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Directorate of Weed Research is a unique research
institute, devoted to the cause of weed management
in cropped and non-cropped area. In upper part of
cover loop , there is world problematic aquatic
weed water hyacinth. Second loop shows the picture
of Parthenium which is most problematic weeds of
crop, forest and wasteland. Third loop shows the
lysimeter, which is being used to detect the herbicide
leaching and residues at different depth. Forth loop
is sowing weed management in conservation
agriculture.
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PREFACE

WRUAAR, BEeiy &5, IR—paeiy 831 9 el Sl @)
TE WA € | SUe Jfidel & IJHR WRUAAR] B BRI
Byl BT del SUW § oY U fage do o1 4l andl 2 9
mwﬁéﬁammmwﬁmmmﬁm
ST FTHTC: el ST € | WRUTAR, Bl bl SYS Pl JHur
YA B HRI—|IY BHe Scle @) Yuraa, oid RAfdwd, gy
WReY 9 I9 &3 B diedar W A ufigd we Ser 2|
AYFE yeue el b e g sffieRer & drEsE Al
WIUAIR] P HAI] RIAR 4G 6] 8, forddl U9d HRUl
IYE Wl & IR TADI B INBT & AT
JeiHRT 9 IR ) THE BRS €| 36 UPR P
IYHE Wl B Ifaid e Saval 9 R W @
yomrelt # et B B HIEY 7 BRS UP & UBR B Bl
BT AL FIAT AME TRT E | TP AJear A s
ERUGIRI &1 FRaR oRispfa &=t o 929, ERuddri H
wRgaaraTEl & Ui el 2 ufRkivs eawar 9or s
IcTE g HaT # el & sraey # gfg ff T=e figw & favy
2 | SUfer ERUGAR 1 TR @ ueed & fordl aq e g
T YU Gl H WHY @) aeHAl B AR IEATd
TR DI A & |

R & HEAT UEEEAT 8N e 61 9 9 2022 96
DB BT T BT G B BT S BT B | U Sfidver 3
T8 9T 77 o WRUTART 3} T U oIE B BUd &) iy
Tt § a1 BT Bl & | 59 TI—41e] WRIGdR| g1 UNd
Tedl BT WG oA, B AR BT 9T, B, THEPT 3R
g oY Bt # afdre arTa s anfy e €1 e sfva
TR B & BRI WRYGIR G501 § Boer Sere & g
AN BT 15—20 WA @d & War §| 39 JffaNad
ERUGAR UgEH 9 9o G PRPI DI S&Al o Fa¥a,
uIve ded, Riarg, Sam, Medt snfe +f wwifad 8 € | o 3
Bel Ugfrdl & HI WUhaN UdeH & UhIheoT ERT A=
& STEa WA W Wl B G DI HA fhar o wear g | SR
TRUGAR T §RT Wl B AR B HH B (B &) 3T
# 9fe D B SR FrEE |

AR 97 H e Wi al & 919 WRUqaR Y§EH dedi@l o
srfere 7 & forae v R (erE & for &Y woreRt o
IR ¥ HH T gedl Bud SWeT ANd 81 Taigd
WRUGAR Y GER aiE ST 2, Sl WRuUaaRARR &
BN GRUaR =07 a9 ool § TR S arell deeie 8
RRTET H3= SMedoT FH o & AH—AT 99 B J9d ¢ |
BIelifh WRUGARANEA & SUaiT © fod de-ra drfes=
qaEId B, T8 qaiaRoT W) Ue a1l g9 Uiiae y9mEl |
91 I S | ST 87 3 TRYGAR e ST IRgeY g8
HITgT B, Fife dH—En, Afte—sfaaemel, sH—aEn 4
fafr= weR # ERUderR yofoal W fqured wwE are

Weeds are known to be a major biotic constraint in
agricultural production systems including non-cropped
lands and aquatic situations. As per the available estimates,
more than one-third of the total yicld losses duc to biotic
stresses are caused by weeds alone which often get
unnoticed due to their hidden effects on plant growth.
Besides reducing crop yields, their infestation adversely
affects produce quality, biodiversity, animal health and
aesthetic value of the area. Despite the development of weed
management technologies and their adoption by the
stakeholders, the problem of weeds has virtually been
increasing. This is due to the so called modern cultivation
methods employing use of chemical fertilizers, irrigation,
short-statured high-yielding varieties, intensive tillage,
mono-cropping systems devoid of legumes, coupled with
the impact of globalization and climate change. Further,
there are emerging concerns of the growing infestations of
invasive weeds, herbicide resistance in weeds and their
residue hazards. Therefore, weed problems are highly
dynamic requiring continuous monitoring and refinement
of technologies for their effective management.

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.

Technologies for weed management are in great
demand by the farmers of the country due to acute labour
scarcity for manual weeding and rising cost of production.
While integrated weed management is the most desirable
approach, the use of herbicides is gaining rapid acceptance
due to their efficient weed control at much lower cost.
However, their application requires technical guidance in
order to avoid possible adverse effects on the environment.
Researches are in progress for development of low-dose,
high-potency, non-residual; broad-spectrum herbicide
molecules, slow-release and nano-herbicides, precision
application techniques, robotics for weed control, and
cultivation of herbicide tolerant crops which are likely to
change the scenario of weed management in the coming
years.



ERUGARANIET T FegH oY 9§ Sedtuid 8N 9l g
A —ERAaaRRTE, TEF ERUTARAT TGN TEAD BT
fawm, ERugar = @ fog A9 a@ie &1 Suan,
ity R ox gRafda wxuqar-reh gfokee el o
el IR 9 BT W & Il YT E |

YRAT B rgRiuT uRyg A 397 # WRUGAR ATHTT H
e &Y @ ford ¥ 1978 H IIRAA WG AT ERUGAR
=T SR URATSTT @ Heaya e & SeeyR § ay 1989 H
R ERYTAR A9 ST e @Y A9 3 | 99 2014
s1fger wrelrg |afad @xudar Fa=vr sgau aRasrT @
A # ufRady oy afae Wl GAfad wRudaR gde
HFHI AT AT | IS WRUGAR [ AU e 6T
W gRafdd wv a9 2009 F BIUTAR G519 EUN fAgeme
far @ g a¥ 2015 9 X WRUGIR AgHuE Aeeerd fhar
| farg aut # fAewem g wEeid 7 -wwei
gRRefdE & fog wwidl Wvudar wegs da-iiel &1 e
fohar T i el &) SAEHT 9 FIB B AT TG T=
SATofifaeT R # AEagrl TET® AT §% € |

9y 2017—18 & SR AT ] DT GheldIgdd U
faran & dor Frdemery & iy SRiwH @Y A9 U $Xd g
T SARA R o O & Iqa¥d § §B T4 599 1 fFy £
wxfarT B yomedt # WxydaR ydue 59 feeney &1 ve wE
TReREwRY Feemed @ q¥ S gers WROGRie Sy
Wﬁﬁaﬂaﬁﬂwﬁmwﬁmﬁmﬁﬁiﬁaﬁﬂaﬂwﬁnéﬁ
D B TGO BIP] 9¢ T3 & T & AT B ST,
BRD SqTadal g JaT wWrRed H GuR 371 & 9 Scdra o 9
ot @ud # B S B | Rl SN gomel Heayee § W
T ¥ TUATAT ST aTell adeidr g1c ofT 8T & | 99 2012—13 #
9 UUTTell T a3 Sdaqy forel & fafi= il # fwr vt
P Wal IR 9gell 9% far T o | R o ¥
ICHATST BIPR 39 TH119 BT UG AR AYDR & HR-IHH TR
g AR R @ sfefd s frel d frar wr ver &) g i §
BOIRI BFCUX HIY Y I 59 T+ 4 g, G, Ferehl, T Gd
B G B SIDR|

AT Y & 931 Fcemera & 2017—18 &7 a1 ufcrass
IR, [9$ U9 e, YHRM, RIHR A= srima o1
I goaife Al @ SHeR Suaer € | 59 ey
B g HALAT dd o WM @ o Y8l & Isnfei iR HHarRal
7 1@ aRs/ i 8, e ford @ weien & aftram 2 | # =X,
reras #grE, wErfeEe, W98 Y. U |fid, SR, €. ®.
AT E¥H, SURBTR Y (TH.3TR.UH.) T 3 & format faey
Wiy, EArT g4 qegfie g1 Ademery & faf= afafafay o
TR I T AFTREA WK gorT | S, U, AR, AED
Sufrevs (T g, it e vd srerarg aReds) sik St
U, . dIE), Herd SUHRIQEd (9371 Ud il yder) &f 4
I AR ok wedm & ford ami €| 39 ufeeT &
g9 g Freenerd & ©f. guid $aR 9o dsnte (Bl
fasm), dueaa Wy & e 1@ o e st/
TR IS T UEH B U £ |
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fastie : 1 9elrE, 2018

The launching of the All India Coordinated Research
Project on Weed Control in 1978 (now known as AICRP on
Weed Management) and the establishment of Directorate of
Weed Research by the Indian Council of Agricultural
Research in 1989 (previously known as National Research
Centre for Weed Science, and subsequently Directorate of
Weed Science Research) was a major step forward for
strengthening weed research in India. Over the years, the
Directorate has developed effective weed management
technologies for almost all cropped and non-cropped
situations which have led to increased productivity,
profitability and livelihood security of the farming
community.

During the period under report (2017-18), we carried
out our mandated activities efficiently and also undertook
several new initiatives for further strengthening of our
research and visibility. The flagship research programme of
the Direclorale on weed managemenl in conservalion
agriculture systems has made very good progress as
witnessed from complete coverage of the research farm
under CA-based technologies. This helped in realizing
outstanding cropping intensity besides improving the
overall productivity, saving time, money and energy, and
apparent improvement in soil health. These technologies
have also been promoted under the Mera Gaon Mera Gaurav
programme in the various districts of Madhya Pradesh. In
fact, the Directorate has earned the distinction of promoting
this technology on a large scale in 50-100 km radius of
Jabalpur. Several thousand hectares of wheat, rice, maize,
chickpea and greengram is now being grown by the farmers
by following this practice.

I have great pleasure in presenting the Annual Report
of the Directorate for the year 2017-18, 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, Deputy Director General
(NRM) for their keen interest and providing needed support
and visionary thoughts for improving the activities of this
Directorate. 1 also thank Dr. S. Bhaskar, Assistant Director
General (Agronomy, Agro-forestry 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), editorial team and other associated staff of
the Directorate for bringing out this document are also

acknowledged and appreciated.

2/
ot
Place : Jabalpur (P.K. Singh)
Date : 1" July, 2018 Director
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EXECUTIVE'SUMMARY

99 2017—18 @ SR Fewed & faga "o &
w1 gd 3= rHTfores Rl oY e § I gd H W
arelt TIRRer & e I1d WRUTAR Jaler a1
o Ao’ @ &F H§ I@d gy O™ aRAIeIe @
TRIFAGAr & 3MER U YFied Uid Wi ¥ BRI &
s fam | /e MAemaR, 09 gH-Eew R
Areleey U9 07 989 w9 9§ fad aifta aRarerei ot
frafeaa frar T 2 | IS & Got wWiad 27 &l 9 9
Rm 10 98 & WX | a9 2017 @ a97 el 50 a9 @
3T & 21 wfoera @9 oY iRk faaxor At siff¥aa e
Remerd gIRT fbY MY <Y Bt ST AR F6T IR fhar
TR |
fafaer waa gonferal & fedrs @Wyugar
e da-d] &l faer
s Fad # BTl uTefiefi= Aed S VAT § WRUAIR
S YH AR ¥ 98 TRTeId &1 FHHI g, & Aed H 90
gfaerd Ud 9€€ @I afdadl BHe § 87 ufarerd &f &l
aof @ 7T | A (ee) H Fard 7 Fe | st # 75.2
JiTerT @ BH B TE |

Sifaw =7 ) wad 7 a1 A (e (g & 20 @
40 39 W) g1 HEW gHdl WRUAAR FEEer g
TAT| §9 SUIR ¥ IS 2.74 €. /8. UE e o4
HRA @IS T4 AHRN §RT SUS 255 T. /7. @ |
4= FeTE & Su # 16 wfarera @ &1 urg TS |

vl B Bad § Brell ureiii| | AT HRd W
YR TRUGIR U M| BHA HA9Y Hed gRI
TRYGAR B W& U4 YF IR F A 77 i gd
g7 vt @ o UIg TS| IAMHARN @ g o
Hearel GWRUAAR do1 e gurd) urd g | fa=
e & v 3 Suet 7 65.7 ufererd A & < B
g |

g 1 B8 H a1 FHaTE, eSS
(12 + 2.4 91. / ®.) 30 & 9% SuRid 1 a1 40 37 W,
rSifRdfe 750 WL/®. SWRId AWNICGRA  +
ISR (12 + 24 T./®) 30 A ), g™
e @xugar Fgavr qaar g g A @
Sferaa IuS W1 $81 SUARI & YIRT ¥ UTT g8 |

1 (WHE) W AR A UAMT B Al
ERYAARATRIT &1 e, 25 o geang gy @ fiaE
Uq dhgled Wiie § @) 1S | 4413 @ 35 Q9 yeArq ug
<@r T % w9 e 5 e 9ew aits
WugaR  fAEEer gear off dem 3We  UeEq
STRINFIIARDBA 150 U1 /8. SUAIRT &3 W 89.4

During 2017-18, considering the vision of the
Directorate "developing innovative, economic and eco-
friendly weed management technologies to contain
challenges ahead for sustainable agriculture and other
societal benefits", the research projects were re-organized
and prioritized under the five major research programmes.
Altogether, 09 in-house research projects have been
undertaken besides 07 externally funded projects. Out of
total sanctioned 27 posts of scientists only 10 scientific
positions were filled up. Therainfall of 2017 was 21 % lower
than the average of last 50 years and distribution was also
erratic. The sununary of the research work carried out by the
Directorateis presented here.

Development of sustainable weed
management practices in diversified cropping
systems

® Among different weed management practices under
organic maize (green cob), the reduction in weed dry
weight was highest with black polythene mulch (98%),
green mulch (90%) and intercrop of blackgram (87%) fb
1 hand weeding. The cob yield was reduced by 75.2% in

unweeded control.

In organically grown chickpea, weed control by two
mechanical weedings at 20 and 40 DAS was the most
effective technique in reducing weed density and
producing higher seed yields ( 12.0/m’ and 2.74 t/ha,
respectively ) compared to the treatment with chemical
fertilizer and herbicide (23.7/m’ and 255 t/ha,
respectively). The unweeded control recorded 16%
reduced seed yield.

In okra, mulching with black polythene recorded no
weeds. Crop residue mulch reduced the weed density
and dry biomass by 77% and 97%, respectively.
Cultural treatments significantly outperformed the
herbicides application in reducing the weed biomass.
The yield reduction in control was 65.7%.

In wheat, highest weed conlrol efficiency was recorded
by 2 HW, mesosulfuron + iodosulfuron (12+2.4) g/ha
30 DAS fb 1 HW 40 DAS, pendimethalin 750 g/ha PE fb
mesosulfuron + iodosulfuron (12+2.4) g/ha 30 DAS.
Highest grain yield was also obtained in these
treatments.

Greengram cv 'Samrat' was evaluated with post-
emergence herbicides and compared with hand
weeding at 25 DAS and weedy check. At30 DAS, weed
control efficiency (WCE) was highest with hand
weeding followed by oxyfluorfen at 150 g/ha (89.4%),
but plants had expressed phytotoxcity symptoms (4.7
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SRR Y, AR ANF FHIFIFAAT BIcAT (153)
faT e SaIy ¥ U G T U HHSA Ay H
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TRYTAR A9 ST IR 8 T By 60
/3. + SATRITARRF 18 UL /7. 3 AT | FHI:
TSGIERREE 20 TL/% @ U@ [O9ueRes
W 25 UT/8 H WRUqAR PRI &H e 79.6
yireTd T USSRl & ggaTd fAurRide difead
# 759 ufergra o |
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0.5 fobuT /8. B SIS 120 U1 /2. & W fFgd
TR YT 31T | WRUGAR o1 H&AT qeil b AR H HA
29 B BRI WU G0 &HaT HH: 714 U
644 TRRW W §E| CUMGIE 25 UT/E. RN
SHICAN 120 UT /8. BT ANl BSHE B
IR ERUGIR T =01 &7 g 1= |

(ii)

rating), imazethapyr at 100 g/ha (88.6%) and
imazethapyr + imazamox at 70 g/ha (86.8%) and
clodinafop+acifuorfenat 245 g/ha (84.3%). The growth
and yield attributes were recorded higher with hand
weeding followed by imazethapyr + imazamox at 70
and 56 g/ha owing to this the highest seed and haulm
yield was harvested with hand weeding (1.24 and 1.73
t/ha, respectively).

During Kharif season the germination behavior of five
major weed species viz. Paspaladium flavidum,
Echinochloa colona, Euphorbia geniculata, Alternanthera
sessilis and Cyperus irin were evaluated under crop
residue lnad viz. 0 (bare), 2, 4, 6 and 8 t/ha. Tt was
recorded that E. colona had the highest germination
(99%) in bare soil and completes its germination within
22 days followed by E. geniculata (94%) in 17 days.
Among the crop residue load, it was recorded that
increase in crop residue load significantly suppresses
the germination of weed seeds and lowest germination
recorded in 8 t/ha to the tune of 12.7-26.0% (maximum
inE. colonaand lowestin P. flavidum).

The germination behaviour of five major weed species
viz. Paspaladium flavidum, Echinochloa colona, Euphorbia
geniculata, Alternanthera sessilis and Cyperus iria were
carried out at six impounding water depths those are
saturation, 2 cm, 4 cm, 6 cm, 8 cm and 10 cm. Highest
germination at saturated moisture condition and it
gradually decreased with increase in impounding
water depths.

Inrice, pre-emergence application of pendimethalin at
1 kg/ha followed by (fb) bispyribac sodium at 25 g/ha
had least grasses followed by bispyribac sodium fb
hand weeding at 40 DAS. The density of broad leaved
weeds were highest in control followed by fenoxaprop
60 g/ha + ethoxysulfuron 18 g /ha. But, overall the crop
performance and weed suppression was better in
pyrazosulfuron 20 g/ha fb bispyribac sodium 25 g/ha
with WCE of 79.6% followed by pendimethalin at 1
kg/hafbbispyribac sodium at25 g/ha (75.9%).

In maize, application of tank mix of atrazin 0.5 kg/ha +
topramezone 25 g/ha registered lower density of
grasses, broadleaved weed and sedges followed by
tank mix of atrazin 0.5 kg/ha + tembotrione 120 g/ha.
Reduced weed density and weed dry biomass led to
achieve higher WCE (71.4 and 64.4%, respectively). It
was also noticed that alone application of topramezone
25 g/ha and tembotrione 120 g/ha had poor weed
control.
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Crop residue loads (viz. bare (0 t/ha), 2, 4 and 6 t/ha)
and herbicide (pendimethalin1.0kg/ha, PE) with spray
volume (viz. control, 250, 500 and 750 1/ha) were
evaluated to know the effect on weed suppression
ability. It was found that broad-leaved weeds were
more suppressive with increase in crop residue load
over grassy weeds. Pendimethalin 1.0 kg/ha applied
with spray volume of 750 1/ha had suppressed 94.3%
broad-leaved and grassy weeds followed by 500 1/ha
and lowest with 250 1/ha (60.3 and 74.6%, respectively)
over control.

In rice-mustard-greengram under different weed and
energy management practices, significant effect on crop
growth, weed control and grain yield was recorded.
But, the energy output and energy use efficiency were
significantly influenced only by different tillage
practices.

Spraying techniques for lower dose high potency
herbicide molecules were evaluated. The weed control
index was more or less similar and no significant
difference was observed among different nozzles and
spray volumes. However, the weed control index was
highest (75.8%) in bispyribac (25 g/ha) fb one HW at 250
liter of spray volume, among all other treatments.

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

Effect of elevated CO, (550 £ 50 ppm) and elevated
temperature (ambient + 2.0 = 0.5 °C) on winter maize
and weed species (Chenopodium album and Phalaris
minor) was studied in open top chambers (OTCs).
Enrichment of atmospheric CO, alone as well as in
combination with elevated temperature had positive
effect on overall growth and development of all the
three species under study. C. album was found to be the
most responsive to elevated CO, in terms of growth and
development suggesting adaptive potential of this
weed species towards climate change.

On the basis of peptide pattern emerged from the two
Physalis species, it may be inferred that band number 9
in P. minima and band number 10 in P. peruviana are
related to appeared only at elevated CO, individually or
in combination with elevated temperature, while band
number 14 in P. minima and band number 16 in P.
peruvianamay be specific to elevated temperature. Band
number 6 in P. peruviana seems to be species-specific
and never appeared in P. minima.
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® DPlant samples of 53 weed species were collected from
Jabalpur, Narsinghpur, village of Bargi location etc.
Prepared herbarium samples belong to 21 family and 47
genus. The maximum species collected for herbarium
preparation belongs to the Poaceae (9 species),
Fabaceae (6 species) and Amaranthaceae, Asteraceae
and Malvaceae (5 species each).

e Effect of different biotypes (black and yellow seed
coating) of M. polymorpha and seeding depth on its
growth was studied. The germination% and seedling
growth of different biotypes of M. polymorpha was
similar in nature. With increasing depth of seeding the
germination % and seedling growth was reduced
drastically.

® Effect of elevated CO, and temperature on yield of
blackgram crop grown amidst parthenium weed and
biocontrol efficiency of Zygogramma bicolorata was
studied. The number of leaves produced per plant
grown under the elevated CO, concentration was
significantly higher than those grown under the
ambient CO, concentration. The result indicated that
yield performance of blackgram was higher with Z.
bicolorata than without Z. bicolorata.

® Z bicolorata under elevated carbon dioxide, exhibited
higher feeding performance, where as under only
elevated temperature it was reduced because of lower
nitrogen contentin Parthenium plants.

® Food consumption, utilization and ecological efficiency
of Zygogramma bicolorata were studied in grubs and
adults up to diapouse. The Consumption Index (C.I.)
was higher in elevated CO, and elevated temperature
and only elevated CO, compared to ambient conditions
inboth grubs and adultstages.

Biology and management of problematic weeds
incropped and non-cropped areas

® Study on population dynamics of Z. biclorata on
Parthenium hysterophorus revealed that in treatment
where 5 number of beetles were released, height of
plants reduced to 22.5 cm/plant, which was 36.1
cm/plant during previous year. In treatment where 10
numbers of beetles were released, the plant height
reduced to 23.5in 2017 from 30.5 cm/ plant during 2016.
Like wise, number of flower production was found to
reduce corresponding to increase in member of beetles.

In treatment 5 number of beetles, flower number was
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reduced from106.1/plant in 2016 to 86.2/ plantin 2017.
Contrary to this, in control treatment where no beetle
was released, flower production was found to increase
from188.4/plantin 2016 to 210.7/ plantin 2017.

This experiment was setup in September, 2015 to see the
integrated effect of bioagent Neochetina sp. with the
fungus Alternaria alternata. By 2017 Decemebr, water
hyacinth height increased from initial average height of
18.2 cm to 82.3 cm while it was 55.5 cm during 2016 in
control. The height further decreased from 29.4 cm in
2016to6.1 cmin2017 in treatment where Neochetina sp.
and Alternaria alternata were added at monthly interval.
In the treatment of one time release of Neochetina sp.,
average flower production in 2017 further reduced to
41.5/tank in comparison to 2016 when it was
117.43/tank.

Number dependent population dynamics and
damage potential of bioagent Neochetina sp. on
water hyacinth was started in the month of January
2016 in large plastic fiber tubs. Water hyacinth average
height increased from initial average height of 10.7 cm
to 60.59 cm by December 2017 in control treatment in
two years. Flower production was completely inhibited
in all the treatments during 2017 where weevils were
released except in 30 weevils. In control, flower
production was significantly increased (1121.2) during
2017,

Monititoring, degradation and mitigation of
herbicide residues and other pollutants in
the environment

Residues of atrazine, tembotrione, and topramezone in
soil of maize field were analyzed. Atrazine residues in
the soil of maize crop were found 1.717 to 0.257 ug/ g in
the soil at 0 to 90 days, whereas residues were between
1.346 to 0.182 pg/g in plant at 0 to 90 days. Herbicides
applied in the Kharif 2017 were dissipated according to
first order rate kinetics. In maize grains and straw,
atrazine residues were found to be 0.0085 and 0.0307
ng/mL which were below the MRL value of 0.1 mg/g.
Herbicides applied in the Kharif were dissipated
according to first order rate kinetics. In maize grains
and straw residues were found below the limit of
quantification.

Tembotrione degraded rapidly in soil up to 10 days and
an amount of 0.7176 were found at 0 days which
degraded to0.076 pg/ g at 90 days, while in plants 1.564
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to 0.032 pg/ g residues were detected at 0 to 30 days. In
the water samples, 0.444 to 0.105 pg/ml tembotrione
residues were detected at 0 to 30 days, while in fishes
residues were below <0.001 pg/ g at 60 days. At harvest
tembotrione residues in the grains were found 0.0127
ng/ g which were found below the MRL (0.02 mg/kg).
Topramezone residues in the soil of maize crop in Kharif
2017 were found to be in therange 2.156 to 0.031 pg/ g at
0 to 60 days. In the maize young plants, 1.337 to 0.336
ng/g topramezone residues were detected at 0 to 30
days. In the adjacent pond water, 0.016 pg/mL.
Topramezone residues were detected at 30 days, while
inthe fishes 0.022 pg/ g residues were found at 60 days.

Metsulfuron-methyl residues in Rabi were found to be
0.1573 to 0.00491 pg/g in the wheat plants at 0 to 30
days, whereas 0.0195 to 0.0086 pg/g metsulfuron-
methyl were detected in soil at 0 to 60 days. After 90
days residues were degraded to below the detection
limit. Sulfosulfuron residues were found 0.239 to 0.0014
ng/ gin the wheat plants at 0 to 60 days, however, 0.202
to 0.0089 png/g sulfosulfuron residues were found in
the soil of wheat field at 0 to 60 days. At harvest,
residues were dissipated 0.01 pg/g to below detection
limit. In wheat grains and straw residues were
dissipated to below detection limit. Pendimethalin
residues were found 0.978 to 0.034 pg/g in the wheat
plants at 0 to 90 days; however 0.761 to 0.058 pg/g
pendimethalin residues were detected in the soil at 0 to
90 days. At harvest 0.003 pg/g pendimethalin residues
were detected in the soil. In wheat grains and straw,
pendimethalin residues were found 0.022 and 0.0056

ug/ g, respectively.

Evaluation of risk of ground water contamination by
the continuous use of herbicides was studied in
lysimeters. Tembotrione residues were higher in
surface soil and were found up to 60 days in soil at
various depths. Anamount of 1.642 to 0.242 and 0.162 to
0.409 pg/g tembotrione residues were detected in the
soil at surface and various depths at two hours and after
one day. Subsequent rains on following days caused
leaching of herbicides to lower depths and 0.662 to 0.044
ng/g Tembotrione residues were detected at 20 days.
Tembotrione residues were not detected after 90 and
120 days in any depth. pH of the soil and water was
increased at various depths after its application .

Use of paraquat as defoliant for early maturity of
greengram and residues status was studied. Paraquat
and 2,4-D application at 750 to 1000 g/ha as defoliant
enhanced the process of maturity of greengram and 10
days could be saved by this application. However,
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paraquatapplication at750g/ha and 1000 g/ha resulted
in residues which were below the maximum residue

limit set for pea.

On - farm research and demonstration of weed
management technologies and impact
assessment
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In wheat crop at Mandla, locality, application of
recommended fertilizer dose (RFD) (120:60:40 N, P,O,,
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 (X 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 summer greengram, CA + imazethapyr 100 g/ha
was effective and gave broad spectrum weed control
and a seed yield of 1.20 t/ha, as compared to 0.86 t/ha
under FP (CT + no weeding); and provided an return of
¥ 17798/ ha with higher B:C ratio over farmers practice.
Beside this, use of Happy Seeder saved time and
favoured early sowing which helped to utilize residual
soil moisture, and saved field preparation cost.

In Central Zone, all respondents from Bihar and UP and
63.6% from Chhattisgarh used to apply herbicides at
their recommended doses wheareas, 3 and 9 %
respondenets from Madhya Pradesh used to apply
herbicides' doses higher and lower than the

recommended, respectively.

In states of East Zone, all respondents used to apply
herbicides at their recommended doses, wheareas,
some (25%) respondenets from West Bengal used their
higher doses than recommended.

In Uttarakhand, 95% respondents were using
herbicides at their recommended doses wheareas, only
one respondent was using their higher dose than
recommended. In Punjab, 68% used herbicides at their
recommeneded doses while 32% were still using their
higher doses. In Himachal Pradesh and Haryana,
farmers were not following the recommended doses
and 38.9 and 47.8% of respondents from these states
used to apply herbicides with lower/higher doses than

recommended.
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In South Zone, all respondents from Telangana,
Karnataka and Kerala used to apply herbicides at their
recommended doses wheareas, one respondent from
Puducherry and Tamil Nadu each were not following
the recommended doses of herbicide for weed
management.

The performance of the "Weed Manager"App was
evaluated using the data obtained from different users.
It was found that most of the users (42%) are
academicians and around 28% users are student who
are doing their research work on weed management
including some graduate students. Only 11% farmers
are using App to get information on weed
management. The reason for less number of farmers
using the App, could be the language of the App i.e.
English. Therefore, considering their problem, work
has been initiated to translate the information provided
inthe App in Hindi.

CDOSED
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ICAR-DWR ;

The Directorate of Weed Research, Jabalpur came into
existence as National Research Centre for Weed Science
(NRCWS) on 22" April 1989. This center was further
upgraded as Directorate of Weed Science Research on 23"
January 2009; and renamed as ICAR-Directorate of Weed
Research (ICAR-DWR) on 26" November 2014. This
directorate is a unique institute which deals with the
existing and emerging weed problems in different agro-
ecosystems. It acts as a state of art centre for basic, strategic
and applied research in weed science and provides
leadership at national level through its 23 All India
Coordinate Research Project
(AICRP-WM) centres in different SAUs for generating
location-specific technologies for weed management.

on Weed Management

Besides, trainings to different stakeholders; consultancy;
collaborative programmes on weed management;
participatory research at farmers' fields under 'Mera Gaon
Mera Gaurav' are also being undertaken. Directorate
obtained the ISO 9001: 2015 certificate by implementing the
Quality Management System.

Jabalpur is one of the most important tourist and
cultural attraction of Madhya Pradesh and also known as
the cultural capital (Sanskardhani) of state, The city is famous
for its major tourist attractions such as Dhuandhar Falls,
Bhedaghat and Chausat Yogini Temple, Balancing rocks

and many others.
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It is situated at the center of India in the Mahakoshal
region and surrounded by a spectacular variety of nature
including holy river Narmada, marble rocks of Bhedaghat
and waterfall called "Dhuandhar". It falls under the
agroclimatic region of Kymore plateau and Satpura hills
zone. Directorate is located on the national highway (NH-7)
at22.5-24.8'N latitude, 78.2-80.6°E longitude and altitude of
412 m above mean sea level and well connected by railways
(11 km from Jabalpur railway station) and airways (28 km
from Dumna airport). The climate of the region is sub-
tropical, with average rainfall of ~1400 mm. Soils are mostly
black and crops grown are rice, soybean, sugarcane,
pigeonpea and blackgram during Kharif season, wheat,
chickpea, lentil, pea and mustard in Rabi season and
greengram and blackgram in summer season.

Over the last 29 years, Directorate has played a
pioneering role in weed management at national level
through its focused research programmes i.e. 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 lands; monitoring, degradation and
mitigation of herbicide residues and other pollutants in the
environment; and on-farm research and demonstration of
weed management technologies and impact assessment.
Adoption of weed management technologies has been
promoted on large areas through on-farm research and
demonstrations, which has resulted a sizable boost in
agricultural productivity and livelihood security of the
farmers. Conservation agriculture has been popularized in
the state. Weed management, crop residue management,
resource use efficiencies were also advocated. Efforts are
being made to address emerging issues related to
management of weeds in different ecosystems, threats
posed by noxious invasive weeds, parasitic weeds, aquatic
weeds, changes in weed dynamics in climate change
scenario, herbicide resistance, monitoring of impact of
herbicides on environment. The Directorate has adopted all
the principles of conservation agriculture in its farm and a
"Modern Farm" has been developed to undertake advance
research in different aspects of weed management to meet
the global standards.

Vision
Developing innovative, economic and eco-friendly

weed management technologies to contain challenges
ahead for sustainable agriculture and other societal benefits.
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Introduction

Mission
To provide scientific research and technology in weed

management for maximizing the economic, environmental
and societal benefits for the people of India

Mandates

® Conduct weed management research for developing
viable technologies for different agro-ecological
regions.

® Coordinate the network research and to provide
training in weed management in agricultural systems.

® Repository of information in weed science and act as a
centre for training inweed management.

Organization and management

The Directorate comes under the administrative control
of the Director. Quinquennial Review Team (QRT),
Research Advisory Committee (RAC), Institute
Management Committee (IMC) and Institute Research
Committee (IRC) are other advisory bodies for research,
teaching/training and extension activities. There are 5
major research sections, 4 administrative sections, and 12
other units and cells for smooth functioning and effective co-
ordination.

Laboratories and equipments

Directorate has dedicated laboratories for research
work on agronomy, soil science, plant physiology, plant
biotechnology, residue analysis, entomology, microbiology,
pathology and farm machine and power. Besides, one
central laboratory is also in place housing all common
equipments like ice maker machine, nitrogen analyser,
flame photometer, leaf area meter, root scanner, UV
spectrophotometers, pH meters, conductivity meters and
BOD incubators etc. Laboratories at the Directorate are well-
furnished and equipped with modern and sophisticated
scientific instruments like LC-MS/MS, GC, HPLC, IRGA,
lyophilizer, atomic absorption spectrometer, UV-visible
double beam spectrophotometer, spectroradiometer, N-
auto-analyzer, osmometer, thermal cycler, solid phase
extraction unit, gel documentation unit, vaccum evaporator,
high speed refrigerated centrifuge, water purification
system, flame photometer and nano spectrophotometer.
Sample storage facilities include liquid nitrogen containers,
ultra freezer (-80°C) and deep freezers (-20°C). It has
containment facility and two controlled environmental
chambers to facilitate research under controlled
environmental conditions. Directorate has specialized
facilities like Free Air CO, Enrichment (FACE) facility and
six open top chambers to study possible impact of futuristic
climate change on crop-weed interaction, and
phytoremediation unit and Mexican beetles rearing unit.
Apart from these several poly houses and net house facilities
are available for study under controlled condition.
Directorate also has a well-developed agricultural
engineering workshop with facilities for repair, fabrication,
designing and development of weed control tools and
implements.
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HPLC system

AKMU, library and information centre

Agriculture Knowledge Management Unit (AKMU) is
well equipped with computers, LAN facilities, video
conferencing facility, colour xerox-cum-printer and plotter.
All the scientists and co-ordination units have been
provided with internet connection and Wi-Fi connectivity.
Library has a total collection of >3100 books related to weed
science and others, 20 Indian- and 4 foreign- journals in its
subscription, newspapers section and sufficient reading
area for students and employees. Reprographic and
documentation facilities have also been created for the
preparation of documents and reports. One information
centre has been developed to display the updated
information regarding weed science and management
technologies. Directorate's publications, prototypes of weed
management tools and live specimen of weed seeds are also
ondisplay using sophisticated display systems.

Information Centre

Farm/containment/ net house fother facilities

The Directorate possesses 61.5 ha well laid fully-
irrigated experimental farm well connected with approach
roads. Whole farm is laser-leveled and with an effective
drainage systems. Almost complete farming area has been
developed as a model farm with ample crop diversification
which attracts thousands of farmers from different part of
the Madhya Pradesh and from other states also. Practice of
burning of residues of crops/weeds is completely stopped
which earned a lot appreciation and adoption at farmer's
tield too. Farm is equipped with modern farm machineries
like high power tractors, small tractor, power-weeders,
tractor-driven sprayers, laser land-leveler, happy seeder,
no-till seed drill, multi-crop seed drill, multi-crop thrashers,
tube wells, underground irrigation pipelines and sprinkler
system efc. In addition, Directorate also has net-houses,
poly-houses, lysimeters, aquatic tanks, run-off tanks for
studies on herbicides toxicity to non-target organisms, weed
cafeteria for insitu demonstration and conservation of weed
germplasm, and fully developed technology park. Biomass
composting unit has been up-scaled to fulfill the
requirement of compost for the entire farm.
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Introduction

Networking and collaboration

Directorate co-ordinates its network programmes
through All India Coordinated Research Project on Weed
Management (AICRP-WM) which has 23 centres at SAUs
located in different agro-climatic zones of the country. Five
network programmes (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 lands; monitoring, degradation and mitigation of
herbicide residues and other pollutants in the environment;
and on-farm research and demonstration of weed
management technologies and impact assessment) are in
operation. Besides, Directorate also collaborates with other
educational and research institutions, viz. Jawaharlal Nehru
Krishi Vishwa Vidyalaya, Jabalpur; Rani Durgawati Vishwa
Vidyalaya, Jabalpur; Indira Gandhi Krishi Vishwa
Vidyalaya, Raipur; Mahatma Gandhi Chitrakoot Gramoday
University, Chitrakoot; and other colleges from different
universities for M.Sc./PhD. research work. Active
collaboration has been established with several ICAR
institutes and other research organizations like Borlaug
Institute for South Asia (BISA), herbicide industries, NGOs,
National Seed Corporation, ATARIs and KVKs. In addition,
the Directorate has initiated a significant step towards more
effective collaboration with ICAR institutes and SAUSs, and
nominated five nodal scientists to look after the same in the
field of weed management and to avoid duplication of
research in weed management. In addition, four adhoc
projects also in operation in collaboration with universities
and institute like [ARI, New Delhi; IISS, Bhopal and Delhi
University, New Delhi. Directorate organizes advance
training programmes on weed management for students,
officers of state agriculture agencies, and scientists of SAUs
and ICAR institutes. Besides, organization of Farmers' field
days/sangoshti, Industry day, Education day, World Soil
day, National Agriculture day, Foundation day,
Nationwide Parthenium Awareness Week and Scientists-
Agriculture Officers-Farmers interface meetings and press
conferences are regular features of this Directorate.

Budget during 2017-18 (% in lakhs)

A g g e —seg. .
Non-plan AICRP-WM
IGCEL] P
Particular Urdcll Receipt| I Expenditure | UIdd) Receipt | T Expenditure

(a1) U= 39U dftea 54.00 53.35 7.00 6.73

(A) Grant in-add Capital

(@) < Fi-ve ded 650.30 604.05 810.00 810.00

(B) Grant in-add Salary

(W) 9= $1—ys W 436,50 315.04 99,99 99.99

(C) Grant in-add General

AT (3Ha+%) 1140.80 972.46 916,99 916.72

Total (A+B+C)
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Resource generation
f4a=vT Particular TR Amount @ &m&@Y ¥ inLakhs)
#e9 ¥ Contract research 84.85
TRrE HaT Consultancy services i
Gt 35 #1 fA#! Sale of farm produce 52.66
s (Frardl, e T, oRees @ Sy, Bfer o3, gaar &1 e,

S SRS N <l 38.42
Others (auction, guest house, use of transport, tender paper, RTI, interests, ’
license fee, water charges, dissertation fees, etc.)

AN Total 175.93

wrs o Reafa (31.032018 & ITUR)
Staff position (as on 31.3.2018)

faawor waa N g Rt

Particular Sanctioned Filled Vacant
FHU U 91 RYIfT Research Management Position 01 : o1
dEN% Scientist 27 10 17
APt Technical 23 21 02
WRMHEM® Administrative 13 08 05
WE® Supporting 22 21 01

fygar dsifar & Rafd (31.03.2018 & IFUR)

Discipline-wise position of scientists (as on 31.3.2018)

W% Sanctioned fRerfty ¥ In Position e Vacant
Disciplines =

Ps SS S PS SS = Ps SS S
FfY 19 UEif@l Agricultural Biotechnology - 01 03 . - - - 01
BfY W8 Agricultural Chemicals 01 01 01 - - 01 01 01 -
ﬁﬁ arefere Agricultural Economics = 2 01 = = 5 5 = 01
By e g9 Agricultural Entomology - 01 . - - 01* - - -
FfY fI&R Agricultural Extension - 01 - - 01 - - - -
T §&F s Agricultural Microbiology 2 2 01 2 - - - 2 01
B HED! Agricultural Statistics = 2 0 Z : 01 s = 2
&l fas = Agronomy 02 01 03 2 5 03 02 01 -
il geRufa fagr ok urey argaifd! S = 01 01 - - 01 - 01 -
Economic Botany & Plant Genetic Resources
&5 Fifyer uvd sifdd Farm Machinery and Power » - m - - 01 = - -
gy ¥ fAS Plant Pathology - 01 = - - - - 01 -
1&gy HIfd@! Plant Physiology 01 01 01 01 - 01 = 01
TT 45 Soil Science . 01 01 = z - . 01 01
1T Total 04 09 14 = 02 08 04 06 07

*- Filled by scientist against senior scientist, ’S - Principal Scientist, 5S - Senior Scientist, 5 - Scientist
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ORGANOGRAM

UTGHIT - TIUAAT ITTHET FHevmers
ICAR - Directorate of Weed Research

Freve® Uwartien guier S
DIRECTOR Quinquennial Review Team

Research Advisory
Committee

Institute Research Institute Management
Committee Committee

witer foyammar e st PEUEE] vEgT

UETST & g

Research Sections AICRP-WM Centres

Administration Management

g, e EAU, Ludlisas . FAHO, A PME and
e famm CCSHAU, Hisar anfee ud oran P i
HiieRuawy, fem '@w TTMU Cell
Agronomy - RAU, Pusa Audit and Accounts i
T, e AAU, Anand T
BUAER SrafasT drerad, memgy  CSKHPKY, Palampur TRUMEEATHE  RFD Cell
T WTeW it g, T BALL Kancts T i
Weed Biology and e, s GBPUAT, Pantnagar Establishment FUFAVEREE  AKM Unit
Physiology b, T IGKV, Raipur : :
‘ s, ¢ NDUAT, Faizabad TR Qe Eﬂeﬁum
Sfereh TIUAER WelEd AAU, Jorhat G .
Biological Weed e RVSKVV, Gwalior L) ﬁﬂ FTRATTE Research Farm
Wit el T, T < Cash and Bill
BSKKYV, Dapoli i s  Farm Machin
Wﬁ-m OUAT. Bhubanesh ¥ and Wurkshn?
: . war
e fasmm wa@ RS UAS, Bengaluru TR Rajbhasha Cell
SEI THET I T, g KAU, Thrissur HIR TE P —"
Soil Science and &, By e Store and Purchase FRIMHHEE  [sc
Residue Chemistry iy, sty ' whife
PJTSAU, Hyderabad
wrTfes foem T Sl ot
" Akola
e, s
Tﬂ'ﬂTﬁTElﬂ‘ M'HTUT W mﬁ BCKV, Ka]yani W Women Ce]l
Social Sciences and ! .
CAU, Pasighat ;
Transfer of Technology ey, e i R:’:ha it Security
T, T G

i, A MPUAT, Udaipur
Ws el SKUAST, Jammu
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RESEARCH PROGRAMME -1

fafasr waa yonferal & feadrs @RUGAR yseq dd-lal &l f[aerg

Development of sustainable weed management practices in diversified cropping systems

BRI AU # ERUGIR MU S e
faerg @1 wfbar €| fafay wua wonfemt ¥ —-—=9
TRUTAR G & q8b] Bl [dbfd P TR 2
31T 99 2017 9 fafey woer vonferdl # wRUTaR yauH &
faf=1 vegell W <H@els TR I% 5 1Y § | W
Tl H WROqIR veed fAefid axor § € | gife, I8
¥y gAY B ¥ Bl IR A yonferai #
EORYTR BT HehAUT ATH 3R J&erT uemaif & el agerdl
8 | eI ERUGART BT BATarel 3R wIRET ¥ ST Y
geee gerell @ W dgaar @ | gdfery, fafs weEem
fReftrdl & Wy § TRUGIR & I HdeR @ IR §
ST HEeayol 8 | 599 819 & forg arae, wae SiR |rrdi=
IMTRT B Vel Hedqol & AR 39 Haal JoTelr 4
WRUTIR D THRAT 980 AP 2 | 37 Baal # fafa=1 7y
SR BT @ioT g% & ol & SIol 31fSidh &FaT & &, O
f acq= o Sudter TRARRAT & fFedd da-dle adi=
Al & oY eI IUYTH A8 Bl Wahdl o ST
forgsa B9 @ WIRAT B 9l € | 31 T4 9 o &
ey S eHAT dTdd qE @ fBeea & forv foeea
TBID] B HIFBIGHT B B JMITIHAT B |

Weed managementis an ever evolving area of field
crops research. Newer methods under diverse cropping
systems need to be developed. Weed management is in
developed stage in major field crops, however, it has
become a challenging task in organic cropping systems,
vegetables and seed spice crops. The occurrence of weeds in
crops and cropping systems varies with season and
management practices. Phenology and morphology of
associated weeds also varies with management practices
imposed. Therefore, it is important to know about the
changing behavior of weeds with respect to various
management conditions. Rice, maize and soybean based
cropping systems are important for the region and weed
severity in these cropping systems is very high. Various new
low dose high potency herbicides are being developed
which require modified spraying techniques. The existing
spraying technologies may not be suitable for these
molecules and may cause non-uniform application. For
effective application and utilization of the low dose high
potency herbicide molecules, the spraying technology
needs tobe standardized.

Rars
Project

EE ]

Experiment

g

Associates

1.1 $¥cl, |ieordl vd dieia 111
FHAT § Tl ERUTIR
LECE|

Integrated weed
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Integrated weed management in field crops,
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fafder v yonferal § "A-4 WRUddR 9eed &
TPl B ARG AT MaeTd 8 | WHaR Afdd By
yorrell, Afestal vd SIS a3mel 9relt Bl 3 WRuadrR
ydee ol 3t Rsfia =81 & uran 81 9fds o &
deq faf= <enfia Rrsfal @1 sueTer @RUqaR gde=
fasfya fsar < waar € | afesal vd oy wret ared)
Bl § SR B HRGf adHT § H & 7|
TRUGAR Y- B TH-11h] BT [AHrG 59 HAA H BT
ARG B AT B WS & AT W qbHIDl BT
AHEPBIBEROT ¥ R Ud HH G § ATHRAMEAL Bl e §
A g BT A 2, o 9v WRudar
CETT UTST BT 9 |

vegetables and seed spices (2017-2020)

Newer methods under diverse cropping systems
need to be developed. Especially, weed management
options in organic systems, vegetable and seed-spice crops
are not many. The established principles of weed
management can be applied for developing weed
management techniques in organic crop production
systems. The herbicide availability under vegetable and
spice crops is very much limited at present. This calls for
developing newer techniques, evaluation of latest
herbicides for weed management. Standardizing the spray
techniques for new low dose herbicides is very much
required for achieving higher weed control efficiencies.
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Evaluation of weed management techniques in
organically grown maize - greenpea -
spongegourd cropping system

Maize (Kharif, 2017)

The major weed flora recorded was: Echinochloa
colona, Dinebra retroflexa, Phyllanthus niruri, Mollugo
pentaphyla, Cyperus iria, Physalis minima, Eclipta alba,
Alternanthera sessilis, Paspaladium flavidum and others. The
reduction in weed dry weight was highest with black
polythene mulch (98%), green mulch (90%) and intercrop
(87%) fb 1 hand weeding. Significantly higher maize cob
yield was obtained under RDF+herbicide and integrated
strategy (Table 1.1). The cob yield was reduced by 75.2% in
unweeded control compared to RDF+herbicide treatment.

arferaT 1.1:-faf= ITART & WRUTaR B He=, Yh MR (a1E B 60 a7 W) g 7T (fec) B Iusl IR Y9d

Table1.1: Weed density, dry weight (60 DAS) and cob yield in organic maize as influenced by treatments
Weed density Weed biomass Plant height Cob Yield
Cidii (no/m2) (g/m?) (cm) (/ha)
VC +5SB fb 1 HW 9.8(97.3) 7.6(61.0) 133 4.31
VC+CRM fb 1HW 9.6(95.0) 5.7(32.3) 132 8.21
VC +55B+ CRM fb 1 HW 4.9(24.6) 6.0(37.00) 151 9.27
VC + sesbania green mulch fb 1 HW 5.8(34.3) 4.7(23.0) 154 9.05
VC + blackgram intercrop fb 1 HW 4.2(19.0) 53(29.3) 139 7.06
VC+BPM fb 1HW 4.6(21.3) 1.7(4.4) 144 7.92
RDF + herbicide 5.0(26.0) 3.8(15.0) 176 12.99
50%VC + 50%RDF + herbicide fb 1 HW 8.1(68.0) 3.2(10.0) 179 11.53
VC+2 HW 7.1(50.6) 3.6(13.6) 140 8.62
VC + unweeded 9.8(98.3) 152(231.6) 131 357
SEm + 0.5 0.6 5.8 0.96
LSD (P=0.05) 14 17 17.2 2.86

“ERYAARI @ A x+0.5 3 uRafeld, dieos J e wwe sifed g |

*Weed data subjected to yx+0.5 transformation, original values are in parentheses
VC - vermicompost @ 5 t/ha; SSB - stale seedbed; CRM - crop residue mulch @5 t/ha; BPM - black polythene mulch; RDF - recommended
dose of fertilizer @140-60-40 N:P,0,:K,0 kg/ha; Herbicide - atrazine 1.0 kg/ ha fb tembotrione 120 g/ ha; HW- hand weeding.

1.1.2  oifds $9 4 9 ™ FradE—aT—H{T
B g W GXYddN 9eYT adHidl Bl
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91 (X1, 2016—17)
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1.1.2 Evaluation of weed management techniques in
organically grown soybean - chickpea -

greengram cropping system
Chickpea (Rabi, 2016-17)

The major weed flora recorded was: Medicago
denticulata, Chenopodium album , Vicia sativa, Lathyrus sativus.
Weed control by two mechanical weedings at 20and 40 DAS
was the most effective technique in reducing weed density
and producing higher seed yields (12.0/m” and 2.74 t/ha,
respectively) compared to the treatment with chemical
fertilizer and herbicide (23.7/m’ and 2.55 t/ha,
respectively). The unweeded control recorded 16% reduced
seed yield compared to the best treatment (Table 1.2).
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Table 1.2: Weed growth (60 DAS) and seed yield of chickpea as influenced by treatments
Weed density Weed biomass Seed yield

Treatment

(no,/m?) (g/m?) (t/ha)
VC + normal spacing (30 cm) + SSB fb IMW 5.2(27.3) 27(7.4) 2.53
VC + reduced spacing (20 cm) fb IMW 4.4(20.3) 2.3(5.7) 2.53
VC + CRM fb IMW 5.1(26.6) 25(6.4) 2.62
VC + coriander intercrop fb IMW 5.3(29.6) 2.4(6.3) 2,67
VC + S5B+ reduced spacing (20 cm) + CRM fb IMW 56(32.3) 23(5.5) 248
VC + normal spacing (30 cm) + 2MW 3.4(12.0) 1.6(2.8) 274
RDF + normal spacing (30 cm) + herbicide 4.7(23.6) 2.5(6.7) 2.55
50%VC +50% RDF + normal spacing (30 cm) + herbicide + IMW 3.9(16.0) 1.8(3.3) 263
VC + normal spacing (30 cm) + unweeded 7.1(51.0) 5.4(30.3) 230
SEm + 04 0.2 =
LSD (P=0.05) 13 0.6 0.12

*ERIAAN] B A x+0.5 § yRafid, Bras H g G sifaa & |

*Weed data subjected tovx+0.5 transformation, original values are in parentheses
VC -vermicompost @2.5t/ha; SSB - stale seedbed; CRM - crop residue mulch @5 t/ha; RDF - recommended dose of fertilizer @ 20-40
N:P,O, kg/ha; Herbicide - (pendimethalin 750 g/ha) ; MW-mechanical weeding,.

WA (@w, 2017)
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Soybean (Kharif, 2017)

The major weed flora recorded was: Echinochloa colona,

DWR

Dinebra retroflexa, Phyllanthus niruri, Mollugo pentaphyla,
Cyperus iria, Physalis minima, Eclipta alba, Alternanthera
sessilis, Paspaladium ﬂavidum, and others. Among the
organic weed management treatments, CRM, green mulch,
BPM fb1 HW were at par in reducing the weed biomass and
comparable to RDF + herbicide (Table 1.3). In general
soybean yields were very low in and around Jabalpur due
to unfavorable weather conditions at pod filling stage.
However, seed yields were at par in all treatments other
than SSB, reduced spacing and unweeded control.

arfaaTt 1.3: faff=1 SU=Rl &1 WX9aaR W1, 6 R (918 & 60 39 WR) T4 WG @ Ius ) E

Table 1.3: Weed growth (60 DAS) and seed yield of soybean as influenced by treatments
Weed density Weed biomass Pods/plant Seed yield

A (no/m?) (g/m?) (no) (kg/ha)
VC 25 t/ha + SSB fb 1 weeding 99 (97.3) 10.8(119.9) 37.0 3250
VC + reduced spacing fb 1 weeding 9.6 (95.0) 10.9(119.7) 33.6 5283
VC+CRM fb1 weeding 4.9(24.6) 4.7(22.8) 69.6 606.0
VC + green mulch fb 1 weeding 5.8(34.3) 4.5(20.4) 61.3 728.3
VC +5SB + reduced spacing + CRM fb1 weeding 4.2(19.0) 3.9(18.2) 50.6 616.6
VC + black polythene mulch fb 1 weeding 4.6(21.3) 4.1(17.2) 70.0 771.6
VC +2 weeding 5.0(26.0) 4.6(22.5) 63.3 693.6
RDF + herbicide 8.1(68.0) 5.2(30.0) 49.6 688.3
50%VC+50%RDF + herbicide fb1 weeding 7.1(50.6) 3.1(11.4) 65.3 605.0
VC + unweeded 9.8(98.3) 12.7(168.6) 216 246.6
SEm + 05 07 44 65.1
LSD (P=0.05) 14 22 131 193.5

*ERUAGRI & H x+05 # uRafifay sres § qa e sifea £
*Weed data subjected toyx+0.5 transformation, original values are in parentheses
VC - vermicompost @ 2.5 t/ ha; SSB - stale seedbed; CRM - crop residue mulch @5 t/ha; BPM - black polythene mulch; RDF - recommended
dose of fertilizer @ 20-40 N:P,O, kg/ha; Herbicide - imazethapyr 100 g/ha
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113 Evaluation of weed management

techniques in okra, cauliflower and

pumpkin
Okra (Kharif, 2017)

The major weed flora recorded was: Echinochloa
colona, Dinebra retroflexa, Phyllanthus niruri, Mollugo
pentahyla, Cyperus iria, Physalis minima, Eclipta alba,
Alternanthera sessilis, Paspaladium flavidum, and others.
Mulching with black polythene recorded no weeds. Crop
residue mulch reduced the weed density and dry biomass
by 77% and 97%, respectively compared to unweeded
control (Table 1.4). Cultural treatments significantly
outperformed the herbicides application in reducing the
weed biomass. The yield reduction in unweeded control
was 65.7%.

arferdT 1.4: I~ SU=Rl &1 @UdIR vd v &) Bad 9 SUST IR U4

Table1.4.  Treatment effects on weeds, plant growth and yield of okra

Treatment Weed density Weed dry biomass Plant height Pod yield
60 DAS (no,/m?) 60 DAS (g/m?) (cm) (t/ha)

Black polythene mulch 0.7(0.0) 0.7(0.0) 145 8.42
Crop residue mulch 7.5 t/ha 5.9 (36.6) 2.1(4.1) 134 11.38
Sesbania mulch fb 1 weeding 6.1(38.3) 3.1(10.1) 154 9.77
Crop residue mulch 7.5 t/ha fb1 weeding 5.7(33.3) 2.3(5.2) 166 1221
Pendimethalin 750 g/ha fb 1 weeding 10.0 (105.0) 5.1(29.6) 125 8.54
Pendimethalin 750 g/ha fb quizalofop 50 g/ ha 9.2 (90.0) 6.9 (48.4) 126 5.42
Pendimethalin 750 g/ha fb pyrithiobac 62.5 g/ha 6.9 (50.6) 6.9 (49.1) 130 6.49
Pyrithiobac 62,5 g/ha at 25 DAS 11.3 (130.3) 8.1(65.4) 113 5.08
Quizalofop 50 g/ha at 25 DAS 8.6 (74.6) 7.1(50.2) 111 531
Pyrithiobac 62.5 g/ha + quizalofop 50 g/ha at 25 DAS 8.0 (64.0) 8.8 (79.9) 110 5.24
Two weeding 20 & 40 DAS 5.3(28.6) 22 (44) 135 7.94
Unweeded 12.0(145.3) 15.6 (244.5) 89 418
SEm + 0.6 9.9 0.76
LSD (P=0.05) 17 292 2.29

*ERYAIR] & A +x+0.5 # uRafiay sres # g v aifsa 2 |

*Weed data subjected to A x+0.5 transformation, original values arein parentheses

1.1.4 Tﬁm@l—r[—ﬁfé\ B YUl § @RUAdR yege 114 Long-term effect of weed management practices
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on weed dynamics and crop productivity in
soybean-wheat cropping system

An experiment was conducted

GIRICIE S R S I
yoel # e @ faft
SUARI & Y9E 9T 8q S
TANT 2016—17 & vl HIH H T8,
# farar war (Farsr 1.1) |

4% 1%
- 3 1%

on wheat during Rabi season of
2016-17 in soybean- wheat
cropping system to study the

® Cyperus iria
Medicago denticulata
Vicia sali

T effects of pre and post-

m Convelvulas arvensis g
emergence herbicides on weeds
= Euphorbia geniculata and crop yield [Figﬂl‘é 1_1}_

u Others

Figure 1.1: Weed flora composition in unweeded control at 60 DAS

D)



AT
ICAR

a1 feTs, A aeRRA+-NgSeRRH (12 + 2.4
1. /%.) 30 fam1 ox SwRia 1 fiars 40 o7 wR, Yvdifdeifers
750 UT. /8. SURTT HOTRICHRIRI+3ATSSITHIRIA (12 + 2.4
7. /%) 30 o7 W, gRT s @RUqaR =07 qeran
ar$ T | TE B i SuST W 5 SUER! & AT 9
o< g8 (arferar 1.5) |

JTHATT IR - 1

Research Programme - 1

DWR

Highest weed control efficiency (WCE) was
recorded by 2 HW, mesosulfuron + iodosulfuron (12+2.4)
g/ha30 DAS fb 1 HW 40 DAS, pendimethalin 750 g/ha PE fb
mesosulfuron + iodosulfuron (12+2.4) g/ha 30 DAS.
Highest grain yield was obtained by 2 HW, pendimethalin
750 g/ha PE fb 1 HW 40 DAS, mesosulfuron + iodosulfuron
(12+2.4) g/ha30 DAS fb 1 HW 40 DAS (Table 1.5).

arfest 1.5 R g1 STeRl &1 WRudar e uart 60 T garg @ dre, TRUGAR Fa=or qerar qe g, @

FTEH AT UX UH1T
Table1.5: Effect of major treatments on weed dry biomass at 60 DAS, WCE, and grain yield in wheat
Treatment Weed dry weight WCE Grain yield (t'ha)
(g/m’)* (%)
Pendimethalin 750 g/ha PE 9.4 (88.0) 41.9 2.79
Pendimethalin 750 g/ ha PE tb Mesosulfuron + iodosulfuron 107 47
(12+24) g/ha 30 DAS 2102 B e
Pendimethalin 750 g/ha PE fb 1 HW 40 DAS 5.5(30.5) 79.9 5.18
Mesosulfuron + iodosulfuron (12+2.4) g/ha 25 DAS 5.0(24.7) 83.5 4.33
Mesosulfuron + iodosulfuron (12+2.4) g/ha 30 DAS fb 1 HW 1.5(1.8) 08.8 511
40 DAS
2 HW 20 & 40 DAS 1.6 (2.0) 98.5 6.06
Unweeded Control 12.3 (150.7) 0.0 2.29
SEm + 0.4 2.8 0.15
LSD (P=0.05) 1.2 8.3 0.44

*ERUTAN & A1 \x+0.5 # uRafia, sres ¥ qo e sifea g |

*Weed data subjected to Vx+0.5 transformation, original values are in parentheses
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1.1.5 Evaluation of spraying techniques for low

does high potency herbicide molecules

A field experiment was conducted during Kharif
season of 2017 inrice to standardize the spraying techniques
for low dose high potency herbicide molecules.

Rice (Kharif, 2017)

The major weed flora observed in the rice crop
grown in Kharif 2017 comprised of Dinebra, Alternanthera,
Physalis, Cyprus, Commelina, Caesulia, Echinochloa, Eclipta,
Ludwigia and others. The different weed management
practices significantly affects the crop growth, weed control
and grain yield. The lowest weed density (4.5 no./m’), weed
dry weight (6.4 g/m’) and highest grain yield (6.15 t/ha)
was recorded in bispyribac (25 g/ ha) fb one HW (Table 1.6).
The weed control index was more or less similar and no
significant difference was observed among different nozzles
and spray volumes. However, the weed control index was
highest (75.8%) in bispyribac (25 g/ ha) fb one HW at 250 liter
of spray volume, among all other treatments (Figure 1.2).
Further, based on the obtained results from the experiment
the spraying volume can be reduced from 500 1/ha to 250
1/ha.
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Table 1.6: Weed density, weed dry weight and grain yield of crop as influenced by different type of spraying nozzles
and spraying volume
Treatment | Weed density (no/m?) | Weed dry weight (/m?) | Gain yield (t/ha)
Weed management
Bispyribac (25 g/ha) + 1 HW (W1) 4.5 (22.5) 6.4° (62.9) 6.154
Bispyribac (25 g/ha) (W2) 53 (30.2) 6.6° (58.0) 5.964
Weedy check 5.7 (37.5) 8.6 (102.3) 5.68°
LSD (p=0.05) NS 1.23 0.25
CV (%) 19.31 15.15 3.74
Nozzle type
Flat fan (FF) 5.0 (28.9) 7.2 (73.8) 5.92
Floodjet (FJ) 5.3 (31.2) 7.2 (75.1) 593
LSD (p=0.05) NS NS NS
CV (%) 20.42 2225 3.99
Spraying volume (liter/ha)
500 5.3 (30.0) 7.5 (81.6) 5.94
250 5.0 (30.1) 6.9 (67.2) 5.92
LSD (p=0.05) NS NS NS
CV (%) 21.50 4391 494

Weed data subjected to square root transformation; original values are in parentheses

80.0

70.0

60.0

50.0

40.0

30.0

Weed control index (%)

20.0

10.0

W1 FF 500 | W2 FF 500 | W1 FF 250 | W2 FF 250 W1 FJ 500 |W2FJ 500 | W1FJ250 (W2 Fy250 [ Yooty

[swer)] 712 61.2 75.8 60.6 701 50.3 735 589 0.0

o 1.2. A= died 4§ Exydar FEav gaaie (sod1.ars.)
Figure 1.2: Weed Control Index (WCI) of different treatments

1.4.1 E{I'-*I—'-Il'v'{(ﬂ'—li'll' sad uorel ¥ fAfr= c'[éﬁ 141 Weed and energy management under different

de-al @ adid 9Ygadr Uq QSull Hee+ tillage operation for rice-mustard-greengram

(2012—17) cropping system (2012-17)

T ENYdaR gdue oY Sl SugeT d9aie A field experiment was conducted during Rabi
BT T P ﬁ;l-q adl & Bael § 2016—17 D & season of 2016-17 in mustard crop to study the effective
ekl TP TART s fbar T | weed management and energy use pattern.
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Mustard (Rabi, 2016-17)

The major weed flora observed in the mustard crop
grown in Rabi 2016-17 comprised of Medicago sativa, Avena
fatua, Physalis, Chenopodium album, Sonchus sp. and others.
However, the heavy infestation of Medicago safiva was
observed in all treatments. The different tillage and weed
management practices significantly influenced the
emergence of different weed flora and crop establishment.
But, the energy output and energy use efficiency were
significantly influenced only by different tillage practices
(Table 1.7). It was due to the huge differences in energy
inputs among the tillage practicesi.e. highestin ZT+R (9.5 x
10°MJ) and lowest in ZT (1.6 x 10° MJ). Hence, a least energy
use efficiency was observed in ZT+R (1.4). The lowest weed
density and weed dry weight was recorded with MT (9.9
no./m’ and 9.3 g/m’), however the highest seed yield was
recorded with ZT+R (3.32t/ha).

fAST 1.7: TREI &) HHA A WRUTIR gfg, 9191 SUST 3R Fro1t AT R T8 U WRUGAR Felel Tl ol 4T |

Table1.7: Weed growth, seed yield and energy use pattern of mustard crop as influenced by different tillage and weed
management practices

it Weed density Weed dry Seed yield I%nergy output Ene}'g'y Use
(no,/m?) weight (g/m?) (t/ha) (in 105, M]/ha) Efficiency

Tillage practices

ZT+R 10.8 (119.6) 9.7 (101.8) 3.32 1.34 1.41

ZT 12.7 (169.3) 9.9 (101.9) 2.60 1.16 7.15

MT 9.9 (101.8) 93 (93.8) 3.07 1.19 7.16

CT 10.5 (115.1) 9.4 (92.1) 213 0.98 5.53

LSD (p=0.05) 1.7 NS 0.80 0.11 0.54

CV (%) 13.41 15.51 24 97 8.01 8.78

Weed management

Isoproturon (1000 g/ha) + 1 HW 9.08 (85.7) 7.61 (58.3) 3.20 1.18 511

Isoproturon (1000 g/ha) 11.4 (133.3) 8.63 (75.1) 2.67 1.19 552

Weedy check 12.5 (160.3) 12.5 (158.9) 247 1.13 532

LSD (p=0.05) 1.85 1.36 0.37 NS NS

CV (%) 19.43 16.43 15.43 5.93 7.06

ZT+R: Zero tillage with crop residue; ZT: Zero tillage; MT: Minimum tillage; CT: Conventional tillage; Weed data subjected to square root
transformation; original values are in parentheses

ZT+R: T D W, ZT: Y 9drs, MT: B9 A B Jalg, CT: IRERS JdTs; TRYqarR SIel wWaraR we
SHRATH 4 & — ol SleT bies § il 1 § |

1.4.2 1.4.2

&4 q1A1 9=d AR e SIU‘LGJT @ forv Evaluation of spraying techniques for low dose

fe®Ea as-Na! &1 Tedid (2012—17)

2016—17 & &1 AW H g & HAA H HH A
AMDIRT PR TG U TART ST [T 71T |
g (k9. 2016—17)

d 2016—17 H A TE NE B HOA H =
AT Hgen, wHaw, [aHigfeTT oad, Hiaw S,
pafRavd Hgav e oY | R~ ger & @Rygar dees

high potency herbicide molecules (2012-17)

A field experiment was conducted during Rabi
season of 2016-17 in wheat to standardize the spraying
techniques for low dose high potency herbicide molecules.
Wheat (Rabi, 2016-17)

The major weed flora observed in the wheat crop
grown in Rabi 2016-17 comprised of Medicago sativa,
Chenopodium ficifolium, Avena fatua, Rumex, Chenopodium
album, Sonchus Sp. Phalaris minor, and others. The different
weed management practices significantly affects the crop

G
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growth, weed control and grain yield. The lowest weed
density (4.8 no./m’), weed dry weight (3.8 g/m’) and
highest grain yield (4.01 t/ha) was recorded in clodinafop +

metsulfuron (60+4 g/ha) fb one HW (Table 1.8). The weed
control index was more or less similar and no significant
difference was observed among different nozzles and spray
volumes. However, the weed control index was highest
(75.3%) in clodinafop + metsulfuron (60+4 g/ha) fb one HW
at 500 liter of spray volume, among all other treatments
(Figure 1.3). Further, based on the obtained results from the
experiment, the spraying volume can be reduced from 500
1/hato2501/ha.

TH/2aCAN) FASHIBIY @ AT (60+4
UM/ 8FCWR) g TS (ATferd1—1.8) | TRUGIR o7

wmmaﬁm%wwmlﬁﬁﬁwa%
AIoTell Ud S fedE @ maad § $ig a9y sfaw T8f
U T &l FISHIm Ud ACRIeRRE (60+4
UM /2qTR) T4 Ud 86 e W @xydqdR s
ija%?;ﬁm{?ss gfcerd) 500 @iley & foedE gad )

Ww(ﬁam)lsﬂ?ﬁmmﬁw
gRUmEl & MR TN fRrshrd 3ga+ 500 oy / BdcaR
250 iIex / Bae IR O "N S Wbl & |

AIFABT 1.8: T H HA § WRUTAR =9cd, Y, Tl 3R B STe W fAfi= Aroral vd g maa &1 7T

Table1.8: Weed density, weed dry weight and grain yield of Wheat as influenced by different type of spraying nozzles
and spraying volume
Treatment | Weed density (no/m?) | Weed dry weight (&/m?) | Gain yield (i/ha)
Weed management
Clodinafop + metsulfuron (60+4 g/ha) + a o 5
1HW (W1) 4.88 (27.7) 3.85 (20.7) 4.01
E:Vl\");mafop ineimalaron (et e ) 4.95 (28.3) 4.08 (21.5) 4.054
Weedy check 6.24 (43.1) 5.45 (36.9) 3,540
LSD (p=0.05) 1.09 0.35 0.21
CcV 18.15 6.91 473
Nozzle type
Flat fan (FF) 5.2 (32.2) 4.4 (26.5) 3.91
Floodjet (FJ) 5.4 (33.8) 4.4 (26.2) 3.83
LSD (p=0.05) NS NS NS
Ccv 26.12 12.92 5.75
Spraying volume (liter/ha)
500 5.3(33.1) 4.5 (27.2) 3.80
250 5.3 (32.9) 4.3 (25.5) 3.94
LSD (p=0.05) NS NS NS
CV 14.81 12.33 5.69
WRYTGR STET AR BT SIawRAeE § & 9u7 a0 siel ared § Ry 1 €)
Weed data subjected to square root transformation; original values are in parentheses
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Figure 1.3 : Weed Control Index (WCI) of different treatments
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1.2 Morpho-physiological study of major weed
species for sustainable weed management
indiversified cropping system

1.2.1 Productivity, weed control efficiency and
economics as influenced by post-emergence
herbicides in greengram under conservation
agriculture

Greengram cv 'Samrat' was evaluated with post-
emergence herbicides and compared with hand weeding at
25 DAS and weedy check. At 35 DAS, it was found that hand
weeding did not allow any kind of weeds to grow and
establish, whereas, quizalofop at 75 g/ha has effectively
controlled the grasses and fewer grass was present with its
lower dose ie. 50 g/ha. Among broadleaved weeds,
imazethapyrat100 g/ha and imazethapyr + imazamox at 70
g/ha were next best treatment than hand weeding, whereas
maximum grassy and broad leaved weeds were present in
weedy check. Weed control efficiency (WCE) was highest
with hand weeding followed by oxyfluorfen at 150 g/ha
(89.4%), but plants had expressed phytotoxcity symptoms
(4.7 rating), imazethapyr at 100 g/ha (88.6%) and
imazethapyr + imazamox at 70 g/ha (86.8%) and
clodinafop+acifuorfenat245 g/ha (84.3%). At50 DAS, trend
was similar to 30 and 50 DAS except oxyfluorfenat150 g/ha,
and highest WCE with hand weeding followed by
imazethapyr + imazamox at 70 g/ha (87.5%) and
imazethapyrat100 g/ha (84%) (Figure 1.4). The growth and
yield attributes were recorded higher with hand weeding
followed by imazethapyr + imazamox at 70 and 56 g/ha
owing to this the highest seed and haulm yield was
harvested with hand weeding (1.24 and 1.73 t/ha
respectively) followed by seed yield in imazethapyr +
imazamox at 70 and 56 g/ha and imazethapyr at 100 g/ha.
B:C ratio was highest with imazethapyr + imazamox at 70
g/ha (2.53) and its lower dosei.e. 56 g/ha (2.52).

> _— 30 DAS M50 DAS
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Figure 1.4 Weed control efficiency (%) at 30 and 50 DAS as
influenced by post emergence herbicide in greengram under
conservation agriculture
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1.22 Study the germination behaviour of important

weed species under various crop residue load

During Kharif season the germination behavior of
five major weed species viz. Paspaladium flavidum,
Echinochloa colona, Euphorbia geniculata, Alternanthera sessilis
and Cyperus iria were evaluated under crop residue load viz.
0 (bare), 2,4, 6 and 8 t/ha. It was recorded that E. colona had
the highest germination (99%) in bare soil and completes its
germination within 22 days followed by E. geniculata (94%)
in 17 days. The lowest seed germination was recorded with
A. sessilis (82%) which took 14 days and further no
germination took place. Among the crop residue load, it was
recorded that increase in crop residue load significantly
suppresses the germination of weed seeds and lowest
germination recorded in 8 t/ha to the tune of 12.7-26.0%
(maximum in E. colona and lowest in P. flavidum). The
germination rate index (percentage of germination on each
day of the germination period) was highest in E. colona (153)
in bare soil and it was further reduced with increase in crop
residue load and registered the trend of 0>2>4>6>8 t/ha
(Figure1.5). The time spread of seed germination was wider
inbare soil and narrow in 8 t/ha of crop residue load up to 42
DAS. However, E. colona was not much influenced by crop
residue load. These was germination problem of C. iria
during the season.

e Paspaladium s Fchinochloa
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Figure 1.5: Effect of germination behavior of different weed species under crop residue load
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1.2.3 Study the germination of major weed species

under different water depths

The germination behaviour of five major weed
species wiz. Paspaladium flavidum, Echinochloa colona,
Euphorbia geniculata, Alternanthera sessilis and Cyperus iria
were carried out at six impounding water depths those are
saturation, 2cm, 4 cm, 6 cm, 8 cmand 10 cm (Figure 1.6). The
germination behaviour was measured that all the weed
species followed the similar trend highest germination at
saturated moisture condition and it gradually decreased
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with increase in impounding water depths. Paspaladium had
highest germination of 100% (28 seed out of 50 weed seeds)
at saturation and gradually decreased and no germination
at 10 cm impounding of water. Echinochloa colona has
maximum germination (44 seed out of 50 weed seeds) at
saturation and lowest at 10 cm impounding of water depth.
Similarly, Euphorbia geniculata and Alternanthera sessilis had
followed the above trend and highest (47 and 31 seeds
respectively out of 50 weed seeds each) at saturation and
gradually decreased with impounding of water depth and
lowest with 10 em. Cyperus iria had germination issues and
there was no germination at any of the water levels.

a) Paspaladium flavidium b) Echnochloa colona
E 120 § £ 120 A
© 100 T S 100 7
@ @
B 80 1 3 80 -
-3 60 £ 60
8 8
S 40 - £ 40 -
o g0
] B o -
E 20 i 2 20
1]
| b == &= & 0. 02 il
s 0 - 0
§ 20 A Ocm 2cm 4¢cm 6cm 8cm 10cm g Ocm 2cm 4em B6em 8cm  10cm
Water depth
Water depth
c) Euphorbia geniculata d) Alternanthera sessilis
£ 120 A £ 120 1
v =]
© 100 T ol
@ a
2 80 3 80 -
% 60 £ 60
7]
(] (=]
£ 40 - £ 40 -
& P
g€ 20 g 201
o 1]
3] 0~ ° 0 -
§ 20 d0cm 2cm 4cm 6cm  8cm  10cm 2 Ocm 2cm 4cm 6cm  8cm  10cm
Water depth
Water depth

fora 1.6: fIfi=1 @XUGaR &1 96 W19 BT TEUE W AEH BT 99E

Figure 1.6: Effect of weed emergence behavior of different weed species under different water depths
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124  Study the phenology of important weed species

under different water regimes

Four weed species viz. Paspaladium, Echinochloa
colona, Euphorbia geniculata and Alternanthera sessilis were
grown in tray and transplanted once seedlings were
established, whereas, Cyperus iria seedlings were collected
and transplanted in pots. There was five treatments viz.
saturation, 2 cm, 4 cm, 6 cm and 8 cm impounding of water,
and was replicated thrice and treatments were imposed
until plants matured.
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Paspaladium flavidum: Plants at saturation recorded
0.42 g/ plant biomass and it gradually decreased with
increase in impounding of water, it was 40% lower at
8 cm impounding of water over saturated pots
(Figure 1.7a). Roots were 6 cm longer with 0.4
cc/plant of root volume in saturation, but it
gradually increases with increase in impounding of
water and 8 cm registered 100% longer root and 150%
more root volume over saturation. Impounding of
water from 2 cm to 6 cm recorded between saturation
to 8 cm impounding. SPAD value at 60 DAT was
highest with saturation and it gradually decrease
with increase in impounding of water depth.
Shattering of seeds was statistically non significant,
but more seeds were produced in saturation and
lowest with more impounding of water (Figure 1.7b).
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Figure 1.7: Effect of water depth on a) weed dry weight accumulation and b) SPAD value of Paspaladium flavidum
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b)

Echinochloa colona: Plant at saturation recorded 0.74
g/plant biomass and it gradually decreased in
impounding of watet, it was 35% lower at 8 cm
impounding of water over saturation (Figure 8a).
Roots were 14 cm longer and 1.66 cc/plant root
volume in saturation and it gradually decreased and
recorded 45 and 40%, respectively lower with 8 cm
over saturation. SPAD value at 60 DAT did not very
much (Figure 8b). Early shattering of mature seeds
was obtained with saturation (75 days) and it was
gradually increased with high water depth.
However, maximum seeds were produced with
saturation and lower seeds in impounding of water.
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Figure 1.8: Effect of water depth on a) weed dry weight accumulation and b) SPAD value of Echinochloa colona

W)  gHIAT AHgarer— Sid Sqwal SudiRd el &1 c) Euphorbia geniculata: Plants recorded 0.81 g/ plant
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ST RTG @ H1 FH BT T (R 197 )| increase inimpounding of water (Figure1.9a, b).
= d Alternanthera sessilis: Plant at saturation recorded 0.76
7) 30 f+1 qgaTd U &f I IR
7 lant biomass and it gradually decreased and it
STel el IR HaY 3o 0.76 U /e UK §Y 8/P ETACHIECHY
: was 40% lower at 8 cm impounding of water over
ST 3 STe1 WRTE B WIS PBH BIbY AT 40 Hfererd p 8
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%4 8 IHL. BN Tel W H U g | Ui o s 8
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p—— ‘TQ'I?I STaRE TS ﬁ o §31T e Gl‘c;{ and it was gradually decreased with reduction in
3 i: impounding of water. SPAD value at 60 DAT was
et ﬁ[ ? i -EFHE Bﬁ’ﬁ T\_T%: . a%:_jj _\g\?\’ﬂl highest in saturation and 2 cm impounding of water
& o q_\’[ . \_rl?*[i ¥ Bt : and it gradually decrease with increase in
el f gl ST impounding of water depths. Seed production was
ﬂ';ﬁ oH #TFEIT I & 55 almost comparable with all the water levels (Figure
by SuHIRa e # ga S & o (o 1.10 €. 1.10a,b).
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Figure 1.9: Effect of water depth on a) weed dry weight accumulation and b) SPAD value of Euphorbia geniculata

€D



arfties wfades 2017-18 !
An %
el nual Report 2017-18
ICAR DWR
. a) 45.0+ b)
: 120 400 I I
g 100 - 35.04 : + =T
¥ 80 4 @ 30.01
g =2 25.07 I
= 60 = g N - I
= | 0 20.0]
g @ = 15.0]
g 201 “ 100,
o . . . , 5.0
A 0cm 2 cm 4 cm 6 cm 8 cm 0.0 — " ! '. '
0em 2cm 4cm 6 cm 8cm
Water depth Water depth

oz 1.10: sreevayr @ffora @1 31) YEHHR Td €) WIS o &1 ofd @l A= TewEal #§ = &1 we

Figure 1.10: Effect of water depth on a) weed dry weight accumulation and b) SPAD value of Alternanthera sessilis
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Figure 1.11: Effect of water depth on a) weed dry weight accumulation and b) SPAD value of Cyperus iria
125 l-['g"—q'l.LUf WuddRl &1 fafy= ol g9 9 1.25 Study the phenology of important weed species

Re=tarsh &1 sreaas
WE WRUAARI ol GRYeliedH  Follded,

SHIGAIFAT DI, FHIGIT SIHIGAC], el
Afferg auT Wiggw 9T d! fANaR w1, 0.2, 0.4, 0.6, 0.8,
1.0, 1.25 U9 1.5 TW/CPE UEll & U W d& SUATRd B
faftr=r srexerall § fiemol &7 g § ERITARI W)
o1 g9 UT=T 8Y |

under moisture stress regimes

Five weed species wviz. Paspaladium flavidum,
Echinochloa colona, Euphorbia geniculata and Alternanthera
sessilis and Cyperus iria were imposed with eight moisture
stress regimes viz. continuous dry, 0.2, 0.4, 0.6, 0.8, 1.0, 1.25
and 1.5 IW/CPE until maturity.
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a) Paspaladium flavidum, Alternanthera sessilis and
Cyperus iria: SPAD value at 60 DAT was highest at
1.5 IW/CPE followed by 1.25 IW/CPE and
saturation. SPAD value decreased with increase in
intensity of moisture stress. Seeds of Paspaladium
were started shattering at 50 DAT and it further
extended with increase in moisture regimes.
Similarly, seed production/plant followed the
similar trend. Alternanthera sessilis and Cyperus iria
followed the similar trend and could not sustain on
continues dry pots.

b) Echinochloa colona: SPAD value at 60 DAT was
highest at saturation and it gradually decreased
with increasing moisture stress and lowest at 0.2
IW/CPE. Echinochloa colona recorded early
shattering of mature seeds with 0.2 IW/CPE ratio
(55 days) and it was further extended gradually
with increased in moisture regimes. Whereas,
none of the plants could survive in continuous dry
pots. Seed production followed the trend of seed
shattering and fewer seeds could produce with 0.2
IW/CPEand the highest at saturation.

c) Euphorbia geniculata: Plants were damaged by
squirrel, may be due to secretion of latex enhanced
their likeliness.

1.2.6 Sustainable weed management in diversified
cropping systems

Weed management was carried out in the diversified
cropping system i.e. 1) rice-chickpea-greengram, 2) maize-
pea-greengram and 3) soybean-wheat-greengram. During
rainy season, experimental field comprised with major
grassy weeds such as E. colona, D. retroflexa and P. flavidum,
major broadleaved weeds viz. Alternanthera sessilis, Physalis
minima, Cynotis axillaris and Cyperus iria was only sedge with
respect of all the crops.
1. Weed management in rice-chickpea-greengram

cropping system-Inrice

Imposition of two hand weeding at 15 and 30 DAS
had no weeds, but the highest weeds were counted in weedy
check plots. Pre-emergence application of pendimethalin at
1 kg/ha followed by (fb) bispyribac sodium at 25 g/ha has
least grasses followed by bispyribac sodium fb hand
weeding at40 DAS. The density of broad leaved weeds were
highest in control followed by fenoxaprop 60 g/ha +
ethoxysulfuron 18 g/ha. But, overall the crop performance
and weed suppression was better in pyrazosulfuron 20 g/ha
fb bispyribac sodium 25 g/ha with WCE of 79.6% followed
by pendimethalin at 1 kg/ha fb bispyribac sodium at 25
g/ha (75.9%). Plants under hand weeded plots had 90.7%
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longer with 124% more volume over weedy check. Better
yield attributes resulted higher rice grain yield in two hand
weeded plots (4.46 t/ha) followed by pendimethalin at 1
kg/ha fb bispyribac sodium at 25 g/ha (4.29 t/ha) and
pyrazosulfuron 20 g/ha fb bispyribac sodium 25 g/ha (4.20
t/ha), whereas lowest rice grain yield was recorded in
weedy check plot (1.99t/ha) (Figure1.12A).

2. Weed management in maize-pea-greengram
cropping system-In maize

Twice hand weeding at 15 and 30 DAS in maize had no
weeds, whereas, the highest weeds were counted in weedy
check. Application of tank mix of atrazin 0.5 kg/ha +
topramezone 25 g/ha registered lower density of grasses,
broadleaved weed and sedges followed by tank mix of
atrazin 0.5 kg/ha + tembotrione 120 g/ha. Reduced weed
density and weed dry biomass led to achieve higher WCE
(71.4 and 64.4%, respectively). It was also noticed that alone
application of topramezone 25 g/ha and tembotrione 120
g/ha has poor weed control. Hence the herbicide efficacy
can be enhanced by adding atrazin of 0.5 kg/ha with new
herbicide molecules. These herbicides are safe to the maize
crop. As time progresses, the weed control efficiency further
improved resulted better yield attributes viz. grains/cob,
test weight owing to this harvested the highest maize grain
yield (5.62 t/ha)inatrazin 0.5 kg/ha + topramezone 25 g /ha
followed by atrazin 0.5 kg/ha + tembotrione 120 g/ha (5.11
t/ha) and twice hand weeding (4.94 t/ha), whereas the
lowest grain yield harvested in weedy check plot (3.91 t/ha)
(Figure 1.12B).

3. Weed management in soybean-wheat-greengram
cropping system-in soybean

Twice hand weeding at 15 and 30 DAS had no weeds,
whereas, the highest weeds were counted in weedy check.
The better control of grassy weeds was obtained in
acifluorfen + clodinafop 245 g/ha followed by
propaquizafop+imazethapyr, but acifluorfen + clodinafop
245 g/ha was weak on some of the broad leaved weeds and
propaquizafoptimazethapyr and imazethapyr +imazamox
were good on broad leaved weeds and sedges. This resulted
propaquizafop+imazethapyr had highest WCE (79.3%)
over weedy check. The root length and root volume was
lower in weedy check over other weed management
practices. It was experienced that the pods/plant was better
but, seeds/pod and test weight were very less mainly due to
unfilled, shriveled and lighter seeds led to lower seed yield.
However, among various treatments, higher seed yield
harvested in hand weeded plot followed by
propaquizafop+imazethapyr and lowest with weedy check.



53
4

JTHATT IR - 1

Research Programme - 1

s Grain yield (kg hal

w Straw yield (kg ha—— W eed control efficiency (%)

6000 120
= 5000 - 100
% 4000 80 £
< aom 0 H
s v
2 2000 40 3
> 1000 20
0 0
£+ 1] -l o S &
SHEEF & C’é‘
& F & W
@ ® <& & 5
& & Ry o _QQ,\
& & & & F
a 63. o o ég@
& & el & &
& o <P R o

B Grainyield (kg/ha) e Straw yield (kg/ha) —— Weed contral efficiency (%)
120
E - 100
E 80  ®
= 60 ]
E 0 3
> 20
0
&
V‘é

(A) Inrice

(B) In maize

R 1.12: a1 vd waw amnRa fafdy waer yomel § weudgar PR qaar vd anfdfe 9w or
ERUTIR JE BT YHE
Figure 1.12: Weed management practices influenced the weed control efficiency (WCE), and economic yield
a) rice and b) maize under diversified cropping system
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1.2.7 Effect of crop residue load and spray volume on

weed suppression

Crop residue loads (viz. bare (0 t/ha), 2, 4 and 6
t/ha) and herbicide (pendimethalin 1.0 kg/ha, PE) with
spray volume (viz. control, 250, 500 and 750 1/ha) were
evaluated to know the effect on weed suppression ability. In
each tray known numbers of seeds of different weeds
(broad-leaved and grassy) were sown in autoclaved soils. It
was found that the highest suppression of broad-leaved
weeds were 78.4% in 6 t/ha followed by 4 t/ha and lowest
with2t/ha (51.2%) over bare soil. Similarly in grassy weeds,
the highest suppression was recorded with 6 t/ha (76.2%)
followed by 4 t/ha and lowest with 2 t/ha (24.6%) over bare
soil. This clearly illustrate that broad-leaved weeds were
more suppressive with increase in crop residue load over
grassy weeds. Pendimethalin 1.0 kg/ha applied with spray
volume of 750 1/ ha has suppressed 94.3% broad-leaved and
grassy weeds followed by 5001/ha and lowest with 2501/ha
(60.3 and 74.6%, respectively) over control. The efficacy of
pendimethalin in grassy weeds was considerably better
over broad-leaved weeds.

Crop residues at 6 t/ha suppressed 84% weed fresh
weight followed by 4 t/ha (67.7%) and lowest with 2 t/ha
(46.9%) over bare soil. This helped lowering weed dry
biomass to the tune of 85.2% with 6 t/ha followed by 68.8%
with 4 t/ha and lower of 49.7% with 2 t/ha over bare soil.
Similarly spray volume of pendimethalin 1.0 kg/ha, the
highest fresh and dry biomass of weed suppression was
recorded with 750 1/ha (92.5 and 93.9%, respectively)
followed by 5001/ha (85.7 and 87.8%, respectively) and 250
1/ha (65 and 67.6 %, respectively) over control.

€



ATHLT THTehY -

RESEARCH PROGRAMME - 2

2

Sdaryg gRads & SR 4 @RUAaR| A gRad=, 9999 U9 ERUqaRAel gioRigs awar

Weed dynamics and management under the regime of climate change and herbicide resistance
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Rapid global industrialization during current and
last century resulted in increased production of greenhouse
gases. Carbon dioxide is major contributor of greenhouse
gases which, being a primary substrate for photosynthesis,
may have a significant impact on plant metabolism.
Changes in climate drivers (i.e. CO,, temperature and non-
availability of water) influence not only the performance of
individual organism but also can impact interactions with
other species at different growth stages, hence, inter-species
competition. ‘There is broad agreement that higher
atmospheric CO, concentration stimulates photosynthesis
more in C, than C, plants. However, it is not clear that how
elevated CO, in combination with other climate change
factors would affect the crop-weeds interaction/
competition, and what is (are) the mechanism(s) involved.
Hence, study of behaviour of crops and weeds and their
management under climate change scenario is a matter of
urgency for the better preparedness.

Food security and nutritional security are among
the priorities of Government of India. Unpredictable and
erratic pattern of monsoon leads to failure of main crops
especially the rice. Another concern is malnutrition
especially among poor population in India as most of them
are surviving only on core grains like wheat and rice. In
India 20% of children below the five years of age suffer from
acute malnutrition. To tackle such problem, diversification
of food stuff is must in ensuring availability and access of
diversified food stuffs to poor people. In rural India, many
weed species are being consumed and such species
definitely have potential to be food stuff, however not much
scientific information is available on such species.
Chenopodium fulfill the above criteria and hence chosen for
the proposed work.
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Effect of seeding depth and residue load on germination
of different biotypes of Medicago polymorpha
215 o4 GRAER & ol wi% wyuggr deil o A= [ @8 Subhash Chander
TEXTS H GO W 9D RN HIENT T% THTd YHY FAR Bhumesh Kumar
Long term effect of burial of seeds at different depth on
the germination and viability of Kharif weed seed in
natural soil condition
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Subhash Chander
23 HHEGRE TRUGAR] 6 234 TORYN & 919 988 STd & Sedled 3R dica el BN Sushil Kumar
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Biological Based Integrated Effect of elevated CO, and temperature on yield of
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Problematic Weeds andbiocontrol efficiency of Zygogramma bicolorata
UqE INUdhal: 232 OTEYIAT EHGINET & Wid duR 91 g8 dred |G FAR Sushil Kumar
g R STEATFAIES SR ATIHH H gHIT & A9 GAR Bhumesh Kumar
Principal Investigator: Effect of elevated CO, and temperature on bioclogy of
Sushil Kumar Zygogramma bicolorata
233 HOE UISY BT 931 g2 B SrEsiiwTgs AR argAE # | gl $FR Sushil Kumar
TG SIEBIARIET & fahT Jee R Fe2ReI yarg | *[H% GHR Bhumesh Kumar
Host plant mediated effects of elevated CO, and
temperature on growth performance of Mexican beetle
Zygogramma bicolorata
21. dggEl Weay uURada @& dsd 21 Crop-weed biology under multifaceted
HHA—ERYAdR Sfiafasm= climate change
211, sNddrel wamr sl @ydarR yoifr) ux 211.  Effectof elevated CO, and temperature on winter

9od BT SIFIATFATSS X ATYHIT BT WA

Madreid  HgdT IR WRUYAAR Yot
(FRrIaifeT veaw AR Belfdw #1E=Y) W W 9w B+
Srgaifaarss (550 + 50 WdeH) 3R aroq (GRaer + 2.0+
0.5 WA) & YA HT MU e A @NERT) F RAfa=
AMBIRBT 3R YIEUGTISGIT AIES! BT eI+ fepar 7 |
Tod e SISIATFATSS Ud Sod duqH & 3Teli—3TelT
gfE 3R A W RS v\ grr T g &k
e @1 e § fAF9isTs vogw Soaryg aRddd &
Ifafd wew wTEl ufafeaicie urr T, o P s
ERUAAR B Serary] uRads & ufd g &war &
ESIRIRS

maize and weed species

Effect of elevated CO, (550 £ 50 ppm) and elevated
temperature (ambient + 2.0 £ 0.5 °C) on winter maize and
weed species (Chenopodium album and Phalaris minor) was
studied in open top chambers (OTCs). Different
morphological and physiological parameters were studied.
Enrichment of atmospheric CO, alone as well as in
combination with elevated temperature had positive effect
on overall growth and development of all the three species
under study. Chenopodium album was found to be the most
responsive to elevated CO, in terms of growth and
development suggesting adaptive potential of this weed

species towards climate change .
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Maize C. album P.minor  Maize C. album P.minor

o 2 x
Maize C. allumn Paninor  Maize  C. album  Poinor

Ambient Clevated Co,

(550 ppm)

Elevated temperature Clevated Co,
(Ambient + 2 'C) +

Elevated temperature

HIqepTei- Hesl 31N WNYGaN Huriadl B gy iR e R 9w B Sigsiadgs 3N 99E B T (GEN gag @ 45 37 9 9 o TE)

Effect of elevated CO, and temperature on growth and development of winter maize and weed species (Photographs taken at 45 DAS)

AGhT U4 WRUGIR Yonfaal W ST Hee
srziaarge @ Reify F deli & g (R 2.1), ot
& eand (= 2.2) &k \e e 3% W) (JTROIRIR)
(fora 2.3) gfg o1 ST € rawenaif (Farg o 45 3iR 90 fA
q1g) H ATH URA & AUT HHRIHSD THT1d IRIT 1T |
Fod AIOHE W, diEl @) SHars B Ay ga7 @ gt
& gwd # am oRaw Refd @ g # 9fE &8
BAifd S WRUGIR gonfadi (Rrafesd vegq 3k
PR FgTR) H SATGT AR el a@T T | Fod HraA
TEATFATEE + I dIYATT B afqilg HesT ud RFgfeay
vogw @ Uil @ wurs IR okt @ S ea #§ amra
gRRasr Rerfer @1 e 9 afg g8 gTatii, Belfvw arg7v A
Pael A g & Ul T HET B IS Sud
(Fra 2.4) # wH= uRae Refy &1 Jorel § S=a srdd
srgifevags @ Refd # (14.43%), S&a S=a a9 Bt
Rerfar # (17.53%) 3R S=a B SISATRISS + Sod Iod
A @ Rerfa # (19 .5 9%) @1 afg urit T | Hawr A
w0 Y Th SWHfeHT HHd © 3R g9 gig B9 aHH=
@1 Rerfer # anfere el 2 | st afRomHi & srgar argar §
2 9. BT R MAdTeA HH B Id & SR 8 ared
e A (G SH—FT 10 9, S AR = 9Tdr 8) &
Aiddel YHId DI HH BT H WSS HIfed g3 |
WRUGAR TSRl ®,  AefsTd veww ST HIeA
seitaarss o Refa § wew sifve uftfharsia amr
T, BTG Sed A &1 Rerfd # 9gd SfR el urn
AT | HANT FZTVH Sod e Sgeliaarss ! Rafa #
AR T=a BT SIRITFITES + I g a1y @ Refa
# Arpel gfg <o @1 71 | 39S Srardn, fawgd BRI 3R
St wrarafs fvergor #f fhar seET R |

Elevated CO, (EC) had a positive effect on plant
height (Figure 2.1), leaf area (Figure 2.2), and relative
growth rate (RGR) (Figure 2.3) of maize as well as weed
species at both the growth stages (45 and 90 DAS) as
compared to that at ambient conditions. At elevated
temperature (ET), plant height as well as leaf area of maize
increased as compared to ambient conditions, however, not
much difference was observed in two weed species
(Chenopodium and Phalaris minor). Under combination of
elevated CO, and elevated temperature (EC+ET), plant
height and leaf area increased in maize as well as in
Chenopodium album as compared to that under ambient
conditions, however, only marginal increase was evident in
Phalaris minor. An increase in grain yield of maize was
noticed under elevated CO, (14.43%), elevated temperature
(17.53%) and combination of these two factors (19.59%) as
compared to ambient conditions (Figure 2.4). Maize is
basically a tropical crop and its growth hampers under low
temperature condition. Our results suggest that a
temperature difference (2°C) proved beneficial in
overcoming adverse effect of prevailing low temperature
during nights of winter season (which sometime dip below
10°C in Jabalpur conditions). Among the weed species, the
Chenopodium album was found to be most responsive to
elevated CO,, however not much difference was observed
under elevated temperature. In Phalaris minor, only slight
increase was evident under elevated CO, alone as well
under combination of elevated CO, and elevated
temperature. Further, detailed physiological and
biochemical analysisis being done.
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Figure 2.1: Effect of elevated CO, and temperature on plant height of winter maize and weed species
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Figure 2.2: Effect of elevated CO, and temperature on leaf area of winter maize and weed species
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Figure 2.3: Effect of elevated CO, and temperature on relative
growth rate (RGR) of winter maize and weed species

TTYHT @l H4919
Figure2.4: Effect of elevated CO, and temperature on grain yield of
winter maize
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212 Hrgglerd Uefag=r ©d wraaferd fAfaar &

lege WeEd (THdga—Uv) W 9w
Bl SISATFATSS 31X ATTHTH DT U9

THSIUE—US UeISS Wwisd # gRadHi &l
qIT AT URAY, S=d HBe Sselfadgs, S
A9HE Ud 9o fie- Sigeifadgs + Sod dgad &
Rerfar 3 fredew & O AT ae Q1 wrmfers yenfaal
(Breraferd Tefdg=T Td Bravford A7) @t aRal #§
T 1| wrferd fAfar § aftean 16§59 wEfe
wrraford defag=r ¥ afiedy 18 999 W O 9D |
BIIITerT AT &1 aferl H a7 Uerged (I ¥ |t ok
diged] d€) @ aWMaRs faf= Syerl @ d&d
T—aTer?T Uiy WY | e & S € daa S=m e
TIglITgS, Ud Sod Hla- SEIEE + 9o 9=
Ao 3 Rerfa # € fawrs € | safe Y & dead §s
o1 s dae S=a dI9HH U9 920 Blead SIgailaass
+ S=a Iwd aEE @ Refy § & iy i | srefors
gvfagT @1 uRil ¥ AR Uegsy (Y 9 e, T9dl,
Aged! ik Aiedt §s) fafr= SRl & ded STU o=
aTel g # e T—3Tel T dde ¥ AfWaT gs | ¥ A vl
d€ = uRkaer vd S qraEE o Refd # siffga gg,
Wfp o=y geded H arguRerd Rl R | ¥ ¥ <l
4 Bad ST@ BT SEIAGASS Ud STd HE
STRINRIZS + Soa amwr o1 Reify # € fewng & | g
o, MY A Aedt d€ B 9= auEE U4 S Hie
STEaifaaTgs + Sed agEH @) Refy # € Ra @ <@

212  Effect of elevated temperature and elevated
CO, on peptide profile (SDS-PAGE) in

Physalis peruviana and Physalis minima

Changes in peptide profile were studied using
SDS-PAGE in the leaves of two Physalis species (P. minima
and P. peruviana) grown under ambient condition (A),
elevated temperature (ET), elevated CO, (EC) and elevated
temperature + elevated CO, (ET+EC) at 30 DAT. Maximum
16 bands could be resolved
peruviana, maximum 18 bands were resolved. In the leaves

in P. minima, while in P,

of P. minima, two peptides (9" and 14" bands from top)
expressed differentially under different treatments. Ninth
band from top appeared only at clevated CO,, and clevated
temperature + elevated CO, On the other hands, band
number 14 from top appeared only at elevated temperature
and elevated temperature + elevated CO,. In the leaves of P.
peruviana, four peptides (6", 10", 14" and 16" bands from top)
expressed differentially in plants grown under different
treatments. Sixth band from top appeared under control
conditions and at elevated temperature, but absent in other
treatments. Band number 10 from top appeared only at
elevated CO,, and elevated temperature + elevated CO,. On
the other hands, band number 16 from top appeared only at
clevated temperature and clevated temperature + clevated
CO,. On the basis of peptide pattern emerged from the two
Physalis species, it may

wrrafod  yonfadl &
Ueree Yed & amr w

P. minima

P. peruviana MWM kDa be inferred that band

Tg ST ST Sl
aal & & wrawferd
fAfsar & A ¥ aix
wrrafordg  gefagEr
Tadl §8 Had S
B SLHFEES o
wafera &, wafe
wrrferd Afar H
Ftgedt I i
wrRIdlerd gwidgr H
Hredl d8 ST argEH
fafire & Wadr
Bl gwidgEr |
wel e yunfa— falee
Tt 2l 2 o fb el
A wrgafera @AfEr H
fRarg =& € @
(fer= 2.5) | A

ET

EC ET+EC A

number 9 in P. minima
and band number 10 in
P. peruviana appeared
only at elevated CO,
individually or in
<“—— | combination with
66.0 elevated temperature,

while band number 14 in
. P. minima and band
in P.
peruviana may be specific
elevated temperature.

43.0 number 16

Band number 6 in P.
peruviana seems to be

[

species-specific and
143 never appeared in P.
minima (Figure 2.5).

ET EC ET+EC

o 2.5 wrwforT UefaTer Td wrwlors A # Tege WeEd (TISIH—U) TR 9= $e- Sgaiidage 3 I BT IHE
Figure 2.5: Elfect of elevaled temperature and elevated CO, on peptide profile (SDS-PAGE) in Physalis peruviana and Physalis minina
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WUTIR Hl 53 Fofadl & TSGR,
RREER ik 5+t & Ho Al ¥ gaha 53 ™ 9, s
AT YR # IT@HR AFTI ATIHM OX G@T 747 o7 |
& T B U Yedbisdd H§ ARGRS dARES B G
i # STe AT (2.0 FHGRE FARES BT 1.0 forex Tl
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2.1.3 Collection, characterization and documentation
of weeds of India

Plant sample of 53 weed species were collected from
Jabalpur, Narsinghpur, village of Bargi lacation etc. were
dried by putting between blotting papers at room
temperature. Dried specimens was dipped in saturated
solution of mercuric chloride in ethyl alcohol (2.0 g HgCl, in

1.0 litre of ethyl alcohol) and

Tepleld H ®el) 3R
BREE ) & forg
siRmm T @ wRam
TR IR fegsmr @r | SR
sIRTH T 21 el &k
47 W9 W WEfT g
gdRaw FarY & forg wafaa
e Tt TgRd (9
wrotforT), Haw (6 f)
AR e, et iR
Adddl Ud® ¥ 5
yonforn) | e et
(Fr=1 2.6) |

pasted on the herbarium
sheet for herbarium
preparation. Prepared
herbarium samples belong
to 21 family and 47 genus.
The maximum species
collected for herbarium
preparation were belongs to
the Poaceae (9 species),
Fabaceae (6 species) and
Amaranthaceae, Asteraceae
and Malvaceae (5 species
each) (Figure2.6).

STV IRIBiged 3N Focv e HHigiond © B4iRgH T

Herbarium specimen of Alternanthera paronychioides and Alternanthera sessilis
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Figure 2.6: Numer of species collected for herbarium preparation
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HUANE IR ~TAIRAAE., oTE@I H
AISHINPIT BT ITANT b 180 faf= @xugar ywnfaat
¥ ERUTIR d19 P T2 Ylege TR 98 dd e &
g ot T RS wonfdf @ wma @ fRfes
FHR—aRRefds T&61 | ted fHar /@1 o7 | §9 @RuadR
goTTferat BT freemera # oft 3@ T | @ iR vel At
D T TRUGAR FoTfol o7 ST 47 iR e &
“dre dweRar # yeffa far |

High resolution picture of weed seeds from 180
different weed species were taken with new techniques
using dissecting microscope at CSIR-NBRI, Lucknow. The
different species were collected from different agro-
ecosystems of India. These weed species also maintained in
the Directorate. Major weed species of Kharif and Rabi
seasons were grown and displayed in "Weed Cafeteria" of

this Directorate.

+%

Phalaris minor Retz.

Medicago polymorpha L.

“'

Ja

Convolvulus arvensis L.

Cyperus iria L.

«’e

90

Commelina benghalensis L.

Echinochloa colona (L.) Link

Eleusine indica (L.) Gaertn.
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21.4  AfsHr ginel StaTTRT & ST AR
e ux o1 99 @ TENE IR Ay HR
®1 YHT

Afewrr giferaver & faff=r ararersy (erel 3R
Gt fer® arat o) @ Ao w® § ) T3 @ o
BT T A BTSN A [HA1 TI7 o1 | IS IS &
v=iT ol B U@ € fea § 40 . e @ v
wifed ¢ # war war o (TfREra: 50 | x 40 WHL X 40
TH) | ST BT 0, 2, 4, 6, 8 3R 10 FHY. HI TERTS U B
@ fore 9 et @ o faar mar o1 | 9 31 1 W)L TR
WY T R0, 2, 4, 6, 8 T U TR & a9 | &=
D AT & WY Hax fbar 74T | I R iR watw
T Y g & forg gHa—wHa ) RiEE & g | o9
BiAIUCIS A ¥ U8 off |Webdl o I Ul Bl 31
BT AT AT o7 | Wherr garg & 21 fa 91e 9Ar v
e T e |

A giforaeeT @ =1 IraieTsy o 3igRor ufoera
3R FaigR de1a @i yafed v adE o (arferdr 2.1) |
FEft dict fods aret araTersy 31 a1 A $id foas are
TSy § =] ois 3R AT oS Dl {197 ITa4T o7 |
TFaigR Fe1d I TR R 21 SIS P g8t TERTR D
|1 30T ufrerd 3R TaigR 9ed 9gd o 8 TS o |
et @ Fudl wag | ety fi9 sigRa ge o, wefe
10 Y. TERTE R e 0.5 Ufrera 91 & 3R gu o |
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214 Effect of seeding depth and residue load on
germination of different biotypes of Medicago

polymorpha

Effect of different biotypes (Black and yellow seed
coating) of M. polymorpha and seeding depth on its growth
was studied in net house. Twenty five seeds of each biotype
were placed in a single row of 40 cm on the soil surface of
plastic trays (dimension: 50 cm x 40 cm x 40 cm). Seeds were
then covered with the same soil to achieve burial depths of 0,
2,4, 6,8, and 10 cm. For residue load, seeds were sown at 1
cm depth and covered with rice residue toachieve 0,2, 4, 6,8,
and 10 t rice reside per hectare, accordingly. Adequate soil
moisture for proper germination was maintained by timely
irrigation. Seedlings were considered 'emerged' when the
coleoptiles could easily be recognized. The experiment was

terminated 21 days after sowing,.

The germination% and seedling growth of
different biotypes of M. polymorpha was similar in nature
(Table 2.1). Although higher root and shoot length was
measured with black seed coat biotypes in comparison with
yellow seed coat biotype. Whereas, the seeding depth was
significantly influenced the germination percentage and
seedling growth of both the biotypes. With increasing depth
of seeding the germination% and seedling growth was
reduced drastically. Most of the seed from top layer of soil
was germinated, on the other hand, only 0.5% seeds were
germinated fromadepthof10cm.

aifert 2.1: AP TIAFH aEieETd & JHR0T 3R fddrd W IS 9 @ TERTS BT g
Table 2.1: Effect of seeding depth on germination and growth of different biotypes of M. polymorpha

Treatment |  Germination (%) | Rootlength(cm) |  Shoot length (cm)
Seed colour
Black 25.4 5.78 3.83
Yellow 25.9 521 3.82
LSD (p=0.05) NS NS NS
Seeding depth (cm)
0 61.1 12.0 7.72
5 47.2 831 5.87
4 32.2 7.20 417
6 10.5 3.29 3.09
8 221 130 130
10 055 0.83 0.83
LSD (p=0.05) 14.14 2.79 2.05

NS: Non significant

T e W, 3 ek & faf= aniegy &
3ROT U 3R TaidR 9819 H a9y ¥R dI Ygfed T
Tar < T2 oY (arfere 2.2) | a1+ 3raSe} @ g A=
T SFHRVT GG AR 9T <141 aTAICISY H 98 FH 8

Similar trend was observed with the residue load
on the germination% and seedling growth of different
biotypes of M. polymorpha (Table 2.2). With increasing
amount of rice residue the germination% and seedling

G



\

\

AR
ICAR

aTfties Ufae 2017-18
Annual Report 2017-18

TS oY | 7 ATy 6 €7 / 3 IR T SHA AP 81 WR 4
GIferdR®T & <1l ATAICIEd & SRVl R FdipR derd
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T /BaIN T 99 e BN W & grformiver & <l
TARCRIS A A e I M cRe A qar Tz |

growth was reduced drastically of both the biotypes. It was
observed that rice residue with 6 t/ha or higher completely
suppress the emergence of both the biotypes of M.
polymorpha.

arferaT 2.2: ASHFTT GlhaIwT IRCTSTE & JAGROT 3R fAHrE W a9y HR BT 999
Table 2.2 : Effect of residue load on germination and growth of different biotypes of M. polymorpha

Treatment | Germination (%) | Root length (cm) | Shoot length (cm)
Seed colour
Black 8.89 35T 5.18
Yellow 6.61 3.44 6.61
LSD (p=0.05) NS NS NS
Residue load (t/ha)
0 20.5 9.01 12.8
2 18.8 6.23 13.8
4 7.16 5.63 8.78
6 0.00 0.00 0.00
8 0.00 0.00 0.00
10 0.00 0.00 0.00
LSD (p=0.05) a7 423 173
NS: Non significant
215 oid 9HgElRy @ ol @vis @vuygar Sl &1 215 Long term effect of burial of seeds at different

fafr=r e A e @ SHd G

qEIRAT U YHIG

A6 UPR & P WRIAGR d6ll DI drS
DHHCRAT YFEUST # 10 3MR 20 FH. TEWE H @ T AR
JHRUT UG B [ &7 WIS 418 18R (AIHIET T 27 |
FHISTIFAST BIGITIR g FZElctl @ a1t 10 HHL TS
UR SR sy $Rar 3R L Syfyer & €161 20 |,
TENS WX G & RT @Al T AT| SEfe AT
SHRIGTer ® B d15 <1 Texrgdl H g9 81 @ Refa 4§
At sigRa & v | Taifs Rgfoar vlwaRe @
egRaaT 3R AfFTRAT vl & dre 10 d41. Te1g
W T R vfNeiRe, € @la & medlel iR §
THINHIAT 20 AL TEXTs W Biel HA0 & HRU TS
T | TFelIeT FRETeT & drul w@vel o oifdq ufgfeer 4
3R el 81 UIY | §Telifs, & gATeforIer 3R &1 SR D
ST T 56 3iR 20 HiTwd SigRT g o (@1 10 T
TeNTs ¥ 91eR it 1) | wafe 4 garforer d 99 o
& 20 9. MWL ¥ Mprel A & IH 41 ufdere faor
EIIRIEIN|

depth on the germination and viability of Kharif

weed seed in natural soil condition

Eight Kharif weed seeds were kept at 10 and 20 cm
depth in weed cafeteria plots and after two years taken out
for germination test. Seeds of Echinochloa colona and
Echinochloa crus-gallli at 10 cm depth and Cyperus iria and C.
tenuispica at 20 cm depth were eaten by the termites.
Whereas few seeds of Merremia emarginata were germinated
in burial condition at both the depth. However, seeds of
Caesulia axillaris, Cyperus tenuispica and Brachiaria eruciformis
at 10 em depth and C. axillaris, E. colona, E. crus-galli and B.
eruciformis at 20 cm depth was rottened due to fungal
infection. Seeds of Ecliptaprostrata was healthy butcould not
germinated in petridish. However, seeds of M. emarginata
and C. iria was germinated 56 and 29%, respectively (seeds
taken out from10 cm depth). While seeds of M. emarginata

was germinated 41% in seeds taken outfrom 20 cm depth.
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22 Studies on the nutritional assessment,
morphological and genetic diversity of
Chenopodium species

Weed biology of Chenopodium album and
C. ficifoliurmn were studied. Both the species were grown in
weed cafeteria at the Directorate. Different morphological
parameters such as plant height, flowering branches, test
weight (1000 seed weight) and number of seeds/ plant were
observed and worked out. Among the two species, plant
height, flowering branches and number of seeds/ plant was
higher in C. ficifolium as compared to C. album. Conversely,
test weight of C. album was greater than C. ficifolium
(Table2.3).

diferst 2.3: AF9RTT vaed 3R 7 Ba%ifergy @WRUadR &1 Siafasi

Table 2.3:  Weed biology of Chenopodium album and C. ficifolium
Treatment Chenopodium album L. Chenopodium ficifolium Sm.
Plant height (cm) 54-91* 75-111
Flowering branches (No./plant) 17-27 18-32
Test weight [100 seed weight (g)] 0.522 0.363
No. of seeds/plant 7637 - 42163 20217 - 77057

* Values are average of five plants

Chenopodium album L.

%

Chenopodium ficifolium Sm.
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231

2.3 Biological based integrated management of
problematic weeds

231  Effectof elevated CO,and temperature on yield of
blackgram crop grown amidst parthenium weed
and biocontrol efficiency of Zygogramma
bicolorata

The issue of Parthenium hysterophorus weed is very
important in Indian agriculture. It has adverse effects on
cropyield, as well as animal and human health. A study was

G
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conducted at Directorate of Weed Research to see the effect
of Zygogramma bicolorata on Parthenium grown amidst
blackgram crop under elevated CO, in open top chambers
having an area of 5.5 m’ with four treatments. 1-elavated
CO, + elevated temperature + 30 number of beetles , 2-only
elevated CO,+30 no. of beetles,3-only elevated temperature
=30 no. of beetels, 4-ambient CO, and temperature + 30 no.
of beetles. The number of leaves and height of blackgram
and Parthenium grown under the elevated CO,
concentration was significantly higher than those grown
under the ambient CO, concentration. The leaf area and dry
biomass of mature blackgram leaf grown with the Z
bicolorata beetles was higher than those grown without the
Z. bicolorata beetles in ambient condition. The result
indicated that yield performance of blackgram was higher
with Z. bicolorata than without Z. bicolorata. The yield was
best in 0.69 t/ha in eCO,, 0.59 t/ha in eTem, 0.66t/ha in
eCO,+eTem and 0.56 t/ha in ambient conditions compared
tocontrol.

233 Effect of elevated CO, and temperature on
biology of Zygogramma bicolorata

In the future, the excess amount of atmospheric
carbon dioxide and temperature will have very positive
effect on invasive weed of parthenium about its quantity
and properties, which will have a direct impact on the life
cycle of the parthenium bioagent Zygogramma bicolorata.
Elevated carbon dioxide and elevated temperature effects
direct on fecundity, survivality, time of pre-oviposition, egg
laying time, hatching percentage, larval development
duration, pre-pupal time, percentage of soil entering for
pupation, emergence percentage and sex ratio value.
Experiments were carried out during rainy season in six
circular type open top chambers (OTCs) having 5.55 m’ were
conducted with 4 treatment at ICAR-Directorate of Weed
Research, Jabalpur. Treatment were elevated CO,, one fore
elevated CO, and elevated temperature, only elevated
temperature and ambient CO,, ambient CO, and ambient
temperature. Results clearly indicated that the feeding
potential of beetle increased significantly in elevated Co2
while feeding capacity was reduced in only elevated
temperature conditions. On analysis of leaves of
Parthenium in elevated CO, conditions, less nitrogen
content was found which directly affected the life cycle of
Zygogrammabeetle (Table 2.3).
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Developmental time of immature stages and senescence times (mean days * SE) of adult life stages of
Z. biocolora tareared under different environmental conditions on Parthenium hysterophorus

Table 2.4:

eTemp+eCO, 453:009 | 2804005 | 2961005 | 326:0.06+ | 485:0.17: 1241018 82.565.56
aTemp+eCO; 528£007 | 284:0.05 | 3.02t005 | 350£007 | 5.09:0.14: 13.23+0.13 84.5045.75
eTemp+aCO; 371009 | 208:0.06° | 256:006° | 2332008 | 359£009 9.97+0.16¢ 84.5442.70
aTemp+aCO; 419:008° | 210:0.06° | 282:0.06° | 323:0.06 | 454:0.12 10.2740.12> 90.27+4.32
df 3,3% 3,277 3,256 3,230 3,202 3,158 3,124
r 17.73 2903 10.38 17.58 24 6.49 0.64
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233  Host plant mediated effects of elevated CO,
and temperature on growth performance of
Mexican beetle Zygogramma bicolorata

Food consumption, utilization and ecological
efficiency of Zygogramma bicolorata were studied in grubs
and adults up to diapouse. The study revealed that grubs
and adults had a significant influence on food consumption.
The other parameters of ecological efficiencies, such as
efficiency of conversion of ingested food (E.C.I) were
highest in the fourth instar grubs and in adult females. The
Consumption Index (C.L) was higher in elevated CO, and
elevated temperature and only elevated CO, compared to
ambient conditions in both grubs and adult stages.
Developmental and growth rates were relatively higher in
the first and second instars grubs. The fourth instar grubs
and adults were the most efficient consumers and
converters of food. Food intake by females was an important
determinant of the number of eggs laid.

Biochemical analysis of parthenium

Leaf nitrogen content was distinctly lower in
elevated CO, foliage. In contrast, carbon content was higher
in elevated CO, foliage. Consequently, the change the
relative proportion of carbon to nitrogen(C:N ratio) was
considerably higher in elevated CO, and elevated
temperature foliage. Elevated CO, foliage had higher
polyphenol content too, compared to ambient CO,.
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In India and worldover, many weeds have
assumed serious status in cropped and non-cropped areas .
In cropped area, weeds like parasitic weeds (Orobanche,
Cuscuta), weedy rice, etc. 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

Waﬁ YRITTAT TaTS oI W& & | weeds of national importance.
GRAISHT Project YART Experiment HEatf Associates
3.1 THIHRS CRUTART B Saabig 3.1 SIIBRG TG FHIANET B HEd | geiel HAR Sushil Kumar
ez amnfRa wafad wEee iR Sy 7 TRrefierar vd ToRe W)

Biological based integrated management HHIq

of problematic weeds

Number dependent population dynamics
and impact of bioagent Zygogramma bicolorata

Sushil Kumar

YHE AUl on Bartherium
e gar -
Principal Investigator: 312 SJTSYHRET dfcevdier W [Agiefear Wi | §efie BAR Sushil Kumar

BT STl & wHfa fra=er
Integrated management of water hyacinth
using Alternariaalternata and Neochetina spp.

hyacinth

3.13 SlabRS [F@iear . @ wem ek
AMATET B e T8 Saddt IR mTE
Number dependent population dynamics
and impact of Neochetina spp.on water

Gefiel HHN Sushil Kumar
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31 Number dependent population dynamics
and impact of bioagent Zygogramma
bicolorata on Parthenium

Parthenium hysterophorusis is a potential threat to
agricultural productivity of various crops. This species
reproduces by seed, and several populations of new plants
usually emerge in each season from long-lived seed present
in the soil. Germination of seed can occur throughout the
year if conditions are suitable, however plants that
germinate in autumn may survive over winter in the rosette
stage and not flower until the following spring.

Study on population dynamics of Zygogramma
biclorata on Parthenium hysterophorus was done at ICAR-
Directorate of Weed Research, Jabalpur. The grub and adult
population of Zygogramma biclorata on Parthenium weed was
recorded on 5 randomly selected congress grass plants. In
mosquito net, beetle populations were maintained as the
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number dependent structure like 5, 10, 15, 20, 25 and control
with 4 replication. Samples were taken of parthenium plants
interms of height, dry weight, and flowers.

Study revealed that in treatment where 5 number
of beetles were released, height of plants reduced to 22.5
cm/ plant, which was 36.1 cm/plant during previous year.
In treatment where 10 numbers of beetles were released, the
plant height reduced to 23.5 in 2017 from 30.5 cm/plant
during 2016. In treatment of release of 15 number beetles,
plat height was reduced from 21.7 in 2016 to 15.8 cm/plant
in 2017. Likewise, in treatment of 20 number release,
average height was reduced from 29.8 in 2016 to 16.9
cm/plant in 2017. Average plant height reduced to
12.9/plantin 2017 from 17.8 cm/ plantin 2016 (Figure 3.1 A).

In different treatment, dry weight was also
reduced corresponding to increase in number of beetles. In
treatment where 5 number of beetles were released, dry
weight was reduced to 9.5 g/plantin 2017 from 15.7 g/ plant
during previous year, while in treatment of 10 number
release, it reduced from 12.8 to 5.4 g/ plant in 2017 from the
previous year. Likewise, intreatment of release of 15, 20 and
25 number of release of beetles, dry weight was reduced
drastically. Contrary to this, dry weight was found to
increase from 25.6 to 25.4 g/ plant from 2016 to 2017 (Figure
3.1B).

Like wise, number of flower production was found
to reduce a corresponding to increase in member of beetles.
In treatment of 5 number of beetles, flower number was
reduced from 106.1/plant in 2016 to 86.2/plant in 2017,
while in treatment of 25 number of beetle release, flower
production was reduced to 46.2/plant in 2017 from
61.9/plant in 2016. Contrary to this, in control treatment
where no beetle was released, flower production was found
to increase from 188.4/ plant in 2016 to 210.7/ plant in 2017.
The number of adult beetle was also found different in
different treatments (Figure 3.2).
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T1: One time release of Mexican beetle 5/mosquito net; T2: One time release of Mexican beetle 10/mosquito net; T3 : One time release of
Mexican beetle 15/mosquito net; T4: One time release of Mexican beetle 20/mosquito net: One time release of Mexican beetle
25/mosquito net; T6: Control (no release)

fa= 3.431.9: 2017 3 ff= wE€H1 & SRM dled @ 9D AE W G iR Refie &1 e
Figure 3.1 A,B: Effect of number dependent release on adult population of Mexican beetle during different months in 2017
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Figure 3.2: Effect of number dependent release on adult population of Mexican beetle during different months in 2017
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3.2 Integrated management of water hyacinth

using Alternaria alternata and Neochetina spp.

This experiment was setup in September, 2015 to see
the integrated effect of bioagent Neochetina spp. with the
fungus Alternaria alternata with 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 Té- control.

By 2017 Decemebr, water hyacinth height increased
from initial average height of 18.2 cm to 82.29 cm while it
was 55.5 cm during 2016 in control. The height further
decreased from 29.4 cm in 2016 to 6.1 cm in 2017 in
treatment where Neochetina spp. and Alternaria alternata
were added at monthly interval. There was significant
decrease in height in 2017 (13.10 cm) than from 2016 (34.32
cm) in treatment in comparison to control plant. Maximum

height in control was observed during June to August
(Figure 3.3).
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Dry weight was also increased significantly in control
from initial average 9.3 g/plant to 98.92 g/plsnt in 2017,
which was 959 g/plant in 2016. There was minimum
increase in dry weight in the treatment where Neochetina

spp. and A. alternala were added at monthly interval

(Table 3.1).

Flowers were produced from March to October in
2017 while in 2016, they were produced up to November.
Visible impact of Neochetina spp. and A. alternata was
observed on flower suppression in different treatments. The
average maximum flower were produced (1187/tank ) in
control during 2017 while in 2016 average production was
559.2 /tank. In 2017, no flower production was observed in
treatment having monthly application of A. alternata and
Neochetina spp. while during 2016 the average flower
production was 25.9/tank ). In the treatment of one time
release of Neochetina spp., average flower production in
2017 further reduced to 41.59/tank in comparison to 2016
when it was 117.43/tank (Figure 3.4). It implies that,

bioagents play definite role to stop flower production in

SATE Bl b H SlabRe o HR@a qfaer v & walshiyacinth.
(Fa= 3.4)
Height
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=
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i |
20 = ‘ | o
i | T TN
T1 T2 T3 T4 T5 Té
M Jan u Feb 1 Mar Apr m May B Jun
M Jul N Aug M Sep B Oct M Nov H Dec
Month

T1 : One time application of Alternariu alternata; T2: One time application of Neochetina spp.; T3: Monthly application of A. alternata; T4
: Monthly application of A. alternata and Neochetina spp.; T4 : Quarterly application of A. alternata and Neochetina spp. and : Control

faa 3.3: 2017 & <R AT SwERt # waEN & ST SIS (R /O9E) W weE
Figure 3.3: Average height (cm/plant) of water hyacinth in different treatment during 2017
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Table 3.1: Average dry weight (g/plant) of water hyacinth in different treatment during 2017

Month Treatment

T! T2 T3 T4 T3 Té
Jan 713 14.88 68.3 518 5.18 81.3
Feb 715 154 71.5 7355 7.55 81.5
Mar 72.2 15.33 62.2 72 7.2 822
Apr 69.67 16.33 69.67 6.37 6.37 84.67
May 68.56 2243 68.56 484 4.84 80.56
Jun 68.56 21.79 68.56 0 518 88.56
Jul 75.46 53.7 80.46 0 7.55 85.46
Aug 88.7 87.7 108.7 0 4.35 128.7
Sep 91.9 75.08 919 0 6.62 1219
Oct 98.8 73.65 98.8 0 7.31 118.8
Nov 101.6 77.69 111.6 0 9.62 121.6
Dec 109.8 66.69 109.8 0 7.15 111.8
Average 82.33 45,05 84.17 2.59 6.57 98.92

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. alfernata and Neochetina spp.; T5: Quarterly application of A. alfernate and Neochetina spp. and Té: Control

99 2016 U9 2017 & R SUAR 1, 2 Ud 5 H
SUAR 1 T4 3 & 419 A Bl iad Hars (1 / dien)
I&h aud (I /i) R well & Iared @iy <o) #
Tear@dry F0 9 T | IuER 6 F Ry e T vl
T J Ul B ST FaE (¥ /U s aod
(um /dten) iR el @ Sared (@ @) F Seorasa
gfg urg Y (arferat 3.2) |

Significant decrease in average height (cm/plant),
dry weight/plant) and number of flower production /tub
was recorded in treatment 1,2, and 5 in comparison to
treatment 1 and 3. Significant increase in plant height
(cm/plant) dry weight (g/plant ) and number of flower
production/tub was recorded in treatment 6 where no
insect was released (Table 3.2).

Flower (number)
3000
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¢
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g
g 1500
=]
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0 ] mElln I
T1 T2 T3 T4 T5 Té6
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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.; T5: Quarterly application of A. alternata and Neochetina spp. and Té: Control

oA 3.4: 2017 & SRE TAGH @ A Y@ a9 (@M /Uen) R AR STER & e

Figure 3.4: Average flower production (no./tank) of water hyacinth in different treatment during 2016 and 2017
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Table 3.2: Comparison of average height (cm/plant), dry weight (g/plant) and flower production (per tank) of water
hyacinth in different treatment during 2016 and 2017

Treatment Height /plant Dry wt,/plant Flower/tank

2016 2017 2016 2017 2016 2017
T1- One time A.alternata 47.65 47.65 76.49 8233 1494 938.9
T2-One time Neochetinaspp. 43 45 43.45 66.05 4505 1174 4159
T3- Monthly A. alternata 43.14 43.14 66.49 84.17 1718 943.1
T4- Monthly Neochetina + A. alternata 2943 29.43 30.97 2.59 258 0
T5- Quarterly Neochetina + A. alternata 34.32 3432 41.07 6.57 394 0
T6- Control 55.54 55.54 95.94 98.92 559.1 1187

3.3 SgeRS [Aglefcarwdis &) d@&n R
JATETE] B ferefierar ¢d siagHl ux yHra

U WA TR 2016 H G MBR & RSP ch
3 fobar AT | I8 WANT I SUERT & HI AR IIHRT A
fosar a7 o7 | U WEM @ 91€ <Al H WRUdAR & <!
YBR ¥ RG89 & 915 [Iee7 Wit @I 30, 60,
100, 150 Ud 200 H&AT / €4 &I S | BIL 7T | Th IUAR
H Pl 99 W TEM P IRTeT W 30/3F B R A
B | T swEar #§ @ P TE srer @
(anferer 3.3) |

3 94 B RIS H, DRI dTel STAR H SeARHT
B ST 10.7 . B IRMAS a3 feawaR 2017 #H 605
. /e B T ST 2016 F 320 @ /dlem oY)
fAgi®icr 200 / <4 ¥ IuATRd €4l | 2017 H 3iHd S8
3.85 Y. / OiT B T S 2016 F 22.1 AT /Ot off | Tm
el § WRUGIR P! 98K 100 U4 150 / €4 & 7131 H BIS
T HgHRS et SUAR H Belel B UeT HIHT B uri)
¢ (= 35) i a® 30 aa/ e Hem A
Teol@H1a e g T, i g Su=R § g & eivge
HATS 2017 § 404 FA /Ol & T, ST 2016 H 285
Ay /e off | =R foerd) & e 9 & SrEla St o
1 2017 H 92K 4.4 4. /Ul UTg T Sidfd 2016 H I8
242 A /A ot |

a9 2017 # 30 dgeryq /€d arel HrAT SYAR Bl
Biga] 9 YuaiRa Sl § wa IdEd d8 8 Tl
frifya Soer & e @1E $ie 7= vier mar o Bl B
Icree d Seor@f g gfg g8 o 2017 | 11212 /€9 B
TS| SEfh 2016 W TS WA 4746/Td | Tel D
I # I8 gl STAGH & B H 9GaR D PRV §8 |
7E g ARed §u 9§ Y9eRE & Y99 B qidr 8
(anfer®r 3.3) |

3.3 Number dependent population dynamics and
damage potential of bioagent Neochetina spp.
onwater hyacinth

In the month of January 2016, the experiment was
started in large plastic fiber tubs. 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.

Incontrol, noweevil was released.

Water hyacinth average height increased from initial
average height of 10.7 cm to 60.59 cm by December 2017 in
control treatment, while it was 32.0 cm during 2016. The
height of water hyacinth was reduced to 3.85 cm in 2017 in
treatment where bioagent Neochetina spp. was released at
the rate of 200/tub., while it was 22.1 cm during 2016.
Growth in terms of height of the weed was also suppressed
significantly in the treatment of 150 and 100 weevils/ tub,
but it was not affected significantly in 30 weevils/tub
because in this treatment, height increased significantly
from 28.5 cm during 2016 to 40.4 cm in 2017 (Figure 3.5). In
quarterly augmentative treatment also, the growth was
reduced (4.4 cm) significantly in 2017 than 2016 (24.2
cm/plant).

Flower production was completely inhibited in all the
treatments during 2017 where weevils were released except
in 30 weevils. In control, flower production was
significantly increased (1121.2 )during 2017 than the year
2016 (474.67). This could happendd due to increase in
densitiy of water hycienth in the tub. It clearly reflected the
impact of weevils in suppression of flower production due
to feeding stress by the weevils (Table 3.3).
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T1:One time release of weavil 30/ tub; T2: One time release of weavil 60/ tub; T3 : One time release of weavil 100/ tub; T4: One time release
of weavil 150/ tub; T5 : One time release of weavil 200/ tub; T6: 30/ tub at quarterly interval; T7 : One time release of weevil 30/ tub

for 3.5 TT & oER 9 @ SRE TagH o Hag (@ /9) w® @iel @1 e R Rt @ e

Figure 3.5: Effect of number dependent release of weevils on the height (cm/plant) of water hyacinth during 2™ year of experiment

TIfeTdT 3.3: W & TR 98 @ NI STd®H| & el ScdIa+ (H%T / TE) TR HIc) &) G (HRar & uAE

Table3.3: Effect of number dependent release of weevils on the flower producion (no./tub) of water hyacinth during 2*'year

of experiment
Treatment

Month T1 T2 T3 T4 T5 T6 T7

Jan 193 18.88 183 518 518 53 23
Feb 185 184 15 7.55 7.55 75 415
Mar 162 18.33 122 7.2 7.2 6.2 22
Apr 19.67 2233 16.67 6.37 637 56 44.67
May 18.56 2243 18.56 484 0 65 46.56
Jun 18.56 21.79 18.56 0 0 0 48.56
Jul 2046 237 11.46 0 0 0 45.46
Aug 207 27.7 127 0 0 0 487
Sep 219 25.08 119 0 0 0 419
Oct 218 23.65 188 0 0 0 488
Nov 196 27.69 116 0 0 0 416
Dec 218 26.69 198 0 0 0 418
Av. 19.75 23.05 1517 25 219 25 4452

T1: One time release of weavil 30/tub; T2 : One time release of weavil 60/ tub; T3: One time release of weavil 100/ tub; T4: One time
release of weavil 150/ tub; T5: One time release of weavil 200/ tub; T6: 30/ tub at quarterly interval; T7: One time release of weavil 30/ tub
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Monititoring degradation and mitigation of herbicide residues and other pollutants in
the environment

T UR IHEAT @R B SuRefa ¥ fafr=
BT, ATl Td 9Yel WR BITHRSD THIG BT © | JST )
ST raST @) SuRRY Hagehe BHell BT JHar
ggdl ahdl ¢ | auieleid gd RiEs @ 99g e
I UgT HT B He—Hde! URd Ud Teild Ot IR U
B Wi & | gsaforg gafarer # ygua! Ud -y sragit
&7 ugeH, R g 39 uR amenRa aRgraar &1 e
fapan = 81 Wt &y &1 ABEl vd BHal W)
JqAF H vg B, S g JaAT & TAT BT WIET
&3 uRRafa # fear mar g |

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 environment risk assessment of herbicides under
wheat based cropping system and their mitigation measures
has been initiated. Crop, water and soil samples were
evaluated to see persistence and bioaccumulation of various
herbicides in fishes and crops under field conditions.

aRatsT AT wearf
Project Experiment Associates
41 A ImeTRa Hae yomel R | 414 Hawr & Wd @Y gaT F Ygiior, SHEIfgaT iR T it
IS IHF IR & TG ST & 2a9sT &1 g Shobha Sondhia
OIS & TAfaRuiyg Residues of atrazine, tembotrione, and topramizone | 3. @ed
UHTd 1 TTA in the soil of maize field V.K. Choudhary
Environment;l;lﬁsgi. i 412 gt F spareh @ a9t @ e e g T W, wiraT wifErar
assessment of herbicides ST a?f QH ﬂ h-_ @7 Shobha Sondhia
under wheat based Eff fgh bicid 1 and hvsi
cropping system and their ‘h ect.o 1 erbici tfas on Zofl.‘ ;n water physico-
m.itigaﬁon measures chemical properties and rsnes
UHE I=ANUIht 413 ¥ 201617 ¥ MG e P faEe T Hifer
Wt AT Dissipation of herbicide residues in Rabi 2016-17 Shobha Sondhia
Principal Investigator
Shobha Sondhia 414 IMHATH B T WINT | TG Sel Uguul & i |ifer
SR 1 qeriehet Shobha Sondhia
Evaluation of risk of ground water contamination by
the continuous use of herbicides
415 H7 ¥ ¥ oRugaa $ forg Swifede & w0 # 7T i
iRTede &1 SUATT U4 argemi &1 Rerfir Shobha Sondhia
Use of paraquat as defoliant for early maturity of
moongbean and residues status

Environmental risk assessment of herbicides under
wheat based cropping system and their mitigation
measures

41 g ImeRa wud gvmelt 3R 99 A SurEl 41
® deq sdlugsd @1 ygiaReiig gydE &1
AT

4.1.1 99Dl & Gd @) ga1 | i, Swifgai il 411
SIYTRSI @ a2l BT ETA
EI% 2017 H AaDT B B ¥ 1.0 fhadl / TR,

120 iR 25 U / BICIR DI X A FH: Tgifor, SHIfgas

AR Suifasie &1 W fRar T, R FAfeATei +

ATHRRA—HNEH (60+4 TTH / BICHUR), AHIIIR T +

Residues of atrazine, tembotrione, and
topramizone in soil of maize field

Alrazine, tembotrione, and topramizone were
applied at 1.0 kg/ha, 120 and 25 g/ha to the maize crop in
Kharif and clodinafop+metsulfuron-methyl (60+4 g/ha),
sulfosulfuron+metsulfuron-methyl (2844 g/ha) and
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AoOeRH—fAorss (28+4 UMW /FdIR) & W
2016—17 ¥ 71§ &1 Ba § far ar o |

IMHATSN 39 & e Bl BAAd § SR I
g% d@ & faA] ad ur, fed) oik die # fHuiRa faan
TRT | WRI% 2017 H BN & SUANT UG SR DI G
T o7 3R WY 2016—17 § Ri=ng & 915 0 9 100 3+ &
ra TN DI S BT TRATYRTH iR IR Twq
% 1T vand {3 10 | sdreht & uTe &1 s Fufert
Bl g, &R AR GHET BT O B e @ g A
wafgd ol & fban T | qubyersil gRT J@wnl & oy
Y TAT BT WA BfR faweryor f5ar 1T | Jumyer
fafrai gRT @9 0.01, 0.01 3R 0,001 pg /g B gEAA
HHr & | A, g, geferdl ofiv ol § SwEiiaH
AR e &k geifor aradl & amen & friko &
fore Rl frar mar (Frs 4.1, 4.2 3R 4.3) |

N

DWR

pendimethalin (750 g/ha) were applied in Rabi 2016-17 to

wheat plotsatrecommended doses.

Herbicide residues dissipation was determined in
water, soil and plants at 0 days to till harvest. Water and
fishes samples were collected after herbicide application
and rain event in Kharif2017 and after flood irrigation in Rabi
2016-17 between 0 to 100 days to see bioaccumulation and
persistence of herbicides. Effect of herbicides fishes
mortality and water quality was also evaluated in the
respective days. All samples were processed and analyzed
for residues by UFLC. UFLC methods were developed for
quantification of tembotrione, topramezone and atrazine
residues in soil, plants, fishes and water with a detection
limit of 0.01, 0.01 and 0.001 pg/g, respectively (Figure 4.1,
4.2and4.3).

mAU Max intensity: 189,355 2000000 —
4 Extract-190nm4nm(1.00) —
] : y=30788x + 43543
150 A0 R’=0.998
] 2
] T 1000000
1004
4 500000
501 t
] | 0 T T 1
0.0 1.0 2.0 3.0 4.0 50  min Concentration (ppm)
faa 4.1 queTeRtl gRT THEIfgE & fRuRer of faf
Figure 4.1: Detection of tembotrione by UFLC
mAU Max intensity: 325,534 3500000 —
JExtract-190nm4nm(1.00) ., & 3000000
iy = y=25745x + 20328
4 2500000 - R’=0.966
2[}0: 3 2000000 —
- & 1500000
q 1000000 —
1004 7
i = 500000
- Ly
0- AR o I T 1
L L L DL L L L L L L L U T L B R R DR BN RN BN B 0 5 10 15
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s 4.2 gueger grr wgifvE @ fefzor @ fafy
Figure 4.2: Detection of atrazine by UFLC

sfuer ‘napg®
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faa 4.3: gueue R Siuxwaia & i @ fafg
Figure 4.3: Detection of topramezone by UFLC

CHEIfedE & 3@y 10 faaf da e # ot &
ary faafed gu ud @¥ie 0.7176 pg /g cHIfgdl= ® a9y
& AT W B < Al & are gl T S fas 9o foAT
HTHN 0.076 pg /g V& T, Safd g0 9wy dif 7 1.564
9 0.032 ug /g o 0 ¥ 30 R & 91 77g & | urf & FHAT
#, 0.444 ¥ 0.105 ug /ml CHIEI & 3GT 0 & 30 f&AT
H R Y, SEie Aeferdl | gl o 60 fAT H AT
<0.001 pg/g A = Uiy 7A | AT H HHA WA B
3raeis} # ol /3T 0.0127 pg/ g IR T S TRIARTS (0.02
et /fm) (R 4.4) & &0 8| @O% § AT &
Bl @) el # SruRAdit= & 39y &) A3 0 ¥ 60 AT
H 2.156 ¥ 0.031 pg /g b Urdl TAY | Aot H gar di F
1.337 9 0.336 pg /g TP IORAGIA B 3G9 0 3 30 AT
# Uy Y| ANEE & drend @ 9 H, 0.016 pg /ml
STORAGIT @ 37aRiy 30 f=1 # g 71q &, Srafes weferml §
0.022 ug /g 3@y 60 T W U ¢ (A 4.5, arferat
4.1,4.2)|

AT B BEd D A 7 wgIfor & sraey fied
#0990 fadl # 1.717 4 0.257 pg/g U T, Wafds HahT
@ Uil # SraRul B AT 1.346 pg/g WS T off | FElE
Hach] P U] H TN DI ATAT 1,346 ¥ 0.182 pg/g B 914
0 9 o1 &1 # urdl 7Y | WAt T AR A A ugIE
@ AT 00085 AR 00307 pg/g TE TE W 04
et /omm S 0.1 fAeluma /9 & THIIRTS A9 &
A B, gl TE | @OE # gAnT U T wneee veH
3ifeR Ve smfea (faa 4.6) @ argaR fufed &1 w1 |
Hedp! JTST MR ¥ H raey @ w4 ) FuiRa |
A oy T |

Tembotrione degraded rapidly in soil up to 10 days
and an amount of 0.7176 were found at 0 days which
degraded to 0.076 pg/gat 90 days, while in plants 1.564 to
0.032 pg/g residues were detected at 0 to 30 days. In the
water samples, 0.444 to 0.105 pg/ml tembotrione residues
were detected at 0 to 30 days, while in fishes residues were
below <0.001 pg/g at 60 days. At harvest tembotrione
residues in the grains were found 0.0127 pg/g which were
found below the MRL (0.02 mg/kg) (Figure 4.4).
Topramezone residues in the soil of maize crop in Kharif
2017 were found to be in the range 2.156 to 0.031 ug/gat 0 to
60 days. In the maize young plants 1.337 to 0.336 ng/g
topramezone residues were detected at 0 to 30 days. In the
adjacent pond water, 0.016 pg/mL topramezone residues
were detected at 30 days, while in the fishes 0.022 pg/g
residue were found at 60 days (Figure 4.5, Table 4.1,4.2).

Atrazine residues in the soil of maize crop were
found 1.717 to 0.257 pg/ g in the svil at 0 to 90 days, whereas
residues were ranged between 1.346 to 0.182 pg/g in plant
at 0 to 90 days. Herbicides applied in the Kharif 2017 were
dissipated according to first order rate kinetics. In maize
grains and straw atrazine resides were found 0.0085 and
0.0307 pg/ g which were found below the MRL value of 0.1
mg/g. Herbicides applied in the Kharif were dissipated
according to first order rate kinetics (Figure 4.6). In maize
grains and straw resides were found below the limit of

quantification.
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Figure 4.4 Dissipation kinetics of tembotrione in maize in Kharif 2017
arferaT 4.1: @8% 2017 ¥ P IR w9 ¥ w€ifgaiT &) sgge|
Table 4.1: Regression statistics of tembotrione in soil and maize plants in Kharif 2017
Type | Coefficients | Standard error | t-Stat | P-value
Soil
Intercept -0.152 0.1813 -0.843 0.437
Slope -0.030 0.0031 -9.786 0.0001
Half-life 10.03 days”
Maize plants
Intercept -0.859 0.153 -5.590 0.0050
Slope -0.020 0.003 -5.592 0.005
Half-life 15.05 days’
2
1 i
® Sail M Plant i —siai
b LE 9 == Plant
1 .
100 E u
] 12 9
2
g
g 0E o
8
g 0
04 9
0z 9
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sEmi o6 [aes srfced | o7 fage
Figure 4.5: Dissipation kinetics of topramezone in soil and Figure 4.6: Dissipation of atrazine in soil and maize
maize plant in Kharif 2017 plant in Kharif 2017
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Table 4.2: Regression statistics of topramezone in soil and maize plants in Kharif 2017
Type Coefficients Standard error t-Stat P-value

Soil Intercept -0.438 0.1826 -2.402 0.0741
Slope -0.036 0.003 -7.868 0.001
Half life (soil) 8.36 days”

Maize plants Intercept 0.579 0.221 2.606 0.0596
Slope -0.055 0.004 -11.93 0.0002
Half life 5.47 days’

412 fed 3R ot @1 Yifoes—mafe o

3R weferal ax IeARrl &1 yHe

GAF B R e, SHIfedie, Sawsia & © &
BRI §7 IAYY FEHR W B ATAd H Igd 7Y W F
RN & R ABferdl B F el a2 | dieg &
ey # A B Sl A Mdeadi AadT &3 W A
3% U U<l SR & 918 FEedqUl w9 A SA1RT o e
oY 7Y | BT drerd @ ael @ £ R gl @
37ERIY 377 %2 o I I A 10 Al T d5d U TE, fhv
G B G 590 A o @ T Fafd s fawdd
CHEISAT 3N STUHGIA & 319N & T86Y 91 & dreld
# uge iR $.30. 9 afy &1 yafeq urdh = (arferat 4.3) |

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

Mortality of fishes was not observed due to atrazine,
tembotrione and topramezone application during Kharif
season. Water quality of pond with respect to pH did not
vary significantly after receiving runoff water from adjacent
maize field. However EC of pond water increased initially
up to 10 days then decreased with respect to time and
receiving of runoff water in the ponds that were receiving
atrazine from adjacent maize plots and vice versa was found
with tembotrione and topramezone (Table 4.3).

TIfADT 4.3 TIH 2017 H 41T SR 3 (S /IFN.) B Hael # ATeTd DI STl O IR F979

Table4.3 Water quality of pond with respect to pH and EC (uS/cm) in Kharif 2017
Days Control Atrazine Tembotrione Topramazone
pH EC pH EC pH EC pH EC

0 7.87 105.3 98 126.0 8.24 90.5 8.33 834
5 7.94 103.5 7.86 108.8 8.39 86.5 8.24 782
10 8.38 790.5 8.16 757.5 8.57 65.9 B8.62 60.4
20 8.16 731.5 7.87 890 8.41 42.8 B8.63 48.6
30 7.45 28.1 7.33 27 7.72 516.7 7.34 524.5
60 7.90 671 8.35 527 7.90 512.5 8.14 509 .0
90 8.66 58.9 8.36 63.7 8.94 432.0 8.91 457

413 4l 2016—17 ft HIGRHEIRT '(ﬁ ata"ffliﬁ BT 41.3 Dissipation of herbicideresiduesin Rabi 2016-17

faees

& i AeaRRE—Rengd & @y 1g & gl |
0 ¥ 30 &1 # 0.1573 W 0.0049 pg/g UTY T, STafh Y
@ HIST 0.0195 W 0.0086 pg/g fAcel # 0 & 60 faAT 7 urht
Y | 90 f&AT & uTEI ANl B AST v WA § A
it | 0 9§ 60 ol H N8 @ Uil § AehRIHRA B
37T BT ATAT 0.239 | 0.0014 pg/g U TN, TTAIS,
0.202 ¥ 0.0089 pg/g AEHIFIRIT & T g DI HHEA
%! fiedt % 0 9 60 a1 # urdly WY | 1E @ o iR ™
# 9ISt @t AT yEAr A @ A a4 (R 4.7) |
TE & Ui # 0 9 90 AT H YvSifHIfe @ sra¥iy 3 A
0.978 1 0.034 pg/g A A, BTAIF 0.761 I 0.0585 pg/g

Metsulfuron-methyl residues in Rabi were found to
be 0.1573 to 0.00491 ug/ g in the wheat plants at 0 to 30 days,
whereas 0.0195 to 0.0086 pg/g metsulfuron-methyl were
detected in soil at 0 to 60 days. After 90 days residues were
degraded to below the detection limit. Sulfosulfuron
residues were found 0.239 to 0.0014 pg/ g in the wheat plants
at 0 to 60 days, however, 0.202 to 0.0089 ug/ g sulfosulfuron
residues were found in the soil of wheat field at 0 to 60 days.
At harvest, residues were dissipated 0 to below detection
limit (Figure 4.7). In wheat grains and straw residues were
dissipated to below detection limit. Pendimethalin residues
were found 0.978 to 0.034 pg/g in the wheat plants at 0 to 90
days; however 0.761 to 0.058 pg/g pendimethalin residues
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were detected in the soil at 0
to 90 days. At harvest 0.003
ng/ g pendimethalin residues
were detected in the soil. In
wheat grains and straw,
pendimethalin residues were
found 0.022 and 0.0056 pg/g,
respectively.

=== Clodinafop

il Metsulfuron-methyl

o Sulfosulfuron

sapsi Pendimethalin

for a.7: <& 2016—17 & <R T8 & o # e & s@El @ foued
Figure 4.7: Dissipation of herbicide residues in wheat plants during Rabi 2016-17

g & taf § aelfSATHIu & a9y 0.067 ¥ 0.0202
pg/g T Y| NE @ AN SR [ H FAfSATHIT B
STTRIST @ ATAT =T BT AT A TS Y |
4.1.4 WHRRN & ARG ST 9 —<id uguol

D S Red &1 Jeai®d

Taferor 3l Y daeh wawsi & sror e &
M A AEATEN FT AR gR uguer faRy w9 @
HeaqUl & | T BT A gRT S YguvT BT
HRO A AT ST | GfS e e ur H
Hereiiel 81 € ok 39 bR auf g § Hgw 747 @dwen
F T Y—oTel UGHT BT GaxT 9 Sl ¢ | g & TS
3R A H FeAfSATBY & aLsT @) A FeiRer @) 7
A A urg TE | B qEd BT b freierar iR i
&HAT BT AT 1,2 3R 3 Hierw & aEdiies # fFar
i

guaferd wigfae auf Rerfodl & cwfgat= & W
Tlh ATSYHIER &) TdE TR 120 3R 240 19 / TFEIR BI
R ¥ wafoe a9 & a5 far

Clodinafop residues were found to be 0.067 to 0.0202
ug/g in the wheat plant. In wheat grains and straw
clodinafop residues were found below the limit of
quantification
41.4 Evaluation of risk of ground water contamination

by the continuous use of herbicides

Herbicide leaching through soil is particularly
important due to environmental and agronomic problems.
Leaching is considered as main cause of ground
contamination by herbicides. As most of the herbicides are
soluble in water and thus poses a risk of ground water
contamination under saturated moisture regime. Therefore
mobility and leaching potential of herbicides under natural
rainfall conditions were evaluated in lysimeter of 1, 2, and 3
meters.

Tembotrione was sprayed at 120 and 240 g/ha dose
to the surface of each lysimeter under field conditions and
allowed to receive natural rain. Soil samples up to 0-25, 25-

T fd g9 @y @ |
TEPX T DBl UGNl & |
SRgH P & @1 FHefor fear
o 69| Eduad. N
e & folg 0—25, 2525,
50—75, 75—100, 100—125,
125—150, 150—175, 175—200
3R 200—225 W, TP D) TENTg
W 7T & T Tl by Y 3R
fazeryor f6g 71y | efieies &1 @
el fear T oor ek |
CHIE & Y BT @ &
oy farwersyoT fasar T |

Hag B Aedl # SRIfgai & g9y & A4 Afds
oy Y iR fafi= g § A # e@ey @) A 60
oAt a@ urlt Y (Fert 4.8) | s o et H 1642 W 0,
242 3R 0.162 ¥ 0.40 pg/g SN D raRrat o A

aradifier & agd YA 1 9P g

An overview of experiment under lysimeters

50, 50-75, 75-100, 100-125, 125-
150, 150-175, 175-200 and 200-225
cm depths were collected and
analyzed by HPLC to evaluate
the movement of tembotrione in
the soil and to predict possible
risk of ground water
contamination through
herbicide. Leachates were also
collected from column and
analyzed to evaluate the
movement of tembotrione.

Tembotrione residues were higher in surface soil
and were found up to 60 days in soil at various depths
(Figure 4.8). An amount of 1.642 to 0.242 and 0.162 to 0.409

ng/g tembotrione residues were detected in the soil at
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surface and various depths at two hours and after one day.
Subsequent rains on following days caused leaching of

HIAT B B TENS IB o — herbicides to lower depths
SR B BN g Ry ok i) and 0.6.62 to 0..044 ug/g
bes2 d 0044 - el tembotrione residues were
Sandt domn o | ] Temborione residuss
| T @ Tﬁ“:ﬁ ﬁ e Tl ? 0.4 not detected after 90 and
w e # 90 311—\’ 128 E 03 - 120 days in any depth. pH of
fet ?ﬁ ae SHIfRSI & | < 02 - the soil and water was
J@INl @ HrET A8 Ut o1 increased at various depths
T ﬁeé‘r R U @ . i | : . ) afteritsapplication.

drea 71 # el & & 07 TAR07 13017 9pp01T 922017 10/13/2017

@ 91 =T Tevis A w9 N

g% rdit | R 4.8 dRcw ¥ SR & @t &1 s

Figure 4.8 Detection of tembotrione residues in leachates

4.1.5 91 % yRygaar & forg drede &1 SUAT U4

argeiel o Reafa

THeTel SeaTqahdT 31X 3T S99 9o @ o1y wea
D &7 F AR b1 SUANT fhar oirdr 81 Ud sie—
TFEH IMHEN BT SUANT A URTFar & =1 Bbr &7
P SR G BT TS AN B ST Bl GHIH H
SIyArht 2 Gl 2 | gfe & fam g @ smare ifyes
Fels @ foru Wrdare &1 SUANT o J 3553 € |

ey U aIud de—WdgH AHAT, URraare
BT T Y B AT FiFAS Herg D GiawT & fog 3R
3 o Reft & w9 # s9& SUANT & TAIHT S D
forg faam mar| swe Ted wiftw # smEgfera @mET §
IRTgaTe B JUANT §RT B ATHRAD AT HAF—GeIHR A
BT Seerd fAefdl € | 9P Sfex & oY I e Bhs W
BIN@RS w1 ] | §71 # YIaare &1 JUHTRA EIRT 0.001
AFHTUTT / AT BT I8 AT & 1 FeiRe &1 791716
TR faar war | 49 eiR et § tRrgare &1 fgermor 41,
v, fnfv arar e (R 4.9) 1

HaT 3R H77 & Ui B B IR R S W B
9% A far ) &) gvel & 98, {1 § Rigae &
3G9I 0.865 W 2.452 pg/g T UNY A T 1Y T &T
fafed Brax v Bad § W & 5—7 A & 919 7 0.460
¥ 0.962 pg/g dP € TP W&l TR $HBT IUATT 250, 500,
750 3R 1000 UM /TacdR &% A foar mar oar| 5 4
2,4-D & 99N U fas & 1€ 0.825 | 1.550 pg/g U
™ S b | D 5—7 (A1 & 915 gcH? 0.016 ¥ 0.077
pg/g @ & B T |

Agvel & 9%, q b Al # fRrgare @@y o,
458 ¥ 1.139 pg/g U A Gl fb sqafed 81 0.501 9 0.
409 pg/g B T SIEl UR URURTEHTS BT YT 250 H 1000
T / TFCIR & 9§ H1 W fobarr 1w o (aiferast 4.5) | 91
oI S # 24— B 39T 0.646 | 0.775 pg /g T T

41.5 Use of paraquat as defoliant for early maturity of
moongbean and residues status

Herbicides have been used in the crop field to
increase the crop productivity and grain yield. Hence in
order to reduce days of crop maturity and develop use of
herbicides as defoliant may be fruitful in understanding of
its effect on crop physiological maturity and fate of
herbicide residues that may exist as a result of use of board
spectrum herbicide on moongbean. As many farmers
willing to use paraquat for easy mechanical harvesting of
moongbean.

Hence, a broad leaf herbicide, paraquat was chosen to
evaluate its use as a defoliant to facilitate easy mechanical
harvesting of moongbean and residues status. Paraquat has
claimed many fatalities due to accidental or deliberate
ingestion of the concentrated form of the substance. The
principal target for the poison is the lung. Paraquat in
moongbean was determined by UFLC with a detection limit
of 0.001 pg/mL. Analysis of paraquat in plant and soil was
found pH dependent (Figure 4.9).

Soil and plants were collected after spray of paraquat
on chickpea crop. After two hours, paraquat residues in
moong were found 0.865 to 2.452 pg/g and decreased to
0.460 to 0.962 ng/g at harvest (5-7 days after application),
respectively in paraquat treated plots at 250, 500, 750 and
1000 g/ha rates (Table 4.5). 2,4-D residues in moongbean
were found 0.825 to 1.550 pg/ g after one day which reduced
to0.016 to 0.077 ug/ g at harvest (5-7 days after application).

After two hours, paraquat residues in moongbean
soil were found 0.458 to 1.139 ug/g and decreased to 0.016
to 0.409 pg/g at harvest (5-7 days after application) in
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ot f6 @B fol & 917 wa W smufed Sraw 0.008 |
0.112 pg /g TP W & 5—7 B T |

1 Pl Iuel B G gicHed $ 9re uRudedr &
I A W A= d w7 o HuifRd fear mar o, et
R R @ fosaa srda a1 2,4—S1 & A fhar
o | 53T &1 IUS 8.58 ¥ 13.06, fFdcd / acqR 24— 3R
RrEe & SHifte @ w9 § TR & 919 ardl T
BTetifep, fEi=vT wite #, 78 Susl 14.14 faded /?aem
(anferaT 4.6) aril =AY |

Rrae iR 24—S1 & W HT 750 F 1000
T / TICIR B & D START § J/T ! GRuGddr I ufsha
B ®F fHar S Gar

N

DWR

paraquat treated plots at 250 to 1000 g/ ha rates (Table 4.5).
2,4-D residues in moongbean soil found 0.646 to 0.775 ug/g
after one day which reduced to 0.098t0 0.112 ug/ g at harvest
(5-7 daysafter application).

Moongbean yield was determined quantitatively
at harvest from all plots which were sprayed with paraquat
and 2,4-D. Moongbean yield was found 8.58 to 13.06, q/ha
2,4-D and paraquat treated plots. However, in control plots,
ityield wasfound 14.14q/ha (Table4.6).

Paraquat and 2,4-D application at 750 to 1000 g/ha
as defoliant enhanced the process of maturity of moongbean

RIS HROT T 10 fo
T Ul | 99ry o 9ad
271 erarfs 750
TH/EHRER R 1000
UM /ERIR R WRIEEE
P fOsHE & IRTERGRY
9Nl #Y 7R & fav
ferHaH a9y AT AT
¥ ®H Ul TR | U8

qeggd Uvrede &

Abs

and thus 10 day can be
saved by this application.
However paraquat
application at 750g/ha and
1000 g/ha resulted in
residues which were below
the maximum residue limit
set for pea. This study did
not recommend use of

paraquat and 2,4-D as

24—81 B TH NE B T
2T0h FUANT BT b B

1
300
Wavelength (nm)

defoliantin moongbean.

STRTEIT el 2 |

faa 4.4 guwver® g1 grdi= ¥ tRrgae & iR

Figure 4.4: Determination of paraquat in moongbean by UFLC

arferdT 4.5: UGS §RT a9 # WRiaare sraemt (Frcfwm /) &1 #mEr fgemo

Table 4.5: Analysis of paraquat residues (mg/g) in moongbean by UFLC

Days Paraquat residues 2,4-D residues
250gm 500 750 1000 1000 2000
1 0.865 1.297 1.631 2.452 0.825 1.550
5 0.519 1.174 1.239 1.656 0.439 0.997
Harvest (5-7days ) 0.407 0.471 0.675 0.962 0.016 0.077
MRL 0.30 0.02 (soybean)

arfersT 4.6 RTFaTe Td 24— & UANT @ 916 HEE B ST

Table 4.6

Yield of moongbean after paraquat and 2,4-D application as defoliant

Herbicide Yield (g/ha)
Paraquat 250 g/ha+2,4-D 750 g 8.58
Paraquat 500 g/ha+2,4-D 750 g 8.18
Paraquat 750 g/ha 13.05
Paraquat 1000 g/ha 13.06
2,4-DEE 1000 g/ha 11.90
2,4-DEE 2000g/ha 11.93
No Herbicide (control) 14.14

sfuer ‘napg®
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On-farm Research and Demonstration of Weed Management Technologies and Impact Assessment

i edl & feasl & foag amgfie @xuaar
WEET TahwIfchal BT Bvaiavor BT T e ufhar wTEt <&
2, e g R onfdie vd yR=RS gsqell & w
RS AR W1 B | O ARl U Guel &
D BT BH Y I ABADI BT YU S FIDI BT AT
TE B urar O A HUF S dba S | S
& ¥ | e A8 SrEr T 3 o e srue wat
A ATl TERUEAR] & Ueue & forw fwfua & o @
TP BT Feaih ufshar # i 8 & ar a8 feamt
& fou ot ArRie g9 gRUTTRERY WRYAR
IR feenerd g ueE ey wrigH & Argd 9
HEdYUl Bl H TRYTAR JEu= qa-ihd] bl Jedidh
U yeeid faar S w81 8| a1 Gyel & Wd § Wuddar
el FERIel B ] P! TEHIfdr § 79 @9

The transfer of modern weed management
technologies to the farming communities of all socio-
political boundaries has never been a smooth process
because of economic and traditional aspects, as well as due
to psychological inhibitions. Farmers fail to benefit from
technological advances due to communication gap between
research organization(s) and the end-users along with lack
of technical know-how. Hence, it was thought that it will be
wise and meaningful if farmers are involved in the
evaluation process of improved packages for management
of the weeds prevailing in their farming situation.
Accordingly, on farm research programme on weed
management technologies for important crops has been
initiated to understand farmers' problems and undertake
necessary interventions through farmer participatory

: approach.
AT FTEDHT TG 1P| D] TTSTRAT DT TRET ST AP |
R LERIR LiER IR
Project Experiment Associates
51 TRUTAR FEUE qae & | 514 N/ TRl BEd UEld H SRGER FEeE | Q@ Rig e st o

anfefes & e e —gg On-farm research and demonstration of weed
PYH HerE u¥ 9Y qq management technologies in rice/maize-wheat-
yesiq HriHH greengram  system under conservation agriculture
On-farm research and (Mandla Locality)

demonstration of weed

PK. Singh, Shobha Sondhia and
Bhumesh Kumar

el HAR, AT 8RS Ug

; 512 o /Adh-E—T BUd Ughd ¥ WRUgdR  pEe
management technologies T T HIS FEH TR Iy Td weei (Ria &) dran,
for higher productivity and On-farm research and demonstration of weed | Sushilkumar, Yogita Gharde
LR management technologies in rice/maize-wheat- | and V.C. Tyagi
o aFAYUTHar greengram cropping system under conservation
da. Rie agriculture (Seoni Locality)
Principal Investigator 513  HF—IE—H7 B UG § TRUTIR YEET qhe @i | Smedlgy, fidl. dyd ol
P.K. Singh P VaIE UR 9 vd ygE (e &) dq HLAR.
On-farm research and demonstration of weed | R.P. Dubey, PP. Choudhury and
management technologies in rice-wheat-greengram | Chethan C. R.
cropping system under conservation agriculture (Katni
Locality)
514  HF-Ig BN TR H GROTAR TEH GHS B B | 6, &, @eEs ¢d g g
TE X 91T Ud He R (‘I’\'ﬁﬁ'ﬁ?ﬁﬂ) P.]. Khankhane and
On-farm research and demonstration of weed management | Subhash Chander
technologies in rice—wheat system under conservation
agriculture (Narsinghpur Locality)
5115 HF-Tg/AT—HT U4 SSE—g—q Bud uga A | Q. RE e geR,

WRYAAIR WG Tbila @1 HuD Heis Ut el vd ey
(dre &)

On-farm research and demonstration of weed
management technologies in rice-wheat/chickpea-
greengram and urd-wheat-greengram system under
conservation agriculture (Patan Locality)

41, I, GifaT uee ud
o w2,
P.K. Singh, Bhumesh Kumar,

V.K. Choudhary, Yogita Gharde

and Chethan C.R.
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On-farm research and demonstration of weed
management technologies in rice-wheat-greengram,

TR, TRAL TH, T
. fRamex 9 wd
o
Sushil Kumar, R.P. Dubey,
Shobha Sondhia, Dibakar

'Weed Manager' : App for mobile

maize-wheat-greengram and maize-chickpea- | GhoshandSubhash Chander
greengram system under conservation agriculture
(Bargi Locality)
5.2 Bdell ¥ YwHATdl WRUGAR] | 5.21  WRUTAR HaEH dbfedl S Y6 » aHifvia—enfie | 6. @, Rig vd giffar ews
@ DN BT ATei 9O B T iR SITOfIHT FReM U= WHTd BT i P.K.Singhand
E1 STherd Asd ® gINT Impact assessment of weed management technologies | YogitaGharde
Yield loss estimation onsocial upliftmentand livelihood security
Lhrough mOdTIS “Sing 522 IMEEHITIR DET GRT Y TG FAT & 9 ST BT | ey wve, G, R wd
ine;tatatc‘)n.»c.\arg,r \&flee TUANT &R el § YA ERUGINT B R B 9N | Rare Gy
estationin crops others o .
P TS B 1 Hfed @ g aTide Yogita Gharde, P.K. Singh and
qE IAYTHAl Estimation of yield loss through models using data on | Dibakar Ghosh
fi . e early weed infestation in crops obtained from
Principal Investigator experiments conducted by AICRP-WM centers
P.K. Singh 5.23 WUAAR & HRU dredfds 9udt el e wfY @1 | 9ifter exe uE fie. i
eI Yogita Gharde and P.K.Singh
Assessment of actual yield and economic losses due to
weeds
524 ‘drs#For (H19Tse TO) .. e vd aiffer axe

P.K. Singh and Yogita Gharde

51 WRUGAR Y€89 dd-ld & GRI SA1al
IUTEH U4 AT E & 91 & 2 YD
&S 4R Y U4 yeeie srimd
YHAT A - & forel @ =T asdial @

TAwTAES] BT YA B S &3] B HHel WOTTell, RIAAR]

P GHARI TR S UEeH 2G AR W I8 D! B

SIS AT DI T3 | TR HIDT B TSR 3 ST

meE W) Qe g1 ¥, @€ 3R st F wefea iy

gl & afavfa we= oy 9¥ieroT U9 uevie foear am ud

AT B |1 O &3 B AR BRI &3 H WRUTAR e

TN WRUAART B ATHHR] SUANT Gr=ll qhild & 9

weui forar T |

5.1.1 Wxférd & & siafa a1 / qae—g—
B Ugiad ¥ @RUAAR JEE adb-1d BT
HYD Y& UR I U uqel (Hvsdr &3)

1€ (¥4 2016—17)

Feol el @ Wad, orRar, IoRTa U religR

AT TTiaT H Y&l 2016—17 & SR FAQemerd g1 8 gafd

PP U&H R g H I=1d WRUGIR TG Dbl AXfard Y

@ Sifd ey g Ud yeeie fpar T | Hedd Sdxal

(120:60:40 F=SF BIWHIRE, Ul It /8) &1 HAnT

TR AT, FASBII+ASHRRIT (I¥T) 60+4 T.

/B B T ¥ 25—30 &7 31 et # fooar 1 | gkl |

ura T o e Ay @ g 7 Avea g yee vaa

R G BT oHrE, W B aefos gig vl arferal @

5.1 On-farm research and demonstration of weed
management technologies for higher
productivity and income

Initially, different localities were indentified and
surveyed with regard to cropping pattern, location-specific
weed problems and management practices being adopted.
Accordingly, villages/farmers with little technical
knowhow in terms of existing weed management practices
were selected. Subsequently, 5-6 farmers representing
various sections were selected randomly in each locality.
The OFR / demonstrations using IWM technologies were
laid out during winter season, rainy season and summer
season. Trials were conducted in a participatory mode with
active involvement of the farmers.

5.1.1 On-farm research and demonstration of weed
management technologies in rice/maize-
wheat-greengram system under conservation
agriculture (Mandla Locality)

Wheat (Rabi 2016-17)

On-farm research trials cum demonstrations were
undertaken at eight locations (Bhawal, Goojarsani, Bijegaon
and Lalipur villages of Mandla district) in wheat crop under
conservation agriculture during Rabi 2016-17. 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 Awvena sp (wild oat) and Phalaris

G
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minor among grasses. Application of recommended
fertilizer dose (RFD) (120:60:40 N, P,O,, K,O kg/ha) along
with herbicide (clodinafop+metsulfuron 60+4 g/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 (¥ 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) (Table 5.1).

AT 5.1: WA PN @ Tod I 2016—17 $ SR N D Y847 BT AUl &3 § WRUGIR Fde= Td Searaapal |

(8 frarit @ aitad)
Table 5.1: Weed management and productivity of wheat under conservation agriculture in OFR at Mandla locality during
Rabi2016-17 (average of 8 farmers)
S. Treatments No. of Weed WCE Plants No. of |Grains | Gross Net B:C
No. weeds dry (%) height spikes yield | return | profit | ratio
/m? | weight (cm) m2 | yha | Yha | Yha
g/m?
CA+RFD+WM
1 . 37 22.6 104 293 439 71805 52730 3.81
(Improved practice)
2 Farmers practice 102 68.5 93 262 2.0 48345 24145 2.0
I-I:IT (I;ﬂ\SIZ[ 2017) Green Gram (Summer 2017)
Y U4 U dried & 3iaitd Hedr foret vrae, On-farm research (OFR) trials were undertaken on
; T . rqt eengram under conservation agriculture during summer
TERETHT, §TeTg Ud e Al & 8 HYD UG greengr d tion agriculture during

yx feerery grr ad 2017 § A G @) A@xia o &
i Wl gd IHH I WRUAAR YEeT dheAid b
YD DI FEIAIGT | B TS (bl 77 | gROmAET o
daeia (SHOIATUTIR 100 UT. / 8.) BT YART H1%] y1dl ud
AT e, R 3 BYS UGfa Bl Jorl § A1 dael
aft UHR & WRudaRi &1 yard) i gan, afes sarar
ST ST (1.20 7/ 2.) W 9T 8311 | STa4fd Hu vgf
(IRFRIT S[ATs @ d1S gars+e1 | faT8)  Scyre+ 0.86
e /2. [S99 % 17798 /3. AT | 390 JAfARad GRied iy
TEfa # AT BT @9 d G B g9 gg 9T TS I

B 9 gaT # Hfed T 1T 99y 9% SRA”R 18, s
Ul &4 o1 (arferaT 5.2) |

season of 2017 at eight farmer's fields in the village Bhawal,
Goojarsani, Bijegaon and Lalipur of Mandla district. Result
revealed that CA + Imazethapyr @100 g/ha was effective and
gave broad spectrum weed control and a seed yield of 1.20
t/ha, as compared to 0.86 t/ha under FP (CT + no weeding);
and provided an additional net return of ¥ 17798/ha with
higher B:C ratio over farmers practice. Beside this, use of
Happy Seeder saved time and favoured early sowing which
helped to utilize residual soil moisture, and saved field

preparation cost (Table 5.2).
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Table5.2:  Weed management and productivity of greengram under conservation agriculture in OFR at Mandla locality
during Summer 2017 (average of 8 farmers)
S. Treatments No.of | Weed | WCE | No.of | No.of No.of | Grain Gross Net B:C
No. weezds( dry Y% pIaI;tsy’ pods/ | Grains yield | return profit ratio
N weigzht m plants /pod t/ha. T/ha T/ha
g/m
1 Farmers practice | 56.8 B7.2 56 17.2 17.6 8.1 0.86 38655 12092 146
CA+RFD+WM
2 (Improved 258 2542 - 21.6 19.8 8.75 1.20 52515 209890 232
practice
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$T Y YelF W Y vq yaeia (Riaeh
&)

g (4 2016—17)

w 2016—17 & SR WA B & T8 L H 4

TeTS T BIAGH BT AT 4 SUARI & 1o faar 13 |

SUER 39 YR & 1,) fearHr o fafd, 2,) 9@ v 4

TIRPT @) RBIReT A= &1 IYIAT Mh=eh & o=, 3)

R By # Sdve! @ RiwerRer A1 & AT vd wmapemed

® WY, 4,) SARDI B RAGIRY AT 0d HGROT & 99

FANSABIT + AeARI 400 71 /2. RiwRer & wer|

&1 2016—17 & SRTH GUDT & YT § Je dlel Uil dret

WRUGAR] & WU A TR BIHI, AR wergd

TARIfor SiIvaf~Te SuRerd of | 39 Wers oY SRimH &
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grere fban/2) d SfgRY uvEn JalfSarma 4

HTHTGRIT 400 T1. /2. AT 987 39 Iu=Ri &1 g 3

| s g, @ SuS (4.02 /7. U9 LU

3.42) T g1 (arferaT 5.3) |

5.1.2 On-farmresearch and demonstration of weed
management technologies in rice/maize-
wheat-greengram cropping system under
conservation agriculture (Seoni Locality)

Wheat (Rabi 2016-17)

During Rabi 2016-17, 4 OFR trials on wheat under
conservation agriculture were conducted with four
tratments namely (i) Farmer's practice (ii) CA with RFD &
without herbicide (iii) CA without RFD & with herbicide (iv)
CA with RFD and POE herbicide (clodinafop +
metsulfuron) 400 g/ha. The major broad leaved weeds were
Lathyrus aphaca, Vicia sativa, Chenopodium album, Phalaris
minor, Avena fatua, Sonchus sp., Medicago denticulata,
Cichorium intybus, and Anagallis arvensis. It was found that
wheat sown under CA with RFD (120:60:40 kg/ha N, P,0O,,
K,0) and POE herbicide (clodinafop + metsulfuron) 400
g/ha was more effective in terms of highest grain yield
(4.02 t/ha) as well as highest B: C ratio (3.42) over other
treatments including farmers practice (Table 5.3).

arferaT 5.3: ¥al2016—17 & SR Ria # &3 7Q oy ueeie # 7ig o Scresdar / amvedl & gol

Table 5.3: Comparison of productivity/ profitability of wheatin OFR at Seoni during Rabi 2016-17
Treatment Weed density Weed dry weight Grain yield B:C ratio
(No/m?) (g/m?) (t/ha)
Wheat sown with Farmer's practice 15.92 3.53 2.31 1.95
‘Wheat sown under CA with RFD & 35.25 6.64 239 218
without herbicide
Wheat sown under CA without RFD & 16.33 3.61 248 223
with herbicide
Wheat sown under CA with RFD and POE 8.92 2.66 4.02 342
herbicide (clodinafop + metsulfuron) 400 g/ha

*Values are the average of 4 farmers, RFD- Recommended fertilizer dose
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Greengram (Summer 2017)

Five OFR trials on greengram were conducted
during summer 2017 with four treatments namely(i) CA
with RFD & without herbicide (ii) CA without RFD & with
herbicide (iii) CA with RFD and POE herbicide
(imazethapyr) 1000 ml/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
1000 g/ ha was more effective (grain yield 1.68 t/ha and B: C
ratio 2.75) over farmers practice (grain yield 0.92 t/ha and
B:Cratio 1.36) and other treatments (Table 5.4).

arfaat 5.4: 7 2017 & SRA Ryae # f62 10 2 wee= & 431 1 g / wvedr & el
Table 5.4: Comparison of productivity/ profitability of greengram in OFR at Seoni during summer 2017

Treatment Weed density® Weed dry weight* Grain yield* B:C
(Noy/ nf) (g/nT) (t/ha) ratio
30 DAS Harvest 30 DAS Harvest

Greengram under CA with RFD and 58.4 35.6 28.68 17.81 1.33 237
without herbicide
Greengram under CA without RFD and 28.7 15.7 9.84 5.55 0.89 1.46
with herbicide
Greengram under CA with RFD and 9.4 15.5 315 9.72 1.68 275
herbicide
Farmer's practice 16.4 23.2 9.75 13.24 0.92 1.36

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

5.1.3 Wi &N @ Jaa aF—Ig—H7T v
ugfad d WUaaR ud"s deer @1
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5.1.3 On-farm research and demonstration of
weed management technologies in rice-
wheat-greengram cropping system under
conservation agriculture (Katni locality)

On-farm research (OFR) trials 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 were continued during Rabi
2016-17 and summer 2017. The data recorded was averaged
over five OFRs and reported.

Wheat (Rabi 2016-17)

The major weed flora observed was Medicago
denticulata, Chenopodium album, Lathyrus sativus, Vicia sativa,
Anagallis arvensis and Parthenium hysterophorus. Wheat
grown under CA with recommended fertilizer (120:60:40 kg
INPK/ha) and herbicides (clodinafop + metsulfuron 400
g/ha) reduced weed dry biomass effectively by 93.2 %
compared to conventional farmer's practice. Treatment of
RFD + herbicide under CA produced wheat grain yield of
4.21 t/ha, 18.6 % higher than farmer's practice. Higher B:C
ratio of 3.61 was recorded with the same treatment as
compared to1.92 under farmer's practice (Table5.5).
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darferat 5.5 : fAf=1 STAR! & WRUaaR Ud 718 & Sus TR UH1d (G, T6l 2016—17)
Table 5.5: Weed managementand productivity of wheat in OFR atKatni locality during Rabi 2016-17 (average of 5 OFRs)

Treatment Weed density Weed biomass Grain yield B:Cratio
(noy/ nf) (g/nf) (t/ha)

Farmer’s practice (1 hand weeding) 69.8 20.8 3.55 192
RFD (120:60:40 N, P,0Os, K;O kg/ha) + 57.8 294 3.60 345
Unweeded under CA

RFD (120:60:40 N, P,Os, K5O kg/ha) + 24 421 3.61
(clodinafop + metsulfuron 400g/ha) under CA

'11'\17 (ﬁw 2017) Greengram (Summer 2017)

T B H Y WRUAAR, Gl STH, BIHfor,
PISE=IW T4 IR 9 Y | WRUGAR] BT Y& AR
wefer ugld | SWE TE (3060 UL U /T) T
FICIITITIR 100 I1. /3. B3 § G796 ggfa o gorm o
71.3 UforeIa & 91T 1T | 3T BT IS 1§96 TGl H 0.98
T./% Us 8 o fF ove ugfy 7 062 T. /7 & A
ST SIUT 2.80 YET ST {6 e dgfar & 1.80 & &
fopa rar (arferat 5.6) |

The major weed flora observed was Paspaladium,
Commelina, Phyllanthus and Euphorbia sp. Weed dry biomass
in greengram grown with recommended fertilizer (30:60 kg
NP/ha) and herbicides (imazethapyr 100 g/ha) under CA
was 71.3 % less than farmer's practice, similarly, the seed
yield was 0.98 t/ha compared to 0.62 t/ha under farmer's
practice. Higher B:C ratio of 2.80 was recorded with the
same treatment as compared to 1.80 under farmer's practice

(Table5.6).

dfer®t 5.6 : A= STRIRT &1 @RUTIR U9 77 &1 SUST IR Y9G (He-, UTsHHTe 2017)
Table 5.6: Weed management and productivity of greengram in OFR at Katni locality during summer 2017 (average of 5

OFRs)
Treatment Weed density Weed biomass Grain yield B:C ratio
(no/ nf) (g/n7) (t/ha)

Farmer's practice (1 hand weeding) 12.60 21.60 0.62 1.80
RFD (30:60 N, P05 kg/ha) + Unweeded 15.20 26.10 0.65 2.20
under CA

RFD (30:60 N, P,Os kg/ha)+(imazethapyr 440 6.20 0.98 2.80
100g/ha) under CA

51.4 Wftra & @ Iwla aEa—Ig—Ha
AR FEA—FI—HT B YUl
EXUAAR Y§ed aa-ifedl &1 ia—wr
we gd ugeA (ARRiEyR 83)

WG N & @id FEE—IE—HgT AR
FAA—TT—HT B YOIel! H WRUTIR Jae= qpatnal
& fam & &5 H UqeiA 3R Jid fhar 72 | .U,
3R, ey RRAER frel & = wial awrers, RmiRar ok
GaRar # ¥4 (2016—17) & <R g 3R =41 § o1 WA
(2017) & SR 91 H 5 74|
18 (¥d1, 2016—17)
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HEHRR 60+4 TT. /) B AT AT I DT 7T
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$H ERUGIR O 3R Yh TRIERT ST Fa g2l

5.14 On-farm research and demonstration
of weed management technologies in rice-
wheat-greengram and rice-chickpea-

greengram (Narsinghpur locality)

On-farm research (OFR) trials cum demonstration
on weed management in rice-wheat-greengram and rice-
chickpea-greengram under conservation agriculture (CA)
were carried out at three villages, viz. Baglai, Simariya and
Khamariya in Narsinghpur locality during Rabi (2016-17) in
wheat and chickpea, and during summer (2017) in
greengram.

Wheat (Rabi, 2016-17)

The major weed flora observed were Medicago
polymorpha, Vicia sativa, Phalaris minor, Convolvulus arvensis,
Lathyrus aphaca, Chenopodium album and Sonchu soleraceus.
Application of recommended fertilizer dose (120:60:40 N,
P,O,, KO kg/ha) along with herbicide (clodinafop +
metsulfuron 60+4 g/ha at 25 DAS) under CA resulted in
the lowest weed density and dry biomass accumulation
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(Table 5.7). This treatment also produced higher plant
height, number of spike/m row and spike length. As
compared to farmers practice (conventional tillage, higher
seed rate and without proper weed management), the
improved weed management techniques in CA produced
29% of higher wheat grain yield (4.26 t/ha), net return (%
53736) and B:C ratio (3.66).

arferr 5.7 - Gxfard SN Ul & afcra ¥el 2016—17 @ TR g, 3 3M.UH.3R. HT TG

Table 5.7:  Performance of wheat with or without herbicide under CA practice during Rabi 2016-17
Treatment Weed | Weeddry | Plant No. of Spike | Grain | Gross Net B:C

densi weight height | spike/m | length | yield | return | return | ratio
(no,/nt) | (g/nT) (cm) row (em) | (tha) | ) ®

Farmers practice 40.3 16.0 88.9 58.7 154 3.30 57255 26880 1.88

CA. with RED and without 34.7 215 97.3 66.9 158 | 376 | 65236 | 46686 | 3.52

herbicide

CA with RFD and herbicide 9.8 33 102.2 79.9 16.6 426 73911 53736 3.66

Values are the average of four farmers; CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide: clodinafop +

metsulfuron 60+4 g/haat25 DAS

91 (Y1, 2016—17)

I H, [ARST UCIgar, AURINe BIH] 7T
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Chickpea (Rabi, 2016-17)

The major weed flora observed were Vicia sativa,
Lathyrus aphaca, Avena fatua, Euphorbia heterophylla,
Parthenium hysterophorus and Sonchus oleraceus. Weed
density and dry weight in chickpea grown with
recommended fertilizer (30:60 N, P,O, kg/ha) and herbicide
(pendimethalin 750 g/ha at 2 DAS) under CA was 24 and
29%, respectively lower than farmers practice (Table 5.8).
The maximum plant height was observed with farmers
practice, whereas, number of pods/m’ was the upmost from
the plots received recommended fertilizer and improved
weed management practice under CA. The seed yield of
chickpea was 1.56 t/ha in CA practice with improved weed
management technique. The higher B:C ratio 3.90 was
recorded with the same treatment, whereas the B:C ratio
was only 2.24 in farmers practice.
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Table 5.8: Performance of chickpea with or without herbicide under CA practice during Rabi 2016-17
Treatment Weed Weed dry | Plant height| No. pods Seed Gross Net B:C

density weight (cm) /plant yield return return ratio
(no./nf) (g/nr) (t/ha) ) )

Farmers practice 21.0 12.9 56.7 34.9 1.47 99616 35900 2.24

CA with RFD and

without herbicide 423 20.3 51.8 32.7 1.04 76164 29548 283

el REDAnd 16.0 9.18 523 45 1.56 114664 51148 3.90

herbicide

CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide: Pendimethalin 1000 g/ha as pre-emergence (PRE)

41 (e, 2017)

1157 g & SR WU S Ted 5T (2017) UG
3. Teror 1 Seded @ |rer fa R o 7 () framat
@ A (i) MY D G IRIGE. AR (AT sfuss
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1. /7. 20 371 a1 & 1<) i1 & gera: srgasr Rglaar
grRffaas ReeveRg AR Bigayw dewef~aw anf
WRUTAR U T | WL, B qe SAIISS B A IR
JdS (30:60: T fHUT. /B.) B MM & uRvm w@wy
HHY: 54 3R 27 U HH TRUFIR T@ 3R Y&B WR
&1 wag gon (arferer 5.9) | gt Siedic § 1€ # duf
@ ARHaq Harg R ufey dien wieral @ e e
ge | foar o uRuRe &dt @ gom # e #
I ENIAR YeEE ddIe o Sed g del Sus
(1.34 T /2.) 3R .39, 3rgUTd (3.72) WIS 83T |

Greengram (Summer, 2017)

During summer 2017 OFR trials on greengram
under CA were conducted with three treatments, viz.
(i) farmers' practice (ii) CA with RFD and without herbicide
(iif) CA with RFD and with herbicide (imazethapyr100 g/ha
at 20 DAS). The major weed flora observed were Dinebra
retroflexa, Euphorbia heterophylla, Eleusine indica, Brachiaria
reptens, Parthenium hysterophorus and Phyllanthus
maderaspatensis. Application of recommended fertilizer dose
(30:60 N, PO, kg/ha) along with herbicide under CA
resulted in 54 and 27 % lower weed density and dry biomass
accumulation, respectively (Table 5.9). The same treatment
produced the maximum plant height and number of pods
per plant in greengram. As compared to farmers practice,
the improved weed management techniques in CA
produced higher greengram seed yield (1.34 t/ha) and
B:Cratio (3.72).

aTferaT 5.9 : TIET S gy & 3fcrd W7 2017 & TR H37 H 3M1.UE.3MR. BT g41G

Table 5.9 : Performance of greengram with or without herbicide under CA practice during summer 2017

Treatment Weed Weed dry Plant No. | Seedyield| Gross Net B:C
density weight height | pods (t/ha) return return ratio
(no/nf) |  (g/md) (cm) | /plant ® ®
Farmers practice 89.8 59.8 38.7 14.1 1.2 70803 35303 1.99
CA with RFD and without 2347 1865 387 | 127 1.15 64224 45474 343
herbicide
CA with RFD and herbicide 413 43.5 40.5 14.7 1.34 74705 54605 3.72

Values are the average of three farmers; CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide: Imazethapyr 100 g/ha
at20DAS

5.1.5 uxféra & & 3faifa a—g /91— 515 On-farmresearchand demonstration of weed
T4 T8N g1 Bud YghI ¥ WRUGaR management technologies in rice-wheat/
; A . chickpea-greengram and urd-wheat-
e il i ELER L tq greengram system under conservation
el (dre &) agriculture (Patan Locality)
a1 (@¥iF 2017) Rice (Kharif 2017)

HYD Y& WX Y U9 Y PRIGH B i
@R 2017 H UTCA &7 & UM Gl Ui, WRRTRERAT,
IR 3iR Mretiar § el gar2 arel o= # I=1d WUddR
TeET IR GUDl B FEHIr | Wi @iy @ siaiia

On-farm research (OFR) trials were undertaken on
weed management in direct-seeded rice during rainy season
of 2017 at 6 farmers' fields in the village Podi, Ponia,
Kheraramkhiria, Boria and Bhiloda of Patan locality. Weed
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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. Application of recommended
fertilizer dose (RFD) (120:60:40 N, P,O,, K,O kg/ha) along
with the application of herbicide (pyrazosulfuron 20 g fb
bispyribac-Na 25 g/ha) was more effective (weed dry
weight, 34.0 g/m’; grain yield, 4.60 t/ha; BCR:2.96) over
farmer's practice (high seed rate+ unbalanced fertilizer
without proper weed management) (weed dry weight,
93 g/m’; grainyield,3.81t/ha; BCR:1.90) (Table 5.10).

AITABT 5.10 : FIF 2017 B TR &9 B Vers ST YIS &5 H ERYTIR Y68 Ud  Seqradhdr | (6 fhaml & i)
Table 5.10 : Weed management and productivity of direct-seeded rice in OFR at Patan locality during Kharif 2017 (average

of 6 farmers)
Treatment Weed Dry weight | Grainyield | Gross | Net profit B:C
density (g/nf) (t/ha) return (X/ha) ratio
(Nojfury @/ha)

Farmer’s practice ( high seed rate + 56 93 3.81 59864 28239 1.90

unbalanced fertilizer without

improved weed management)

RFD (120:60:40 N, R,0;, KO 24 34 4.60 71796 47521 2.96

kg /ha) +(pyrazosulfuron 25g)

fb bispyribac - Na 25 g/ha)

Values are mean of 6 independent fields.
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5.1.1.6 On-farm research and demonstration of
weed management technologies in rice-wheat-
greengram, maize-wheat-greengram and maize-

chickpea-greengram (Bargi locality)
Rice (Kharif, 2017)

At Bargi locality, OFR trials were conducted at five
villages, viz. Silua, Sagda, Devri, Rosara and Pipariya
Charghat during Kharif (2017) in rice and maize under rice-
wheat-greengram, maize-wheat-greengram and maize-
chickpea-greengram cropping system. The major weed
flora observed was Echinochloa colona, Commelina communis,
Cyperus iria and Aternanthera sessilis. As compared to
farmers practice, application of recommended fertilizer
dose (120:60:40 N, P,O,, K,O Kg/ha) along with herbicide
(bispyribac sodium 25 g/ha at 20 DAS) effectively reduced
the weed density and dry weight by 72.8 and 77.6%,
respectively. The grain yield (3.89 t/ha) and net return
(¥ 40345 /ha) was also higher in CA with RFD and herbicide
incomparison to farmers practice (2.95t/ha) (Table 5.11).



aTftien AfdaeT 2017-18
Annual Report 2017-18

AR
ICAR

arferdr 5.11 : Wi B ugfd & &idva W% 2017 & SR 99 # AUGBIR. B W41

Table 5.11: Performance of rice with or without herbicide under CA practice during Kharif 2017

Treatment Weed Weed Plant No.of | Panicle | No.of | Grain | Gross Net B:C
densi dry height | panicle | weight | grains/ | yield | return | return | ratio
(no./; weight | (cm) /m row (g) panicle | (t/ha) (84 (4]
)
Farmers practice 113.8 162.8 51.6 56.1 2.86 107.8 295 45725 15075 149
CAwithRFDand without| 1555 | 2036 | 510 | 468 | 240 | o918 | 239 | 37085 | 19495 | 211
herbicide
G veith REC) sl 31.0 65 | 708 043 | 339 | 1373 | 38 | 60295 | 40345 | 3.02
herbicide
Values are the average of four farmers; CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide: Bispyribac-Na 25 g/ha
at20DAS
HFhT (E’\ﬁ'[ﬁ 2017) Maize (Kharif, 2017)

b1 § qRAT: BT FRYI, FHIFANTAST
PIaIGIgeTd SRI AMG WRUTAR I T | WY, B
B U ARG AT (120:60:40-YA.41.%. 6T /7)
3R gdtarge (TIfor 750 U1 /3. 30 A gaIE & 916) &
Rl 1 S o B )
ERUAAR Ocd 3R Y&b IR
HHI: 72,6 3R 91 Ufcera o
et @ acft | ww e
qehT TS B 9UW LU, &
qrI Jd WRUAGIR g6e
daie 9 608 €4/%. |
T il @1 qor-l # 3rferd Py
e Red R 63340) 3l A A
U (3.72) T FeHe H
Tt gaim (qiferat 5.12) |

The major weed flora observed was Commelina
communis, Echinochloa colona, Alternanthera sessilis, Mullogo
pentaphylla, Convolvulus arvesnsis etc. Weed density and dry
weight in maize grown with recommended fertilizer
(120:60:40 N, P,0;, K,O kg/ha) and herbicide (atrazine 750
g/ ha fb tembotrione 120 g/ha at 30 DAS) under CA was 72.6
and 91%, respectively lower than
| farmers practice. The grain yield of
maize was 6.08 t/ha in CA practice
with improved weed management
technique. As compared to the
farmer practice, the higher net
| return (X 63340) and B:C (3.72) ratio
| were recorded with the same
|| treatment(Table5.12).

ATfAeDT 5.12 : I BiY TGl & ST WIh 2017 B SR HaDT H JLIB.AR. BT T41G

Table 5.12:  Performance of maize with or without herbicide under CA practice during Kharif 2017

Weed Weed dry Plant No. of Grain Gross Net B:C

Treatment density weig:\t height cobs/m? yield return return ratio
(no./n) (g/m”) (cm) (t/ha) ®) ®)

Farmers practice 139.8 122.7 164 10.9 5.07 72248 37247 2.06
Koy with B 95.0 1564 158 104 354 50445 | 32145 | 276
without herbicide
A pvith KD 04 383 10.7 176 116 6.08 86640 63340 3.72
herbicide

Values are the average of four farmers; CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide: Atrazine at 1000 g/ha as PRE /b

tembotrione 120 g/ha at 30 DAS

52 HHell A YHIATH WUTIRT & HROT 7 dreh)
IUS B BT ATHAT Aisced D R

5.2.1 ERUAAR  Ya4u< ad-ibdl &1 PYD @
amifre—anfe Semm 3R snofifasT grar
UR UHTE HT ATHe-

<o & fhudl & wEiie—enfe Semm ud
STolifdeT grerm W A= wxuqarR weud da-ibal &
"9 Bl A B P U ve demg fhar |

52 Yield loss estimation through models using
data on early weed infestation in crops Others

5.1.2Impact assessment of weed management
technologies on social upliftment and
livelihood security

A study was carried out through the centers of AICRP-
WM with the objectives to assess the impact of different
weed management technologies on socio-economic
upliftment and livelihood security of the farmers of the
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SRR @) A= 7131 &1 SuANT B aret fsarr a5t
T, MBI & SUANT BT T, AMHe © fgdrd
o AT B ATl STl BT VbR, ST @1 fafi= 831 #
SUSErl, AT fUeee § SuAT 8 arell arHl B
HE=, 9T ol Siid U faft ol # axgdart & suanT
R H fORga THE vEHE Y | § Hawferd aRem
a1 g fbg g
BTSN JIAT BT SUAT
ney ST+

g i H, 48R IR SR 7e9 H |41 SOxarar g
BTG H 63.6 % ITIRGIT A AT H STt BT
SUINT &R o, Wi 7 uew ¥ 3 3R 9% STRemET
SITIRTT A3 | HHE: STaT 3R BH # et &1 |
PR I |

arfersr 5.13: 9eg @ # wranel =T BT SuAnT

Table 5.13: Use of herbicide dose in Central Zone
Sr. Particular No. of farmers followed
MP | Bihar | CG ur
Less than recommended dose 8 0 1
Higher than recommended dose| 3 0 0
At recommended dose 81 | 20 14 20
Total 92 | 20 22 20

MP- Madhya Pradesh UP- Uttar Pradesh CG- Chhattisgarh
qd S+

gd 9 @ Iodl 4, |l Iavarar s A A
SMHAT BT SUANT B o, Saie uld=d 97 & 25 %

SORGTAT SRIRTG ¥ SIferp A1 AR BT SUART
B o |

arferdt 5.14: gd WA F B AAT BT SR

STHYT HrHewd - 5

Research Programme - 5

country. Detailed information was collected on number of
farmers used different doses of herbicide; time of
application of herbicide; types of nozzle used for herbicide
application; availability of labourers in their locality;
quantity of water used in herbicide application; source of
water for spraying and utilization of weeds by the
respondent for different purposes. Compiled results on
these parameters are presented below:

Application of herbicide dose
Central Zone

In Central Zone, all respondents from Bihar and UP
and 63.6% from Chhattisgarh used to apply herbicides at
their recommended doses wheareas, 3 and 9 %
respondenets from Madhya Pradesh used to apply
herbicides' doses higher and lower than the recommended,
respectively.

Madhya Pradesh

i

B Less than recommended dose
88% m At recommended dose
® Higher than recommended dose

fora 5.1 #ea wew ¥ WA &1 ST
Figure 5.1: Use of herbicide dose in Madhya Pradesh

East Zone

In states of East Zone, all respondents used to apply
herbicides at their recommended doses, wheareas, some
(25%) respondenets from West Bengal used their higher
doses than recommended.

Table 5.14: Use of herbicide dose in East Zone
S. Particular No. of farmers followed
i Odisha Jharkhand West Bengal Assam
1. Less than recommended dose 0 0 0 0
2. Higher than recommended dose 0 0 5
3. | Atrecommended dose 20 22 15 21
Total 20 22 20 21
WB-West Bengal, JH- Jharkhand
37 A1 North Zone

ITRIEE 3, 95% ITRATAT JIFRIRT =T 3 erehrehy
&1 SUANT G4 &, Gdfh Bl V&b ITRETT JRI AT
W SUIQT 7 YR P SUANT FR TET AT| WO ¥, 68%
Faxerar AT § Wafd 32% STRETAT g
HTAT A SATET H ST 6T SYIRT - o | fEAreret e
3R sRATOM ¥, T SFERia |31 ®T e 78l o) @
o 3iR §71 ISUT ¥ 38.9 3R 47.8% IRGTAT ARG AAT
U PHHI: BH / SUTET H AT T SUANT Hed o |

In Uttarakhand, 95% respondents were using
herbicides at their recommended doses wheareas, only one
respondent was using their higher dose than recommended.
In Punjab, 68% used herbicides at their recommeneded
doses while 32% were still using their higher doses. In
Himachal Pradesh and Haryana, farmers were not
following the recommended doses and 38.9 and 47.8% of
respondents from these states used to apply herbicides with
lower/higher doses thanrecommended.
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drfer®T 6.15: ST W9 § wnepnelt /=T BT SuET
Table 5.15: Use of herbicide dose in North Zone

No. of farmers followed
HP |Haryana | Punjab UK
1. | Less than recommended dose 3 5 0 0
2. | Higher than recommended dose| 4 6 7 1
3. | Atrecommended dose 11 12 15 19
Total 18 23 22 20
HP-Himachal Pradesh, UK-Uttarakhand

<f@or o=

gféror S §, TS Beted iR dee el 3
Tl SARETAT ST AT 3 WA BT SUART et o,
ST ggURY SR ARG # Th—Ud STRGIIT WRITAR
HeEe ® oI STeh=Irel B AR /AT DT IUIRT 8
PR IET AT |
arfereT 5.16: SRIT S ¥ eebATE T=T @1 SuAnT

Sr. Particular

Himachal Pradesh

® Less than recommended dose
® Higher than recommended dose
At recommended dose

sl 5.2 fewreret wer # wma=el @1 SuAnT
Figure 5.2: Use of herbicide dose in Himachal Pradesh

South Zone

In South Zone, all respondents from Telangana,
Karnataka and Kerala used to apply herbicides at their
recommended doses wheareas, one respondent from
Puducherry and Tamil Nadu each were not following the
recoommened doses of herbicide for weed management.

Table 5.16:  Use of herbicide dose in South Zone
Sr. Paibictilar No. of farmers followed
Telangana Karnataka Kerala Puducherry Tamil Nadu
1. Less than recommended dose 0 0 0 1 4
2. Higher than recommended dose 0 0 0 0 0
3 At recommended dose 10 20 12 6 9
Total 10 20 12 7 10

el foesaa § SughT 89 ard Alvid @ UeR
e i

yedell & qegd W, fhaml grr wmeaeh w & forg
U & A 9l AT R R SRR Uha B
TS | 399 Ured ool 9ard € f Hqea &4 §, 92y uqe &
50% ¥ 3ffSrd fHar &l &9 Aroid, oidfd dad 40%
foraT wele B4 AIoTel BT STANT IS B & fIv -
S| BT, DA 6% T fosaa & Siwg og TR
Bl T SUIRT B o | 3G T4 31941 H, T STREwr
ol B AloTdl BT SUART R W8 o Sidfdh BRITE H 35%
SIRETET 0 Wl H§ el B & g € 9 &1
SUIRT R e o |

daiferdT 5.17: 78 & § A foser § SugnT g9
el faf=1 et

Table 5.17: Nozzles used for herbicide application by
farmers of Central Zone

o | Particalay No. of farmers followed

MP Bihar CG | UP
1. | Flat fan 37 20 13 20
2. | Hollow cone 50 0 7 0
3. | Flood-jet 0 0 0 ]
4. | Power spray 5 0 0 0
5. | Sand or urea mix 0 0 0 0

MP- Madhya Pradesh UP- Uttar Pradesh, CG- Chhattisgarh

Type of nozzle used for fertilizer application
Central Zone

Through questionnaire, information was collected on
types of nozzle used by the farmers for herbicide spray.
Results from this section revealed that in Central zone, more
than 50% farmers from Madhya Pradesh used hollow cone
nozzle for herbicide spray while only 40% of the farmers
were using flat fan. However, only 6% farmeres used power
spray for spraying purpose. In all other states, all
respondents were using flat fan nozzle except in case of
Chhattisgarh where 35% were using hollow cone for
spraying herbicides in their fields.

Madhya Pradesh

40.2%

® Flat fan
= Hollow cone

= Power spray

o 5.3: 71 vy # fGAE g™ ST R o A
=1 =rorer
Figure 5.3: Types of nozzles used by farmers of
Madhya Pradesh
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aifsem # 50% A weie B FioTel BT ST
Siafe 36.4, 9.0 3N 4.6 % b= 319 &= F STH-TeH W B
o were wie, va /gRar e SR &l @ 31 SuanT
B W® J| Ul 4 § SOy fHEe (44.7%)
X/ gRar & wrer e Wat # fvee @ O ik I |
BE (31.6%) fsHTa & oy vele B AioTet 1 STIRT B
e ¥ | QY SR, SIRWUS # Wl ITRQIAT Yele B Arord
D R UMD Dl [BSDHIT B A | AR ST9 A HFO Bicl
I BT U IULANT B 8 o, Saih 399 H T Iavard
BT BT X/ JRAT & A1 Ao = fosHa dl o |
AIFA®BT 5.18: 7 W 5 WG fed ¥ SUATT B drel

faff= Arera

Table 5.18: Nozzles used for herbicide application by
farmers of East Zone

STHYT HrHewd - 5

Research Programme - 5

East Zone

In Odisha, 50% farmers used flat fan nozzle whereas
36.4,9.0 and 4.6% farmers were using flood jet, sand or urea
mix and hollow cone for spraying herbicides in their areas.
In West Bengal, most of the farmers (44.7%) were applying
herbicides with sand or urea and some of them (31.6%) were
using flat fan nozzle for spraying. On the other hand, in
Jharkhand, all respondents used to apply herbicides with
flat fan nozzles and some of them (25%) were also using
hollow cone whereas in Assam, every respondents used to
mix herbicides with sand or urea for itsapplication.

Odisha

SR Wil

fewrae wdwr #, 63% STRGET IWMHAE B B forw
BRR ¥ Tede B ATl B SUANT B o | BT, agd
BH 105, 5.3, 15.8 31X 5.26 % THHI: BIcAT DI, TS wic, IO
B UG Xd/gRAT & T MHARN BT SUANT IR o |
BRI ¥, 60% W a1fe fFaM Fole B BT SUATT &R ©
o oifb R ARG WHTEN B & oy = oiad B
A} LT B <8 o | 919 H, T 59% [ fosaa &
Ty Fele B Aol BT SUINT 9 8 9, Ecifd S 9
B 36% WSHIE B oy Ular B &1 i STINT IR IE o |
IRES ¥, T IIRIMET AwHARN W F Y qor HY
TS Sic TSt B SUART B o |
ATfA®T 5.19: IR S H IMHATEN f5gdhrg § IuanT 89 arel
fafr= srorer

Table 5.19: Nozzles used for herbicide application by
farmers of North Zone

No. of farmers followed
Sr. | Particular HP | Haryana |Punjab | UK
1. | Flatfan 12 14 13 20
2. | Hollow cone 2 5 1 1
3. | Flood-jet 1 7 4 9
4. | Power spray 3 4 8 0
5. | Sand or urea mix 1 3 0 0

JK-Jharkhand, WB-West Bengal

No. of farmers followed
Sr. | Particular Odisha | JK WB | Assam
1. | Flatfan 11 20 12 0
2. | Hollow cone T 5 5 0 ® Flatfan Flood-jet
3. | Floodsjet 8 0 4 0 = Hollow cone m Sand or urea mix
4. | Power spray 0 0 0 0 faa 5.4 aifeen ¥ framt g’ SuanT f5d o arel
5 Sand i 2 0 17 20
P ST Figure 5.4: Types of nozzles used by farmers of
JK-Jharkhand, WB-West Bengal QOdisha

North Zone

In Himachal Pradesh, 63% respondenets were using
flat fan nozzles in the sprayer for spraying herbicides.
However, very few 10.5, 5.3, 15.8 and 5.26% also used
hollow cone, flood jet, power spray and herbicide mixed
with sand or urea, respectively. In Haryana, more than 60%
farmers were using flat fan but some respondents were also
using other nozzles for herbicides spray. In Punjab, around
59% of the farmers were using right nozzle for sprying i.e.
flat fan, however, some of them (36%) were also using power
spray for spraying. In Uttarakhand, all respondents were
using flat fan nozzle for herbicide spray, however, some of
them were also using flood-jet nozzle.

Himachal Pradesh

B Flat fan

B Hollow cone
Flood-jet

B Power spray

B Sand or urea
mix

i 5.5: fRwree wew o foumr gRT SwET 5 Wi 9t
fafd=r <rore

Figure 5.5: Types of nozzles used by farmers of
Himachal Pradesh
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South Zone

In Telanagana state of South Zone, 77% farmers used
to spray herbicides mixing it with sand/urea. Few of them
(15.4%) were also using power sprayer to apply herbicides
in fields. In Kerala, most of the farmers (92%) were using
flood jet to spray herbicides while in Tamil Nadu and
Karnataka all respondenets were using flat fan nozzle along
with few using flood-jet, power spray and sand or urea mix
in Tamil Nadu.

ATFABT 5.20: TRT S H T fFeaTa | SURTT B arel fafi= Ase
Table 5.20: Nozzles used for herbicide application by farmers of South Zone

. No. of farmers followed

Sr. Particular Telangana Karnataka Kerala Puducherry Tamil Nadu
1 Flat fan 0 20 0 1 10

2 Hollow cone 0 0 1 0 0

3 Flood _jet 1 0 11 1 1

4 Power spray 2 0 0 0 1

By Sand or urea mix 10 0 0 5 1
Beqa w= West Zone

uf¥g o9 #, ORId 3R AERTg H HH 85 3R
636% e e W & R wde $9 Ao
BT SUANT PR X2 o, TP §7 5401 D HB [Har HA:
;%aﬂ?mwﬂnaﬁmﬁ?ﬁa‘w%qﬁa‘faﬁﬂwmﬂaﬂ
|

5.2.2 Bl ¥ YHIATA @WIYAIRI & BT &I+l qrel]
SYS &I &1 ATHaA Afsd & gRT

g WRAY FHfad WRUTIR UeEH IHeEH
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Td 9 Y6F HR W ST U fhar Tan| 39 srafy |
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T | ey F udl gl b AR sel & oy oud
(1985) ERT UEATdd Hisd Wil fh WRUGARI DI H&AT g
I R W IR 89U 81 & Aidber & forg da

SUYRT U 4 |

IR D75 4, SIS B SR TRUTART BT H=AT
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In West Zone, 85 and 63.6% farmers were using flat
fan nozzle to apply herbicides in Gujarat and Maharashtra,
respectively while few 15 and 36.4 % farmers were also using
hollow cone for spraying herbicides.

5.2.2 Yield loss estimation through models using data on
early weed infestation in crops

Data on weed density and dry weight along with yield
of the crops were collected from experiments conducted by
different centres of All India Coordinated Research Project
on Weed Management during 2001 to 2015. Experiment
conducted on rice consecutively for 3-4 years were
considered for the study during the period. For rice crop,
data on three AICRP-WM centres (Bhubaneswar, Bangalore
and Jorhat) were selected for the study based on the data
suitability. Before fitting the model, data pre-processing and
model diagnostics were performed to avoid any bias or
inappropriateness of data for the fitting.

Models proposed by Dew (1972) and Cousens
(1985) were used for the present data along with linear and
quadratic models. It was found that for most of the data,
model given by Cousens (1985) found to be best which is
based on density and dry weight of weeds and predicted the
yield loss.

In Bhubaneswar centre, a positive relationship was
found between yield loss and weed density data and
quadratic equation was fitted to the data. Parameters were
found highly significant at 1% level of significance whereas,
non-linear model was fitted to the data on weed dry weight
with corresponding yield loss. Best fit models were selected
based on minimum AIC and BIC criterion. Model
parameters are givenin tables.
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Figure 5.6: Fitting of data of Bhubneswar centre using different models

y,=a+bx+cx
aifer®r 5.22 : g7 e Hisd & WY AUEs] $ A

Table 5.22 : Parameters along with their significance for Quadratic model

Parameter Coefficient Std. Error t p-value R’ Adj. R’
Intercept (a) -8.551 2911 -2.937 0.004 **
Slope 1 (b) 2235 0365 6125 <0.001 *** 0.620 0.607
Slope 2 (c) -0.042 0.010 -4.102 <0.007 ***
ix
Y= :
i
+ R
1 =X
afer®r 5.23 : IR—Rgd Arsd & 6T U9 HieT & q9a1q Ui S9 Abcs! & A
Table 5.23 : Model and its parameters along with their significance for Non-linear model
Parameter Coefficient Std. Error t p-value AlIC BIC
i 2.681 0.576 4.656 <0.001 ***
m 100.0 92.25 1.084 0.283 = 391.2

TR # T AFDT (ERUTARI &I G&IT Td Y
MR) & ford IRRge Afsa & wavT Suygaa g 74T |
JARHIY STl § WXUAIR] & H&T U4 I R & 44
IS HY AT AT | 919 BT IS BT ST H WRYAARI
$a¥ﬂ;mfﬂ$aﬂ35uﬁmaaﬁaﬁmﬁmﬂlﬁ’|@aw
THR 8 :

In Bangalore, for both the parameters (weed density, weed
dry weight), non-linear models were found to be best fit to
the data. In most of the data points, close association was
found between the weed density and dry weight. Data
revealed maximum 35% yield reduction due to weeds in rice
crop. Modelis givenas:

NON-LINEAR MODEL
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Table 5.24 : Fitting of data of Bangalore centre using non-linear models

lndep.endent Parameter Coefficient Std. Error t p-value AlIC BIC
variable
Weed density i : 4 : <0.00]***
i 0.374 0.103 3.635 01 635.6 6432
m 30.55 7.893 3.871 <0.001***
Wi ight 1 *
eed dry weigh i 1.809 0.621 2,913 0.004** s |eery
m 20.77 2.800 7.418 <0.00]***
GIREC H, WUddR qsh In Jorhat, in case of weed dry
WX & A H, 0 FHIHIT Hise QUADRATIC MODEL weight, quadratic model fits the data

ST Pl 3D OvE 9§ e FRaT 2 | s el
seT # IrftrhaH 33 wfoerd Sue # 8

well. Maximum 33% of yield reduction
was observed in the data. In some

w
Ellﬁé@ﬂélwwﬁﬁ,mﬁ? § H cases, very low yield losses were
TN g&p R P SN 98d 8 = observed with respect to higher dry
BH IYST JHATT <] T4 | £ o weight.
1.0 2.0 3.0
WEED DRY WEIGHT

R 5.8: @i wfiover Hise & ANEEl @ 4
Table 5.8 : Fitting of data of Jorhat centre using Quadratic models

aifeT®T 5.25: o9 THFHROT Afee & STINT TR GRec &5 D ol B T

Table 5.25: Parameters along with their significance for quadratic model

Estimate Std. Error t value P value R2 Adj (R2)
Intercept(a) -18.44 11.64 -1.58 0.122
X (b1) 25.57 11.70 219 0.036 * 0.77 0.73
X2(b2) -413 2.839 -145 0.156
5.2.3 WRUYAdR] @ DRI &9 drell 99l &Iff &  5.2.3 Study on Estimation of the yield losses as well
A UR I as economic losses due to weeds

AMAGIAFTIR. & A= d= grr o
844 U&F du udevl § (= ®Rel (a¥, e,
HrgH, HAd, Bad B Refd 3k fAed) @ yoR) ) g
2T HI ANOVA do-ld I fAvemer o a8 @ mar fs
& sRel @ aafds suwr w1 #§ weeyet i o
T B¢ SUANT T T AT W Higd 39 UBR B -
¥iumn = 00+ Year, + Location, + Season, + Crop, + Situation,, + 5
oil Type, + e,

& Wy, id 9, jd ©IF, ki 4199, 1§ H9,
md wad & Rafd wd ndf Bl & yoR 9 Hdfg
Jaeidd & | o/ ey, U6 IR IR® 2 e a3
AT T © f T8 (Arier faawr R amenfRd & vd o
3 0 Ud =TT UIs o 8 | Hisd fbe v | Ugal
fafr=1 mrgguel (A fadwor, a1 gfeedar sk Ffe M
P UFH WU D WKeTlste NG U9 AR fdes
wSierll & aremE | gie A |

Tl g9 € f @ BRSO eI, e e
e & yaR 7 Al & verd 9 8 arell Sus =1 &1
SIH! gIfad fava | faf=T =t sl &iik el @ gari
# Sus ' ¥ f=ar utg 1€ [Sus '1fY # fiear & forg
99 RS SwREA! T8 o |

Data on different factors (year, location, season, crop,
crop situation, and soil type) from 844 on-farm research
trials conducted by different centres of AICRP-WM, were
analysed using analysis of variance (ANOVA) to find out
the factors which significantly explained the variability in
the yield loss. ANOVA model (general linear model) was
fitted to the data whichis given as follows:

Yiume = 0L+ Year, + Location, + Season, + Crop, + Situation,, + S
oil Type, + €

where, v, is the observation pertaining to i"year,
j" location, k" season, 1" crop, m" crop situation and n" soil
type ey, is an error term assumed to be normally and
independently distributed with mean zero and a constant
variance ¢". Assumptions (normality, randomness and
homogeneity of the error variance) were confirmed with
studentized residuals and Shapiro-Wilk normality test
(Onofri etal., 2010) before fitting the model.

Results of the ANOVA revealed that three factors
viz. location (state), crop, and soil ty pe significantly affected
the actual yield losses at farmers' field (Table 4). Significant
differences were also observed between different locations
(states), crops and soil types. Year factor was unable to
explain significant variation in yield losses.



AR
ICAR

STHYT HrHewd - 5

Research Programme - 5

aifereT 5.26: IRGAPS IUST 1 SeT & forv A s Hisel oI fhe o & 918 ANOVA @I gRvrH :
Table 5.26: Results of ANOVA after fitting the general linear model to the actual yield loss data.

@)

Source DF Type III S5 Mean Square F Value Pr > F
Year 9 1284.19 142.69 3.45 0.06
Location 14 9309.03 664.93 16.09 <.0001
Season 1 24.32 2432 0.59 0.44
Crop 10 3364.28 336.43 8.14 <.0001
Situation 1 0.42 0.42 0.01 0.92
Soil Type 5 1665.02 333.00 8.06 <.0001
Distribution of yield_loss Distribution of yield_loss
60 60
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Fig. 5.9 Distribution of actual yield losses (%) due to weeds with significant contributors (a) location/ state (b) crop (c) soil type.

for=1 5.9 (31) # <@ @1 Gobar @ & faf= sat
T IEfdd ST 81 & ST H SIH! 1T & | IIRES
3 faf=1 wael § ST s I 71 3t TS wiefd
Savuey # A= wlerof & gt Ser F St siaw aran
T | §9 UK A= Tl 9 U 9uS g1 ST § ST
frrar oTE TS | g St FRST H 9, A (@R /<)
3R warer & Rerfey (Rifere / aiRen) = Suwt g1f # faeman
Bl HEaqUl ARAT el DI Sdih IS Sl BT FHem H
B SR AEEl & UBR P Y919 Hew@yol AT AT |
(Fr=1 5.9 9 ¢4 )

It can be seen in Figure 5.9 (a) that data exhibited great
variation between the actual yield losses of different
locations (states). Very high values of yield losses were
observed in the Jharkhand region whereas, Uttar Pradesh
observed great variation in yield loss data within itself.
Yield loss data of all the states were significantly different
from each other and thus contributed significantly in
explaining the variability in yield loss data. Among all other
factors, season (rainy/winter) and crop situation
(irrigated / rainfed) did not explain the significant amount of
variation in yield losses whereas, effect of crop and soil type
was observed significant in explaining the yield losses
(Figure5.9b &c).
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524 "Weed Manager' (App for mobile)

A mobile app named as Weed Manager was
developed by the ICAR-Directorate of Weed Research,
Jabalpur for providing weed management related
information to the 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.

Evaluation of App

The performance of the App was evaluated using
the data obtained from different users. Data were collected
through the pre-tested questionnaire from the users who
have downloaded the App. Questionnaires were sent to all
users. Out of which, 156 filled proforma have been received.
Questionnaire includes the opinion of users on different
points viz. general information, working of the App,
quality/reliability of information provided, satisfaction
level/easiness provided in the app, etc. along with
suggestions for improvement (Figure 5.10).

Others 10%
6%

Student
28%

RESPONDENTS

Non-respondants

Business

/ 3%

Academician
42%

o 5.10: drs #¥o 9 @ fAf=T SygrTEdt
Figure 5.10: Distribution of app users of Weed Manager

i 9 o8 W & & i Swarsdt (42%)
Renfag qur T 28% SYANTHG! B & Gl WRUAAR
WEtTS U 30T 9T 1 R TR B | Dad 11% STANTHAT
P & ST UT &1 SYANT AR & & | TT BT SYART B
aret framl Y B W@ HH B BT BROT YT B 3ol
HTST B Febell © | $Hferg T & &) 18 SHN FT 3rgaS
o=l 3 Ix 3G IR P A o gar ) W
SIT®N BT SdTe &1 Il # f S B A= a7
¢ & | weTaeh §, Ty & e fRifkne ye o 9o w9,
o1 sesr) R 5.1 d gefd i€ 2

Itis clear from the figure that most of the users (42%)
are academicians and around 28% users are student who are
doing their research work on weed management including
some graduate students. Only 11% farmers are using App to
get information on weed management. The reason for less
number of farmers using the App, could be the language of
the App i.e. English. Therefore, considering their problem,
work has been initiated to translate the information
provided in the App in Hindi. In questionnaire, specific
questions were also asked related to App and thus, view of
the users are depicted as the horizontal bar diagram
Figure 5.11.
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Figure 5.11: View of different users on different aspects related to mobile app
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EXTERNALLY-FUNDED PROJECTS

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

Trga faaufia uRaerd @eg 3@ Bt & o
o 3o waa A F oftsa e # gty ot o s
2 | 39 fAeeme § 39 UeR @1 |9 gRANER 9d T8l

2 | o9 uRIIoR BT AR 3K a¥ 2016—17 ¥ {3 T
ST e bl it faver e faar T g |

2017-18 year under these projects are outlined below:

. Ao & e wore Ry | €IS IgEETT | aafy et
sl. Project IHATIHAl | Funding agency R Period | Budget
Principal Collaborating ® Lakh)
invesﬁgamr institution
61 |Heyey @ WeaqR frd d @R d@al| smed gd HR BRE U, FE & 2017-20| 51.34
sl @ HIETH ¥ wHd FAEdAl AR| RP. Dubey I None
SfarT grem # gf Farmer FIRST
Enhancing crop productivity and livelihood Programme
security through improved technological ICAR
interventions in Jabalpur district of Madhya
Pradesh
62 | <ixféra gfY gonferdi & g vaaa eRUdaR | . Al L. SRR 52| 201720 | 65.00
wee Tl B Ao VK. ICAR fasm e, Hre
Development of integrated weed management | Choudhary ICAR - Indian
techniques for conservation agriculture systems Institute of Soil
Science, Bhopal
63 | e # gwrgIien Pler iR BT | G g LA AR g TE 2016-18|  13.00
G BT FAOIIIRR & fa6g 797 G919 BT | Subhash . None
Hetid Chander BASF India Pvt.
Evaluation of selection pressure for Echinochloa Ltd.
colona and Commelina communis in soybean
against Imazethapyr
64 | IR % WRUGANG 9T B YIS S BT | e HAR T e & 2015 -18 12.97
faaRer U TH.UMAMR. AT g 99%7 AP9% | Bhumesh qralegeielii] Norie
e fiifee Kumar wrafage
Phenotypic studies and genetic characterization MP
of weedy rice biotypes from Madhya Pradesh Biotechnology
based on SSR markers Council
6.5 |STR-—gdl Wrd # via fafderen, w@wed AR v | gefier BAR S, wofiqe freafierer, | 201518 | 37.07
amerRer et aer DBT, New Delhi | Manipur Univeristy,
Biological control based integrated Parthenium Imphal (Manipur)
management for saving environment, health
and biodiversity in North-East India
6.6 |BiTg SR HRel ¥ TUATY SRS ERGSE | qHY FAR gewl uRgrar B T8l 2017-19 | 18.00
& fgaw g9 ¥ BT fewififsr 3R | Bhumesh Industry Project Mone
FHIGAFA AT Hei—TT1ct) & =R GaTd T Jedice1 | Kumar
Evaluation of selection pressure of Cyperus
difformis and Echinochloa crush-galli in rice
against ALS inhibiter in herbicides in
Chhattisgarh and Kerala.
6.7 | ENE & ATTER, USRI R e fal & | qfer gEn I8 Aol T BIg e 2017 1.888
= SdTEh &A1 H Suferd FeA UWlfa @ | Bhumesh forata or. farfaes, None
forg e Tydetor Kumar ARTYR
Intensive survey for presence of Striga spp. in Shah Nanji Nagsi
rice growing belt of Nagpur, Bhandara and Exports Pvt. Ltd,
Gondia Districts of Maharashtra Nagpur
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I feener 3§ s &F FrimEl

AT ERYAIN

Eternally-Funded Projects

6.1. Enhancing crop productivity and livelihood security
through improved technological interventions in

Jabalpur district of Madhya Pradesh

About 50 farmers were demonstrated the improved
technology of summer greengram (samrat)/blackgram(PU
31) cultivation under conventional and conservation
agriculture. Crop residue burning was avoided by
managing the previous crop leftover residue by sowing the
crop through happy seeder. Fruit saplings (500) of mango,
papaya, aonla, pomegranate and guava were introduced for
backyard planting. To improve milch animal's health and
milk production, cattle mineral mixture was introduced in
50 farm families. About 28 farmers were demonstrated the
technology of vermicompost production. About 100 farmers
were provided with rice herbicides and trained on herbicide
spray technology and mechanical weed management in
crops. Oyster mushroom cultivation technology was
transferred to 30 landless and marginal farmers in
collaboration with Jawaharlal Nehru Krishi Vishwa
Vidyalaya, Jabalpur. Organised field Days at farmers field,
farmer scientist interaction, arranged exposure visits of
farmers inseveral programmes held at DWR.

Demonstration of vermicompost production and Oyster mushroom cultivation technology under FFP

6.2. M2 & gonforal & foy walea @xgaar

Y ddb-Tdl & fadra
difta Wl & ded gF—71 bud dgfi § @xaar
UeET —

99 & @ H UgE W9 9 §HEAITed, dic,
SISHAT CTFART, Saclaiaeiaad gfofead 3R gqiim
SIPT (ATHEGA D) TAT eTvoT UNIIPIgISH, Beilerd
fafaar, agforar sfasTed, gefafkar awdigenT 3R
gfIeTeT vear ISl Ul aTel WRUGAR T UHHTS WISqd
§RAT ARITge BT TRUGAR URIT TAT| Hac gsrarerr
IATANT, BIger=rd JRANTT Td Brgwiord 47 &1
WRAG gare ¥ A, w@fe g a= F ogylor
SHIITART AR STgaT REI3iTeiadr 81 sidgRd ud wfid
Bl U | 919 &) INWRETd el faeE S & wmer v ifua

6.2. Development of integrated weed management
techniques for conservation agriculture systems

Weed management in rice-wheat-greengram sequence
under conservation agriculture systems

Rice field was comprised with dominant weed species
such as Echinochloa colona, Dinebra retroflexa, Dactyloctenium
aegyptium and Eleucine indica among grasses, Alternathera
paronychiodes, Physalis minima, Ceasulia axillaris, Ludwigia
parviflora and Eclipta alba among broadleaf weeds and
Cyperus iria was only sedge. Three weed species, viz.
Ludwigia parviflora, Phyllanthus urinaria and Physalis minima
were emerged only in the CT, whereas, Caesulia axillaris and
Dinebra retroflexa could germinate and established in TPR.
DSR-CT+S and TPR have higher diversity compare to the

@)
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UICTET ST Td Hforl SiTduTet/ v 31 TRUTAIR
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VCITeIaaT TERTS dg1 @ Y (SRY feerst ud dam qen
SR IT-+&dT Ud el 391y o) 3jepxoT & ST urg 77E |
S SA[E Blg [G9IT B AT el §AT| 9 IETTAT |
Ul 741 fob geprgitiar elelr, Wsyd sRE1Td SIg-ar
Relteiadr EXUGARI $1 g—Te—HT B9 UG 4
ECIERIGGIRC IR

DSR-ZT+S, due to the more number of species present and
evenly distributed. Among weed management practices,
rotational use of herbicides has lowest diversity followed by
continuous use of bispyribac and highest with weedy check.

Seed bank study confirms that Echinochloa colona,
Cyperus iria, Dinebra retroflexa and Alternanthera
paronychioides were the major weed species germinated in all
three depths. [Figure 6.1 (a)] Other weeds germinated were
Mollugo pentaphylla, Ludwigia parviflora, Portulaca oleracen
and Caesulia axillaris. It has been found that, there is
decreasing trend for Echinochloa colona and Dinebra retroflexa
with the decreasing soil depth in DSR-ZT+S and DSR-
ZT+R+S. However, no definite trends observed in DSR-CT,
DSR-CT+R and TPR. Seed bank study confirms the
dominancy of Echinochloa colona, Cyperus iria and Dinebra
retroflexa in rice under rice-wheat-greengram cropping
system.
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Figure 6.1(a). Effect of tillage and weed management practices on
weed seed bank dynamic in rice

garg @ 60 AT & v, KT feorw & wry San A
| Af¥d WIUAIR] &I W1 Ud WRUGIR Y AR
(37.4 /T HeR wd 408 UL /H) THD I¥EN URWRITA
SaTs # 91 & AT (37.1 /TR WA 404 AL /H.) T
AT | G HH WRUTIR] B F&IT U Ph IR T Fa9
31fdres ERuqar Frd=or gerr v o= F w118
e, 154 AL /H Tdur 829 WRIYT Wi gs | ofefd
SWIad SRS i}l feersl da1 & e fawg f6a @af 4
HER 3feh AT WRUGIR FAF0T SEar Had B U 88 |
B WRUAIR AT O § 9 B o A G99 AD
IS (3.59 €/ 2.) IS T¥AN] WHRNIG JaTg ¢aT Ud
BIcl QY P W 2,81 ¢ /8. U gs (FIF 6.1 () |
A B IS SN feorst a1 & 1T 253 €4 /8. o |

faat 6.1(a) o @ G U urael Swuted WY Gard ud wegddn
BECERCIR ]
Figure 6.1(b). Crain and straw yield (t/ha) as influenced by
tillage and weed management practices in rice

At 60 DAS, the highest weed density and dry biomass
was recorded with DSR-ZT+S (37.4 no./m’ and 40.8 g/m’,
respectively) followed by DSR-CT+S (37.1 no./m’ and 40.4
g/m’, respectively). The least weed density, dry biomass
and highest weed control efficiency (WCE) were recorded
with TPR (11.8 no./m’, 15.1 g/m’and 82.9%, respectively).
The lowest WCE obtained with DSR-ZT+S (42.8%). Lower
weeds leads to achieve the highest grain yield in TPR (3.59
t/ha) which was significant among other crop
establishment methods followed by DSR CT+R+S (2.81
t/ha), whereas, lowest rice grain yield was recorded in DSR-
ZT+5(2.53t/ha). Straw yield followed the trend of rice grain
yield and recorded the highest yield in TPR (5.85 t/h)
[Figure 6.1(b)].

Among weed management practices, rotational use of
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Eternally-Funded Projects

herbicides ie. tank mix of fenoxaprop+ ethoxysulfuron
(60+18 g/ ha) has the lowest weed density and dry biomass
(34 no./m’ and 507 g/m’, respectively) followed by
continuous use of bispyribac at 25 g/ha (8.33 no./m”and 10
g/m’, respectively). The highest values of weeds were
recorded with weedy check (75.87 no./m’ and 82.53 g/m’,
respectively). Lower weed dry biomass in fenoxaprop +
ethoxysulfuron helped to achieve highest WCE (95.3%) and
grain yield (3.45 t/ha) followed by bispyribac (85.6% and
3.41 t/ha, respectively) over weedy check (1.71 t/ha). Straw
yield followed the trend of grain yield.
Weed management in rice-maize/mustard/pea-greengram
based cropping systems under conservation agriculture
Cyperus iria, Echinochloa colona, Phyllanthus urinaria,
Caesulia axillaris, Dinebra retroflexa, Alternanthera
paronychioides, Ludwigia parviflora, Physalis minima, Eclipta
prostrata, Digitaria sanguinalis and Mollugo pentaphylla weed
flora were observed in rice. Densities of Cyperus iria and
Echinochloa colona were higher in CT and ZT as compared to
the TPR-CT. Alternanthera paronychioides seeds were
germinated only in ZT, whereas, Physalis minima, Digitaria
sanguinalis and Eclipta prostrata were observed in CT

practice.

Shannon diversity index in rice was higher in CT+5
and which was comparable with CTR+S, ZTR+S and TPR,
whereas, lowest diversity was observed in ZT. Among weed
management practices, the higher diversity was also
observed in weedy check. Between herbicides weed
diversity in bispyribac sodium has higher as compared to
the rotational use of herbicides (fenoxaprop +

ethoxysulfuron).

It has been observed that, there is decreasing trend for
Cyperus irin in CTR+S with soil depth and present
substantially in all three layers [Figure 6.2(a)]. However,
there was no definite trend observed for other weed species.
Echinochloa colona was germinated in upper soil (0-5 cm
depth) layer, whereas, Portulaca oleracea were observed in
lower soil layer (5-10 and 10-15 cm depth). Seed bank study
confirms the dominancy of the Cyperus iria in rice under rice-

maize cropping system.
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Figure 6.2(a). Effect of tillage and weed management practices on
weed seed bank in rice

19 1 AUTg &1 T8 U8 H ga1g @ 60 1 T WRYAIR
B A= T Y TR B 12.7 /9 3R 19.67 a1 /A urn
T, o o5 wad &9 81| e g gt 9re, ) ush aral
e Arhd  WRAUAR] Bl [T e 9 grdl T | Siafh
SRS BT HaR 7 W gaTs & 0 E=1 & WaF H WRuTar
ol @1 A B R AR Y TR G SURT S 42,
31 /%Y 3R 50,26 T/ 9 T | & 9 AOng we # O
H Ul HIE A WRUGAR BT AFIT FH E g o
ERUAGR =07 & 78.6% U €8 | $9d Ugard SiRifeas
HAR # el gag + Bad @ 4 91 § wugar R
& 63.2% B | 37 SR argd o W gaE + wad
39 + <1, B Y 3R ST & HRY WIUAIR =0
AT SUTET TE | i SRIfeast arge H diel garg + da1 §
HE PHH WRIGIR =07 91 45.2% YT 31T | €19 Y 9T
qret Ve § HI WATET SUS eraT gt T, R g ik
AT QT ) SUG BHLE 3,81 AR 69 /8. W | §HD G
SIS & 918 AR ¥ gaTE + HEel JqeY + a1 § <1 3 1
BT ITEH 3.24 3R 527 4 /. 3R SiRifees # omg # e
qATS + B AU + a1 H T AR 3T B! Iusl HA: 3.00
3R 480 TH /R, UM g | SiNifeors § @ga A ga€ + @
# Ha P SIS 2.85 ST ST TH 4.66 ST/ T. AT I T
(g 6.2 @)1

TRUAAR weeE fafdt § et &9 # exumant &t
HET 3R ITST b WR Fad 3ffdF S 73.96 @1 3R 91.71
/& grn A " H e+ genadeRRE
AP db § WRYTAR &) e 3R Dl Yoob HR s D
347 T o8N 692 UT/H T WIUaaR a0 eHar 92.5%
oy At gl T sue 9 Ruuride wifsaw §
WYUaaN =T sEar 83.6% urdt W | it ueE # e
31 [ PT SN 1.86 3R 2.82 T /7. I W & FaW FH o7 |
37T WRUGIR YaduT P 39T P &9 B D Sy BT GGH-1
T AR |
wiftra @l @ qaed AT AT Bud ugfa A
ICRUEGEIRS'E ]
g

g1 & udE #  goETeiar sl SIgHar
Rerreiaar,  greifess oo, ffeRar  wvgfafem,

faa 6.2(3) g @7 T U GRTEA SeUTEA R Gels U4 ERUTAR
EEEERaREIC]
Figure 6.2(b). Grain and straw yield (t/ha) as influenced by
tillage and weed management practices in rice

At 60 DAS, TPR recorded lower weed density and dry
biomass (12.7 no./m”* and 19.67 g/m’, respectively) which
has comprised with least density of grasses, broadleaved
weeds and sedges. Whereas, higher weed parameters were
recorded in ZT-DSR+S (4231 no./m’ and 50.26 g/m’,
respectively). In TPR weeds were suppressed due to
advancement in seedling and thin water layer during early
stages of crop, suppressed the weeds resulting higher WCE
(78.6%) followed by ZT DSR+R+S (63.2%). In ZT DSR+R+S,
retention of crop residues and susbania significantly
suppressed the weeds resulted higher WCE, whereas, ZT
DSR+S has lower WCE (45.2%). The highest yield attributes
in TPR-CT helped to obtain higher grain and straw yield
(3.81 and 6.19 t/ha respectively) followed by CT DSR+R+S
(3.24 and 5.27 t/ha respectively) and ZT DSR+R+S (3.00 and
4.89 t/ha, respectively). The lowest grain and straw yield
was recorded in ZT DSR+S (2.85 and 4.66 t/ha respectively)
[Figure 6.2(b)].

Among weed management practices, weedy check
has the highest weed density and dry biomass (73.96 no./m’
and 91.71 g/m’, respectively). Herbicide rotation with
fenoxaprop + ethoxysulfuron has lowest weed parameters
(3.47 no./m’and 6.92 g/ m’, respectively) with highest WCE
(92.5%) followed by continuous use of bispyribac (83.6%).
The lowest grain yield was recorded with weedy check (1.88
and 2.82 t/ha, respectively). This clearly illustrated that the
adoption of weed management practices significantly
increase the rice grain yield.

Weed management in soybean-wheat-greengram
cropping system under conservation agriculture
In greengram

Greengram field comprised with Echinochloa colona,
Dinebra retroflexa, Paspaladium sp. Digitaria singuinalis,
Euphorbia sp. Alternanthera sessilis, Physalis minima, Portulaca
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oleracea and Cyperus rotundus were the major weed species.
Among crop establishment methods, ZT+R-ZT+R-ZT+R
recorded the lowest weed dry biomass (7.03 g/m’). It was
recorded that the weed density and dry biomass reduction
was recorded when previous crop residues were retained in
the soil surface. This helped in forming better yield
attributes and resulted the highest seed yield of 0.98 t/ha
over others. Among weed management practices,
application of pendimethalin fb hand weeding recorded the
lowest weed dry weight (6.3 g/m”) which was 46.6% lower
weeds than weedy check (11.8 g/m”). The reduction in weed
density and dry biomass leads to harvest more seed yield of
greengram (1.12t/ha) over others.

Insoybean

Soybean field comprised with Echinochloa colona,
Dinebra retroflexa, Commelina banghalensis, Causelia axillaris
and Cyperus rotundus were major weeds, apart from these
following weeds Alternanthera sessilis, Physalis minima,
Digiteria sanguinalis, Paspaladium flavidium and Cyperus iria
were also present. Total weed density was lowest with
ZTSR-ZTWR-ZTGR (35.3 no./m’) followed by ZT-ZTWR-
ZTGR (37.8 no./m’), whereas, the highest weed density was
recorded with CT-CT-CT (68.5 no./m’). Similarly, weed dry
biomass followed the trend of weed density, ZTSR-ZTWR-
ZTGR recorded the lowest dry biomass (48.63 g/m’)
followed by ZT-ZTWR-ZTGR (52.72 g/m’), whereas, the
highest dry biomass in CT-CT-CT (109.56 g/m’). The
highest WCE was recorded with ZTSR-ZTWR-ZTGR
(72.8%) followed by ZT-ZTWR-ZTGR (70.5%). Similarly,
yield attributes and yield were also influenced by crop
establishment method and maximum pod/plant was
recorded in ZTSR-ZTWR-ZTGR followed by ZT-ZTWR-
ZTGRresulted better yield.

During the season, the growth performance of
soybean was exceedingly good, but, except number of
pods/plant all the yield attributes were very poor i.e.
smaller seed size, shriveled seeds, lower test weight and
some unfilled grain, hence recorded considerably lower
yield than previous year yield of soybean. However, the
trend of seed yield was recorded the highest yield in ZTSR-
ZTWR-ZTGR (773.3 kg/ha) followed by ZT-ZTWR-ZTGR
(735.7 kg/ha), whereas, the lowest seed yield was recorded
in CT-CT-CT (622.5 kg/ ha) (Figure 6.3). The stover yield of
soybean was recorded highest with ZTSR-ZTWR-ZTGR
(340 t/ha) followed by ZT-ZTWR-ZTGR (3.52 t/ha),
whereas the lower stover yield harvested with CT-CT-CT
(297t/ha)and ZT-ZT-CT (2.98 t/ ha).

The lowest total weed density recorded with pre-
emergence application of metribuzin fb one hand weeding
(17.7 no./m’) followed by pre-emergence application of
pendimethalin fb imazethapyr (38.5 no./m’). The highest
weed density was recorded with weedy check (101.5
no./m’). Weed dry biomass followed the trend of weed
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Figure 6.3: Seed and stover yield (t/ha) as influenced by tillage
and weed management practices in soybean

density and the lowest weed dry biomass with metribuzin fb
hand weeding (23.5 g/m’) followed by pendimethalin fb
imazethapyr (43.0 g/m’). However, it was noticed that
imazethapyr + imazamox was little weak on Dinebra
retroflexa, Paspaladium sp. and Phyllanthus niruri. The highest
weed dry biomass recorded in weedy check (178.8 g/m’).
The highest WCE 87.4% was recorded with metribuzin fb
hand weeding followed by pendimethalin fb imazethapyr
(76%) over weedy check. It was also noticed that pre-mix
application of imazethapyr + imazamox has considerably
lower weed density and dry biomass and recorded 63.5%
WCE over weedy check. Pods/plant was recorded the
reverse trend of weed parameters and higher yield
attributes obtained in metribuzin fb hand weeding (38.7
pods/ plant) followed by pendimethalin fb imazethpyr (35.2
pods/plant) and lowest with weedy check (17.7
pods/plant). More pods/plant helped in obtaining higher
seed and stover yield metribuzin fb hand weeding (866.8
and 4507.5 kg/ ha, respectively) followed by pendimethalin
fbimazethpyr (834 and 4004 kg/ha, respectively). Tank mix
of imazethapyr + imazamox obtained 801 and 3605 kg/ha,

respectively, these are superior to weedy check.

Long term impact of tillage and chemical weed
management in maize/blackgram-mustard- greengram
cropping system under conservation agriculture.

In greengram, application of pendimethalin 0.75 kg /ha
fb one hand weeding controlled weed more efficiently
resulted maximum yield (0.99 t/ha). Among tillage and
residue management, ZT+GR - ZT+MR - ZT+MsR obtained
maximum seed yield (1.26 t/ha) of greengram. It was
recorded that ZT+R-ZT+R-ZT+R plots recorded more no. of
bacteria (7.8 log cfu/g soil), diazotroph population (7.2 log
cfu/gsoil) and dehydrogenase activity (38 ug TPF/ g soil / 24
h). Whereas, higher amount of fungi (5.4 log cfu/ g soil) and
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nitrite oxidizer (6.6 log cfu/ g soil), P-solubilizer (4.7 log
cfu/gsoil) wererecorded in ZT+R-ZT-ZT+R.

Inblackgram

Blackgram ficld was infested with major broadleaved
weeds such as Alfernanthera peronychoids, Physalis minima,
Phyllanthus niruri, Chicorium intybus, etc and grasses like
Echinochloa colona, Dinebra retroflexa, Digitaria sanguinalis,
Paspaladium flavidium etc. The lower weed density and weed
dry biomass was recorded in ZTMR-ZTMsR-ZTGR (51
no./m’ and 59.78 g/m’, respectively) followed by ZT-
ZTMsR-ZTGR (53.5 no./m’ and 57.2 g/m’, respectively).
This helped to achieve better WCE in ZTMR-ZTMsR-ZTGR
(80.2%) followed by ZT-ZTMsR-ZTGR (78.9%). Whereas,
the highest weed density and weed dry biomass was
recorded with CT-CT-CT (81.3 no./m’ and 174.1 g/m’
respectively). Higher yield attributes with ZTMR-ZTMsR-
ZTGR leads to higher seed yield and stover yield (758.7 and
2077.6 kg/ha, respectively) followed by ZTMR-ZTMsR-ZT.
The lowest seed yield was recorded with CT-CT-CT (654.1
kg/ha) followed by ZT-ZT-CT (652 kg /ha) (Figure 6.4).

The lowest weed density was recorded in application
of pendimethalin fb imazethapyr controlled the wide range
of weeds at initial stage and further emerged weeds were
taken care by imazethapyr resulted 22.8 no./m’ of weeds,
followed by pre-mix of fomesafen + fluazifop (37.8 no./m’).
Dry biomass followed the trend of weed density and
recorded lowest with pendimethalin fb imazethapyr (21.2
g/m’) but, between pre-mix application of herbicides,
imazethapyr + imazamox haslower weed dry biomass (51.6
g/m’) followed by fomesafen + fluazifop (66.3 g/m’). The
maximum weed density and dry biomass was recorded
in weedy check (155.3 no./m’ and 256.2 g/m’ respectively).
WCE was highest with pendimethalin fb imazethapyr

FHoH H 799  Ufawd
JfRISa &3 @ o 4 U
g |
TRUYTART &I HH H=T UG
sk AR qU1 AW & SUA
PRB P TSHRET & ae
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IS 2423.8 fHUT/B.

TSR & are SRR
IyaRa &9 § BEEHT +

TGIASNBIY (7946 Ud 2248

Yield (kg/ha)

B Seed yield M Stover yield

(91.7%) followed by
imazethapyr + imazamox
(79.9%) over weedy check.
Lower weed density and dry
biomass helped to produce
higher seed and stover yield
(835.8 and 2423.8 kg/ha) in
pendimethalin fb imazethapyr
followed by fomesafen +
fluazifop (794.6 and 22248
kg/ha, respectively). The
lowest yield was recorded

fuT /8. %) qAUT e

w9 ofdfd e # wHer  Fd 6.4 Wd¥ t9 WRYGAR ydHH YAl ST 9$ B A
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Figure 6.4. Seed and stover yield (t/ha) as influenced by

tillage and weed management practices in blackgram

363.9 T4 9134 f&ur /8. urad T T
g |

with weedy check (363.9 and
913.4kg/ha. respectively).
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6.3. Evaluation of selection pressure for Echinochloa
colona and Commelina communis in soybean against

Imazethapyr

Survey for collection of Echinochloa colona and

Commelina communis seeds

Twenty soybean growing districts of Madhya Pradesh, viz.
Indore, Ujjain, Dhar, Ratlam, Mandsaur, Agar, Rajgarh, Shajapur,
Bhopal, Damoh, Sagar, Tikamgarh, Chhattarpur, Ashok Nagar,
Guna, Dewas, Harda, Sehore, Hoshangabad and Raisen were
surveyed during Kharif 2016. Simple random sampling was used
to collect the weed seeds under study. Only physiologically mature
seeds were collected. Seeds were collected from 5-7 locations in
cach ficld and bulked together to make single sample. The GPS
coordinates were recorded at every location throughout the
survey. A total of 131 seed samples (E. colona 93 and Commelina
spp. 38 samples) were collected from 110 villages. Seeds were
by interacting with the farmers, where
imazethapyr efficacy was less.

collected other

Screening of Echinochloa colona and Commelina

cominunis againstimazethapyr

The collected seeds of E. colona (93 biotypes) and E.
communis (38 bioty pes) were sown in plastic pots of 20 cm
diameter and 22 cm height during Kharif 2017. The pots
were filled with field soil and arranged in completely
randomized block design and replicated thrice. The tested
herbicide imazethapyr was applied at 100, 200 and 400 g/ha
at 4-5 leaf stage of E. colona and E. communis. Among the
different biotypes of E. colona showed resistance in 45
biotypes against imazethapyr at 100 g/ha, 43 biotypes at 200
g/ha and 34 biotypes at 400 g/ ha. Where as in E. communis 6
biotypes showed resistance against imazethapyr at 100
g/ha and only one biotypes showed resistance at 200 and
400 g/ha.

It was found that, out of 20 districl E. colona biolypes of
15 districts was showing resistance against imazethapyr at
recommended dose even few of them showing resistance at
higher than the recommended dose of imazethapyr. The
degree of resistance varied with different districts of MP.
Whereas, in case of E. comnunis out of 13 districts the
biotypes of three districts viz. Indore, Damoh and Dewas
showed resistance against imazethapyr at recommended
dose (100 g/ha). But, The biotype of Dewas district was
exhibited higher level of resitance against imazethapyr i.e.
400 g/ ha.
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Resistant and susceptible biotypes of E. colona
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Resistant and susceptible biotypes of C. communis
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6.4. Phenotypic studies and genetic characterization of
weedy rice biotypes from Madhya Pradesh based on SSR
markers

Analysis of abiotic stress-responsive gene expression in
weedyrice biotypes

Global agricultural productivity is subjected to
increasing environmental constraints in the form of abiotic
stresses that adversely affected plants growth and
development and also reduced crop yield. There is urgent
need to develop stress tolerant cultivar for sustainable rice
production. Keeping in mind this, a diverse set of weedy rice
biotypes were screened for tolerance to abiotic stress namely
water deficit and salt stress. A total 50 entries were
examined including 46 entries of weedy rice collected from
different geographical regions of Madhya Pradesh
alongwith one wild rice (Oryza nivara) and three cultivated
rice. Entries were evaluated for tolerance to PEG induced
water deficit and NaCl-salt stress at the seedling stage. Data
were recorded for 30 days for different germination
parameters. Significant variability was observed for
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M WR WR WR WR WR WR CR CR CR CR
RbCL

Salt stress

¢

DWR

evaluated traits among the weedy rice biotypes studied.
Based on the screening results, three weedy rice accessions
WR-15, WR-18 and WR-56 performed well under salt stress
condition. Similarly, weedy rice accessions WR-23, WR27
and WR-30 were found to be water deficit tolerant. Best
performing biotypes were selected for gene expression
analysis along with check cultivars. Total RNAs were
isolated using RNeasy Kit (Qiagen) from selected
germplasm. cDNA synthesis was performed using 2 pg total
RNA with the help of RevertAid First Strand cDNA
Synthesis Kit (Thermo scientific). The RT-PCR analysis was
done using 13 gene-specific primers. Gene expression
profile depicts the treatment and species specific expression
of different genes as shown in the figure given below
(Fig.6.5).

M WR WR WR WR WR WR CRCR CR CR

RbCL

C W C W C WC W C W

Water deficit

faa 6.5: EXugaR g iR g9 $ T fE & T ¥ aidra aare— wfafeaniia ofF iffefed & faversrr

Figure 6.5: Gene expression for the selected germplasm of weedy rice biotypes and rice cultivars.
(M: Ladder; C= Control; S= Salt; W= Water deficit; WR= weedy rice; CR= Cultivated rice)

ERUAANIY 919 & old 9994, 19 Ud W Tel] €19 B
T TaeRl &I fagersor

T B el el A B Groll BT [0 & oY e
uRReIfcRl arel I wal 3§ A1e SR W SHR
At @ ggeaTaRen ufoerdar @ TeEr @ g | faf
giafteat & e & SR Ugwraeen & Uierddr # 4R
3R T TAT | ETATh, I & 1T FRIITER gfrerea
4 HH g R | B HeE D A AR 918, 91 Bl
T ang.amR—64 3R W—7 B Brew: AIftrwmar wfafkeat
# 75 Ufrera § Ifrd ygwirawer urdt T | Ed des B

Dormancy profile of biotypes of weedy rice, cultivated
rice 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
recorded on monthly basis and presented below quarterly.
Huge difference was observed among different entries in
terms of dormancy percentage at different duration.
However, dormancy percentage decreased with the time.
After 3 months of harvesting, most of the entries showed
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dormancy more than 75% except cultivars IR-64 and C-7.
After six months of harvesting, out of 45 entries, only 4
entries showed 0% dormancy, 15 entries exhibited 0-25%, 7
entries 26-50%, 10 entries 51-75% while 9 entries showed 76-
100% dormancy. After 9 months of harvesting, 18 entries
showed dormancy percentage more than 50% while at 12
months after harvesting; only two entries exhibited more
than 50% dormancy. Results of the study indicate that
dormancy of the weedy rice biotypes is a dominant
characteristics and may pose a threat for its management

(Figure 6.6).
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Figure 6.6: Dormancy profile of biotypes of weedy rice, cultivated rice and wild rice at different duration of harvesting
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6.5 Biological control based integrated Parthenium
management for saving environment, health and
biodiversity in North-East India

Systematic surveys were made on National highways,
State highways and along the railways tracks of North
Eastern States during July to September, 2015, August-
September, 2016 and April- August, 2017. Thelongitude and
latitudes of each Parthenium spotted places was recorded
with the help of GPS.

Manipur: Among the survey sites in Manipur, Parthenium
was spotted highest in the State highway (Mayai lambi)
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followed by NH-39, NH-150 and NH-53. In the survey site of
Mayai-lambi state highway, four places were spotted
namely Keishamthong, Heirangoithong, Konjeng Leikai
and Langthabal Makha Leikai where Parthenium was
found growing luxuriantly as monocultural stand I density
of 100-200 m.

Nagaland: Field survey conducted at Dimapur- Imphal
National highway and Dimapur town at NH-29 (near way
to Patkai Autonomous College, Dimapur) and its adjacent
areas revealed that Parthenium was highly infested in front
of Nagaland bamboo resorts centre and in front of Parth Fuel
services( around 5 miles) . Along the NH-29, it was also
detected at Podum Pukhuri Block-I; Lane-I, in front of
Hollotoli school (Podumpukhuri), Podum Pukhari block II,
Lane -II, near sand and bricks quarries (NH-29), on the bank
of Podum Pukhuri; Podum pukhuri village road; near
Florida Nursery, Daroga pather areas; Hill nursery; Ford
city service centre; in front of Assam Rifles, Training centre
school(NH-29); in front of Sandal wood Nursery, in front of
Spring valley school; road leading to Dimapur airport.
Infestation was noticed on NH-29 road completely changing
the biodiversity of the area. Surprisingly, the roads leading
to villages in the district were also found to be infested by
Parthenium. The campus of Global Open University,
Nagaland, Sodzouhou Village was found to be infested with
this weed.

Sikkim: The state of Sikkim is characterizes by
mountainous terrain and hilly with an elevation ranging
from 280 m (920 ft) to 8586 m (28169 ft). Field survey in
Sikkim revealed that among the surveyed sites in NH-31A,
Rangpur Govt. School Mazhitar, Border Road Organisation,
Mazhitar and Rangpo Bazar ( River Separo) were the area
where Parthenium was spotted. Compare to other surveyed
state of North-East India, negligible infestation of
Parthenium was found in Sikkim.

Assam: All highways in Assam were found higly infested
with Parthenium. It wa found in NH-31 (gate of Narayana
Speciality Hospital, Guwahati [IT gate, Barpeta road near
Manikpur and Howly);NH-31C (Bodoland); NH-37A
(Tezpur University Gate, Balipara Area); NH-52
(Jamugurihat Area) and NH-37 (Mahatma Gandhi
Memorial Hospital campus, Gate of Convent School,
Barama area, Borjhar, Nagoan Paper mill, Amlighat,
Bogoanguri Loha, Jugulgoan, Kohargoan LP School,
Homara, Bhomorachuri kuch, Batamori, Timnei Village.
Parthenium was spotted atone place in Silchar. Among all
the surveyed state of North East India, highest infestation of
Parthenium was found in Assam state in comparison to
other state.

Arunachal Pradesh: Survey made along NH-52 revealed
overall mild infestation of Parthenium, however, it was not
found even at the Inter State bus stop at Itanagar. High
population of Parthenium on either sides of the road was
recorded at Banderdewa (Assam- Arunachal Pradesh
border),.

Tripura. Survey made in NH-44 revealed that Parthenium
was found to be infested in monocultural stand in
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International Fair Ground, Hapania, in and around Tripura
Medical College, Hapania, near G.B, hospital (Tila),
Akhuopura road - Airport road, Radhanagar Bus stand
(North), Jogendranagar (Bon Kumari Bazar) and Agartala -
Assam Road (NH - 44) near Badarghat bund.

Meghalaya: Survey conducted on NH-31 of Meghalaya
observed that the places where Parthenium was spotted are
Jorabat, Burnihat and Nongpok but no Parthenium was
traced in Jowai -Silchar crossing (West Jantia district,
Meghalaya). In addition to congress grass, at Jowai
(Meghalaya) - Silchar (South Assam) crossing, we spotted
profuse growth of common ragweed (Ambrosia artemisiifolia
L.).

Study on establishment and effectiveness of bioagent
Mexican beetle in Parthenium infested in North-East
region

After release of beetles during 2015 to 2018 in different
parts, survey was made to find the establishment. Beetles
could not be recovered from places of releases except from
one place of Guwahati (Assam) and two places of Imphal
(Manipur). Recovery of bioagent at Guwahati and Imphal
indicate the possibility of establishment of biogent in other
partof North-East India. Bioagents take time for establish in
the new environment, therefore, it is necessary to take field
observation at the previous year released sites in
forthcoming season of 2018.

Mass Rearing of Mexican beetle at Jabalpur

Mexican beetles were mass reared in two Agro net houses
and open sites at Directorate of Weed Research, Jabalpur,
MP. About two lakh beetles were reared and released at
infestation sites in North-East region during June to August
in2015,2016 and 2017.
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6.6 Evaluation of selection pressure of Cyperus difformis
and Echinochloa crusgalli in rice against ALS
inhibitor herbicide in Chhattisgarh and Kerala.

The information gathered about the targeted weeds
which mostly affect the farmer's rice fields across all the rice
states of India. Accordingly two states namely Chhattisgarh
& Kerala were selected for the survey and collection of
targeted weeds. Extensive survey was conducted at
Dhamtari and Raigarh District of Chhattisgarh and Thrissur
and Alleppy district of Kerala. During the survey majority of
the farmers responded that ALS inhibiting herbicides are
not effective against Cyperus difformis and Echinochloa crus-
galli. Hence, GPS coordinate based seed collections were
done from the selected area, where ALS inhibiting
herbicides were previously applied. The collected sample
will be analyzed for resistance against ALS inhibiting
herbicides at various concentrations at the Directorate for
effective control of weed.

6.7 Intensive survey for presence of Striga spp. in rice
growing belt of Nagpur, Bhandara and Gondia
Districts of Maharashtra

An intensive survey and scouting was made for presence
of Striga spp. in rice fileds in rice-growing belts of Nagpur,
Bhandara and Gondia Districts of Maharashtra. A total of
104 rice growing locations (with GPS records) of different
blocks viz. Gondia, Tirora, Goregaon, Amgaon, Salekasa,
Sadak-Arjuni, Deori and Arjuni-Morgaon (Gondia district);
Tumsar, Mohadi, Bhandara, Sakoli, Lakhani, Pauni and
Lakhandur (Bhandara district); and Ramtek, Mauda, Kuhi,
Bhiwapur, Umred, Kamptee and Parseoni (district Nagpur)
were surveyed at every 5-10 km distance (depending on the
frequency of rice fields) for the presence and absence of the
Striga spp. Based on the physical survey and scouting
conducted in the target area (rice fields of Nagpur, Bhandara
and Gondia districts of Maharashtra), and analysis of rice
grains collected from rice mills, it is concluded that rice
fields are free from Strigaspp. in the target area (i.e. Nagpur,
Bhandara and Gondia districts of Maharashtra). The report
is only valid for the above mentioned target area.
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b vd flve$l o & IGISCIRGEIE] As per the MoU signed with Jawaharlal Nehru
Tew azfﬁ freafdemay, SN ({I), I T:fﬁ’clé’[ Krishi Vishwavidyalaya, Jabalpur (M.P.), Rani Durgavati
freafaerea, SeelgR (A9.), sfexy e azfef faeafaares, Vishwavidyalaya, Jabalpur (M.P.), Indira Gandhi Krishi
AR (BAR) 3R Herer Ty e ey Vishwavidyalaya, Raipur (Chhattisgarh) and Mahatma
faregfaemes, ﬁqamg: =3, & e T weiar smog @ Gandhi Chitrakoot Gramodaya Vishwavidyalaya,
AR frforRaa faemeft EXil g & ﬁﬁ?l:f ST DR Chitrakoot (M.P.), following students were conducting their

R Post Graduate and Ph.D. research work during the period.
o, | faemeff &1 am | siofl /A me &1 s weTfaened / wa /
Sl | Name of student Degree Title of thesis favafqerea we-uqgE yddas
College/ University Supervisor /
Co- Supervisor
1. | #¥frer wrfear qg S, T He S8 TS | T gaTad 31 YA FAR

(Grasitenfra) | vd awe § Raeret= | Reafieres, SEegr
w1 (forgr 77 get) we | (AH)

WRUTAR (RrAfETE
YogH Uel.) B BIidab!
Td anvrfdes fageryor
Manila Bhatia Ph.D. Physiological and Molecular | Rani Durgavati Dr. Bhumesh Kumar
(Biotechnology) | analysis of Winter maize Vishwavidyalaya,
(Zea mays L.) and weed Jabalpur (M.P.)

(Chenopodium album L.) at
elevated COzand

temperature
2. | Arge A g . TRIET P & Sfcta DIl (4T, Si. U, Hif®
Rraroit (@refasT) TE—T BHA WoTell § | B AETfdene, <f. e FER
WRUGIR Td HEel TR W4 3. A fa,
ol @l @ afdel | SeagR (@1.0.)
Salunke Sopan Ph.D. Insect pests population Department of Dr. A K. Bhonmik
Shivaji (Entomology) dynamics on weeds and Entomology, College Dr. Sushil Kumar
crops of wheat-greengram of Agriculture,
cropping system under CA | [NKVV, Jabalpur
(M.P))
3. | g @R s | digaEl NI TG WRWAT & | Sid faeE [amn, | S R Buret /
(Srasirenfira)) | fog eRuqaRia o= & | | Sf. A Sl 9 | S5Oy gER
gt B it e, (A3)
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 MGCGV, Chitrakoot
(M.P.)
4, | Fwetw Rig = | digg Sl Sea HEA I% JifawIge | I gEd L. A AR/

(Stasirenflia)) | (CO,) ardrexvl # g faeafenea, SqayR | 9. ga.wd, w6y
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GRUTART BT BTRIDT 3R

oIS faeeryor
Kamlesh Singh Ph.D. Physiological and molecular | Rani Durgavati Dr. Bhumesh Kumar/
Paraste (Biotechnology) | analysis of wheat (Triticum Vishwavidyalaya, Prof. 5. 5. Sandhu

aestivum L. em Thell) and Jabalpur (M.P.)
associated weeds under
high CO; environment
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D1 i@l iR fPad | (HH.)
fageryor
Saurabh Pagare Ph.D. Physiological and molecular | Rani Durgavati Dr. Bhumesh Kumar/
(Biotechnology) | characterization of Physalis Vishwavidyalaya, Prof. R. P. Mishra
minima L. and Physalis Jabalpur (M.P.)
peruviana L.
6. | 3@ ol BINEESHE QA - T FeafasT U, f. Sl a8/
(Efdem™) | yorel § wfed wRugar | Y werfdere, gfew| <. oA g9
Rt BT geRE Tl BN fvafdery,
AR (BATS)
Shyam Lal Ph.D. Management of complex Department of Dr. GK. Das/
(Agronomy) weed flora in soybean-wheat | Agronomy, College of | Dr. R. P. Dubey
cropping system Agriculture, IGKV,
Raipur (Chhattisgarh)
7. | 9FU AR WER | dreg . IRigd W & ded [ | wxafass A, €1 . 4l 9/
(Feafasm=) TR udl Ugf # | HiY Feifderey, sRw| <. U o v
ERUFaR Bl feefierer @ | el Hi Rvafyerem,
T e | SR (BT3)
Anoop Kumar Fh.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 system Agriculture, IGKV,
under conservation agriculture| Raipur (Chhattisgarh)
8. | crour yash drea.Sl. w=fda pfY yomel @ aafds e, Sf, T, &L 9/
(Feafasm) | Sl Aem—eval—gT | Y AerfdEre, sfew| <. vaR. wHf
Gd UEIf H WAfad | R Y fdvafdene,
GRUGIR T SR (BwTe)
Tarun Suryavanshi | Ph.D. Integrated weed Department of Dr. M.C. Bhamri /
(Agronomy) management in maize- Agronomy, College of | Dr. A.R. Sharma
mustard-greengram Agriculture, IGKV,
cropping system under Raipur (Chhattisgarh)
conservation agriculture
9. |uRd . fard | drgg . HIHI—AG—HT Bl wrafagr T, €l . 4. 9/
(Feafasm) ToTTell # Iaredhdl AR | B 7eiderey, SI. IRYL gd
HeA SUANT qEar 6 | v Wh B
3R WRIFAR e (BiTe)
Parul K. Tiwari Ph.D. Conservation tillage and Department of Dr. M.C. Bhamri /
(Agronomy) weed management for Agronomy, College of | Dr. R.P. Dubey
improving productivity and | Agriculture, IGKYV,
resource use efficiency in Raipur (Chhattisgarh)
maize-wheat-greengram
cropping system
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AR (BfTS)
Sourav Patel M.Se. Prediction of yield loss due | Department of Dr. Yogita Gharde
(Agricultural to weed infestation in rice Agricultural Statistics
Statistics) and wheat crop and Social Science, College
of Agriculture, IGKV,
Raipur (Chhattisgarh)
11. | gon RE oTaR | TH.GwR. GGHISIaRIGIT BT RGN THE. <. G AR
(qesstia— TEGfagT TR & gRT| el weifder,
farsr) 3rqec SEAYR (A.H.)
Puja Singh Thakur | M.Sc. Degradation of flumioxazine | Government M.H. Dr. P.P. Choudhury
(Microbiology) | by Rhizobium species College of Home
Science, Jabalpur
(M.P)
12. | fasar weea U, FASHMBI—URTA Td | Sig fasm gg 9 | <SF 9 |iferr
(e fa=ir Qd | Aeh IR &1 s fawmT,
g Wenfa)) | FeermiRyE WL gR1 | Il fawafemery,
3yged ud Hal H ddp | ([ISTRA)
fafir=rar wr wma
Vineeta Sarout M.Sc. Degradation of clodinafop- Department of Dr. Shobha Sondhia
(Bioscience and | propargyl and sulfosulfuron | Bioscience and
Biotechnology) | in Soil by Cladosporium sp. Biotechnology
and their effect on fungal Banasthali University,
biodiversity (Rajasthan)
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81 Knowledge management service

Advancement in Information and Communication
Technology (ICT) has made access to the information easy
and cost effective to the rural community in general and
farmers in particular. Kisan Mobile Advisory Services
(KMAS) is one among the several methods of ICTs working
effectively for diffusion of latest information related to
agriculture. Directorate also 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 early days
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 Kharif season to the registered farmers and
other stake holders (Table 8.1).

Further, registration is free for all interested
stakeholders of the country and can be done by sending an
e-mail to dirdwsr@icar.org.in.

arferaT 8.1: T4 2017—18 & SR Wl U fha Aasd Geif & faavor

Table8.1:  Details of the Kisan mobile sandesh messaged during 2017-18

.. far Mada waw faias

1| 37 vd IS8 ¥ WRUGAR 0 8 THOITURR (REYE) 400 fHelT / Uas &1 U 150 of. Ui # " 20 | 29/07/2017
Te R A1URi® VIR T4 Feleh= HIofel 1 FETdal ¥ BN | WRUqaR Megmed Sqerqy

2. | 4 vd Ssq § grage @ GWRYGAR! @ PR 8 Fgerewe SUTgd (OTw) 400 el /the #raw @ | 29/07 /2017
F | EYamar EEC

3. | um B pue # ERUGAR yeue @ forg fReuradiae wifaw 100 e/ ths # R W 25 RA R IAT BY || 29/07 /2017
ERUAAR FSeerd Tadgy

4 RS arel e H WIadR veeH ® oy d9aegRi[ + feenad 4 . / vas AuE 5 9 7 29 & e 29 /07 / 2017
AT Y | ERUGIR FEeTAd SEeigy

5. Hrardi § wxuaar e 8g sAviuRR + gHeiHed (GfE) 40 9 / e @1 g4 20 faF wr ey | 29,07 /2017
WA [Ty Waeayy

6. T # wxuar FEEe oy Gifead (RivaRG+ elfSameg AaReie @maRe) 400 el /gams & 29/07 /2017
AT 20 fa7 TR N | ERUqER PR SaegR

7 el Ud SIREx # @xuadR Fa=0r 2 SR (RHE) 400 feft / Udhe &1 7T 18 H 20 e | 29 /07 /2017
WROTAR ey Aaeg?

8. | #aehr H Il EWRUGAR YeE 2 <A (A1few) 115 feli+ugifor 400 M /uds qais s 150 20 fas | 29 /07 /2017
H YT N | ERUTER et Saeqy

9. HaepT H YT WRUTAR Yeu og ermifien () 3o el + vgifor 400 91 / s ga1g @ 15 9 20 fosT 29,/07 /2017
H 7T @Y | EROaaR e ey sEaagy




AR
ICAR

HIS THOT

FATH TRUGAR T AHT1PAT DT S 8
9 @ R &3l | 9 e ¥ feari (AR wiRd)
aer Y afdeRal g1 FAwrer &1 ywor fsar
(aferer 8.2) | yfes vd yee &= § y9o1 & SRM
98I WRUAIR YeeH UR Jsi=al 3 ==t & | 9991 & 3id
H, e & ge ®e # dee! & 9 uRERe
HaTeTeHes 9T 1 TSI fobar T, SiEl i @Rudar
yeuE @ faff=r emadl R @ fRar wam| gEe
SR fFar &Y e — A9y WRuqaRt &1 TawRmai
BT T FHE o T |

8

LI

Transfer of Technology /N

DWR

Eik

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). During their
visit to the experimental/demonstration fields, they also
interacted with the scientists of the Directorate to resolve
their queries on weed related problems. At the 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 were also
provided on location-specific weed problems of different
farmers.

arfersdr 8.2: 9 2017—18 & SR fawnerd # o1 v arcl SfY @Al / frart &1 faazor

Table 8.2: Details of agricultural officials / farmers visited the Directorate during 2017-18

fre /<o Rt / RvaR
Number of farmers/ EO
f¥earsT (W) Chhindwara (MP) 266
SHIE (%)  Damoh (MP) 20
fSUerY (AY) Dindori (MP) 200
TG (W)  Gotegaon (MP) 41
SAYR (AH.) Jabalpur (MP) 79
el (A¥)  Katni (MP) 665
HUeA (AH)  Kundam (MP) 43
HSell (AY.)  Mandla (MP) 26
TRRYEYR (4.4, Narsinghpur (MP) 162
gres ([.4.) Patan (MP) 20
AT (AH.)  Raisen (MP) 75
W|FR (AY)  Sagar (MP) 14
AT (A9.) Satna (MP) 216
RaT (A9)  Seoni (MP) 62
gigslel (HY) Shahdol (MP) 100
e (A.9) Sidhi (MP) 82
RERT (B1)  Sihora (MP) 49
@G (W) Tikamgarh (MP) 24
SERAT (AY)  Umaria (MP) 30
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Mera Gaon Mera Gaurav Programme

Mera Gaon Mera Gaurav Programme was
conducted in 5 villages of districts Katni, Mandla, Seoni and
Narsinghpur each during Rabi 2016-17 and Summer 2017.
Further, since Kharif 2017, it was shifted to 5-5 villages of
Patan and Bargi localities of Jabalpur District. A multi-
disciplinary team of 5 scientists along with the technical
officers and other associated staff with them are visiting the
selected localities on a fixed day of week. Purpose of these
visits is to disseminate the weed management technologies
and provide knowledge and advisories on regular basis to
the farmers. Under this programme, scientists stay in touch
with the farmers of the selected villages and provide
information to them on technical and other related aspects
of crop production. Many activities have also been carried
out during the ycar viz. on-farm rescarch cum
demonstration trials in different crops and cropping
systems, organization of Kisan Sangoshthis, different
activities under Swachh Bharat Abhiyan and Parthenium
awareness week. These programmes have been attended by
number of farmers, public representatives 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 ete.

N
A MEse
R TR i |

g | Trre)w:nmu
| .' x!‘ ? _-_‘-__-___‘

Dissemination of knowledge on Conservation
Agriculture through workshop cum field day
Conservation agriculture (CA) is proved to be a
system approach to soil and water conservation, high crop
productivity and profitability, in one word, it is a system
approach to sustainable agriculture. However, because of
traditions of intensive cultivation since beginning, and also
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because conservation agriculture is a knowledge-driven
and a complex system to learn and implement, adoption
rates have been low, since to date, only about seven percent
of the world's arable and permanent cropland area is farmed
under conservation agriculture. The practice and wider
extension of conservation agriculture thus requires a deeper
understanding of its ecological foundations in order to
achieve its various elements for sustainable intensification,
where the aim is to conserve soil and water and improve
sustainability over the long term. In India also, adoption of
ZT is primarily limited to the wheat crop and concentrated
in the Northwestern Indo-Gangetic Plains in rice-wheat
cropping systems. Therefore keeping in view, the
importance and need of CA, ICAR-Directorate of Weed
Research, Jabalpur organized one day workshop cum field
day on 27 March, 2018 on 'Conservation Agriculture' to
create the awareness among farmers about the necessity of
conservation agriculture in the present scenario. They were
informed that a psychological change of farmers, experts,
extension functionaries and researchers are necessary to
increase the adoption rate of Conservation Agriculture.
During the programme, 187 farmers including farm women
from the different villages of nearby areas and from adopted
villages of the Directorate under 'Mera Gaon Mera Gaurav'
and Farmers FIRST programmes were present. They were
also urged to adopt the organic farming in a portion of their
area and subsequently increasing the area every year;
because adopting the organic farming in whole farm will
reduce the food grains production drastically. Farmers were
made aware about the different biological methods used for
controlling weeds along with their utilization methods
including composting.
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B B WU AT YR 9 & weayR forel #
dEaX aHI@ FEdl @ AEaH 9 Bdd
Saaraddl IR arshifasT gear 4 g @ sravfa
wferfafer

framl & B SaTeHar iR soifadr gRen
B JER TP11] SKIETT D AT W 9 D Y FaaTqR
7t & TR &3 & SHRar 9 3iR gSieT Al § B
TS AIoige @1 YOATT @ T3 [331 IRATT & Sfeia o
%1 A garg v JaRINd ugfa § ERydaR FRE0 @
o7 100 HEDT BT I WRUAARATN TH+1d | G
BT AT g @ A gaE @ 20 RA @ 9|
RERRIde |Ifegq @1 20 IM O gdeR & ) ¥
3R &7 B YR ¥ g g2 (arferer 8.3) |

Activities under Farmer FIRST project "Enhancing
crop productivity and livelihood security through
improved technological interventions in Jabalpur
district of Madhya Pradesh"

To enhance the crop productivity and livelihood
security of the farmers through improved technological
interventions in Jabalpur district, Farmers' FIRST project
was initiated in 2017 in Umariya Choubey and Barouda
villages of Panagar locality. Under this project, 100 farmers
were made aware of the improved herbicide technology for
weed control inrice (DSR and transplanted system). In DSR,
bispyribac sodium 20 g/ha was sprayed at 20 DAS which
resulted in better weed control and higher rice grain yields
(Table8.3).

TIfeTeT 8.3: WRUTAR Faer Tebi1eh BT el gaTe aTell €1 &l SUST Vg 371fefes o9 R ¥4 (n=100)

Table8.3:  Effect of weed management practices on yield and economics under direct - seeded rice (n=100)
Treatments Yield (t/ha) Yield advantage (%) B:C Ratio Advantage (%)
Bispyribac sodium 5.0 11.1 3.38 16.6
Farmer's practice 4.5 2.90

3 vpR AR a9 # A9 & 3—4 f&H b
q1E ASHd UTaR BT 10 el Ui 2aaR &1 o | QU
fapam a1 forT¥ 98a w0l aRE W WRUEAR fFRIFT gan
(arferT 8.4) | 37 9T WRUGARATN B Th Ubs &5 A
JUART Y & fog 100 Suh! &Y fAaRd fvar |

Similarly, in transplanted rice, Londax power
10 kg/ha was applied at 3-4 days after planting which
showed very good weed control (Table 8.4). These
two herbicides were supplied to 100 farmers for one
acrefield each.

AT 8.4: WRUAGR Y& 1 HARIMT €19 &) Ut 7R A1 ¥ U= YHTd (n=100)
Table 8.4: Effectof weed management practices on yield and economics under transplanted rice (n=100)
Treatments Yield (t/ha) | Yield advantage (%) B:C Ratio Advantage (%)
Bensulfuron methyl +Pretilachlor b 15.8 412 21.5
Farmer’'s practice 4.75 3.39

TP WRIAIR T 37 BIHAR B UM &
siatfa =afia g™ saRar 99 ud 91T § 50 Hyal Bl
Fle—el R{aRa &3 1y e @ 3 o9 998 § 988 3
A WRUAAR A R 9R vd |99l Bl GEiedr # Al
IR & U |

Under Farmer FIRST Programme, fifty farmers of
the selected two villages viz. Umariya Choubey and
Barouda were supplied with wheel-hoes for integrated
weed management and to improve weed control efficiency.

Knapsac sprayer
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Solar power sprayers were distributed to 50 farmers
of these two villages, so that their physical energy is
efficiently utilized increasing their efficiency and also spray
efficiency for controlling weeds.

Imparting training on Mushroom cultivation

To ensure the livelihood security of the landless
labourers of these villages, they were imparted a training on
Mushroom Cultivation. Mushroom can be considered as
rich source of energy and good for health. They are having a
huge demand in pharma and cosmetic companies. As far as
scope and importance of Mushroom Cultivation is
concerned, it is having a huge demand in public. Therefore,
farmers were trained for Mushroom Cultivation which is
very easy and can be practiced in any season with some
precautions. It is low cost means of attaining more income
forlandless labourers.

Television and radio talks

During the period, talks on various aspects of weed
management were delivered by the scientists of the
Directorate. Details are presented in the table mentioned
below:

Name of the Scientist | Date Topic Radio/TV station
Dr. PK. Singh 7 June, 2017 WAH Bl § WIUdAR FAg=] Jabalpur station of AIR
Weed management in Kharif crop
10 Sept, 2017 & HEl $ Y@ WRUGIR U9 IaT ggue | Jabalpur station of AIR
Important weeds of Rabi crops & their management
4 March, 2018 e War Jabalpur station of AIR
Conservation agriculture
: TRYTAR Y&eT Doordarshan Bhopal
wxfara @t darshan Bhop
25 July, 2017 Weed management in conservation agriculture
IRGAAT &3l § WIUTIR Jaer ETV, M.P.
19 August, 2017 Weed management in non-crop Area
12 May, 2017 HI TG HILIT Bl TdeA ETV, M.P.
Management of Saccharum and Cyprus
1June, 2017 HHe JAAUST BT Sfrd UG ETV, MP.
Management of Saccharum and Cyprus
Dr. Bhumesh Kumar 29 September, WERUTARE 8F § FEEr § oig 9T Jabalpur station of AIR
2017 B i
Role of biotechnology for weedy rice control

o
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9.1 Participation in training programme

9.1

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:

faa=or iy o T 82—
RRCR ufreror srfsa e Frafer avic T SUENT
Name & Training programme Institution Date
Designation Budget
utilized (%)
S, P TN ARTETT R W FETES Sel & STEHATHR—TRA, Bexrare | 03—09 3R, 2017 ;
qeTe st farwergor” ICAR-NAARM, Hyderabad |03-09 August,
ini L i 2017
T I Tralm‘ng pro]g:iam?'le on "Analysis of
Pr. Scientist experimental data
<1, #firar e=e G e iR drenfier g @ AEACAR—ART, Ravare | 1216 FaoR, % 10300
EEIINED et ICAR-NAARM, Hyderabad | 2017
Dr. Yogita Gharde Impact Assessment of Agricultural 12-16 September,
Scientist Research and Technologies 2017
€. g o Hie R TREHITaTH, FovEE 20—24 TFIRR, 2017 :
CEIEED Pest Surveillance NIPHM, Hyderabad 20-24 November,
Dr. Dibakar Gosh S
Scientist
Sf, gy =% AT ST CSE-gedl & WEE $ | UdRiReE, aEnad 25-31 T, 2017
ERIIREE forg ok T 9t @RuwaR §9 firEf | NBRL Lucknow 25-31 July, 2017
Dr. Subhash Chander| T @=1"
Scientist Traini . : 3 7280
raining programme on "For herbarium
consultation and taking quality weed
seed pictures"
SofifaR A9 e, | e &Y & forv ey wee S MEATHR—MATEYE, HUTeA | 06—26 TaHR, 2017 -
EELEED TR O prel Tt ICAR-CIAE, Bhopal 06-26 November,
Er. Chethan C.R. Winter School on Climate Smart 2017
Scientist Agricultural Machinery for Conservation
Agriculture
s/ mrefis aftermr fo=d & S | RS Rueer g, Seag |20 S — -
%%ﬂmﬂgﬁuﬁﬁuﬁrﬁw Hindi teadlinig schame, 2 ®Yadl, 2018
Basic training for use of Hindi on Jabalpur 29 January -
computers 2 February, 2018
i gofia a1, MEHATY. F aRal & fog amEuwEN, T3 fawe 09—11 3%, 2017
gerafe e SIUHaTR—2017 TX o+ fafire $rEfwd | ISTM, New Delhi 09-11 August, 2017
: Organization specific programme (OSP)
Mr.Stjeet Verlng, | GFR-2017 fior officers of ICAR
Administrative 7 10319
Officer g W BT agueu, 78 el 21—22 IR,
Workshop on e-procurement ISTM, New Delhi 2017
21-22 August, 2017
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Name & Training programme Institution Date (ea)
Designation Budget
utilized (%)
o) amuw Surrg | Ui el — SR udee SMTEHTSTR—ATESME VBT, | 06—10 HTE, 2018 710915
@ q@Hal Aftere| Training programme on farm 06-10 March, 2018
Mr. RS. Upadhyay | management ICAR-IIFSR, Modipuram
Chief Technical
Officer
2t Tadn s Frey R Fd & guam & forg gfardY | R R aiemr, Saagr |20 S — £
s aedle sfderd | TreeroT Hindi teaching scheme, 2 HYad, 2018
Mr. M.P. Tiwari Basic training for use of Hindi on Jabalpur 29 January -
Sr. Technical computers 2 February 2018
Officer
N b, fyard Ut ST — Y e AR ATE T THATR, | 6—10 AT, 2018 -
THarep! arferepT Training programme on farm Iﬁﬂ'ﬂ?ﬁ 6-10 March, 2018
. management ICAR-IIFSR, Modipuram
Mr. K.K. Tiwari
Technical Officer
21 THTE. B8 uiErr drfeH — arsveR afReRal | andiar—adiamans, 11—15 fHawR, 2017
T U5 §8 g3l @ fore wlie ok droweaed o et 11-15 September, z 15184
Mr. M.S. Hedau Training programme on procurement & | ICAR-CPRI, Shimla 2017
AF&AO PFMS for ICAR Officers
A HAS HAR G | gD ds-2, Ay, dow SR ITEACIR—ARY, FexATE | 15-31 TR, 2017 -
o1 werE® AEWIGR & R Wity & for gmraT | [RAR-NAARM, Hyderabad | 15-31 October,
Mr. Manoj Kumar sfix @aER FiwE ¥ 9fE 2017
Gupta Enhancing efficiency and behavioral skill
PA for stenographer grade-II, PA, PS and
senior PPS of ICAR
o wifte SfeR | gfrardl wRem - R & s & R | R R diee, deeR | 2428 e, 2017 -
Hfry T HYEY Hindi teaching scheme, 24-28 July, 2017
Mt Frariels Xavien Basic traini“ng for use of Hindi on Jabalpur
Senior Clerk S e
5N 4= Rig P o - B & Swam @ Ry | R Renr droe, ser | 2428 IR, 2017 =
HIA WEHF WIE | PrIey Hindi teaching scheme, 24-28 July, 2017
;I.r. Veer Singh Basic trainj"ng for use of Hindi on Jabalpur
: . computers
Skilled Supporting
Staff
it iy ug yferr erims wetfod ) &7 YEvwmE, | AEaTaN—waEvg, Wiae | 18—22 9T, 2017 .
do-iip! HETD Ted YReTl 3R FgER SIvd ICAR-CIAE, Bhopal 18-22 July, 2017
(areT) Training programme on Automobile
4 Maintenance, Road Safety and

Mr. Dilip Sahu, Behavioural Skills"

Technical Assistant
(Driver)
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9.2 EINGMEICE R IR DI B 9.2 Organization of training programme
79 & SR FrEferRag wfderor srdss amafa Following training programmes were organized
fapg T during the year:
gf¥egor Pipimc arafey yfomfiay | ugass Hagh
Training Sponsor Date B W& free®s Coordinators
No. of Course
Participants| Director
Sifas ExIaaN gagT & &y oo g9 o 1227 feww, 2017 23 Shapre AR | = die. Ferd
wed & wy ot Sig denfer | Seifie oRee, Tq
qeeliia— iR s oY & fog | A= <1, g ¥%
TE oIF Hrerfie swEy W
af¥reror
Hands on training on M.P. Biotechnology 12-27 September, 2017 23 Dr. Bhumesh | Dr. V. K. Choudhary
Agricultural biotechnology- Council, Bhopal Kumar and
microbes and their Dr. Subhash Chander

biotechnological interventions
for sustainable agriculture with
special reference to biological

weed management

diUETATE & TR a1 i @ FTERIAEHISNE dP | 5-6 RyemR 2017 25 = At AT, g8 ud
afererer wrRima # |l gre

Two days training programme on | ICICI Bank 5-6 September 2017 25 = Mr. M.S.Hedau and
PEMS Mr. Sandeep Dhagat

9.3 I G o ffeened @ dsfial g1 9.3 Lectures delivered by scientists in other
ﬁ'q Trq IS Gl institutions

o & Y=l @1 RN ¥ W Scientists of the Directorate received invitations

i . from other institutions to deliver lectures in different
AT < & foTg 3G W\l | g AT 81 ST oecasions. The details of the lectures delivered by the

TR W Ige! gRT fay 7Y @@l $7 fAaRor R scientists are given below:

fear T 8-
T faw uRemr / 456 fei®
Speaker Topic Training/Meeting Date
Si. d, e fafer=1 waer yonferdt & Remdy gy B8y rfe, weaR § &Y | 6 37T, 2017
Dr. P.K. Singh TRUTAN HeET Tgeprd @ fory Refdd BresT & Hearl 6 August, 2017
Weed Management in different | 6% @t uf¥Eor we wrismar
cropping systems Training-cum-workshop of partner

institution of reliance foundation for
Agriculture Development, Reliance Agri.
Foundation office, Jabalpur

wefdd B wonell #§ wxyoare | snal disa wlREvr yigusmy, Sigaddid), 3 Ryasr, 2017
EECE EEGEN 3 September, 2017
Weed management in Model Training Course, JNKVV, Jabalpur

Conservation Agricultural

system

WRUTAR W & o Sugem | die o) e, STEHveR—TeEvs, 5—6 fawmR, 2017
qHATD Aare 5-6 December, 2017

Appropriate technologies for Workshop of KVKs, ICAR-CIAE, Bhopal
weed management

oefEa o gomell § Wrudar | adiuwadid!, wiferaw # e gt & forg | 24 Gerrd, 2017
ECEE uf¥Err He wrieer 24 July, 2017
Weed management in Training cum workshop for Conservation
Conservation Agriculture system | Agriculture, RVSKVV, Gwalior




el fieht geiaTor
Training and Capacity Building

Dr. Bhumesh Kumar

G~d ERUdIN Uge

Weed management under the
regime of climate change-
recent advances

B yorell # wreary sifeudyo & forg gar
LR

Soil Management Approaches for Climate
Mitigation in Sustainable Agriculture System
under CAFT, INKVV, Jabalpur

ICAR
ECill famy wirEwr / 5% fesi®
Speaker Topic Training/Meeting Date
WRUTIR Fae Fdie, faa § oY aftwRal & fog w=g | 23 s, 2017
Weed management T uferT ssH 23 August, 2017
State level training programme for
Agricultural Officers, KVK, Seoni
1. geiter §ar TROTIR] H1 wifdd FEo Herhdl, AR dId!, SEeyR & T waq | 24 R, 2017
Dr. Shshil Kumar Biological control of weeds Ff gomell # werarg afeudeor & forg §a1 | 24 December, 2017
EECE]
Soil Management Approaches for Climate
Mitigation in Sustainable Agriculture System
under CAFT, INKVV, Jabalpur
<f. o dr ga TG HH § WRUAIR G | GHUSI ok sy B e % e 18 elg, 2017
Dr. R.P. Dubey Weed management in Kharif FReel & | Auasdd § 9oa 18 July, 2017
crops Meeting with SADOs and Additional
Directors of state dept of agriculture at
JNKVV
WRUTaN weue T /6o urelfeE TR SrTeear AT 16—22 37T, 2017
BT Awareness campaign on Parthenium 16-22 August, 2017
Weed management practices
fad Bt § weuaar gdge HUHE, SIS, TaeqR 19 fHawR, 2017
Weed management in organic CAFT, JNKVV, Jabalpur 19 September, 2017
agriculture
T @l @ orerfa Tl W | e wew @ SIEddrd, SeeqR # Al @ 2 IRR, 2017
RERECCIR e ECE Seared & forg wrf mefifievor uv #rfenen | 2 November, 2017
Weed management in pulses Workshop on Farm mechanization for
under mechanized farming production of pulses in Madhya Pradesh, at
JNKVV, Jabalpur
Wfaw ff § @R g6duT HUwdl, SigaSdd], WeagR @ sfeifa 24 o=, 2017
Weed management in organic TR R gomelt # Serary sfeqeer @ 24 December, 2017
agriculture fere ger ydgH gfiesi
Soil Management Approaches for Climate
Mitigation in Sustainable Agriculture
System under CAFT, [NKVV, Iabalpur
Sifaw &ft # wxuaar wEET SH 8 #Td, 2018
Weed management in organic IFFCO 8 March, 2018
farming
TG H ST WROGaR Weue | IR, SawEe (TN, gemseienRdi— 6 @Td, 2018
Improved weed management in | S&gUH EEREN a‘;"-;:} TRl H 6 March, 2018
crops fraF—denfie gevw doo we &7 flgw
Farmers-scientist interface meeting cum field
day at Shampura, Jaisamand, (MPAUT,
AICRP-WM Udaipur centre) Rajasthan
S, T FAR ey aRede & dR # 718 HIUwHdl, WU, WEeyY & T waq | 24 w2017

24 December, 2017
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Tl ey yRreor /3o feis
Speaker Topic Training/Meeting Date
1. . =y a1 IERT HHS YorTen # e | Uiy, qHUEisl, Uil TayHTy, dsnet @ | 12 fiasR, 2017

Dr. V.K. Choudhary

q =% AN T IeEFHAT R
H %Y a9y HEE

Crop residue management for
nutrient cycling and improving
soil productivity in rice-based
cropping system

(@) & ara 986

Meeting with ADA, SADO/ADO/SMS/
Scientists at College of Agriculture
Rajnandgaon, IGKVV (CG)

12 September, 2017

TERUTAR Y BN Scred #
Weed Management in Improving
Agricultural Production

FUETTYY # Td B 24 & &AE FrEEm
24" Zonal Workshop of KVKs at Burhanpur

24 9%, 2017
24 November, 2017

Er. Chethan, C.R.

WIOAAR ae
Mechanized weed management
in Cropping situations.

TR DY B TIT B WIQUHE!, SITHAd!, SEeyY @ idia woaq | 24 fawER, 2017
SENEREEE] Y gomell ety SAfeqdRT & fore gar | 24 December, 2017
Crop residue management T4y gfiesion
under conservation agriculture | Soil Management Approaches for Climate
Mitigation in Sustainable Agriculture System
under CAFT, JNKVV, Jabalpur
W N B AOTel # TS TH UH Al a1 8 ®Td, 2018
WEROTAN Yae= IFFCO 8 March, 2018
Weed management in crops and
cropping system
1. g 9% WRYTAR Y9 3 exdRaH HIoUHel, UG dId], TEeyR @ St wae | 24 fRwER, 2017
Dr. Subhash Chander TR T 3T qaD T gomelt # Woarg AfeadRo & fg ga1 | 24 December, 2017
Techniques for weed TER g&ﬂﬁ“’i
identification and herbarium Soil Management Approaches for Climate
preparation. Mitigation in Sustainable Agriculture System
under CAFT, INKVV, Jabalpur
TR 1w, WA waa aRRefoal § Feieaa HIOUHEY, SITAGHAI, THelqY @ Siid |aq | 24 TIHER, 2017

Hf yomelt # wierany sifeumen & ferg gar
Tdee gResio

Soil Management Approaches for Climate
Mitigation in Sustainable Agriculture System
under CAFT, [NKVV, Jabalpur

24 November, 2017

TRUFARATN B g @ Y, e, (Tdegd), wigted- | 6 A, 2018
T SR aREre geam SEUH eI BE) A fear—dwie 6 March, 2018
Herbicide application gevhy Y9 WE 89 Raw
techniques and operational Farmers-scientist interface meeting cum field
safety day at Shampura, Jaisamand, (MPAUT,
AICRP-WM Udaipur centre) Rajasthan
9.5 arfafer earem= 95 Guestlecture

9 3Oy @ S faft et & &3 ulig
et / wfrefier gt 1 e @ R fam &R
U fAeIvsan & &3 # | T | e &1 faavor

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

Hr fegy T Details of the lecture are given below:
EiC| LG fawa fei®
Name Address Topic Date
1. ey fereeres, Siiae E@HTe, WE TR FaerqR GRIERCCE] 23 [, 2017
Dr. Jyoti Mishra Director, Life care, Sneha Nagar, Jabalpur Stress Management 23 June, 2017
Sf. SLuH. B gd e, nSHiveR — angandaiiaR, 2avee Y9971 G4 9 B 20 WEAY, 2018
Dr. D. M. Hegde Ex- Director, ICAR - IIOR, Hyderabad Attitude is everything | 20 January, 2018




1.6 I —WRIqIR  JgHuE  fewey,
wruqaR fagm § gfrard), amie ok eraeRe srHu™
% o U g1 B & w0 H $1 R 2 3R T wWR
W Igd "eH FRal 2| fafuaget wwe womelt #
WUAAR gege H fa¥re aediel & o & fayg
frdemery ae eafdT HRisH afae IRdT FEfad
WIAIR GRITSTT (3SR —Sg.Uq.) & A
Y A= I SfY feafaenerdi § oM o & | @Rudar
st # e &1 HaErery e # wenfid faar i 8
forast SmanT R faure! grT far sTRer 2

g &Y freafaeneray & wrer wearfiar

e, 23 fFrafg vamg ey &= aiR
faft= vt § uiw WRkoe ol & a3 9y ud
IR SriwA B T FRar & | Hetd &3 @ s
AR & g # rd WusmR. & S ward wEanT
Td e iR fawar wfafaft & e & forg
faf=1 &= &1 SR1 $Xell & | Feurery & dsnfei gr

10.1

Wi 7 gt

LINKAGES AND COLLABORATION

ICAR-Directorate of Weed Research acts as a nodal
centre for basic, strategic and applied research in weed
science and provides leadership at national level. For
generating location-specific technologies for weed
management in diversified cropping systems. Directorate
run its networking programme 'All India Coordinated
Research Project on Weed Management' (AICRP-WM) in
different SAUs. Repository of information in weed science
has been established at Directorate which is being utilized
by various stakeholders. Directorate provides services
including weed identification and supply of weed seeds to
different stakeholders. In addition, Directorate also
conducts different training programmes for scientists, state
agriculture officers, KVK staff, farmers and students.

10.1 Collaboration with SAUSs

Directorate coordinates its research and extension
programmes with 23 regular AICRP centres and five
volunteer centres in different states. Identified team from
ICAR-DWR led by nodal officers of the respective zones
visits different centres for effective collaboration and
monitoring of the research and extension activities. Detail of

e 77 2R} &1 e 9 R g | visits made by scientists of Directorate is given below.
arafer 2017—18 @& A ASTF@N g1 wIHOT E

Period Visits of scientists during 2017-2018 Centres

28—31 ui1adl, 2018 gl ql.b. Ris, €. g1y us wqiferar

28-31 January, 2018 Dr P.K. Singh, Dr Subhash Chander Gwalior

03—07 HRad), 2018 S A AR, €. vy &, 9l S, T, RUR

03-07 February, 2018 Dr Bhumesh Kumar, Dr V.K. Choudhary Jammu, Ludhiana, Hisar

18-24 TGS, 2018 <f. geiaeHr, €. Raex g9y FERMETE, BRI, BRR

Dr Sushil Kumar, Dr Dibakar Ghosh Hyderabad, Coimbatore, Thrissur

18-24 February, 2018

27-28 HRas!, 2018 S, AR, gd, goil, d IR, BT
27-28 February, 2018 Dr R.P. Dubey, Er Chethan C.R. Akola
05-06 AT, 2018 S, ARG, gd, goil. I WaIAR. IR
05-06 March, 2018 Dr R.P. Dubey, Er Chethan C.R. Udaipur
20-21 A, 2018 S, A BHAR TR
20-21 March, 2018 Dr Bhumesh Kumar Palampur
18-23 HTd, 2018 <1, &, Ris, SN o wifden ST
18-23 March, 2018 Dr P.K. Singh, Dr Shobha Sondhia Jorhat
26-28 HTd, 2018 st Wi, Riz, <. Aifar o<, <. gum a= AR
26-28 March, 2018 Dr P.K. Singh, Dr Yogita Gharde, Dr Subhash Chander| Raipur
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Visits of different centres by scientists of the Directorate

I et IR iRl @ aie
ABHTRIAT

TRUTAR SRR Freener 7 fAf sgfie,
3R, eI 1 3g. 1 TR —¥1.3mE .U g, AT, 3ms 3.
QAR—IMEINE.NA.TH, NUTe; M. YAR~TELTIR.
e, (GH—7), SEAQR, Ud I WRUH dLIAEed,
TAAYR; CLUGIARAE., AR AR TH.UHIRAE.,
SR @ e Afha dearT ek far 8| e
@ e Fafia w9 9 5 HY vd dag T, s
., TSI R fhar s wfea faf fRaurat &1
WRUAIR Y&e q Heferd s iR fawr afafafey
% GRWHROT & oY IMMaeaa MUY 7Y TS & © |
Aeyey iR BainTe # Rufa faf= fvafderesl @&
1 Afhy AT nfd fear T ¥ g, —
S sgIR. B =it 7§ A= drerl /ey, fFof
Friemerst F W forar| e uiw a9t @, Ay 3
IR Aot (AT & A1 wednT & st g,
T, T 3R 3RER o} =1 waal & forg 911 Yar fag
2| dsfei— g B AfReRIi—se—famt wfed
faf= fequrel & W sevew A g™ v §=
HEANT BT TG BT FISRIed B s Frafi ufivar 2 |
Pl P B ©TH TgAET TATR |

10.2

10.2 Collaboration with other institute and
agencies

Directorate of Weed Research had developed
active collaboration with different ICAR institutes and other
institute like ICAR-CIAE, Bhopal; ICAR-IISS, Bhopal,
ICAR-ATARI (Zone VII), Jabalpur; BISA, Jabalpur; TFRI,
Jabalpur and SFRI, Jabalpur. Scientists of Directorate
regularly provide need based inputs for the refinement of
weed management related research and extension activities
to different stakeholders including state agriculture and
allied departments, KVKs, NGOs and farmers' group.
Active collaboration has been established with different
universities located in Madhya Pradesh and Chattisgargh.
Scientists from ICAR-DWR participated in various
meetings and workshops organized by different
institutes/SAUs, private sectors and other agencies. Since
last five years, directorate has collaboration with National
Seeds Corporation (NSC) and produced seeds for different
crops like wheat, rice, chickpea and pigeonpea. Interface
meetings with different stakeholders including of scientists-
state agriculture officers-industry-farmers is a regular
feature of Directorate to strengthen the collaborationamong
them. Directorate has been identified as centre under
‘Madhya Pradesh Mukhyamantri Khet Tirth Yojana'.
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ey @ U &2 Jwfre R oY et
S, SLUA.S. 41T, TR, S, SN.a. AT, IAQR; ARSI
., SEOR, THTE fwfEwem, wom odiow.
frvafered, a1, arereh Qe ik wasfishd,
e @ W wHEiar s € | Femer o 99 srEl
B foIT Fadier 9y b & w9 § W) J=gar e 21
afdreRel, wifrele frarl @ e wRugar yee=
I=Id dp-rhl R Fafd w9 ufderr erfed s
oy o €| Peemea o Favsy Staenfie aReg
T U TR &g @ wu H o Ar=ar € 7 @ &R fama
IR T § FIAPICR BT B 77 FITaR Ui rieH
o frr TR 8 1

AP Qard

IRA R & A= SR IH ) Jell @Ruaar &
yded @ g weEer Jar & wd ¥ e fPafya
wfafaf & wu # Fevren Mfeaeadied (@
Figdlcivie) g™ gEffAem & wfde fEe @ fog
RaeN®! & TaeeR ki ¥eM vl & | e |
™ AT TSargoRT Afduol (BUHTIR) & ARgH
eI B fhaMI B EXUTdR UeH do-ild! o AR fhar
g ST WU Cdredor” & Argd ¥ JiHeEA
HAEHR Hard A yeE @ o W@ B | ¥E fHa, H
T & afteRal, Bl oMy Raure! ik S
wfafaferdt & forg Suaireat & srare ok I¥ a8 9 9
Haford A I E |
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10.4

Wit iR wgaTiEr

Linkages and Collaboration

10.3  Education and training programmes

The Directorate has MoUs with several
educational and research institutions namely JNKVV,
Jabalpur; IGKV, Raipur; RDVYV, Jabalpur; AKS University,
Satna; APS University, Rewa; Banasthali Vidyapith and
MGCGYV, Chitrakoot. Directorate has also been recognized
by as post-graduate research centre for their students.
Training programmes on advanced techniques in weed
management have been organized for the scientists, subject
matter specialists, extension personnel, state government
officials, progressive farmers. Directorate also has been
recognized as a training centre by Madhya Pradesh
Biotechnology Council and continuously organized
specialized hands-on training programmes for PG students

since last four years.

104  Advisory services

Advisory services were given for the management
of aquatic weeds at different places across India. As a
regular activity, Directorate provides advisory services to
stakeholders for biological control of Parthenium by Mexican
beetles (Zygogrumma bicoloratu). Directorate disseminated
weed management technologies to the farmers of the
country through 'Kisan Mobile Advisory Services (KMAS)'.
Online advisory services also being provided through
mobile App 'Weed Manager'. It is a user-friendly and totally
menu-driven mobile App for farmers, agriculture
department officials, students, other stakeholders and

industry professionals.
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eere # o =l & drafads ud aqa—aad
TR G UANT UG WA bl I B Bg RIoTHT
wrafaae Gy w1 e fear oy | 9ty @ vt @
TRueReRy e & faumil /gl # 2= #§ ari
HR @ ford o IcaTE UeT g B, 98 fAdE Iy ke
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af 2017—18 F WRUGAR gy FRwmey #
IISTHIST Pt AfRfa & Aegq 3 ey gnr 2=
H BT 7TE Tl BT fAaver 39 UeR & —

11.1 AURA® I8HT &1 AT

Freenea & o srafaas @iy o 3aRe
Jodl &1 frafm smaem e mar| RN <o
FrafaaT affa @ oild W S 2017 fommE @1 9@
fa<ie 28 /06 /2017 &) ey & G9rRIR # iR
B TE | FATS | AR 2017 BT fAE 95 B I
R11® 29 /08 /2017 T a1 737 | JiacaR ¥ fawwR 2017
el & 95 eI 27 /12 /2017 T AT B T
T4 TFal | A 2018 B GEIW foAEl @ d99d
24 /03 /2018 BT ST &1 712 |

Iad doai H e & qaE AgEnT gy,
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B 773 3R g7 ol # forg T FAvii &1 ar w9 & forg
HIRIATE B T |

11.2 AuTRI® f2=d) uftd < &1 ddhaq

IR WHR S ASHNT 397, T8 F3d gRI
fetRa Rurd & vemt § e & faftst sl |
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foram | =l fRaw & s/aeR R HRIHA BT IUTSH, AHL
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o adf, Jefre o I @R, vd g9, e
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AWARDS AND RECOGNITION

On the occasion of 29" Foundation Day of ICAR-DWR,
Jabalpur celebrated on 22 April, 2017 recognized the
valuable contribution of Mr. MLK. Bhatt, Mr. O.N.
Tiwari and Mr. M.P. Tiwari for serving the ICAR more
than 25 years.

Sf. faara 819 ¥ 10—13 4R 2017 & SR {131,
-3 RAMERH, dure d mafod W.g.ag.u—
DL &3 B qfiE W TR 7 B o 3 gHe
witrde # werd T e eye o ufoRder ¥ s
Xer= U o | 320 e e # o IR R ok o
TE. ®. 419 DI HYA J6Y yfader # HH: UAH 9
fardra zerr= e faar |

o Sf.IRA, g B 17—18 T, 2017 B B fAe B,
SIATER <lel -gw By fAvafderer, SaeyR 4 Aerd
TIHaR AR UH.9H.09., 9189 vy faeivs, e fagm,
ERREGIAC AR ICIERACRIRICI

e S IRUL §d BT 15—16 ATH, 2018 Bl I GIiad!

fqeafdency, SR # 337 WeAuQy gar Jsie
HERTHSE R 99 U & Sfiadhdl & w9 § a3
oo T o |

® Dr. Dibakar Ghosh secured first position in discus

throw-men and third position in shot put throw-men
events at the annual sports meet of ICAR- Central Zone
held at ICAR-CIAE, Bhopal during 10-13 November,
2017. In this sports meet Shri Veer Singh and Sh. S K.
Bose secured first and second position in carom-men
event, respectively.

Dr. R.P. Dubey was invited as an external subject matter
expert of Agronomy for the selection of Assistant
Professor and SMS, KVK during 17-18 June, 2017 at
JNKVYV, Jabalpur.

Dr. R.P. Dubey was invited to judge the research
papers in agricultural theme during 33" MP Young
Scientist Congress held on 15-16 March, 2018 at RDVV,
Jabalpur.
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e =6 IRY gd A WA el A8 G favafdemery,

STaeTgR & wIddbI () B 03 IR &1 Jeaia
fopa |

S AT RS B Efeud e o die WEy @
HUEHIY aTs § I @ U § et fhar g |

ST, O it B SIS FeaqR §RT HaAS
RIE® REBR 2018 & Y™TH & o0 &7 & w9 H
B & & oty s foar wam |

el gie iR, Ofua dsfe o wRd 4

WUTIRI &1 Sifds = gdqm aRgeg @ik

HUTGRIT" IR Ueb W% awhl & w9 H 16—20 HTd 2018

¥ AR fwafdened, s, APYR H s

%ﬂwmmmﬁm LRIt iES|
T

. Gefiet GAR, BT 30—31 3R 2017 HI AT U<y
@R YEET WU, Ao TR, FaErs § Ao
TRUAIR AIRGA e Hriemer # A e
o @ fore st fovar mar am|

S, Y FAR, DI 25 JaTs 2017 BT 3R BT 3R
HHAING] DI STTHD Td URT B B (G Sgaabara
fxafderer, SaayR (@eg wew) § urRifes geee
uR 3fafd @Re <7 @ forg i famar |

Sf. G AR, BT 26 ST, 2017 B THTH
fareafaermer, aar (721 yaw) # “woEE & dfds
iz wR Al R o7 & fore st faan
T |

<. efiel FoR 1 g (8%aToT) Fetaex 7 ‘5d Hal
& Sifds AT 9R 11 9§ 12 RaawR 2017 37 ifafs
AR <A o forg a3 fam |

S g AR, B 16—18 FdaR 2017 & QR
Trrels fawafraras @ afsfopar & smafoe waa
HRETOT: g MR 3R gfedIor W IS FIS A
Th-AIDI T DI IHeheTal B & ford i3 faa
|

3. gl TR, B 16—18 AdaR 2017 & QRM
Arels favafeamey & afsfysar § amafoa wua
TReTvT: g ST iR gfedior w sy Ty #

BT Siaeia =T fovy R erffer aram
o & foru amfara favar mam |

S gUd FEAR B IEHATU(ERITEAR  JTHET
fRQeImery) STeefqy § 21 ¥ 24 Fda% 2018 & QR
I B drel @l o
IJaEel e s asd @ derN 9ffd g’
Jmare wfEa e faar T

Dr. RP. Dubey evaluated 03 numbers of MSc
(Ag) thesis of INKVV.

Dr. Yogita Gharde, included in the Editorial Board of
Indian Journal of Weed Science as member.

Dr Shobha Sondhia was invited by JNKVV Jabalpur to
actas Judge for evaluation of best teacher award 2018.

Dr. Sushil Kumar, Principal Scientist was invited as a
lead speaker on “Biological control of weeds in India:
current scenario and prospects' during 105" session of
the Indian Science Congress Association held at the
Manipur University, Imphal, Manipur from 16-20
March 2018.

Dr. Sushil Kumar, Principal Scientist was invited to
deliver a Guest lecture in workshop on 'Weed risk
assessment' scheduled on 30-31 August] 2017 at
National Institute of Plant Health Management,
Rajendra Nagar, Hyderabad.

Dr. Sushil Kumar, was invited to deliver a Guest
Lecture on 'Parthenium Management' at JNKVV
University, Jabalpur (Madhya Pradesh) on 25 July, 2017
for awareness and motivate students and staff.

Dr. Sushil Kumar, was invited to deliver a Guest
Lecture on 'Biological Control of Parthenium
hysterophorus' at AKS University, Satna (Madhya
Pradesh) on 26 August, 2017.

Dr. Sushil Kumar was invited by the Collector of Jind
to deliver a Guest lecture on 'Biological control of water

hyacinth' during 11-12 September, 2017,

Dr. Sushil Kumar, was invited to Chair the Technical
session in the National Seminar on 'Crop Protection :
Current trend and perspectives' held during 16-18
November, 2017 at Medziphema, Nagaland University.

Dr. Sushil Kumar, was invited to deliver the Guest
lecture in National Seminar on 'Crop Protection :
Current trend and perspectives' held during 16-18
November, 2017 at Medziphema, Nagaland University.

Dr. Sushil Kumar, Principal Scientist, was given
responsibility by Executive Committee of Indian
Society of Weed Science to organize TSWS Golden
Jubilee International Conference' to be held during 21-
24 November, 2018 at ICAR-DWR, Jabalpur.
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FEFE FAR T, f@kl dia, TR 9, 999 daR,
sfareTa 1. Td HAR | UHT 2017, Tl B o 2
Y S qacdl 3g Vaes ¥oiea sEa & T
SSIBR BT SUAT | FGEN ¢ IR §T
Vil 139: 91—102.

AT AR, TR U, = g, aqy va.dh, =erd &1
PPN TAAL, T Ploc TH.IR, 2017. HEA HRA A
wgdied fAvam.  dgev—aid giv  gEite
SRIRT 11: 749—754.

T U, 9g .41, er A, vd Dfda . 2017,
Biaged e & qa dU8 31 ggam, P ok
AT, 33T Ger 3% ifldbeaver diga 87(7):

899—910.

T QH., W B4, FAN AR, ¥ 79, MYHATS gL,
Tirer Tadis. vd Qiférg v 2017. B fieic &
ol T 1 A fafderar & venfses faaror ok
w9 &1 faverwen  Aforerd va Aiferagery
I 3T ©liev 23(3): 663—673.

I HIL.AR. TG AT FOE LN 2017. 794 dferd b
S # e dTel deR @ e ¥g B il &
forg sEAIfe g9—Yd ¥ el WRex. $ve
WIS 113(8): 1601—1605.

e 413, U dreR) 417, 2018, WRA & gdT fRHTerd &3 3
THT—TH JfTaeT HH T W IUS, TRUTAR
3R UG WeW UR UMM, TaURHCT Tiideay
54(2): 181—200.

e did. ud <IMEd U 2018, g @l AR garg H
TRUIR TTRierdl, Hd @1 ghg iR Sus W
YIHARRAT | ERUGAR UG, /ST Gict 3% dle
TS 50(1): 6-12.

e T8, 99 1, Rig fis. vd g9 RdL 2017
WRUAARATEN 1 JHTEHIRAl 3R g1 50 qedl B
UEAM BT & fore Suga et —Reard wd. 37T
ST 3T 1S TSV 49(2): 165—169.

TRe a8, g Mo, g9 Rl vd 7w @, 2018, 9RA H
WRYTAR & HROT B H Iuer 3R e &1fT H1
3. BT FICFTT107: 12—18.

13.1 Research/review articles

Ashok Kumar A., Tewari V.K, Nare B., Chetan CR,
Srivastava P. and Kumar, S.P. 2017. Embedded digital
drive wheel torque indicator for agricultural 2WD
tractors. Computers and Electronics in Agriculture 139:
91-102.

Bhate R, Pansare N, Chaudhari SP., Barbuddhe SB,
Choudhary V.K., Kurkure N.V. and Kolte SW. 2017.
Prevelance and phylogenetic analysis of Orientia
tsutsugamushi in rodents and mites from Central India.
Vector-Borne and Zoonotic Diseases 11; 749-754.

Chander S., Bhat K.V., Gowda M.V.C. and Dikshit N. 2017.
Identification, characterization and validation of core
collection of foxtail millet (Setaria italica). Indian Journal
of Agricultural Sciences 87(7): 899-910.

Chander S., Bhat K.V, Kumari R, Sen S., Gaikwad A.B,
Gowda M.V.C. and Dikshit N. 2017. Analysis of spatial
distribution of genetic diversity and validation of
Indian foxtail millet core collection. Physiology and
Molecular Biology of Plants23(3): 663-673.

Chethan C.R. and Krishnan A.D. 2017. Dynamic push-pull
strength data generation for agricultural workers to
develop manual dryland weeders. Current Science
113(8): 1601-1605.

Choudhary V.K. and Choudhury B.U. 2018. A staggered
maize-legume intercrop arrangement influences yield,
weed smothering and nutrient balance in the Eastern
Himalayan Region of India. Experimental Agriculture
54(2): 181-200.

Choudhary V.K. and Dixit A. 2018. Herbicidal weed
management on weed dynamics, crop growth and
yield in direct seeded rice. Indian Journal of Weed Science
50(1): 6-12.

Gharde Y., Ghosh D., Singh P.K. and Dubey R.P. 2017.
Fitting dose-response curve to identify herbicide's
efficacy and their ED,, values in mixture. Indian Journal
of Weed Science 49(2): 165-169.

Gharde Y., Singh P.K,, Dubey R.P. and Gupta P.K. 2018.
Assessment of yield and economic losses in agriculture

due toweedsinIndia. Crop Protection 107:12-18.
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RS T, 999 ®.5. U4 [ f#. 2017, @) # Reafay 8
WydaR &9 @ Reufy § wvygar  wenfe
uReaadiiedr.  gR¥7 T 8% Uldoaver
wfeReT70(3): 237—241.

1y €1, WOR A, FEa &, RHE R, U9 GER 91 2017.
IRAR TROTERIS O1F TR a1g Tg 9l $I Texrs
T YTG, 17 FICTETT 100: 106—110.

Y S, IRPR U4, T69N §., RT3 U4., 9Tl TH. T4 3H1
T. 2017. UICRTH WHIFIEC : 3T, &1 gfs, SU AR
R H GER B forg delrm @1 Swar S
e 3% Uadutdce ardleion vve Yifleeaver
WEw5(2): 172—182.

PAR Tel., BAR T, Qi ¢4, 9 N.ud. 79 2harsdd
SN, 2017. TR A1 @ ergfie SwaraRd
fAedl A SRR & SE9, g IR ATy
Ue; GTeT 3T BE olvg# 30(4): 267—272.

T 41, FeiHie i3, IRYge A, FHIeT va.dl, vd AR
1. 2017. 91 |ellg & faa 3R INR A5 W
SSATH BT WHT4. FETT GoT E F18 Wz 49(1):
438—444,

#ifers 1, drawr g, vd gy <. 2017, A & g
& I & A1y WIgfiT e UR IIRife & Wl
@l ufdsfa Y@ gRoT ik TaiaR @ 9fg # g
WISCICIARIE! I &H BT 2. FHICIFH B!
U UIGIIvTHC el HYS) 145: 449—456.

Aifere S, dawr ta ). vd 'y D). 2018 €1 B de A
W o 9Ra @9 usfT @1 ywE
SFICIFABIAIGA U8 UFIRNTHST We 152:
67—77.

1y WAL, g9 AR, T TAR, BORT &8, FAR T,
Ud Rig T9.99. 2018, T (WTgeR YRISTH Te) # 713
ISt SIBTSHI W cley —glsara1(1): 1-5.

yaifae 1, gl &, 99 S U9 97 ULUd. 2018,
3T IhH H |Hal e & ¥ B
frspa &1 wE. 30s¥T G 3B vHA
63: 7—12.

I o)., SreAT @, HEET 6., AT oY, 1Y .,
Y €. U4 dR T, 2017. G941 SATd HUIfthdd
ISl | Jea~ wHE! AT & SUANT & AedH
9 o wal & e, Sua iR oEan § guR,
Tl 3T Uellgs Bradlciivll, LA, 10.
1007 /T 10811—017—1189—0.

Gharde Y., Barman K.K. and Singh P.K. 2017. Weed spatial
variability in field condition as predicted by kriging.
Indian Journal of Agricultural Statistics 70(3): 237-241.

Ghosh D, Rathore M., Brahmachari K., Singh R. and Kumar
B. 2017. Impact of burial and flooding depths on Indian
weedy rice. Crop Protection 100: 106-110.

Ghosh D., Sarkar S., Brahmachari K., Garai S., Pal M. and
Sharma A. 2017. Potassium schoenite: an emerging
source of potassium for improving growth, yield and
quality of potato. Journal of Experimental Biology and
Agricultural Sciences5(2):172-182.

Kumar L., Kumar N., Sondhia S., Basu P.S. and Srivastava
G.K. 2017. Residues, persistence and dissipation
pattern of imazethapyr in Typic Usrtochrept soil of
Indo- Gangetic Plains. Journal of Food Legumne 30(4): 267-
272.

Mayank V., Clement O.0., Sarathambal C., Manoj 5.P. and
Kumar B. 2017. Effect of cadmium uptake on growth
and physiology of water lettuce. Indian Journal of Weed
Science49(1): 438-444,

Moulick D., Santra S.C. and Ghosh D. 2017. Seed priming
with Se alleviate As induced phytotoxicity during
germination and seedling growth by restricting As
translocation in rice (Oryza sativa L c.v. IET-4094).
Ecotoxicology and Environmental Safety 145: 449-456.

Moulick D., Santra S.C. and Ghosh D. 2018. Effect of
selenium induced seed priming on arsenic
accumulation in rice plant and subsequent
transmission in human food chain. Ecofoxicology and
Environmental Safety152: 67-77.

Nath C.P., Dubey R.P., Sharma A.R., Hazra K.K., Kumar N.
and Singh S.S. 2018. Evaluation of new generation
post-emergence herbicides in chickpea (Cicer arietinum
L.). National Academy Science Letters - India 41(1): 1-5.

Pramanick B., Brahmachari K., Chosh D. and Bera P.5. 2018.
Influence of foliar application seaweed (Kappaphycus
and Gracilaria) saps in rice (Oryza sativa)-potato
(Solanum tuberosum)-blackgram (Vigna mungo)
sequence. Indian Journal of Agronomy 63: 7-12.

Pramanick B., Brahmachari K., Mahapatra B.S., Ghosh A,
Ghosh D. and Kar S. 2017. Growth, yield and quality
improvement of potato tubers through the application
of seaweed sap derived from the marine alga
Kappaphycus alvarezii. Journal of Applied Phycology. DOI
10.1007/s10811-017-1189-0.
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wmt game, fAem wua ud Rig dhe. 2017, aRaG @
TR & USRI &3l # AR @l 9 Bl i
SATSHAT Ud HUedl g¢l. $ve TSaivel g+
vlfldeay Higy 9(2): 178—185.

g da., |iftar 4, g9 AR, aaaR, $AR 4,
RS T8 Ud A1) A1, 2017. HeA WIRA § WA HiY
@ Sfeefd g AR T H WRUAAR FEEH qADhi1d P
49(1): 23—28

g d1.a., T<e 918, Ud drerd) 4.8, 2018, TPHIaT WRUTIR
Y&eE Ul B 31Ul Ud fham wgd @ 9=
Hee. eU Gict 3P die HWIgw 50(1): 69—71.

Riz N3, ¥iTe T, U9 BRS 918, 2017. S FoR (AEga
TY): YR B H TaraR! B IUAN. §8TT For
3T ds I 49(4): 414—416.

Rig 1A, 99 .9, Riz ©1a. vd HfEG v 2017, FIRT
Fren fedt A4 w-fad $f ® a1 waa
ggfer ¥ WRUGAR WEuA. 39T offor 9 viflece
WISH 87(6): 739—745.

e 1., ae TA.UA. UF FiftRT T4, 2018. TE MgHINHIR
3 Aedt & wEsfRgd wgel w® wEereh
AERICRR fAersd & o @l sraven # fogaE &
UYId UR eI, ool 3% TIqravTice il
39: 59—65.

[T T, Td @Y SRR, 2017. A & MR
AIgedBI—Ffed B afcald § IWpead auf
Rerfoaf & dea R § foese & arg o
OfRrrd et 3iTE BN 29(4): 829834

FNAFAR Td ¥ 91, 2018, HHaA! 3R WRUTAR] TR AP
Pe (@RI fogy) @ FvEE wEar R
RGN U G WeIHdT. §/8a oo 3% dis
HEW50(1): 100—102.

giergAR, vgdel vaud., Qféra v vd Rig @id). 2017
TAEHNT ARy iR @ie ufoRE giefe 9
AT B T BEH, el BEd IR IR—aferd sl &
49(3): 241—247.

GiergarR, Wit v, vd fzaeat &, 2017 a6
WRIAAR & e FRiEe & dey # 7wl 99
&Y 3R U ) IUIERTT W IR $1 yWd,
ST Wof 3I1F die WIEw49(4): 396—400.

Publications

Sharma A.R., Mishra ].S. and Singh P.K. 2017. Conservation
agriculture for improving crop productivity and
profitability in the non-Indo-Gangetic region of India.
Current Advances in Agriculture Sciences 9(2):178-185.

Singh P.K., Sondhia S., Dubey R.P., Sushilkumar, Kumar B.,
Gharde Y. and Choudhary V.K. 2017. Adoption and
impact assessment of weed management technologies
in wheat and greengram under conservation
agriculture system in central India. Indian Journal of
Weed Science 49(1): 23-28.

Singh P.K., Gharde Y. and Choudhary V K. 2018. Adoption
of integrated weed management practices correlates
with farmers profile characteristics. Indian Journal of
Weed Science 50(1): 69-71.

Singh P.K., Dhagat S. and Gharde Y. 2017. Weed manager
(App for mobile): Harnessing innovations in Indian
tarming. Indian Journal of Weed Science 49(4): 414-416.

Singh V.P., Barman K.K., Singh P.K,, Singh R. and Dixit A.
2017. Managing weeds in rice (Oryza sativa) - wheat
(Triticum aestivum)-greengram (Vigna radiata) system
under conservation agriculture in black cotton soils.
Indian Journal of Agricultural Sciences 87(6): 739-745.

Singh A., Kewat M.L. and Sondhia S. 2018. Studies on the
effect of day time application of herbicide
mesosulfuron methyl on soil microbial communities of
wheat rhizosphere. Journal of Environmental Biology 39:
59-65.

Sondhia S. and Khare R.R. 2017. Leaching of rice herbicide,
cyhalofop-butyl in vertisols following an application
in lysimeters under tropical rainfall conditions. Asian
Journal of Chemistry 29 (4): 829-834.

Sushilkumar and Ray P. 2018. Host plant preference of
army worm (Spodoptera litura) on crops and weeds.
Indian Journal of Weed Science 50(1):100-102.

Sushilkumar, Raghuvanshi M.S,, Dixit A. and Singh V.P.
2017. Glyphosate tolerant and insect resistant
transgenic Bt maize efficacy against shoot borer, cob
borer and non-target insect pests. Indian Journal of Weed
Science49(3): 241-247.

Sushilkumar, Sondhia S. and Vishwakarma K. 2017.
Herbicides effect on fish mortality and water quality in
relation to chemical control of alligator weed. Indian
Journal of Weed Science 49(4): 396-400.
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U ALIMR,, Iax O, 19 S1. U Rig 9%, 2018, B
gRiefaal # Tif3e Exgqar gdue fav o) @ous.
21, uf¥neror S STaTevend AEw $iY 4.3 SeeyR g
24 STANT, 2018 T ST v 12 o |

el 9. 2017. 7 UG &9 § gE—arRar vad uEf
W B G Y§ET | F&I Yd $¥iel ScArGdhal d
@Yy ARl | fRdrs Ud dive Bud Sded W)
A BiHA AYTBIA, SHAYR H 28—29 I,
2017 |

AR 9. 2017, WYUGAR YaeF & o0 ddb-1dl ddid
Pl 24 ff g BRiETA, 24—26 FAER, 2017 Bl
REMYR (7.9.) H SR |

A A, 2017, A9 MR HHS YOl H %ol
3FERY Yee A dcdl Bl Ish Td JaT Il H YR,
ge@®  fHe s /vyt / Teist / TauHTH /
Jsie /89§ GRS FRwe / TavSial / e/
THUHTE /deiie & foag 12 Ry, 2017 @R
NERICUICACIFUIEEICINGIRT)
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f¥fg @b, 2018, 7eg WRA & afddArer # wfdrd B yomeh
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Sfae sufdre ydes W) I G e 8—10 HRaN,
2018,

13.2 Paper Presented

Chethan C.R., Chander S., Ghosh D. and Singh P.K. 2018.
Mechanized weed management in cropping situations.
In: CAFT training organized by JNKVV Jabalpur, on
24" January, 2018.

Choudhary V.K. 2017. Enhancing soil and crop productivity
in mid hills through residue management in rice-toria
cropping system on National Conference on
“Managing soil health for sustainable and nutritional
food production”. 28-29 October, 2017 at JNKVV,
Jabalpur organized by GVK Society Agra.

Choudhary V.K. 2017. Technologies for weed management
24" Zonal Workshop of KVKs at Burhanpur (M.P.) on
24-26 November 2017.

Choudhary V.K. 2017. Crop residue management for
nutrient cycling and improving soil productivity
in rice-based cropping system to held at College
of Agriculture Rajnandgaon, IGKVV (CG) on
12"  September, 2017, for Assistant Directore/
SADO/ADO/SMS/Scientists/ field .

Gharde Y. 2017. Epidemiology and forecasting in effective
disease management in the "Symposium on Challenges
and Opportunities: Management of Plant Diseases
under Weather Change" during December 14-15, 2017
at]JNKVV, Jabalpur.

Sarkar S., Ghosh D., Brahmachari K. and Garai S. 2017.
Potassium Schoenite: Anemerging source of potassium
in influencing growth, yield and quality of potato. P-
33. 9" International Conference on 'Hydro-Gramiin
Technology (Sustainable Agriculture, Rural
Development and Livelihood Improvement) held at
CUTM, Paralakhemundi, Odisha on 28 & 29 October,
2017.

Singh P.K., Dubey R.P., Chethan C.R. and Ghosh D. 2017.
Weed management in pulses under mechanized
farming. In: Workshop on Farm Mechanization for
Production of Pulses in Madhya Pradesh, organized by
JNKVV, Jabalpur on 2" November, 2017.

Singh P.K. 2017. Status of weed science in India
"in workshop on Relevance of Integrated Pest
Management technologies in Indian scenario
organized by ICAR-DSR, on 31 August, 2017 at Indore.

Singh P.K. 2018. Présentation on "Crop Residue Recycling
under Conservation Agriculture System in the
Vertisols of Central India" in the National Conference
on organic waste management for food and
environment security at ICAR-IISS, Bhopal during 8-10
February, 2018
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3R.YY. g4, BRS 918., T UH. 3R €71 T4, 2017. @RYTGIN
FAER 17(1), (SFFa—S, 2017) |

13.6 &g

I WA, SR ShaR, RienRar v, doFrer &.
HUS T B, 2016—17. fHaTE # 39 qeqar &1 wEw. gur
TR 12:7 |

T HLIAR, HATL, ., o9 U, AR . 91, 93 T
. Ud fHuiRar gd. 2016—17. BER d81d Bl JHIfdd
FR ATl HIRP T gHPBT HH JeTd, Iege) arg ToIT UR0T
Aatsid @ SugrT  givr Ay zovr.
T Hawr12 : 23—25 |

AN P, go IR, U R G, 2017. @WAP HHAT A
WRUGIR Uee. P$TH oFTd (39 g, 2017):
IS . 7-8 |

aet B, v Rig WD, 2017. N vz a7 A e
gaE SOET H Uh TR TN IR HITIN—~o
(Fem—TaaR) Wagd f—19 |

e Nd. vd Rig da. 2017, STl 9IS (19T Hgan)
Uh OWRAT g WA B SRVl
(FemE—RrawaR) Wagd gt — 1920 |

39 ARAY. 2016—17. 37 & I # WRUGIR Y&, gor
Har12:20|

RS 78, Ud Rig M. 2017, Asror 7 enepamelt sama=t &1
SIEAH ATAT BT UAT T Bg HET UfAfhar 9% &
SUANT. JOT Haer12 : 26—27 |

Publications

Sushilkumar. 2017. Crop protection: Current trend and
future perspectives' held at School of Agricultural
Science and Rural Development, Nagaland University,
Medziphema, Nagaland during November 16-18,2017.

13.3 Book chapters published

Singh P.K. 2017. Weed Science Scenario in Indian
Agriculture pp- 242-252. In compendium on Soil safety
and soil health: issues of concern for agriculture
environment and human health. Under center for
advance faculty training at [JNKVV, Jabalpur.

13.4 Annual Report

Sundhia 5. and Singh P.K. 2017. Annual Report of AICRP-
Weed Management p. 135.

Sushilkumar, Dubey R.P., Sondhia S., Kumar B., Dhagat S.
(Eds.) 2016-17. Annual Report (Bilingual). ICAR-
Directorate of Weed Research, Jabalpur, 133 p.

13.5 News Letter

Dubey R.P., Gharde Y., Chander S. and Dhagat S. 2017.
Weed News17(1), (Jan-June 2017)

13.6 Technical/Popular articles

Chethan C.R., Dongre G.R,, Singhariya S., Manjunatha K.
and Kanthle A. K. 2016-17. Ergonomics of weeding.
Trin Sandesh12:7.

Chethan C.R., Manjunath K., Brajesh N, Kumar S. P,
Kanthle A. K. and Singhariya 5. 2016-17. Spray drift:
factors responsible and its control by using low drift
and venturi air induction nozzles.

Trin Sandesh 12:23-25.

Choudhary V.K., Dubey, R.P. and Singh, P.K. 2017. Kharif
faslon me kharpatwar prabandhan. Krishak Jagat. (3-9 July,
2017) pp.7-8.

Choudhary V K. and Singh P.K. 2017. Weedy rice: A serious
menace to direct seeded rice production. ICAR-NEWS
(July-September). Spectrum p. 19.

Choudhary V.K. and Singh P.K. 2017. Wild oat (Avena fatua)
an emerging threat. [CAR-NEWS (July-September).
Spectrum pp-19-20.

Dubey R.P.2016-17. Aam ke bagano me kharpatwar prabandhan
Trin Sandesh12: 20.

Gharde Y. and Singh P.K. 2017. Mishran me saknashi rashyano
ki istatam matra ka pata lagane hetu matra pratikriya vakra
kaupyog. Trin Sandesh12:26-27.
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27(1): 71

ted Uw, fAsm uae, gER 4l iR ded 9.
2016—2017. 3MUifdd forel (A1) &1 BHa S #
STIIRAT. FUT Hae 12: 88—90 |

M e 6 g ARAL  2016—17. W — g, B
SOTTEAT ¥ ERYTAR Y8 . g7 Wavl, 12: 21—22 |

ISR TH., JFETET WAL, W UA. 3R g @&, 2017. 9
argel: Th SHRAT gol Wawl. gfem wiff e7(12):
36—40 |

|rg v, fard 9. vd A@iftar . 2017, gggiold Wi,
g A 73 |

|g v, et &, vd Hifdar g, 2017, Sgife: $fY
S GG, T Hae 73 |

Rie M3, i o @ w2 T 2017, S~d FHMN
11:7—11

Rie &, o= 918, IR TA.B. Td &7 TH. 2017. B
Bl & UE ERUGAR Ud S9@1 FEAv. @rg gi3er
3238 |

Rig 1.3, FiferaT T3, iR BRS a8, 2017. 9erd el By
uRaer 3§ e Wy T B 3N & Iy UFET Bl
ST, GO WGl 12: 3339 |

gofid AR 3R Rig @.#. 2017. IR gdT wRa H
gRifre @ Tedl wHwL SMENNeTR—gW
(Teme—FamR). Waga f1 — 18|

13.7 gafes

e i, o= T, AR 8. vd By . 2018. WAL
—AHET T DI | A%, T —ERITAR SR
fAcene, 66 S |

13.8 T&D

Rig M3, 39 oA, IR q1d, U9 oFTe TH. 2017.
SISYIAR CaIafol U favad. UspTerd: Widaigi—
WERYAAR AT Fraenes, 1—146 U |

Gharde Y., Singh P.K., Gupta PK. and Gupta 5. 2017.
Kitnashak: paryavaran prabhav avam prabandhan hetu
rannitiya. Trin Sandesh12:91-94.

Kanthle A. K., Chauhan Abhishek, Choudhary V.K,
Chethan C.R. and Singh P.K. 2016-17. Sanrakshit krishi
kamrida swasthya par prabav. Trin Sandesh 12: 86-87.

Kanthle A. K, Singh R. Jaggi D. Choudhary V. K. and
Chethan C.R. 2016-17. Mrida souriyikaran: karapatavar
niyantran ki ek rasayan mukth takneek. Trin Sandesh 12:
4-5.

Nath C.P., Dubey R.P., Sharma AR, Singh S.S., Kumar N.,
Praharaj C.S. and Hazra K.K. 2016. Post-emergence
herbicides for chickpea. Pulses Newsletter (January-
March, 2016) 27(1):7.

Patel S. Mishra S.K., Kumar B. and Choudhary V.K. 2016-
2017. Aanvik chhinhakon (marker) ka fasal unnati me
unuprayog. Trin Sandesh 12:88-90.

Shyam Lal and Dubey R.P. 2016-17. Soybean-gehun fasal
pranalime kharpatwar prabandhan. Trin Sandesh12: 21-22,

Rathore M, Abraham CT, Jose N and Singh PK 2017. Weedy
rice: anemerging threat. Indian Farming 12:36-40

Sahu A., Tiwari P. and Sondhia S. 2017. Hydrogel farming,
Trin Sandesh 12:73.

Sahu A., Tiwari P. and Sondhia S. 2017. Hydroponics: Krishi
ki nai ssmbhavnayein. Trin Sandesh 12

Singh P.K., Sondhia S. and Gharde Y. 2017. Unnat krishi avam
mrida swastha hetu fasal avashesh prabandhan. Kheti 11:
7-11.

Singh P.K., Gharde Y., Parey S.K. and Dhagat S. 2017. Kharif
fasalon ke pramukh kharpatwar avam unka niyantran. Khad
Patrika 7:32-38.

Singh P.K,, Sondhia S. and Gharde Y. 2017. Badalte bhartiya
krishi parivesh me mrida swasthya hetu fasal avaseshon ke
uchit prabandhan ki avashyakta. Trin Sandesh. 12: 33-39.

Sushilkumar and Singh P.K. 2017. Parthenium problem is
increasing in North East India. ICAR-NEWS (July-
September). Spectrum p-18.

13.7 Bulletins

Singh P.K., Gharde Y., Choudhary V.K. and Ghosh D. 2018.
DWR Success Stories. ICAR-Directorate of Weed
Research, Jabalpur, 66p.

13.8 Books

Singh P.K., Dubey R.P., Choudhary V.K. and Dhagat$S. 2017.
DWR Technologies and Techniques. (Edited)
Publisher: ICAR-Directorate of Weed Research,
Jabalpur. 146p.
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Publications

Singh P.K. Gharde Y. and Ghosh D. 2018. Impact
Assessment of Weed Management Technologies.
ICAR-Directorate of Weed Research, Jabalpur. 181p.

13.9 Proceedings/Souvenit/Others edited

Sharma A.R., Sushilkumar, Kumar B. (eds. 2017). Post-
Conference Proceedings and Recommendations: 25"
Asian-Pacific Weed Science Society Conference. Indian
Society of Weed Science, Jabalpur, India. 82 p.

13.10 Extension folders

Choudhary V.K,, Singh P.K., Gharde Y., Chauhan A. and
Kumar S. 2018. Sanrakshit kheti se visham paristhiti ka
samadhan p. 1-6. Published by ICAR-Directorate of
Weed Research, Jabalpur. Extension folder/44/2018.

Choudhary V.K., Singh P.K., Chethan C.R., Chander S. and
Kumar S. 2018. Fasal Avseshon ka samuchit prabandhan p.
1-6. Published by ICAR-Directorate of Weed Research,
Jabalpur. Extension folder/45/2018.

13.11 Other Publications
Choudhary V.K. and Singh P.K. 2017. Crop residue

management for improving soil and crop productivity
in cereal based cropping system. In: Souvenir National
Conference on Managing soil health for sustainable
and nutritional food production. 28-29 October, 2017 at
JNKVYV, Jabalpur. p.107-115.

Sharma A.R., Chaudhary R.S,, Dey O., Hati K.M. and Singh
P.K. 2018. Crop residue recycling under conservation
agriculture systems in the Vertisols of Central India. In:
Souvenir National Conference on "Organic waste
management for food and environmental security" 8-10
February 2018. AtICAR-Indian Institute of Soil Science,
Bhopal. p27-34.

Singh P.K., Dhagat S., Gharde Y. and Choudhary V.K. 2017.
Developed Weed Manager- A mobile App for weed
management in major field on a vegetable crops. (it
provides information on advanced weed management
techniques/technologies for the management of economically
important weeds of major crops).

Singh P.K. 2017. Prepared and developed documentary
video film on Conservation Agriculture.

Sondhia S. 2017. Effect of herbcides on non-targheted
organism Hands on training on agriculture
biotechnology intervention for sustainable agriculture
with special referecne to biological weeed
management, 12-27 September 2017 at ICAR- DWR,
Jabalpur.
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14.2

STTHET ShIHchHl aht FFTRIT 3 et

MONITORING AND REVIEW OF RESEARCH PROGRAMMES

14.1 Institute Research Committee (IRC) Meeting

The Institute Research Committee (IRC) meeting
was convened on 25-26 May, 2017 to review the progress of
ongoing research projects and actions taken on the
recommendations of IRC-2015. Dr. P.K. Singh, Director (A)
chaired the meeting and Dr. P.P. Chouhdury, acted as a
member secretary. Dr. Singh explained the importance of
weed management in the light of doubling the farmers'
income. He insisted scientists to prepare project proposals,
based on utility research to generate some output and
outcome. Dr. Partha I. Choudhury, Member-Gecretary, IRC
presented the action taken report on general
recommendations of the previous IRC meeting. Salient
achievements during 201-17 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 XXVI meeting of Institute was held on 26 April
2018. The meeting was chaired by Dr. P.K. Singh, Director
(A) of the institute and Mr. Mr. Sujeet Kumar Verma,
Administrative Officer, ICAR-DWR, Jabalpur acted as
Member Secretary, IMC. In this meeting, following
members participated: Dr. Dhirendra Khare, Director of
Research, JNKVV, Jabalpur; Dr. S.K. Bandyopadhyay,
Principal Scientist, Div. of Environmental Sciences, ICAR-
IARI, New Delhi; Dr. O.P. Premi, Principal Scientist
(Agronomy), ICAR-DRMR, Bharatpur, Rajasthan; Shri K.S.
Netam, Joint Director, Agriculture Department, Jabalpur,
Madhya Pradesh; Shri Mahesh Mulani, Sr. Finance &
Accounts Officer, ICAR-CIAE, Bhopal; Shri Sujeet Kumar
Verma, Member Secretary (IMC) & Administrative Officer,
ICAR-DWR, Jabalpur. From the directorate, Dr. Sushil
Kumar, Pr. Scientist, Dr. R.P. Dubey, pr. Scientist, Dr.
Shobha Sondhia, Sr. Scientist and M.S. Hedau, AF&AOQO,
participated as a special invitee.

Dr. Singh further appraised the the house about the
research activities and other works in the Directorate. He
informed that Directorate is working on the different
research aspects and extension activities to double the
income of farmers by 2022. Shri Sujeet Kumar varma,



Monitoring and Review of Research Programmes

AR
ICAR

Yo@ & RmRe & Sur o T BrfarE | @ B sraTa
BT | FreeTmerd & ©f, o, 1. g9, 9uTe it | 1d 95
Freeera ¥ 5 9y SRIHH & TEd g Y H1T P fdawer
afafy & w9 aga fBar foree S e w@ o
3T L3R A —seey oo, & wwifd fafi= sl / gots!
R fOaR Udd @t #) ITE qAT WY, §RT S R IFHIEH
T o T |

14.3 JFHUTE GogdR GfAfy o) Joa

E=ITer @1 AT AATEdR AT B dradl
ISP 19—20 STHIRT, 2018 BT AT B TS | 955 H S
TR, TH, TS (1), SF 79, Ay, TELo. (i fasm,
DY aIfe) 3R Tatarg uRad«), Sf fl.a, g, (Frews
@), IMENTIR~DTYIR), T N oIS (FIw),
gf . va. Rvue (Few), S Hora | (@) iR St
TN HAR (Few dfea) 7 9T foar | SF s, Rg =
2016—17 & SR e o yga Suaferl R waE
TEdl IR TP W Tedf & |

S HAY HAR 3 EuE WalgdR wafafa @t
Il d8@ # @1 T RiwRel W) srarg Rure mwgd
Bl | IJIEUN FARDR ARG T ARG PRATs KA B
iy fHgel W) wdfte @xh B | JHUN FeAedR
fafa 7 Fdurera # sl @ adwe d@r R R
2 @ ol Whd Ual $T dad 40 HAYT 8 | 39D 91T,
2016—17 & A AN hEl & FRIGTIR Tegferdf R
2018 & WA & SIHUM HRIHH d1HI gRT AfRHTA
wY ¥ By 1Y | g FaeeR Affd 7 wviEa ofy,
Sifds el 3R giardl ey wR By o 2 W@ @l

STTEHT ShIHchHT Sl AR S Wi

membes Secretary presented the action taken report of 25th
IMC meeting held on17/01/17. Dr. R.P. Dubey, Pr. Scientist
of the Directorate presented the achievements of the 5
research programmes. After that, detail discussion was held
on different agenda related to Directorate and AICRPWM
and recommendations were made by the committee.

14.3 Meeting of Research Advisory Committee
(RAQ)

The XX Research Advisory Committee (RAC) of
the Directorate was held on 19-20 January, 2018. Meeting
was attended by Dr R.M. Hegde (Chairman), Dr.S. Bhaskar,
ADG (Agronomy, Agroforestry & Climate Change), Dr.
P .K.Singh, [Director (A), ICAR-DWR], Dr. Gita Kulshrestha
(Member), Dr. P.S. Birthal (Member), Dr. Sanjoy Saha
(Member) and Dr. Bhumesh Kumar (Member Secretary). All
scientists of the Directorate participated in the meeting. Dr.
P.K. Singh made a brief presentation on salient
achievements of the Directorate and major initiatives
undertaken during 2016-17.

Dr. Bhumesh Kumar presented the action taken
report on the recommendations made in the XIX RAC
meeting. RAC opined that most of the points in the
recommendations made in the last meeting have been taken
care of well and expressed satisfaction over the ATR
presented by the Member Secretary. RAC expressed
concern over current scientific strength at the Directorate
which is only about 40% of sanctioned positions.
Afterwards, programme-wise presentations of salient
research findings of 2016-17 and future programmes of 2018
were made by the individual scientists. RAC appreciated
experiments being conducted on conservation agriculture,
organic farming, and basic research.
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RECOMMENDATIONS OF REVIEW COMMITTEES

15.1 Institute Research Committee (IRC)

Annual meeting of Institute Research Council (IRC)

was held on 25-26 May, 2017 and following
recommendations were made as below:

An improvement in publication was observed as a

good number of research articles were
communicated during this period.

All pending RPPs should be submitted by the
concerned scientists immediately.

The RPP-III of the projects completed during 2012-17
should be presented by programme leaders.

Locations for on-farm research trials should be
changed, as in the present locations in 4 districts two
cycles have already been completed.

The younger scientists should be suitably included in
the new research projects, and given an ample
opportunity to exhibit their potential.

We should check the feasibility of drip irrigation in
the climate and soil of Jabalpur before conducting
experiments on drip irrigation as a means of weed
control in different crops.

Projects should be finalized as early as possible and
the work should be started.

Excessive reliance on herbicides and insecticides in
the farm should be avoided.

Scientists were encouraged to apply for externally-
funded projects in an emerging area of weed science.

15.2 Recommendations of IMC

The committee appreciated the research
achievements and development of mobile App
"Weed Manager" which has been placed on Google
play store weed manager can be help ful as per need
for better reach to the farmers.

As per present guidelines of the Council, Director of
the Institute has financial power of Rs. 40.00 lakhs
annually for engagement of Security Services. Due to
significant increase in minimum wages of watch &
ward workers, the total annual expenditure has
reached Rs. 40.89 lakhs. In view of the above, it was
recommended to send a detailed proposal for ex-
post facto approval of council for the expenditure
incurred over and above the powers delegated to the
Director of the Institute along with paid vouchers
and other relevant documents.
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Recommendations of Review Committees

were wfufoat st faoiet

Procurement of furniture & fixtures in current
financial year (2018-19) amounting Rs. 6.00 lakhs for
under constructed Farmers-cum-Guest House. As
per Council's observation strictly as per
Rules/instructions on the subject and subject to
condition that all codal formalities are followed and
avaibility of funds in the budget.

Installation of CCTV Cameras at Institute Premises
for better security checks. Council approved with
the observation that strictly as per instructions/
guidelines issued by the Council in the matter.

Council approved procurement of various
equipments (A3 size Lazer Printer, Executive table
chair, Glass door almirah, File cabinel, Digilal
Camera SLR, Split AC and UPS) of AICRP-WM in
current financial year (2018-19) with the instruction
to follow provisions approved in the SFC and subject
tocondition that all codal formalities are followed on
the subjectand availability of funds in the budget.

Recommendations of Research Advisory
Committee (RAC)

To assess the spread and impact of alternate weed
management technologies using the data generated
through coordinated and on-farm research
programmes, and other secondary resources.

In the integrated weed management, explore the
possibility of reducing dependence on herbicides
with greater emphasis on mechanical, cultural and
biological means to minimize herbicides use for
environmental safety.

Major attention should be given to initiate study on
biology and effective management of newly
emerged weeds in different crops at national level.

Studies must be conducted on recommended
herbicides in high value and export-oriented crops
to evaluate residue for food safety aspects. It was
suggested that multi-residue methods for BIS-
recommended herbicides atrazine,
pendimethalin, 2-4-D and sulfonylurea must be
developed and validated for monitoring of water
bodies for environmental concern.

i.e.

There is a need to involve scientists working on
weed management in crop-specific ICAR institutes
to avoid duplication and for development of need-
based technologies suited to different agro-
ecologies.
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Sl Event/Meeting Date

1 | Prerer & ot SeamT qecad (Felr) 2017 # wE 16—17 3Idd, 2017
ICAR-DWR participated in the "Krishi Kalyan Mahostav (Mela) 2017" 16-17 April, 2017

2 | 299t wRITUET fRAH WHRIE BT A 22 3fid, 2017
Celebration of 29" Foundation day 22 April, 2017

3 | waeodr ywarer &1 e 16—31 ¥, 2017
ICAR-DWR celebrates Swatchhata Pakhwara 16-31 May, 2017

4 | =TS AER Wi ¥ e R w1 e 29 7§, 2017
Swachhta programme was organized at village Ghogri Nagar 29 May, 2017

5 | fufg & dider” srdwmT H1 amareH 9 3T, 2017
Programme organised on “Siddhi se Sankalp”. 9 August, 2017

6 | ME WRIET, TIPR A6 H TORET STTGEHAT SRHA BT AT 16 3T, 2017
Parthenium Awareness Programme organised at village Baroda, Panagar Block , | 16 August, 2017
Jabalpur

7 | 3 gatah Regeren seeagR ok Fwmes & fra dgo ToR 9™ S 17 3T, 2017
FRIHA BT AT 17 August, 2017
Rani Durgavati University, Jabalpur and ICAR-DWR jointly organised
Parthenium Awareness Programme at RDVV, Jabalpur

8 | fefawe Yard H1aierd, SEelgR | “IOR °TH SIThdhdl BRI%GH BT ATUIST 18 37T, 2017
Parthenium Awareness Programme organised at DRM office, Jabalpur 18 August, 2017

9 | g diREr (Hef) § TOREN WRTGGd HTUHH B AT 19 37TH, 2017
Purthenium Awareness Programme organised at village Boria (Katangi) 19 August, 2017

10 | TR f SEeqR # TOREE STEGT FRIFH B A 21 TR, 2017
Awareness Programme organised at Municipal Corporation, Jabalpur 21 August, 2017

11 | "R TE W NRE SRHE B T W Sl § TR SrReedl HriEy 21 AT, 2017
BT AT 21 August, 2017
Awareness Progamme organised at Village Sagda under "Mera Gaon Mera
Gaurav" Programme

12 | fFreemed # TR 919 SRedHdT WWIE B TEIT TR B ST 16-22 3T, 2017
Parthenium Awareness Week programme was concluded at Directorate of Weed 16-22 August, 2017
Research

13 | Freemers ¥ < fRaxira PEMS nferr risd &1 e 5-6 R, 2017
2 Days PFMS training programme organised by Directorate 5-6 September, 2017

14 | e g1 wideRR el & forg 15 Ravia afewr sriws &1 smaem | 12 Ry, 2017
Inauguration of 15 days hands on training programme for PG students at 12 September, 2017
Directorate

15 | Freumerg # B feaw &1 st 14 RyawR, 2017
Hindi Diwas organized at Directorate 14 September, 2017

16 | <@eodr & far IR & Yev T Iy BRIHH H AT 15 Ry, 2017
Display of 'Swachhta Hi Seva' banner and Shapath (Oath) was organised 15 September, 2017
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17 | " fegw” @1 s 17 frawe, 2017
"Seva Diwas" organised at Directorate 17 September, 2017
18 | "a=od € a1 AN & Jaid IR BrRiHH B AT 22 fadw, 2017
Plantation programme was done under 'Swachhta Hi Seva' campaign 22 September, 2017
19 | we=edr el afify g e oReR &1 e 29 RyaR, 2017
Swachhta Monitoring Committee Visit to inspect the ‘Swachhta' in Directorate's | 29 September, 2017
premises
20 |y e fRaw &1 gsRan (UAR) § S 24 fyewaR, 2017
'Samagra Swachhta Diwas' at Pdariya (Panagar) 24 September, 2017
21 | $fxr At o Rifde dvex § wd= wwear &1 maeE 25 fya=r, 2017
'Sarwatra Swachhta' at Indira Gandhi Park, Civic Centre, Jabalpur 25 September, 2017
22 | &) uEars @1 WHIA GHRIE B S 28 RyawR, 2017
Samapan Samaroh of Hindi Pakwada 28 September, 2017
23 | 9ol & AT e 6 bR THRIE 02 IR, 2017
Public Function/Award Ceremony of "Swachhta Hi Seva" Campaign 02 October, 2017
24 | “waSdT AFTEGAT FRIE” B Ao 30 TFCEN W 4 IR, 2017
Vigilance Awareness Week observed 30 October to 4 November, 2017
25 | OEe diek awE aur fel fGod & s 19-25 a%R, 2017
Directorate observed Communal Harmony Campaign Week and Flag Day 19-25 November, 2017
26 | wfger feaw &1 e 27 R, 2017
Constitution Day Celebrated at ICAR- DWR, Jabalpur 27 November, 2017
27 | @ft R feaw &1 s 3 fRgmR, 2017
Agriculture Education Day Celebrated 3 December, 2017
28 | faed gar1 fRaw &1 Sme 5 fewwa, 2017
ICAR-DWR celebrated World Soil Day 5 December, 2017
29 | WRfET @ | BT BT AT 27 9T, 2017
Workshop cum field day on Conservation Agriculture organized 27 March, 2017
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Directorate participated in the "Krishi Kalyan Mahostav" (Mela 2017)
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FPriemera & 209 zemue R T9RIT BT A
Directorate Celebrated 29" Foundation day

g v st

@é‘/j Swachhta Pakhwada =
o kel faifer - 16 & 31 7§, 2017 a

ed Research, Jabalpur, (M.

YT dl UEdTe BT AT

I R, &P TR H TORE™ ORTeedl BrihH

BT AT HYF Y W MOREE SRTREHAT HIAHH BT ARSI
Parthenium Awareness Programme held at Rani Durgavati University, Jabalpur and ICAR-DWR
village Baroda, panagar Block jointly organized Parthenium Awareness Programme

(122)
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"Parthenium Awareness Programme" held at
Municipal Corporation, Jabalpur
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" Parthenium Awareness Programme"
held at DRM, Jabalpur
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ﬁﬁ'&ﬂ?ﬂ FH IOREN STl Hidle” HHUA HHRIE Dl AT
Programme conducted by the Directorate of Weed Research during Parthenium Awareness Week
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2 Days PFMS training programme organised by Directorate

fFremera # 15 Raxia Faer el og
Uy A ST BRIBH &1 AT

15 days Hands on training programme for PG students
organised at Directorate

(123)
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Fraemem & < Row @ <) tuas @ s

Celebration of Hindi Diwas and Hindi Pakhwara at Directorate

HAbdl STTREdl g Bl AT i JATETs 9w Ud sier fdaw &1
Vigilance Awareness Week observed Directorate observed Communal Hormony Campaign
Week and Flag Day

F R Raw FRIHT $1 e

Agriculture Education Day celebration
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"TgedT 8 YaT” uEdre & R e ¥ smafora srida

Event organised at Directorate during "Swachhata Hi Seva" Pakhwara

fAeemem | a1 fRaw” &1 A e g™ “wmY Weedr Raw” &1t (TR) § e

Celebration of "Seva Diwas" at Directorate Celebration of "Samagra Swachhta Diwas" at Padariya (Panagar)

e grr S e’ erisE B e

Directorate organised "Sarwatra Swachhta" programme

(25)
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e & <dfdurm fRaxr @ smaeE
Constitution Day Celebrated at Directorate

e A “fieg 7T R &1 AR

Workshop cum field day on "Conservation Agriculture" organized at Directorate



il

B 1 £

16—17 3, 2017 DI TRHEIE, SR H AT
SN BT ARlcqd” H U dd-ilidh Taod & ©U H
T foram |

TA.0.UHHL Sierad, T3 el § 16—17 Talis, 2017
B 80 d WM HY e uRug wermuer e,
IATS FARIE SR e ww e # A foran |
H1.,379.9. R RIS AT, I,
# 10—11 3FTR, 2017 BT WI.F.31,.U. ToTell § HRAWTT
gde / yemas @) cerar iR ywasfierdT dem W
RIS Tt SRIC SRR # AT o |

PdaH., 75 fawet § 10-11 3R 16—17 TR, 2017
@1 HL.UUH. & 3wtd deiel @ uifed & forg doa
AR form |

wHuradl, 5 feeeh # 7-8 HE, 2018 @I
e / 9 gerafd @) Soab 3§ Wi form |

28—29 aRIR, 2017 B WI.P.3.U.—TEI T FdeTor
Td yff SR RS FRY, ARTYR H Sy UOR SR
UETS! &5 & PfY fapra @& HEl W PRI § AET
for |

Remie o By srifea, SEagR # 6 30T,
2017 B Y e & forg feRar <d & wgarh
e @ URRU—aE—ah-IT # Udh ot & ®T §
W foram |

5-6 fRUmR, 2017 & WMPHITU— D=d DY
AfIia wwermrm, Aue ¥ P RAsw dw @
BRI & U dIthl & wu H 9T fora |
AT H 10—11 IGCAR, 2017 & SR FeF U &
Iy P T g Smnfora frami @ am g
PR TR PrITTET—ae—afReror 7 T forar |
H1.3.37.0.— QR ey fAdened, €8R 7 2-3
FaHR 2017 & SRM P STeraryg ufderfl gor iR
vgrgl &l § oY faera” & forg wee wfm dur
HRA & forg Frderar # 9T forn |

2728 AN, 2018 B IR a1 fRAem M,
A1uret, By fawrT weeRar sik fedr wear Ry
3iR U, ey, HATE ARd URHR §RT AT “STe!
@ fa@m, sraeR SR Yool 1R iy erfemen #
AT foram |

ATel H SN FQwmery, 7e, 93 9 §RT JARford
20—21 THRAY, 2018 B SR HY 3R I W T
IR BRI 3 HIT forar |

H1.G.31.U.— AT JaT Fd&o1 Ud Y SganT fHares
R, AATYR H 2—3 a9, 2018 BT AT H1.H.377.
U. & UAIRYH. o & fAewre) @ 986 § 911
foram |

wftEat A RETenst ¥ Writerd

PARTICIPATION IN SEMINARS AND WORKSHOPS

Dr. P. K. Singh

Participated as a technology exhibitor in "Krishi Kalyan
Mahostav" held at Gwari Ghat, Jabalpur on 16-17 April,
2017.

Attended 89th ICAR Foundation Day, Award ceremony
and Director Conference on 16-17 July, 2017 at NASC,
Complex, New Delhi.

Participated in Golden Jubilee National Conference on
Enhancing Efficiency and Effectiveness of Institutional
Management/ Administration in ICAR system on 10 - 11
August, 2017 at ICAR-IIHR, Bengaluru.

Attended the meeting for promotion of Scientists under
CASon 10 - 11 and 16 - 17 October, 2017 at ASRB, New
Delhi.

Attended Director's/ Vice-Chancellor meeting on 7 - 8
March, 2018 atNASC, New Delhi.

Attended workshop on "Agricultural Development
issues of Central Plateau and Hill region" on 28 - 29
November, 2017 at ICAR-NBSS&LUP, Nagpur (MS).

Participated as a speaker in training-cum-workshop of
partner institution of reliance foundation for Agriculture
Development on 6 August, 2017 at Reliance Agri.
Foundation office, Jabalpur.

Participated as a speaker in workshop of KVKs on 5 -6
December, 2017 at ICAR-CIAE, Bhopal.

Participated in workshop-cum-training on doubling the
farmer's income, organized by State Agriculture
Department of Madhya Pradesh during 10 -11 October,
2017 at Bhopal.

Participated in workshop for preparing road map for
"Agriculture Development in agro climatic western
plateau and hills" during 2 - 3 November 2017 at ICAR -
DSR, Indore.,

Participated in national workshop on "Pulses
development, opportunities and strategies" held during
27 - 28 January, 2018 by Directorate of pulses
Development, Bhopal and Department of Agriculture,
Cooperation and Farmers Welfare, Ministry of A&FW
Govt. India at Bhopal.

Participated in state level workshop on agriculture and
horticulture during 20-21 February, 2018 organized by
Directorate of Agriculture, Govt. of Madhya Pradesh at
Bhopal.

Attended meeting of Directors of NRM division of ICAR
held on2 -3 January, 2018 at ICAR-NBSS&LUP, Nagpur.
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Participated in meeting of Technical Advisory
committee (TAC) of SFRI, Jabalpur on 2 February, 2018.

Attended the meeting of sub-committee to review/
recommend permissible limits of herbicides at ICAR,
New Delhi on 20 December, 2017.

Participated as a speaker in Training cum workshop for
Conservation Agriculture on 24 July, 2017 organized by
RVSKVV,Gwalior.

Attended National conference on Managing soil health
for sustainable and nutritional food production” on 28-29
October, 2017 at [NKVV, Jabalpur.

Attended National Conference on organic waste

management for food and environmental security" on 8-
10 February, 2018 at ICAR-TISS, Bhopal.

Dr. Sushil Kumar

Participated in national seminar on 'Crop protection :
Current trend and future perspectives' held at School of
Agrciultural Science and Rural Development, Nagaland
University, Medziphema, Nagaland during November
16-18,2017.

Participated in the symposium on "Exploitation of
microbial diversity for human welfare: Reaching to
unreached" during 105" session of the Indian Science
Congress Association held at the Manipur University,
Imphal, Manipur from 16-20 March 2018.

Participated in workshop on "Weed Risk Assessment"
scheduled during 30-31 August 2017 at National
Institute of Plant Health Management, Rajendranagar,
Hyderabad.

Participated in workshop on "Parthenium management"
at AKS University, Satna (Madhya Pradesh) held on 26,
August, 2017.

Participated in campaign on "Parthenium Free [NKVV"
workshop held on 25" July 2017 at College of
Agriculture, JINKVV, Jabalpur.

Participated as a speaker in “workshop- cum- field day

on conservation agriculture” on 27 March 2018 at ICAR-
DWR, Jabalpur.

Dr.R.P.Dubey

Presented SFC proposal in the meeting held at NRM
Division and ICAR-Krishi Bhavan on 27-28 September,
2017.

Participated in Research Advisory Group meeting at
TFRI, Jabalpur on 3-4 October, 2017.

Participated as a speaker in one day workshop on "farm
mechanization for production of pulses in Madhya
Pradesh" organized by JNKVV Jabalpur, during 2
November, 2017.

Attended regional committee meeting - Zone-VII at
ICAR-CIAE, Bhopal on 10 November, 2017.
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Participation in Seminars and Workshops

Ffeaal i et § WeiigRt

Attended review meeting of Farmer First Programme at
ICAR-ATARI Jabalpur on14 November, 2017.

Attended annual review workshop of Farmer FIRST
Programme on 21-22 February, 2018 at ICAR-IARI, New
Delhi.

Monitored the progress of work done of AICRP-WM
centers PDKV Akola and MPUAT Udaipur on 26-28
February and 4-8 March, 2018.

Attended farmers-scientist interface meeting cum field
day at Shampura, Jaisamand, (MPAUT, AICRP-WM
Udaipur centre) Rajasthan on 6 March, 2018.

Participated as a speaker in "workshop- cum- field day
on conservation agriculture" on 27 March 2018 at ICAR-
DWR, Jabalpur.

Dr.Shobha Sondhia

L ]

Participated in "workshop- cum- field day on
conservation agriculture" on 27 March 2018 at ICAR-
DWR, Jabalpur.

Dr. Bhumesh Kumar

Attended review meeting of MPBC project and
presented research findings of project at MPBC Bhopal
on 29 January, 2018.

Participated in "workshop- cum- field day on

conservation agriculture" at ICAR-DWR, Jabalpur on 27
March 2018.

Dr. V.K. Choudhary

Attended farmers-scientist interface meeting at
Dhamtari district of Chhattisgarh on "resistance
development on C. difformis and E. crus-galli against ALS
inhibitor herbicides" on 12 October, 2017.

Participated as a speaker on national conference on
"Managing soil health for sustainable and nutritional
food production" organized by GVK Society Agra, at
JNKVV, Jabalpur on 28-29 October, 2017.

Participated as a speaker on "Technologies for weed
management" during 24" Zonal Workshop of KVKs at
Burhanpur on 24-26 November, 2017.

Attended interaction meeting with Rural Agriculture
Extension Officers and farmers at Raigarh district of
Chhattisgarh regarding "resistance development on C.
difformis and E. crusgalli against ALS inhibitor
herbicides" on 5 March, 2018.

Conducted and participated as a speaker in workshop-
cum-field day on Conservation Agriculture at ICAR-
DWR, Jabalpur on 27 March, 2018.
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Dr. Yogita Gharde

Participated in “workshop-cum-field day on
conservation agriculture” on 27 March, 2018 at ICAR-
DWR, Jabalpur.

Dr. Dibakar Ghosh

Attended one day workshop on "farm mechanization for
production of pulses in Madhya Pradesh” organized by
JNKVV Jabalpur, during 2 November, 2017.

Conducted and participated as a speaker in "workshop-
cum- field day on conservation agriculture" on 27 March
2018 at ICAR-DWR, Jabalpur.

Dr.Subhash Chander

Er.

Attended two days national workshop on "weed risk
assessment" organized by NIPHM, Hyderabad, during
30-31 August, 2017.

Participated as a speaker in "agricultural education day"
organized by ICAR-DWR, Jabalpur on 3 December, 2017.

Attended four days workshop on "methodological
framework for implementation of FFP" held at IISS,
Bhopal during 18-21 September, 2017.

Attended two days national workshop on '"revisiting
FOCARS: Reflection and feedback of trained scientists"
organized by NIPHM, Hyderabad, during 15-16 March,
2018.

Conducted and participated as a speaker in "workshop-
cum- field day on conservation agriculture" on 27 March
2018 at ICAR-DWR, Jabalpur.

Chethan C.R.

Participated as a technology exhibitor in "Krishi Kalyan
Mahostav" held at Gwari Ghat, Jabalpur on 16-17 April,
2017.

Attended four days workshop on "methodological
framework for implementation of FFP" held at TISS,
Bhopal during 18-21 September, 2017.

Attended one day workshop on "farm mechanization for
production of pulses in Madhya Pradesh" organized by
JNKVV Jabalpur, during 2 November, 2017.

Attended twenty one days winter school on "climate
smart machinery for conservation agriculture" at CIAE-
Bhopal during 6-26 November, 2017.

Participated as a speaker in "agricultural education day"
organized by ICAR-DWR, Jabalpur on 3 December, 2017.

Participated in the "technology and machinery
demonstration mela - Kisan mela" held at JNKVV,
Jabalpur on 6 February, 2018.
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Participation in Seminars and Workshops

« Monitored the progress of work done of AICRP-WM
centers PDKV Akola and MPUAT Udaipur on 26-28
February and 4-8 March, 2018.

» Attended farmers-scientist interface meeting cum field
day at Shampura, Jaisamand, (MPAUT, AICRP-WM
Udaipur centre) Rajasthan on 6 March, 2018.

» Conducted and participated as a speaker in "workshop-
cum- field day on conservation agriculture" at ICAR-
DWR, Jabalpur on 27 March 2018.

Mr. Sandeep Dhagat

» Participated as a technology exhibitor in "Krishi Kalyan
Mahostav" held at Gwari Ghat, Jabalpur on 16-17 April,
2017,

Mr. S.K. Parey

» Participated as a technology exhibitor in "Krishi Kalyan
Mahostav" held at Gwari Ghat, Jabalpur on 16-17 April,
2017.

Mr. M.S. Hedau

» Attended a refresher course for administrative and
finance management for section officers, AAOs, AFAOs
and Assistants at ICAR-NAARM, Hyderabad on 18-23
January, 2018.

Mr. R. Hadge

» Attended a refresher course for administrative and
finance management for section officers, AAOs, AFAOs
and Assistants at ICAR-NAARM, Hyderabad on 18-23
January, 2018.
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SUMMARY OF ALL INDIA COORDINATED RESEARCH PROJECT ON WEED MANAGEMENT

This Directorate co-ordinates its network programme,
through All India Coordinated Research Project on
Weed Management (AICRP-WM) through 23 regular
centres at SAUs and 5 voluntary centres all over the
India in different agro-climatic zones of the country.
During 2017-18 main achievement were as follows:

1 Development of sustainable weed management
practices in diversified cropping systems

At Hisar and Ludhiana, emergence of Phalaris minor
was low under ZT wheat with residues under un-
weeded situation as compared to ZT/CT wheat
without residues. Under TWM, grain yield of wheat
after ZT/CT-DSR (5.4 to 5.5 t/ha) were higher than
after conventional PTR. During Kharif 2017, grain yield
of rice under DSR was lower than CT- transplanted due
to incidence of brown spot disease in DSR. However,
system yields of DSR based rice-wheat were similar to
PTR based rice-wheat system.

At Palampur, zero tillage along with integrated weed
management in both maize and wheat resulted in
significantly higher wheat grain equivalent yield with
an increase of about 13% over conventional tillage
followed by recommended herbicide in both the crops.
However, zero tillage + herbicide in both crops, zero
tillage in maize followed by zero tillage with residue
retention in wheat both with herbicide, integrated
weed management or hand weding for weed control
and CT+HW were comparable to it in influencing the
wheat grain equivalent yield.

Wheat grain yield and B: Cratio (2.7) was highestunder
conventional wheat after direct seeding of rice with
Sesbania incorporation. Whereas, significantly highest
rice grain yield was achieved under conventional
transplanting along with green manuring of Sesbania by
achieving highest net return as well as B: Cratio (1.9).

At Udaipur, amongst different weed management
practices, highest grain yield and stover yield were
recorded by application of atrazine 500 g/ha pre-
emergence followed by hand weeding at 30-35 DAS.
Likewise in wheat in maize - wheat cropping system,
maximum grain and straw yield were observed
through IWM i.e., application of sulosulfuron +
metsulfuron- (30 + 2 g /ha) at 30 DAS followed by hand
weeding at 50-55 DAS.

At Akola in soybean-chickpea cropping system, use of
two harrowing by tyne harrows and a blade harrow
(CT) instead of roto-till (MT) and zero-till (ZT) in
combination with herbicide application (TWM)
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added

improved the physical properties of soil,

productivity and economic security in vertisols.

At Coimbatore, significantly higher grain yield and
economics were recorded in zero tillage in ZT-ZT+R
system and in PE pendimethalin at 1.0 kg/ha + HW on
45 DAS in sunflower crop. Whereas, in maize, CT-CT
system and in PE atrazine at 0.5 kg./ha + HW on 45
DAS recorded higher productivity as well as high
income in maize crop. Microbial acivity and soil
enzyme acivity were higher in zero tillage in ZT-ZT+R
system and in PE pendimethalin at 1.0 kg/ha + HW at
60 DAS in Rabi and Kharif in maize - sunflower
cropping system.

WP 1.2Weed management in organic farming systems

(Gs9)

At Jorhat fresh fruits was significantly higher due to
oxo-biodegradable plastic film mulching and rice straw
mulching followed by one hand weeding than other
treatments in organically grown chilli. In tea under
organic cultivation, total green leaf yield under bio-
degradable film was significantly higher as compared
torest of the treatments.

AtRanchi, application of weed mulch and straw mulch
in okra were effective for controlling weeds as well as
for fetching higher profitability. In onion, plastic mulch
was as much good as application of herbicides
pendimethalin 1.0 kg/ha PE or oxyfluorfen 0.25 kg/ha
PE for getting maximum benefit.

At Palampur, raised stale seed bed + mulch resulted in
65% higher garlic equivalent yield over the chemical
check. In maize, intercropping was an effective mean of
suppressing grasses, sedges and broad-leaved weeds
under organically managed maize - garlic cropping
system.

At Udaipur, in sweet corn - fennel system, weed
density of grassy and broad leaf weeds were recorded
significantly lower in plastic mulch either with summer
ploughing, sowing after stale seed bed preparation or
soil solarization.

At Hyderabad, mulching with polysheet + inter row
hand weeding at 30 days after sowing or cultural
practice involving mechanical weeding with power
weeder at 20 and 40 days after sowing or stale seed bed
fb hand weeding at 20 and 40 days after sowing found
efficient weed control in okra.

At Jammu, mustard seed meal 2.5 t/ha was found
effective in reducing weed population in potato,
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frenchbean and transplanted rice as compared to
weedy check. The highest potato tuber yield,
frenchbean green pod yield and rice grain yields were
recorded in mustard seed meal 2.5 t/ha + one hand
weeding, but highest B: C ratio was recorded with
recommended herbicide followed by mustard plant
extract+ one hand weeding.

At Bhubaneswar, application of 1/3 recommended
dose of N each through FYM, dhaincha and neemcake
alongwith Azospirillum + PSB to rice followed by same
proportion of organics through FYM, vermicompost
and neem cake + Azotobacter + PSB (T3) to tomato and
lady's finger in rice-tomato-okra system resulted in the
maximum grain yield of rice, fruit yield of tomato and
okra.

WP 1.3 Herbicidal control of weeds in crops and cropping

systems

At Anand, weed management in maize based cropping
system by application of atrazine + pendimethalin (500
+ 250 g/ha) PE (tank mix) fb 2, 4-D 1000 g/ha) PoE
found effective. No adverse effect of herbicides on
succeeding wheat crop was observed.

At Jorhat, lowest weed density at all stages and weed
dry weight at 30 and 60 DAP were achieved under
glyphosate 0.80 kg/ha + oxyfluorfen 0.2 kg/ha just
before emergence of sprouts of ginger. In weed and
nutrient management under upland direct-seeded rice,
treatment of 75 % RD fertilizer + vermicompost (2t/ha)
mixture 3 splits (before sowing, 30 and 60 DAS) +
pretilachlor 750 g/ ha mixed with the first split followed
by HW at 30 DAS gave highest grain yield.

At Palampur, rotational use of herbicides in both the
crops along with 25% N substitution through Lantana in
rice had highest sustainable yield index (0.77) with
highest total grain productivity of rice and wheat in
rice-wheat cropping system.

At Udaipur, maximum weed control efficiency and
highest yield (694 kg/ha) was observed with two hand
weedings at 25 and 50 DAS and it was at par with pre-
emergence application of oxadiargyl 100 g/ha
followed by one hand weeding at 50 DAS followed by
postemergence application quizalafop-ethyl40 g/ha at
3-4 leaf stage in this respect in Ajwain (Trachyspermum
ammi).

At Jammu for weed management in rainfed maize,
tembotrione 100 g/ha + atrazine 500 g/ha as
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post-emergence (PoE) or atrazine 1000 g/ha as
pre-emergence (PE) fb tembotrione 100 g/ha (PoE)
found to be economicaly suitable with higher weed
control efficiency without any residual phytotoxicity
onsucceeding mustard.

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

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

(3

At Anand, Argemone mexicana found as new emerging
weed in different field crops in many districts of
Gujarat.

At Jorhat, Cuscuta campestris severely infested
capsularis jute crop in the Lower Brahmaputra Valley
zone of Assam. Infestation of Ludwigia peruviana was
increased in the water bodies of Guwahati city and
Morigaon townin a faster rate.

AtHisar, intensity of Lolium spp., in wheatand berseem
crops was on the increase in Fatehbad district. Tomato
and Brinjal crops were severely infested with parasitic
weed Orobanche aegyptiaca in Nuh, Punnahana, Meoli
areas of Mewat.

Infestation of Malwa parviflora was increasing in maize-
wheat cropping zone in Railmagra, Nathdawara tehsils
of Rajsamand district during the winter and rainy
season of 2016-17. Rottboellia exaltata has become a
serious weed of maize in Railmagra tehsil of
Rajsamand. No new weed flora was observed in these
areas at Udaipur.

At Jammu, heavy infestation of Cirsium arvensis and
Rumex spp. were observed in wheat crop at R. S. Pura
block of Jammu district.

Oxygonum sinuatum (Wavy Leaf Oxygonum) found
as a new weed in finger millet crop in Bengaluru rural
district.

At Bhubaneswar, Celosia argentea is observed to be a
severe problem in upland rice and Rabi pulses in the
districts of Keonjhar.

At Anand, weed flora shifted towards monocot weeds
in wheat crop fields due to continuous use of 2, 4-D or
metsulfuron-methyl. Herbicide mixtures were found
more effective to manage complex weed flora in wheat
crop.

At Hisar, pre-emergence application of pendimethalin
+ metribuzin (TM) at 1500 + 175 g/ ha or pendimethalin
+ pyroxasulfone (RM) at 1500 + 102 g/ha fb sequential
use of pinoxaden 60 g/ha mesosulfuron + iodosulfuron
(RM) at14.4 g/ha at35 DAS provided 80-87% control of
resistant population of P. minorand BLW's.

At Ludhiana, pre - emergnece pendimethalin 750 g/ha +

pyroxasulfone 102 g/ha alone or in sequence with
either clodinafop 60 g + metsulfuron 4 g/ha or
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mesosulfuron 12 g + iodosulfuron 2.4 g/ha as post-
emergence gave effective control of multiple herbicide
resistant P. minor and significantly increased wheat
grain yield than unsprayed check.

WP 3 Biology and management of problem weeds in

cropped and non cropped areas

At Jorhat, management of Mikania micrantha in coffee
plantation showed highest germination of Mikania
seeds 20 days after application of 500 ppm GA to soil,
no Mikania plant was observed 80 days after
oxyfluorfen application, there was no effect of GA
application and glyphosate and 2,4-D application on
coffee yield.

At Hisar, 85-95 % control of Egyptian broomrape was
obtained with post treatments of sulfosulfuron and
ethoxysulfuron in tomato. Residues of sulfosulfuron at
50 g/ha at 60 and 90 DAP caused adverse effect on
succeeding sorghum crop. In brinjal crop, although
excellent control of Orobanche was obtained with post
treatments of sulfosulfuron and ethoxysulfuron when
compared with non treated controls but proved
phytotoxic to brinjal crop with yield penalty.

At Coimbatore, post-emergence directed application of
paraquat at 0.80 kg/ha resulted in lower weed
coverage of Cuscuta and other weeds; and weed dry
weight among the herbicidal management. Higher
green fodder yield and better economic returns could
be obtained with ’'E pendimethalin 1.0 kg/ha + hand
weeding on 25 DAS fb PE oxyflourfen 250 g/ha + hand
weedingon 25 DAS.

At Bhubaneswar, application of pendimethalin 1.0
kg/haas pre-em at 3 DAP recorded the lowest number
of Orobanche plant in brinjal, lowest total weed density
at60and 90 DAP.

At Udaipur only about 20% defoliation was observed
on water hyacinth plants in heavily infested area of
Bhoion ki pancholi, back water bodies of Udai Sagar,
Udaipur.

At Hyderabad, severe weevil infestation was observed
atquarterly interval survey in Mylardevpalli tank.

At Gwalior and Coimbatore, infestation of Neochetina
spp. on water hyacinth was observed up to 30 to 40 %
only. Only 5-10% (1 scale) die back symptoms were
observed on water hyacinth.

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

At Jorhat, butachlor and pretilachlor residues were
found below detection limit in straw, grain and soil at
harvest in summer and winter rice of farmers field.

At Hisar, residues of pendimethalin were below
detectable level after 150 days of application in soil
samples of turmeric. In onion crop, soil samples from 18
locations were having pendimethalin residues between
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0.011 to 0.354 pg/ g, whereas in the onion bulbs and leaf
samples pendimethalin residues were below MRL of
0.05 pug/g. In wheat crop, metribuzin residues in soil
ranged between 0.005 to 0.013 pg/ g, whereas in wheat
straw, residues of metribuzin were observed in 7
samples between 0.01 to 0.029 g/ g which were below
MRL value of 0.05 pg/g. In rice crop, 11 out of 20
locations were having pretilachlor residues in soil
between0.005t00.062 ug/ g.

At Palampur, in organic maize - garlic production
system, atrazine and pendimethalin in garlic and maize
were found below detection limit (< 0.05 and < 0.01
ug/g) in Kharif 2017. Residues were below detectable
limits in (< 0.03 pg/g) soil and wheat grain samples
collected from the clodinafop-propargyl treated fields
of farmers of Kangra district.

At Ludhiana, adsorption-desorption of penoxsulam
varied with concentration of penoxsulam, temperature
and organic matter and clay content of the soil and
order of adsorption was: clay loam > silt loam > loam >
sandy loam > loamy sand.

At Hyderabad, residues of pendimethalin in okra fruit,
radish tuber and coriander plant samples collected
from the farmers' field were below the detection limit of
0.05mg/kginall the eight samples.

At Coimbatore, residues of atrazine and pendimethalin
in soil and maize grain from different plots were below
0.01 mg/kg irrespective of the tillage management
practices followed for weed control. FYM 10 t/ha or
vermicompost 5 t/ha or biochar 5 t/ha was efficient in
reducing the residual concentration of atrazine in
maize grown soil. Residues of atrazine and
pendimethalin were below detectable limits in water,
soil and maize grain samples collected from farmers'
field.

WP 5 On-farm research and demonstration of weed
management technologies, their adoption and impact
assessment

QD)

At Anand, interculture (IC) fb HW carried out at
20 and 40 DAS was more effective for weed
management as compared to post-emergence
application of quizalofop-ethyl in soybean crop.
Application of clodinafop-propargyl (15%) +
metsulfuron-methyl 64 g/ha PoE (RM) or
sulfosulfuron + metsulfuron-methyl 32 g/ha PoE
found better than metsulfuron-methyl alone.

At Jorhat, application of pendimethalin 750 g/ha
pre-em showed superiority over farmers' practice
(2 hand weedings) in terms of weed control and seed
yield of thecrop.

In tarai area of Uttarakhand, transplanted rice treated
with pretilachlor (1000 g/ha) as improved practices as
well farmers' practices (Butachlor at 1000 g/ha)
recorded almost similar grain yield, whereas,
bispyribac-Na (20 g/ha) recorded only 1.38% increase
over the farmer's practise. During Kharif2017, in Bhabar
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area in soybean crop, alone application of imazethapyr
(100 g/ha) and alachlor (2500 g/ha) were recorded
4.5% increase in grain yield, whereas, recorded 4.5%
decrease in grain yield over farmers' practice.

At Raipur, there was 49.3% increase in grain yield due
to application of oxadiargyl 80 g/ha PE and bispyribac-
Na 25 g/ha at 20 DAS over farmers practice in village
Nisda (Arang), District Raipur.

At Hyderabad, neem cake 200 kg/ha fb glyphosate
50 g/ha was efficient in controlling Orobanche
infestation. Mulching with polysheet delayed
emergence and lowered the incidence of Orobanche.

At Hisar, tembotrione provided 90-95% control of
hardy weeds Eleusine indica in five front line
demonstrations on maize, which were not being
controlled by use of atrazine being used by farmers. B:
C ratio with use of tembotrione ranged from 2.40-3.12
against 2.26- 2.89 in farmer's practice.

Approximately 425 demonstrations were conducted
on use of glyphosate for the control of Orobanche in
mustard in Bhiwani, Hisar and Mahender Garh
districts. Post-emergence application of glyphosate 25
g/ha at 30 DAS followed by its use at 50 g/ha at 50-60
DAS provided 75-84 % control of Orobanche in mustard.
Application of ethoxysulfuron provided 85-90%
control of Orobanche with 3.5-3.7 panicles at harvest
with tomato yield of 2.70-2.76 t/ha as against 1.68-1.95
t/ha in untreated check. Percent control with use of
sulfosulfuron was higher as compared to
ethoxysulfuron which ranged from 90-100% with 2.38-
2.65t/ha.

At Gwalior, application of atrazine 500 g/ha PoE gave
54.4% increase of pearlmillet (2.23 t/ha) followed by
2,4-D (215 t/ha). The B:C ratio of 2.01 and 1.95 were
obtained in the treatments over 1.41 in farmers
practices. The increase was found due to application of
atrazine.

At Bhubaneswar, 10 frontline demonstrations were
conducted on transplanted rice during Kharif 2017 in
Bhubansuni patna, Baghamari of Khorda district
revealed the yield increase of 21-42% with the
application bispyribac-sodium at 25 DAT over farmers'
methods.
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Policy Research, New Delhi

14. | <L S el YHE IS, LR UV dae SR e, dew (3ifem) 17 to 18-03-2018
Dr. Sanjoy Saha, Principal Scientist, ICAR-National Rice Research Institute, Cuttack (Odisha)

15. | it Torer TN, AT (AETTH), THAYR (FETH)

Shri. Gulashan Bamra, Commissioner (IAS), Jabalpur (Madhya Pradesh)

27-03-2018




Eale

PERSONNEL

20.1 9SMf® 9T / Scientific Staff

A1 & A / Scientist Name

faetward / Specializations

sl fl.a. Riz, fRes @)

Dr. P.K. Singh, Director (A.)

$8d / Email: drsinghpk@gmail.com
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Dr. Sushil Kumar, Pr. Scientist (Entomology)
34 / Email: sknrcws@gmail.com
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Dr. Bhumesh Kumat, Pr. Scientist (Plant Physiology)
$%@ / Email: kumarbhumesh@yahoo.com

Ai4a1ge / Mobile: 9806622307
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Serary uRade ® dR ¥ WRugar il g
eI 21T TeATe HioRTea

Weed dynamics and management under
the regime of climate change, herbicide
resistance and bio-prospection of weed

species

. fio. ¥, aRe dmfe (a1 Rer)

Dr. P.J. Khankhane, Sr. Scientist (Soil Science)

g% / Email: pjkhankhane@yahoo.com.ph

A41gel / Mobile: 9926715757

Transferred to ICAR-NBSSL&UP Regional Station,
TARI Campus, New Delhi on 30/06/2017

S SYER, Y& Td el UE, SRYGAR
BTN SR Tt fH Jaee

Bioremediation, soil and water quality,
weed utilization and wetl and management

<f. T Wi, o deife (edfe warm)
Dr. Shobha Sondhia, Sr. Scientist (Organic Chemistry)
$%@ / Email: shobhasondia@yahoo.com

Hiqrgel / Mobile: 0761-2353934

ERUTARAT &1 GaTeRoT R 9T, faere, sta
3T0], TRUGATR TG Ue Sa "
Environmental impact of herbicide, mode
of degradation, bio-molecules, method
development for herbicide residues and
herbicide mitigation measures

<f. fasa gar @ted), 39S (ww Rem)
Dr Vijay Ku. Choudhary, Scientist (Agronomy)
g9%d / Email: ind_vc@rediffmail.com

HI91gel / Mobile: 9425244075

Transferred from ICAR-NIBSM, Raipur and
Joined Directorate on 01.04.2018

wifaa ofY, A= wael § @egdar ydeE
Td Sfot Ueu

Conservation agriculture, weed
management in different crops and water
management




Personnel

fastsamd / Specializations
BHE—ERIaaR e Arefeir

Modelling on crop weed association

dsnf®r & 5 / Scientist Name
Sf. Aifar 88, d9fe (@i wiker)

Dr Yogita Gharde, Scientist (Agril. Statistics)
$9d / Email: yogita_iasri@rediffmail.com
widrsa / Mobile: 8226072727

s fearax 9y, dsnfre (aw Rsm) TRuaR TR iR & wwal #

Mr Dibakar Ghosh, Scientist (Agronomy) ERUTAR HE
9d / Email: dghoshagro@gmail.com Weed ecology and weed management in
#arsel / Mobile: 8989190213 different crops

uey il HHHH Ud WRUdAR oild
fasm

Plant Genetic Resources and Weed Biology

N g F<r, et

(anRi® Twfa 3R 9y sqaEife wareE)
Mr. Subhash Chander, Scientist

(Economic Botany & Plant Genetic Resources)
$da / Email: singhariyad3@gmail.com
#targel / Mobile: 08871877162

gofl. 97 W.aR., dafe
(gei= A ve wfda)

Er. Chethan C.R., Scientist

(Farm Machinery and Power)

$9d / Email: chethan704@gmail.com
#I41ge / Mobile: 9800105776

ﬁaﬁfﬁaﬂwuﬁwiﬁrwmﬁﬁ

<

Farm mechanization, precision farming,

and conservation agriculture

20.2 dHD! a9 / Technical Staff

ol AR.TE. SURIE | E1-9 HEI qda AfRHEN o vy fard s, TP ARFR

Sh. RS. Upadhyay | T-9, Chief Tech. Officer Sh. S.K. Tiwari T-5, Technical Officer

2 Helg e E—7-8, eGP T TPh-1d! AN | | sy v, a1 -5, THNHT ARBRY

Sh. Sandeep Dhagat | T-7-8, Asstt. Chief Tech. Officer Sh. S.K. Bose T-5, Technical Officer

N Jbe IR e | E—6, ARNS ASA1! AR A Tvea fraeat | s, qHid fRER

Sh. Mukesh K. Bhatt | T-6, Sr. Tech. Officer Sh. G. Vishwakarma | T-5, Technical Officer

N AP W AIE | -6, IRS TP ATBRI off &%, foamdy &5, THTP JTfIBR

Sh. V.K.S. Meshram | T-6, Sr. Tech. Officer Sh. K.K. Tiwari T-5, Technical Officer

2 AR, SR -6, IR TH1D! ARDBN i qeber Hom &5, aHD! IFRHER

Sh. G.R. Dongre T-6, Sr. Technical Officer Sh. Mukesh Meena | T-5, Technical Officer

3 va. . frard A6, IR THND ARHN ot srorg et Ris | -5, TN ARER

Sh. M.P. Tiwari T-6, Sr. Technical Officer Sh. Ajay Pal Singh | T-5, Technical Officer

o e e, Rl -6, IR TN AfRrHEr 3 W= gHIg Si—4, TAHD! WEAS (SN ATAh)
Sh. O.N. Tiwari T-6, Sr. Technical Officer Sh. Bhagunte Prasad | T-4, Technical Assistant (Tractor Driver)
Y doT g -6, AR© THTE! IEHR 7 ot sifR | S—4, ToS WeEe (@ET 9d)
Sh. Pankaj Shukla T-6, Sr. Technical Officer Sh. Premlal Dahiya | T-4, Technical Assistant (Driver)
o TP, N Ei—6, RS qEH-D] AHN o feeig |1, E—4, TP FEF (A8 TTeAD)
Sh. SK. Parey T-6, Sr. Technical Officer Sh. Dilip Sahu T-4, Technical Assistant (Driver)
o o7 AT A—6, IR TH-a aAfRrHER S wEEH TN E—4, 1] FED (A6 TTAD)
Sh. J.N. Sen T-6, Sr. Technical Officer Sh. Sabasteen Das T-4, Technical Assistant (Driver)
2 Twa s &6, IR T ARHRY 1 9.0, YBaR 11, Uer HETA®

Sh. Basant Mishra | T-6, Sr. Technical Officer Sh. V.5.Raikwar | T-1, Field Assistant
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20.3 WM& a7 / Administrative Staff
A goild AR q91 | T AR 2 &, T LEIEEISEE
Sh. Sujeet Kumar Verma | Administrative Officer Sh. T. Lakhera Assistant
oY AR, 'S HEMS YIS AHN s €, siean FrAalad AEES
Sh. R. Hadge Assistant Administrative Officer Sh. Beni Prasad Uriya | Assistant
o THUE, BTG HETaH e Ug ol Ry %, AAifden HTAT GEID
Sh. M.S. Hadeu Asstt. Finance and Account Officer Ku. Srividya Assistant
s el ot o1 wftE Resigned on 12/01/2018
Smt. Nidhi Sharma PS to Director it Wit ey s e
¥ T T Pt Hels Sh. Francis Xavier Sr. Clerk
Sh. Manoj Gupta PA
20.4 I Heldd Eb_’hl'l"ﬂ'/ Skilled Supporting Staff
s 4R i s g AT P 2N T
Sh. Veer Singh Sh. Shankar Lal Koshta Sh. Gajjulal
#it 1], FEIS ofr S, arfean A TR Bled
Sh. Raju Prasad Sh. J.P. Dahiya Sh. Gangaram
&Y ST e &t we Tl #f Haere wid
Sh. Jagoli Prasad Sh. Madan Sharma Sh. Santlal Rajak
2 e Rig 5t forg FIR udd o T wew
Sh. Jagat Singh Sh. Shiv Kumar Patel Sh. Mahendra Patel
5 Bredd aeq =t wigwm fawamat 1 Fay Yar
Sh. Chhoteylal Yadav Sh. Jethuram Viswakarma Sh. Santosh Kumar
o aifret st A SR AR R st e g
Sh. Anil Sharma Sh. Ashwani Tiwari Sh. Nemichand Kurmi
# 7o i st W¥o 97 e 1 e A g9
Sh. Naresh Singh Sh. Suresh Chand Rajak Sh. Mohan Lal Dubey
20.5 ](}-Rlﬁﬂ, qﬁz?[f%[, TATANYT  ©q 205 Joining, Promotion, Transfer
Superannuation
ggi—iforar Promotions
. Sl AT HHR, HET SEIIRED (areg @ iﬂqEr) ® ] Dr. Bhumesh Kumar, was promoted to Pr. Scientist

UG U¥ f&+i® 30.06.2016 9 |

o Y gud s, IR deia! IRHRY (&—6) B Ug
R e 19.12.2014 9 |

o ot ooy utel Rig, ada! e (E1-5) @ I8 ™
fa=1i® 20.03.2017 9 |

® A I o, dd-dl gerde (S—4) (T
HTeleh) & US W {21 21.05.2017 I |

XITATANYT

o S fIor g =, denfe ([ ) @
TRV A1, 3 0. —TSE T Sifde Tl gderd
AIE, YR (B) ¥ WRUAAR  ITH
femerd § faid 01.04.2018 BT A6 & U
X gaTT |

o  SIL Ui . TR, wuH dene (B WRE) @
IR f&ATd 27.06.2017 BT HLH.IATI—TRAI
AITET AFHET bes, ST A gafl |

o T MW e, aRe dwte (ger fawm) @
IR A% 30.06.2017 BT H1..979.9.— TS
a1 HETT Ud A ST e &Ry, TEfReed |

LR

o @ o REn g™ A 12012018 B PRI
HEII® U A T 93 R |

w.e.f.30/06/2016.

] Mr. Basant Mishra was promoted to Sr. Technical
Officer (T-6) w.e.f.19/12/2014.

e Mr. Ajay Pal Singh, was promoted to Technical
Officer (T-5) w.e.f.20/03/2017.

® Mr. Sabasteen Das was promoted as Driver (T-4)
w.e.f.21/05/2017.

Transfers

@ Dr. Vijay Kumar Choudhary, Scientist (Agronomy)

transfered from ICAR-NIBM, Raipur and joined the
the Directorate as scientist on 01,/04/2018.

® Dr. P.P. Choudhary, Pr. Scientist (Residue
Chemistry) was transferred to ICAR-IIHR,
Bengaluru on27/06/2017.

@ Dr. P.J. Khankhane, Sr. Scientist (Soil Science) was
transferred to ICAR-NBSS&LUP Regional Station,
IARI Campus, New Delhion30/06/2017.

Resigned

® Ku. Shrividya resigned from Office Assistant on
20/01/2018.
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WEATHER REPORT

SAGYR B SRy Bl AUD WY A SU—
IWEHCTIT & w9 | ad [6ar 741 & | et A 3
Tga T Sk wf$Al # aga sve BN 2| o A I H B
SR Afrebe g 38—44 fE VAT a@ YET B,
Tafe Fa9 ovs AR fiwraR—aad BlaT 8 99 ~gFaq
arE 5 {3 Afcma (Fra 21.1) 1 = =er ST 2
3a aut 1401 . g8 o @ aifdaier (90 wfcrer)
FA—RIawR @ R g8 | 99 2017 H, Gl A1 a§1 el
1106 f&71. oft, Safd g1 a1fie arefiemeor 1601 (arferat
21.1) |

g9 2017 @ gui Qoo 50 997 @ EaT | 21
wfererd &4 ot &R fadwor sifaf¥em o) 9F, gas &k
IATET B SN I B el B GeEAT 16, 18 3R 10 oF |
TR P 7RIS auf 50 Arel @ 3T a9t BT Dael 56
gferd off | HeRawy, Url & BH D BRI & B HH
Bl JHAH IS TST o | TeAaryg gRac Uedel 3R i
wY 9§ SI41, Bl Bl USTIR DI Y911 ST 8 | G Y
A wadd @I 3afdy 3R FAves d uRads & aro ywe
HTT B § | Safh, 3IUael YN BIHT €€ O Ul Bl
TUTETdT, dTad, Pic, SN R TRIGART @ Tfreierar
IR & BIRYT BIAT & | §4T B MABaH Td =74 T
HAL: SJens iR RuwR @ ARl & SR I 7| T
AR (riie—s[) @ SR 3ivad iftidad wrife e
16—42 ufcrera oY | /g et # afdwas e afe gu
10.26 T 3fR SIS ¥ SfweT =Ac 4u 1.8 TVET iR Jeirg
31 =IATH gU 1.8 TUCT ol | HIGH Heeh AMMhs LU
BAEY, TR DI AIHH el I 9 ured A Y |

The climate of Jabalpur is broadly classified as sub-
tropical, characterized by very hot summers and cold
winters. Maximum temperature ranges from 38-44 °C
during April to June, while the coldest months are
December-January when the minimum temperature often
goes below 5 °C (Figure 21.1). The average annual rainfall is
1401 mm, most (90 %) of which is received during June-
September. In the year 2017, total annual rainfall was only
1106 mm, while the total annual evaporation was 1601 mm
(Table21.1).

The rainfall of 2017 was 21 % lower than the
average of last 50 years and distribution was erratic. The
number of rainy days was 16, 18 and 10 during June, July
and August, respectively. The monthly rainfall of August
was only 56% of the 50 years average rainfall of this month.
As a result, the rice crop was suffered due to scarcity of
water. Climate change impacts the crop yields both directly
and indirectly. Direct effects are mainly due to change in
crop duration and fertilization. Whereas, the indirect effect
are largely due to changes in water availability, altered
insect, diseases and weed dynamics. The maximum and
minimum wind speed was observed during the months of
July and December, respectively. The mean maximum
relative humidity during hot months (April-June) ranged
from 48-70% and mean minimum relative humidity was 16-
42%. The mean maximum daily sunshine of 10.26 hr was in
April and mean minimum of 1.8 hr in July. Weather data
was obtained from adjacent meteorological observatory of
JNKVYV, Jabalpur.

arferdr 21.1: a9 2017 & SR AR # 7RAF 3fa e MR ~g=as 7+, a1 @ 717, ¢u, auf, arfiexor iR

YT @ (&1 I ¥ |
Table21.1: Monthly mean maximum and minimum humidity, wind speed, sunshine, rainfall, evaporation and no. of
rainy days at Jabalpur during 2017
Humidity (%) Wind Sun Rainfall (mm) : No. of
: Evaporation ;
Month Maximum | Minimum speed shine Average 2017 o) rainy
(kmyhr) | (hy/day) | (50 years) days
January 91.3 46.8 285 6.69 204 34 62.8 1
February 87.5 38.3 2,94 9.20 24.2 13.2 80.7 1
March 74.1 223 3.41 9.95 18.9 18.8 161.2 2
April 48.2 156 5.72 10.26 39 27.0 248.4 1
May 435 19.9 5.62 9.41 10.2 17.8 271.6 4
June 70.1 423 6.11 7.13 178.6 127.6 196.8 16
July 88.6 737 6.70 1.80 401.2 488.5 88.0 18
August 88.9 705 6.17 3.33 468.3 205.4 105.7 10
September 87.6 64.0 4.03 6.21 209.8 187.6 108.1 5
October 87.7 42.8 3.01 8.82 40.1 16.6 121.0 i
November 86.8 33.8 2.60 7.48 115 0.0 80.3 0
December 86.4 335 2:55 6.42 134 0.0 76.3 0
Total - - - 86.7 1401 1106 1601 60




AT
ICAR

aiftieh wfaeT 2017-18
Annual Report 2017-18

W Rainfall === Maximum Temperature === Minimum Temperature
45 7

30 -

20 -

Temperature (°C)

Jan Feb Mar Apr May Jun Jul. Aug Sep Oct Nov
Month

500

300

200

100

Rainfall (mm)

fora 21.1: T 2017 & SRM AR F RIS SifrH iR g I AT SR et AR a9t w7 o 2 |

Figure 21.1: Mean monthly maximum and minimum temperature, and total monthly rainfall at Jabalpur, during 2017
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APPENDIX-1

Results-Framework Document (RFD)

HAHTT 2 YW Sga ¥, Ahaldl AP R ded d grAfadr
Section2 Inter set priorities among Key Objectives, Success Indicators and Targets
& AR Ear Whadl Sbhdd | gbly | HIX &Y /ATUG S HeH Target/Criteria Value
SL Objectives Weight Actions Success Indicators Unit | Weight Iohte qgd 38T qgx qe
Excellent T Good Fair Poor
Very Good
100% 90% 80% 70% 60%
1, | BT WIOTER 89 WYIAR Jagd | B @ felg =
Hee e @l verrsii [EEaGRERE]
fawr e ECECRCIER E R
Tt
Development of Evaluating weed | Efficient weed No. 45 23 20 18 16 14
efficient weed managy i manag i
management practices package of practices
packages for field crops
evaluated
AETArT d HHel | weEr
affe v @fy 4y
i & forg
fasfim @vgaar
LRI CaT]
Efficient weed No. 5 8 i 3] 5 4
management
package of practices
for horticultural
crops and non-
arable lands
evaluated
arerae § Rearferat 5 | we=n
] B | e st
S| BT T
Monitoring Herbicide residues No. 10 66 60 54 48 42
herbicides in assessed in different
environment situations
2. | uel @RdaR 20 st @ | o e e
TEe @ e H ERinrl TETT / T, T
SRSl 3R T 5
& A
Creation of Transfer of On-farm research No. 10 220 200 180 140 100
awareness & technology trials/ FLDs
knowledge in respect conducted
to improved weed
managcmcnl
G THITAT De & | weEn
A qecl b
3R faewor
Zygogramma beetle No. 4 50000 45000 40000 35000 30000
mass multiplied and
supplied
VARSI vd | ufdEer & ez
gar fafor | e
HRD & capacity Trainings organized | No. 6 82 75 68 61 54
building
3. |vorH/veEs |5 A X 6 9 | ypTa Ay o | W
HiErh BT
uf3preii ¥
e o Bl
EEAEIES
Publication/ Publication of the | Research articles No. 3 T [ 5 4 3
Documentation research articles published
in the journals
having the NAAS
rating of 6.0 and
above
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e @
aifia A @1
HHY 9% UeHTEH
(2016—17)

Timely
publication of the
Institute Annual

Report (2016-
2017)

UHIG aifie
e

Annual Report
published

30.06.2017

02.07.2017

04.07.2017

07.07.2017

08.07.2017

STHTETI HATE
pebo)

Fiscal resource

management

EEIETEE
ra fafer @
JIET
Utilization of
released plan
fund

SUAAT B T
ot fafer

Plan fund utilized

98

9

92

IMLE.EL. T
@Y el B
TE&fa

Efficient Functioning
of the RFD System

S Bg
TS AROE.2L
w HHY U

B e SIG )
(2017—18)
Timely
submission of
Draft RFD for
2017-2018 for
Approval

HHY O¥

ST

On-time submission

Date

15.05.2017

16.05.2017

17.05.2017

20.05.2017

21.05.2017

ARTEEL B
afRers &1 w9a
¥ faes
2016—2017
Timely
submission of
Results for 2016-
2017

g T

wregetaRer

On-time submission

Date

01,05.2017

02,05.2017

05,05.2017

06.052017

07,05.2017

rEfEar / fawm
gl WA B
e faawor #

BiCId

Enhanced
Transparency /
Improved Service
delivery of

Ministry,/ Department

AT / TTEw
R B
wrfaa @
WA e
e & ¥
Rating from
Independent
Audit of
implementation
of Citizens' /
Clients’ Charter

Uferagart @
prafaas & i

Degree of
implementation of
commitments in
cCC

100

95

85

CCC)

_%wmm Frarem
T AOE @
FHraraT &
wWds Sl
e
Independent
Audit of
implementation
of Grievance
Redress
Management
G system

Sl 3
Eagienl
& fef

A w
SiEasnls

Degree of success in
implementing GRM

100

95

85

TS R

Administrative
Reforms

EiUGEIREE
Sorfify & e
Aol B &
fordy
wrerfmenai &

EEUGE]
Update
organizational
strategy to align
with revised
priorities

Date

Date

01.11.2017

02.11.2017

03.11.2017

04.,11.2017

05.11.2017

% hIarg
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Appendix-1
A
ICAR
GREHIED
Sorfife @
woifea
e &
T AT
Implementation % of %% 1 100 90 80 70 &0
of agreed Implementation
milestones of
approved
Mitigating
Strategies for
Reduction of
potential risk of
corruption (MSC)
TR, % st
90013 ford
W &I
BT % 2 100 a5 90 85 80
Implementation % of implementation
of agreed
milestones for
150 5001
AR & o | % g
LEICor)
IS
g
Implementation % of implementation % 2 100 20 80 70 60
of milestones of
approved
Innovation
Action Flans
(LAPs)
AT 3 Eheldl Hhdd &) g+ doy
Section3 Trend Values of the Success Indicators
F. Iga¥ a1 HHad Ghdad §HIE | 2014—15| 2015—16 | 2016—17 | 2017—18 | 2018—19
5. No. Objectives Actions Success Indicators Unit E feg B fag & fou @ fog ® fav
qrfas | adiaS | aRafas afgm agaTE
kSl e e kSl
Actual Actual Actual Targeted Projected
Value Value for Value for Value for Value for
for FY FY 2015-16 | FY 2016-17 | FY 2017-18 | FY 2018-19
2014-15
15 HI EIIAAR ERYAR Eee st | peel @ fo fwhi aue Eife|
yEe dat @ o e WRUAN Ee ta
[EEIE]
Development of Evaluating weed Efficient weed management No. 20 21 22 23 23
efficient weed management practices | package of practices for field
management crops evaluated
packages =
qETA @) ] A ez
iR—afy =g 4 & fa
e Te Eeudan e e
Efficient weed management No. L] 7 7 8 9
package of practices for
horticultural crops and non-
arable lands evaluated
ararae # wreneai | R Reff § ererh e
@ Gt el @1 Hedima
Monitering herbicides | Herbicide residues assessed in No. 60 63 64 66 68
in environment different situations
2, TS IR e @ e | B e oder / Te g e
R
T 3 F 425 430 460 220 240
W e
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EIEED 2017-18 1%
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ICAR DWR
Creation of Transfer of technology | On-farm research trials/ FLDs No.
awareness & conducted
knowledge in =
respect to ST We S A T
improved weed e AR
management 2 ensrianeis beelic oz MNo. 40500 40500 47500 50000 55000
multiplied and supplied
U, e &L Ak wfEror @1 s el
srar oy
HRD & capacity Trainings organized No. 0 76 81 &2 82
building
3. EEE /e | A AT 6 7 afte | el e e
1 ufEeei § e
G W A
Publication/Docu | Publication of the Research articles published No. 6 5 6 T 8
mentation research articles in the
journals having the
MAAE rating of 6.0
and above
T @l TEIerG it RaTe Rt
R &1 w9 W™
31.05.2014 | 20.06.2015 01.07.2016 01.07.2017 30.06.2018
Timely publication of | Annual Report published Date
the Institute Annual
Report
4. DM HEES | TR0 H T8 AT | SUART i T8 Ara=T =
TE fafer @1 ST
Fiscal resource Utilization of released | Plan fund utilized % 99.94 100 90.77 100 100
management plan fund
5, | @ um EL Fpie 5g w9 W 0 e e
woelt W wIE | IR, UE, € @ e
@l Tl W P (2015-16) 29042014 | 12052015 | 01042016 | 12052017 | 15052018
Efficient Timely submission of | On-time submission Date
Functioning of the Diraft RFD for 2015-16
RFD System for Approval
¥R, Uh. 91 uReTm | e W e iR
P W e 29042015 | 21042016 | 08.04.2017 | 01052018 | 01.052019
Timely submission of | On-time submission Date
Results for RFD
6. Rl /e | aRes /s ady | uftegaet & et
Yol AT & | & srafna # @y | RS/ TED WE PEN
Far fagwor ¥ guw | e wen gwr &
¥ i .
Enhanced : Degree of implementation of o 100 100 100 100 100
Transparency / Rating from . commitments in CCC
Improved Service Independent Audit of
delivery of in;ll?le'mfntah't.m of’
Ministry/ Citizens’ / Clients'
Department Charter (CCC)
fareprara fFrareor W SR T A BT B
Wue rafeE @ | Hhedl @ w
TS o T
Independent Auditof | Degree of success in o/ 100 100 100 100 100
implementation of implementing GRM
Grievance Redress
Management (GEM)
system
7. wETERE YuR weifeE e | i i
YUY @ R e
a @ ferdl wrifian
fert o 21.10.2014 | 01.11.2015 01.11.2016 01.11.2017 01.11.2018
W AU
Administrative Update organizational | Date Date
Reforms strategy to align with
revised priorities
FETER & wadd % wrErEaT
wiRes P @7 B % 100 100 100 100 100
@ forg HRr it e
Yoot @ et
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Appendix-1
HIEI
ICAR
Implementation of % of Implementation
agreed milestones of
approved Mitigating
Strategies for
Reduction of potential
risk of corruption
(MSC)
A o0 UFEE WA % Frf=aT
% e ATE.TAL
9001 & HrUFETA
Implementation of % of implementation % 100 100 100 100 100
agreed milestones for
150 9001
EIR2IE] & ﬁ‘-r?l TN % W
w AT H
FTHEE
Implementation of % of implementation % 100 100 100 100 100
milestones of
approved Innovation
Action Plans (IAPs)
AT 4 (3r) aRquft
Section 4 (a) Acronyms
. qfkaoff farawor
Sl. Acronyms Description
1. | vwEE e dre AT
FLD Front-line demonstration
2. | SiS=gIR. SIERTERE 3 dre e
DWR Directorate of Weed Research
3. | TESREL T e Saawe
HRD Human Resource Development
A TS S TH. TS 9 Feie
WM Integrated Weed Management
5. | CORALeRA, ot ST PIRETSS Woe
AICRP All India Coordinated Research Project

AT 4 (9) ywarfad #1 ugfa 3R Ahaar Gaddl f gRATT 3R faawor

Section4 (b) Description and definition of success indicators and proposed measurement methodology

. Hheldl Hdds faaw gfRarer 1Y feayofy
Sl Success Indicator Description Definition Measurement General
Comments
1. | wwer @ forg Rl | ol @ Ry swafe, sexa | onoRe [T o g F R genslf @ | vés F wanf @ s
F[IE EIIAAR TEuE @ | o it il § Eeuear veee | 9 Evadr geEe o) sfaRied anfie | w @
Lo TeyTAT T qeHid o Ao, e S wegi |
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. | TG @1 Tl SR X | e 9 e @ e A @ el 3N ) GG AT 4| B Solahal @ S
Ff g g & oy U G IRIRE R @ ga | @ forn v, dead iR gifEe HT SHe
Aepfd EXuTaR yEE | ¥ v EeudeaR veae iR fafr 9 @RumaR yaue wenai &1 qeiea
@ Y FfaRew anfdfe @ var v |
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. | fafe= Refedl 4 fafe=r e wonferdi # TR SRR @ SgE AT H W SR v & wEnl &
wraTEl aaeEt @t MR @ awer & ded &1 | anidwer o RS swes voferf # a1, g aiR dief @
e Tedih o, o iR il F gwe smefed Swg | Rgemo
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

TTeRed Ale § bl @ G

4, | @ o e/ YT U @ Udol 1 (bl @ wWal | BN ¥ ONE/ Th U,
TH.e. S, # gy WYUaan yaud menell & | # e Bl
1 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, CHEHTET W AT A Goree ol Aoeltelm T ik ST Hie AT waal @ Jeart =T
Aeifterde e famvm | gudmsat & s TEATE TMNET @ e DI e WE
|
Zygogramma beetle mass Multiplying the bioagents at DWS5R Zygogranima 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. | WIRET &l adtor ], [aan—Taae SX YeE SR | G@YIadIY UeE gl Weqd B @ Gul | WG, srae,
TGN WEE Bl § HEH F A W SUEEE AN GRS &1 | Aeed sEsE o
FAT T A fPreererd g e
forert wrog weET,
e, frwr vd e
T AT o w/ |

Trainings organized

Imparting knowledge on weed
management through lectures,
visuals, demonstrations and
discussions

Educating the end-user and stakeholders
about the benefit of recommended package
of practices for managing weeds

Trainings, workshops,
awareness programmes, etc.
will be organized by DWR
involving state officials,
scientists, industry
personnel and farmers

AT 5 =g fawr & faviy yaela &) snavasar — &g -1l

Section 5 Specific performance requirements from other departments thatare critical for delivering agreed results

Location Type State Organizati Org; ion Rel t Success | What is your | Justification for Please quantify What happens
Type Name Indicat qui t | this requi t your requirement if your
from this from this requirement is
Lot ek s
Nil Nil Nil Nil Nil Nil Nil Nil Nil
AN 6 eI /Harera @) wfafafera &1 uwra /Ry
Section 6 Outcome/ Impact of activities of Organization/ Ministry
®. e BT ferafaRaa faamt / w=meat Hhodl Hoas §®IE | 2012—13 | 2013—14 | 2014—15 | 2015—16 | 2016—17
914 / 9o @ wrel aRor &t gerfaa
o @ forg Wgaa v 9
Rrmter
S. Qutcome/ impact Jointly responsible for Success Indicator(s) Unit 202- 2013- 2014~ 2015- 2016-
No. influencing this outcome / 2013 2014 2015 2016 207
impact with the following
department (s) / ministry(ies)
1. | 9w GYOAR GEE | SLSed . X @R ol | GEel § S @i w /T
eIt o § e | A R g WO yeue o ol § R @
SR BRI BT YR e anfife wm
TR Fau g @
RUTET ov smeria wwga mere
@ AT W e
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

i

Ceid sl Tand®
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APPENDIX-2

IR, UF. SN, (2016—17) & g § yaei+ uied-1 Raid
Performance Evaluation Report in respect of RFD 2016-2017

. e (80%) | W o arfies
ol /WSS ol yasfa & WEA Eericoi
. Target( Criteria Value Performance o et & e
i:- “m i H?I!f Shatl W Fﬂg 7% v [ dga | s G i W | 329 vy | Tercent S
N.I;. Objective(s) | Weight Action(s) Success Indicator(s) Unit | Weight sl St [t i Raww | Weighted ;d.jmh almlial._km'
100% | Very | 80% | 70% | 60% Score | Score against excessive
Good = Target values | achievements,
0% of 90% Col. | if applicabl
1. |=Ee 60 |ETEER waat @ forg e 100 wftrem
GIAIR wae peralt | Rafya g 5580
g e W gedie | @R ghue e F B
@l e TATH
Development of Evaluating Efficient weed No. 45 2 20 18 16 12 2 100 45 110 [E B |
efficient weed weed management package of grenfias &
T 1 t practices for field crops wiof
packages I i1 evaluated
ERERETR ] G 90—100% T
ae % i ava ek Gl
B Ky qq;"q s
WA FEE z 2
Efficient weed No. 5 8 7 6 5 4 7 | e7s | aa 100 LERG
management package of i 78
practices for ufewa &
hortcultural crops and HeTel ¥ wE
non-arable lands m‘
evaluated ;ﬁ
qrAE § | et T !
ATl @ | el el @t
wia LR Efforts
Monitoring Herbicide residues Mo, 10 6 B0 54 48 42 B4 97 9.7 106.7 were
herbicides in assessed in different
environment situations made to
2. |@me 20 |denfied @ |l ey gfie s om, | den achieve
YR TR ga. & 100% of
¥ & Transfer of OUn-farm research Nao. 10 450 420 380 340 300 450 100 10 109.5 the targEt‘
ST technology | trials/ FLDs In terms
4 ST conducted of techno-
7 logy th
Creation of U“W - Ll
awareness & 5 FIe F bl difference
vl AW el babiveon
respect to aflr feeo
improvesd 90-100%
weed Pygogramma heetle Mo 4 50000 | 45000 | 40000 | 35000 | 30000 | 47500 | 95 38 105.6 target
management mass multiplied and criteria
supplied 3
value is
TEANEL UF |uide S s e very
Ha small, but
HRD & ity | Traini ized No. 6 82 75 68 61 54 a1 | sss 59 108 ;
buildingcapaclr) rainings organiz o it amount
3 |§SE / 5 |0 Xe 6 @ |wbiE oy e t&':n a hlgh
S B figure in
ufErrE # terms of
g A @l No. 3 5 H 4 3 2 6 | w0 [ 30 120 percen-
R tage
Publication/ Publication* Research articles
Documentation MNAAS rating > 6 | published
i R
B W 2 30/08/ | 02/07/ | 04/07/| 07/07/ | 09/07/ | 20/06/ | 95 19 =
T 2016 | 2016 | 2016 | 2016 | 2015 | 2016
(2015—16)
Annual Report **| Annual Report published | Date
4, |¥reTemE PG LG R e
R TEET grar fAfer @ | e
TUERT
Fiscal resource Utilization of | Flan fund utilized % 2 58 96 a4 92 50 9997 | 102 2.04 =
management released plan
fund
Gl ETTER 3 | et 8g | @99 08 Mded [ERiEd
WOt @i FHE SR, 2 15/os/ | 18/05/ | 17/05/ | 20/05/| 21/05/ | 01/04/ | 100 2 =
T % 2016 | 2016 | 2016 | 2016 | 2015 | 2016
| W
et
(2015—18)
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5 | Efficient 3
functioning of
RFD system

Timely
submission of
Draft RFD for
2015-16 for
approval

Om-time submission

Date

A, U, 8.
@ wRETE
T
e
Timely
submission of
Results for
2014-15

FHE 01 (e

On-time submission

[ERIcd

Date

o105/
2016

02/05/
2016

05/05/
2016

06/05/
2016

o7/05/
2016

a/04/
2016

Enhanced
Transparency

wftEganel &
FraT B fE

Degree of

impl of

commitments in CCC

a5

B5

100

P
Service
delivery of
Ministry/
Department

Independent

Audit of GRM #

EIRIERCECIT
T B TR B
faeft

Degree of success in

implementing GRM

a5

85

100

Administrative
Reforms

il

HITGATER
T

T A
wet @
wrrerfPraeai
T A
Update
organizational
strategy to
align with
revised
priorities

i

Date

Date

0110/
2016

02/10/
2016

03/10f
2016

04/10/
2016

05/10/
2016

110/
2016

WA W
waifad
wifias 1
FH P H
ﬁﬁq Gronol
GurEicd
oy
GRIPG]
TR
% oY
TTefiel

% =T

of agreed
milestones of
approved
mitigating
strategies for
reduction of
potential risk of
corruption

100

argifen
T
@ TEd A,
THAT. 9001
T HfEET

% I

of ;greed
milestones for

150 9001

100

Y% il

of milestones of
approved [AP

100

G W BN 98.74

Total Composite Score 98.74

Toll: sifer S

Rating: Excellent
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APPENDIX - 3

eI eeiie Wagheriiey
ag Giideava gAardel

e Uifideare gMaRid

TRie fEevic BrEax

arrel fear wanfEes R dowe
fieseny wfela Aurie yfe
TEPNAT RATRITSS
Tfieard deTelol Teidee R

i

[EGIRIETE i BRI

R $Elege Wik wrgey ¥R
e i yedrd Wdee] of+
weataee Tifieeay fRer

Hrgel Glidoae gFaRid

Yot R oM Red sediege
el 7w g @Ramn vfieera
FFERid

FHETRRm BR g-Rur 37 Tieer
Hedl SEIede BR died Rad
DHfmd i fedrs

Hrgo wgw Red gdeae

g 9%Ew arare gAaRTE amh wifiseae
3 SETETSIT

HEe feerst

Fga SNl Red g=diege

SO 3TN TATeh I

S, STl A HiF Y Ferde
feurd#e a1 vilidenve Rad s Y
IO AMFEY |ET
feurdiie o SreeTeTe

s sifRiomT

feww Rud yve Igayie mi-EeeH
TRNFENT ITH YRis—Tees Red
SNTE YIS WEH

feurddic ame wEd UUs ST
faeelt gfaRid
SRRgENE A% s Red
HerraRrg SerE Sy ferde

S, wofs wwTe Seed Uiieeava gfaffd
Tolfeea seled
Froll UL e

W TIN BETSISAdIES gaiT

B e

Tifdg geor da g aRiE amn wfiwer
qUg TSN

T e

iy fafas SR

TICRIA RIS

e Readst

Acronyms
AAS

AAU

AAU

ADF

AICRP
AKMU

APX

ATARI

BAU
BISA

DFDKV
DRCAU
EC

EUE
FACE

Fr
GBPUAT

GLC
GPX
GR

Atomic Absorption Spectrophotometer
Anand Agricultural University

Assam Agricultural University

Acid Detergent Fiber

All India Coordinated Research Project
Agriculture Knowledge Management Unit
Ascorbate Peroxidase

Agricultural Technology Application Research
Institute

Birsa Agricultural University
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 Konkan Krishi Vidhyapeeth
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
Clutathione Peroxidase
Glutathione Reductase
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o= 9 T W ;B wWerE fafies s HPLC High Performance Liquid Chromatography
W IR €l : E{tﬁ R Sgeruiie HRD Human Resource Development
LCRSESE : Bve difET HW Hand Weeding
e T AR A : gfems viteeave Red gdeye IARI Indian Agricultural Research Institute
e U oW AR aE - gfen uifitere wfefew Rad LASRI Indian Agricultural Statistics Rescarch
S-'\@E:q‘? Institute
s 9 T AR ssg Fefie e ieeara Read ICAR Indian Council of Agricultural Research
s 1 R s e B Rad §Wieye R a1 ICRISAT International Crops Research Institute for the
sl h-vfts Fiftew Semi-Arid Tropics
GI'I—&F U T °r 3 gfﬂgq:[ HRHY q,—éﬂaw HRINRT oftes I[FFCO Indian Farmers Fertiliser Cooperative Limited
g off U AR ITE ¢ sfer Ters Une R RN gRRTe IGFRI Indian Grassland and Fodder Research Institute
;mg G o gfewr i azfq freafearey IGKV Indira Gandhi Krishi Vishwavidyalaya
T ITE AT AN 3fveTs SRICyE 3w sifae Wew Rwd IIOR Indian Institute of Oilseeds Research
TS g UH U sfgas sqﬁz-umz AT e ared 11ss Indian Institute of Soil Science
ard & v S e Wi Gl 11SC Institute Joint Staff Council
IER | glege Yurie &9 IMC Institute Management Committee
CIERs el ﬂ@l’d\qﬁ Rad el IRC Institute Research Council
YE IR ST T THNE 9 gl IRGA Infrared Gas Analyzer
IR Sy 0| sfegs Jamd s dre arEd ISWS Indian Seciety of Weed Science
aE Sy IEge Sl furie e ITMU Institute Technology Mission Unit
e S T seiifes i #orie TWM : Integrated Weed Management
ST fafa SaTevdld ew By favafieney INKVV ¢ Jawaharlal Nehru Krishi Vishwa Vidyalaya
o T q SATENdle 5% Wa JNU : Jawaharlal Nehru University
HY q ERERWICTC G| gﬁ—dﬁ'ﬁﬁ KAU Kerala Agricultural University
7 muTg T mﬁ LEGIETE] wfd| KMAS Kisan Mobile Advisory Services
A D Y g &= KVK Krishi Vigyan Kendra
T ¥ U EIET] Qﬁ?ﬂ BCEd LAN Local Area Network
Tef ¥—gHeE / ferfaae sMeuTh—ara Wagiad /A LC-MS/MS Liquid Chromatography-Mass Spectroscopy,/ Mass
U U e hd Spectroscopy
el of oherst erst LD Lethal Dose
el it = qregH v Low Volume
Uy RTGATST q—mw gﬁaﬁ{;ﬁ MAU Marathwada Agricultural University
TH O TH W1 TR Tt AT TG MGMG Mera Gaon Mera Gaurav
™ & A &g dvegw MHV Medium High Volume
UH U 4 HifEasT o Bl G MLV Medium Low Volume
T T 97 HeTHes aReE e MPBT Madhya Pradesh Biotechnology
wHgyd : HERIU YAy gHaRiel &t e MPUAT Maharana Pratap University of Agriculture and
qUg ST ol Technology
TH 3R U - i m ﬁ-lﬁa‘ﬁ MRL Maximum Residue Limits
T U aTE O I IR IR Gt e M1 e 9 [ e NAIP National Agricultural Innovation Project
TH T U 3R 9 ;TS UdeHl o Uiidend R NAARM National Academy of Agricultural Research
Forie Management
U U O U AeTel Uldhedvd dIEY Bue MNASF National Agricultural Science Fund
T U Ol JIE TiideaRd ATeN HIRaT NASC National Agricultural Science Complex
oA 4 U A A EHGR q:\ﬁ i Tifiwoave sde Ratag NBAIR :  National Bureau of Agricultural Insect Resources
A 4 U T Uve EHER E'I!’f 3iTos e wd ure dve I NBSS & LUP : Nati01‘1al Bureau of Soil Survey and Land Use
g T Planming |
& U gl Rede biede NDF Neutral Detergent Fiber
& & ¥ g T NDUAT Narendra Dev University of Agriculture and
el gy FfaRier e oS Technology
: SRS NDVsU Nanaji Deshmukh Veterinary Science University
quf jr ?ﬁw 2 T ﬁlﬂ'ﬂ@ﬁ mf : ;W NGO Non-Governmental Organization
o @ v T Eo——— - NIPHM National Institute of Plant Health Management
z: @ B Tt £ e, W NPK Nitrogen, Phosphorous, Potash
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SIRT feers

NRM
ocC
OE
OFR
OTC
QUAT
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
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Appendix-3

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
Ultra Fast Liquid Chromatography
Vishwa Bharati

Weeks after sowing

Weed control efficiency

Wettable powder

Zero Tillage
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Clean and Green Campus of ICAR-DWR

HIBATI—TRYTAR AL ey
ICAR-Directorate of Weed Research
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