for Effective Implementation of Training
Functions by HRD Nodal Officers
ST A W) grepfde et et @ ol e | aqrgagu—s By 18—27 3T, % 13655
EEIRED farereryor SITHU T vee snepree, [ 2016
Dr. Yogita Gharde | Geospatial analysis for natural Resource | gexrare 18-27 October,
Scientist Management ICAR-NAARM, Hyderabad | 2016
S T dg @l | ERUGIR YdEE @ SR TR 541 SR | TS USR—SISR AR, |30 TR H 09 | mEuaR—<n
Jenfre TR BRIGH ECELN foawR, 2016 SR, TTAIR
Mr. Vikas Chandra 5" National Training Programme on ICAR-DWR, Jabalpur 30 November to ERT FrfTa
Tyagi Advances in Weed Management 09 December, 2016 | Sponsored by
agh ICAR-DWR,
Scientist Jabalpur
A G &R SRR e (Ul &%) @ forw M@ IFI—TE Y 27—28 3], 2016 7 6931
ERS & et | Al aed & AR | UHeTs Al AT T U SMpreH, | 27-28 April, 2016
3fSprY - e AR BT BRI~ FENIEI
Mr. Sandeep Dhagat | Implementation of NIC e-Procurement ICAR-NAARM, Hyderabad
Asstt. Chief Technical| solution through CPP portal for [CAR
Officer Institute (Western Zone)
3 &Y. FW AMEAITeIR wRene (Al &) & forg MHIFI—TET F 27—28 3TV, 2016 % 6931
SDEY NG et & HewH A gl UL Ve Yde 3lblaH], | 27-28 April, 2016
Mr. T. Lakhera ST T BT BRI TENETE
Assistant Implementation of NIC e-Procurement ICAR-NAARM, Hyderabad
solution through CPP portal for ICAR
Institute (Western Zone)
M fHrpTd. FzmE T (W) W AFTHEAr BRI TAYY—TER), [oRTd 8 T, 2016 Z 5301
aR. gy siiersr | Awareness workshop on J-Gate (CeRA) NAU, Navasari (Gujarat) 8 August, 2016
Mr. V.K.S. Meshram
HHNIHS A AR IR0 TR &FHA GG | 15,39 0T iy 30 AR A % 8660
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Designation Training programme attended i sl Date utilized )
AN SR, SR HHRIAD G 3R UROM TR & a6 | AL IFI—TL Ry S A= % 8685
TR, T aiftrery | 8¢ WRiE drieH S Td e apradl, |9 AR 2016
Mr. G.R. Dongre Competence enhancement training EENEI 30 November to
Sr. Technical Officer | Programme on motivation and positive ICAR-NAARM, Hyderabad 08 Diaeidber, A0
thinking
A S WHILY. A & Tl JRBNRAT | o My am—amE e, 12 fawHR, 2016 % 2956
TR gENE) fEr P fod dBR SR IR 7RV & AT 12-17 December,
ME TN S, GRWIG 3R Hoe g UlRe $RigH | ICAR-CIAE, Bhopal 2016
- J.N. en ) Operation and maintenance of improved
Sr. Technical Officer | . . .
implements and machinery for technical
officers of ICAR Institutes
s . REr Willg Ud dRTEr hdell H HfY Ul | g W uaR—dE U, 16—25 3%, 2016 T 6720
AR g e | P T, RIS, Wee SR geed gg | @i 16-25 August,
Mr. M.P. Tiwari IR ICAR-CIAE, Bhopal 2016
Sr. Technical Officer | Selection, adjustment, operation and
management of agricultural implements
for field and horticultural crops
A TBS el HAYER IYIANT (FPYER TRAIB) R | 133774 LUK, 18-23 eIE, ¥ 5700
aR. qaNa afier) | ST s, =S e ig1§3 1
.. . . ] - u o
Mr. Pankaj Shukla Training on Computer application ICAR-TASRI, New Delhi 2016 July
Sr. Technical Officer
A S favaeHt WeHER Ve AITEM] Beel H HiY SUSRUIl | 311E. WL .IR—LATE.U L. 16—25 3TN, 2016 Z 5970
TpAas) e P TIT, FERISH, FaTT SR Y&eT R drare 16-25 August, 2016
Mr. G. Vishwakarma | T | ICAR-CIAE, Bhopal
Technical Officer Selection, ad]ustmer}t, operat}on and
management of agricultural implements
for field and horticultural crops
AN dd. fard e e faeTer T W g MHITI-TTIMRME., | 18—23 dllS, 2016 7 5201
SERICARSI eI yf3reror HRATA 18-23 July, 2016
Mr. K. K. Tiwari Basic training on routine chemical ICAR-NDRI, Karnal
Technical Officer analysis
3N TS, foany HaT 3R HAF Aoy § I=id SuaRvl | M W UIR—HAETE, 8—13 3N, 2016 % 3100
T Ty BT AN T4 YERE JIEIE 8-13 August, 2016
Mr. S.K. Tiwari Use and maintenance of advanced ICAR-CIAE, Bhopal
T . instruments in soil and plant analysis
Technical Officer
5 TA®. a4 TaT 3R WIF Aoy § I=7d SUGRT | M A YIR—HALSE I, 8—13 31T, 2016 3250
TJHE SIRIHET BT TN TG RERETT HIITeT 8-13 August, 2016
Mr. S.K. Bose Use and maintenance of advanced ICAR-CIAE, Bhopal
T . instruments in soil and plant analysis
Technical Officer
7 arrauTe, aR© | Qe e faRTeryer wR g WMRHITI—TTIARAE, | 18—23 JellE, 2016 T 5930
TS FETD yfreror relel 18-23 July, 2016
Mr. Ajay Pal Basic training on routine chemical ICAR-NDRI, Karnal
Sr.Technical Assistant | analysis
S W U MHILY. & A B TBD! IS W TIR—VIMETE, 12—17 fEI=R, Z 3006
TP FEIH ARPIRAT 2 dgeR SR 3R Hf=) & | AT 2016

Mr. Bhagunte Prasad
Technical Assistant

AR IR e qferT |

Operation and maintenance of improved
implements and machinery for technical
officers of ICAR Institutes

ICAR-CIAE, Bhopal

12-17 December,
2016
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92 TR0 HABH BT ATA 9.2 Organization of training programme
T & <R fFEforRag ufderT ey e Following training programmes were organized
5T T during the year:
IRJE ] BIDISED 3rafe gfeRray | drgassd D
Training Sponsor Date BT gET free® Coordinators
No. of Course
Participants| Director
HAplR BEl & forg “efd g | #eg e Sig 6—20 TR, 2016 23 SLHI AR | A =T WaR. 3R
TR TR e SrRihd el aRvg, o A= =
Hare
Training programme on M.P. Biotechnology 6-20 September, 2016 Dr. Bhumesh | Mr. Chethan C.R. and
“ Agricultural biotechnology” Council, Bhopal Kumar Mr. V.C. Tyagi
for PG students
WRUAIR Jeed @ A R 5a7 | 317U -, 30 TIRR — 23 SR =R S BER QIR
I g BRimH STYAR, STIAYR | 09 fawiaR, 2016 AT 've
5" National training programme | ICAR-DWR, 30 November - Dr.P.P. Dr.Bhumesh Kumar and
on "Advances in weed Jabalpur 09 December, 2016 Choudhury | Dr.Yogita Gharde
management”
DY G BT G SUIRT R | TGN dlekie | 27 fa9=R, 2016 200 Siie. e
T ufderor srRiEmer foafics Td @am
ey, Sigergy
Safe use of agro-chemicals Hindustan 27 December, 2016 Dr.P K. Singh
Insecticides Ltd &
ICAR-DWR,
Jabalpur

9.3 I A A e & dsel gR1 9.3 Lectures delivered by scientists in other
ﬁq MU AT institutions

. . Scientists of the directorate received invitations
feemer @ daf=el o = Rkt W L . S
from other institutions to deliver lectures in different

AT o B fo7Q 3= vl & B¢ '-_5 T 8UIET  occasions. The details of the lectures delivered by the
AR W AT §RT QY T IRATAN &1 fIaR0T @ scientists are given below:

ST AT -
qadr fas=r gferer / dod fesia
Speaker Topic Training/Meeting Date
ST g At QRO a5 @1 ARe H e AL DY (99 SR Qo] qarT 31 3, 2016
Dr. A.R. Sharma oA Refa MMNST “TaS] el & UfiTda— adAe | 31 August, 2016

Status of weed science in India Td 9™ & FHEET R T H9] 956
Round table meeting on "Relevance of HT
crops - Prospects and Path ahead” organized
by association of biotechnological enterprises
- agricultural group, NASC, New Delhi

WRUGAR Jee 3R G)fed @l | SIvaadid, guren 15 TIawR, 2016
Weed management and DBSKVYV, Dapoli 15 September, 2016
conservation agriculture

R iy FarE & Rereus | sadiarg § Aex oA gfe uhrm, 26—28 fam R, 2016
=g UP Rl SIS, Iy BT o qifda fasar 26-28 December, 2016
Sanrakshit krishi sansadhano RKVY funded master trainers training

key tikaupan hetu ek tarika programme, JNKVYV, Jabalpur
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Managing weeds in
conservation agriculture system
through integrated approach

A, Hearh # Ao B v
Hag gaa # aiRRerfdaT g ™
SR |

International symposium on “Eco-efficiency
in agriculture and allied research, held at
BCKVYV, Kalyani

20—21 STHaR , 2017
21-21 January, 2017

S N, RiE TRIGIR fagme o wRyaar SRR YHY, Jaizax # ddies (23d) | 03—05 ficder, 2016
Dr. P.K. Singh SATHYTT FIeITerd S1 AN @ & BRI 03-05 September,
g SUATErT | Zonal workshop of KVKs (23") at ICAR- 2016
DWR contribution and CIFA, Bhubaneswar
achievement in weed science
SRR W ARATT WRIAAN | Fadhar AfIBRY, ATSHTAR—IAEIHE, 95 | 14—15 IR, 2016
ST FReTe™ @7 Sufererdl | B FHeT dob 14-15 October, 2016
TR IR Review meeting of vigilance officer, ICAR-
Lecture on DWR CIFE, Mumbai
TROTIR I TR T&T T FT AT 2016, ATSHITAR— 28—30 IR, 2016
Exhibition on weed management | 3MSATETHUHNR FRT FoldheTR (d)) 28-30 November,
JMRATSTA, ATRIYRA 2016
Krishi Kumbh Mela 2016, organized at
Muzaffernagar, (U.P.) by ICAR-IIESR,
Modipuram
S IRY g9 it wdt gonferat & ATETIR— ATSIMMSTATE, AT | SR | 19 3R, 2016
Dr. R.P. Dubey TRUTIRT BT Tae Wfdd W W Acas RIS B difia 19 August, 2016
Weed management in organic e 9B
farming systems Annual group meeting of network project on
organic farming held at ICAR-IISS, Bhopal
Afeeal iR S # Udiaa TaT GReM 3R ATl &1 WRed R WiTUG. | 13 3[aGeR, 2016
ERITAR JaE T1. gRETT: HfY, 9afeRwr iR Aa W@ & | 13 October, 2016
Integrated weed management fore fRiar &1 vy w Auuw.d ufderr,
in vegetables and orchards SIQAGANE], TIAGR
CAFT training on soil safety and soil health:
Issues of concern for agriculture,
environment, and human health, INKVV,
Jabalpur
Stgeier HER TORETE BT AT el Felgse ANy, FERTYR (ST) 27 I, 2016

Dr. Sushil Kumar

Integrated Parthenium
management

Collectorate Office, Saharanpur (U.P.)

27 August, 2016

SLOLA). ARy
Dr. P.P. Choudhury

TATaRoT # el hbr
ASEIRSAS

Transformation of herbicides
in the environment'

HET GReM 3} AT &1 WRem gfY, wafaRer
AR "9 wWRey & fay fRiar o1 favy w?
WOUE.S. TR, SITasard], STEadR
CAFT training on soil safety and soil health:
Issues of concern for agriculture,
environment, and human health,

JNKVV, Jabalpur

13 TR, 2016
13 October, 2016

ST =T |
Dr. Shobha Sondhia

fewmrs ofY 2g wmeeal &
SERERCESEEIRERE]

Fate of herbicide in the
environment and their
management methods for
sustainable agriculture

H&T GReTT 3} AT &1 WRed R Wuum.
). uiRmeror HfY, waiERer iR AMg Wy
@ fog fiar &1 v w® Ao Ts.. g,
YIS AIE], TIAYGR

CAFT training on soil safety and soil health:
Issues of concern for agriculture,
environment, and human health, INKVV,
Jabalpur

13 IFIR, 2016
13 October, 2016
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Tebelt 2Mep=refl, Metiae 3R frart @ v ve fad @1 ufderr arispq 27 fawwR, 2016
R el SATITIDhag Ui Taes & A ¥ H-—A/E & 27 Deceber, 2016
Herbicide residues, spurious JRIET SR FHSRR SUM, Egw
herbicides & adulteration and Hledren faffice grT smnfod
safety requirements One day training programme for farmers on
“Safe and judicious use of agro-chemical
through integrated management, Hindustan
Insecticides Ltd
SIS, T IR el BT Il Fed a7 JREM 3R AT &1 WReT W HILLUG.

Dr. P.J. Khankhane

AR T HEF gRT QAR
Bioremediation of waste water
using plant and associated
microbes

T g HfY, 9AfeR 3R AT Wl &
forg f2idn &1 fawy o gyt Sl ufdefu,
TIQASANE], TIAGR

CAFT training on soil safety and soil health:
Issues of concern for agriculture,
environment and human health, JNKVV,
Jabalpur

13 3FFCER, 2016
13 October, 2016

SLYFR HAR

Dr. Bhumesh Kumar

FMHTEN HE®] B ERferd

Herbicide tolerant crops- a
potential tool for conservation
agriculture

W ® folu T HuIfad SudRor

T GR&T &R M) &1 WRey W AU,
T yfdrerer: HfY, JafaRvr iR AT wved
@ fog foiar &1 favg ox Auue S ufdrem,
SIQADAG], TIAYR

CAFT training on soil safety and soil health:
Issues of concern for agriculture,
environment, and human health, JNKVV,
Jabalpur

13 IFIR, 2016
13 October, 2016

STAIATAr BRS
Dr. Yogita Gharde

T IO % fzever & forg
Rt Prai

Statistical methodologies for

the analysis of soil properties

HET GReM 3} ATl o1 WRem gfY, wafeaRer
3R AFg w@ey & fog fiar & favg w
WOUE.S. TR, SITasard], STEadR
CAFT training on soil safety and soil health:
Issues of concern for agriculture,
environment and human health,

JNKVV, Jabalpur

13 TR, 2016
13 October, 2016

94 da-a AfER

39 1Ay & SR =faRaT Tl IR &

AeIIepT / SAHIRAT / HH=TRAT gIRT Q7Y <

94 Technical seminars

Following technical seminars were delivered by

the scientists/ staff during the period:

fesrs M fawa
Date Name Topic
14 TS, 2016 S TR, Mt TRHT—T1E. ¥ IT SMTRT B TUIell H TR Ses
14 July, 2016 Dr. A.R. Sharma Conservation tillage in rainfed maize-wheat cropping system
27 3T, 2016 =t die. e TRUTAR Bl qole ¥ SUEHAT AR AfH JHa: AT I—TI.
27 August, 2016 Dr. P.K. Singh TR0 & SR TR U foRreryor
Productivity and economic losses due to weeds : an analysis based on
AICRP-WM trials
04 37T, 2016 ST, 3R g4 TRUTIR THE TR & TRl WOMell GREdIv: ol e & TRerl | 3rgwd
04 August, 2016 Dr. R.P. Dubey System approach to weed management: experience from long term trials
11 T, 2016 St IRW. g Sifd® W § TWRUTIR TEeH
11 August, 2016 Dr. R.P. Dubey Weed management in organic farming
30 ST, 2016 SI. gl HAR TROTIR STAFT—FIT §1 I<d F Ui &7 & 2
30 July, 2016 Dr. Sushil Kumar Weed utilization - have we really made a headway ?
3 TR, 2016 31, gefiel AR TRUTAR! BT a®b™d FRFAT — 3T &7 ?
3 September, 2016 Dr. Sushil Kumar Biological control of weeds - what next ?
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03 September, 2016 Dr. P.J. Khankhane Phytoremediation through weeds
28 S, 2016 . T |ifrRr TMHTE AL & WA SR THD <OV & U
28 July, 2016 Dr. Shobha Sondhia Herbicide residue hazards and mitigation measures
23 July, 2016 SI. A FAR Sofarg URady § had WRUTAR B XY HaerdT

23 SIS, 2016 Dr. Bhumesh Kumar Crop weed interaction in changing climate

19 adiel, 2016 <. #Fet NBR JYI) WRUTAR Ydud & o anfdae ufbard

19 April, 2016 Dr. Meenal Rathour Molecular approaches for efficient weed management

2 e, 2016 SIRRIIRRIRC IS GRUAAR {501 geierol & el SIel &l AR iR faereryor

2 July, 2016 Dr. Yogita Gharde Analysis and interpretation of data from weed control trials

20 ST, 2016 31 AR TR fermfeem 3 ffdydr &R s9a SwamT

20 October, 2016 Mr. Subhash Chander Diversity in Chenopodium and its utilization

25 31T, 2016 A A PIe SR faereryor

25 August, 2016 Mr. V.C. Tyagi Pest risk analysis

25 JTNC, 2016 N AT IR Hfert werel g @ ford e orenlRa dienfiisl o qwd

25 3T, 2016 Mr. Chethan C.R Interventions on sensor-based technology for row crop weeding
9.5 Jrferfer earer 9.5 Guestlecture

39 Ay © IR fafi= kel @ w3 uRig

AT / UATreiel Byl 1 e &1 aRT fBan 8ik
3o+ faeIysar & & § ReE AT | e &1 faaxo

During the period, many renowned scientists/
progressive farmer's from different institutes visited the
Directorate and delivered lectures in their area of expertise.
Details of the lecture are given below:

S fear T 2
A qdr fawa fe=i®
Name Address Topic Date
£ IR g srforfiet fparm, aegHr @, | Y wdied 19 Hg, 2016
Mr. Shekhar Bhadsavle | A8RTSE Krishi Paryatan 19 May, 2016
Progressive farmer, Saguna
Baug, Maharashtra
WRER eI Rig srfereilel dues, HAREA i, | ToRER (@eifeE) gad aReR § Siar 20 3R, 2016
Sardar Harnek Singh ENIE] ARTER 20 August, 2016
Progressive farmer, Public participation in Parthenium free
Mansuran village, Punjab campus
o =R < yrfaeier farT @R Ry | oo 9Rd — R YR 25 37ATIN, 2016

Mr. Narsingh Ranga

ST, e, SIUB.AR IS,

Progressive farmer and
member RAG, TFRI,
Jabalpur

Swachh Bharat - Swastha Bharat

25 October, 2016
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AT, e 3R YR & R WRUAER AT
freemer & fRreror iR ST HRemelt | e ¥ |
freenea &1 §@1 Igeed WA I § WRUTAR & Jded
& o Srgeu™ &1t &1 FARISI &xAT © | fRerer Tl
& fora argdaT SR ufRmeror @ gfder a1 © e s
fgorar @1 N wEMeE wRar 71 ewned 5w gy
faeafdererl, Mg u—wem & ®H iR B, IR
AR HAHT ToAT 3 TETRBI Bl IR Y& BRA
gl TR AT 2 |

10.1 159 SN fygafdeneral & wrer ggwrfian

g Feumerd 23 A Sy fwafdererar § Rem
I 3RS ARG FAfad WRUTAR RIS & gRT
RUTAR TG & &7 H SIerT HR UTRMeT0T T FHIST
a1 ® Sl o <21 & faf=T {f—Tetarg &= # nfia g |
9 oo @ 5 wuH SIReN) §9 @al W Id B
A 3R IR FRieH & S oxd & SR JTd
FeRdl & ford I Y favafaemeral &1 g7 wifa &
SEARIGNE

g Feemed T99R] fawafdened, (ToRm) & Hrer
AT AFEAT & for, AR fAeafdenery, (S7hie) &
AT I Y4 AR H MOREE & Sidd g Jag & ford, oy,
Ty, Wd; wgfaf R SAsffE, JEeaR & e
HICATS & ALY faverv & ford \A=gwrfl g | S A1
g ug ey foara (SaR @e) &R Hifdery
(fER) Rerd IR wu & wIfad aramet R el & urd
M dTel Sagel & ydud & ford e v fasm
faeafdenely, gRaTs (Ficed) del uig YEIE @Y
freafaemem @& faf), @ ((BR) & T w2 |

10.2 3T TEATIAT AN I D AT TEHAIRICT

AL HIAT Y. DI AT AT D T ) e o
AT B | AIed dei=id AHI—a9d R 9 A¥I=) o
ERUTAR JdG ATHYT 3R [TR SRIGH & GAEAl &
ford fRem—fAeeT yaT &al R&d § | goHT # Srger B
B T UTGY SIAuTenfiasT I Heers, 78 faeed;
I FqAfBA Aefiola yded sgwu™ g, A8 ol
WIRCHTY TeTe ST R, BHYR; IR aRAE Ud
TRT IHET AeRMH, ST, AR JaT e e,
AT SR IR UY] forfrcdn srgsern |wer, SooelaR
@ AT HEHIRTaT # € | 18 IR 99 & Sea oAt & diat

ICAR-DWR has collaboration with educational and
research institutions for research, teaching and extension.
The Directorate aims for coordinated research work in weed
management across the nation and offers research and
training to research students, shares expertise and provides
consultancy to staff and students of SAUs, ICAR institutes,
NGOs and other stakeholders.

10.1 Collaboration with SAUs

The Directorate coordinates research and training in
the area of weed management through its All India
Coordinated Research Project on weed management centres
in 23 SAUs located at different agro-climatic zones of the
country. There are five nodal officers from the Directorate
who monitor the ongoing research and extension
programmes at these centres and provide feedback to the
SAUs for effective collaboration.

The Directorate is in collaboration with Navsari
University, Gujarat for Bioinformatics Research; Manipur
University, Imphal for biological management of
Parthenium in north-east India; BAU, Ranchi; RDVV and
JNKVYV, Jabalpur for pesticide residue analysis. DWR also
collaborated for water hyacinth management in severely
infested ponds and lakes at Haliyal (Uttara Kannada ) and
Motihari (Bihar) with University of Agricultural Sciences,
Dharwad (Karnataka) and Rajendra Prasad Agricultural
University (RAU), Pusa (Bihar), respectively.

10.2 Collaboration with other institutes and

agencies

The Directorate has collaboration with other ICAR
institutes also. Nodal scientists provide timely guidance for
refining weed management research and extension
programmes in these institutes. Collaboration for ongoing
research work also exists with ICAR-National Research
Centre for Plant Biotechnology (NRCPB), New Delhi; ICAR-
National Research Centre for Integrated Pest Management
(NCIPM), New Delhi; ICAR-Indian Institute of Pulses
Research (IIPR) Kanpur; ICAR-Indian Grassland and
Fodder Research Institute (IGFRI), Jhansi; ICAR- Indian
Institute of Soil Sciences (IISS), Bhopal; and Indian
Veterinary Research Institute (IVRI), Izatnagar. The
Directorate is also in collaboration with the National Seed
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Linkages and Collaboration

Centre (NSC), Bhopal (M.P.) for providing seeds of wheat
and rice.

10.3 Collaboration with KVKs

During 2016-17, improved weed management
technologies for different crops under various farming
situations were demonstrated in association with the ICAR-
ATARI (Zone VII) by conducting OFTs/ FLDs in wheat,
paddy, soybean, tomato, greengram, onion/garlic, maize,
and groundnut crops through 94 KVKs across Madhya
Pradesh, Chhattisgarh and Orissa. All the improved
technologies demonstrated have decreased weed intensity
compared to the prevailing farmers practice (HW) and
showed highly encouraging outcome in terms of increasing
productivity, decreasing cost of production with an increase
in B:C ratio indicating increasing benefit per unit of
investment made.

A two days training cum workshop on weed
management was organized at ICAR-Directorate of Weed
Research to review the work done by KVKs in the field of
weed management. The technical programme for next year
was also finalized with the participation of programme co-
ordinators and scientists of KVKs in association of ICAR-
ATARI, ZONE-7, Jabalpur during 19-20 May, 2016.

10.4 Advisory services

Advisory services were given to Irrigation
Department, Gwalior, Morena on aquatic weed
management in Pullowa and Kotwal dams. Technical
advice was given to the 'TARU' organisation for water
hyacinth management in ponds of Indore and also to Ireo
Waterfront, Ludhiana for the management of submerged
weeds.

10.5 Education

The Directorate has MoUs signed with Jawaharlal
Nehru Krishi Vishwavidyalaya, Jabalpur, Indira Gandhi
Krishi Vishwavidyalaya, Raipur and Mahatma Gandhi
Chitrakoot Gramodaya Vishwavidyalaya, Chitrakoot. The
Directorate is also recognized by Rani Durgavati
Vishwavidyalaya, Jabalpur, AKS University, Satna and APS
University, Rewa as a post graduate research centre for their
students.
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On the occasion of 28" Foundation Day of ICAR-
DWR, Jabalpur celebrated on 22
April, 2016 “Best Worker Awards
(2015-16)” in the category of
scientists, technical officers,
administrative staff and skilled
supporting staff were conferred
upon Dr. Bhumesh Kumar, Shri
Pankaj Shukala, Shri Takeshwar
Lakhera and Shri Mohan Lal
Dubey, respectively.

Dr. AR. Sharma, Director, ICAR-DWR, Jabalpur
has been awarded Gold Medal for his contribution in
the subject of sustainable crop production in the
4" International Agronomy Congress organized by
Indian Society of Agronomy, ICAR-IARI, New Delhi
during 22-26 November, 2016.

Dr. AR. Sharma, Director, ICAR-DWR, Jabalpur
received special recognition award from Crop and
Weed Science Society, BCKVV, Mohanpur, West
Bengal on 21 January, 2017.

Mr. Anoop Kumar Rathore, Dr. A.R. Sharma, Ku.

3TR. ¥, 5. Feqoll oiF Ud
LA R BT =g —
T Rven # wRe
PN & TEQ WRITIR B
T &R araet IaTadha |
R AN IR TRYTAR
gde & gTd @ forg gA.
YU, STAPR H 1-3 A
2017 @& IRM A

i ey

) Fasmery IRooms By

Rituja Jain and Dr. M.C. Bhambri
received 'Best Poster Award' for

—

. ,.T.....:.l'cl:m_f;v;r_l“

e W the article 'Nitrogen and weed
management effects on weed
growth and rice productivity
under conservation agriculture in
rice-wheat-greengram cropping
system' during ISWS Biennial

Conference at MPUAT, Udaipur

fgafie F=e  qasrs
IR YREPR’ YT 53T |
3N T A1 AR @, a0 gIaR, g S A, e
AR; A 9RT TR, A, SeeR iR
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during 1-3 March 2017.

Mr. Shyam Lal and Miss. Tarun Suryavanshi, IGKVV,
Raipur, Mr. Saurabh Pagare, RDVV, Jabalpur and Mr.
Subhash Kumar Mishra, MGCGV, Chitrakoot has
been awarded ISWS Student Travel Grant Award,
during ISWS Biennial Conference at MPUAT,
Udaipur during 1-3 March 2017.

Mr. G.R. Dongre has been awarded second prize for
the presentation on 'E-Waste Management &
Challenges' in the Training Seminar at NAARM
Hyderabad during 30 Nov. to 9 December, 2016.
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IARI, New Delhi.
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Publishing House, Delhi. 360 p.
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14.2

STHTT SHIHAT eht -RRHT ST EHTET

MONITORING AND REVIEW OF RESEARCH PROGRAMMES

14.1 Institute Research Committee (IRC) Meeting

The Institute Research Committee (IRC) meeting
was convened on 17-20 May, 2016 to review the progress of
ongoing research projects and actions taken on the
recommendations of IRC-2015. Dr. A.R. Sharma, Director
chaired the meeting, Dr. M.S. Kairon, Former Director,
ICAR-Central Institute for Cotton Research, Nagpur and Dr.
E.VS. Prakasa Rao, Former Head, Central Institute of
Medicinal and Aromatic Plants, Bengaluru were the invited
resource persons. Dr. Sharma briefed about the Directorate's
ongoing research programmes and new initiatives taken for
strengthening the activities and visibility during 2016-17.
He acknowledged visible improvements in research. Dr.
Kairon emphasized the importance of weed management
for farmers. He stressed upon the publicity of the research
outputs, which need to be adopted by the farming
community. Dr. Rao elucidated the impact of weed
management on food production in the changing climate
scenario. Dr. Partha P. Choudhury, Member-Secretary, IRC
presented the action taken report on general
recommendations of the previous IRC meeting. Salient
achievements during 2015-16 were presented by individual
scientists, followed by in-depth discussion and critical
remarks by the members, resource persons and the
Chairman.

14.2 Institute Management Committee meeting

The XXV meeting of Institute Management
Committee (IMC) was held on 17th January, 2017 under the
chairmanship of Dr. A.R. Sharma, Director, [ICAR-DWR in
the presence of members Dr.S. K. Rao, Director of Research,
JNKVV, Jabalpur; Dr. S. K. Bandopadhyay, Principal
Scientist, Div. of Environmental Sciences, IARI, New Delhj;
Dr. D.P. Singh, Ex-Principal Scientist (Plant Physiology),
ICAR- NRRI, Cuttack, Odisha; Dr. O.P. Premi, Principal
Scientist (Agronomy), ICAR-DRMR, Bharatpur, Rajasthan;
Sh. K. S. Netam, Joint Director, DFWAD, Govt. of Madhya
Pradesh, Bhopal ; Sh. S. K. Verma, Administrative Officer,
ICAR-DWR & Member Secretary, and the research
programme leaders viz. . Dr. P.K. Singh, Principal Scientist

and Principal Investigator,

BTAhH—3, ST 2T AT,
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TS HHL IR Y. —=RYdaR
PESE RGeS S e R
gAaT FrdwH —4, Sf
A BAR, IR IS
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BRIHH —2 SURYT T |

Research Programme-5, Dr.
Sushil Kumar, Principal Scientist
and Principal Investigator,
Research Programme-3, Dr.
Shobha Sondhia, Senior Scientist,
& In-charge, AICRP-Weed
Management, and Principal
Investigator, Research
Programme-4, Dr. Bhumesh
Kumar, Senior Scientist, and
Principal Investigator, Research
Programme-2.
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RECOMMENDATIONS OF REVIEW COMMITTEES
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15.1

Institute Research Committee (IRC)

Research programmes initiated in 2012 are due to be
concluded in 2017. This year 2016-17 being the final
year, all the recommendations made during the
previous IRCs (2012, 2013, 2014 and 2015) must be
critically looked into and complied with. Therefore,
no new recommendations have been made during
the current IRC meeting.

Several publications/compilations are pending
since 2012. A specific deadline must be fixed by each
scientist to complete the assigned work within the
shortest possible time.

Senior-level scientists who did not publish their
research findings and accumulated all the data in the
notebooks over the last several years were advised to
stop further research in 2015 so that they can
concentrate on publications. They were allowed to
undertake limited research work in an emerging area
of weed science.

Weed management in organic farming systems
should be taken in identified crops / cropping
systems at the Directorate as well as AICRP centers
as per the instructions of the ICAR.

The experiments on conservation agriculture have
completed 3-4 cycles in different cropping systems.
Intensive analysis of soil chemical and physical
properties, herbicide residues and pest dynamics
should be undertaken.

On-farm research trials were undertaken on a large
scale since 2012, and now being further extended to
new areas under the MGMG programme. Impact
analysis of the technologies developed and adopted
by the farmers should be undertaken.

All possible activities should be undertaken in the
villages adopted under the MGMG programme so as
to see a complete transformation in the coming years.
Tree plantation may also be undertaken in
consultation with the school, panchayat, line
departments and other stakeholders.

Our research farm has achieved 300% cropping
intensity and all the crops are now being grown
exclusively under zero-till condition. This
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AT qP-Ipl B FHIARN W TR BT B
HTIHA T |

IMHATEN T BT Feoll / FAATA! AR TIH Well
qrel &l H qedIdA BT AT AfEd | U iR
GTel gl B S B Iy ag—ofaRIy fAferi &1

HIHRYT fehdT ST AheT & |

ol & &3 W SIgERK @l T WRUGAR Yee
Wrenffear /de-al & AfH=IHRoT g i
TR 3ffAId SR < & AR & |

¥ yey afifa

AR 7 IgHI SUARAT & WA $ ud
AT FHfY &7 1 g STHBR & |7 dof 4
B ST 1 SOt SfeR & |

ST, TA.S. §IURATT W Setarg uRadd W g 7y
B BT WA B AR AT & SRME HFE I

Recommendations of Review Committees

15.2

15.3.

qeterr wfafe=n st fawret

achievement must be sustained and highlighted to
get more visibility and recognition to the Directorate.

Through our research, we must generate a visible
output in the form of quality research publications
and development of technologies on weed
management. Those who are not achieving any of
these, must do serious introspection and analyze
their role at the Directorate.

Research Advisory Committee (RAC)

Organic farming is being promoted on a large-scale
in recent years. There is an urgent need to develop
weed management technology in organic
agriculture involving important cropping systems.
Likewise, there is also a need to start work on weed
management strategies in important intercropping
systems especially under rainfed conditions, and
high-value crops.

There is a need to monitor weed dynamics in
different ecologies/farming situations by selecting
benchmark locations/sites. Weed dynamics and
herbicide residues may also be monitored in long-
term trials of LTFE/farming systems.

Need to look into the possibility of containing crop-
specific weeds like Orobanche, weedy rice etc.
through suitable crop rotations and other innovative
approaches.

Herbicide residues should be assessed in
vegetables/spices and in intensively cultivated
areas. Multi-residue methods may be validated for
monitoring of water and food commodities.

There is need for greater emphasis on validation of
recommended weed management technologies on
farmers' fields and impact assessment of the adopted
technologies.

Institute Management Committee (IMC)

The committee appreciated the research
achievements and desired that work on conservation
agriculture should be further intensified with in
depthinformation.

Dr.S.K. Bandyopadhyay appreciated the work being
done on climate change and suggested to include
some other components while doing the experiment.
He further advised to take the RCP values for
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HCH! B AMAA B BT GA QAT | ST A8
4 & TemRYH oM, MU | Heayey &
fafere=T &A1 (1eTTer / NITeT) @ SR AT Bl AThx
TSR 1 Hrd foar o1y | S= a8 oY smearad
fean f& afe TamgiiemRy (o) aRarsr afas
# faxaRa gxclt @ a1 98 39 fIwTer & 39 d8d
AT R & Y &R FWa JATT Bl |

HART gRT TE | # foram 1 {& demf-re! @ srer
A SIT&T U R 2, Sl (e & #se & AJAR
oy Bl H g B | Ay B Ry 2
= fawali 3 el w1 ual @l 9= =R anfe
JU AT BT ST 98k < A fbar S
P |

afafy § ReiRer @1 2 6 Tuued (NAAS) gRT
fafde 5 T S= sRae Seia # Ta & AR
U=} BT YT fobar <= arfed |

gRrY—ae—fead sEEN ® g @ 9491 T8
IR HT SWNT URE-—HE-{HFad sEE™ &
BIHRAT w1l 2] fohar ST Hhar g |

TS HRIRY—ERYGIR Yee= § =rer fea—yfafes
g1 ST Vel § | 31 I8 ey @ 78 for uRug

ST I D TRIT SUTET BTg S AT

AT ey TIATART o7 FRIET @ T | QT
SO A B! TS © [$ $H TRE B AT B
SIRT XA A18Q T YHTG BT i fhar ST
=R |

different projections (latitude/longitude) in respect
of Madhya Pradesh from the NRM Division, ICAR
and proceed further accordingly. He also assured
that he will make all the effort to include this
Directorate under NICRA, when this project is
extended in future.

The committee again noted with concern that more
than half of the positions of scientists are vacant,
which is hampering the research work as per the
mandate of the Directorate. The committee
recommended that vacant positions in all the
disciplines should be filled-up so that the available
resources can be utilized optimally.

The committee recommended publication of quality
research papers in high impact journals indicated by
NAAS.

The amount saved from the construction of
Training-cum-farmers hostel, may be utilized for the
furnishing purposes of the same.

The budget deficit in AICRP-Weed Management is
increasing day by day. Therefore, it was
recommended that required funds may be provided
by the Council

On-farmresearch activities were appreciated. Itwas
desired that such activities should be continued and
impact analysis should be made.
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. HRI$HH /5P fesia
S1 Event/Meeting Date
1 | 3T BT AR Hbvsl whe, STaayR & fJemeil &1 Feermea # wwor 5 313, 2016
Study Tour of Students of the Ashoka Hall Senior Secondary School, Jabalpur 5 April, 2016
2 | 2890 WU e HARIE 22 310, 2016
28" Foundation Day 22 April, 2016
3 | TRUGIR YeeE TR el WRAR Al U GRS @1 23 aifia 28—30 3, 2016
HAE 90, STeriia (TERT)
XXII Annual review meeting of All India Coordinated Research Project on 28-30 April, 2016
Weed Management held at Jalgaon, (Maharashtra)
4 | FReTerd & srgEar A o dob 17—20 HS, 2016
Institute Research Committee Meeting 17-20 May, 2016
5 | woeodl TEds $ SR el A U YATaR IR IR 16—31 HS, 2016
Lecture on “Swachata Abhiyan and Paryavaran” during Swachtta Pakhwada 16-31 May, 2016
6 | IR AT faawd T9RE 21 S, 2016
International Yoga Day 21 June, 2016
7 | 70af wadaar fead THRE 15 3T, 2016
70" Independence Day 15 August, 2016
8 MTSINETT ST dhdl Aidle 16—22 3T, 2016
Parthenium Awareness Week 16-22 August, 2016
9 | 15 feevig FdeaR faenfiar sg uferr eried 6—22 RITwR, 2016
15 days Training Programme for PG Students 6-22 September, 2016
10 | f&=d) feaw Ud ugarsT @l IS 14—28 TITHR, 2016
Hindi Diwas and Pakhawada 14-28 September, 2016
11 | Tt SR W e IR I &1 S 2 ISR, 2016
Swachh Bharat Abhiyaan on Gandhi Jayanti 2 October, 2016
12 ATl T drsT 16—31 HdcsR, 2016
Swachhta Pakhawada 16-31 October, 2016
13 | |A®dl SIFTEGHAT AIg 31 JFEN—05 deR, 2016
Vigilance Awareness Week 31 October -05 November, 2016
14 | BN Rer faaq 11 9EaR, 2016
Agriculture Education Day 11 November, 2016
15 ARIRTRIS AQHIIAT qidle 19—25 4R, 2016
Communal Harmony Week 19-25 November, 2016
16 | gigar IS UfRevr dRipH “TRUGIR Y§eE & T ST 30 TAER ¥ 9 A=K, 2016

5" National Training Programme on “ Advances in Weed Management”

30 November to 9 December, 2016
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SL Event/Meeting Date

17 | fazq ger fagw 5 fada} 2016
World Soil Day 5 December, 2016

18 | | Al & R iR fAdegel Suam w feam ufevr erisa 27 f&deR, 2016
Training on Safe and judicious use of agro-chemical through integrated 27 December, 2016
management for formers

19 | M yeu |y o dob 17 S, 2017
Institute Management Committee Meeting 17 January, 2017

20 ST, e e Afg (STR) U9 ARIFeed TS UsR. 75 el g 8 HRaNl 2017
e & wweRAl B HdE
Address by Dr. Trilochan Mohapatra, Secretary (DARE) and Director General (ICAR), 8 February, 2017
New Delhi

21 | S SAEwar qEre 12—18 HRaNI, 2017
National Productivity Week 12-18 February, 2017

22 | P AN 17 BRa¥), 2017
Kisan Sangosthi 17 February, 2017

23 GRUTAR Y& IR 3Rl HRAA Hafwaa srgeen< aRaTs &1 2441 arfifes W | 27-28 wras), 2017
5% SEIYR (ISRAT) H FH~ 8%
XXIV Annual review meeting of All India Coordinated Research Project on 27-28 February, 2017
Weed Management was held at Udaipur (Rajasthan)

. . |

[iro ichu ij vi[ty #jrh Teflor vul/hu ifjsktuk dh 2301 oifkd leg cBd

XXII Annual review meeting of All India Coordinated Research Project on Weed Management
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XATodl Yddls P SR Tl A uq TR R IR
Lecture on “Swachata Abhiyan and Paryavaran” during Swachtta Pakhwada

IR AT fead AR BT AT

Institute Research Council Meeting Celebration of International Yoga Day

| BN AR e
can HEEETDHAT‘E}GF WEED RESEARCH

Oath during swachhta pakhawada

Celebration of 70" India Independence Day
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Celebration of Parthenium Awareness week
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Xk €;rh 1j LoPN Hkjr vitk;ku dk vk;ktu
Celebration of Swachh Bharat Abhiyaan on Gandhi Jayanti
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5™ National Training Programme

Advances in Weed Management
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Celebration of Agriculture Education Day
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5" National Training Programme on "Advances in Weed Management"
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68d1 T faad WHRIE & Ao
Celebration of 68" Republic Day
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FY A & R &R fadeyl Swam w feas ufeor srfeq

Training on safe and judicious use of agro-chemicals through integrated management for farmers

Bum DARE & amm:t—:-umm
B Fehrunr_lp. 2m7

. F3refeq g Ifud SIURE. Ud H8I-eYd IS HLUSR. &I Feemerd # ITH
Visit of Dr. Trilochan Mohapatra, Secretary (DARE) and Director General (ICAR)

ERUTAR Yo WR 3fRIeT WRIT FH(a e URATST &1 2441 a1 g d3h

XXIIV Annual review meeting of All India Coordinated Research Project on Weed Management
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PARTICIPATION IN SEMINARS AND WORKSHOPS

SI. U3, It

11—12 3el, 2016 BT 183170~ H.UR TS,
Mar H AT UH.8MR.TH. fSdo= & Al @
Jo® # ¥1T foram |

AL, |IYT H I 1 A, 2016 DI F.A.FM.
3, TIAYR & UGG IS DI 95 H 9T forT |
TATUTE. @ 23 df SWRdl afel HIfeT H 4—5 I,
2016 BT s faeell ® 917 form |

22 G[ATg, 2016 BT BB H AR AIRSDHT HLITH
@ THAID! FgdR AT (S T) B doF | 9RT
fora |

30 3T, 2016 I IS UASYUH. B HREBGN
afAf 1 S 7 W fora |

31 WA, 2016 ®I TA.UTHN, 5 faeel § "R
P H EROGARARN URES Bl Bl Hew:
FHTITT 37IR TF 3 TR el Tl F=t | 91T foram |
AT § 8—9 RIdeR, 2016 BT 24 4Y &3 ARARY & S5B
H 9r fora |

17—18 TATER, 2016 BT Hoid /I[N H AT BT T
IR —SIRT feeiot ol WR fami & |1 Il
Pl

20 fEdaR, 2016 @I WI.HIGURYE, 75 facell #
ITHATEN BT BRI AT B FHeT / RIeIiRe e &
ot Su—afafey o 9@ # 9T for |

22-26 FARER, 2016 & TR SOSIH AR MH
TUHMHT IS UIIRAME,, 75 faeell gRT ARG A1
iR I s ooy # Wit fora |

22—26 FIRR, 2016 Pl A JARMEI T A
BUFE B AR "UIgfd Al B GRET b ford
HReT0T Y IR W FFDB” W FIST BT AT
T |

06 STTaNT, 2017 U.3TR.M1.UN.UH., 3TSTHR BT GIRT fdar
3R D 2N TIAAT BT <@ |

23—24 fAHaR, 2016 @I HdF HAUSH /H.EH.3M,
TRy, 3 focell & <Y iR Iy fasm i
ERT AT argen Feuor afifa & d5& # T
fora |

10 STFERI, 2017 BT SIS, (WU, AHALY. TS
fAeell @& BRI | e &7 Sfad JmmRi @
FHIEAT IR JITNT B & foly SU—AAT BT J8d H
T fora |

STell WRUGAR Y& & o) d¥e & e Ay
21 PIEHTA G §RT 24 TR, 2017 BT IRA B
FHecTS H galg T d8& H AN forn |

14 BREX), 2017 @ TAGASNRMR. # uRASHr
AAGIS (T8 ALMRYL) B Tl 456 Ud 9.
39, 75 el # 14—15 HREN], 2017 BT FEwDl &
TR | 9T fora |

Dr. A.R. Sharma

Attended meeting of Directors of NRM Division held on
11-12 April, 2016 at ICAR-CCARI, Goa.

Attended meeting of Board of Management of JNKVYV,
Jabalpur on 1May, 2016 held at CIAE, Bhopal.

Participated in the 23" Annual General Body Meeting of
NAAS, 04-05 June, 2016.

Participated in the meeting of Technical Advisory
Committee (TAC.) of Indian Statistical Institute, Kolkata
on22July, 2016.

Participated in Round Table Discussion on “Relevance of
Herbicide Tolerant Crops in Indian Agriculture -
Prospects and Path Forward” at NASC New Delhi on 31
August, 2016.

Attended 24" Regional Committee Meeting on 8-9
September, 2016 at Goa.

Interacted with farmers on SRT-Zero till rice technology
atKarjat /Shaguna on17-18 September, 2016.

Attended meeting of Sub-Committee to review/
recommend permissible limits of herbicide at ICAR,
New Delhi on 20 September, 2016.

Attended 4" international Agronomy Congress of the
Indian Society of Agronomy organized at IARI, New
Delhi, India during 22-26 November, 2016.

Convened Symposia on “Conservation agriculture and
smart mechanization to protect natural resources”
during the 4th International Agronomy Congress 22-26
November, 2016

Visited NRCSS, Ajmer on 06 January, 2017 and viewed
research activities thereof.

Attended the meeting of Recommendation Formulation
Committee held by 4" International Agronomy Congress
on 23-24 December, 2016 at ASRB/IARI, New Delhi.

Attended meeting of Sub-Committee to review and
recommend the permissible limits of herbicide
scheduled on 10 January, 2017 at the office of DDG (CS),
ICAR, New Delhi.

Attended a meeting called by Hon'ble Member of
Parliament Mr. Kodikunnil Suresh at Kuttanad, Kerala
onaquatic weed management on 24 January, 2017 (as per
instructions of the ICAR).

Participated in the Review meeting of Project
Coordinators (AICRPs) at NBPGR on 14 February, 2017,
and Directors' Conference held on 14-15 February, 2017
atICAR, New Delhi.

Participated in XXIV Annual Review Meeting of AICRP-
Weed Management at MPUAT, Udaipur during 27-28
February, 2017.
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27—28 TWRAY, 2017 UHURUS], SEIYR A
TIMSHRIRA—SUH Bl 24df o a1 arfifes aeiter
H W foram |

01—03 AT, 2017 HI TAUITS], ITAYR H 2022 AP
AT B 3T BT AT B H dre A1 Bl fAhr”
R eI AT 3t dis WIsw gRT maifrd
fgaTies F=Ter 3 9T fora |

I

07 3T, 2016 & AR RARN HTATEd, TqAYR
PN e & folw Ra| wesTd & 9EER
AR BT b feadrg ufRieror iR SHriwmer § w7
foram 3R TRUTIR Fdge @ik HRevr B R @
fer |

03—05 fAGER, 2016 & IRM, 1.3 U—HITSUHY,
IR | B, (23 ) T fadrg &g HRIer
H 9T fordm SR WRUGAR JJHYE ewed a1
INTET Ud SUSTRIAT IR AR 3T |

HAD T AP DI T feawiTg FHeT 93 H AR,
U —ERUTIR JAFAI Feenera o1 ufafeE fdar
IR 14—15 STFTER, 2016 P QIRTT A3 T —1.37%.
Th 5., 48 H e e |

25—26 IR, 2016 B SR B.QAL—2 BT 718 foetl #
AIRRYT &1 FHIeT dod # W1 forar vd fAceme @l
R Rure ad @ |

JMEUIIRIMTE HAT UGS, s fQoell H 22—26 TR,
2016 & SR Ig ARSI BN faar yaei #
qT form SR MRS U—TRYTIR L™
FIQeerd, Sy @l BRYJIR Jdg= ddb-idhl A
ST SUAfRT / BTE IS e, UHBIeH BT e fhar |
22—26 FddR, 2016 B TR IS.VIR3ATS., T3 ool
H Igel RIS AR fa=i S H 9 form 3iR
URSX 93 & SR AL UeSl # Arael MR Bde
Red # ERUYqIR ydus gfshanstl: e fai &
TRYE feeryor IR T |

AL H.AF I —.AE.UB.S., G H 24—25 TdeR, 2016 B
SR AT ferat iR wemas o gexfaea MifdT
H 9 o &R ALHITU—TRUTIR A
FRe=ITer, SaeqR @1 Wi T R T |

28—30 TAER, 2016 B QR ﬁﬂ.?!@.aj.tr.—ags‘.aﬁ.w.
TR, AGIYRA §RT JOTThTR (SU) ¥ Iford
P I AA—2016 H 9T T 3R Femery &
ERUTIR FE Th-11eh] DT &L fHIT T TWRUTAR
TE R e e |

02—04 HRAYI, 2017 & AR AR, STaagR 4
AT P (F ITT AAT—2017) TR Hell 8
el # 9T foram JiR ufer iR &iR smiget /B
% forg Qe @ TRUGAR d&Adl BT ueeH
fopar |

SAD, T FH P (ST WWER),
THUHRRSTS, 59 99 [I9RT, T ELHY, SHPI, ..
Ffafa. anfe gRT ARG ERUGaR yaeg ddeipl
3R wReT BT B A TEget TR 18 @R U
U |

Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, India during 1-3 March, 2017.

Dr.P.K.Singh

Participated in one day training-cum-workshop of
partner institutions of reliance foundation for agriculture
development at Reliance office, Jabalpur, and delivered
lecture on weed management and conservation
agriculture during 07 August, 2016

Participated in 3 days, Zonal workshop of KVKs (23") at
ICAR-CIFA, Bhubaneswar and delivered lecture on
DWR contribution and achievement in weed science,
during 03-05 September, 2016

Represented ICAR-DWR in 2 days review meeting of
vigilance officers and delivered lecture at ICAR-CIFE,
Mumbai during 14-15 October, 2016.

Participated and presented the progress report of
Directorate in review meeting of CRP on CA at KAB-II,
New Delhi during 25- 26 October,2016

Participated in 4" International Agronomy Congress
exhibition at IARI Mela Ground, New Delhi during 22-
26, November, 2016 and exhibited the achievement /
highlights, publication related to weed management
technologies of ICAR-DWR, Jabalpur.

Participated in 4" International Agronomy Congress at
IARI, New Delhi during 22-26, November, 2016 and
presented the poster paper “Weed management
practices in Rice-based cropping system in Madhya
Pradesh: A farmers perspective analysis” during poster
session.

Participated and represented the over all progress of
ICAR-DWR, Jabalpur, in the interactive meeting of
Directors and administration held at ICAR-CIFE,
Mumbai during 24-25,November, 2016

Participated and delivered lecture on weed management
in Krishi Kumbh Mela-2016, organized at
Muzaffearnagar, (U.P.) by ICAR-IIFSR, Modipuram
during 28-30 November, 2016 and exhibited the DWR
technologies on weed management for participants and
visitors/students.

Participated in National fair cum exhibition on
agriculture (Krishi Udai Mela-2017) organized at
JNKVV, Jabalpur during 02-04, Feburuary,2017 and
exhibited the DWR technologies on weed management
for participants and visitor/students.

Delivered 18 lectures on different aspect of weed
management technology and conservation agriculture
aspects organized by KVKs, State agriculture
Department (MP GOVT.), SFRI, State Forest
Department, FTC, IFFCO, JNKVV etc.
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16 S, 2016 DI S.A.%.[A.fA, STEAYR # AT AR
TR BRI H AT forT |

19 3T, 2016 DI H1.5.377,U.—3ATS.3115. TH. T, WITTel
# o oifdd Wt R Aead Uoiae &1 s
TE 45 H Sifdd Wil H TRUGAR J48 & T 3IR
Th-ATa! faRivst & wu # AT foram |

QUL B d3F | AN form &R 1 fAFaR, 2016 BT
PN /R, dydl—1, g1, 8 ool § BN gom
PRIHH & qad (A< UIv0T & {77 T IRATSTAT IR<Ta
TR foba |

27 faA®R, 2016 @I WRUGAR JJEYM [Heeme,
SEI ] |sgw|~1 gfdeaged fafice sk
ERUTAR AT e §RT AYh WY I FfST
"THIHA DI TG B AeH W AR & FRIrd
3R I ST W HRIRe H U W & wd
AqnT forar |

21 SIER), 2017 B S.A.F.fA.f4., STaeryR # S.3mg A1,
SR AT "HRIEN R 57 TN BRI H AR
ferar |

27—28 BRER], 2017 & SR THWGU. T, SSIR H T.
3T AR —TRYTIR T B 2471 a1fes Fehe
Iod # Ared ARNBRT (RTH &) & w5 H 9T fora |
1—3 AT, 2017 Bl Qﬂt‘ﬁqqﬁ ISR H 2022 TP
fPaml @1 oM A R H WRUGAR fag o
I R gisad I it die 9189 gRI
JATATST fganitier A=Y H 9T forT |

18—19 A 2017 & ARH YUAQUIRTGH, Taxda d
IR fha ved dRieH H AR forr &R
ERUTAR JJHU eenerd, SiaaqR # by g Hri
DI IR 15T |

30 W, 2017 B AAGHfAMQ, SR H 2022 TH
el @1 3 N A @ oy sifad w9 < 8iR
]I 7Y & oy Aegvcer 50 g ARl & dob J
AqmT forar |

<i. geilcigdar

SIF SRATSE, STelTia # 28 ¥ 30 31, 2016 & SR
AT WRUTIR Teee R IRIeT YRS FHfad
T RIS B 234 a1 FHieT S8& # AR
foram |

27—28 HRAX], 2017 & QIRTF THUILG UL, ITIGR H T.
T AR YT —EaRUdIR Yauq dY 2441 qf¥es qHer
I3P H Arset ARHRY (SFEr0T &31) & w5 H Wt fora |

s faell # 24 3FTH, 2017 &1 el & R Iied
TR AT HrRIHH § 917 foram iR “areifera =
TS Hiofie” IR IR faar |

27 3T, 2016 DI HESRAR Peldac H AT PN
frr grRT emaford urifm AR ® ford
TfRTeToT HE BRI § WRT foram iR ufdneror f= |

o1

Participation in Seminars and Workshops

HHiftaat iR shrdvmeneit ¥ wriert

Dr.R.P.Dubey

Participated in the “Workshop on Lentil” held at JNKV,
Jabalpur on 16 June, 2016.

Participated as a lead speaker and technical expert on
weed management in organic farming in the Annual
Group Meeting of Network Project on Organic Farming
held at ICAR-IISS, Bhopal on 19 August, 2016.

Attended the PMC meeting and presented a project
proposal for funding under Farmer FIRST Programme at
Division of Agriculture Extension, KAB-1, Pusa, New
Delhion 1 December, 2016.

Participated as a speaker in the workshop on “Safe and
judicious use of agro-chemicals through integrated pest
management” jointly organized by Hindustan
Insecticides Limited and DWR at ICAR-DWR, Jabalpur
on 27 December, 2016.

Participated in “Brain storming workshop on soybean”
organized by JICA at JNKV, Jabalpur on 21 January,
2017.

Participated as Nodal Officer (west zone) in XXIV
Annual Review Meeting of AICRP-Weed Management
atMPUAT, Udaipur during 27-28 February, 2017.

Participated as a speaker in the Biennial Conference of
the Indian Society of Weed Science on “Doubling
Farmers' Income by 2022: The Role of Weed Science”
held at MPUA&T, Udaipur, during 1-3 March, 2017.

Participated and presented the work done at DWR,
Jabalpur under Farmer FIRST Programme, held during
18-19 March, 2017 at NAARM, Hyderabad.

Participated in the MP State Coordination Committee
Meeting for finalization and road map for doubling
farmers income by 2022 held at JNKYV, Jabalpur on 30
March, 2017.

Dr. Sushil Kumar

XXIII Annual review meeting of All India Coordinated
Research Project on Weed Management organized at
JainsIrrigation, Jalgaon during 28 to 30 April, 2016.

Participated as Nodal Officer (south zone) in XXIV
Annual Review Meeting of AICRP-Weed Management
atMPUAT, Udaipur during 27-28 February, 2017.

Participated and delivered lecture on “Parthenium
Menace and Management' in Programme at Delhi Door
Darshan on 24 August 2017 at New Delhi.

Participated and delivered lecture, and imparted
training on 27 August, 2016 in a 'Training cum Workshop
for Parthenium Management' held at Collectorate,
Saharanpur organized by State Agricultural Department
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Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Dr. P.P. Choudhury

National Symposium on Agrochemicals Research and
Education in India, 15-17 November, 2016 Society of
Pesticide Science - India, IARI, New Delhi.

Participated in 4th international Agronomy Congress of
the Indian Society of Agronomy organized at IARI, New
Delhi, India during 22-26 November, 2016.

Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Dr. Shobha Sondhia

Organized and participated in XXIII Annual review
meeting of All India Coordinated Research Project on
Weed Management at Jains Irrigation, Jalgaon during
28-30 April, 2016.

Organized and participated in XXIV Annual Review
Meeting of AICRP-Weed Management at MPUAT,
Udaipur during 27-28 February, 2017.

Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Dr.P.J. Khankhane

XXIII Annual review meeting of All India Coordinated
Research Project on Weed Management organized at
Jains Irrigation, Jalgaon during 28-30 April, 2016.

Participated as Nodal Officer (central zone) in XXIV
Annual Review Meeting of AICRP-Weed Management
atMPUAT, Udaipur during 27-28 February, 2017.

Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Dr. Bhumesh Kumar

Participated in XXIII Annual review meeting of All India
Coordinated Research Project on Weed Management
organized at Jains Irrigation, Jalgaon during 28-30 April,
2016.

Attendend Round Table Discussion on “Relevance of
Herbicide Tolerant Crops in Indian Agriculture -
Prospects and Path Forward” at NASC complex New
Delhion 31 August, 2016.
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Participation in Seminars and Workshops

HHiftaat iR shrdvmeneit ¥ wriert

Attendend National Conference of Plant Physiology-
2016 organized at University of Agricultural Sciences,
Bengaluru, India during 8-10 December, 2016.

Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Attendend one day training programme for farmers on
“Safe and judicious use of agro-chemical through
integrated management” jointly organized by ICAR-
DWR and Hindustan Insecticides Ltd on 27 December,
2016).

Attendend review meeting of course Directors of the
Training programmes at MPBC, Bhopal on 24 January,
2017.

XXIV annual review meeting of All India Coordinated
Research Project on Weed Management organized at
Maharana Pratap University of Agriculture &
Technology, Udaipur (Rajasthan) during 27-28 February
2017.

Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Dr. Yogita Gharde

Attended International Conference on Statistics and Big
data Bioinformatics in Agricultural Research Organised
atICRISAT, Hyderabad during 23-25 Nov, 2016.

Mr. Subhash Chandra

Attended 4™ International Agronomy Congress
organized by the Indian Society of Agronomy at IARI,
New Delhi during 22-26 November, 2016.

Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Mr. Vikas Chandra Tyagi

Attended 4" International Agronomy Congress
organized by the Indian Society of Agronomy at IARI,
New Delhi during 22-26 November, 2016.

Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Mr. Chethan C.R.

Attended annual review meeting on “Mera Gaon Mera
Gaurav”, organized at ICAR-ATARI, Jabalpur, India, 30
April-1May, 2016.

Attended National conference on “Innovations in
agricultural mechanization-development of linkage
among R&D Institutes - industry - farmers” organized
by DAC&FW, Ministry of Agriculture and Farmers
welfare, Govt. of India. Vigyan Bhawan, New Delhi,
India during 7-8 July, 2016.
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o Attended 4" international Agronomy Congress
organized by the Indian Society of Agronomy at IARI,
New Delhi during 22-26 November, 2016.

e Two days workshop on “Recent advances in weed
management strategies” organized by National Institute
of Plant Health Management (NIPHM) at NIPHM,
Hyderabad, India, during 29-30 November, 2016.

o Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Mr. Sandeep Dhagat

e Participated in the Biennial Conference of the Indian
Society of Weed Science on “Doubling Farmers' Income
by 2022: The Role of Weed Science” held at MPUA&T,
Udaipur, during 1-3 March, 2017.

Mr. O.N. Tiwari

e Participated in XXIII Annual Review Meeting of AICRP-
WM atJain Irrigation Systems, Ltd. Jalgaon, during 28-30
April, 2016.

o Participated in XXIV Annual Review of Meeting of
AICRP-WM at MPUAT, Udaipur during 24-28 February,
2017.

Mr. Pankaj Shukla

e Participated in XXIII Annual Review Meeting of AICRP-
WM at Jain Irrigation Systems, Ltd. Jalgaon, during 28-30
April, 2016.

e Participated in XXIV Annual Review of Meeting of
AICRP-WM at MPUAT, Udaipur during 24-28 February,
2017.

Mr. Sudhir Kumar Parey

e Participated in Krishi Kumbh Mela-2016, organized at
Muzaffarnagar, (U.P.) by ICAR-IIFSR, Modipuram
during 28-30 November, 2016 and exhibited the DWR
technologies on weed management for participants and
visitors/students.

e Participated in National fair-cum-exhibition on
agriculture (Krishi Udai Mela-2017) organized at
JNKVV, Jabalpur during 02-04, Feburuary,2017 and
exhibited the DWR technologies on weed management
for participants and visitors/students.



18

fFeRITerd @ 3feia 23 Fafid 3R 5 Wiked b=
<9 & fafer=1 ol | Rerd oY favafdenredl & arem |
= wdel, ®Ha YOSl SR IR—pdel el |
ERYTAR Y B ST B o 8 8 | I 2016—17 &
SRM o T J& Sy Ui FeTgar 2 :

S 1 fafaar wHa—gunferal A fears

ERYAAR Y9I a1l BT f[adrd

o TIH H UF-HT-UH HEA TS H IJHI0T & g4
Il URRSIEHRIR 25 1. /8. $I &R ¥ AT TRIWRIA
HH-dSX (FaTT$ a1 AU B 45 T 918) BT FAT
d?%dWﬂQWGQNfEﬁHﬂCQﬁWLﬁEﬁZﬁTIgIWE%
60 fo=T ueerd URUR® JaTs F TR TS DI o1 d
ERITARY BT Ted T Y AR AT BH TR T |
R o1 Ud el gaTg o &1 g URURS s gRT
ERYTIRI BT Y AR TRI% 2016 H ST FHA URIT
a7 |

o {ITEAR H, W & RIUvT gH)—T€ E— oI & 918 B
Ugfd ¥ I 99 (42 TT/%) Ud WG O H (4.1
T/ 7.) 31F IUST Tol DI TS | 9IS I (¥l garg ol
gT)—TS <1 + AR—TS <1 Ugid 9 A1 &1 — AT & a1
fafer &1 germm # <1 Fgall H g IUST U Bl
TS | I TS DI UHiahd [AfY T TR 1.5 .
m/%aﬁaﬁwﬁaﬁmﬁmaﬁwﬁaﬁ’cﬁw

T JJUTe T fhaT 71T |

o TTUCH ¥, ARl & HES H, U= + 318 & 40
T gvard v IR B gRT A 1 R fdrhad
ERUTAR [FRIFT S&T &6 BR R4l & Gl Ua AT
DI BT SUST &1 DI T8 | T RO H Th g
GRUTIRT BT I Ffd wY | IRIURS JaTg Al
@mmgdlsaﬁqgldulﬁwwﬁﬁ
IRUTHERRY TR H ISl 0T UG Ul dl El’c,ﬁ?lﬁ
ESKCARE]

o BUEIE H UF-IE BUd 9P B IJdid Ig DI
BT IUS MU g (IRIRS Sars) — 8
(URUR® SITS) UGl § &5 @l TS | I&fU &1 b <=1
IR W B IRFHTH SUS A oS —uie A
ITER H 9T g8 | A= yeR @1 Rfe ugfor &
AT o8 EHIR—TTS THIR Td o < STIR H
JeTStIdT 707 Nfdrera T o 13 |

o QI # gTH—E A dh W GRIET FHY YoTel! |
g 3R 9T H Y YagT §RT HalRe 157 AR
WHRT STCCH B dISIDY BH Gof (A T | T8 D
T D1 U IR SIS B AT SARY 3@ W I
SIS 9T TRy &1 et H AT Tof BI T3 | ATy
31 N 177 =/ o o/ Mo o A 7 o I

STETIAIFITIH TAT3H BT SISy AT & BT

e | SfSres urT T |

©

I WA G WIUAaR Wae URESHT et {9

SUMMARY OF ALL INDIA COORDINATED RESEARCH PROJECT ON WEED MANAGEMENT

This Directorate co-ordinates its network programme,
through All India Coordinated Research Porject on Weed
Management (AICRP-WM) which has 23 regular centres at
SAUs and 5 voluntary centres all over the India located in
differentagro-climatic zones of the country. During 2016-17
main achievement were as follows:

WP 1 Development of sustainable weed
management practices in diversified cropping
systems

o At Bengaluru, use of pre-emergence herbicide-
pyrazosulfuron-ethyl (25 g/ha) at DAS/P alone or
followed by passing cono weeder (45 DAS/P) reduced
the weeds density as compared to unweeded control in
the rice-green gram- rice system on 60 DAP/S.
Conventional tillage had slightly lower weed density
and weed dry weight as compared to zero tillage at 60
DAP/S. Transplanted and direct seeded rice had
almost similar weeds dry weight under conventional
tillage during Kharif, 2016.

e At Bhubaneswar, CT(trans)-ZT-ZT system of tillage
recorded higher grain yield of rice in Rabi (4.2 t/ha) and
Kharif (4.1 t/ha). ZT(DSR)-ZT+R-ZT system resulted
the lowest grain yield as compared to CT-CT method in
both the seasons. Integration of ZT method with
butachlor 1.5 kg /ha resulted in the maximum B: C ratio
inthe Kharifrice.

« At Dapoli, application of pendimethalin + 1 HW at 40
DAS exhibited highest WCE in terms of growth of
weeds and consequently grain and straw yield of
mustard. Weed growth of monocots at all stages of
observation was significantly least in conventional
tillage over all other tillage practices and resulted in
increase in yield attributes and yield of mustard.

e At Faizabad, the highest grain yield of wheat was
obtained in TPR (CT)- wheat (CT) under rice-wheat
system. However, in rice, maximum grain and straw
yield was recorded in CT-ZT-ZT treatment. Among
various conservation systems, maximum microbial
properties were observed under ZT+R, ZT+R and ZT
treatment.

e At Ludhiana, ZT wheat + rice residue recorded lowest
seed bank of P. minor and R. dentatus in rice-wheat
cropping system. Wheat grain yield under ZT with
residues was higher than ZT without residues. In direct
seeded rice, higher seed bank of E. crus-galli, E. colona
and Dactylectenium aegyptiaum was found than
transplanted rice.
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At Pantnagar, maximum yield of wheat was achieved
by the conventional direct-seeded rice- conventional
wheat along with incorporation of Sesbhania before rice
seeding in rice-wheat establishment methods in Rabi.
Whereas, in Kharif, among the weed management
approaches, integrated (herbicide+ HW) as well as
alone application of broad spectrum herbicide
(bispyribac-Na) was found effective in achieving the
better yield of rice.

At Raipur, weed dry matter was significantly low
under CT-(transplanted) than CT/ZT-direct seeded
treatments at all the stages. Significantly higher seed
yield of rice was recorded under recommended
practice i.e. pyrazosulfuron (20 g/ha) fb pinoxsulam
(22.5 g/ha) POE than unweeded check. The net income
and B:C ratio was higher under CT (transplanted).

AtJammu, in basmati rice-potato-french bean cropping
system, Cyperus spp. and Echinochloa spp. were
effectively controlled by mustard seed meal (2.5 t/ha)
in transplanted basmati rice under organic weed
management. However, highest rice grain yield was
recorded with mustard seed meal (2.5 t/ha) + one hand
weeding.

At Ranchi, placement of plastic mulch in okra recorded
significantly higher fresh okra yield (20.7 t/ha), net
return (Rs. 2,50,543/ha) and B:C ratio (1.53).

At Thrissur, mulching with polythene resulted in
highest fruit number, yield and weed control efficiency
in brinjal followed by spade weeding and hand
weeding. However, B:C ratio was highest with
chemical weed control.

At Pasighat, hand weedings at 25 and 50 days after
sowing in maize + soybean (1:1) and maize + black
gram (1:1) intercropping were effective in controlling
weeds and resulted in higher number of green cob per
hectare.

At Raichur, one intercultivation and hand weeding at
20 and 40 DAS recorded significantly lowest total weed
density, dry biomass, and yield of blackgram. Post-
emergence application of imazethapyr + imazamox (75
g/ ha) applied at 3-4 leaf stage of weed was found best
in suppressing weeds and getting higher grain and
stoveryield of maize.

At Akola, integrated use of straw mulch either with
pendimethalin (1 kg/ha) or by metribuzin (0.7 kg/ha)
0-5 DAP fb straw mulch 10 t/ha (10 DAP) fb one HW (75
DAP) was found effective for weed control and
attaining the highest productivity and profitability in
turmeric.

j
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AT |

o TTA® H P [BlorpIRfAv Ueh AT TRUAAR U
T |

o WX el § SWRMA o9 Td & golsl Baall 4
HIGTINIT SToAI~7aT BT ¥R Ul Uil 7| S
ERYTIR @] AMHAGAT b w A IWIA &8 o
TABEI & UTH & &1 ST81 B Jal §ob oflel I DI BT
EERER

o UM s ¥, A IMGAMICI RIS Holve
HZAY B BN UORISGAT BATRIII—Y—3eTs ol
IR FAfeATHM, fHRTeE & Ui < T8 B
AHTHRRM 3R FASIHeRRE + IS SIedR™
ERT 3¢ I eI WX Haryo_d =T arar
T |

S W3 wuellm 3R IRwEm & H
AT WRUAART $T oid fIgm vd yde=

o SITHH ¥IIH B Il BT GV WY WU A 320
A NaCl R FRrg 9ram T | o778 ¥77v79 &
JIl & AR Bl & GLUE. HE 3—10 T Uil
T |

o  ITeTTT ICHIHYT H Sed ghg &R AR 3D A
TS §IST ITET DY AT 3ToTV=eT FTNATT=T B
3TUETT AfH B B | 399 HRYT FIER # g9 e &
NfH helTad BT RET§ |

At Jorhat, 75% RD fertilizer + vermicompost (2 t/ha)
mixture at 3 splits (before sowing, 30 and 60 DAS) +
pretilachlor (750 g/ha) mixed with the first split
followed by HW at 30 DAS resulted better growth,
yield attributes and grain yield of upland direct seeded
rice.

WP 2 Weed dynamics and management under the
regime of climate change and herbicide resistance

Intensity of new weed Celosia argentea was found on
different Kharif fields' crops like maize, pigeonpea,
soybean and pulses in many parts of Gujarat.

Ludwigia peruviana has spread from Dhansiri catchment
areato several places of Morigaon and Kamrup districts
between 2010 to 2016.

Intensity of Lolium spp., is increasing in Sirsa and
Fatehba district. Pea crop in north-eastern districts of
state was severely infested with grassy as well as
broadleaf weeds viz. P. minor, Poa annua, Polypogon
monspeliensis, Coronopus didymus, Malwa parviflora,
Medicago denticulata etc. due to addition of FYM and its
succession afterrice.

A new weed Nicotiana plumbaginifolia was observed in
wheat fields in district Ludhiana. Cyperus rotundus was
recorded in wheat and Rabi vegetables in Ludhiana.

Cassytha filiformis was found as a new weed in
Bengaluru.

Celosia argentea was observed to be a severe problem in
upland rice and Rabi pulses in the districts of Keonjhar.
The weed was invading mostly the upland areas nearer
to the foothills with the soil types belonging to light
textured red soils.

Seven isoproturon resistant P. minor populations have
shown signs of cross resistance to fenoxaprop-p-ethyl
and clodinafop; two populations were found resistant
to pinoxaden. Sulfosulfuron and mesosulfuron+
iodosulfuron provided satisfactory control on all
biotypesin Ludhiana.

WP 3 Biology and management of problem weeds in
cropped and non-cropped areas

Germination of I. rugosum seeds was completely
inhibited by 320 millimol NaCl. Seeds of I. rugosum
were able to germinate over awide pH range of 3-10.

Alternanthera bettzickiana had higher growth rate and
greater seed production potential than Alternanthera
brasiliana which accounts for its greater spread in
Thrissur.
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o  HNHIT FRGNGIrIr & Sifad a3 | Jg uran
T b 59 dIGl &) GYTael BT UaeH $69d diol
DIC B YA S BRI & | 5D dIGll Pl IHGROT
Al e § Jeddq ¥l b dd B 5 WAL
TERTg T ATl T |

o TN AR H, HRAITH [SSH, [ADINTHT FTCI3qH
BT &I WRUAIR & w9 ¥ favenfid ax <& ¥
FHFHTT TSI T WRYTIR & B 1 e &I el 3 |
AW & 19 IR @ATSIST AT /T8 & (ST 31 garg

BN TR WRUAART B JITd DT B DRl 2 |

o PRIAICI H [ H IAGHRYT & YT URTadre (0.80 fob.
JT/8) & YA ¥ HARST U4 T BRUAAR] B
AT B Bl o W1 WRUTAR] DT Y AR DHH TR
TAT | JAFRVT S gd UrsiRAferd (1.0 fbam /B ) +
BT RT faT8 & 25 3 aT% TRIURIT AGHRT UL
JMMFATTARDA (250 IT. /%, ) + B §RT 48 & 25
& 91E YA W B AR B AP U & A1 31h
ST U7 71317 |

o TR ¥, WOl WRUAR Sws/7efl U &I FHTd!
30T Bl aTel STl W HWR WS + 24—30
TS Alee & Bl URST § I T4, STafd ST
oIt fITRIT UTa et @ el oR Y <t R |

o IdlIeH AR U P ufcqdl & qIaTl eieicd
RINTEITET H MoRET & 3fdRv 3R U gfg e &
forg Suye T |

o IR H, TISI T H STARH! | W AT H /i
T Bl & d18 3iFa- ufd ufcddl # Aidg STe e
& frem g 9= 9 10 ufoed ufqdl & @ 89 @
SAEToT gy T |

o TR H AT # STIgHI & Uel WR A aTel diei
BT IR YT YT AT Td 40 H 60% U I IR
T |

Sec] Ul.4 qATaRuT § YgudI Ua mH-TRl sragisl

&1 3ugeHd, R 9 T4

o JRRIMT # E @ wAA H gHIIE HEA HH H
TeHfele Ud FalfSAThIT @ IR SUANT WX 4l
3T I AMUFET TR I HH I T |

o TAINTZAIBIU— SATSS (AT BT AHT W, ged 3MR
Wd BT gaT H FSSAI (2011) Td EV g1 feifRa &1 718
ST 3FeRIY &I AHT 0.05 pg/g I HH PIIFCR H
IR T |

o TCIFAR Ud UCATdaR Bl @RIy & AT IuRRefd
FHTfe I & A S & 9 uTe g8 | 60 faAl &
I1E HIE ML TN HaTgaR H UTet =18l g |

« Biological studies of Melochia corchorifolia revealed that
its seed exhibited dormancy which could be classified
as seed coat dormancy. The time of emergence of the
weed is June-July and highest seed emergence was
from the soil surface to adepth of 5cm.

e In berseem fodder, Coronopus didymus was replacing
Chichorium intybus as a major weed. Cuscuta spp. was
emerging as a new weed. Sowing of mixture of berseem
seed with Chinese cabbage/oats is common to
suppress the weeds.

« AtCoimbatore, post-emergence directed application of
paraquat (0.80 kg/ha) resulted in lower weed coverage
of Cuscuta and other weeds and weed dry weight
among the herbicidal management in lucerne. Higher
green fodder yield and better economic returns could
be obtained with PE pendimethalin (1.0 kg/ha) + hand
weeding on 25 DAS followed by PE oxyfluorfen (250
g/ha) + hand weeding at 25DAS.

e At Jammu, complete control of parasitic weed
Dendrophthoe spp. was achieved with cotton padding of
copper sulphate + 2, 4-D sodium salt but it was slightly
phytotoxic on host fruit plants.

o Fresh leaf leachates of eucalyptus and prosopis were
found promising in inhibiting germination and
seedling growth of Parthenium hysterophorus under
laboratory conditions.

« After 3 month of release of beetles, an average 16
feeding scars/leaf were observed in water hyacinth
infested pond at Tanda village and nearly 5-10% (1
scale) die back symptoms were observed at Jammu.

« Heavy infestation of sucking pest was observed on
water hyacinth plantin pond and 40 to 60 % plants were
dried at Gwalior.

WP 4 Monitoring, degradation and mitigation of
herbicide residues and other pollutants in the
environment

o At Ludhiana, residues of pendimethalin and
clodinafop applied continuously to wheat in the rice-
wheat cropping sequence were below the detectable
limit (0.01pg/Q) in soil, grain and straw at harvest.

« At Coimbatore, quizalofop-ethyl residues were below
detectable level (0.01 mg/kg) in harvest samples of
onion plant, bulb and field-soil irrespective of doses of
applications.

« Addition of organic matter decreased persistence of
butachlor and pretilachlor. No residue could be
detected from 60 days after application at
Bhubaneswar.
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IFTRIer @ AR &I YIS Hae HIafId dd U
et & urar T |

UTTHYR H URMES HTICH 3eadd §RT 24 Hel &
3fer fdmad faquEddes AIfsaw @ g
Ui 8T |

SIREC H FCaR Ud UfCATdAR & 37aeIY Jal, 1
Td T | W SR AT Fg B g B P D
JURI, SITURIT TR ¥ HF I T |

PRI H fhaml & @i 9 ford 1 TAm 9 vgifor
Ud UsSIHITTST & JTaRIY UTHI, J&T Ud HIhl & 1 H
SRR TR & HF I T |

Sec Ul. 5 TRUAAR AP BT IS Y& W
ee giEer ud ygele a1 Sqe ydrEl &l
L ICE]

HYD Y&F U= wE

GIREC ¥ WRUYGIR Yegd UG 9l IARH =g
YOS (750 IT. /B.) BT SUART BT BT GRI=AT
ygfa (BT g7 1 IR feTE) | S8R Uiy T |

UITR H, 8 &1 B H 1 2015—16 H ITRIEUS B
WE Ud qeeR &F W gl a—aRiTe+
UCHORIRT RTSel (60+4 UT/B.), AEHIITRRIT +
HTHSRR H1Ed (30 + 2 U1 /3.) B oIl H d8ak

EIRIEIRIN

JSIPR ¥, T8 B HA H AR & U NSIad
AHICRRA + HCAGHRIR (30+2 UT. /B.) | G B
B H IS [BAMI DI UG (42.9 R, /) B JolT
H 62.5% 3TfS® Tl Y TS | W% H HIhT § 15 =1
DI IS & 91 SIS (0.125 fHIT. /7) & SUANT
A HFHT DI IUST A [HAm! Bl UG A 54.5% ghg g
TS |

holdle H TG, B BAd H SRIB AVGST D
fRiFoT 3 JUur & 20 faAl & a1 M & 200 .
T/%. Ud T4 dTell J&T H HeTlldd MZ 0.2% &
SYIRT & T, B B b YT g |

IR H Al Ul U9 gNgd & ERUAARI B
T 2 AePNRICRRA+HRG SN S8
(100 . /%) Td AT ST+TFATSATHIY (500 IT. / B.)
BT YA HR0T B TLT] FHTT U1 71T |

giferk ¥, W% 2016 ® SRME Sse H
SHTSIATURR+SHIHIG (JRTH) 80 UT. /8. BT IAGHRT
D TLAT STANT B H 64.6% 3% IS UT g |
3 IrTdT Al &7 ugfd 9 U o dnTd
3IUTT 1.76 DT AT H 2.9 YT §aTT |

Adsorption equilibrium of penoxsulam was attained
within 6 hrs and adsorption increased with increase in
initial concentration of penoxsulam. The adsorption
was positively correlated with organic matter and clay
content.

At Palampur, preliminary kinetic studies revealed
maximum bispyribac-sodium adsorption within first
24 hrs.

Butachlor and pretilachlor residues were found below
detectable limit (BDL) in soil, grains and straw after
harvest of summer and winter rice at Jorhat.

Residues of 2,4-D, atrazine and pendimethalin were
found below detectable limits in water, soil and maize
grains at Coimbatore.

WP 5 On-farm research and demonstration of weed
management technologies, their adoption and
impact assessment

On-farmresearch

At Jorhat, application of pendimethalin (750 g/ha pre-
em) was superior to farmers' practice (2 hand
weedings) in terms of weed management and seed
yield of rice.

At Pantnagar, clodinafop-propargyl + metsulfuron-
methyl (60+4 g/ha) performed better than
sulfosulfuron + metsulfuron-methyl (30+2 g/ha)
during Rabi 2015-16 in Tarai and Bhabar areas of
Uttarakhand in wheatcrop.

At Udaipur, application of ready-mix sulfosulfuron
metsulfuron (30+2 g/ha) on wheat crop as post-
emergence increased the wheat grain yield by 62.5 %
over farmers practice (42.9 g/ha). During Kharif, weed
management in maize through tembotrion at 3-4 leaf
stage (15 DAS) increased the maize grain yield by 54.5%
over farmers practice.

At Faizabad, application of neem cake 200 kg/ha + soil
drenching of metalaxyl MZ 0.2% at 20 DAP on tobacco
to control the Orobanche cernua recorded higher tobacco
leaf yield (265.9 g/plant) followed by imazethapyr 0.03
kg/haat20 DAP (240 g/plant).

At Ludhiana, pre-mix herbicide, sulfosulfuron+
carfentrazone-ethyl (at 100 g/ha) and metribuzin+
clodinafop (500 g/ha) as post-emergence provided
effective control of broadleaf and grass weeds and
recorded similar wheat grain yield and economic
return compared to earlier recommended herbicides.

At Gwalior, application of imazethapyr + imazamox
(RM) (80 g/ha PoE) gave 64.5% increase of blackgram
yield over farmer practice with B:C ratio of 2.9 over 1.8
infarmer practice in Kharif 2016.
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BT AFHROT & ILAR] SUANT B R U H 23.6% Jhg
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fry ufea ygeia
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AT SRINT SRR &l T 5 YT RI IR 17 |

AT # AgaaeR Aifed, ufedra, vfevsT, |reeR,
AR AT JHaER 1el 3§ 109 WerFi # T8 & wdd |
ST B dhAId! b SYART A IAMHARN &1 gerdr
THIIHRT U187 | SId B dhATd! I 4.3% 1fdd

IS, 11.2% 3NH TRUTAR FRIF0T Ud IRARETT /Y
B THD! B T § F. 3627 /. AfB Lg ™
T BT |

faeR % g # ove gaE W g9 A dfy geela #
FANSAHIU+HCHGRRA (W) (60+4 TT) T
SUART a1 17 | g, BT 1S Ul (46.5 @ /
2.) T91 DI TS | HYD UG §RT UK g o U o™
T 3TUTd 6. 23,413 /8., Ud 1.89, Sididh U
Th-b] HHI: §RT Yg o9 Ud o9 NI AT
3. 47500 /7. T4 3.07 9T B3l |

faeR % W% 2016 # <9 1A Ufay y=e= ) M |
UfedA R (750 UL /B.) TR  FARRRA+
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dd-a] HHY: & YR o 3id Yg o Td a
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Application of pinoxsulam (20 g/ha) as post-
emergence increased 23.6% grain yield over farmers'
practice along with a B:C ratio of 3.71 in direct line
seeded rice at Raipur.

Front line demonstration

At, Hisar, pretilachlor+pyrazosulfuron provided more
than 91.5% control of complex weed flora as against
83% by use of pretilachlor with 7.6 % increase in yield
overFP.

At Bhubaneshwar, six on farm trials on transplanted
rice were conducted during Rabi 2015-16 in Alsua
village, Cuttack district. It revealed maximum yield of
4.2 t/ha in pretilachlor (1.0 I/ha) applied field. A net
saving of ~ 2500-3500/ha was achieved from herbicide
appliedclots.

At Pusa, ten OFRs were conducted using the chemical
weed management technologies for rice crop (5 OFR) in
Kharif and wheat (5 OFR) in Rabi at different farmers'
field.  Pretilachlor (750 g/ha) fb chlorimuron +
metsulfuron (4 g/ha) at 25 DAT inrice and clodinafop +
metsulfuron (Premix) (60+4 g/ha) in wheat were
found effective in term of grain yield and B:C ratio over
farmers practices.

At Thrissur, farmers were convinced with efficacy of
oxyfluorfen as an alternative herbicide for diuron for
weed management in pineapple at very low
concentrations.

At Ludhiana, use of tractor operated multi-boom
sprayer for enhancing herbicides efficacy was
demonstrated in wheat at 109 locations in Sri Muktsar
Sahib, Patiala, Bathinda, Jalandhar, Moga and Amritsar
districts. Improved spray technology recorded 4.3%
higher wheat grain yield, 11.2% higher weed control
and ~ 3627/ha higher net returns than conventional
spray technology.

Ten FLDs were conducted on farmer's field using
clodinafop + metsulfuron (Pre-mix) (60+4 g/ha) in
wheat crop in Bihar. The highest grain yield of wheat
(46.5 g/ha) was recorded by clodinafop + metsulfuron.
The net return and B:C ratio of farmer practice were ~
23,413 per hectare and 1.89, respectively. Net return
and B:C ratio were ~ 47,500 per hectare and 3.07,
respectively for clodinofop + metsulfuron.

Ten FLDs were conducted on farmer's field in Bihar
during Kharif 2016. The highest grain yield of rice
(4.1 t/ha) was recorded with pretilachlor 750 g/ha fb
chlorimuron + metsulfuron (4 g/ha) at 25 DAT. Mean
net return and B:C ratio of technology were ~ 40,505/ha
and 2.61respectively.
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1. | Sf TRea g, orewer, Y Ia1ie 99 Fed, MLEQIAF T, T8 el 22-04-2016
Dr. Gurbachan Singh, Chairman, ASRB, ICAR, New Delhi

2. | Sf 9igd R, Geufd, IAGRARA, JeagR 29042016
Dr. V.S. Tomar, Vice Chancellor, INKVV, Jabalpur el

3. | Sf U S1. A, Herufa, el <3 4y faeE fAf, SeegR 22-04-2016
Dr. P.D. Juyal, Vice Chancellor, Nanaji Deshmukh Veterinary Science University, Jabalpur

4 < AT v ¥9, gd ugw, JaNem g SN Ud gt SR oS 20-05-2016
U FARHR UE A1 A3y, Aol ok dryger R aw=, F1ge
Dr. E.V.S. Prakasa Rao, Former Head, CSIR-Central Institute of Medicinal and Aromatic Plants
and Advisor, Chief Scientist, CSIR-Centre for Mathematical Modelling and Computer
Simulation, Bengaluru

5 | 5 yedre Rig ucd, |ve (SH18) Td qd b w3 29-05-2016
Shri Prahlad Singh Patel, Member of Parliament (Damoh) and former Cabinet Minister

6. | N ol AR RN, WAE.TAgHATS S, I IR, RISy 79w vd 18 guR &=, 78 faeel 01-07-2016
Dr. Arun Kumar Joshi, Country Representative, International Maize and Wheat Improvement Centre,
New Delhi

7. | St @i HeHe Tredlel, HBIUR, STacTyy 20-08-2016
Dr. Swati Sadanand Godbole, Mayor, Jabalpur

8. | WER &% g, wifefia gye, w9 e, 9o 20-08-2016
Sardar Harnek Singh, Progressive Farmer, Mansuran village, Punjab

9. | 5N defimid T, WERG MeYd Ud UMRY, TSI $HTat<e I, SRR SREMT Selld™ hagl,
AR 14-09-2016
Sh. Laxmikant Sharma, Assistant Director and Incharge, Rajbhasha Kriyanvyan Samiti, Telecom Factory,
Jabalpur

10. | U BPIT dgdal, I IS Td fMmTes, S foum, g faf, SeagR 28-09-2016
Pandit Krishnkant Chaturvedi, Ex-Professor and Head, Department of Sanskrit, RDVV, Jabalpur

11, | Sf. EATH. EAEd, [d frmITege, A {95, G U RGO BN ST 04-10-2016
|, T3 et
Dr. LP.S. Ahlawat, Former Head, Division of Agronomy, ICAR - Indian Agricultural Research
Institute, New Delhi

12. | ST ARYA. ATed, Gd IR, H.dh .3 —IRAG T ST JARel, 9 30-11-2016
Dr. R.L. Yadav, Former Director, ICAR-Indian Institute of Sugarcane Research, Lucknow

13. | Sf. Sd. T[w, gd TS (Ja1 fO9) Ud @@ s sgeue S, S, SedgR 05-12-2016
Dr. G.P. Gupta, Ex-Professor (Soil Science) & Ex-Director Research Services, JNKVYV, Jabalpur

14. g\T ‘é Q;C @Q’, - ég Ed 5@33 -, \_rfef?‘fzﬁﬁ, NEIY Bq 09-12-2016
Dr. Dhirendra Khare, Director Instruction, JNKVV, Jabalpur

15. | Sf. A3 ¥, HEHR, R sNfdcased fafics, feeel 27122016
Dr. Sain Dass, Advisor, Hindustan Insecticide Limited, New Delhi

16. | 21 3la aAl, wees, e sifdearssy fafics, 8 fawet 27122016

Sh. Ajeet Verma, Manager, Hindustan Insecticide Limited, New Delhi
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17. | Sf. ST, AR, Y4 SUHRIFQEd (WTqfs AErE UduH) U4 98 BRIGRI JIfSHN, ISR aut 08-01-2017
IMERT &7 TERY, 9Rd WRaR, T3 faeal
Dr. ].S. Samra, Former Deputy Director General (NRM) and Chief Executive Officer, National
Rainfed Area Authority, Government of India, New Delhi
18. | <. Fdrem deur, |t (@Y orgwe ga R ) ga werieeed (s ), T fiwen 08-02-2017
Dr. Trilochan Mohapatra, Secretary (DARE) and Director General (ICAR), New Delhi
19. | UEAEYT Sf. 3R, 41 RiE, g4 wHmfd, SN e =R Hed Ud svede, S By A9 srbred, A
T3 faee
Padma Bhushan Dr. R.B. Singh, Ex-Chairman, ASRB and President NAAS, New Delhi
20. | <. 4o e, g9 i (@ orgdum v R f3am) 1@ q@—aeieee (s a), 78 feeel 08-02-2017
Dr. Panjab Singh, Ex-Secretary (DARE) and Ex-Director General (ICAR), New Delhi
21, | s P A<, He, WD Hed, MU Td 7d |e 11-02-2017

Mr. Suresh Chandel, Member, Governing Body, ICAR and Former Member of Parliament
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20-1 oKkfud X.k @ Scientific Staff

dfIHT & M / Scientist Name

faeiwarg / Specializations

1. TR, M, free

Dr. A.R. Sharma, Director

gAd / Email: sharma.ar@rediffmail.com
#9185 / Mobile: 9425807290

Tenure Completed : 10 March, 2017

WRUAIR Y&eH, WRET By U9 uNe a«
ECLE]
Weed management, conservation

agriculture and nutrient management

. fia. g, s ()

Dr. P.K. Singh, Director (A.)

$9a / Email: drsinghpk@gmail.com
Marsa / Mobile: 9425388721

Charge taken over as Director (Acting) on
10 March, 2017

ERUTIR Gee- R Febilch] BRI, Y&
EENERCESECRtICEICIER |

Technology transfer, demonstration,
adoption and impact assessment of weed
management

<l. gINd HAR, vyam dsifre (@ fasm)
Dr. Sushil Kumar, Pr. Scientist (Entomology)
$4d / Email: sknrews@gmail.com

#WIe1gd / Mobile: 9425186747

IRYAIR BT Sifdd FEH0T, STl @RUAaR
TdE, FRYTAR SUATT

Biological control of weeds, aquatic weed
management, weed utilization

Sf. IRY. ga, g dste (T fasm)
Dr. R.P. Dubey, Pr. Scientist (Agronomy)

g9 / Email: dubeyrp@gmail.com
#Ie1gd / Mobile: 9425412041

AT TRUGAR  UeEd, Sifdd B #
ERAAIR Y&er

Integrated weed management, weed
managementin organic agriculture

Sl L@, UIvs, yom dwfie (arew siRfa)
Dr. D.K. Pandey, Pr. Scientist (Plant Physiology)
$34d / Email: dayapandey@hotmail.com

#arse / Mobile: 9893659994

Superannuation on 31 August, 2016

Qferartefl, urafcre @RUTarTeiT 319 HerdahvoT,
EISISIEREE I RS CIRECRENEIN
Allelopathy, natural herbicidal molecule
isolation, seed biology and aquatic weeds

St gt f1. g, vom dwfe @R <)
Dr. Partha P. Choudhury,

Pr. Scientist (Agriculture Chemistry)

$3d / Email: parthatinku@yahoo.com

#aTgel / Mobile: 9179457045

TR BT TATART H ToTd, TR Tebeitep,
HATeR 4! faaesd—8Ie STdfd 1]

Fate of herbicides in the environment,
decontamination techniques, impact of
solar UV-fraction small organic molecules

Sf. 9. @@, aRs 3 (gar fsm)
Dr. P.J. Khankhane, Sr. Scientist (Soil Science)
$3%d / Email: pjkhankhane@yahoo.com.ph
Hia1$el / Mobile: 9926715757

9 JUAR, FaT UG S Ioraed], ERYTAR
SUIANT 3R et A yaer

Bioremediation, soil and water quality,
weed utilization and wetl and management

1. T 9ifer, afts dafe (@dfe amm)
Dr. Shobha Sondhia, Sr. Scientist (Organic Chemistry)
$3%d / Email: shobhasondia@yahoo.com

#qISe / Mobile: 0761-2353934

TRATARATEN BT GATERYT R YT, faeres, siq
31Y], WRUTAR JfARY U4 S Helq
Environmental impact of herbicide, mode
of degradation, bio-molecules, method
development for herbicide residues and
herbicide mitigation measures
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dsmfi®T & A1 / Scientist Name

faRiwarg / Specializations

SI. AU AR, R dwifie (@ siff6)

Dr. Bhumesh Kumar, Sr. Scientist (Plant Physiology)
$9d / Email: kumarbhumesh@yahoo.com

AI9TSe / Mobile: 9806622307

SRy IR b IR H WRUGAR TP G
EEEERRINIER INIRCIRNEC]

Weed dynamics and management under
the regime of climate change, herbicide
resistance and bio-prospection of weed
species

Sf. A9 6K, aRw dsifre (St vtenfia)
Dr. Meenal Rathore, Sr. Scientist (Biotechnology)
$9d / Email: mr10@rediffmail.com

#I41gel / Mobile: 8989755865

Transferred on 21 July, 2016

ERUAAR BT Siafds, Mfbdd ddb-ile gRT
fAfdgar &1 3Ny, WRUTGIRT o9 BT
feTor

Molecular tools to assess diversity and
study biology of weeds, characterization of
weedy rice bio-similars

Si. AINEr eRs, A9 (@i @ifera)
Dr Yogita Gharde, Scientist (Agril. Statistics)
$Ad / Email: yogita_iasri@rediffmail.com

L ICIEH / Mobile: 9425412748

HHA—ERATAR TEARTAT DI ATS i
Modelling on crop weed associations

A feqrex =Y, dofe (@ fagE)
Mr Dibakar Ghosh, Scientist (Agronomy)
g$39d / Email: dghoshagro@gmail.com
#qIse / Mobile: 8989190213

On study leave from 04 August, 2014

WRUTAR  URRefdal ok wRféa oy #
ECRENCINPERE]

Weed ecology and weed management in
conservation agriculture

A G TR, Iwifie

(enfife aereafa 3y urew Srgaife HarEM)
Mr. Subhash Chander, Scientist

(Economic Botany & Plant Genetic Resources)
$9« / Email: singhariya43@gmail.com
Hqid15e1 / Mobile: 08871877162

Uy 3aif¥ih HHEE Ud WRUGIR Sid

Plant Genetic Resources and Weed Biology

A fabrd g Aarfl, dafe

(enfefe aereafa fagm= &R uiqu qaile wamEE)
Mr. Vikas Chandra Tyagi, Scientist

(Economic Botany & Plant Genetic Resources)

$3d / Email: tyagiv54@yahoo.in

#1915l / Mobile: 8109717306

Transferred on 30 March, 2017

Ty 3aifRieh WHEE Ud BRUJAR S

Plant Genetic Resources and Weed
Biology

St Iaq dR., It

(war= Fifyar v wfe)

Mr. Chethan C.R., Scientist

(Farm Machinery and Power)

99 / Email: chethan704@gmail.com
w13 / Mobile: 9800105776

gers AT, uRepa Wl v akfa
By

c

Farm mechanization, precision farming,

and conservation agriculture

20.2 dd-Id! 9 / Technical Staff

3 JR.UH. SUIR | E1—9 & AhAIp! MBI s v @, fEry &5, Th-Id! ARG
Sh. R.S. Upadhyay | T-9, Chief Tech. Officer Sh. S.K. Tiwari T-5, Technical Officer
2 I e E—7-8, WED A ThriIh] JMADRI s B, 99 E—5, THATD! ARTBRY
Sh. Sandeep Dhagat | T-7-8, Asstt. Chief Tech. Officer Sh. S.K. Bose T-5, Technical Officer
A GHY FAR ¥ee | -6, INS Th-IB! BN A oA Aegemnt | -5, TaAIa ARHRY
Sh. Mukesh K. Bhatt | T-6, Sr. Tech. Officer Sh. G. Vishwakarma | T-5, Technical Officer

%
g
9

>

Bk 2-2Bipi0 ‘PLIRRY
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5N Db, TA. 95 | -6, AT ThAAID! JTBRT N $.&. A A5, THAID! BN
Sh. V.K.S. Meshram | T-6, Sr. Tech. Officer Sh. K.K. Tiwari T-5, Technical Officer
s ST, 3R, SRR E—6, ARD THAD! MBI £ gaper Hom -5, Th-id! DRI
Sh. G.R. Dongre T-6, Sr. Technical Officer Sh. Mukesh Meena | T-5, Technical Officer
IR A NCIN -6, AR TDID! ITEDRI 2 T urel e &4, aR. TP ABTD
Sh. M.P. Tiwari T-6, Sr. Technical Officer Sh. Ajay Pal Singh | T-4, Sr. Technical Assistant
o1 3 uA. far -6, ANS AHND! BRI 3N =T U4 C—4, AH-ID] FED (AT ATl D)
Sh. O.N. Tiwari T-6, Sr. Technical Officer Sh. Bhagunte Prasad | T-4, Technical Assistant (Driver)
ST gt 16, IR THTDT MG SN U A <1 | 4, AE! WERIG (A8 dTeld)
Sh. Pankaj Shukla T-6, Sr. Technical Officer Sh. Premlal Dahiya | T-4, Technical Assistant (Driver)
s T B, UR A6, IR THTDT STABRY CIRCRICSIES -4, TH-ID] AERID (A8 ATeTeh)
Sh. SK. Parey T-6, Sr. Technical Officer Sh. Dilip Sahu T-4, Technical Assistant (Driver)
o ST, ¥ E—6, IR THIDT IMABRT oAl ARSI N -3, ABAIRRA (AE aTed)
Sh. J.N. Sen T-6, Sr. Technical Officer Sh. Sabasteen Das T-3, Technician (Driver)
S q¥ia M A, qHH AP A ATE maR | =1, 98 wE
Sh. Basant Mishra T-5, Technical Officer Sh. V.S. Raikwar T-1, Field Assistant

20.3 YIMNfI® 99 / Administrative Staff
o IR, &, AR ENINIECECIPEIN] 3 ST T[T IEEESEEED
Sh. R.K. Giri Administrative Officer Sh. Manoj Gupta PA
Transferred on 30 June, 2016
- o & FEN FHATAI TS

&l Goild HAR Gkl ENISIREIEEN Sh. T. Lakhera Assistant
Sh. Sujeet Kumar Verma | Administrative Officer
Joined on 18 August, 2016 ot fran. SR PRI HEdH
Y IR, T TP YR 3Afery Sh. Beni Prasad Uriya | Assistant
Sh. R. Hadge Assistant Administrative Officer T Nfer TG TED
s TATH. BT SERE CR A CH BLAN Ku. Srividya Assistant
Sh. M.S. Hadeu Asstt. Finance and Account Officer -

il st ?:1 Francis Xavier Sr. Clerk
Smt. Nidhi Sharma PS to Director ) ’

204 HIA ASRD HHANT / Skilled Supporting Staff

2 4R g 3 THR AT BT Jh XTyky
Sh. Veer Singh Sh. Shankar Lal Koshta Sh. Gajjulal
A1 <19, TS o i, T Jh xxkjke dy
Sh. Raju Prasad Sh. J.P. Dahiya Sh. Gangaram
ot STelt gTe A7 AT T Jh Iryly jtd
Sh. Jagoli Prasad Sh. Madan Sharma Sh. Santlal Rajak
3N ST T 5 T §AR e Jh egln iVy
Sh. Jagat Singh Sh. Shiv Kumar Patel Sh. Mahendra Patel
A BIcdd dred 3 SR fazaaHt Jh Brkk jnkll
Sh. Chhoteylal Yadav Sh. Jethuram Viswakarma Sh. Santosh Kumar
ot afyer et A R HAR far Jh uehpn deh
Sh. Anil Sharma Sh. Ashwani Tiwari Sh. Nemichand Kurmi
o ™ [{iE 3 YR T 90D Jh ekgu yky nc
Sh. Naresh Singh Sh. Suresh Chand Rajak Sh. Mohan Lal Dubey
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Qarrgh
UJq HIX ¥l

e SN % RE 7 A% 10 9 2017 &1 Aewrd
(@ISR & U< BT IR T80T HaT |

Frgfaa
o = golld {AR T81 7 ey ¥ 18 F4dR, 2016
TR BRI & Ug IR Y g3 |

ggI=faat
o M WK UNIE, dEHa WEEd (S-4) (faeX
TeIDh) B Ug WR 31D 29 T, 2016 4 |

o & UH AT I3, Tl e (E1—4) (arEd
ATAD) B US WR (1P 29 A, 2016 ¥ |

o i facliy Arg, ddb-al Werdsd (S1—4) (a8 aTeld)
@ Ug TR A% 29 5[, 2016 ¥ |

XRATHTART

o SN USR I, Fe¥® & Srid Il 8 & ugdrd
faie 10 A/ 2017 B AHIAFI—IRAT A
ST HReIH, 73 faeell # IR all |

o . Hi9d WeR, aRws d=fe (Trey i drenfira)
BT RITRYT f&1e 21 S[eTS, 2016 BT 916,374~
AR ST ST AL, HIYR H gafT |

o N A1 @, IEe &1 eriaReT fam e 30,
ATE 2017 BT AT T— AR TRATE Td AR
ST eI, ST # BT |

o Nl aR®. MR, e ARGRI BT =R
faie 30 S, 2016 P AL HIAF IR HaT
fITT %er, HraTet # ga |

¥
\g
D w Fl5
20.5 Joining, Promotion, Transfer and
Superannuation
Charge taken over
o Dr. P.K. Singh takes over the charge of Director
(Acting) on 10 March, 2017.
Joining
o Shri Sujeet Kumar Verma joined as Administrative
Officer on 18 November, 2016.
Promotions
o Sh. Bhagunte Prasad, was promoted to T-4, Technical

Assistant (Tractor Driver) w.e.f. 29 June, 2016.

. Sh. Premlal Dahiya, was promoted to T-4, Technical
Assistant (Driver) w.e.f. 29 June, 2016.

. Sh. Dilip Sahu, was promoted to T-4, Technical
Assistant (Driver) w.e.f. 29 June, 2016.

Transfers

. Dr. A.R. Sharma, Director was transferred to ICAR-
Indian Agricultural Research Institute, New Delhi
after completion of the tenure as Director on 10
March, 2017.

o Dr. Meenal Rathore, Sr. Scientist (Plant
Biotechnology) was transferred to ICAR-Indian
Institute of Pulses Research, Kanpuron 21 July, 2016.

o Mr. V.C. Tyagi, Scientist was transferred to ICAR-
Indian Grassland and Fodder Research Institute,
Jhansi on 30 March, 2017.

o Sh. R.K. Giri, Administrative Officer was transferred
to ICAR-Indian Institute of Soil Science, Bhopal on 30
June, 2016.

Jarfgfa
o Sl @ UTSY, YN JIAS (ST HIfIDD)
31 3T, 2016 DT JAATI Y |

o

Superannuation

o Dr. D.K. Pandey, Pr. Scientist (Plant Physiology)
retired on 31 August, 2016.
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TEAAYR DI Ay DI AUD WA A
IU—IWIH T & wu H affgd far 11 7 | a8t TfHar
# 9ga T iR Af¢at # 9ga sve Bl ¥ 2016 # fd
AIAE 6.7—41.2 &1 Afewa I o1, Safe qad oS
Te fedar iR oa<t o | 73 A8 H &id erferdmaH
A 41.2 f&UT Afcwas o | |t a1fie aui 1729 A
g8 o 9 Sifirasier (92.7%) SF—Rider @ SR 88 | B
arefiepRor 50.6 TAHAL 83T | S, JeTTg SR MR H 30!
qIRer gs o, Sl A 116.2, 621.9, 770.9 AL &1 | 718
PR, TdeR 31 AR & IR DI a9 81 gs | STeraryg
gRac Idel iR Wi ®U ¥ I BAdl DI UGMEAR B
TIfad AT B | P WU W B D @ H SAedryg
IRad TRITOT 3R e S ot wfshansif o= 89 arel
WAl BT I HRYT BICT & | STdfh 3T TTd DIl €
TTfereferar § gRad= & HROT 8T © | a9 2016 & QR
BT AURID STl 46—92% (W5 3R Jeols) iR
AT ATYfETD Al 13—79% (35ieT 3R 37T) off | A1

Climate of Jabalpur is broadly classified as sub-
tropical, characterized by very hot summers and cold
winters. Temperature ranged from 6.7-41.2°C during 2016,
while the coldest months were December and January.
Average maximum temperature in the month of May was
41.2°C. The Total annual rainfall was 1729 mm, most of
which (92.7%) was received during June-September. Total
annual evaporation was 50.6 mm. There was good rainfall in
the month of June, July, and August, which were 116.2,
621.9, 770.9 mm, respectively. There was no rainfall during
February, November and December. Climate change
impacts the crop yields both directly and indirectly. Direct
effects are mainly due to change in crop duration and
impacts on reproductive processes such as pollination and
fertilization. While the indirect effect are largely due to
changes in water availability, altered pest, disease and weed
dynamics. The maximum relative humidity during 2016
ranged from 46-92% (May and July) and minimum relative
humidity was 13-79% (April and August). Average
maximum daily sunshine in March and April (9.1 and 10.0

AIfADT 21.1 Y 2016 B IIRTH STTAYR H SISIRNR H MBI IR RIATH BT BT ATIHA, Iu1, T AR Irefiepor

Table21.1  Monthly mean maximum and minimum air temperature, rainfall, sunshine and evaporation at DWR, Jabalpur during 2016
Average Temperature ('C)  Average 0 Average Total EvA DO
Month Relative Humidity (%) Sunshine Rainfall (I;nm)
Max. Min. Max. Min. (hr/d) (mm)
January 252 8.0 90 38 8.1 12.2 1.8
February 28.4 10.6 87 36 7.9 0.0 2.8
March 329 15.5 80 30 9.1 44.1 4.1
April 39.8 20.5 53 13 10.0 0.0 8.1
May 41.2 25.2 46 23 9.0 45.2 9.4
June 38.9 26.0 67 38 7.5 116.2 6.9
July 30.9 23.9 92 74 4.0 621.9 34
August 293 23.1 91 79 39 770.9 2.8
September 313 23.5 91 69 5.1 94.6 3.4
October 315 183 88 42 8.4 242 3.1
November 29.0 9.5 89 26 8.3 0.0 2.6
December 25.6 6.7 90 33 7.6 0.0 2.2
Total 1729.0 50.6
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Ard 3R i § ifamad ofrd &fa U (9.1 3R 100 hr) and the minimum in August (3.9 hr). Weather data was
T2) SR o H i JATH ¢ (3. 9 ge) off | Higw obtained from the adjacent meteorological observatory of
T TS SuAB A SIEAYR & 9 g Jgerer 9 JNKVV, Jabalpur (Table21.1and Figure 21.1)

ur foy 1 (arferat 21.1 iR =g 21.1) |

I Rainfall =@ Temperature Maximum == Temperature Minimum
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form 21.1: 9 2016 & IR SISTYIR, TIAR H ARAG AMFHH 3R =[ATH AT BT TIIAM IR Gl /RIS 9T |

Figure 21.1: Mean monthly maximum and minimum air temperature and total monthly rainfall at DWR, Jabalpur during 2016.
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Section 2 Inter set priorities among Key Objectives, Success Indicators and Targets
7 LR AR Eop Ahdl AHdd | 3PS | AR A& /AUSS Hl Target/ Criteria Value
Sl. Objectives Weight Actions Success Indicators Unit | Weight Sy 9gd 3BT YR q=
Excellent 3BT Good Fair Poor
Very Good
100% 90% 80% 70% 60%
1. | BIe @RuTEaR 6 WRUAIR g | Bcl & forg e
UderT Yaet & weral T faafaa g
fawm el GRUTAR YaerT
EER
Development of Evaluating weed | Efficient weed No. 45 21 19 17 15 13
efficient weed management management
management practices package of practices
packages for field crops
evaluated
IEEE B BHA! | AT
3R R oY A
a3 forw
AHRIT WRATIR
EECEREaT]
Efficient weed No. 5 8 7 6 5 4
management
package of practices
for horticultural
crops and non-
arable lands
evaluated
TR § fof=r Refaat & | <=
< -t .
Monitoring Herbicide residues No. 10 65 60 55 50 45
herbicides in assessed in different
environment situations
2. | HIe TRUGAR 20 G o1 S e =
€I & Hee 7 FRATAROT TR / T, T,
SReeha 3R S 3.
EF[ 1
Creation of Transfer of On-farm research No. 10 440 410 370 340 300
awareness & technology trials/ FLDs
knowledge in respect conducted
to improved weed
management
STIGITET BT BT | H=n
AR Heel et
3R faer
Zygogramma beetle No. 4 50,000 45,000 40,000 35,000 30,000
mass multiplied and
supplied
TR, U | Uferor &1 =
g fEfor | SmaTe
HRD & capacity Trainings organized | No. 6 75 70 65 60 55
building
3. |UerEE/YaEd |5 I T 6 T | UHIRNG WY o | FRer
Hfere bl
RIEEASII]
9T TRT BT
YPRA
Publication/ Publication of the | Research articles No. 3 6 5 4 S 2
Documentation research articles published
in the journals
having the NAAS
rating of 6.0 and
above
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A B EEAINGRCI G fetia
e Ruae &1 | Rard
FHY UX YRR
(2015—16)
Timely Annual Report Date 2 30.06.2016 | 02.07.2016 | 04.07.2016 | 07.07.2016 | 09.07.2016
publication of the | published
Institute Annual
Report (2015-
2016)

4. | oM wERE | 2 SN BT TS ST 3 T8
EECE] Ao [ w1 | Ao A
ST % 2 98 96 94 92 90
Fiscal resource Utilization of Plan fund utilized

management released plan
fund

5 | RTEIN. gomen | 3 ST TG T W i 2 |S 15, qS 16, |S 19, |S 20, g 21,
P HIA BRI FITE ARUB.SL. | TRRIATDRIT 2015 2015 2015 2015 2015
gfd P A W

(2015—16)
Efficient Functioning Timely On-time submission Date 2 May 15, May 16, May 19, May 20, May 21,
of the RFD System submission of 2015 2015 2015 2015 2015
Draft RFD for
2015-2016 for
Approval

IRTBSL & | T R fodis | 2 g 1, a3 2, 3 5, A3 6, g 7,
RO &7 T | URAHROT 2015 2015 2015 2015 2015
3 TRAR

Timely On-time submission Date 1 May 1 May 2 May 5 May 6 May 7
submission of 2015 2015 2015 2015 2015

Results for 2014-
2015

6. | Harer /R @ | 3 ARG /UTed | ufdagdRil & %
el /SR TR B Frataa o el

SSnERSIC]]
BRGNS
Enhanced Rating from Degree of % 2 100 95 90 85 80
Transparency / Independent implementation of
Improved Service Audit of commitments in
delivery of implementation CCC

Ministry / Department of Citizens’ /
Clients” Charter
(CCO)

ST 3R TH o %
YEE YUIlell & | R &I Aberdr
Pt @ | 3 fel
LSRERGIC]
e
Independent Degree of success in % 1 100 95 90 85 80
Audit of implementing GRM
implementation
of Grievance
Redress
Management
(GRM) system
7. | WS gurR 7 SHIEGE fere® feAre 2 IR 1, | AR 2, | AR 3, | TIER 4, | TIRR 7,
NEECHISED 2015 2015 2015 2015 2015
RO & ey
e H B
ford
EIRIECIC )
SEER
Administrative Update Date Date 2 Nov.1 Nov.2 Nov. 3 Nov. 4 Nov. 7
Reforms organizational 2015 2015 2015 2015 2015
strategy to align
with revised
priorities
IR & % HrATRA
Hurfed SiRed
T B B B % 1 100 0 80 70 60
[EIESEESIRICD
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ROTHIfT T
SKIEG
grerfieaTall &
Implementation % of % 1 100 90 80 70 60
of agreed Implementation
milestones of
approved
Mitigating
Strategies for
Reduction of
potential risk of
corruption (MSC)
TEA. % rIf=aE %
20013 ford
AT I
Implementation % of implementation % 2 100 95 90 85 80
of agreed
milestones for
1SO 9001
AR & el | % AT %
TR P
AT BT
P
Implementation % of implementation % 2 100 90 80 70 60
of milestones of
approved
Innovation
Action Plans
(IAPs)
ITUNT 3 HHAdl GDdD Bl g d
Section3 Trend Values of the Success Indicators
B. SEGRL i Ahedl Godd $PIS  [2013—14| 2014—15 | 2015—16 | 2016—17 | 2017—18
S. No. Objectives Actions Success Indicators Unit > f%]‘q > 1%|'Q > i%]‘q D m > i%]‘q
qrdfae | ardfae | adfd® | aRdfae | ardfde
e el e eI qed
Actual Actual Targeted Projected Projected
Value Value for Value for Value for Value for
for FY FY 2014-15 | FY 2015-16 | FY 2016-17 | FY 2017-18
2013-14
1. B TRUTAR WRYAAR e HAel | et & forg fwRaa grer T
Development of Evaluating weed Efficient weed management No. 19 20 19 20 20
efficient weed management practices | package of practices for field
management crops evaluated
packages ! ]
AT B B! AR e
R—gf ara 4 & forg
R Exuaar ydeT dow
Efficient weed management No. 7 6 7 7 7
package of practices for
horticultural crops and non-
arable lands evaluated
TR § e | fafe Rt § emereh ire
Monitoring herbicides | Herbicide residues assessed in No. 61 60 60 60 60
in environment different situations
2. PR VRUTIR WENfTaT T SRR | HY 2 qeT07 / T Tl €L Rsress
ydue & |ey
TTRRET 3R T 414 425 410 420 430
Eb—[ 1
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Creation of Transfer of technology | On-farm research trials/ FLDs No.
awareness & conducted
knowledge in _
respect to SITZITIITAT HIC Bl AT KSel
improved weed At e iR faawor
management No. 45000 40500 45000 45000 50000
Zygogramma beetle mass
multiplied and supplied
Ta. IR, 3. &R TR7EToT BT TSI e
& fmfor
HRD & capacity Trainings organized No. 70 70 70 75 75
building
3. YT / FeT A RMET 6 T 1F | TR ey =
@1 Pl A e
UG BT YHRA
Publication/Docu Publication of the Research articles published No. 5 6 5 6 6
mentation research articles in the
journals having the
NAAS rating of 6.0
and above
HRIM @1 dfidh IR e Rac et

RAE BT THY TR
UBTeA (2014—15)
Timely publication of Annual Report published Date - - 2.7-2015 - -

the Institute Annual
Report (2014-15)

RISTRIERI AT | ST B T8 ST | ST &Y T8 Arel=T =re

EEEE [BICECaASERI]
Fiscal resource Utilization of released | Plan fund utilized % 97 98 96 96 96
management plan fund
IR, UF. Q. IS =g | g R e et - - w3 11, - -
YUl B e IR, TH. SI. BT T 2015
B Tgfa TR a9 (2015—16)
Efficient Timely submission of On-time submission Date - - May 11, - -
Functioning of the | Draft RFD for 2015-16 2015
RFD System for Approval
IR Th. S1. gRomM | WA R e et - = I 21, - =
BT T W aeH 2016
(2014—15)
Timely submission of | On-time submission Date - - April 21, - -
Results for 2014-2015 2016

4. IRefldfdr/favmr | ArR® /uTed ardk | ufdegdnt @ eritaa
For HACR B | @ prtaaT &) @y | TRG /UED AR BT KR
JaT fIaRoT # GuR | orar wem gy &
Y T

Enhanced Degree of implementation of % = = 95 - -

Transparency / Rating from X commitments in CCC
Improved Service Independent Audit of

delivery of impleme'ntat@n of,
Ministry/ Citizens’ / Clients’
Charter (CCC)

Rrprara frawor ST TR TH AT H= Bl %
TR BRI @1 | Aherdr B W
AECERGICIR I
Independent Audit of | Degree of success in % - - 95 - -
implementation of implementing GRM
Grievance Redress

Management (GRM)
system

Department

5. ERISIRCRSEIN SNICCASHEHIS CANN R ERICY femr® - - IR 2, - -
U & AT AT 2015
FA B ford HrAtHebTal
EaRCEUGE

Administrative Update organizational | Date Date - - Nov.2, - -

Reforms strategy to align with 2015
revised priorities

YR & | % BHTATIT
SHREA BT HH B

& forg WoR @ T
Ut BT BrIaae
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Implementation of % of Implementation %
agreed milestones of
approved Mitigating
Strategies for
Reduction of potential
risk of corruption
(MSC)
AT R @ % BTt %
9001 BT PRI
Implementation of % of implementation % - 95 - -
agreed milestones for
1SO 9001
TR & ol TR | 9 gpryfe %
Pt AT BT
PRI
Implementation of % of implementation % - 90 - -
milestones of
approved Innovation
Action Plans (IAPs)
3TATT 4 (o) aRafl
Section 4 (a) Acronyms
. gRavff farazor
Sl Acronyms Description
1. TH.UA.SI. e dred feugem
FLD Front-line demonstration
2. SIS IR, SIERE 3t de Rad
DWR Directorate of Weed Research
3. THIAREL. T RAR Sqaraie
HRD Human Resource Development
4 TS TG TH. g<Hcs 9IS A9vii<
WM Integrated Weed Management
5 SRR RAT ) 3T 3fear PIfAes doae
AICRP All India Coordinated Research Project
IFHANT 4 (4) YEIIFIT 419 UG R AhedT Gbddl o TRATNT 3R fdavor
Section4 (b) Description and definition of success indicators and proposed measurement methodology
£ IHadl Godd faaRor qRATHT | feoqufy
SL Success Indicator Description Definition Measurement General
Comments
1. | g @ v AR wae @ fog TG, dearke | TRURe ARt @ gor § 5 vensit @ | e § waAnt @ S
FHIA TRUAIR Y & | fR e I § Sxudar y@es | gardl ©RuqaR gdue &R sifaRe onfie | &R @
Yo Tl T eAid T fierm, fFeemera SHa SXgfa S |
Efficient weed Evaluating various weed control The management practices that control By conducting experiments
management package of measures involving chemical, weed effectively, increase productivity and | in field
practices for field crops mechanical and cultural methods for | provide additional economic benefit, over
evaluated field crops the traditional weed control methods will be
identified as “efficient weed management
practices” and recommended by DWSR
2. | gAY @) el ok IR | ey S vermel @1 wxgfer ETET & HHAT AR AR B A GF | B ScaTEdhdl B A
SfY a7 yft & forg BT S IRARS il &) o | @ forg e, Feerd SR Iifyw BT e
faaRig ERuqaR ydeE | # Tl ERUqaR geee ok fafey & TRUTAR yeee versif &1 JedidT
@ Tbe sifaRad amfdie o geT B |
Efficient weed The management practices that Evaluating various weed control measures Estimating reduction of crop
management package of control weed effectively, increase involving chemical, mechanical, cultural loss
practices for horticultural | productivity and provide additional | methods and bioagents for horticultural
crops and non-arable land | economic benefit, over the crops and non-arable lands
evaluated traditional weed control methods
will be identified as “efficient weed
management practices” and
recommended by DWR
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3. | ffr= Refear 4 faf=T Scure yonfert # Uga YTHATN @ Suge AT BT U&F R W9 B T &
TeTH oD a1, ol &R Ol F gae smEfed S | fgeror
Herbicide residues Evaluating dissipation patterns of Assessment of unutilized amounts of By analyzing soil, water and
assessed in different herbicides in different production applied herbicides and degradation plant samples from field and
situations systems products in soil, water and plant in different | laboratory experiments
production systems
4 | B o wdeor/ TRERTCY AIs & fhal & Wd | W¥qd UURIT & Udhol &l [l & Wdl | Y 2 u¥efor /T U
UH.UA. Sl W WRUGIR Faee el &1 | H uesi= 1. B A&
I I
On-farm research trials/ Evaluating recommended package Demonstration of recommended package of | Number of farm research
FLDs conducted of practices for weed control in practices and experimental results on trials/FLDs conducted
farmer’s fields in a participatory farmer’s fields
mode
5. | ST @1 AN AT T BT AcSIADIT 3R SIS BE 91 Bt & Jhar =T
ARINADIA iR IR0 | STARTHAT ®1 faaer gAY TTOREN & T8 B & I@dm
&l
Zygogramma beetle mass Multiplying the bioagents at DWSR | Zygogramma is an insect having the ability Number
multiplied and supplied and supply to end-users to control parthenium weed without harming
the crop plants
6. | Tferer &1 A 3201, FaeR—fawel ok UeeM g | WRUdaR Uee &1 Wd Ul & Yool | HRMeTor, SR,
TRITAR YGe BT S Y& @ M W STINTEAT AR RAURST BT | ARG BrRIHHE BT
PR EERNECAIN! SRR EIRT TS
ﬁﬂ:ﬁ NI a%ﬁa 3 ,
EEUREIREIERCISE
T AT o D |
Trainings organized Imparting knowledge on weed Educating the end-user and stakeholders Trainings, workshops,
management through lectures, about the benefit of recommended package | awareness programmes, etc.
visuals, demonstrations and of practices for managing weeds will be organized by DWR
discussions involving state officials,
scientists, industry
personnel and farmers
IFANT 5 I3 AT 9§ (a2 ygela 31 smaeaddr — &is o
Section 5 Specific performance requirements from other departments that are critical for delivering agreed results
Location Type State Organization Organization Relevant Success | Whatis your | Justification for Please quantify What happens
Type Name Indicator requirement | this requirement | your requirement if your
from this from this requirement is
organization organization not met
Nil Nil Nil Nil Nil Nil Nil Nil Nil
ITHATT 6 WA /HATe &1 Afafafery &1 yvma /9o
Section 6 Outcome/ Impact of activities of Organization/ Ministry
®. AT BT fr=fafaa faarn / w=meray Aheldl APdD SBIS | 2012—13 | 2013—14 | 2014—15 | 2015—16 | 2016—17
g1 / 9fRkems @ a1 aRemE B gHrfaa
P & fIg wgad v9 9@
RmER
S. Outcome/ impact Jointly responsible for Success Indicator(s) Unit 2012- 2013- 2014- 2015- 2016-
No. influencing this outcome / 2013 2014 2015 2016 2017
impact with the following
department (s) / ministry(ies)
1. I WRUAIR T | SIYIR. AR A= a1 | Bdell § I+d WRUAAR /7.
TG o 9 @y | A Rerd G R WRUTIR| yeer & At A e 3
vaE Fl e geffd sIfRa o @
TRUTAR Yo Y13t 1
Ruret o= amenRa dega germait
S g BT 3fiberT
Profitability due to Impact assessment reported is Additional economic benefit Rs./ha 10,500 11,000 11,500 12,000 12,500
adoption of improved | based on IWM packages/ to farmer over existing weed
weed management technologies demonstrated by management practices in field
technologies DWR and its AICRP-Weed crops
Management centers located in
different states

o

CHl) R-2RLOBIO.
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APPENDIX-2

IR, Uh. S (2015—16) & Hee A ygefa Jediw Ruid
Performance Evaluation Report in respect of RFD 2015-2016

) @& (90%) o A1 D
LUV | L ESI et & | Syt
X Target / Criteria Value ) Performance % Suefer D BRI
»- Wém R ®rt el HhdD %P g Gy 5 § ° Percent Reasons for
S, Sl . ‘ . . ; St | 9gd | T Rt g | ¥ @] e W 3
NA. Objective(s) | Weight Action(s) Success Indicator(s) Unit Weight Excellent| sres1 | Good Fair Poor E Raw | Weighted achlev?ments shortfal.ls or
100% | Very | 80% 70% | 60% 2 | Score| Seore against excessive
Good & Target values | achievements,
v 0f 90% Col. | if applicable
1. | B 60 |TWRUTAR Bac @ forg K 100 gferere
WRYAIR yaer werrell | faeRia e & T
EECEREa] BT IIhT | TRYGIR e Yot A B
31 fasr Rk
Development of Evaluating Efficient weed No. 45 21 19 17 15 13 21 100 45 110.5 fra T 9|
efficient weed weed management package of grenfrar &
management management Ppractices for field crops fef ¥
packages practices evaluated
FrT B e | e SIS S
ol R ft 2 AL
¥ B fore ReRE e @ 4
TROAAR Tae Yot NEN s
Efficient weed No. 5 8 7 6 5 4 7 90 45 100 g
management package of oifehT T
practices for yferd &
horticultural crops and o § T
non-arable lands Sz lcicosi)
evaluated £
arraeer § | fafes Rerfert & =
MG BT | AT SFaerst T
St HedibT Efforts
Monitoring Herbicide residues No. 10 65 60 55 50 45 63 96 9.6 105 were
herl?icides in afsess.ed in different made to
environment situations achieve
2. | g 20 |WTENfTel BT | B e aderor/ U, | e 100% of
N fﬂa; . RSN . <. the target.
3 SRR Transfer of On-farm research No. 10 440 410 370 340 300 430 96.7 9.67 104.8 In terms of
sﬁ_\f SRS technology trials/ FLDs techno-
=TT BT conducted |Ogy the
) difference
Creation of o 5 -
awareness & . i C between
knowledge in A Ao ferdhe 90-100%
respect to KINERRG t t
. arge
improved criteria
weed Zygogramma beetle No. 4 50000 | 45000 | 40000 [ 35000 | 30000 40500| 90 36 100 n
management mass multiplied and value is
supplied very small,
- . but it
TSRS, Td | Uf3reror &1 e AT
P amount to
S a high
HRD & capacity |Trainings organized No. 6 75 70 65 60 55 76 102 6.12 108.5 fi 5
building tlgure Inf
3 |gdEE/ 5 |9 ST 6 T |UBIRT 2Mer e CEis ©
Brercel Afdd Br [FEIeE=
afyar ¥ tage
e o Bl No. 3 6 5 4 3 2 5 90 2.70 100.0
YDRTT
Publication/ Publication* Research articles
Documentation NAAS rating > 6 | published
I B TeRIRId afie Rae | e
‘bI FHT XY 2 30/06/ | 02/07/ | 04/07/2 | 07/07/2 | 09/07/ | 20/06/ | 100 2.0 -
JepTe 2015 | 2015 | 015 | 015 | 2015 | 2015
(2014—15)
Annual Report **| Annual Report published | Date
4. [RISTHIE 2 |G @ TR [STEE @ g Ao | %
AT ee Ao A @1 | Ff
SHINT
Fiscal resource Utilization of Plan fund utilized % 2 98 96 94 92 90 100 110 2.0 -
management released plan
fund _
5. | JRTHSL. 3 |omgART B | g W faed Egicd
oTTe! Y RIFC 3R, 2 15/05/ | 16/05/ | 17/05/ | 20/05/ | 21/05 | 12/5/ 100 2 =
B BT UG, SN Bl 2015 | 2015 | 2015 | 2015 | 2015 | 2015
ggfc THY ©)
(2015—16)
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5 | Efficient 3 Timely On-time submission
functioning of submission of
RFD system Draft RFD for
2015-16 for

approval

Date

IR Th. S | I R Fae
@ aRem &1
KiREAH
e
Timely On-time submission
submission of

Results for
2014-15

Date

01/05/
2015

02/05/
2015

05/05/
2015

06/05/
2015

07/05/
2015

21/4/
2015

100

6 | urefdfar/ 3 ARG /UTE | ufegdRel &
T ferar % AR P #1 e
LEIERICS FRIEIIT B
e faaRor # AEcERSIC)
TRYeT Degree of

Enhanced Independent implementation of
Transparency Audit of CCC @ | commitments in CCC
/ Improved
Service Rrera S 3R TH o
delivery of fHaRoT YoMell | B B Aherar a1
Ministry/ B & |

Department @S oRdl
et
Independent Degree of success in
Audit of GRM # | implementing GRM

%

%

100

100

95

95

90

90

85

85

80

80

100

100

100

100

7. | e 7 |t i
R HTSAHD
ROIfRY
SRISIGLE]
T B ford
EIRIECIE]
a)—[ 1
Administrative Update Date
Reforms organizational
strategy to
align with
revised
priorities

Date

TR & % HREI
e
SiRed B
FH B B
fore Sggas
AITSATHD
RO T
e
rerfieaatt
@ 1ef
Fﬂa’ﬁa % of implementation
Implementation
of agreed
milestones of
approved
mitigating
strategies for
reduction of
potential risk of
corruption
(MSQ).

%

100

90

80

70

60

100

100

g % PraTaRT
TR
F qEd 3T,
TH3. 9001
Eal

Implementation | % of implementation
of agreed
milestones for
1SO 9001

%

%

100

95

90

85

80

100

100

A & % BRI

Implementation | % of implementation
of milestones of
approved IAP

%

%

100

90

80

70

60

100

100

dy lex Ldkfjxh 98-19

Total Composite Score 98.19

ntkk vir mrd"V

Rating: Excellent

S

CKle) 2-1hiob)
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APPENDIX - 3

TeIfi® Teo@ WaSThleHIex
AT YidhemRa A

T fideare gFafridr

TR f¥esie wEw

I sfeam prenfEes Rad vioiae
Uidedr Afesl HroHe e
RrE IRifhe die e IR
P RAC TRIMTRIIS

TiflhooRe SaTaliol Uil Rt
giege

=T viideaRar giarie
dicfhd Id % 3feAT—SdhT Aoid
Riad

IRANT RIS BIR A8 YRET
Hroldy{ TfipeR Red

Wrgel ifidhearel faRid

Azd Re oM R gweyge
ARt TRor Rig gRaom heeara
RIEEIRE

HIARTE BR 3—-RARY 39 Tiieer
A e SRICYS MG T eavel Sl
SHPG Mo feAre

Argel Wgd Rad g=eeye

g IR 3TToE JAARIE) o wfidear
IR TS

Hra~aTel feerst

Ugd Sl Red 3=<iee

ST 3R TATDHL

1. 97l A9 srdsaR Ry s
feurdie s Tifidedvd Rad g8 Yo@ed
SO ISR AT

fEuTeHie 3Mh IR aHTATSN

feuTees sifaio™

fena R trs Sacydic amfagweH
SRRIERT ATh IRfe—Aves Rad
IRRAE WSS s

fSuTctic M A UUS oIl
feeh gfraRic

SRRIERE 3% dre R
ENIENERCHE el RR R

1. o TR S lbeare gAaRicl
safdede defdefdd]

Sl SUINT efam

P TR PETSRIRNIES SfRaH<
wH dfdes

Mide oo™ daq JFARE 3T Tiper
UE THTATON

T PHSUTH

N forfdas AT

=

Acronyms
AAS

AAU

AAU

ADF

AICRP
AKMU
APWSS

APX

ATARI

BAU
BSI-DRC

BISA
CAFT
CAS
CAU
CAZRI
CCSHAU

CeRA
CIAE
CICR
COD
CRRI
CSAUAT

CT
CTRI
DAA
DBSKV
DARE
DAS
DAT
DBT
DO
DRDO
DRMR
DSR
DST
DU
DWR
DPDKV
DRCAU
EC

EUE
FACE
FP
GBPUAT

GC
GLC

Atomic Absorption Spectrophotometer
Anand Agricultural University

Assam Agricultural University

Acid Detergent Fiber

All India Coordinated Research Project
Agriculture Knowledge Management Unit
Asian-Pacific Weed Science Society
Ascorbate Peroxidase

Agricultural Technology Application Research
Institute

Birsa Agricultural University

Botanical Survey of India- Deccan Regional
Centre

Borlaug Institute for South Asia

Centre of Advanced Faculty Training
Conservation Agriculture System

Central Agricultural University

Central Arid Zone Research Institute

Choudhary Charan Singh Haryana Agricultural
University

Consortium for e-Resources in Agriculture
Central Institute of Agricultural Engineering
Central Institute for Cotton Research
Chemical Oxygen Demand

Central Rice Research Institute

Chandra Shekher Azad University of Agriculture
and Technology

Conventional Tillage

Central Tobacco Research Institute

Days After Application

Dr. Bala Saheb Ambedkar Krishi Vidhya Peeth
Department of Agricultural Research and Education
Days After Sowing

Days After Transplanting

Department of Biotechnology

Dissolved Oxygen

Defense Research and Development Organization
Directorate of Rapeseed-Mustard Research
Direct-Seeded Rice

Department of Science and Technology

Delhi University

Directorate of Weed Research

Dr. Panjabrao Deshmukh Krishi Vidyapeeth

Dr. Rajendra Prasad Central Agricultural University
Electrical Conductivity

Energy Use Efficiency

Free Air CO, Enrichment

Farmers Practice

Govind Ballabh Pant University of Agriculture and
Technology

Gas Chromatography
Gas Liquid Chromatography
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T g

o 3 UH
LRSS

e ReaRISS

TCIE Readcs

TR WeHa fifdas smemmm)
T Rt Saauie

gus qifeT

53T Tiiweara ReEd $icge
3o wfivemre wfeReam Rad

TS

sUsTT BrefRicl 3Mh Tideara R
ST B Red §eiege BR e
IN—TRs ST

geTs BRI WelaTsoR BleifuRieg
fafies

3T UrIive e wrex Rad
gieye

gfexr MR Y faeafaemera

3fUsT SIee it Afga Agd
SRIYE TE<T WIH HISRIA
gICge HoHe HAC

gRIcye Rud s

SIS T TATCS o

sfeT A aw s w9y
SRITYS THIdrsl Joie e
sohifes dfis doe

SATERETe 8% HiY fqzdfderey
STaATERTe TEw ganic!

G TideeRe gHaRicr

frar Hiargel Tsdigon Afds

DY faei o=

Albel TRAT Acad

ferfdas SFMeEHTEHI—A WaeRe /AT
IS IRDIYT

EIPEESIN]

T aTe|

TRTGare! THidheaRd giaRic!

RT TG BRT ARG

Afezw 28 aregH

Afed < aregH

FIUST FRAICHHIGTSN

AERTOM Yoy AR offts Tifidear
qUg TN

i gy fafica

T2l TfibedaRe 3AA9H oide
e ThSHI N Tiidheard Rad

e TfibeaRe A HUS

T TfiheaRel A DIl

A R 31 Tiideard shae R
TR /R S WIS Fd UUS vS Il
Tt

gl f¥esie wrea

e 79 JHaRET oMh TfidweaR gus
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GPX
GR
HPLC
HRD
HW
IARI
IASRI

ICAR
ICRISAT

IFFCO

IGFRI

IGKV
IIOR

1SS

1JSC

IMC

IRC

IRGA
ISWS
ITMU
WM
INKVV
INU

KAU
KMAS
KVK

LAN
LC-MS/MS

LD

LV
MAU
MGMG
MHV
MLV
MPBT
MPUAT

MRL
NAIP
NAARM

NASF
NASC
NBAIR

NBSS & LUP :

NDF
NDUAT

Glutathione Peroxidase

Glutathione Reductase

High Performance Liquid Chromatography
Human Resource Development

Hand Weeding

Indian Agricultural Research Institute
Indian Agricultural Statistics Research
Institute

Indian Council of Agricultural Research

International Crops Research Institute for the
Semi-Arid Tropics

Indian Farmers Fertiliser Cooperative
Limited

Indian Grassland and Fodder Research
Institute

Indira Gandhi Krishi Vishwavidyalaya
Indian Institute of Oilseeds Research
Indian Institute of Soil Science
Institute Joint Staff Council

Institute Management Committee
Institute Research Council

Infrared Gas Analyzer

Indian Society of Weed Science
Institute Technology Mission Unit
Integrated Weed Management
Jawaharlal Nehru Krishi Vishwa Vidyalaya
Jawaharlal Nehru University

Kerala Agricultural University

Kisan Mobile Advisory Services

Krishi Vigyan Kendra

Local Area Network

Liquid Chromatography-Mass Spectroscopy/ Mass
Spectroscopy

Lethal Dose

Low Volume

Mabharashtra Agricultural University
Mera Gaon Mera Gaurav

Medium High Volume

Medium Low Volume

Madhya Pradesh Biotechnology

Maharana Pratap University of Agriculture and
Technology

Maximum Residue Limits
National Agricultural Innovation Project

National Academy of Agricultural Research
Management

National Agricultural Science Fund
National Agricultural Science Complex
National Bureau of Agricultural Insect Resources

National Bureau of Soil Survey and Land Use
Planning

Neutral Detergent Fiber

Narendra Dev University of Agriculture and
Technology

DS
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SIRT feers

[==Y

NDVSU
NGO
NIPHM
NPK
NRM
ocC

OE

OFR
OTC
OUAT

PAU
PAGE
PCR

PE
PJTSAU

PME

PO

QRT
RAC
RAU
RCER
RDVV
RFD

RM
RVSKVV
SADHNA

SAR
SAU

SD

SEM
SKUAST

SOD
SRI
SSR
TNAU
TPR
TRRI
UAS
UFLC
VB
WAS
WCE
WP
ZT

uRfyree-3
Appendix-3

Nanaji Deshmukh Veterinary Science University
Non-Governmental Organization

National Institute of Plant Health Management
Nitrogen, Phosphorous, Potash

Natural Resource Management

Organic Carbon

Output Energy

On Farm Research

Open Top Chamber

Orissa University of Agriculture and
Technology

Punjab Agricultural University
Polyacrylamide Gel Electrophorasis
Polymerase Chain Reaction

Pre-emergence

Professor Jayashankar Telangana State Agricultural
University

Priority Setting, Monitoring and Evaluation
Post-emergence

Quinquennial Review Team

Research Advisory Committee

Rajasthan Agricultural University

Research Complex for Eastern Region

Rani Durgavati Vishwavidyalaya

Results Framework Document

Ready Mix

Rajmata Vijayaraje Sindia Krishi Vishwavidyalaya
Society for Advancement of Human and
Nature

Sodium Adsorption Ratio

State Agricultural University

Standard Deviation

Standard Error of Mean

Sher-e-Kashmir University of Agricultural Sciences
and Technology

Superoxide Dismutase

System of Rice Intensification
Simple Sequence Repeats

Tamil Nadu Agricultural University
Transplanted Rice

Tamil Nadu Rice Research Institute
University of Agricultural Sciences
UltraFast Liquid Chromatography
Vishwa Bharati

Weeks after sowing

Weed control efficiency

Wettable powder

ZeroTillage

o
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