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From the Director's Desk

he country produced a record

motre than 500 million metric
fonnes (MMT) sugarcane during the
2021-22 sugar season, out of which
357.4 MMT was crushed by sugar mills
to produce 39.4 MMT of sugar
(sucrose). Around 3.6 MMT of sugar
was diverted to ethanol produchion and
35.9 MMT sugar was produced by
sugar mills for consumption and
exports. India emerged as the world's
largest producer and consumer of
sugar as well as world's 2 largest |0 00
exporter after Brazil in the supar season |
(Oct-Sep) 2021-22. India exported the m
highest ever quantity of sugar of more "5
than 11,1 MMT during 2021-22, and
earnad about T 40,000 crores in foreign exchange, which helped the country in making timely cane price
payment 1o {armers and, also the sugar mills to carry out their operations more smoothly, The total sugar
prodiuction is expected to be the highest ever at 41.0 million tonmes (before diversion) in 2022-23, with 4.5
million tonmes of sugar diversion towards production of ethanol end 365 million tonmes of net sugar
production after factoring in the diversion. The cumulative ethanol production in the country has
increased from was a meagre 280 crore litves at the siart of the ethanol misgion to about 618 crore liters
overall ethanol production capacity in the country. The conmibry has achieved the target of 10% ethanol
blending with petrol by 2022. The next target is 20% ethanol blending which is though ambitious but
achievable. In order to achieve this target by 202526, about 1016 crore litres of etharol would be required.
Around 100 lnkh tonnes of sugar will have to be diverted for achieving production of 1000 crore litres. This
wotld requite higher ethanol production capacity, mare distilleries, and conducive government policies
to boost sugarcane and sugar production in the coundry. It highlights that around 4.5 to 5 million tonnes of
sugar will have to be diverted for ethanol production in the ensuing period of 3 to 4 years. It thus,
emphasize the need for ever increasing levels of sugarcane production as well as a revolution In the sugar
industry by transforming it into "Green Energy Flub” in the country. Higher cane yields will increase
supgarcane and sugar production, wherein more sugar could be diverted towards ethanol production. The
unprecedentad success in sugar production could be possible due 10 the existence of a strong research and
extension network in the country. The ICAR-Indian Instituie af Sugarcane Research, Lucknow is one of the
main links in this network which carries out basic and strategic research work on sugarcane production,
protection and improvement aspects, technology development and capacity development particularly in
the sub-tropical region. The present Armel Report of the Institute highlights the significant research and
extension related efforts in this direction made at the Main Institute campus, at its regional
centres/stations and KVKs as well as ity outreach programmes in various sugar mill command areas
during the year 2022.

Under Crop Improvement programme, two sugarcane varleties, viz., CoLk 15201 (early) end CaLk
15207 (mid-late) for North West Zone and one early maturing sugarcane variety, Colk 15466 for North
Central and Notth Hastern Zones of India were released and notifled for commerclal cultivation, In
addition, two sugarcane varietles, viz,, CoLk 1421 (Barly) and CoLk 15206 (Mid-late) for North West Zone
and one variety CoLk 16466 (Early) for North Central and North East Zone of India were identified as
suitable for release during this year. Further, six potential clones, three early maturing and three mid-late
were accepted for multi-location testing in North West Zone of India. In order to support the healthy seed
programme, breeder seed of 13 sugarcane varieties (805 tonnes} was produced at Lucknow main campus
and that of six sugarcane varieties {1740, 8 tonnes) was produced at different sugar mills of Bihar and
Institute Regional Centre, Motipur,




Crop Prodiiction research was targetted for ratoon productivity enhancement through efficient
resource (nutrient) use under autumn planded intercropping as well as in spring-planted crop. Water
management research was on applying irrigation water in trenches along with the use of trash mulch.
Under weed management researnch, the yield reduction in different varieties due to fpomoes spp. infestation
was assessed. Suitable recommmendations comprising application of silica and efficient use of K in ratoon
crop were developed (o substantially increase ratoon crop yields.

Under Crop Protection research, IISR continned with the work of scresming of sugarcane end sugar
heet germplasm against major diseases like red rot and the survey and the surveillance of major sugarcane
diseases and insect pests in different sugar mill command aress of major sugarcane growing states of Uttar
Pradesh, Bihar, Maharashtra and Madhya Pradesh. The studies on the incidence of red rot, pokkah boeng,
wilt, st brown spot and rust diseases and that of top borer, stalk borer, web mite, white fiy, white grub,
woaly aphids, pyrilla, internode and early shoot borers were carried out in different sugar mill command
areas, Different [aboratary studies generated worthy information on different antiprotozoan chemdcals for
their efficacy against termites, efficacy of semiochemicals towards male moth atiractons, and on the
evaluation of food /nutrition sources of T. chilonis fecundity and adult progeny populations. For efficient
management of diseases and Insect-pests, sultable management advisories were also issued to the sugar
mills and the farmers from time to time.

Under Plant Physiclogy and Biochemistry, multiple abiotic siress responsive genes using
iranscriptomics indicated that drought caused maximum reduction in growth parameters and impacied
the physiological parameters adversely while waterlogging led to maximum increase in catalase and
peroxidase activities. Differential gene expression analysis of transcriptomes identified the genes
sssociated with drought, salinity and water logging. Role of PGR on biomass accumulation revealed their
relative effectiveness.

Under Agricultural Engineering, prototypes of trash mulcher having attachments for stubble
ghaving and chemical sprays were developed and field tested. Modifications were carried out in the

mechanism of the alreacdy developed cane node planter. Two machines developed by IISR were
modified to cater to the needs of the sugareane farming in the tropical region. Ergonomic evaluation
studies of "sett cutting machine and "stripper cum detopper” were also carred out

IISR carrled out sugarcane extension works by developlng entrepreneurship akills amongst farmers
for sugarcane seed production. Besides, IISR organized number of residential capacity building
programme for farmers/development personnel /entrepreneurs and students, as well as field days in
different locaticns of the couniry.

For the research coniribution as mentioned abovse, | am very much thankful to the Council for
providing lechnicsl and financial support. Tam also grateful to Hon'ble Secretary, DARE and DG, ICAR,
Dr. Himanshu Pathak, DDG (CS), Dr. T.R. Sharma and ADG (CC), Dr, R X, Singh for their comstant support
and guidance, I appreciate the efforts of all the Heads of the Divisions/Section Incharges, Dra. A.D, Pathak,
J. Singh, V.P. bingh, Sharmila Roy, Pushpa Singh, R.I). Singh, Rajesh Kumar, Sangeeta Srivastava,
AKX Bah, A X Mall, Niranjan Lal , AKX Dubey and D.N. Barase for providing inpufs in time. [ am thankiul
to the members of the Publication Committee, Dra. Sangeeta Srivastava, A.K. Gharms, LS. Gangwar,
C.Gupts, M. Swapna and Mr. Brahm Prakash for their prajseworthy efforts toweards editing and bringing
out the report in time. Last but the not the least, [ am thanidul to all the staff who have contributed for this
report in direct or indirect formi,

B. tas B

(B. Viswamathen)
Director
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Executive Summary

Crop Improvement
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MAPKE-MET?,

Two susarcanes vaneliss, vz, CoLk 15201 (sarly)
and CaLk 15207 (mid-late) for North West Zone
and ore early maturnng sugarcane varety, CoLk
15486 forflorth Central and WorthEaste mm Zanes
of Inidia wete released for comme reial cultivation
arel notified by the C7RC vid e The Gazette:o fIncia
Wotification dated .*’-\.ug. 31,2022,

Two sugarcane varieties, viz. Coll 14201 (early)
and CoLlk 15208 (mid-late) for North West Zone
and one variety CoLk 16466 (early) for North
Central and Narth Eastern Zone af India wers
identified for releaseby the Varietal Id entifieation
Copunitteeof AICTT onSugaranes,

Three early meturing sugarmarne olanes, viz, Colle
222071 (LG 17137), Colie 22202 (LG 17234) and
CoLk 22203 (LG 17224) and three mid-late
maturing elones, Colk 22204 (LG 17219), CoLk
222065 (LG 1721 4) and CoLk 22206 (LG 1721 3) wrare
mecepled formulbi-loeationtesting in North West
Zone ofIndm durning the AICTEP(S)Warks lnp-2022,

Twa early maturing sugarcane clones, vz, LG 909

and LG910, and two mid-late matunng sugaroans

clones, viz, LG 911 and LG 912 were accepted mn
Zoral Varietal Trial of North Central Zone of lndia
dunng AICRF (8) Warkshop held inQ otcber, 2022.

Two high sugargene tic stocks, LG 158358 and LG
16581 wath suerose parcent injpucsan January at
20.0% were subrrtted for inelusion i WHG &t
[CAR-SE] Cambatare.

The whole protecme studyof © falcatim revealead
18 fungal pathogenesis protewns, outofwlueh 13
proteing (FAS2 STE20, M AFK1Y, MAFKE-HOG1E,
I APKEE-MCE]L, MAPK-MMSTS0, M APKK-ge k],
MAPKS, MAPKK-MKKZ,
MAPEKE-MSTL], MAPES, aid MAPE-MPE-C)
were exiclusively presentin C faleatum (CF21,/CFS2)

samples ca-culturecd wath 91.1-garcane stalks.

Winety-sewven hughly canserved and 64 novel
muFT] Az were idenhfied from sugancans ganotypes
CoWV 92102 and MS 68/ 47 contrashng far sucrose
content along with two e xtreme b ulks from theirF |
population of whieh 23 were sigraficantly different
for contrasting suoross content.

Precdiction accuracy forred rot resistance against
three pathotypes of Colletotriciuem faleatum (CFO1,
CF08and CFO9) wes evaluated using Genatypirg
by sequencmig-derve d SHP marker profiles of 174

diverse sugareane genotypes as a traimning
population

A genetie linkage map was developed using a
selfed populaben afa popular sugarcane variety
Co2 96268 and & QTL hrked tored rotresistance
(GREDROT)was identfiad, wehich explawied 26%
of the total phene typie vanatonfeor the trait, The
explessiananalysis revealsd that the plant defense-
related gene coding 268 protemse regulatory
subunit was strongly assooiated with the ved ret
resistance,

I witre cultures of new sugareane vanehes, wz.,
CoLlk 15201, CoLlk 15204 and Calk 15486, Calk
14201 and CoLlk 14204 were establiched, and
mulbhplied through enhanced axallary shoot
prolifsratisn using apieal shwot explants.

Atotal af 805 tonnes breederssed of 13 sugamane
varieties was produced at Mam Campus and
1740.85 tonnes breader sead of s1x sugareane
varie bies was produced at different sugarmills of
Eihar and RC, Mohpur

Crop Production

It an autumn tuhated sugarcane ratoon
utererop ping @ ystam, the number of millable canes
and sugarcans vield weres ligherin 20 e and 120
em row spacing. The lighest cane yield in 90 em
row spacng was found in sugarcans + oron
{12954t/ la) followed by cane yiald 11170 an sow
spacing in sugareans + okira (125.42 t/ ha) and
sugarcane+ ornon (12438 t/ha) an 120 em row
spacing of intereropping system.

The cane yield (85.5 t/ha) of ratoon erop was
reaorded the highestunder tulst-Stevn-sugareane
ispring),

In autumn sugarcane based integrated famung
systemn, the highestnetineome of T 4,603,028,/ ha
was ebserved insugardans crop integrated with
vegetable erops + hartieultural erops + backyard
poullry+ daury umt+ hsheries+ vemucompost+
apieulture Hmushroomewith anaddiienal meome
of ¥ 2,01,203/ la and E:Z ratio of 3.26. Inspring
planted sugamwane, the cornlination res ulted 1 net
wcomie of ¥ 463,079/ hawithan additional Income
of ¥ 2,06,879f haand By ratio was 3.41.

Zero tillage wiath crop resid ue management
(ZTCEM] recorded 15.54 per cent mmemase
sugareane aquivalent vield (224.49 t/ ha) over
conventonaltillages (124.30 t/ ha) with B:C mtin of



2,05.Crop residue management insugarcane arop
recarded irerease i1 eane and ratoonyiald of 17%
than withouterop resid ue management, ZTCEM
recorded thelughestinerease of soilorgame carbon
content, anfiltration rate, SMEN, EMEC and
poerssity evercorwentional hillage.

Spht applieation of ROF of NFE through dap
terbigation was found to meantain the 3rid ratoon
cane yield up to 85.62 t) ha over conventional
methods of fertilizer & veate rapplieation( 35.87 t/
ha). There was about 49% cane yield loss w1y 3
ratoon under convenbonal methods of ferbilizer
anchwater ap plicationwhile only 11% cane yeld
losswrag reportead under 100 % EOF of M PE ap plied
through drip fertieation. This treatment also
deersased the weed infestation by 21.B% and
irrigabon requirement by 58% over conventional
me thod.

Sigruheantly lnghe rWMC, cane leng tly cane guth
and cane weig ht wers measured in February
iutiatad ratoon erop fallavwed by March, Ap il and
May imhiated ratoon erops.

The vield in WFK by using STCR without IPNE
was 592 {/ha followed by NPE by using ETCR
wiath IPHE (£8.5 t/ ha), In recermume nded W PK, the
vield was 65.9 I:;"l'la Further, the application of
gtrazine 2,000 g/ ha applied as pre emergence
tollowad by ammetryn LE00 g/ havalo ng with 2,4 D
725 g/ hausad as postemergence during Febuary
and Mamhinitated ratoon resulted in the highest
yield efsugareane | 108.3 t/ ha). The tras hmulehing
produced better results inall the four mtoon
truhations.

Applicatiorofmicrobial consortia und sr diffarent
levels of nutrient maragement registered higher
values of argame and phosphorus content
compared to 100% REF without maerabaal
consortia (C2).Onanaverage, the cane yield lewvel
of the secord ratoon erop decreased by 153.5% as
compared to the fustratoon erop. The miorobial
comsorhiain combinationwith shemaeal fertilizer
improved the grow thand the yield levels.

Developed Hires targeted yield equatcnstorCal k
09204 rataon crop. Theseequahons weres usad for
recomimendationaf site-specific balanee fertilizer
application i ratoon erops across all the alluvial
soils of subtmopieal condiborn A Mobile App
“Fertilizer Caleulatar” was dewveloped for
calculating the exact dosesof urda, DAF and MOP
on the basis of irutial goal tagbwalue and the fived
targeted yields.

Spatial distnbution maps of sl pH, electrical
conduehivity, organie carbon, aveilabls NP,
sulplurand mueronubtierts viz, 2ine cop per, won
and manganese were developed for research fam
of IISE, Lucknow.
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The highest sugarcane yield (7384 t/ha) was
reported 1n 100% WNPE + drenching of
Buostumulator-darnvative @ 5 ml/ litre of water+
drerehing with Glueanoae etcbar ter diazotiophticis+
d renching with Bactlius stibiilis and Buacillus cerelus
and foharapplicationsfGA @ 35ppmat 90, 120
and 150 DAP.

A slow release, hydroplobie, abrasion e sistance
ceating material for urea was developed. The urea
coating from the developed materal showed
extended period of release than normal coated urea
mnall types of soils and thus rendered the property
of eslow release ferhilizer.

Imigatng sugarcang at W/ CFE ratio 0.8 was found
mos tefficient for waler economy and enhaneement
of water produchvity insugarcans withvery less
yiell penalty. Ivigationm trenches/ furrowswas
tound equallyeffective machieving the same yield
level as that with flooding henee resulting in
corisiderable saving of 1rrigaton water, Watsr
footprntof spring planted sugareans msub trapics
ranged between 118 and 130 Lj l*g depending en
the imgation reg e and mois turs managemert
prachoes.

CoPk 05191 (early) and CaLk 11206 (mid-late)
varieties were found suitable for drought
canditions in sub-tropical India.

The three spe cies af Ipomocnsignifieantly differed
wnrespeat of plant height, root length, numberaof
leaves /plant, stem and rost dry bomass. Ipanopa
hederifolia and I ¢rdeba had sigraficantly higher
plant gmwth viz stem height, roat langth, stem,
root and leaf dry biomass than I mil, whichmay
exertinore campebtionto sugarcans cop.

I applieahon through potassit organe-mineral
tertilizer (OMF } an alternative gouree of K,
unproved caneyield and quality.

Crop Protection

During the 2022 survey for msect pests and
diseasas, theinewdence of red rotwas reported asa
seitaus threat for the variesty Co 0238, In Daha
dastrict of Madhiya P rades b, Pyrilla perpusidla was
observed inratoon crops. The ineid enceof top borer
i1 western UP was found to be quite sevare

However, thaineidenece of o ther diseases and barer
pests atancthersurveyed area was low.

Irthesurvey and survedlanece sfpests and dneases
of sugarcane, the comumiand areas of Pravars,
Kolpewady, Sanjeevarm, Ashok, Sangmner and
Fahuri Cocperative Sugar Mills in Almednagar
district and sucarcane growing arsas of Mashik
and falgaendistnets, Malarashitrawers surveayed.

R ——— S —————



Inereased incidenees af browrspot, rust, pokkah
boene, and yellow leat inTaold 0265 ard Caga0)32
weare abssrved. Infestatonof wiute tly, whate grubs,
woolly apluds, pyrilla, Borer comiplex, and fall
army womn inthe command area of sugar mills in
MWorth Maharashtrawas alsoobserved.

In Bilar, conmimnd areas of HPCL, Bugauli; MSE,
Warkativagan); Hannagar Sugar Malls Ltd,,
Harinagarand [IEE RC, Magadh&ugarand Energy
Ltd. (Bharat Sugar Mills), Gapalgainy, Sasa Musa
Sugar Works Ltd., Gepalgan] and “Nshnu Susar
Wills Ltd., Gopalgan, Ethar were surve yed for the
e ertee of different diseases.

The popular vare ty,Co 0238 had show n50 to 70%
rad mtin the surveyead m‘eas.'!m'mt'y ColF 15437
(10-20% Jwas foundantested with sugarcans walt
inall theareassurveyed. Seversineidencs of YLD
was observed inthe vanety CoLl 94154 (5-15%1,
ZolP 1e437 (5-10% ) and Co 0238 (5-10%).

Madimum Feoundity (139.2) of Trichogramma
chilanis (top borer strawn) was recorded in 159
followad by 14@, 139, 129 treatments. 4s female
ratw mereases, the fedundity also 1nereasad.
Parcentage ofadultemereence vanead from 89.8 to
120.2 and was masmunm in 7@ and 149 treatment.
The competition between the developing
parasitism forthe available emeount offood mliost
appears to the faetor that nlubits the nennal
development of the parasitoid. Reproduetive
potenitial of Trchwermmmaelulons swas sigruficanty
enlaneed wmath (Conyra cephalonica) s cales dust
treatment

The Bargar-Parker indsx shavired that abandant
species wers maximum atgrand growthstage of
erop urd er lug herinitml SOC plots. Invase of lower
inhial 80C, abundant s pedies were more at
maturity, Higher diversity (Chao 1 index) was
observed atmatunty where irutial B0C was more
than 0.9, Butin plote where SOC was less than 0.5,
diversity wasmore dunng grand growth phaseof
arop.

Impact of soil application of chlorpyriphos and
cllorantramliprole at recommended doses
revealed thal everall population of suil
microarthropads were raduced insomparison to
ther respectrre cantrols. However, negative impaet
of chlérantraniliprole was ove noome to some extent
by thematunty of erop.

M eamum numbersof bacterial-feeder nematodes
and the mbundance of predatory and plant-
parasitic nematodes abserved to be varied n
ralation to land use and nutnentmanagement.
Howewer, the occurrence of wvarious nematacle
genera from different tropluc groups w soil
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sermnples could bz related to soil arganie carben
content and also influences with the nutment
goures insotl

Among different anti-protezoan chemicals
evaluated againsttheirbio-efficary agaurst termatas
reared on artficial dietunderlabo ratory conchition,
Ormudazols and Tuud azele were found most
effective 11 caucing 100% parcent mortality of
temmites withun 10 days of treatment.

Inaidenee of second and third broods of top borer
was significantly higherin CoLk 8102 whersas, in
susceptilile vareties (Col k8102 Co 0238 and Colk
14201, mnasdenee of fourthbreod was maere, Dunng
JTuly and August madenes of mealy bug was
observed asmaximum inCoLk 16202, BO 91 and
Col o4

Mean numberof silkendises guarding female pupa
of top borer were lugher intirst, sacond, thind and
tourth broods in vanety Cal k 13204(4.80), CaLk
5102(B8.51), CoLlk 8102 5,82) and CoPk 09151 (5.89),
respectively. Silkendises inmale pupaewere 5.67
(CoLk 13204),7.08 (Col.k 94184),5.538 (CoLk 13204)
and 3.90(Colk 15204),

FPereentage parasitisationinl ' brood-of top borer
vartad from 9.7 to 21.1 10 five variehes (Co 0238,
CoLk 24184, Callk B102, CoLk 13204 and CaPk
05191 whale, it was reduced 1n second brood
probably due to lugh temperature and low
humiidity during April 2022, Highestmortality of
top Werer larvae was recorde d intlurd broad (11.1-
21.1%) and fourth brood (23.3-32.6%] 1 all the
abdve five vauie tias.

L?rtlape:r'tc!hfs was found to bemors prefemred host
for laboratary mulhplwal‘_mﬂ of Cotestaflmorpes.

Inesd ences of top borer{l 7 brood), internods borer
and 'stall*borer were observad as 5.90%, 3.44% and
B.87% in treated plot as compared to 17.15%, 7.80%
and 13.42% inuntreated plots, respectivelyin the
variety Co 0238 Pink mealy bug mnewdence was
recorded 38.3% in treated as 61.7% in untreated
plots m themonthof Angust 2022

Studies on the produchion of mfective puvemiles (17s)
an differentinsect hosts shawed thatmaxnnum
numberof Ifs emerged from Galleria (11286 I]s)
tollewed by early shootborer (9540 ITs) while the
it e manberof 1fs was observed mmotborer
(49481]s). The productionofl]s onearly grub instars
of Holotric hin serrate iniereased with the inorease in
the doseof Iz /grub. H mdica ISEBOCHO L straimn
was abserved to mfactthe adultbestles of & serrat
(39% to 69% mortality iy 6 to 7 days post EPN
wifechon), however, the developmentof nematode
trisicle the adult bestles was affected and few s
emergad from dead beatlas.

_——



Simty-two gerotypes were seree red agamst rad vot
(CFO8 and CF13) and smut, LG 19063 was found
resistant agaunst red rot pathotype (CFOE and
CF1R), A8 was e sistant agains FCF 08, While A-8,
A-19, LG 19006, LG 19104, LG 19049, LG 19109
and LG 19101 were ME agaunst CF 15, Natural
wieidenes of wiltand vellow leat disease (YLD)
were also recorl ed. Twenty sevengenotypes wers
found tesistant againgt smiut, 49 against wiltand
44 wers found resistant agamst YLD,

The virulence pattem of allthe & faleahum isolates
were more of less matched with the exsting
pathotypes of this zone CFO7, CFO8;, CFO9 ard
CF13, ndweating emergence of nd few wirulent
pathaotype i this zone. '

Ot of 2415H genotypes tested, 14 genatypaswers
rated a5 MPE againgtboth the pathotypes, CF 08
and COF 13 by plug methoed of moculation and
resistant (B) undernodalmethod ofinoculation.

Twalve isolates of Fusanuon sp associated with
pokkal boeng of sugarcane wolated from Cold
0265 and Co 8032 cultivars inld aharashtra were
wdentifiad ‘s Fusarmom sacchar using translation
elongalion fattoralpha 1 (tefal) ge re sequence and
marphologieal characters. The gene sequence af
these1solates was submutted to GeneBank, NCEILL
and cultures were depogited in National
Agrieulburally Important Mierobial Culbure
Collechonat ICAR-NBAINM, Mau, Uttar Prad esh.

Btudies on Artificial Intelligence based detaotion
of disease and mnsect pests in sugarcans were
cartied out. Atotal 0f 13,818 EGE mmages ofinsects,
healthy and mjured symptoms of inseits, pests,
disemses and physiclogical disorders wers
cap tured under contralled and real-trme condibens

underdifferent highteond ibons. Gathered images

were further calegorized into 50 ditferent classes
to develap the mage datase t.

Twenty-rune genotypas plantsd dunng spring
2021 ware evalugted for YLD ineidence. Allof them
were nfectad with YLD exlubitng charactaristie
yellowing ofmad rib symp tom. Among these, ten
genotypes vz, Colk 8102, CoLlk 14201, Colk
94184, Ce 701, Co F7LF, Co 1148, Ceo 0238, Co
997, CoLk11205, Calk 11206, CoLk 153204 reparted
tobesuseeptible to YLD were used formeannitenaree
of the inoculum, Atotal of 37 symp tormabic samples
waere subjected for DAS-ELISA where all the
samples tested negative torsugarcane yellow leaf
virugbutsamplés shiowed positive amplification
for presence of phytoplasma with Phytoplasma
universal primers under MNestad PCRE assays.
Howewver, SCYLV infechionwas not contirmed by
ET-FCFE agsays.

ey
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I1 2021-2002, 56 sugar beet germplasmi ware
soresned und er ratural candihons for foliar disease
widence: Leaf spot due to Cervasporabetas, Phoma
sp. mand Alfermariaspp, Fusarium yellows and viral
disease complesewere chserved.

Plant Physiology and Biochemistry

Foot studies and physie-maoleeular traits in
sugarcane under drought, salunty and
waterlogging indicated highest inerease in roat
tissue density under salinity while fughest
trwrease N rootelectrolyte leakage was under
drought inbothi telerant and suseap tible varieties.
Transemptomiie studies revealed that lughest
deerease i photos ynthetic gene expressionwas
observed under treatment salinity; a total of 9
photosynthetic senes showed more than twe-fold
decrease m expression under salmity, Whereas,
under drought and waterlogeging, two
photosynthe tic genes shewed mors than twoe-fold
dectense mexprassion.

Five potassium transporters genes whieh were
comrmon to drought, salinity and waterlogging
showed maore than log 2-fold deerease in
expressionand thus resulted inlower leaf tissue
concentration under these s tregses,

Foot traitz and leaf rolling behaviour were also
detemuned and wererelated to maxamum decrease
mEWC recordad nCo] 64 follawad by CoLk 14201,
Furthermoe, undermoeisture stregs, silicie acnd
exhibited maximum catalase arhvity whichwas
hugher inn the non-stressed plants. Feromdase
activity was maximum under non-slressad
condition wihule it was least instressed plantand
peroxidase activity mereased nigruficantly with
siliote meid v stressed plant over norrstressed.

Application of FGEs 11 the erop at various eribical
grow ths tages parbihored morebiomass into leaves
than sheots during ¢0-120 DAP. Biamass
partibloning into leaves deereased from about 75 %
at emergence to 20-25% at the end of the tillering
phase. Cane stalk was about 5-12% of the total
biomass at 75 DAP and peaked toabout 60-80% &t
GGEF of the erop eyole. Winle the effects of plant
populatien on biomass parbitioning were not
rammarkable, the differencss n partbiormng lad by
FPGE s wereclear cut,

Pretreatment process for daligmbication of SCT
caugsed effective remdval of lhigmn frém
Lignoeellulosio el walls, resulbing in enhanced
enzymatlic accessibility ofthe substrate and more
ethetent cellulose hydrolysis, themmal blanehing
of sugarcane julce with time-temperature
cembmationof 90°C for lminwas optimized for

S ———— S ————



PPO  iactivation and  retention  of
physicachemieal microbial and sengory scotes.

Agricultural Engincering

The metering me chanism of the devaloped cane
nad e planter was mod fied, The d ss ign of me taring
mechanism was: bnalized bazed on ats
performancs dunng different combinations.
Maslure performs deep furrow opening, mg tering
of pra-seaked cane nodes; fertihzerapp leabonand

so1l covering over planted cane nodes;

simultaneously in a single pass.

The new pratotype machine comprising of trash
muleher urut, stubble shaving waitand chemueal
s praying unik which cover fiwe rows of sugarcare,
The ehemical sprayving umt applied trash
decomposer forits faster decompesition and the
tractor FTO power 15 utilized to aperate the
macjune, The reduced rpm tHuough geathox 15
tmns:mtbe-db'_wbelt and pulley powertransmissmn
system to tmshmulcher and stubble shaver. The
rear roller ensures uniform depth eantrol while
covering two rows of sugarcane and trash in
between the rows. The prototyps was fiald testad
at the [IER fanm withsatEfactery performance.

Design development of thematelung implements
forvarous fanm operations in the hiald for CTF was
studied. The tractor track wid th was adjusted to
175 om nstead of 150 em to suit the various
machines, Two rows ISR deep furrew sugarcans
cutter plantar for 60 em spacing was developed.
The performance of the p lanter was sahis factory in

accomp ishing the unitoperahions mvolved means

planhng, application of ferhlizer and chemieal
irsectiond s, covering of setle withsoland pressing
the covered soib masingle pass of the equipment.
Anexperiment was laid in the [I8F famm for one
hectare to study the CTF and conventional
sugaroans cultivation,

The ergonomite svaluation of [I1SE sett cutting
machine was carried out for cutting of three
bud ded sstts. This machine has two cwreular
staniless-steel blades of diameter 406 em. An
electriomaotor afone horsepower (24077) 15 used to
operate the machme. Fower to the blad es1s through
flatbeltpulley and double grooved WV pulley from
the matar. The numberofsetts cut biy the aperatnr
witheonwenbonal cuthing blade in 20 munute vwas
516-715, virhereas, it was 840-1500 with the
machine. The overall capamty ofmachine forsatt
cutting by two operators was 2520-4500 sett/ h
Female operater had shghtly hugher energy
expenditure rate (8% ) and overalldiscomfortrate
(31%) tanthe male aperator.
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The newly developed USE manual strpper-cuom-
detopper having 295 ¢ weight was ergonormueally
evaluated with male and female oparatorat the
Irsfitute famm intlese d iffere nt sugareans ware hes.
The average numberofeane stnpped and detnpped
bymale and female operators were 25440 285 with
average weight ofcleared cane 114 to 243 kg, The
physiclagical workload witenms of working heart
vate and ererey expenditure rate was m the mange
of lighteatesory wath both male and female farm
workers.

Twomachimes of [ISE viz, deep furrow sugareans
eutter planter and dise type ratoonmanagemeant
deviee warsmodifiad tomale 15 uitable for tripieal
region Bothmachines weresupplied to [C AR-SE],
Countb atore farfield testing and performeance
evaluabon

Cnehundred two prototypes of differentmachine s
were fab neated, while 29 pratotypes were supplied
to citterent argamzations.

Asolar collectarumnt for jaggery has besndesigned.
Tareduce heat loss, glass woel is flled. The et
vents are provided to enter the hot aurin drying
charmber. Frowision of hot awr from waste heat
recovery system and mecharieal dryer has also
attached mthe wputairto the drying chamber.

ISR model jageery unt was evaluated tor its
performance. The averall cansump hon of bagasse
per bateh was 240 kg for production of 100 kg
jaggery from 600 ke juice. The themmal efheiency of
the furnace was estimated ag 28.4%.

Evaluation ofthe machine for developmentofémall
paowderjaggery cubes lighhehted the prablems of
cubeb reakage due to nonumform manual pressure
application Jageery powdsroubie remeainsd shieky
sheks to the bettom plunger plate res ulling i cube
breakage. To oveccome the prablem, the bottom
plunger plate hasbeenmade vnthno s bek matemal.

A protocolformanmuifacturing ofpmteinnch jaggery
using saybean as a natural source has been
developed. During third year, only 100and 150 g
soybean (400 and 600 g paste withoutssad coat)
was used. Protein content of jaggery with 150 g
and 100 gsoybean was ©.27 and 5,23 per cent,

respectively.

Silicon mould s for jaggery produchon were
developed withthe lelp of a pnvate manutacharer
formaking 2g mggery candv.

Sugarbeel

Ore hundred and forty-rmne genehe resourees of
sugarbeetare being maintaine d at IEE, Lucknaw
ESugar beet OutPost Mulkteshwar.
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LEC 2006 and LKC 2007 wdentified as drought
tolerant sugarbest gemmplasm.

Statistics, Economics and ICT

Aralysie of growth behaviour of indrricdual
distriots in UFP revealed that the positive and

signifwant grow th in sugareans area has been

abgervad anlyintweo distriets (Sitapur, 2.84% and
Laklumpur Kher, 1.64% . Suedistricts i thermost
intense category (each having mare thanone lakh
ha sugareane area), accounting for 47.2% of the
total sugarcane areaan UP State, have exhibited
guite lugh growthinits productivity levels e, The

state hasseven distriets, eachgrowing suganane

an area ranging trom 50,000 ha to 1,00,000 ha
and ellectively accounting for about 24.2% of the
tatal sugarcane area i1 the state. Three districts,
viz, Filib hit, Bareillyand Geonda have e xpenenced
positive and quite high growth mates inbothaweage
and prod uctivity leveals. Mine clistriots i1 the state
are @ ving sugarcane area ranging from 25,000 to
50,000 haeachand these distrctsacos untfor 16.1%
of the sueareane areq. The districts inthie group of
sugarcans wltensiveness from 10,000 ta 25,000 ha,
5,000 to 10,000 ha and from 2,000 'ta 5,000 haarea

-are 7, 12and 10 distnets aceounting for 5.3 %, £2%

and 1.3% of the total sugareans avea, respectively.

The mpaetstudiesonintereropping insugarcans
revealed that the ratio of gross returns to cost
inourred were lugher for autiwmn planted

sugaroanes compated to sparig plante d sugarcans.

The average added benefits per ha due to
inEroropp g were found to be quite varisd (¥3,750
to T 67,565) as per the crop selected underCentral
UF conditions. The intercropping of vegetables

wielucing potate has led to siguficant inerease in
labour absarphonperha,

For ‘assessing the wunmpaet of bilo-control
technelogy w.nt, the bic-contre] of woolly aplud
insugarcans, themanagement practee “Biclogial
control only” was found to be prachesd by 2%
farmers and the loss reported was 23.86% in
comparison to thepracties “chemical control anly™
follewed by 35.5% farmmers and the mean loss
reportad wasaraund 9.54%.

Extension and Tra ining

The average seed cane yield for all the vanelies
seleeted  for seed production under
entrepreneurshup development programme was
110,38 t/ha. A otal of 5105 tonue seed cane was
produced; out af whioh 76,04% (3882 1) was
utihzed as sesd matenal through sale to other
tarmiers Foruse onself farm to rase seedeans crop.
The restof the harvested cane re 1223 [[23.96%)
was supphedby famers tesugammull/ pggery unit
forerushing.

The average vield of cane inereased from 67 t/ha
tn 82 t/ ha and net wmicome of faimers from cane
euliwationinereased by 1.9 tames (from T 70,000
per ha in the year 2016-17 to ¥ 1,32,000 per ha in
the year 2020-2021) due to introduction of cane
based witerventionsin the 8selected villages under
FPPmode.

Number of frontline demonstrations were
conducted to demaorstrate the mpact afimpraved
tachneology. Ten field days were also orgamazed.

Fourfarmers were developed asentreprene urs of
cane business.
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About the Institute

The IndianInstitute of Sugarcane ResearcN([ER ), Luck now was established 111952 by the Ind mn Ceantral
Sugarcans Committee forconducting researchon fund amental and applied aspects of sugamane culbvationas
well asto co-ordinats meseareh work dene onthis erop in differéntstates of the country. The Government of India
took over the Institute from the IndianCentral Sugarcans Commattee onfanuary 1, 1954, and thereaftsr, it was
tramsferred to the Inden Counal of Agreultural Research (ICAR), Wew DellionApnl 1, 1969. The Institute 15
located in Lucknow, the vapital eity of Uttar Pradesh and convenently situated at about 12 km from CCS
furport, Amansiandabout b km from Luckneri ranlway station The clunstes of the-avsaie s ub-tropical semi-and
type. Monthly average masumum temperature during April to June ranges fram 36°C to 40°C and minimum
temperature dunng November to February ranges from MC to 11.59C. The annual average raimnfallis around 880

T

Vision
An efheent, globally competitive and vibrant
sugareane agtieulture.

Mission
Erhancement of sugarcans production,

productivity, profitability and sugtamability to mest
future sugan and energy requirement of India,

Mandate

1)  EBasie, strategie arnd ﬁdaptwe research an
praduction and protedtion in sugareans and
bresding for sub-traprcal region of the courntry.

(1) Coordinabion and montenng of applied research
on natioral and regional 1ssuss, to develop
improved vame fies and teclialogies.

(] Dassenunatwn of technologies and capacity
building,

Issues and strategies

Toaohieve the dlesned growthinarea, produchivity
and recovery of sugarcans in different agro-ecalogieal
zones of the country and to extend appropriate
wtematenand technologies to the enclusers; followmg
188 1es and strategies Nave beenidantified which resd
tobe pursued.

Issues

® Lowlevaels of cane vield and sugarrecovery
®  Threats biotw and abiobie cons traunts

® Highcostof cane culbvation

® Declite infactor productivity

Strategies

Iucreasing the levd of cane yeld mund sugar recovery

a:  Introgression of untapped genesin the parental
gEne paol

b, Enhancing selection efficiency through marker
awded selection | MAS)

e, Improving sink streneth and source efficiency

i.  Enhaneing productvity of ratoen sane

Redwcing the cost of cane ciltroation
a.  Mutrient use effistency through rhizospharie
engineering and [N techmology

b, Wateruse efhaency throughmiere- irmgation
0. Land use sthaeney though companisr oropping

d.  Reduonng cost of pesticide wse i an eco-friendly
manner throug hbie-intensive IFM and IDM

g Mechamzing sugarcane farmang,

Arresting decline in factor productroil y
g Sailbiolegieal and nutmbhenal dyramisim

b, Cabensequestening througher pping system.
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Financial Statement

Particulars

ICAF-Indian  Insbitute  of
Sugarcane Research, Lucknow

Budget:2021-22
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Plan (€in lakh)

Salary and Fersion: B529.76
Crop Seianes: 910,15

Expendibireas on March 31, 2022
Salary and Fens o 552438
Crop Solence: 18s7.2¢9

e
a

All Indis Coordinated Salary and Persion: 69092 Salary and Pengiere 59092
FReszzarch Project onSugareane  Crop Scisnce: 212.95 Crop Science: 211.74
Budget:2022-23
Particulars Plan (T in lakh)
Revised Estimate Expenditure as on December
31,2022
ICAR-Indian Instihite of Sugareans 714400 560352

Fesearch, Lucknow ineluding salary & pension ineludhing salary & pension

¥93,19
teliding salary & pension

BE2.00
ineluding salary & pension

Al India Coordinated Eesearch
Project oriEugarians

Staff Posilion
(A5 onDecember31, 2022)
Category Sanclioned Filled Vacant
Research Management Position elt ok i
Scientific
Prineipal Scientist i 2 5
Sentor Solentist 14 12. 2
Seienhist 59 41 11
Total 74 56 1B
Technical
CaltegoryI Vi 32 5
Category-II 54 29 05
Categary-111 3 1 2
Total 131 62 72
Administrative 54 35 19
Skilled Supporting Staff 36 5 31
Grand Total 298 158 140
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GeneticImprovement of Sugarcane for Higher Cane and Sugar

Productivity

Technology development

Release and notificalion of sugarcane
varieties

‘Twosugareans varieties, CoLk 15201 (early) and
CoLl 16207 (nad-late) were eleassd and nohfed by the
Central Bub-Cormmittes enCrop Standards, Mo tification
and Release of Varieties for Agroultural Craps, for
cammercial cul bvahonm Warth West zone of Inehiavide
TheGazette of Indm Nohficabon8.0.4065(E | dated Aug
31, 20220 Table 11,Fig.1.1,1.7), Almfhefem'ljrmaturiqg
sugarcane variety, CoLk 15466 has been released and
nottied by Centrals ub-Cemrmittes onCrop Stand ards,
MNehhication and Feleases of Varietes or Agrnoultural
Crops vide above Geztte of Indie Wotification, for
commermal cultivation in North Central and Morth
Eastern zones of India(Table 1.1, Fig. 1.3).

Identification of sugarcane varieties

Twasugarcane varieties, piz, CoLk 14201 (early)
aned oLk 15206 (mid-late) were ideniified by the Vanetal

Fig, L2 Field view oftheplants and buds o fCal k 15207

Fig, L3, Field view oftheplants and buds o fCal k 15466

Table 1.1. Salient features o fsugarcane varieties, CoLk 15201, CoLk 15207 and Co Lk 15466

Variety Farenfage Mahzity Camnyield

_ group {tfha)

CoLb 15201 Cob 8436 OO Early 9382
( st 11

oLk 5307 CoBEDIP G Midilaty 8453
[ Phelmi-12)

CoLk 15486 Cof 8436 GO Early g597
[ e li-13)

Fig. 1.1 Field view ufthepl'ls and budsefCo Lk 15201

CCHyleld Sucoselhat  Pol %bcaneal  Recommended Zone

{#ha) harvest harvest

11.44 1764 1350 North West Zonse
1097 18,71 1457 North West Zons
1641 17.54 1554 MNarth Centrnl E-Nodh

Eantern Zone

Identiffeation Commuttee of All India Coordinated
Fesearh Projecton Sugareans fortheirreleass i North
Weast zane of Indi (Table 1.2, Fig. 1,4, 1.5). Another
sugarcans variaty Colk ledeos (Early) was alse
wlentified by the Vanestal [dentification Cammittees of All
India Coordinatad Resezarch Propet on Sugarcane
(AICREF-2) for its release in MWorth Centml and Worth
Easternzone of India(Table 1.2, Fig. 1o).

Sugarcane clones acce pted for multi-location
testing
Three-early maturmg sugarcans olones, vz, CoLk

22201 (LG 17137),Colk 22202 (LG 17234) and ColLk
22203 (LG 17224) and three mid-late matunng olanes,

—— e ———————
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Table 1.2, Salient features o fsugarcane varieties, ColLk 14201, CoLk 15206 and Co Lk 16466

Variety Pirentage Makurity Cane yield
group tha)
CoLk 14701 Co D23BGC Encly 9134
[ Mt Fei - 10
CaLk 1526 LG esnhaail Miid-Late E9.R1
[flelni-14)
Colk 16406 BC 91 = Co B5000 Early 8555
(fA=hne15)

Fig. 1.5. Field view ofthe plants and buds o f Co Lk 15206

CoLk 22204 (LG 17219), CoLk 22205 (LG 17214) and
CaLk?_IEDﬁ[LG 17213 ) were accep ted formulti-lacatian
testing il orthWest zone ofIndiadiring the AICRF(S)
Workshop-2022 ergamzed at ICAR-IIET, Lucknow
{(Table 1.3,

CCS vield Sucrose Ioat Pol O ¢ane ot Recommiended Zone
(Ta) “harves] harvest
11.39 1811 13.59 Narth West Zane
1184 13.42 1452 Harth West Zorme
1019 17.51 1551 NorthTentral &2 North
ExternZone

Fig. L6. Field view oftheplants and buds o fColLk 16466

Collection, maintenance, evaluation and
documentation of sugarcane germplasm
under sub-tropical conditions

# vallaction of 365 genotypes comprising 185
cormumeial hiybrids, 51 18H & Hisi [BH hines, 74 LG
clones and 30 species level gencfjrp e Was maintained.
Thus eollectionneludes Sacchwmm gfemmom, 5. bobery
S, siiense, 18H dlones, et 18H clonegs, LG selections,
cornmermal liyb nds, semaclonal variarts, e te. A Farietal
Cafeteria’ compnsing of 20 early andmtd latematuring
verieties was planted in Mareh 2022 to prowvide an
apperturuty for fammers to seller:tva.tietiss of their chatee.
DS characterbased chamaotenzation of new eclones
was also vond ucted.

Development of sugarcane varieties for
sub-tropics

Hybridization and seedling raising

A total of 29 b-parental sugarcans crosses were

Table 1.3. Salient features o fthe clones accepted for multlocation testing

Clone Farernitage Maturity "Cane yield CCS yleld Suerose b al Redreot
B group itha) ‘(hay harvest rating
oLk 2020 [LE 1=137) CoLk 5102 w' o 62128 Eady 99,4 1801 1851 ME
CoLE2RMm LGITEY LS HE4R < Co BN Eary 95,5 {789 12 88 MR
Colk 29203 (LG 17704 L5 0Bl « Co 5903 Eady 435 12449 18 & MF
CoLE22304 (LG 17215) 15 08472 = Co BONZY Mid-Inte 10567 1363 187 ME
CoLkIZ205(LGI724) LG DR4ZE = Co 89029 bsd-late 10478 1340 18,38 MR
CoLk22206 (LG 17213) LG 08422 Co BI09 Mid-late 95,79 1265 18,78 MR

R ——— e —————



made during the crossing season 2022, of which 24
crosses were atternpted at Wational Hybridization
Garden, ICAR-ZEB], Coimbatore and 05 at National
Distant HybndizabionFaetlity (NDHF ), ITAR-SBIRC,
Al Inaddition, fluffof 50 GCs was also requestad
from the ICAF-EEL Commbatore. Fluft of these crosses
will be sow nin the glass /poly house to raise seedlings.
Appraxamately, 12,220 seedlings denved from 13
biparental erosses, 02 PCs, and 15G0s (from the CIOSSINg
seasort2020]) were ramsed and trans planted in the fiald
canditions for evaluation.

Selection in seedling (C ) population

Baecl on the HE Eroeand othergrowth parametars,
423 clonesselected from the seedling populations wers
planted as C clones along with standard varieties for
further evaluation.

Evaluation of advanced clonal generations

Atotal of 110 sugarcane clones selected trom C,
populationwers premoted bo the C generationand about
o0 promising clonesselected from O, genpration weare
promated to the C generabion for further evaluation,
The most promusing ones were evaluatedinrepheated
trials for yielland quality parameters and red rot testing
ardl theeightbest perfonming clones, vz, LG17222, LG
18145, LG 18410, LG 18907, LG 19014, LG 19021, LG
19077, and LG 19120 were inelud ed 1 the Station Trial
(2022-23) farevaluation.

Station Trial (2021-22)

Ter elite sugarcane genotypes, viz, LG 14440, LG
14457, LG 14474, LG 15256, LG 17137, LG 17213, LG
17014, LG 17219, LG 17224 and LG 17234 along with
sivstandard varehes (Co 0238, Co 05009, Cof 64, Col
Ta7, CoPant97222, Co 05011 ) were evaluated 1n Station
Tral (2021-22) for thew growth, yield and quality
parameters (Table 1.4). The genotype: LG 17214 recorded
the highest (10473 t/ha) cane yield whieh was
sigmificantly superiorto the best standard fallowed by
LG 17219 (103.67 t/ha) and LG 17137 (22.29 t/ ha).
Srrularly, LG 17219 tecorded the lughestCOS waale (13.63
t/ha) Followed by the LG 17214 (13.40 t/ ha) and LG
17157 (13.13 t/ ha) &t 360 devs. The lughest suerass per
cent at 360 days was recorded n LG 17224 (19.16%)
followed by LG 17213 (18.78% ) and LG 17234 (18.77% ).
However, at 300 days, the hughestsuerose percent was
recorded m1 LG 17234 (18.88%) tollowed by LG 17137
(158.61%)and LG 17224 (18,57%). Among the standards,
Co 0238 was found to be thebestforallthe parameters
atbath 300 and 360 days.
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Tablel.4  Performance of elite sugarcane genotypes
under Station Trial (2021.22)
Genolype Cane CCSyleld @ Sucoseth Swcrose %
yleld 360 days  at 360 days ol 300 days
_ (Vha)  (ha)
LG 14440 o3A% 789 bl ¥ ey 178
L 14467 8592 18,88 1518 17,74
LG 4474 6154 B3 B 175
LG 157546 THFD 1025 1867 17.95
LS 1715 93,70 1315 bE- R 184
LG ATNe e 155 Bl 2y 1817
LG 17214 10478 13,40 1538 17.87
LE 179 103.67 1363 BT 1718
LG 17224 A s 1255 1916 1857
L5173 P56 1254 bt W 188
Co) 64 E.4F 2.2 1888 18.®m
Co D238 §2.91 1076 1574 18.50
Co O50(% Bl 4 T.B0 1823 17
CoS 787 ol a8 17.48 17.08
CoPant ¥z 80.09 10323 I 18.23
Co 051 7320 232 1 17.55
C0/{(0w) T2 a2 047 087
EV %= 338 B4 152 971

Evaluation of carly sugarcane clones for
NorthWest zone

Initial Varietal T'rial (Eacly)

A trial comprising of eight test sugarcane
genotypes, viz, CoS 17232, CoFb 18181, CePb 18182,
Collk 18201, Calk 18202, CoPh 18211, Colb 18212and
CoPart 18221 anel three stardards (Col 04, Co 0238, Co
05009) was cond ucted and observations wears reconded
envarious yield and quality parameters. The geno type,
ZoS 17232 recorded the highest cane-yisld (85.95t/ ha)
clogely followad by CoLk 18202 (88.36 t/ ha), Further,
the genatypeCoS 17232 also recarded the lighest CCS
yieled (1137 t/ ha) followed by Colk 18202 (10.85 t/ hal.
The lughestsuoross content at harves bwas recorded 1n
CoPb 16212(18.73% ) followed by CoZ 17232 (18.53%).
Among the standards, Co 0238 was found tobe the best
for both yield and quality parmmeters and recorded
the hi_ghe stoane yield (88.94 t/ha) and QT8 yield (1131
t/ la).

Advanced Varietal Trial II Flant (Early)

Sixsugarsane clones, piz, CoLk 147201, C6 15025,
Co 1602% ColLk 16201, CoLk 16202 and CoFh 16181
alang with three stand ards (Col &4, Ca 0238, Co 05009)
were evaluated for yield and quality parameters. Among
the tested genotypes, CoLk 16202 reorded the lughest
cane yield (108.37 1/ ha)and CCZ yeld (13.99 t/ ha). The:
genotype Co 16202 showed the lughestsucrose parcent
atharvest|15.64% | follawed by Calk 14207 (18.39%).
Ameng the standards, Co 0238 was thebest check for
care vield (88.21 t/ ha) and CCEyield (11.34 t/ ha).
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Advamved Varietal Trial Ratoon (Early)

S1xsugarcans clones; ez, CoLl 14201, Co 15025,
Co.16029, Colk 16201, Colk 16202 and CePhi 16181
along wath three ctand ards, Cof 54, Co 0238 and Co
05009 were evaluated for ratoonability. The genotype,
CoLk 16202 recorded the highest cane yiald (8419 t/
haland CC2 yield (10.22 L/ ha). Among the standard
variehes, Co 0238 was the best for care yield (7o.42t/
ha) and Cal 64 for OS5 yield (2,31 t/ ha).

Seed Multiplication (Early)

Theseed of tensugarcane genotypes. mz, Co 19014,
Colk19201, Calk 19202, Colk 19203, CoPant 19221,
CoPb 12181, CoPk 19211,CoFk 19212, Cos 19251 and
CoH 19261 s beang multiplied fornextyear’ s IVT tnal.

Evaluation of mid-late sugarcane clones for
Norih West zone

Initial Varietal Trial (Mid-late)

Elevensugareare clones, iz, Co 18021, T 18022,
CoLlk 18203, ColLk 18204, CoFb 18213, CoFb 18214,
CoPFant 18222, CoS 182531, Col 18232, CoS 18233 and
Ce 18234 along with threestandand 5,Ce8 FEF, CoFant
97220 and Co 05011 were evaluated for yield and quality
parameters. The gernotype, CoLk 18203 recorded the
highest cane yield (110.58 t/ha) tollowed by CoPant
18222 (107.88 t/ ha) and Col8 18231 (96.65 t/lm). The
genotype, CoLlk 182035 showed the hughest CCS yield
(1448 t/ha) followed by CaPant 18222 1381t/ ha) and
CeS 18231 (1266 b/ ha). Ameng the test genatypes, Co
18204 recorded the highest sUSrosE percent at harvest
(19.12%]) followed by CoS 18231 (18.82%). Among the
standard varieties, CoPant 97220 recordad the highest
CCE yield (11.69 t/ ha) fallowad by Cof 767 and Co
0B011.

Advanced Varietal Trial I Plant (Mid-late)

Mine sugareans genatypes, vz, Co 17016, ColLk
17204, CoPb 17215, CoPant 17223, CeS 17234; CoS
17235, Col 17236, CoH 17261 and CoH 17262 along
with three standards, CoB 787, CoPant 97222 and Co
05011 were evaluated foryield and quality parameters.
a8 17235 recordad the lughest eane neld (10426 t/ ha)
which was sigrificantly supemerto thebest cheek. The
genotype, CoH 17262 exlubated the lughestsuerose % at
harvest(18.84% | tollowed by CoH 17281( 18.03% ) and
CoLk 17204 {18.54% ). Among the standard vaneties,
CoPant 97222 was found to be the best for cane yiald
(Ba.06 t/ ha)and CCS yeld (1162 t/ ha).

Advamwved Varietal Trial II Plant (Mid-late)
Five sugarcane genotypes, o1z, Co 16030, ColLk

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

15203, CoLk 16204, Cod 16232 and Cof 18233 alang
witlh three standards Ce8 7a7, CaPant 97222 and Co
05011 were evaluatad for yield and qualty parameters.
CoLl 16204 recorded the higlhest eane yield (105.22.¢f
ha) whiehwas sipnificantly superior to the best check.
Simularly, the genotype Colk 16204 exhibited the tughest
sucrose per cent at harvest{19:45 %) followad by Cod
16233 (18.21%) and Co 16050 (18.83% ). Among the
standard variaties, CoPant 7220 was found to e the
best for cane yiele (8247 t/ hia) anel CCS yald (1117 ¢/
hal.

Advanced Varietal Trial Ratoon (Mid-late)

Five gerotypes, viz, Co 16030,CoLik 16203, CalLlk
16204, Co8 16232, and Col 16233 along with three
standard veneties, CoS 77, CoFant 97222 and Co 05011
wra e evaluated for ratoanuig abtlity, The ganotype, CoLk
16204 recarded the highest cane yield (80.77 t/ ha) and
CCS yield (10.27 t/ ha). Ameng the standard vaneties,
CoParnt 97222 was found to be-the best for cane yield
(F4.37 t/ ha) and OCS yield (9.27 t/ ha).

Seed multiplication (Mid-late)

The séed of tivelve genotypes, viz, Co 19017, Ca
15018, CoH 19262, Calk 19204 CaPant 159222, Calk
19182, CoPfb 19213,CaPb 19214, CoS 19232, CaJ 19233,
Co819234 ard CoS 19235 15 being multip hed for nest
yeat's T7T trial. '

Development of sugarcane clones/varieties
for Noith Central Zone

IIEF RC, Mohpur has mtensified all aspeets of
FUZArcane cultvationfor NorthCentral Zone (NCZ) b ¥
malung crosses every vear at ICAR-EBL Coimmbatore to
devalop sugarcans varisties for the Worth Central Zone,
evaluation af elite material forwaterlogging tolevance &
red rot resistance, and dissemination of [15R
techimolozies forsugarcas productivity enhancemant
i NEZ . I this eantesxt, 47 dafferent cross combinations
(BF, GC & PC) were atternpted this yearn Fluff sup pled
by ICAR-SBL Comnbatore wassow nand healthy / cood
seecllings ofthese crosses have bean raised 1 2021-22;
All these emsses are in the C, stage and segregating
pepulations of the subsequent generation are being
evaluated, Juide analysed and morphelogical
abservations 1 segregating populations were
perfarmed/recorded for further assessment and
selechion Further, & preluninary vanstal trial with 18
progenies of bi-parental, self, and general ercsses of
sugarane including five ohecks has beenestablished
tor ewaluabion of yield, juiee quality and resistance to
red rot disease. Based on thedataol previous veartnal,
four elones viz, LG 909 [LG 05828 (GC)] and LG 910
(EG 91 = Co 52198) n early group and LG 911 (CalP

S ———— e —————



Table L5,

Zone
Clone Baterilage Maturity Group
LG 809 LG 05828 (50) Eardy
LGB BO S » Do 6218 Eady
Lz o CaP 0pd3e = Co 2198 Mud-Inte
LG 912 Colk TRIGC) Mad-1ate

OedZaxCoa2198)and LG #12 [Colk 7901 (GC) | inmmd-
late maturing group were accepted for Zonal Varietal
Tral (Z77T) forNCZ during AICEP (2) Warkshop (Table
1.5).

Defining ide otypes in sug arcane for moisture
deficit conditions

This project was started with the colleetior of
sugareare genolypes (vareles, olones and IGH/ [EH)
for sersenming them under meisture deficit condibions.
Diunng thus year, mtoonof 24genotypes meluding clones
developed at ISR RC, Motipur and four ehecks (CoF
D&d36, CoSa 95407, CuP 9301, Celk 94184) iwere
evaluated foryield and sumose contentundermaisture
defieit condibons. Se1lmotsture content at 0 D AT was
low inthe uppersoil layer (0-15 cm) commpared to the
lower soillayer(15-30 om ). Soilmeis ture content in the
upper sotl layerwas higher than the lower soil layerat
180and 270 DAP. Sugareans ¢lores showed sizrbheant
variation for ehlorophyll contentin the drought stress
penad (90 DAF) and recovery period (180D AP ) All the
tested clones had highersucrose contentincomparison
ta checks under irrigated conditions. Clones of LG
951 and LG 952 showed superonity against cheek for
gucrose contant under drought conditions. A sirular
patternwasobsereed forsucrose, Bri commeraal cane
sugar and purity (%) under bath the conditions.
Internode length, number of internodes, number of
leaves, cane height, leaf weight sheath weight, number
of tllers and number of nullakle canes were also
recarded. The stalk diameter varied indifferentelones;
the lnghest stalk diamater (2.62 em) was recorded in
LG 953 follawed by LG 954 (2,60 an), and LG 07s01
(2,15 en1) under draught conditions and LG 853 (272
em) followed by LG 954(2.67 em ), and LG 07601 (221
em1) underirngated condibons. Cane height was: the
lughest (236 om) 11 LG 9556 followed by LG 957 (205
em) against CoP 06436 (191 sm) under drought
conchbo s Eing le cane weight was the lughest (0.76'kg)
in LG 955 follotwed by LG 07601 (0.74 kg) and LG
852 (0.70 ke against CoP 06436 (0.62 kg) m drought
conchbions, while; LG 958, LG 950, CoLk 8102, LG 07601
and LG 953 had the lnghestaingle cane weight of 0.79,
0.77, 0.77,0.73, 0,61 kg, respentively, againet CoP 05438
(.60 kg linumeated conditions. Thes showed that LG
951, LG 952, LG 955 and LG 07801 have drought
telerance chargoteristics and can be used for further
research.

Caneyield g/hal CC5 Yield (Vha)
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Performance of elite sugarcane genotypes accepted for Zonal Varietal Trial (ZVT) o fNorth Central

Sucrese (16) Med Rotrating

o453 11.27 1ie1 MR
8262 10.%8 1186 MR
g7 1070 1756 ME
Bt 49 11.08 17:49 MR

Population improvement and development
of sugarcane genetic stocks for high sugar
accumulation pote ntial forsub-tropicalIndia

The projectaumsforpopulation improvement for
high sugar accumulation poterihal 10 the sub-tropweal
sugarcane genotypes and to develop hugh sugar
sugarcarte genstie stoeks, The high sugar genotypas
bewng evaluated o the clonal s tages exhubited varabion
with respect to the sucrose content and other trants hike
stalk leng th, stalk guwth, number ofmillable eanes and
sirgle cane weight. The juiee analysis earried sutin the
manthof Jarmaty-F ebmary 2022 showed five gerotypes
from ditterentad vance d elonal stage having sucrose par
et i1 juice of >20% (Table 1.6}, all having a purity of
~80%. These elones had satisfactnry morphalogieal
attributes and are be g evaluated further for their
suttability s early maturing varietal candud ates,
Tweanty-nine cloves sut of the ap proximataly 200 alones
exhibited >19% suerosein puee in themonthof [anuary
and February 2022, The promising clones were
advanced to the next stage for further evaluation. An
svaluation ofthe genotypes in the clonal stage s indicated
that, the crosses anwolying LG 01118, & lugh sugar
getwtype developad i the second eyele of erassmigand
selechion, gave agood numberafprogerues with suerose
% injuee values of 19-20%. Twe promising sugarcane
clones LG 15a70and LG 16487 (sucrose percent i juice
>18% 1in January and good morphological attributss)
are being evaluated n the divisional statian tmal for
ezonomically important traats: Both the genotypes are
the progemiesofthe ighsugarganotypas davelopedin
the earliereyeles of recurrent sele chion. Two lughsugar
genetie stocks, LG 16533 and LG 16581 with sucrose
percentinyuuee values 20.0% w1 lanuary, were submatted
for inelusionm WHG at ITAR-SEI, Counbatore (Table
1.7).

The high sugar genotypes advanced to the next
clonal stage show ed good germiatian and mitalvigour
alomg wathother attributes. [uwe analysis was imtiated
inthe differantolonal stages from themonth of Ootoler-
MNavember 2022, Outaf the 150 promising cloresstudied
n November, 10 clones exlbubited > 16% suerase 10 pice
in themontheof Movember 2022, Theevaluation willbe
continued 111 the subsequent months forseleching the
early/mid- late matiring promising senatypas.

Aportionofthe Hulf from 2020 erossangs thatwere
sown i the rmist chamber i Tovember 2021 showed
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satisfactory gemunation in the different erosses. The
genaral collestions from the lughsugar clones LG 14564,
L509487, LG 08422, LG 01118 and LG 07590 and the
bi-parental crossesinvolving LG 08422 LG 09487, LG
14564 and LG 09475 save gond germuination. Hared
refractometer Brxreadmes e cord ed d unng November
2022 i these progenes wndweated that 10% of the
seedlings had a mean HE Brix valus of >20 (*Bx).
ﬂppmﬂmately 20 erosses invelving the luzh sugar
genotypes and improved lhigh sugars ugarcane vaneties
were effected during the erossing Season 2022-73. This
also mcluded a few erosses involving §. offictmarum
clones atDis tant HybndizatonFanlity, ICAR-SEIRC,
Agal, Kerala. The Huff from the erossesof the crossmg
geas o 2021 were sownm the miist chamber. The crogses
mvalning the speciesclones showed poorgemmmation.

& prelimuiary es bumate of the suorose per centin
juice valuzs of the highsugarelones mdieated that, as
compared to the suerose content of the genotypes
developed inthe first erossing and selectionceyeles, the
newly developed genotypes showed animprovement
1 the misan suerose per cent in juice values by Shl[.'!l“'ﬁ
(Talle 1.o).

Table1l.6. Promising sugarcane c¢lones with high
sugar accumulation p otential

Genutype  Parentage Mean sucrose Ut in jiakee
LG5 LS GO 2075

G153 LG TS G HLAE

LS 15527 LG e LGOTET TS

LG 16547 | LG 0B4I7 % LG 07482 20.93

L1648 LG US4E)GE 20.07

Table L7. High sugar genetic stocks submittedto NHG
Genutype Parenfage Feahures
LG 15555 LGOMEGT  Highsugar sontent, Mean suerase in
jutee 3T0% in Januacy
LG 158l LG G843 « LG Highsuger content Mean sucrose in
Or4E2 noce >H% i fanoary

Mapping of loci linked to sugar content in
sugancane

The project mms to map the loo hnked te sugar
content related traits in sugarcane. Segregabing
populations from brparental erosses and selfs ware
maintained inthe field and phenotyped. A coinparison
of the selfed populabion and biparental erosses with
same female parent (Collk 7901 seltf, Colik 7901 = ISH
176 and ColLk 7901 = HR-83-65) wdicatsd a lugher
potential of tha bi-parental crosses to give rise to
progeres with bettersucrose contertbut the range of
values for suerose content was more w1 the selfed
populgtion. Out afasubiset of 220 clones pheanetypead
fromaselfed population af Colk 7901, ap proximately,
o0% of thewlones exhibited mean Pol% juiee valuesin

ey
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the range of 14-17% at peal sucrose acowmulation 7%
of the genatypes wers of low sugar cortte nt with mean
Palf% juiee values of 9-14%. Tweantypercent genotypes
had amean pol% juice value >18% at 12 mornths, with
a1zt genatypes exhibiting pal®% juice values ranging
from 19% to 21%.

Genotyping studies were dontinued for the
segregaling population usmg muerasatellite markers

and sugargene s peahe markers. Avery hmited number

of primers ware used forgenctyping dunng the period
af répartng outcfwhich, 85% efthe pramer paurs stueisd
exhibited polymoerphism among the genotypes. Out of
the total markers usec, 10 prumer pears gave nse to
distinetbands in different genotypes, The genotyping:
studies willbe camp leted withmere number of newly
developed as wellas alread y reported markers.

Profiling and prediction of small RNA
transcriptome in red-rot challenged
sugarcane

Thus project was taken up to unravel the profle of

conserved and nevel miRNA i response to red rot
disease and thetols oismall FMA inred rotresistance.

Small FIVA b mries from stalls efsuganana eultivars

B& 91 and Col e4iroculated vt h & faleatum along with
cortrol were sequeitoad uswig the MuminallestSeaeg 500,
Cleaned and filtered reads greater than 18ntin length
(17842325, 24861131, 19116774 and 18902784 inBO 91
gt Col &4 vontral and red rot inoculated samples
respectively) wers aligned to the fungal genome
Colletotricinom falcatun:. Aligned reads wers disearded
arnd 16054092, 15322712, 15742062 and 16193356
unaligned (norrtungal) reads from ab ove samples were
mapped o Sorgium bieolor refe rence genome to classify
ENA snEN A sneRN Aste. Unmapped reads between
the range of 15-30 nt were used foridentihoation of nowvel
ard knownmiRN A genes, and differential expression
aralyss and compansonamongst the samp les(Fig 1.7).
Scores greater than 4 formature novel muB N As were
reported to be present in the analyses, leading to the
presence of 72 novel mil W As from the totalmined setaf

B0 91 Confral vz. Traalad 8031 va. CoJid Contral

[0} . b P &
od - i PSP PR a taah e ey T
3 x

- 3 = &

CoJ 84 Contml vz, Traated Col 84 vs BD 91 Treatad

1815 1

e o B | = I
L pa il s ) = Trmaa e isr?

3 X = ] =
Fig. L7 Volcano plotef Known miRNA genesin control
ws. red rol inoculaled samples of sugarcane
culiivars BO 91 and CoJ 64
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Fig. 1.8
inoculated samples

206, A total of 143 up & 60 down regulgted miRIN A
genes were identified i Cof 64 control vs red rot
maeculated samples, 36 up & oo down regulated in
EC 91 contrel vs: red rotnoeulated samplss, 132 up &
145 downregulated 1n BO 91 o& Co] 64 control samyplas,
and 6F up 8187 downregulated inCol e vg, BO 21 red
rot incewlate dsamples. Differentially expressed miBIN A
were takenadaninputfor predichonof targets. Enriched
Gene Ontalogy (GO) term of differentially expressed
transerpts andats lusrarchy was wisualhzed by Direoted
Acyelie Graph (DAG). KEGG Pathway enrichment
analysis was deone to understand the biclogy of
differentially expressed genes and proteins (Fig 1.8),
Further validabion of miRINA gere expression levels
using Q-FTFPCE 5 widervay.

Investigating the differentially expressed
sugarcane proteins in red rotsusceptible and

tolerant sugarcane cultivars during

C. falcatwmn infection

The whole proteome study of € falcatum revealed
asmalty 2 18 fungal patho genesis proteins. Cut of 18,
13 fungal pathogenesis proteins (R AS2, STE20,
MAPKLT, MAPK-HOGIE, MAPKEE-MCK], MAFK-
METS0, MAPKE-sek1, MAP KICMSTT, MAPKS, M AFKEK-
MERZ, MAPKEKE-MET1, MAFKS, and MAPK-MPE-C)
were exclusively present in C. falembum (CFS1/CFS2)
samples co-cultured with sugarcane stallis: Onthe other
hand, 5 fungal pathogenasis proteins (STE23, STE20,
MET20, MAPKKE-ns7] and MAPKKES) were present
inboth control C, falcatum (CFS) 8 C. falcatum samples
cultured withsugareansstalks (CFE1/CFS2). Hawewver,

Hsit] §

Scatter plot o F KEGG pathway analysis o Fupregulated novel miR NA geesin BO9Lws. CoJédcontrolandred rot
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Fig. L9, Shing asseciationnetwork o I STE7/MST? with

the proleinsinvolved in MAPK signalcascade in
. fulca b,

STE 23, STEZ0(QVRED3), and MAPKEK-nsyl proteing
were significantly mers abundant in CFE1/CFS2,
compared to CFC. MAFPKs; a5 deseribed abowve, are the
key signal transd uctioncamponents of pathogenis fungi
required farhost cell nvasion.

String based protemn-protein assoaation netw ork
revealed strong mssoctationbetweenETEY/ MEKZ and
STE11/MST11 (Fig. 1.9). Moreover, 8TEY /MEKZ and
STE11/MET11 alsoestablished interaction with sevemal
other protewns implicated 111 MAFK signal pathway in
fung ke MAPK1/3, R AS like proteirs, M APK- HOG1,
MAFIT, and serine / threorurnie pro tein kirmse MST20,
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e
f\%{q ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Transcriptomics based identification of host
and pathogen genes involved in red rot
disease of sugarcane and their validation

The expenment invelwing the etudy of
transeriptomic profile ofsugarcane and C. faleatiun was
nutigied . Literature has been reviewed and the EUZAICAIE
plantiriz has been done inopenfield as well as in glass
house to collact the sarnprles for transeripterme analysis.

Production of disease-free and genelically
pure seed cane through micropropagation

Mierepropagation teahmque of plant bissue oulturs
is useful for rapid mulbiplication of new varie ties with
superior traite and production ofvirusfree genetically
urnfonm sesd cane. Virus ind exed mother stock oultures
ofsugarcans varisty Colle 14201 werssupplied to tissus
culture productien wts in P In srbrooultures of fiew
sugareans variehes, piz; CoLk 15207, CoLik 16204.and
CoLk 15466 Colk 14201 and ColLl 14204 wrere
established, and multiplied through enhance d axllary
shoot proliferatian using apical shoot explants. Shoat
i tiabion was achieved on MS medium sup plementad
with 4.44 UM benzvladeiune (BA) and 4.6 M kinshn
(Ein)+ 3% sucrase. The maxumum shoot praliferation
perexplant with 100 % shoot regenemtionfreque ney was
obtauned on MEmedium supplemented with 2.27 uM
BA+ 23 uMEin+ 268 HMTMAA+ 3% suarose. Jigorous
rooting was ob tained an MS medium containng 26.8
M N AA and 5% suerose. The m vefro multipliad
sugareane variebies Collk 09204, Colk 11203, Colk
11206, CaLk 12207 and CoLlk 12209 that wre ré transferved
to field last year were harvested and utilized as seed
cane,

Accredited Test Laboratory under National
Certification System for Tissue Culture-
raised Plants (DBT, New Delhi)

The new phase (2021-2026] of the Aceradited Test
Laboratory (ATL) for genehe fid elity aitd virus indexnig
of Hesue culture rased plants under NCS-TCP ig
presently being operated at HISR, Lucknow with the
hinaneial support from Department of Biotechnology
(DET), Mew Delhi. The atim o FATL is to sup port the DET
tecagrized tissue culture prod uction facilibes (TCPF)
tortesting ot matherstock and TC plants soagto ensure
avalability of genetically unifonn and virus-fres
planting materials [o the farmers. During the year 2022,
atotal of 20,488 samp les were tested, outof which 9,247
samples comprsing 90 samples of sugarcane, 5,930
samples of barang and 3,227 samples of potats from
TCPF wate tested for motl‘lea, stock virus indesang. Of
the total samples, 11,241 samples compnsing of 200
samples of sugareane, 8,490 samples of banana and

2551 samples of potato were tested for batal eulbure
(wirus ind esang and genetie fidelity testine, whichequals
to guality certfication of >10 million tigsue culture
plantlets, for which test rep orts and s rtificats o f quality
were 1ssuecd as per DET Guidelings. Among the bateh
testing, 200 samples of sugarcane were found positive
for presenee of Pliyto plasmia 60 semplas of sugareans
were found posihive for pragence ofsugarcane streak
maosawe virn, and 10 samples of sugarcans mother
oultures were found positive for preserweof sugarcane
mosaie, The testing inecluded virus indexing of
sugarcane for slUgareane mosaig vife (SCM),
sugarcans yellow leaf wirus (SYLV), SUg ATCATLE
baclhform virus (BCEV), and p hytop lasma, and banana
samples for anana bract mosaic virus (BErM v,
cucumbermes sevins (S banana bunchy top virus
(BETV), and bananastreak virus (BS77)].

Identification of conserved and novel
microRNAs regu]nliug sucrose accumulation
in sugarcane

MicroRN As (iR Mas), wluch are aolassof small
norrcodnig RN A play a very unportant rale in post
transenp fional regulationef genes, Very hittle has been
reported on the mif I A-mediated regulabionof sucrese
accurnulation s ugareane. Two sugarcane gerotypes
contrasting forsuerose content (Ce™V 22102 and M3 68/
47) alorig with two extreme bulks from their F,
pepulabon were used to wd enbity differenhally excpressed
miRM As whichmight playaregulatory role insucrose
accumulatian, The RN Aseq of the two parental lives
generafed 40-50milhonpared-end reads persample.
The foursamall FNA libraves generatad 10-15 mullion
raw reads. Amajor proportion of the small R19As were
21-24 nuolaatides lang (Fig. 1.10): 25.5% of the small
FIMA gequences from the high suersse parent (Ca™/
G2102) were 21 nucleatides in length, whils, it was only
12.08% 11y the law sucpase pavent (MS 68 /47). A tatal of
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Fig. L10. Predicted secondary structures along with the
length of putative differential miRNA hairp in
loops identified in this sludy. The secondary
structures of miRNAs were predicted using
seflware pack ages miREvo and mirdeep The
ted highlightled sequences denole mahure
miRNA
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o7 highly carmserved and &4 novel iR As were
wlentified, of them, 23 were significantly different for
cortrasting suerose content. The target genas of the
identified miRN As were predicted mi1d some of them
were validated using transerip tome library-biased gene
expression levels and g-ET PCR. A KEGG patlway
analysis of all the tarests revenled that between the
paents, maximuwm nuwnber of diffarenbally enriched
genes were observed incath anmetaboliem, end ocytosis
and EMA degradabion. Sigmificant differential
regulation was observed inthe target genes comprising
of transerp torfactors (FCFR, GEFs, AFF, e ), B4/,
caloium  dependent protemn kinase, HETIO,
diaeylglydarel kinase, squamassa pramoter binding
protein ebo., whichhave beenreported tobe mvelvedin
parbohvd mte metabolism, vegetative to mature phase
transitior, stress response, o0 transporl, growth anel
developmental pathways in sugareane. This study
wlentifies the regulatary miFNAs irwolved in suerose
aecurnulation and adds to the-small EMN Awnve ntory of
sugArvans.

Genomic selection based accelerated
breeding in sugamcane (Sacclrarum species
complex) with special reference to sugar
confent

Zenomueselection has earned sigruficant attenhon
of plant breeders dwing to its ability to hine-tune and
wierease the rate of genetic gain per breeding cyele.
Genamue selection was applied for evaluation of
prechchon aveuracy for red rotresistance agamet three
races of Colletotyicuim falcation (CF 0L CFO8 and CF 09)
using Genotyping bysequencing-derived SNF marker
profilesof 174 civerse sugarans genotypesas atraimmg
population (Fig. 1,11). Detection of SN Ps was carriad

Table18. Highly significant SNP markers located
on reference genome assembly of
sugarcane (Garsmeur et al. 2018)
associated with resistance to the thres
pathotypes of Colletotrichnmr falcatim
Went (CF0L1, CFO8, CF09) used in study
Pathotype SNP pvalie
(i il ESHOL 5056553 oLOnC100rad.
s B ESHDM, 505561 EOoOTO0 AL
CFDL E8HD1. 53505148 B.B0OTIHT
a1 SSH03 18382974 L0601 D05
cFol g5H10 ldograss D.opoionEss
CFOE SEHOL 5630251 CLO0N01001 S
CFO8 SEHOT #UBHETE L0000
CFO8 SSHO]_ 61556506 0.0001003%8
CF08E SEFOS 224807 0% LLOG0100663
CFDe SaH10 1TaE0EH paphinpdee:
CFne SEHOB 20662177 DOKH00g4R
CEDS SSHo 4236157 Q00E 00T

B
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Fig L1L Circular Manhattan plot showing significant
matk ers tor resistance to the threepathotypesof
Collelo brichum falcatum Went {CF01, CFOB,
CF9 ) used in study

out using genotyping by sequencing (partally
methylation sensitive penta-cutter ApekT) (Table 1.8).
LB M putatwn was eame d oufinonter to account
formussing data, Genomue prediction was perfommed
using ge namicbestlinear unbiased prediction, (gBLUP)
attd Setement of MLM UnderProgressively Exclusive
Felationslup gBLUR (SUFER gELUR) in the tramming
populatenFurtherstudies én the predichon accéuracy
of ML-bas ed algerithms are b eing carried out. This stud y
was also able to il entify SWFs inled with msistarice to
eachof the three races of red rotmnsugareane through
GWAS (Table 1.8),

QTL mapping and identification of
candidate genes linked to red rot resistance
in sugarcane

A gepefie inkage map was developed using a
selfacl population of & pap ular sugareans varety CoS
96268, & QTL hnbed to red rot resistance (gREDROT)
was identified, whieh explameaed 26% of the total
phenotypie varaton for the trant (Fig. 1.12) Agenotype-
phenotype network anal vsis was performed to aecourtt
forepistatic interactions and identify allthe key markers
invalved n resistance to red rok The differential
expressional the genes located in the genomie region
between the tvo flanking markers of the gREDROT as
well as w1 the near vieinity of the markers 1dentified
through the genatype-pheno type network analysis, ma
setolcortras ing genotypes for red rot infection further
cofurnied the mapping resulls. The expression anal ysis
further revealed that the plant deferse-related gene
oocking 263 protease regulatery subwmtas strongly
associated with the red rot resistancs.
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Fig 1.12. Details of QTL analysis on LG 4 and one QTL,
QREDRDTIIIE:IEI‘] ab 1545 oM, and flanked 11}1'
mark e TISR139a 260 (153998 cM) and KS32 80
(155159 M)

Cenlral Sector Sche me for Protection of Plant
Varieties and Farme s’ Rights Authority

Tlus year, a total of 180 reference varieties of
sugarcane weremarntamed in DUS field. This reference
collection inelud es all the 1dentified, releszad and
notifiad varieties from CVEC, vanetes released from
states and clones from Adwanced Vanetal Trials of
AICEP(S) avalable with diff erent research organization
working onsugarcans. DUS characters wers racorded
on 150 vareties i1 e ference calleclionag per the DUJS
testing guidelnes.

Seed production in agriculturalcrops (ICAR
Seed Project)

During the year 2022, approsx 5,080 quntals of
seed care was produced (Table 1.9).Calk 14201 15 very
much in demand and 16,368,175 gingle bud seed was
supplied to mare than 20 distriots of 11.E. Apart from
this, 101.28 quuntal seed was supplied as whaole cane
till Deeember 2022 This variety 15 grimig populaiity
among sugar mulls, fammes and farmiers engagad
jaggerymabmeg. Twelve hectare areawas planted with
newly released waeties forsee o cane produchion durng
spruig and autumnseasons of 2022, Wew varietes viz,
Call15201,Colk 15207 and CoLk 1546 6 we e ineluded

Table. 1.9. Sugarcane Seed Production (Estimated)
at ICAR-IISR, Lucknow during 2022

Variety Group Quiantity (g)
Calk 14301 Eady S0
Colik 1207 Eady 200
CoLk 11203 Bardy §00
Colk ¥ Eady s00
Cakk QiR Eady 20
Calk 1501 Eardy A0
Colk 15465 Eady 30
CoLk182pT Esdy 200

Co 05011 Wid-Inte 100
Cobk 004 Mid-lnts 10
CaLk 11206 Mid-tate 00
Colk 14004 Mid-late 7o
Colk 170% Mid-inte 200
Total BOGD

i the seed produection. Under seed cane awareness,
geed of newly raleased vareties vz, Colk 11208, CoaLlk
11203, Colk 12207, Co Lk 12209, Co Lk 14201 and CoLk
14204 wrere distributed to fammers and several sugar
industmes from Uttar Fradeshand Bihac Field visits of
the famersand otherstakeholders to popularze reeently
released and notified varebies wers arganized at the
Ims tifute.

Bihar Sugarcane Breeder Seed Production
Programme

UnderBiharSugareans Breeder Seed Production
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Programume funded by Sugarcane Industries
Departnent GovarnmentofBiher, IISE Fegioral Centrs;
Mohpuris pradueing breedersead of sugarcane vars fies
withditferent sugar mulls of Bithar The year, 17,408.55
g breederseed of six varieties was produced alsaven
centres anecluding 1SR RC, Motipur which was
distributed o dilferent agences of Bihar for foundation
seed pmduchion.Dunng 2022-23, breed erseed 15 be g
produced atfour eentres, iz, ISR EC, Motipur, New
Swades: Sugar Mills, Markatiagan) Harinagar Sugar
Mills, Harinagar and Tirupat: Sugars Linuted,
Bagahainin 35 haarea, Further, asum of 3 7,74,283.00

B
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was generated as revenue from breeder seed during
202223 atllSE FegonalCentre, Mobipur.

Breeder Seed Production Programme al
Farmers field under NFSM

The Breeder Seed Production was carried out alt
farmers held inBihar from 2016-17 £ 2018-20(7 haeach
year] and 2020-2021 (3 ha). [n 2021-22, the three-hiar
system forSeed ProduchenProgranume wasadopted at
Chalia and East Champaran {Bihar by swe farmers
covering anarea of 3 haunder NationalFood Eecurity
Mission (IFSM ).



e
»%ﬂ ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

CHAPTER 2

Natural Resource Management

Enhancing crop productivity and
pro fitability of autumn sugancane planted in
wide row spacing through high-value
intercrops

& hield expermment was planted withthe objective
ta eithance the crop praoductivity and profitability of
atitumin sugarans planted inwide row spacing through
hghevalie interero ps, withoutjpopardizing crop grovrth
and dewvelopmeant msub-triepieal Ind =, The experment
comprisig 12 treatme nt cambinations was laid sutin
EED wath three rep heahons under three wide row
spacings (90,120, 150 an)and threes intereraps (maiza/
cawpea, garlie/ okra, and fenugreelk/ omuoni the plant/
ratoon cropping system) with sugarcane vanety Co
0238, During the reportad period, the ratoon orop was
harwvested, yield attributes were recorded and
subsequent tre abments were tmposed in the field. Inthe
autumn sugareane ratoon erap, the mumber of rmullabls
cane (MMCO) and sugarare yield wers [igherin 90 em
and 120 em row spacng (WMC: 0133 thousand) has
cane yield: 10530t/ ha and .14 thousand / ha, 10317
t/ha, respectively) in the sugarcane sale crap as
compared te 150 cmerow s pacme (69211 thousand/ ha,
118.e6 t/ha), howewer, they were norn-significant.
Sugareare + onien (129.54 t/ha) had the highest cans
veld at 90 conrow spacing ameong the sugarcane ratoon
witereropping systems, followed by sugarcans + okia
(125.49 t/ha) and sugarcare + enion (12438 t/ ha).
Srnularly, these treatments recorded the lughest growth
charactensties as well as vanous yweld-attribubing
characters. Tlie single eane weight was in the rarge of
1.50to L.8eke with cans length of 203 to 285 em and an
average cane diammeterof 232 to 5.04 o, The mte rnocde
number ranged from 18.5 to 30 and the length of the
mnternedes was an therangeof 11.5 to 10,3 am.

Thus, theauhrmisugareans-based intsrropping
systermn under wide row spacing with lugh-value
mtererops holds more promuse thansole sugarcane.

Diversification of sugarcane-based cropping
system with medicinal and aromatic plants
in sub-tro pical India

A field experiment was imitiated in the menth of
Juna 2019 with the objective to adentify the most
ranurerative sugarcatisbased cropping systarm ins ul-
tropical India, During the reported period, the ratean
crop wWere harves ted, yield attrib utes were recorded and

subsequent treatments were executed m the field. The
hughest cane yield (85.5 t/ ha) efsugarcane ratoon crop
was recorded under the Tulsi-Stevip-Sugarcane
(spring)— Sugareans Fatoon-Mmnt orop ping sequence,
compareed to ratoorcans yiald (68.8t/ ha) under the Fice-
WheatkSusareane (spring) — Sugarcane Fatoon-Wheat
Cropping se quence, '

Developing sugarcane-based integrated
farming syste m model for small farm holders
for sub-tropical India

Astigarcane-based integrated famiimg system with
the abjective to develap integrated Farmiing system
models forsmalltam holders was exeented . Sugarecane
along provided T 2,61,100/ ha 1n aubwnn plaiited
sugarcans basad witegrated fanming sys fem. Sugarcans
+ wegetables (garlic, fenugreek, comander, temato,
cauliflower, spimach, carrot, fababean, and onwon]
fetehed anet income of T 3,24,400/ ha. Sugarcans +
vegetables (garlie, feriugreel, conander, fomato,
cauliflower, spinach, carrot, tababean, crmon) +
hertieultural erop (banana)+ backyard poultry (Asheel,
Wirh heels, Kadalnathy fatehed anetimecome of T3,60,100/
ha. whule sugarcane + vegetables (garhe, fanugresk,
corand er, tomate, caulflower, spinach carrct, fababean,
and onion) + Nortieultural erop (Earonds boundary
plantation) + back yard poultey (breed Asheel Nitbheek,
Kadaknath) + fishenes (Fohu, Catla, Mam] +
vermiwampostiEniwima fodida) + apieulture+ mushroom
+ daury wt (breed, Saluwal )+ daoy fetehed & nat meame
of T 403,023/ ha, fetohed additional income of
T 2,01,923/ ha and E:C T aho was 3,26,

Similarly, Sprnivg-planted sugarcane based
initegrated farming system, sugarcane alone gave
2,506,200/ ha. Sugareans + vegetables (bottlegourd,
spange gourd, omiats, brinjal pumplin, onion) B2 tehed
anetincome of T 3,25,000/ ha.Sugarcane+ vegetables
(bottle ourl, sponge gourd, tomats, brinjal, pumpkin,
orton)+ torbeultural erop (banana)+ backyard poultry
(breeds: Asheel, Wit heak, Kadakoath Quail) netted
T 3,57.398/ ha. Sugarcans + vegetables (bottle gourd,
sponge gourd, tomato, brngl, pumpkin, amoen) +
hortieulbural crop (bananal+ backyard poultry (bread-
Achee], Wirbheel, Eadakmatly, Qual)+ fsheres (Rolw,
Calla, W aun) + vermmicomnp os b Ercina fobtda) + apiculhure
+ mushroom + dairy unit (breed- Sahiweal) fatched net
ineome of T 4,603,079/ ha, fetehed additional income of
T 206,879/ ha and B:C Fatio was 3,41,
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Studies on effectof tillage and manage ment
practices on rice-wlleﬂt-sugamnne-ratoun-
wheal in conservation agriculture (CA)
system

& Field experiment to assess the effect of
conservatianagriculbure practices on the productivity
aryl profitability ofsugamwane-based production system
and onsel quality parametsrs was mnibated 1in June
2017 (first year)with the sowing of nee erop followed by
wheat-sugareans-ratoon-w heat In meain plots, four
tre atments viz conventional tillage without crop resiudue;
conwentional tillage with crop residue incorporation;
zero tillage without erep resicd ue; zers tillage witherop
restdl ve ratantion and i subplets, two treatments iz
with and withoutbrownmanure; andinsub-sub plots,
three reatments vz recomimiend ed dose nitrogen of the
crop (RDN); 76% of RDIN and 125% of RDN. The results
highlight thatthe erop residue management—retention
and ineorporationef previgus erop (CRM ) treatmentin
sugareane crops ineteased cane and ratoon yields by
17% averthat of withouterep resul vemanagament. Zaro
tillage with erop residue management (ZTCRM)
recorded 15.54% snbanesmeanting ugareans equvalsnt
(sugarcans-hased productiensystemn) yeld (224.49 t/
la) ever conventional tillage (194.30 t/ha)l with a
migeeim um benefit-cost ratio (2.05), ZTCRM recorded the
highest inerease i soil ergame carbon content,
infiltration rate, SMEN, SMEC, and porasity over
conventional bllase. The use ofbrow umanuie unprovsd
soil quality by inere asing arganic carbonimnthe soil and
reclucing weed infes tatinn Faduction of inputesstwas
acheved byadop ing this el ue Fero-tillags savad
seed rates inriee and wheat and feduced weed contral
due to love weed miestation in all the crops. Reeyeling
of erop reswlues and brown manure unpreved soul
health. Saving of 44 tractor hours resulted n
enmrormental benefits.
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Synchronizing nutrient supply with crop
demand under drip fertig ation for up scaling
nutrient use e fficiency insugarcane (plant) -
ratoon system

The third ratoen erop was nmbtiated and the
treabment 100% REF of NEK applheation threugh dnp
(T4) outperformed the conventional treatments intemms
of tiller count at 120 and 180 DAL of the ratoen erop
(26,43 and 42,60 %, respechively), Ona further inoraase
of 10% RDF of MPE (T7) over T4, a nor-sigmhieant
imerease inthe mumbearofshoots was reported. A smiilar
trevid was alse reported in the case of hiller count at
ditferent stages: The 3* ratoon cane meld (85,02 t/ ha)
was 139% higherin 100% RDF o f NP K ap plication eis
drip (T4) than the canve o nal (3587t ba) metho d (TL).
[rrespective of the treatments, thete was a decrease in
the cane yeld in the 3" ratoon erop over the plant erop
vield (2018 planting) butthe minimuni deerease fe 5.8
& 11.2% was observed in TF & T4 treatments,
respachvely, while theT1 & To gave hugher yeld declme
to the extentof 49% & 23,12%, respechvely. The cubaf25
or 50% i RDF of NPE delivared by drip-fertigation
resulted in significantly lugher ratoon cane yield over
100% RDF of NPK applied sonventionally. In T4
tremtment, 85% RDF of N & F & 26% RDF of K was
given bl 110 DAL (20 splits) &y 745 ROF of K was
delvered betwesn 110 and 190 davs stage (22 splits } aned
ibweas tound to be theoverall besttreatmentwillirespect
to ratoon gmawth and yield. Thers was very less
recduction in 3 ratoon cane yield und er dnp fertigated
crop (581 o 346 % | over convenhanal methods of water
and fertilizer ap plication (49% ) (Table 2.1). Mo
sigrificantd ifferences were abeerved among treatments
ortpieequality parameters (brocand suerese %), Among
thesplitapp lications of differantfertilizers, the e ffect of
I was more pronounced uy the growth and yield of
sugarcans thamin P&l splittmg. Weed density was less
under dnp ferbgation than conventional mathods. T4
treatment resultec ina21.8% lower weed dry weight
than the eonventional me thod. One re phieationwas kept

Table 2.1. Effect of different treatments onyield athibutes andyield of sugarcane rato oncrop (3* rato on)

Treatment  Treatmenl Tillers af 120
DAY ha @00)
™ Convantonnal LR
- M through dreip+PE baal 108,63
T P dngt K basal 118,90
Td 100% NFPK drip 137
TB TRNFE dnp ol
Té 50% NPK drip iz
100% NPE through dog* 13073
CE (F= 0.05) 1257

*10% additional MF¥X wes applied

Tillers at 180 NMT Yield Mchange in yield of 3¢
DAL ha{003) (0001 a) t/ha) rat ooy over plant crap
T S99 SOET « 4ong
B L] 2065 < 36D
3. &g 418 « 24731
11028 BEZR BS.632 - 11N
10629 244 86,70 « 1285
oo, 30 b B 2272 2312
117 5% 9328 a0:3% =39 8
923 773 501
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to study the weed infestation (weedy up to 20 DAL,
which revealsd that grasses became derminant over
broad-leaved weeds overtime. Among grasses; Cyodon
dachylan was more prevalent. Water requirement was
E7.00% less under drip fertigation (463.92 mm) avar
conventional methods (800 mm ).

Improved agronomic interventions for
enhancing productivily of sugarcane
(Saccharan officinarum L.) ratoon crop

Effect o fplanting dates on singlecane parameters and
caneyield of rato onerop: The longest cane (2.1 4m ) was
measured i the Februsry planted erop, fallowed by
Mar (2,03 m), April (Lo94m) and May (1.83m). Itwas
sigmificantly longar than the March, Apnl and May
plaitted eraps. Mareh planted orop had Mugher cane
heights than April and May planted. The thickest cane
(2214 mm) was also found inFebruary planting, whieh
veas statsticallysuperor to April and May planting
butsimilar to Marelplaitting. The thinnest cane (2028
mm) was obtained from May planted crop. Similar
trenils were also obsarved 1 cane weight, waith the
heaviest cane (0.87 kg recordad mFebruary planting
and the hightest cane (0.4 kg) from May planting. In
fertihzer application treatments; the longest eane (1.29
m) was obtained from both the appliations, ve, NEE
throughsciltes t erap res ponse (STCR) withan mtegrated
plant nutrients ystem (IPHS) and NPK thmughsoil test
crap response (STCE] without an integrated: plant
nutrientsystem (IPME). The thickest cane | 1.9% m) was
recorded in NP K by using STCR withIFNE, which was
significantly lugher than the recommended WNPE
tartilize rapplicatior. A slightly higher cane weight was
recordad M PE through STOR without IPINS (0.78 k),
fallowed by NPE through STCR with [PMNS, Simular
trends were also observed in case of WMC. Howewer,
planting dates have d sigrifieant effect on the rumberaf
millable cares and its yield of cane erops, February

planted care had the lighest rumber of WMC ( 148795),
tallowed by March, Apnl, and May planted cane. The
care plantdinFeb ruary were sigruficantly lngher than
the cane planted in Marel, Apnl, and May, whereas
March planting was statistically supernor to Apriland
May planting, wliehwas compambla,

_ The huighest cane yield was obytained in the
February planterop (87.8 t/ ha) whichwas statisheally
higher than the March (82,3 t/ ha), April (8222 t/ha),
and May (49.2 t/ ha) erop (Table 2.2). The lugher cane
vield inFebruary planted erop s due to lugherlength,
girth, the weaight of singls cane, and higlher NMC,
Fegarling fartilizer ap plivation, the highest yield (69.2
t/ hia) was obtared in NP K throug husing STCE wthout
[FHEfallowed by P throush using STCE withIPNE
(68.5 t/ha). The least yield (65.9 t/ ha) was recorded in
recormime ncded NPE. Theferhihizer treatments did net
differsigruficantly.

Effect of integrated weed managementand p lanting
dates oncane yield ofratooncrop € The trestmeant T4
(1G8.3 t/ha), wlueh meluded Atrazine 2,000 g;’ha
applied as a pre-emergence herbiode, Ametryn 1,500
e/ haappliedas apost-amergence lediicide, and 24D
® 725 g/ ha applied as a post-emergence herbicide
during F ebruary and March-iitiated ratoonwas found
to be the mosteffective i the present weed contral study,
The yield ofratosrmbated inMareh(96.9 t/ ba), Apnl
(81.7t/ halyand May (ee.1 t/ ha) was lugher in the T4
treatmment thanin the other tregtments. The lowest yiald
was found i T1(91.6 t/ha) treatment The combiming
of pre-emergence and post-emergence weedicide
application yvielded better results than either prs-
pmergence or poskemergence herbicide application
alore. Hand weeding alone alo dul ot yield sig mfieant
rasults. The trash mulehing in addition to herbieide
application producad better pesults in all four months
of ratoonimbiaten(Tabls 2.3).

Table 2.2 Effect o fplanting dates on single cane growth parameters and caneyieldofratooncrop

Main Plot (Planking date) Lotugth (m)
Fabrouary 4
harch =03
Aprl 1,04
May 1:83
SEm & p.ol
CR{PF=0.63) 0.0z
Sub Plat
Recommunded HPK 168
NFK thrdugh wing FTCE Without IPHS 159
NPK theéough uing STOR With IPNS 1.9
EEm + 0.03
CD(P=003] NE

Gleth { mimy) Weight {kg) NMC {Ha) Yield (t/ha)
27214 087 1487%6.3 BB
7182 [15:7 37057 .3
) .55 1112863 52,2
2028 Dpd 107777.8 48,2
633 0,03 57,9 37

1.15 0.0 126290 13,2
20071 072 1zage1d 5.8
7174 078 128880.6 #.2
2189 0.74 127638.9 .5

i) 0.03 3996.8 27
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Table 2.3. Effect o fplanting dates onsinglecane parameters andcane yield ofratooncrop

Sr Treatmont Yield (Uha)

to. Felrumy  March April May
1 TlCantml FLi& 783 5.6 -
2  RFhoworamem 50100 2 /haiPre) f tragh mulcheng 10032 Bo4 me e3.0
3 TAFlumoxarm 100/ he b2 4D 7354 (ha= Halestdfuron 57.5 g/ha (Port) 1629 83,0 73.0 &5.0
4 Ta Almzine 2 000/ hai Fe) i Arcateyn 1500% /ha= 7,00 725 g/ b [P oal) g3 65,9 BLT 66.1
5 T2 Ametryn 1,500 gfha (Pra) 5L 160 60 g/ ha (Fost) 100.0 89.2 772 B3.6
&  ToTmethmubhing altne @ 101/ha 95.0 80 .8 304
T TT Mebeb oz 750 £/ ha(Pee ] B Tmeh pndehing gl Ll B5.B 8. 611
8 T8 Tmehanulching (10 t/hal 5 240 725 gf ha+ Ametryn 1,500 g/ ha{Fosk) 1014 BE.o TB.E o8 .4
9  TETmahmukhing i 2,4&D 735 ¢/ha+ halosulfuron 67.5 ¢/ ha{Foit) L7 B7.2 EB.6 5.8
10 TI0 Heand weeding {at 3), 40 and 90 dayi-aller ratoon i fiatian), 08 gdd 67,2 BSe

fb = fallowed by

Improving soil health and sugamcane ratoon
productivity through the application of

microbial consortia

Afield expermment was imbatad during 2019-20 to
agsess the effechvenessof vansusimuerobialeultures in
mereasing ratoon cane produchivity and the effect of
muerobial cultures ensotl quality parame ters mmulb-
ratoorng systems: The experimment comprising of 14
treatments in combination with three nutrient
manasemeantle vels (RDF 75% (W1), FDF 50% (N 2) and
organieF M @15 t/ha (MN3) and four levels of nuerabial
ponsortia (M1 Morebial ewlture W +F + E + Zin+ 8+
Fe; 12 Mieraliial eulfure af W+ P+ K+ Zn+ S M3
Microbial culbare of M+ P+ K+ Zrp A4 WMierobial culture
of Il + P+ K) along wnthens absolute contro 1 (0 ke y/ ha)
and ene 100% RDF (only ehemioal fertilizars) was lad
out m RBD with three replications n plant erop (ev.
CoLk09204). The:second ratoon crop was vubiatad on
February 1, 2021, and treabments we realldeated a3 per
the experiment's protocol. M utrent management levels
sigruficantly affected the second ratoon cane yield . LDOF
at 75% (N1) recorded the ighest cane yield (82 £/ )
and sugar yield (9.49 t/ ha) sigruficantly compared to
50% ROF (M2) and FYM ap plication © 15 t/ la (N3).
The dhifterence betwesn 50% EDF (N2 and FY¥M
application (N3] was found nonvsigniticant The 75%
FDF combined withmierobial consartiasupersedad the
cane: yield and sugar yield compared to 100% EDF.
Mierobial consortia M1 (796t la) and M2 (79.53 t/ ha)
being at par produced lugler cane yield but wers
sigrufieantly different from M3 (749 t/ ha) and M4({72.9
t/ ha). Wutrie nt management and muicrobial corserhia
did not shew an interaction effset. EDF &t 100% (C2)
sigruficantly inereased the ye ldt y222% averabsolute
eontrol ©1 (551 t/ ha). Microbial consertia cid not
sigruficantlyaftect growthand quality parameters, being
atparameong all cullures. However, M1 and M2 showed
lugher values compared to M3 and M4, which are on
parwitheachother Thehighermeanvalues ofzoul total

baetaria count, soil respiration, SMBEC, and sail
enzymatic achvity of dehydrogenase and amylase were
recorded at all the growthstages withFYM applicaton
@15t/ ha(l73), elogely followed by 75% RDF and 50%
FEDF 1n sombination waith micrebial esnsortium
treatments. Applieation ot muerabial consortia undear
differentlevels of nubnentmanagement registered higher
levels af argante ard plospharus contenteompared to
100% FEDF without microbial conserha (C2). On an
mwerage, the cane yiald level of the second ratoon erap
decrsased by 13.5% as compared to the first mtesnorop.
The microbmloorse rhivum in ecmbination with chemaeal
fertilizer tnproved grove th and yeld.

Soiltest and resource based inlegrated plant
nutrient supply system for sustainable
sugarcane production

Development of targeted yield e quations

In order to oreate targeted yield equatiens for
spring-planted sugareans (vanetyCoLk 2418 4) that can
be used to gugeesthalanced fertilizationinalluvial soil
urider sub-tropical conditions, an experiment was
startedin2022 Results showed thatlow fertihity gradient
treatrnents (ST-1) recorded the lewest illsring (&t 150
and 180 DAP], sheoteounts, and MMC (Table 2.4], while
hightartility gradient treatments recorcded the fughest
levels of these traits (ST-11I). Germination was hughi i
lowe fertility erad e nttreatments (ST-I).

Verification of universal targeted yield
equations

During February 2022, an experumentivas carried
oufusing CoLl 94184 to validale the unmrersal targetad
yield equations (FN =5.80T 1.512N 0.44 ON,FP.O. =
1.04T 244 8P 032 0F, and FE O = 2.66T 0.74 81X 0.26
Ok developed during 2020-2021 for spring-plantad
alluvial soils of sub-tropical conditions. All the

_—
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Table 2.4 Effect o f ditfferent fertility gradient on germination, growth and yield attribntes

Trealment Gesmingion Tillering at 150 DAP Tillering at 180 DAY Shoot counls NMC
(%) (000/ha) {000/ (10/ha) (107ha)
ST-1 (200 kg N, PO < KO fha) £t 8.0 Hie 104e 978
ST-U {15me0e0: kg N, P20 K20/ ka 2.7 1384 =T 1243 1158
ST-11 [300:12011 20 L‘i; N, P:Os: KO/l 32 140 4 1adt & e Wi g 118.&

treatments reconded sigrufisantly lugher growth and
yield attnbutes than the control. Balanced fertilizer
ap pheation based onsoil test values improved grow th
and yield attributes aver ROF to aclusve a mrgeted yirld
of 100 and 120 b/ ha with end vrithoutF Y 1. The lnghest
counts of tillers, shoots, NMC, leaf area index and
chlorop biyll cantents were record ed i targeted yeld (T4
and T5) treatments than 1 RDF (T3). The use of F Y M 1n
comunation withbalaned muneral fertihzers to aclueve
the desired yislds of 100 and 120 t/ha [TV .and T8)
resulted mmproved grovwth and yield characteris ties
(Table 2.5). However, balanced ferhilization had no
sigtufieant e ffectan genmination.

Developing scientific aids for site specific
nutrient management through variable
mapping of soil properties in sugarcane
growing soils

A project was inihated ondeveloping séientific
aid s for site-specific rutrent management through
varable mappig of se1l properties in sugareans
praving soils at ICAR-IIST, Lucknowe. I this study,
gaostatistieal analysis was performed using data an
various soil properties by following the ordinary Knging
miethodl. The best-fit sernivermogtam mocels were-selacted
to develop ICAR-IISE rezearchifam spabaldistribution
maps for various sail properties. The results of the
enalysis revealad the pentasphencal sermivanogram
muodel ko be the bast-fit for the develapmie vt of & s patial
distribution map for so1l pH. The k-bessel
senuvanogram madel was found to be the best for
electreal conductivity, and J-bessel for soil ergame

carbonand iran. Thebestfit for the sp atial mapping of
available mitrogen was found to be an exponential
serivariogram model. A rational-quadratie
senuvartogran maodel was found o be the best for
available phosphoerus and cop permap ping.Simularly,
orrcular, hole effect, and Gaussian semuvarogram
models were found best-iitfor the developmient of s patial
distribubion mape of available sulfur, zine, amd
manganese, respachvely. Theabovermodels, wiluch were
found to be the bestlit for the spatial map ping of soil
properties atthe ICAR-TISE research farrn, showed weak
to strong spabal dependence. Based on the best-fit
sermivarisgram nisd els, spatal distribubo nimeaps of seil
pH, electnieal conduetivity, organie carbon, available
NP, sulphur and mueranutiients (zine copper, iron,
grid manganesa) vwere devaloped tor the researeh farm
of ICAR-IISE at Lucknow,

Elarkaresearch fammof ICAR-IER, Lucknow was
geo<referenced forsite specific nutrent management
through vanable mapping of seil properhes.

For grid-based soil sampling, the enbre Kharika
ressarch farm was sub-divicted into 50550 ms ter grds.
The cantral point af each grid was considered the soil
samiple collection pomnt: Following this method, total
212 soul samples were collected. Cut of the total soil
sarmniples edllacted, 106 sl samples svare fram surface
(0-15 om soldepth) Iayer of soul and equal numberweare
from sub-surtace (15-30 emsonl dep th) lmayeraf thesod.
The grid-based, soilsamples cellected were processed
and analysed [or various phiysico-chemical soil
properties. Results of the soil analysis revealed that
overall, the soils of the Khartka farm were neutral i soil

Table 2.5. Effect o fdifferent reatmentson growth and yield attributes of spring planted plant crop (2022-23)

Tredtment Gemiinalien  Tillerlngal  Shool counts LAl Chlovophyll conlent ot 1B) DAF ~ NMC
(1) 150 DAP (10%ha)  at180 DAP {mg/s fresh welght) (104ha)
(004} : a b total
T Cantrel 3ae 1250 168.6 378 1s0 aliv 342 1006
T=FYM @10t/ ha e 135.9 145 4y a7 195 404 1065
T» REF 5.3 145.4 HEL 409 284 132 417 109.8
Ty TY 10D I bt 369 1473 127.8 134 296 1.40 438 1184
T="TY. 190 |/ ha ErE i=.4 17535 455 02 159 el 1204
T REF+FYM e il 1530 424 28§ 140 L Ml 1143
T T 108 4 his T =1 iR 150.9 445 288 153 .40 1218
T T 2120 4/ hems Fi b 368 Teh0 1576 dad 306 L7 453 3780
SFn+ 131 657 2096 013 07 010 piz. 290
Co[B=0U5) g 2.5 508 D40 021 1% 036 5.5
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reactionand nenmalinsalimty (eleetreal cond uctivity
< 0.5 ds/m). Apide vanabon wes found in seil organie
varbon conte nt, rang g from low to very hug lu Thes tatus
of available nitrogen ranged from low to miedium.
However, the available phospharus vare d from low Lo
very hugh. The available potassium content m s oil varier
tramm medium to very lugh & widespread sulphur
nutrient defieie ey was found w the soils of the Khanka
research farm, The DTPA e xtractable mueranutre nts vz,
zinie, vopper, tron and mang anese were found adequate
i regemreh farm soils. Howewer, few soil samples
exhibite darorinutrie ntde feiency. The soilanalysis data
of sub-surface soil ehewed lower nutnent avenlability
as compared to the surtace sl However,soil pH was
found higher in sub-surface seil as compared to the
surface soul,

Effect of silicon nutrition on growth, yield,
juice and soil quality of sugarcane in
subtropics

& field experiment was earried out with the
objective to mssess the available silicon in sugarcans-
growing soils and to find out the suitable soures and
opbhimum dose of siliean for enhaneing sugarcans
produstrnty. The goperiment conested of 10 treaiments
vize, T1-Control (Mo siliconappheation), T2- Sthean @
200 kg/ha throughbagasse ash, T3 - Silicon @ 400 kg/
ha through bagasse ash, T4 - Sihcan @ a0 kg/ha
through bagasse ash, T5 - Silicon @ 800 kg/ ha through
bagasse agh, TE - Silicon @ 200 kg /ha through
distomacenus earth, T7- Silican @ 400 kg / ha through
dhiatomaceous earth, TS -Sihicon @ o0 kg/ ha through
diatoimacesus sarthy T2 -Silicen @ 800 kg / ha thraugh
diatomaceous earth and T10 - Foliar spray of 2.5%
Fotassium silicate at 60, 90 and 120 DAP. The
expenimentwas laid cutin Fandomized Block Design

TableZ2.6.
(2™ plant crop)

Contrdl Mo silica napplicalibn)

Silicon 8200 k2 ha through baganse ash

Silicen @400 kg/ ha though bagessa ach

Sidjcon @ o0 k2/ ha thoozh bagares agh

Sshpon @800 kg/ho thoough baganss ath

Silicon @300 kS ha through dislsinaees ul earth

Silicon @400 kg’ ha through disomalbo us earth

Siliren @ 500 Lg;’ ha through diatomasss us sarth

Sdjcon @ T ke/ be though diatemassour earth

Fobinr spray of2/5 % Polmagiurn sibicate sl 60, 70 and 130 BAP

BEmi+

CO[(P=0.05)
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with three replications. On February 25, 2021, the
expermnental omp | second planterop ) of the vamety CoLk
02204 weas planted with a row-to-row spasng of
75 v At the prapersgoil moisture, the treated three-bud
sefts wers used to plant the erop. The expenmental
findings showed that tillenng, WMC, cane length and
carte vield indicated signibwant veniations among the
treatrments (Table 2.6). Though numerneally highest
values of the above parame ters were noted undet the
effectotsiliconap plhieaton® 800 kg hia, the difference
was found tobe signifieant only up to the level of 400
kg/ ha of silicon application. Tiller formatonand the
number otmullable canes (NMC) inere msed mg-nifmantly,
up o400 kg/ha of silicon applicaton and contral
compared fo 200 keg/la of silicon application and
contral, More orless, aswular patternwas observed in
cane length under ditferent treatments. The cane yield
inereased sigruficantly withunereasing levels sfsilicon
up to 400 kg/ ha but was at par with the yield levals
recordedunderigher levals of silico napplication The
feliarspray of 25% potassium silieateat 60,90 and 120
DATP shawed a significant varating 111 cane yield to
ecortrol. Among different sources of siheon, diatomaceous
earth exhibited numeneally better performeance
compared tobagasse ashand sigruficantly superior to
the foliars pray of potassinm siheate and cantral.

Durmng the year (2021-22), the performance of the
brst ratoon erop as influenced by various treabments
was assessed. The ratoonwas ttuhated indMarei 2021,
Appheation of stheon up to the level of 400 kg /ha
resulted in a sigruficant improvement in the yield-
attnbuting eharactemstics and yield of the ratoon
sugarcane crop (Table 2.7) Applweation of silicon
throvugh d mtomeceois sarthexhibited a e ttsr resporse
onsugaraarecompared to othersources ofsilicon tes led
in the study. It was also discoverad that the ratoen
sugareane crop produced morethan the planterop.

Number of tillers, NM C, cane length and cane yield as influenced by source and dose ofsilicon

Tiller no. (W00/a) | NMC (0004)  Cane length (em)  Yield (/)

90,06 B7.04 F45.49 B112
9B.06 5401 75310 g7
sl 2425 =902 8381
15739 100.38 24108 9456
10840 1007 5430 612
9g.52 S8 T55.20 BE.62
16s1 5505 Ta0sl 5416
B8535 1065 318 HE &l
11250 10036 70T S5.81
SB.7L FLTT by s B 5

240 18T 3.68 1867
T 498 13t 501

e



Table2.7.
ratooncrop)

Treatment

Cantrol (Nie alicon apphasban)

Siliron @ 200 ka/ he fwough begansaarh

Silicon @ 400 ke/ ha fuaough brgan= ach

Silicon @ 600 kg/ ha through bagaiia sth

Siliven 8 500 ke/ ha through bezatis ath

Silicon @700 kgf ha though distemacsous sarth

Sdicon @ 400 kz/ ha through distemaceoun aarth

Silizon @ 500 kg/f he fhoough distrrenesoun sarth

Silicon @ E00 kg he through disformiceoud earth

Faliar spray 0f2,5% Polussiien silionte nt 60, 20and 170 BAF

gEm<

ED(F=0an3)

Management of bioresources for enhancing
sugarcane productivity and soil health

The presentstudy was undertaken to wark outthe
efficacy of oligoclutosan (Bio stimulator) and other
bieresources and theiwr integration into sugarcans
productivity and soil health. The esxperiment was
conduated wath 12 dafferent treatment combinations iz,
T1:100% M :F: K (Control), TZ: 75% WN:P:K (Contral), T3:
T1+ Use of Bio stimulator derivative-drenchinge @ 2.5

ml/ | of water ", T4 T3 + drenahing (Gluconace dhacter

duzzotrophticus), TS Td+ d renelung (Bactllus subiilis), Tea:
TS + clrenchung (Bacillus cerelus), T7: Te + foliar
ap plication of GA, ® 35 ppmyat 90, 120 and 150 DAP,
T8: T2+ Use of Bwo shimulato r dernvative-drenching @
L5ml/lof water®, T9: T8+ drenching (Ghieonacetobacta
dizzotrophicus), T10: T9+ drenclung of (Bacllusstubiils),
T11: T10 + drenching of (Bacillus cereus), T12: T11 +
fohar apphestion of GA @35 ppm at 90, 120 and 150
DAF. The designof the expanment was B BD with three
replhications. Atnutshell treatmentT7(100% N.P.E. +
use (drenching of Bio s imulatordendvative @ 2.5ml /|
of water + drenching with Gluconoacetobacter
dupzedrophicus + dreaneching swith Baiillus subtils and
Bacilus cevelus and foliar appheationof GA ®E5 ppm
at 90,120 and 150 DAP ) was found the best treatment
for cane wield (73.64 b/ ha) and significantl v influenced
aver other treatment combinations fallowed by T11
(72,34t ha) and T2 (7192 t/ ha). The number of tillers,
MNMC, eane weiglt, and sther growth parameters also
fallowed surular trends. The initial soil analysis was
also done for chemuealand biologieal properties ofsol
artel values for-15 o dep thand results were a5 follows:
Organe Cation- 0.59%, pH-7.73, ECe-0.12 /m, 1-254,01
kg/ha, P O-2912 kg/ ha, K O-202.16 kig/ ha. Howewver,
ab 15-30 emy depth, the values were : orgame carbor-
0.37%, pH-7.87, ECe-0.37 ds/m, N-205.93 kg/ ha, F.O.-
1839 kg / ha. K O-188.94 kg / ha. The biolo gieal anal ysis
report of these saumples were bacterma-8.8+10°,
actinom yoes-3.74% 104 fung-9.31+«10°%

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Number oftillers, NMC, cane length andeane yield as influencedby somee and dose ofsilicon (1*

Tilles ne (00/ha) NMC (000/ha)  Cane length (cm) ¥ leld ((ha)
16418 B4.2() 2IRST t'rBj.i"'
17736 ket 23001 T 3e
199 41 9864 4131 TE0
99 10815 Z47.08 8L12
Fle 38 100,82 250 ia ‘B2
R 28 6337 1T 7530
AT 59,50 24412 8052
yial. el 100,70 45T EL45
7788 10123 5213 BIE0
152 50 0383 23203 THED

450 .04 1.95 171
12 68 612 14,53 512

Nano-assisted urea coating for improving
nitrogen use efficiency of sugarcane crop

The jute grafted silica rings were synthesized by
hydrolysis of gilane 10 the presence of jute fibre as the
ternplate, which resultadiinthe intermediate having a
tubular silica voating on the fiber. Thus, synthesized
silica-coated jute fibre was ballmilled to get the uniform
jute grafted silicarnng. Following the synthesis of the
jute grafted silica ring, their suitability for coating was
studied waing protemn as the binder. The importance of
Aesability and hydrop hobierty hasbeen lughlighted here.
Young's modult of the material were measured for
flewib 1-]1t:-.r quantificalion(Fig.2.1). The jute-s tutfed silica
ting with the protein gave higher Young's modul,
comparsd to jute and protein; siliva and proteny jute

and sihea. These prelrminary findings suggestthat the

camposile combing will provide astable and strong shueld
for transport, stnrage, and contralled release. Sinee
Young's modull of the ures coated: with silica and:
protemare not sabs factory, furtherstudieswars hmitad
to urea coamtad with jute grafted silicaring and protein.
Asyde from stability, the coating material should alse
provide hyd rophobieity to the urea pellet, as a quek
release 1s amajorissue that leads to poor N-use effiency
murea, The:hydrophobieity of the coating wasmeasured:
using the contact angle measurement. The coaling
material shaws the sontact angle to raise from 106° in
the raw pute fibre to 114 1n the jute grafted sihea ring to
1447 in the final composite (Fig. 2.1).To understand the
reason behind the inorease in the contact angle, the
surface roughness of the filtn was measured wath the
AF M. Thisshowed asteady d eersase i roughness from
the rayr jute to the jutegrafted silica and the final coating
of jute-gratted silica+ protecs haites, thewrioreaze i the
smootlhess may be the reason for the morease i the
hydrophobicity. Ancther reason for the increase 1n the
hydrophobieity might be the protein assembly,
especially whenthis y form B-shieets, the protein is knoven
tohawve more hydrophobiesty.
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Fig.2.1  Graph showing the young's modulus o Fjute fib er

with protein (JF-F), silica with protein (M5-T),
jute grafted silcanao-ring (JSNR) and coating
material (CM), (1) image showing the waler
contacl angle of coating composite, graphs
showing (c) roughness (R ) of jute fiber (JF),
jule grafled silicanane-ring (JSNE) and coaling
material (CM) (d) *sheelconlent o fprotein (P),
silica with protein (MS5-F) and cv ating malerial
(CM).

The BEM morphology of the sample with ard
without coating was captured (Fig, 2.2). The surface of
the urea pellet withaut the nanocomposite eaating 1s
roughiand porous,whereas the surface of the urea pellet
with the manovernposite coating 15 srnooth.Furthey the
eross-section of the coated pellet with diffe rent coating
matenal percentages shows asigmficant changeinthe
size ofthe coating thickness. Thus, the-coatig Huckness
W CUld, CUS, and CU4 las beedi obiserved to be 326,
287, and 215 |um, res pectrvely, whichclearly shaws that
the thickness g proportional to the coating amnaunt usecd.

o | .
5

SEM images showing the surface morpholagy
of uncoated and coated urea pellets (a-i ii),
respectively, SEM images (b-i, b-ii), (c-i,e-il) and
(d-i, d-il) shewing cress-section morphology and
coating thickness of CU14, CU9, and CU4,
respectively,

Assessing nulritional manage ment approach
forenhanced cane and sug ar productivity of
multiple ratoons iniliated under variable
dates

& feld experiment was carred out with the
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objgetive to develop feasible teehnolozy to improve the
sugarcan: vatoon productivity, prefitability and
susteaunab ity in multiple ratooning systemis, with the
application of sugarcans hagasse ash (SBA),
sulplitation press mud ealke (SFMC), brown manurs,
ard potagsitum silicats, The experimentoonsisted af 10
treatments in the main plot (nutnihonal management)
withtive treatments vz Wl recommended practices of
ratoonmanagement, M2: 114300 kg 51/ ba through
SBA, N3 WN2+500 kgSPMC, N4 N3+ foharsprayof
2.5% potagsium silicate at0, 30 and 60 days of rateon
wrutiatienand 15 : M4+ brow nmanuving of Sesbanirat.
ratooming. In sub-plot, two treabments as dates of
sugarcane mivon mitiabion vz 01015 December & D2:

16 February. The expenment was mtiated with ratoon
initigtion on Decamber 2021 and Felbirugry 2022,
Treatments weregrvenas persche dule, The first ratoan
was harvested asper D1 on 15" Decemnber 2022 and the
rast ratoonwillbe harvested as parD2 treabment on 157

February 2023, Second year experiment was wrutiated

o Oetober2022as perscheduls.

Enhancing water productivity of sugarcane
production system by regulating irrigation
regimes and field moisture manage ment

Atield expermment to assess the nfluence of W/
ZPE based wrigation regume and field moisture
marag ement practices onsugarcans grow thand yield,
water procductivity, and water footprint was imtiated i
Fabruary 2021. During the year, the performance of the
first spring-planted sugarcane erop as influenced by
vanous treatments was assessad. The crop was planted
withthe help ofa sugarcane trench planteronFebraury
12, 2021 sfter laser levelling the expenmental field and
pre-sowing irrtgation and was harvested inFebruary
2022, Theexpermental field was made-up of Frn x em
plots planted with four paired rows of sugarcane ina
160:30 configuration, and the frenchies formed remeauned
intact forap plyingarngaton treatments unhl monscon
semson arrived. Earthing up during the rainy season
rasulted i trenel forrnationay the miter-roty spacss that
were used forpost-mensoonimigation treattments. The
crop was grven general wngationat 30 DAF, and
thereafter annirngatiors ched ule was ad opted gz per the
technieal programume. The experiment consisted of
mantaming irngationregmmes (03) basad onIW / CPE
retws 1.0, 0.8, and 0.6 with an wrigation depth of 78
munt, Six moeisture management practices wiz, Tlood
rrigation witheutmuleh (1M1), Fload irnigation with
muleh (M2), trenech irmgation without muleh (M3),
tremeh irrigation with mulely (M4), alternate trench
urigation without muleh (M5) and alternate trench
wngation withmuleh (Me) wers take . The quantity of
waler applied to every plot for sach imigation was
measured with the help of a water meter. Irngation

O
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Table 2.8. Effectofdifferent irrigation regimes and mao ishire managementpractices on sugarcane growth and
yield
Treatment Tilley ner. (D00l MMC Cane length  Single cane wl Cane yield
135 DAP 295 DAP {00t/ hal fem) kg tfhay
Irrigation regime
i 1973 115,88 115.16 203,02 a5y 5623
T8 192,93 120.06 180z 2FLET B3 B35
I3 19762 120.56 10183 1E9.23 07 & BR.02
ED (=005 NS NE R s 004 330
Aol sture manag emeni
Filoading withoutmulch 15309 114.58 10847 20T VBt G470
Flpodmg withomdeh o d i i 12445 1NB.6Z 20578 0E51 8811
Treneh irngalion withs dl rmdlch 192161 11981 11373 153.44 D789 B4 57,
Trench irngation withmuleh 198,54 17682 106.58 20851 DBE7 B717
Altemate tmnrhwithout ouleh 18121 12078 {oa7s 1870ne a7Ez 7H3d
Aleemts treneh withmulch 3.0 1674 L0666 13,57 0778 §2.13
CD{T=10.05] 1123 De.58 4,65 1123 0025 2:50

regunies were laid to mewn plots and maisture
management practices wereallattad tosub-plots. Astnp
plot design with three replications was adop ted. The

Evaluation of sugarcane varieties fordought
tole rance

crop was harvested inFebruary 2022 and the ratoon
erop was mitiated with similar treatments and an
obgervation schedule, Data collected and analyzed
thraughout the year show that irrigating sugarcane at
an W /CPE ratio of 0.8 was the maost ethicient for the
weter scononty and wmereases svater produchivity in
sugareane with little jeld penalty (Table2.8). Imgation
w trenches arturrows was found to be as effective as
Hlooding inproducing acormnparable visld whilesawirg
g sigiufieant amount of irrigation water. The lughest
water productivity was ob tained with alte rnate trench
wngationatsubsequentirngations, however, witha yeld
pemalty {Table 2.9). Muleline was the most effective
when irngation was applied i1 treviches or alternats
treriches. The water tootpoint of spring-planted
sugarcane 11 s ub-tropics was in the mange of 115-130
L/ kg depending on the irrigationregime and moishuoe
management practices. The blue water footprint of
sugareans was around 10% of the total water footprint
w1 sub-tro pies,

Thus experiment was conduntsd underthe AICRP
onSugarcans at [CAR-TISE, Lueknow Fesearch Farm,
withithe objective of idenbfying drought tole rant vaneties
suitable for speecific agra-climativ conditions, The
expermments wereinitiated during the s pring seasen in
thres years 2019-20, 2020-21, and 2021-22. The
experumenteomprising 12 treatment cambirations was
latd out w1 & stap plot design with three replications.
Three early maturing vaneties, viz: CoFk05191; Calk
24184, aned Colk 9709, ane thres mud-late maturing
varieties, vz, CoLl 09204, CoLlk 11206, and Cas 08279
(total evarieties), and two irngatwnscheduling as stop
treatments, wiz, imgation s ehed uling st I'W/ C.F.E. ratios
of 1.0(18 1) and 0.3 (IS 0.30). Eacll wngation tune, the
eropwas rngated 7.5 an deep.lrngation treabment wag
started 50daysatter the planhing ofsugarcanse. Ameong
the spevaneties of sugarcane, CoFPk 05191 produced the
highest WMC, cane girth, sugarcane yield, juice
extraction percentage, and CC8 t/ ha, whichmay be due
to the prmduetion of lugher root dry weight, L AL and

Table29. Effect of irrigationregimes and moisture manage ment practices on water productivity of spring
planted sugarcane in sub-tropics
Treatnient m Rk Total WP Lrrigalion wates WP Tolal
(e (mm} {mmi) Lk g) (Liky)
lerigation regime
11 &3l 1med 105 727 teg1=
12 - B 10868 1480 T 19755
I3 4433 108E.8 53813 5604 LE3T
Moisture management
i1 693,66 1D8E 17BLE6 72.00 Z05.58
wz 659533 1086 7433 713 20148
M3 557 1088 154500 6336 194,60
M4 24033 1088 162833 G196 L& Bl
K5 L 188 153780 S502 110
(%03 476 1D8E 161400 51LE7 16& 46
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average cane weight. The minunium reduetion in
sugarsanes yield was to the tune of 10.76-13,9a% with
tre atrent 15030 over treatmant IS L0 with vare ty CoF k
05121, follewed by vaviety CoLlk 11206, which was at
parwithCaLk 94184 (15,19-16.8%).

Biology and management of binding weed
Ipomioea spp. in sugarcane

& pot expeniment on the growth behaviour of
Ipomoea spp. compnsing of Ipamoea hedertfolia, I triloba
a1l Lol was conductad durine the sumimerseasonaf
2021-22. Results tevealed thatall the species of Ipooen
undertaken i the study sigmficantly differed wath
respectto plantheight, root length, number of leaves/
plant, stem and root dry bramass ete. Ipomoca hederifolia
and [ trilcha had signifreantly lugherplant height and
root length than [ wil, Hewewver sigrificantly higher
stenl, roat, and leaf dry bioniass were recorded with
I tnloba overthe other twa prevalentspenss ofmorning
glory. The lughest number of leaves / plants was record ad
withl hedeifolin, Among differentspeoes of pravalent
morrung glory, I milhad lesser growth with respeatto
plant height, oot leng th numberof lsaves / plant. stem
and mot dry biomass, indicating weaker competitor
spevies withsugarcans orops. The Andingsof this stud v
showed that two species of morning-glory I hederifalia
avidl [ driloba may exertniore campetition with sug arcane
ern p, hencenecessating therrmanagement wallin tume
ta avold reld lossas:
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ICAR-ISR Lucknow and ICAR-CAZRI,
Jodhpur (Rajasthan) Collaborative Project

Efficacy and evaluation of potassic organo
mineral fertilizer (OMTF) in s ugarcane crop

A feld trial toassess the potassic argano-mineral
tertilizer (OMF) i sugareane erop wasrubiated during
thespring of 2020 a5 a sollaborative projeetwith [CAR-
CAZFR], Jedhpur The OMF eontams 10% K unng
feldspar, developed by ICAR-CAZRL Jodhpur. The:
release of potassium from 1tis gradual and slow over
the erep growth periad of the sugareane erop. The
treatments were mposed on the first ratoan erop,
wutrate d trsp ring 2021 ard harvested in Januwary 2022,
The experiment compriged ten treatments in a
rand armized blook design wath theee replications in
different comb mations of MO P, OMF, and FYM with50
mitd TE% recomrumeindsd levels of potashu Potassium
troughmunate of potash (MO P) registered higher cane
daameter (227 em), NIMC (1165 thousand/ ha), and
girigle-cane weight (00976 kg ), resulbing insigmificantly
highsst cane yield (327 t/ ha), closely followed by OMF
(99.7 t/ ha) at 100% of recommended K. Sigruficantly,
cane yieldinersased wth mersasing levels of potassium,
beingat parwith75 and 100% of Klevels( Tabla 2.10). K
through MOTF recarded lugherecane and sugar yields,
being at par with OMF at 50, 75, and 100% of the
recommended level of potassium. MOF inereasad the
care yield compared to OMF at differentlevels of K. The

Table 2.10. Effect o firrigation treatments on suganane yield

¥ deld (Yhha)
Treatment P h s &% i il oh Y
crop radacn raloon ratoonn  raloon rataon raloon
T Fiantmg at7s cnvsw lo row distance with
Surface srigahon frvecomumend e fartilazary B ah 7 .58 30,08 B T 5 F6.50 w153
apphsakonmed
T2 Piantngal?s crvrow fo fow and at
7437 73 i . 99 e 7 7
alternate row disp irngahon-ferksation £57 o e =68 © o o e
T3 Paired row plenting wnder 406110 =40 on ) — N ) R .
with drip irrigationfartigation. B152 b Fr ANl 5098 51,58 &9,78 3543 523
T F o 1antin derdS=13 o . .
it Ak Don | i s.0§ 71 BLEE A% s81s 4T3 slg2
with drp irngalkan-fertigahion,
T5 Tared tow planting underod«120 x60 om = : - =i ;
: 2 5 ! 3 : f 309
with drip mngatondamgation et b o8 B350 2100 B30 43 4. 18
TH TPaped row pientng under $H4110 <40 an =
(% 1] i1 i .45 -l N 13 45, ol i
with Sub-surkace drupanzation ferhigaton i b pas LA . M j
37 Bddpsldng i faig pUpNoIg eltodl| | | pyvg §5.91 BYT2 6508 6639 L83 46D 70.89
(10573 em) with d rip irrsy slon-fertigation
TE Plenting al 90'emraw lo rolv distancs
withSurface irmgation & récomminded BTG 44.74 44z R [ B 2 4243 3506 3,39
fertilizars appheationinsotl
Average for dnpimgatsd crop 70.59 =3m 772 SLE2 TR HB.58 4497 a7
Average for surisecamigated crop L1l i 5006 3474 35 g 3568 A
SE+ 1.44 272 0.7 155 1.40 120 147
o, 045 253 L8O iz 273 2.5 213 2,58

O e —,-



lowest vane yield and atteilb ules were noticed inabsaluts
contm] (69.8 t/ha). When compared to only I and P
appheatinn potassium ap plication etther throughMOF
or OMF, improved cave and sugar visld, The results
revealed that K application thmugh potassic organe-
muneral ferthzer (OMF) mproved cane vield and quality
and ap peared tabe analtermative source of K without
a1y de time ntal effect on yield.

Sustaining sugarcane yield under multiple
ratooning through drip irrigation

The experunent was ufated from the 2" mtoon.
Minthrateen crop has besn harvested i the first week
ofF ebruary, 2022, The erapwas dnpomgated daily and
fertigation was done weelkly. Recommended dose of
fertilizer e 200 kg N, 60 kg F, O, and 60 kg K was applied
through ferhigation i 20 equal doses. hirigation watsr
was kept equal to pai1 evaporation. Drip irrigation
trezbmente were provided withirngation wateregual to
0.6 tumes the panevaporation, assurming 00% surface
ared of held as wet.Surface treéatreants sware tmigats d at
IW /CPE ratieequal to 1 and depth of urigation water
was keptat80mumn. The lughestsugarcane yviald (4736
t/ hal was recorded i dnp urigated crop when plantig
was dane u1paiesd mow planting st 45« 135%45 em (Tab =
2.10). The lowest sugarcane yield (35.06 t/ha) was
recorded in surface wrngated crop planted-at %0 om
spacng. The highest irngation water use sthetency
(1020.6 kg /ha-em ) was rcorded in drip irngated erop,
planted m paured row & at 45=135 =45 om (Table 2.11),

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

The lowest irrigation water use effieis ney (438.3 kg / a-
o ) was tecordad insurface wrigated oopplanted at&0
o spacing. Yield decline in sugareans ratoon erap
(average af 47 ta 9% ratoonis) with res pact to the plast
erop was 38.9% m surface wrigated erop whereas itwas
only 19.1% in drip irngated crop. Average irrigation
walter uses fhoianey with respect to plant erop was 20 %
lags 1n surface urigated orop, whersas itwas 5.6% higher
in drip irngated erop. Clumyp mortality was 25.53% in
surface irngated crop, whereas it was 15.6% 1 doip
irrigated crop,

Temporal estimationof droughtin sugarcane
growing region by using drought indices

In the study, the drought characteristics of the
sugarcane- growing regions in the Bahraieh distrief i
Uttar Prades hwereanalyzed. The studyused a vanety
of metaoralogical data, including maximum and
munumium temperatures, sunbght hours, relabive
hurrudaty, rauntall; and evapotranspiration from 1990
to 2020, The study alse emploved the standardised
precipitation wdex (SPT) and reconnassance drought
index (RO as the tvro me teorolngmaldmught mclices
(Fiz. 2.3 & 2.4). The mesultsshowed the everall irorease
in the drought seventy, area, and frequency dunng the
study petiod in the Eahrawhdis triet, maunly due to an
inereass 10 evapotrans piration due to climate change.
The 8F1 mdex has reanfallas one input data while the
EDM index las two input data, potential
evapotranspration; and ramfall foride nhtying drought

Table 2.11. Effect o firrigation treatiments on irrigation water use e fficiency

IWUE (k g/hacm)
Treatment Plat el 55 2] Tl B ek .
crop rito'on rilo on raloon ralvon radowun | raloon “"“"5“

T1 Planting at7= om s’ ko row distsnes with

Eurfars irvigalion & meommanided bertilizars =HIN 531 si58 TR 3388 Tige {538 £B5 10
application tn soil

TZ Flerbmgat 75 emrow torow and at sltemats
raky dop imigaton-lerligaion

T3 Pairsd row planhng under 404110 <40 cm
with dep Engabendetigation

T4 Paired row planling under 45155 % 45 om
weith dem sz aton-fargalon

TS Pairdd raw plantmg undsr 60100 <60 an
with drip srrizabon-fertigalion

TH! FPaired row planting under 40110 =40 omy
withSub-surfacs dnpimgaonlertigation

T7 Burace dap mRing- gt planting et bo d
(10575 om) with d mp irris abon-farligathion

TB Pianhngat30 covrow bo row distance wath

17 13609 14367 7585 10145 19T (0ISD. 12632
12146 12023 13472 Bls4 9932 19619  Bas 1154
0e66 17114 IM30 8205 10DAS 20618 10205 19720
271 14718 12961 8504 9852 20010 9481 12864

N7z i3iaz fddaT 84S 05,0 167 Fe2 {2504

15212 18016 16313  871Z 10691  2008s 10045 14544

Surfacs wrraton &vecommend e fartilazery o0 5027 051 J348 ST &30 4353 4505
apphoation i sail
Averpge for drip irtigntsd drop 11828 13610 1354.8 B35S 10059 19740 o893 1755.4
Average for surdars imigated crop =10 3074 5e1.0 ] Ny I 5208 4 4728
SF4 17.50 4.2 plafe | g g el ¥ I06s TR0
CD, 0:05 3l B85 .67 3L I5.96 53.99 5148
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Fig. 2.3 RDM value verses months

ineidesats. The 8Plindew id entified atotal of 23 drought
months i the stucy region, with 55 seyvere to extremaly
dry months. Extremely dry drought years were 1990,
1996, 2001, 2008, 2013, 2016, aitd 2018, Inthe ease of the
RDI indewx, 68 drought months wers observed, with

Thaidihs da ll'ﬂlil‘
Fig 24 SPIvalue verses months

extremely dry drought years observed inithe 1990, 1994,
1996, 2001, 2008, 2013, 2016 and 2018, The study shows
arunereasing trend inthe potenbial evapotrans piration
mitd the number of drought months, which severely
unpact the growthand productivity of sugarcane.
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CHAPTER 3

Management of Insect Pests and Diseases

Survey and surveillance of major diseases
and insect pests of sugarcane in sub-tropical
India

Burveys formsect pests and diseaseswera carriad
ot from February 20220 N avember 2022, InFabruary
2022 10 the command ateas of DEM Sugar, Fupapur
(Hardei), neidence of top borer (V brood 5-7f%), stalk
borer, (<5%) and mealy bug (traces) was obsarved at
certaun locations intle sugarcane variety Cao 0238,

Thevarety Co 0238 was found to benfacted with
ved rot i 70 to B0% areassurveysd, i the cormimand
areas of HPCL, Sugauli MEE, Narkatiyagan), Hannagar
Sugar Mills Ltd., Hannagar and [ISE RC, Motipur, 10
March 2022. Inewde nees of pokkah boeng (up to 30%)
a1 smiut2-10% ) were obeerved inthe vanety Co 0238
wi miost of the locations. The variety CoP 16437 was
taund to be infected with sugarcans walbnallthe areas
surveyed. Incwd snees of red rot. smut. vallow leaf disease
(YLD) and GSD were nobwced with the variety CoSe
01473 to the tune of 2-10%. Incidence of smutan the
vartety CaoP 9300 was found to the tune of 1-5% Spormdic
mndencss of pokkah beoeng, FE0, YLD and leafscald
wemr alsoobserved i other varie hies inthe most of the
locationssurveyed.,

I April 2022, Datia and Marsinglipur (MF) were
veited. nadenece aftoplbamrinereasmg inthe area was
believad tobe spread by sesd matenal transported From
UR.Farmerswers fugeastad to optforPM practices for
top borer and otherborers too. Overall, insect imeidence
was low. Inadence of Pyrilla perpusillo was observed in
ratoon crops. In all the willages of Datia, old cane
wane ties like Co 1148,C0 1158 Co 1169 gfe, were under
culbvationin more than 90% of the area and i seme
pockets the vaneties and Co 0238 and Co 0118 ware
affected withred rotand pests. The command areas of
two sugarmills, Melalsuta Sugar Mill, Barwani and
MaaFawe Sugars Pvt. Ltd. Dhar were surveyed inthe
lastweal of May 2022, The ratdon crops ware infectad
with smiut. The ineidanes of srnub(50-20% ) was re portsd
mratoonerap of CoTEL BOO5 wath one fiald was heavily
witested withwhite fly (90 %) tnild ekalsuta Sugarhill,
Earwai, Incidernce of earlyshootborer| 1-4% ), tophorer
and root borer (traces) and mealy bug (1-2%) was
observad i both the sugarmull areas.

In June 2022, Balrampur Chiru Mills Ltd, Unit
Heudersarly, Bammbanks, UF and its commmand area wers
surveyed. Co 0238 18 the meayor sugarcars vanety inthe

areaand havingmore thane0% of the total cane acreage.
Even thoughthe wvanety has suseumbed to the diseass,
the averall incidencs of rad rot during early stage 1e.,
tille ring phase was low. The variety CoS 08272 also got
infected with red ro tin Budlwal area. The inmidence:af
ather sugarcane diseases ramely smulb was noheed
1-2% in the varety Co 02838 and Ca2 08272, Pokkah
beeng was found assocated with the varetyCo 02581
the range of 1-5%. Sugarcane grassy shoot dizeass (G50)
was notwed(1-2% ) in two vana bas (CoLllk 24184 and Co
0238), sugarcans mogate was found in traces
irrespective of the variety. Ingeot pests wers well
manage d i the command atea.Sporadicinede nees of
mealy bugs, aphid, top borer and rool borer were
observed.

In September 2022, the sugareans growing
command arsas of MagadhSugarand Energy Ltd, Sasa
Musa Sugar Works Ltd, and “Fishou Sugar Wills Lite.
Gopalgan nBihar Avad hSugar and Energy Lid. Hata,
Kushunagar; United ProwdenesSugar Co. Ltd, Seorabn,
ard Triveni Energy m1d Industries Ltd, Ramkola,
Eushinagar district in UP, were surveyed for the
sampling and ineid ence of differentdiseases and msect
pests. Four varneties, namely Co 0238, CoP 9301, CoP
16437 and CoSe 1423 wers found to be infeeted witll the
different diseases. Almost all the fields of Co 0238 wers
found nfected withred rot, upto 40-60%. Vansty CoP
16437 weis found mife cted with sugareans wiltin all the
surveyed areas. The tncdence of pokkah beoeng waz
noticed inseveral varieties and it was up to 40% in the
vanety Co 0238 atthemostof theloeations. Inewdernece of
red rof stnut, YLD and GED were noticed i the varistie s
CoSe 1423and BO 154 o the tune of 2 to 5%. Sugarcans
smuubwas observed in the varety Co 02386 te thetune-af
2-10%, whereas with the varnety CoP 9301, 1t was 1-5%.
Sporadic YLD and leaf scald were alsoabservecin few
loeations surveyedlike Gopalgan.

Severe imeorde nee of sugarcane woollyaphid was
ébserved at Padegaor, Pune, Pravaranagar, Navsan,
FPawarlheda, Kawanlha, Basmathnagarand Rudmirin
MNovember2022; inthe varieties Co8e032,CoC 071 (Va1
Pung] and Co 19017, CaT 195366 Basmiatlvegar). Severs
udidence of roat borer, white fly and mute was alse
recordedinCe 19005 (Rudmir), Co 17001, Co™/51 16121,
Co 82032, Co 17001 (Kawardha) and Cald 15071
(Meawsar] respectively [neidenes of internode borerwas
0.5% ancore basts. While, incidence of smut was about
10%. Ratoon stunhing flisease (RSD) was also seen at
somea places:
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Survey and surveillance of sugarcane ciseases
were cartied outat He ICAR-TISE reseamh farm to know
abaut the prevalence of diseases: Brown spot disease
was recorded up to 20% on the speecies clone Khaka.
Minar diseases like black stipe, ved stripe, vine epat,
eye spot and red leaf spot were abserved in trace
arnauts. Diseases ke wilt (Co TF1Fup to 15%), stmut
(CoLk 11203, CoLk 11204, Co 0238-up to 20%) and
pokkahboeng (CaLll8102, Co 7717, Co 0238-up to 30%)
were racarded. Viral dseases hlke YLD, BV and BCEV
weressanonmostof the vanetie planted atthe research
fam.

Burveys were cond uctad v the: sormmeand aress of
Prevvara, Kolpewadi, Bangevani, Ashol:, Sﬁngnlmr arid
Fahuri Coaperative Sugar Mills of the distriet
Almadnagar and sugarcens growmg area of the distnets
Washik and Jalgaon, Maharashtra for the seasonal
prevalenes of diseases and pests unthe sugarcane fislds.
The mowdence of diseases vz, brown spob rust and
pokkahbeoeng ware olyserved withe range ot B0-97 %, 40-
80% and 21-30%, respectively in the surveyed sugarcane
fields. The incidence af yellow leaf disease (YLD) was
menitered trem 20-85% 1n Col 0265 and 751 8005
vare bes and ammoer neid etiee of sugarcane leal scoreh
(10-20% ) was alse repartad i bath the vareties (Fig.
3.1

L ¥
incidence of diseases & Brown spotreddish
brown to dak brown ovalshape spot;b-Pokkah
boeng,toprot and punchire leave swith necrosis
symptoms; c- Brown rust- mass of uredospore
on sibepidermal uredinia

Among the insect pest wnfestabions, the wbate grub
wfestahonwas sporadicinthe range of 40% to 80%, the
uifestatians ofw colly aphid, pyrilla, internode and early
shoofborer were meportad to be in the range of 20% to
40% and minormfsstations of top borerand roothorer
were also reported in the suwrveyed sugarcane fislds,
Whits Hy wnfestation was 70-95% in the sugavcane-
grown area of Jalgaon, Dhule and Mashik District in
July, howravar, this level sfinfestationwas sbserved in
December in the sugar mills command area of
Abmednagar (Fig. 3.2). Wihute grub beetle smergence
started with the ongetof pre-monsoonshower and the
highestbeastle smergence (500-1800 beelles /day) was
observed between June July 2022, Haledrichas armia was

B
ANNUAT REPORT 2022 m

=T TR
[

the d omirant species recorded from the cormmand area
of POV VPSSK, L td, Fravaranagar (F1g. 3.2).

Incidence o fpests @ white fly nymph and pupae
atthe lower leafsurface; b- Woolly aphid adult
and nymphal stages on lower leal surface; c-
Pyrilleggs and ny mphal stages; d-mtemode
borer, exithole with excrela andcane damage; e-
Top borer damaged lop with larvae top drving
symploms; i-Rool borercane damage and larvae

Fig. 3.2

While gruh adult emergence, collection and
damag e a Adult beele fee ding onneem leaves;
b&cbeetlecollection during ¢ mergence studies;
d-cane damage, e-Pupal stage, F Grubs

Mycoparasitic fungt inewdence of 50-80% was
observed onbrow nrust fung: that seeurred inCold 0285
and Co B6032. The predator of sugarcane pyrilla
Eptricaiin melanoleueawas observed in the range of 2-3
cocoon per leat dunng July - December. The woally
aplid predater Micramus {pomtis was observed in the
range af 8- 10 perleaf where ligh densities of nypmphe
were present Theinfestation of predators was observed
onnymphal and pupals tages ofwhite fly and labormtory
study indicated the lighest emergence in pupal stage
as compared to ny‘mph(ﬂg 341

Entomopathogerie fung: (EPF) infection was
recorded w the white fly p arl:mularly i the months of
Jure-Augustand nmenths af Octaber-De semberin the
distriets [aleaen, Dhule, Washik and Ahmednagar. The:
mumimiified larvasof lily borerand fall ammywonn were.
observed dunngsurvey and EFF was isolated and pure
culbures were maimntained at BCC, Pravaranagar
(Fig. 3.5),
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Predators reported during survey and
surveillance a-Micro ums igorohis feeding on
adult and ny mph of weelly aphid, b- pamsite ids
emerged fromnymph and pupae ofwhite fiy; e
Epmricania melanoleica cocmon and eggs;: d-
predator feeding on nymph ad pupacofwhite

Fig. 3.4

Entomopathegenic fungireported during survey
and surveillance a- lilv borer mummitied larvae
b- micro photograph of iselate d pure culture; -
Fall army worm mummified larva; d-
mirephetograph of isolated pure culhire; e EPF
nn white fly nymph and pupae; E
microphetograph of aymph infested with EPF;
g microphotograph of isolated culture; h-
parasitized pustules of rust; d- parasitized
wredinspuore

Dispersal, host location, kairomonal effect
and recovery of bio-agents, Trichogrammnia
chilonis and Tetrastichus how ardi

Response of parasitoid ratio on quality
attributes of Trichogrannna chilonis (top
borerstrain)

Indivicdual T chulons male and female of top borer
straunnt (eollected on egg mass of top borer) svere kept
smigly inglass vials (70 x 301mum ). The female was fed an
streaks of honey - water solution { 1:1v/ v). Trichoeard
was cubinto small preces (40 10 mm) and 150 eggs of

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

. eephalonion wers plued an each Trchoeard and about
75 eges onsubsaquent days till death. Each individual
trichacard was provided with 1-15 femalesof T, chulonis.
in glass tubes (20 » 4 om) geparately and allewed to
parasitise for24 hws. The Trielwcards were remaoved and
kept separately for emergence. The experiment was
conducted at 2842°C &65+5% RH 1ina BOD meubator.

Developmental period of the sugareane adapted
top borer stramn of Trichogmmma chuloms varted from 8.6
to 12,0 derys.The tamale ratio (7) d elavad the development
periad (12 days) while 159 raho supported fastar
develspment (8.6 days). The development period in
othersexratios were at par Masamium tecundity (139.2)
was recorded in 158 ratios followed by 148,139,128,
Percentage of adult emergence from clifferent female
ratios vared fromt 89,8 to 120.2 and was masnmurm
7@ and 149. The competition between the developing
paragites for the avalableamount offood inhest appears
to the factorthat inhibits the nomal development of the
parasitoids. The female progeny emergencs was
mamum (77.2%) with 2@ ratios followed by 6@, 7,
119,139,159 ratws (89.7- 73.3%). As parasitoid ratios
wereass, the ratiosof femalesd ecrease.

Kairomonal effect on Trichogramma
chilonis Ishii

Semles af Coneyra cephalomea (laboratory host of
Trichogsmmna) weare callected from freshly simerged
leh aratory reared moths by immebilizing at0-2C. Fifty
fresh UV treated Cowyracephalonicasggs were glusd on
simiall trichoeards. Sealss of Coreyre ware sprinklad an
trichooards, wlhile control strips had no seales. Thase
trichoeards were prownded to freshly emerged mated
female of T. cluloiie for parasihs ation The expenmernt
was condueted inthe laboratory at 28220 Cand 65 £5%
FH with five replieatiors. Theugh the development
penod was moremneggs with Corcyra seales (Fig. 3.6),
the feeundity rate was higher than thatimeontrol Adult
emierzence vared fron1 96 3 to 104.1% . The scales-freated
trichocards showed that Corcyra eggs were super-
parasihsed. Femals emergence w asmaxtnun (T8.75% )
n treated eards than untreatsd cards (68.71% ). F ammale
hiased sex ratio was mirmmum (2.21:1) snuntreated than
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Fig. 3.6. Kairomonal effect of Corcyra scales on
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m treated eards (3.74:1), Comparson of data clearly
demonstrates that repraductive patential was
sigruficantly enhaneed due to moths’ secales treatment
of the triche card s compared to contral.

Natural incidence of insect-pests on
suganane

Top borer, Scitpophaga excerptalis

Ineidence of second brood was significantly
lughest (27.5% | 1nCoLk B102 followed by CoLk 11203
(204%), CoLk94184(24.9%),CoLk 11206(22.5%), CoLk
18203(22.7%), Co 0238 (18.4%), CoLk 16203 (22.7%],
with the leastsusvep tille oresbeing Ehaka, Col64,Col
787, Ca7T17,ColC 671, Co 1146, CoLl 13204 CoS 8436,
BEQ 91, Colk 16201, CoLk 16204, CoLk 16202, ColLk
14201 and Co 05011 (Fig. 3.7).8econd brood ineidence
was hugher than third and fourth broods during 2022,
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Fig. 3.7. Incidence nflop borer broods in different varieties

Mepamum meadenee of third brood (14%) was
observed inCoLk 8102 and Co 0238 followed by CoLl
11203 (128 ‘.'t']_ and CoL k 4184 (10.8% ), with the
ineidence ranging from 3.1 to 9.3% 1nCoS 767, Cof 64,
Ca 7717, CoC 671, Khakat, Co 1148, Coll 132704,
CoB B436, CoL k11206, EO 51, CoLk 16201, CoLk 16203,
CoLk 14201, Calk 16208, CoLk 16204 and Co 0501 1.
Maost of the top borer attacked hllers cidn’t form
harwes tab e danss.

Mimmunt ineide nes affourth broad was meornded
mnCof 7o, Col e Co 7717, Col 671, K hakat, Co 1148,
CoLk 94184, Colk 13204 Col 8436, CoLk 11206, 6L L
11203, BO 91, CoLk 16201, CoLk 15202, CaLlk 16203,
Co 16204 and Co 05011 (0.7-10.4% ). Incidence 1n
suseeptible varieties CoLlk 8102, Co 0238, and CoLk
14201 was 16-17%. Fourth brood (everlapping
generation) ocourred 1in the middle of August and
continued billeary September.

Stalk borer, Cliilo auricilius Dudgeon and
Internode borer, Chilo sacchariphagus
indicus (Kapur)

Incidencs of stalk barer i standing cane (in
Auvgust)vared rom 2.2 te 0.8% 1120 venetes. Activity

B
ANNUAT REPORT 2022 m
= ETThmaET,

TR
[

afstalkbererinoreased considerably d uning the morsoen
from August snwards and overall erop damasge was
ancentuated. By end of monsoon perod, stalk borerlarvae:
infested tiewater shoots. cidence ofinternods borsr
ranged from 0.4t £3% i different varieties instandms
cane 11 August, The vaneties with soft rind generally

have a highsr inadenee of internode borer than those
with hard rind.

Mealy bug

The inmidence of pinkmealy bug, Saccharicoceus
saceiiart (Cockerell) was observed 1n standing cane m
the manth of July and August (Fig. 3.8). During July,
maamurn anad ence was observed inCoLk 16202 (36,6 %)
followred by Coll 11206, Collk 8102, CoLk 94184, Co
1148, Co8 8436, Co0238C Lk 16201, CoLk 16204 and
Co05011(28.1-33.9), Hawever during Augustineidence
inereased withmesirnum in BQ 91 and Col a4 (61.2%)
followed by CaC 671(59.9%). In the res tof the vaneties,
ibvaned from 32.7-57.9% (Fig. 3.9).
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Fig. 3.9. Incidence of mealy bug in different varieties

Silken disc in the female and male pupa of
sugarcane top borer

& prophylactic protection of silken dises 15
produced by the larve thatalsemaintains the required
humidity around the pupa in pupal chamber by
preventing themos ture, The observations in three parly
meturing varieties (Co U238, CoLk 94184 and CalPk
09151 and two mid-late varieties (CoL k8102 and Calk
153204) showed that the mean number of silkan disos
guarding the female: pupawas lugher i first; second,
third and fourth broods i the wariefieg CoLk 13204
(£.80), CoLk 8102 |8.51), CoLk 8102 (5.82) and CoPk
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09151(5.89), respeatively(F1g. 3.10). Themalepupa was
,suunu.nded by 5.67 (CoLk 153204), 7.08 (CoLk 94184),
5.38 (Colk 13204} and 3.90 (CoLk 13204]) silken cises,
respactively iFig. 3.11), The female pups showed &
greater nuenber afsille ndises thanmale pupa (Fig, 3.12).
The sillervdises were more mantenor end than p ostenor
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Fig, 3.10. Silk en disc i female pupa of sugarcane top borer
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Fig. 3.13. Silken disc in the female and male pupa of
sugarcane top berer

ICAR-INDTAN INSTTTUTE OF SUGARCANT RESTARCIHI

end of fernale and male pupa (Fig. 3.13). The numberof
dises was found to vary widely and was zreatly
wtluenced by the ceme vanety, hroodsand growthstage:
of the cane.

Field parasitization of diffe rent broods of top
borer larvae

HMatural field parasitization of larvae of top borsr
(firgt to fourth broods) by three parasitoids 1.e, Isatimn
Javensis, Rhaconatus scirpophagas and Stenobracon
niveedlae (Fig, 3.14) was ebserved inthree early vareties
(Cw 0238, CoLk 94184 and CaFk 05191) and two muid
late vareties (CoL k8102 and CoLlk 13204) to the extent
of 12.8%, 5.7%,20.0%, 5.6% and 21.1% 1nCs 0238, CoLlk
94184, Tolk 8102, CoLk 13204 and CoPk 05191,
res pectively, on the first brood of top barer. I [mwensis
parazitizad 1V brood enly in Collk 94184, CaLl 8102,
CoLlk 13204 and CaPk 05191 whereas 11Tq 0238, Both
Isobima and Rhacanohus parasitied the 1 hrad (Fig. 3.15).

Inthe second brood: masmum parasihzationwas
dbgervad in Call B102{12.9% ) followed by Co 0238
(9.3%), CeLk13204 (8.9%),CoFk 05191(7.4%) and CoLk
24184 (5.8%). In the second bread, the activity of
perasitolds seas reduced dus to lugh tempsrature and
lowe luwmidity. I javensis was the daminant parasitoid
contributing masimum mortality of larvas in the thard
and the fourthbroods. Mortality of larvae oftop borerh v
three parasitoid s was highinthe third (11.1-21.1% Jand
fourthbroods (23.3-32.6 % ) inall the five vaneties,
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Fig. 3.14. Parasitoides of tep borers
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Fig. 3.15. Natural parasitisation ofdifferenibroods oftop
borer larva

Behaviorof stalk borer damage in water/late
shools

Weekly obsarvatons wersimade dunng December-
January anlate/ watershoots from sixvaneties e,Colk
94184, CaLk 8102, CoLk 13204,CaLk 11203, CoLk 11206
and Co 0238 (Fig. 3.16].



Fig. 3.16. Water/late shoots infested with stalk borer

IMeaxmum percentage of node damage by stalk
borer was found mCoLlk 94184 (33.2% ) and 1bvared
from 136 t025.3% nCoLk 8102, Co 0238, CoLk 13204,
CoLk 11703 and CelL k 11206 iFig A7), with 1-2 larvae
perinfested shoot, Inthe susceptible genotype te,Colk
G4184, 3-4 caterpillars were encountered na sngle
watar shootbute ach larva fonns its aven feecding tunnesl.
The tunnels made by the larvas extand from 2 to 4
witerrodes oflate shoats.
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Fig. 3.17. ncidence of mealy bug i different varieties

Developing arthropods-based soil health
indicators for sub-lropical sugarcane
ecosystem

A set of experments wete lad under two initial
S0C levels (<0.5 &> 0.9] to evaluate inpact of different
nutrient sounces and agrochemicals an bene fleiml goil
fauraand florain sugarcare agro-ecosystem,.

Berger-Farker index, synthetically desenbes the
species abundance distribubion (8AD) of disturbed
eommurnties and indicates the fraction of total sampled
mdivid uals that 18 contributed by the most abundant
gpacies, The Chao 1 indsxis& qualitatively measure of
alpha divessity wluch, besidas species richness, takes
wite accuuntthe ratio of singlators to double tars sivng
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mors weiglt fo rare species. This study assessed the
hio-ind ieator potential afthe Berger—Parker ind ex and
Chaal index by comparing their vamations ameng
different nutrients and pesticides ap plied insugarcane.
cultivatinn undertwa d ifferent initial sol organc cathon
levels and et differanterop growthstages viz, tillering,
grand growth phase and at harvest.

The Berger-Farker mdex showed that abundant
species are meaamum at grand growth stage of the erop,
changes among treatments at different erop growth
stages underdifferant higher imbal 80C and i ease of
low erimbalS0C, gb undantspemes aremore at matur ity
(Fag: 3. 18). HigherChao Lindexwas shserved atmatunty
where inithal BOC wee mere than 0.9, Butin plots where
SOC was less than 0.5, diversity was more d urine sraned
growth phase of erop (Fig.3.18). So,1tmay be coneluded
a5 abundance and diversity of faunawere related with
S0C as wellas erop growthstagss.
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Fig. 318. Diversity of soil microarthropods under
different sources o f nufrition at different crop
stages (HOC = Inilialhigher soil erganiccarbon,
LOC = initial lower soil erganic cazbon)

Impact of seil application of chlorpyriphos and
chlorantranihiprole atrecommended doses revealed that
owverall pepulabonefsmlmicroarthropods was reduced
i comparnisen to their respective controls (Table 3.1).
Heowever, negative impact of chlorantraniliprole was
overcemeby thematurity of erop.

Nematode diversity and commuruty structure in
the sl sarnples (from low &lughSOC plots at tillering)
wiath their respective treatments were studied. Cobb’s
steving and decantation techrugue were used to 1solate
nematodes from gail. The nematodes were ob served
under the mierescope and based on dishinet body
morphelogy (buceal eapsule, mouth armature], these
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Table 3.1 Imp act o fInsecticide on abundance (%) of soil micro arthrop ods overtheresp ective controls

Chiorpyriplios
Initbil SOC level Crop Stage NPK NPE+FYM M Mo Fertl lixer
Tillaring & L o 20
SO (0.9 Grawlth 31 32 =15 iy
Harpant 68 L1 -5 30
Tillaomng 37 -30 -2 83
BOC | <D5) Growth <18 <38 - Bit ]
Hurvest «#H2 =] -f3 -a
Chlmntrmmliprols
Tilaring S 19 ar =
ROC [ #0.8) Frowth -8 14 -5 55
Harvest B3 4Bl 73 el
Tillaririe 20 Fral - 35 4=
S <0.5] CGrawth 7 Bl 3 21
Harranl 3 =31 36 510

were grouped infa predatory, enirivores, bacterial
feed ers, fungal feeders, plant-pamsitic and free-living oe.

InlughE8GC sol samples; the predatory and plant-
parasibie groups of nematodes oceurred the most The
predatory nematodes iz, Samuragp., Mononchus sp.,
Discalatmus sp., Actinol mrmussp. Donylamms s poand Ironus
sp. ware noticed wnth varying degrees af abund anece.
The frequency af oocturrence of these rematord es rangad
fram 75-100%. Among them, the most doarunant
nematode spectes were Dorylammes sp. (24%) followed
by Discolaimussp. (20.1% ) and Monanelndgsp, (19.7% ),
The bacterial-feeding nematndes were observed as the
most dommant group ameong all other group s. The
nematode species Ceplulobiis ap., Rhabditids sp. and
Aphelenchus sp. were presentin the lighest numberin
the soil samples. The plankparasitic nematodss wiz,
Fratylenchud sp., Criconenasp., Hemicriconema sp.,
Logudorus sp, and Helivotylendhis sp, wereobserved with
the Logidorus g p.and Helwotylenelus sp.bemg the mos!
abundant (Table3.2).

Among the low SOC soil samples, the bacterial-
feading nema’.tndes have been observad to be the most
deonunanteroup of nernatodes followed by the predatory
and plant-parasitie group of nematodas. Among the
predatory group, Dorylasrus spoand Motonclne s p. have
beenseerumastly. The Fhabdihds remeatod es wersmuost
dominant fellowed by Ceplialobus sp. among the
bactenal-feeding nematodes. The plantparasitie
nematodes oceurred infawer numbers s compared o
high SOC so1l samples with varying degress of
frequency. Crionema sp., Henwycliophora sp.. and
Tilenichostunyelis sp. were found to be mast abundant
(Table 3.3).

It 15, therefore, concluded that the maximum
numbers of bacterial-feeder nematodes and the
abundanwe of predatory and plant-parasibic nemato des
varied inrelation to land useand nutrie ntmanagenent,
howewer, the ceourrences of vanous nematode genera
from differenttrophic groupsin soil samples could be

Table 3.2 Abundanceof soilnematodesin high SOC soilssamples

SLNo.  Nuomaslode species Mean Abgolute
density (%)

A Predabn oy Messstod ek

13 Séemimap. &8 25

& Manonelns 1p, 128 5l

3 D colamus sp. 130 52

q Aot ol i 1p. 1.3 44

5. Elorylariins 1p, phil] [

B Iroviud sp. b % § -1

B Hacternal foeding nematodu

g Cephlobus sp. 13 43

& Rhalddulanp. 1.4 45

3, A e p. 111 ig

a Plisnl-p ariw ilic rirninlt ded

1K Prittylerichid 1 p. a5 iBg

11 Crdananiisp. 13,3 53

1= Hemercontma sp, a8 3o

13, Eongrdorie ap. 13 52

14 Hel vy lehifrir ap. 174 (2]

Absolute Relative Relstive BV
frequency ) density (W) Seguency (%)

837 o 168 4.4
100 19.7 gl 812

180 1 e | e 523
5 % 57 dp
140 240 179 62,2

i1 21 134 20.5

iz 24 3.0 39.2
812 4.1 0.9 412
100 3.3 380 44,7

= 15,0 169 329
g3F e | G 25
= 155 197 =
100 0.6 25 F2D
575 7B 18T 650
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Table 3.3 Abundanceof soilnematodes in low SOC soil samples

51 No. Nematode species Mean Absalute Absolit e itelative Relative i
density (0} mequency (U6)  density (%) frequency (10}

S Fradaiory Mematoday

L Sesrtum gp. &6 L8 937 187 Ir 1E1

2 Moenondies s p. &7 27 8.7 270 03 223

3 Aptmluenue ap. 53 23 937 = Tr 205

LS Dorylnike sp. £2 33 8L2 330 a0 0¥

B Basterial fesdme nernatoden

X Coplatobar s p. e i i 937 529 H3 40

& Rinndiids =p, 183 L o0 474 »5 535

7 Aphetencina i, A 1 7.5 frd 5] Sl 289

i Plant-paresitic niemnaindes

B Frafulenchsd ap. 21 x7 7.5 155 al-ai) I3

g Crizonamng sp, T7E 71 100 41 2.5 15

1. Hepirrironama =g, 1) x5 - 6 184 211 S

e Homwyclwplora sp. iz Z9 8Lz 129 pra 1 8 24837

13 Tylerrehorlnelni ssp. G 7 gLz 73 3 3319

related to soil orgarue carbeon content and also varies
with the rutrient soure insoil

Development of eco-friendly technologies
forthe management of termites insugamwane

Different anti-protozesn chemuecals vz,
Metrarudazale; &lbendezole: Ortud azole: Tiudazols:
Mitazoxamcde wers evaluated for thewr bio-sfficacy
mgauist temutes reared onartificial diebunder laberatory
eorulibion. Amaongst these, 100 per cent mertality of
termites wasrecerded withun 10 daysin Albendezole
and Tuidazole treshmants, whils ot was 11, 15and 15
days in case of Ordazole, Metronmidazole and
Mitazoxaride, res pachively, Termites could survive up
to 29 daysan untreated control (Fig. 3.19). Smgle factor
ANOVA revealad that Albendozols, Tinidazale and
Hitazoxamde treatments were sigruficantly effective
overcontral (F, = 3.03, p= 0.02).
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Fig. 3.19 Mortalily of termiles under different anli-
protozoanchemicals m vitro condition

Isolation, identification and synthesis of sex
pheromones lures for the management of
major borers of sugamcane

Top borer and stall borer pupawere callected from
field. Male and female pupaswere kaptzeparatalyin

wide mouth glasz tubes at ambient temperature. On
emergerice ofmoths, one lundred (100) virgin female
moths werereleased into the THF Cutterapparatus, inlst
was covered with tissve paperand gutle t was connected
to sintered gas dissolving bottls contamming 150 ml
Methanel AR grade, Alr frem THF with fainale scent to
sintered battle sucked wath the help of vaeuumn pump.
The electriec pump was on and off for 15 munutes
elternatively forl0 bmes to getmasamum seent dissolvad
insolvent The salwent withseeant vas storsd in resgent
glass bottles at5°C i vefrigerator. Anothermethad for
the extraction of sex seent was used as desenbed by
Collins and Fotts, (1932). The abdemen tips from 77
segmentswere dlipped offinto golvent (Methanol AT
Grade) and shacked well on rotary shaker for 150
munutes and stored at B°Cinrefrigerator.

Labaratory experument was cond ucted to find out
efficacy of extracted female sernioolemical towarnds male
moth attraction. There were Tour treabments
isermuochenueal extracts of top borer and stalk borer
abtainad by two methods) and easeh treatiment was
replicated five timpes. Foreachire plication ore Whatman
filter paper, dipped mexbmct soneentrates and dried at

"\ roont termp erature was usad for exparmentatioriBuch

S dned flter paperwas stuck withglue on ths uppsr mner

.: ] . surface of the plastio jar, (2020 an). [neach jar 10 miale
0 —— ; maths were released in the bottom of jar. Visual
2t A4YETNTNG :::m::‘:‘;:‘""" el abservatons were made at 15, 30,45, 8 0Omuunutes and 24

hours after release ofimoths.

Immediately after release of moths, male moths
ghowead no attraction. Howewver, attraction ofmoths was
nateed 15 mirutes after release. Masimum attrastion
was observad at forty hiveminutes after release (32% n
extract A and 30% inextract B) i1 the case of top barer.
In the case of stalk borer, 1t was maximum (30% and
18% i Aand Boextract] at 45 munutes atter release,
Cuimulative perdentattraction of male moths 24 hrs after
release was 54 and 68 per cent of top berermoths in
prtract & and B whule 1t was 88 and 58 peareent in the
case of stall boter (Tablas 3.4).
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Table3.4. Percent attraction of male moths of top borer and stalk borer of sugarcane towards female
semiochemicalextracts
Treatments Percent attraction of male moths
15 minutes 30 minutes 45 minutes 60 minutes 24 hours after  Cumulative
after release  afterrelease  after release  after release release attraction (%)
Top Borer
Extraction A 14 32 12 18 B4
Extraction B [ B 26 14 14 68
Stalk borer
Exlrachon & 10 12 30 10 26 88
Evtracton B & 8 18 g8 18 58

Evaluation of zonal varieties/genokypes for
their reaction against insecl-pesks

Fourgenotypes vz, CoS 17231, CeS 17232, CoPb
18181, CaLlk 18202 along with three standard cheoks
(Ca] 64, Co0238,C0 05009) wers evaluated against tep,
stalk, mternode borers and pink mealy bug i AVT
(Early)-I Plant frinl. All the genotypesshiowed theleast
susceptible (L2 reaction agamst top harer (I broad),
stalk borer intemode borerand lughlysusee ptible (HS)
ta putk mealybue.

I AVT (Mid-late |- Plant trial, six genatypes e,
Col 18281, TaPb 18215, Colb 16214, Co 18022, Cas
18232, Col 18233 and three stand ard cheeks (Co 05017,
CoPant97222, Col 7i7) showed LE reaction for top Barer
(IThrood),stalk borer, niternade borerancd HE reaction
to pirkemealy bue.

Wine genotyped wiz, Co 17018, Col 17235, CoLk
17204, CoPb 17215, CoPant 17233, Cu8 17236, CeH
17201, CoH 17262, CaS 17254 along with three s tand ard
cheoks (CoPant 97222,C0 05011, Col TE7 1 A7TTH Mad-
late)-II plantwere found LS to top berer (I brood), stalk
borer and internode borer. For mealy bug, all the
genotypeswere highly suscep tible exceptColk 17204
a11d Co 05011 whielt were moderately suses ptilbile.

[ AT (Mid-late)-mtoon trial, runes genotypes vz,
Col7018,CeS17235,CoLk 17204,CoPb 17215,CoPant
17233 Cel 17234, o8 17236, CoH 17261, CoH 172632
and three standard checks (Co 05011, CoFPant 97222,
Cof 7a7) showed L3 reaction for top barer{ [V brood),
stalk borer, intemode borar-and HE reaction to pink
miealy bugexceptTo 17018, CoPb 17215, CoFant 17233,
Cof 17256 whichwere moderately susceptib le,

Standardization of simple and cost-effective
techniques for mass multiplication of
sugarcane bio-agents

The gregarious larval pamsitoid, Cotesia flrvipes
was reared onlarvae of stalk borer, Chid o mopoilnis, maize

stem barer, Chil o prrdclusand pink borsy, Sswrtaniferens.
Freshly emerged mated fernales from resp ective cocoons

afstalk, maize stemborerand pink borerivere keptsingly
ineach plastic jar The fourthinstar larvae of stalk, maize
sterrt borer and pink borerwere provided to mated
feimales forparagitisation. The parasitised larvae were
trarisfarie d individually in glass wals along with serma
dried sugarcane leat sheath for stalk and meuze stem
borrylarvas and dned padd yleaves forlarvae of pink
borerfor further develapment, with rep lacement of the
leaves and sheathwith freshones after every three days.
The numberot cocoons produced, progeny and fermale
emergence larvae were 23.0%, 15.0%, 13.4%,
mspectively from C patelus, 22.2%, 18.95% 15.28% from
Cauretls, emcl 58.6%, 55.0%, 51.8% from 8. mferens. [t
is found that O partellis is the more prefarred host for
laboratery mulhplication of & favipes.

Assessment of yield losses caused by borer
pests of sugarcane under changing climate
scenario

The ineidence of top barar (IV brood), internade
borrand stalk barer were 9.90%, 3.44% and 5.87% i
treated plotsas compared to 17.15%.7.80% and 13.42%
i1 the untreated plots;, respectively in the vamsty
Co 0238, The pink mealy bug ineidence was 36.3% 1n
treated plot as against 61.7% m untreated plotin the
monthef August 2022,

Bio-prospecting of entomopathogenic
bacteria for management of white grubs
infesting sugarcane

Irutial seresmung of Pasubacillus sp. solates (EpM.
EpF)BpPr LL1, LL2,LL3, L8], and L82) andisalaes of
Baeilllus thurmgiensis namely Btgl and Brg 2 were
cond ucted forpathogemerty agaunst thurd instargrub F,
population of Holofrichur servatn reared under in vitre
condihons (Fig. 3.20). Healthy grubs were allowed lo
fead an sp routed cowpeaseads moculated withspare
tale formulation (2107 spores / gm) tor 24 hrs. Thase
grube were later stufted to-an misect breading bes
contanung soil cocop eatmixture with sprouted seed and
incubated at 28°%C for 12/ 12 hrs light and dadk oyele.
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Fig. 320 Disease causedby L11 (a), LL2 (b), and L51 (c)
and microphotograph of spores observed in
infecte d grub haemoly mph

The mortality was observed on 24, 27, 30, and 72 days
__a_ft'er feading (DAF)inLLZ, LE1, LL1 and LS4 treaterd
grubs, respectvely. However, the grub treatad with LL1
isolate with 2x10% gpores/eram showed disease
symp tomg on the 9 DAF and mortality on the 13 DAF,
It Baedlus thurmgiensis. treated grubs, mortality wes
observed on 45 and 74 DAF in Btgl and Btg 2 isolates
respectively (Fig.3.21),

= et .
| | -

Fig. 3.21 Disease caused by Baallus fhiuringiensis isolales
from Corcyra (b) and Gallerin (¢} and a-
mictophotograph o fspores obeerved in infeded
grub haemoly mph

Utilization of entomopathoge nic nematodes
against white grubs infesting sugacane

Isolation and pathogenicity of Entomopatlio-
genic bacterin (EPBs) associnted with EPN

Enternopathogenicbacteria associated with EFT
were wolated from dead Gallenae larvae, which were
exposad to the H mdwa USEBCCHOL. Mortality was
observed within 24 hrs after re-infection of bacterial cells
i healthy Galleria. The Koch postulats was proved by
re-isalahon and infection in healthy Gallenalarvae.

Production of infective juveniles (IJs) o fEPN
on diffevent insect hosts

Tas tudy the trend of 1] preduction on differant
wisect hosts, the larvae of Gellerm mellonella, Chilo
oifuscatellus, Scirpophaganivdla Corcym cephalonica, and
Polyechade pressella was infected with H rndica. The
larval mertality was cbserved in C o infuscatellis (58 hrs),
S nrpellia (58 s ), P, depressella (80 hrs), G mellonella (40
hws) and C cephalonica (35 hrs) post-nematnde uifecthion
(Fig. 3.22), EFN-Lalled larvae were keptin whate trap
separatel yand the emergenee of infechive juveniles was
counted datly forthe next s to 7 days. [bwas observed
that the masamum number of IJs emerged from Galleria
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(11286 Is) followed by Chilodnfiuscrdeflus (99401]8), while
the minmmum number of [z was counted n PquDL'}m
depressella (4948 Ts ). The produetion ot s enearly grub
instars of H serratawas also studied at differentdoses
atud it was abservad that an ierease 1 the dose of I8
pergrub led to an mnerease in the produchen of IJs per
grub Themispamum [Js were countadatad ose of 800 I
pergrub(e7511]s).

Infectivity and pathogenicity of EPN against
adult beetles of H. serrafn

The adultleetles of Hd atrichmsermmtirwere exposed
te H wrdica @500, 1000 and 10000 1]s perbeatle. EFN s
induces mortalibyan the beetle after 36 1672 lhoues (39%
to 3% mortality) pest-infection. Te study the EPN
develspmentingide the beetles, the dead beetles were
dissected inFanger's solution at different duration (3,7,
o and 16 days) of pastEPN infection. & faw timsb
generation hermaphrodite stages of nematades were
observed after3 days of nematod e penetrabion The body:
of the hermaphradite female wes seen to be filled with
juweniles. Second-generatian fermales wers seenafter 7
days of postanfection but with abnemnal body
morpheology and deverd of juveniles ormost females

1
s

Fig. 322 Producton of infective juveniles(Ijsjof EPN an
different insect hosts a- G. mellowelln: b- 5.
wivelln; - H. sermnta; d- C. cephalonicn; e-P.
depressellin; £ C. mfussalelus

-;{ l

Fig- 323 infectivity and pathogenicily of EPN against
adult beetles of H.serratn a-dead adult beetle on
white lrap; b-Fust-generalion hermaphrodile
female atter 3 days of post-EPN infection and
the juveniles insidethe body offirst-generation
female;c- second-generation females afler 7 days
ofpost-EPN infection




were aborted. Afew Ifs emerged from the dead beetles
even after 15 days of post-EFN infection thereby
concluding the nematode development mside the beatls
mightbe disturbed (Fig.3.23),

Evaluation/screening of sugarcane
germplasm/genotypes againsk red rot, smut,
wilt and YLD

During 2022-23, 62 germplasm/genotypes were
sereered againstred rot (OF 08 and CF13) and st and
the disemse meid enece was menrded. Watural incide nee
ofwilt andyellow leat disease (YLD wasalso recorded
(Table 3.4). The plug method of ineculation was ugad
forthered ot sereening.

Table3.5. Reaction of genotypes against red rot

pathotypes (CF08 and CF13), wilt, smut
and YLD

Reation Genotype

Red rot pethotype ((F0Band CF13)

F LG 15063, (1)

M A2 A% A5, AT, A0 ATL ATA AT AZE A
25, A:30, LG 19136, LS19015, LG 19171, LG WG,
LG 18173, L3 19025, LG 18059, LG 19036, LG 19033,
LG 19158, LG 19065, LT 19037725)

b= A pdd g LE1ei@H

As, AT, K03, A4, ATH, A1, A0 ADT ACL
A9, AL AT, LG 19006, LGG19100, 155 15043,
219171 LG 19005 LGA9063; LG 19109, LG 19123,
L3 15025, LS 15039, LG719135, LG 18bss, LG 18087,
LG 19143, LG 19037 I7)

ME B, £1T, A-1B AeT6, AT, 430y LG180EE, LG
189003, LG 19101 7}

M5 Bl Aed A A9 A6, AT ATT ATSCAZE LG

19165, La 19023 11

Aedy AR Al A1 BG CTI909Y LG 19104 LG

19045, LG 1809, LG 1919103, LG 19156 LG

181071

A:-11, LG9 3, LG19100, LG 19158(4)

Lo

i

BT AT AN, BUSLT A AT AT AT AL
A5, A6, AUE, AD A21 ATT A5 AT A
D5, AT AR A A0 AL ASD LG19006, LG
10100, LG 19057, L3 10138 L= 10105, LS 19104 LG
16045, LG 1509, LG 19191 Le 10065, LG 19063, LG
19100, 1519103, LE 10025 LG 19039, LG 19033, LG
19758, LG 18017, L3 19107, LS 19066, LG 15067, LG
19142, LG 19057, LG 19101{48)
5 A1) Rel A8, 410, B-17, A0, A-75, LG 19043, LG
19015, L3 19003, L3 19123, LG 1955, LG 150536(13)
YLD
F Bl Ak ASS e 6, AST, S, AE AT AT, AT
BT AE AR AT AT AT AT AR A
26,427, £A:29, A-FLAIT LG 19006, B3 19100, LG
19097, LG 13150, LG 19104, LS 19075, LG-19045, LG
1905, L3 19005, LG 1910%, LG 19103 LG 19005, LG
16038, L5 19145, LG 15036, L5903, LG 19017, LG
18107, 155 19087, LG 10147 LG 19107(44)
A2, A5, AND, A0S, A17, A, AZS, AFH AF0,
LG 19105, 15 19045 LG 18171, LG 19063, LG 15003,
LG 18053, LS 10158, LG 19066, LG 1003718

Iy
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Evaluation of zonal varielies against red rot,
smut and wilt

Location: ISR, Lucknow (North West Zone)
during 2022-23

Forty ane genotypes e ten of IVT (Early), four of
AT (Earlyl-I Plant, 12of IVT (Mid-late), sieot AVT
(1416 lete)-1 Plant, Mine of AT (MW late FII Plant were
sereened agamst red ot smutand natural infection of
wilt and YLD at ITAR-IISE, Lucknow, along with
suscaptible checks wiz, Cof 04 (CFO8) and Co 0238
(CF13) forred rotand CoLk 7701 and Co 1158 for smut.
The reachon to the diseases was recorded (Table 3.6].

Location: TISR Regional Station, Moelipur
(North Central Zone) during 2022-23

Fifteensugarcare genotypes, five of AVT (Early)-1
Flant, severvof AVT (Early - Flantand thres of AVT
(Mid-late}-I1 Plant weresareenad aganwst red rot, smut,
wilt and YLD at ISR RE, Maotipur, along with twe
standard checls agains b two red rotpathatypes (CFO8
giid CF 13 by plug and nodalmethods of inoeulation)
artd fwo stardard elleoks agamst smut. The dissase
reactions were tecorded (Table 3.7).

Identification of pathotypes in red rot
pathogen

o s 1= |

Durng 2022-23, 12 pewasolates te 101solates from
Co0238(IF-205, IE-206, IR-207, IF-208, IF-209, IR-210,
[E-211,1R-212,1F-215 and IR-216)and two isolates from
CoS08272(IF-213 and [F-214) weme evaluated for their
pathogeme virulence spectrumalong withCFO7, CFOE,
CF09 and CF13 on 20 designated differentials wiz.,
BO 91, Ca 419, Cp 575, Co 997, Co 1148, CoS 8436,
Co 7717, Co 62399, CoC e 71,Co] 64, CoB 767, Co 78OS,
Co 88002, CaBal32, CoSe #5432, Ca'V 92102, Co 0238,
Ehakat (5, siense), SES504 (5. spontanenn) and Bmmeun
(5. offtemnamant) by plug method of 1noculation. The
virulence patternafall the shudied 1salates was moreor
lesgmiatehed witlithe existing patholypes of this zone.
CFOF, CFO8, CFR% and CF13. Henee, there 15 1o
emergence of any new wirulent pathotypeinthis zone.

Survey of sugarcane diseases naturally
occurring in the area of important varieties

£ survey was condueted to record the dissase:
ineid enee in s areane coimmential varieties in d ifferest
cane growing area of Uttar Pradesh and Eihar during
2022-25 erop seasons. In Wittar Pradesh; the commancd
areas of KM SugarMills, Masacd ha, Fenzabad; mulls of
DECL gro up; Balram purChui Mill Sroup; The Selksana
BiswanSugar Wil Ltd.. Bisware Dhurap arEism Sugar
Ml Ltd.: SarayaSugar Mills Lid. Gorakhpur; Taver
Sugar Mill, Kushinagar and DECL Sugar Lo,
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Table 3.6 Reactionof sugarcane genotypes againstred rot, smut and wilt at ISR, Lucknow during 2022-23

Genotype fed Rat Smut wilt YLD
Plug Method Modal Method
CF08 CF13 CF08 CF13

initial Varietal Tyial (Early)
1. Calk 15201 ME LR F b E w e
Z. Calk 192072 ME. MAE 1 R R
3. Calk 19203 ME HE E 5 E =
4 Co 15018 ME - E 3 E {4 -
5. Cofh 19181 WAR ME r R ME - i
8. CaPh 19211 5 WE 5 R E
7- CoPfh 15212 LESS POPULATION
5. CaPant 16221 ME HE R s F
9. C08-19231 WAF. 5 K E E . -
10. CoH 19751 HE MS g E E - -
Advaced Varletal Trial (Early) - | Plant
1- Cos 1723 WME ME R R F - -
2. Cag5 17232 ME MF, o i 5 -
3. CePh 18161 ME ME. E E ME - -
4 Colk 18702 MR ME R K HE - ¥
Initial Varietal Trial (MEd Late)
1 Co den7 LR MR E E E - -
s Ce 1HIE LA HE F 5 E w i
3 CaPb 19182 ME WE R R E w e
4. Collk 19204 BT MF o i o ME - s
5 CaPb 12213 LA ME R R w i
6. Cofh 15714 ME ME R K F - -
i CaPant 19722 MR HS R 5 E

CoS 18732 ME M5 E E E - ¥
9. CaS 18233 HE HE 5 5 R
160, CoS 19234 BT HE R B ME
11. CoS 13235 MS MS E E E - ¥
12, Cal] 19352 ME ME R R E - .
Advmnced Varietal Trial (1-Plant Mid-fate)
1s Ca 180Z2 B MF, 5 i o 5 W s
2 CoPp 15313 ME ME. E E E - -
3. Calb 1212 ME M5 R 5 F W
a CsS 18231 ME ME R E E T
5, CaS 18332 ME ME. R E E - -
6. CoS 18733 ME ME R R MS
Adv ance d Varietal Trial (Mid-late) - 1T PLant
1. Ca 17018 ME MF o o 8 W
& Cel.k 17204 MR ME. E R E -
3. CaFb 17215 WAR ME r R ME W i
4. CaPant 17233 ME MF, o i o E W i
% Cat 17354 ME ME. E E E W
6. CoS 17235 ME MF. R R MR
ri C68 17236 WAF. WE. R E E W
3, CeH 17241 MR (i F F F 2 2
g, CoH 17247 5 5 5 5 E -
Chisai Eo 738" E HS
{Chisgk. 64" HE E - - -
Check Ce 11BF™ . . . . HE a .
Chaeck Cakk 77R1= - . . . HE

*r(Thaek for rad rot; ¥ Check (ar smut

———— A ———
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Table3.7 Reaction ofsugarcane genotypes againstredrot, smut, wiltand YLD atTISR Regional Centre, M otipur

during 202223
Sk Mo, Genotype Red Rot
Plug Metho d
CH8 CFi3
Aty e Varietal Trial (1-F Lant, Early)
1 CaP 18436 8 e
% CoP 15437 ME MFE
3. CaP 18438 E E
& CoSs 18051 MR MF
5. Cofe 18457 ME ME
Adv ance Viarietal Trial (IT-P Lnt, Early)
i CoSe 16454 ME ME
2. CoP 17435 X1 ME
3, CaP {7457 ME T
4. CaP 15435 MR 1E
5, CoP 17440 MR MR
5. CoP 17441 ME ME
7 CotSs 17451 ME haE
Ady avee Ve letal Telal (Mid Late) - 10 Plat
.- CoSs 16053 ME ME
- CoP 17448 MF ME
3. CoSe 17852 e G
Chebk Co gz38° R HE
Cheek Coj édr HE E

ihesk Ce 1155
hek Ealk 770

*: Cheek lor rad roby **: Chack for smut

Shaliabad, Hardey Balrampur Chorn Mills Lkd., Unit-
Fauzagaony Bajg HindustanSugar Ltd, Fudaul, Bast
and Balrampur Chi Mills Ltd., Ut Haidergarh,

. ®
Barabanki were surveyed.
®  Janeties piz,Co 0238, Colk 14701, Co 15023, CoB
13235, Co 0118, CuSe 95422, Co] 64 Cof 8436, CoLl
08102, Ca8 BR230, Ca8 96265, Cole 01424 aned Cod P

91262 ate being cultivated by the farmers
througheut Uttar Pradesh.

® o 023Bwas the major sug areane varsty withimore
than a0% of the total cane ac ;'Eag-e.' In all the
lovations, inoidence: of red rot was noticed an the
variety, resulting lugelosdes to sugareane growers
and sugarmills,

® Co3 08272, arevently releasad sugarcans vanety
was also found to suecumb bored rot in Burliveal,
Eambanlki area.

. Ingeneral, mewlence of rec rat was hugh{ 30-70%)
withs variety Co 0238, Insorrie field s, the niewl snce
was to a tune of 20% 111 the varieties CuSe 08272,
CoLld 8102 and Cof B436. Sewvers incadence af
s ugareane smutwas observed mCo 0238 (15-35%),
Co 0118 (10-15%), Cos 0B272 (5-10%) and CaSe
074273 (510 %) Ineid erwe of@SE(1-34 s ) vvas o feed
in the vansties Co 0118, CoS 08272, Col k 94184,
Co 98014, Co B9029TeE 21269 and Celk 9709 in
the maost af the fields surveyad.Insome locations,

S ———— ——————

St wilt YLD
Nodal Method
CFO8 CF13

R R P . =
R E P w s
F 3 ME
F F E
F E F ¥
R R E
E E R
F R 3 .
F R F
R R P . ¥
R E M5 W
E E ME w Y
F F E i
F E F W
K K K W

HE
- HE

higher neidence of GED (5-10%) was noheed in
CoSe 08272 and Colle 94184,

The incidence of the minor diseases like Fakkah
boeng 18 wereasivg subs tantally and it s mostly
affeching thesugarcane varnety Co 0238 to the tune
Gt 15 ta40%.

Ingeneral inaidenice of viral diseases of sugarcane
was observedinthe hields, resultinginvanetalde-
generation ofall the varieties and arresting their
yvield potential. Severs weidence of YLD and
mosaie was notice d 10 the varisty Colk 94184, Co
0238, CoSe 08272 and Co 98014. The newly
relegsed variebies viz, CoLlk 14201, 0 15023 and
Cof 13235 were alse infected with YLD, Fatoen
stunhng diseaseof sugarcane was alsonoheed in
the seweral vaneties like CoSe 08272,C03 a7 and
Co BR022, Stray madencee of leaf seald was also
observed inTo 0238:

In Bihar, the command areas of sugar mulls, vz,
HPFCL, Sugauli: MEE, Narkativaganj Harnnagar
Sugar Mills Ltd., Havinagar, Magdlh Sugar and
Erergv Lid. (EharatSugar Mills), Sop algany, Bihar
Sasa Musa Sugalr Works Ltd., Gopalgan), Bilass
Vishou Sugar Mills Ltd., Gopalgary, Bihar were
surveyed for the ineidence of different dissases.
Survey was cerred out at ICALR-IISE Resesarch
Centre, Mo tpur alss.



® Incensral sugarmne vateties g nimBilarareas
were Caolk 94184, Co 0118, To 0288, CoBe 1434,
CoP 9301, Co 2801 4and ColP 16437, Except four
susarcane varieties namely Co 0238, Col 9301,
CoP 16437 and Cobe 01423, the ather variefies
grownan the areas were found healthy.

e Ca 0238 was found infeeted witlhi red mbin50 o
70% areas surveyed. Variety CoP 16457 was found
unfected wath sugarcane walt (10-20 %) in all the
-areas surveyed, The mewdence af red rot( upto TO%)
was observed immost ofthe ateamthe varety Co
0238,

e TFokkahboeng was also notived up to 30% an the
variety Co 0238 inmost of the locations. The
variehes CoSe 1434 (5-10% ), CaF 9301{:—8.% 1 and
Co 98014 (2-5%) were also mntectad with pokkah
boeng disease, heidences of red rol, smul, YLD
and GED were noticed imithe vanety CoSe 1423 to
the tuneof 2 to 10%. Severeinnidence o f smut was
found in the vateties Co 0238 (5-10%), Co 0118
(B5-50%) and CoF 2301 (1-5% ). Mosate was founel
assoca tecl witliall tie vaneties cultvated inEilar,

® Severe weidence of YLD was sbserved 1n the
variety CoLk 94184 (5-15%), CaP 18437 (5-10%)
and Co 0238 (5-10%). Sporadic incidences of
pokkahbeeng, GSD, YLD and leaf seald werealso
observed inothervaneties inmanyof the locations
surveyed.

Assessment of elite and ISH genotypes for
resistance to red rot

Twenty fourlSH genatypes namely [5H 501, IEH
548 [5H 53a, ISH 524, ISH 542, [5H 526, I8H 594 I=5H
885, [EH 519,1GH 823, [SH 558, [ISH 545, IGH B34 IGH
B33, ISH 520, ISH 562, 18H 584, ISH 587, ISH 502, ISH
B28, IGH 829, 18H 554, ISH 567 and 15H 51e along with
two suseeptible ehecks Co] 64 (CFO08) and Co 0238
(CF13) were planted at ICAR-TIER, Lucknow far the
evaluation against rad rot disease of sugarcans
pathotypes CF 08 and CF 13 durmg 2022-23.

Out of twenty-four ISH genotypes tested, 14
senatypes viz, ISH 548, I8H 524, 15H 525, [SH 519, ISH
585, [SH 558, IGH 833, ISH 590, ISH 584, ISH 502, I8H
528, IGH 829, ISH 554 and ISH 567 wers ratad as ME to
boththe pathetypes (CF 08 and CF 13) by plug methad o f
wooulabon and resistant (B) by nedal method of
wicenlation.

Thiee I8H genotypes viz, ISH 501, I8H 536 and
[5H 516 werm rated as MR agains t pathatype CF08and
suseeptible (& )agaunst pathotype CF13 by plug me thod
whereas, resistant (R agaiist pathotype CFO8 and
susceptible (2) agains tpathaty pe CF13 by nadalmethad
of irmeulation
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FourleH genotypes viz, IEH542, I5H B33, [5H 834
and 562 were rated as MS against pathotype CF 08 and
MT against pathotype CF13 by phigme theod whereas
sugceptd le (8) againstpathatype CFO8 and resistant (R)
agairst pathatype CF 13by nodal method of meculabion.

Genotype IBEH 594 was rated as suseaptible: (3]
against pathotype CFOB and HES agamst pathatype CF 13
by plug method whereas susceptible agamstbotly the
pathotypes (CFO8 and CF13) by nodal method of
inooulation.

Genotype ISH 545 was rated as ME against
pathotype CFOE and HS agaunst pathotype CF13by plug
method whereas resistant (R) against pathotype CFO8
ard suseeptible (8)agamnst pathotype CFL2 by nodal
method of mosulabon

Management of pokkah boeng disease of
sugarcane

I the mim plat study, the fungal bio-cantrel
agent, Trichaderng harzgm stramn 'To was evaluated:

tomanage pcl.l-' ahiboeng disease infection Trelodera
culiure (107 perml) was apphed as sett treabment, soil

appheation; and foliar s praving at 45 days of planting.

The pathegenie inceulum was sprayvsd owver the
germinatéd plants at 50 darys of planting. Chermnical
fungioides (carbendazimand mancozeb) were ap plied
tolir as stariclard control. Mon-treated plants were
considered as the negative control. Observations at 60
days, 20 days, 120 days, 150 days, and 180 days were
recorded on disease sevarity. The per cent dizease
mendenes was caleulated, The sett treatment
with Trichoderma culture follotved by seil application
recorded less disease development The disease severity
tor the cane treatment was almosteguivalent to a
standard control (fungicide - carbend azim and
manoozel ), whereas foliarappled tre atment was non-
signitrcantly differe nt from the negativecontrol. Trplant
grow th promueting paramatars, a7 % red uehioninyiald
lass was recorded and it was due to the shartening of
internodes, plant height, and internod e numberas well,
(Fiz.5.24). Iteanbe coneluded that se tttreatmentwith
T havzimmnam culbue has & positive effectinreducing e
severty of poklkahboeng i sugarcans crop.

—~ %3 PN wadie ™
’:\' e - |
g‘ | j-ur-'lt«; 'r-:
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e mosmmsdl Sl mypllonithy  Tubier el Comhyy]
'-PI'F"'"'T"”“" = limraryfre oqne

Fig. 3.24 Percent disease indexin different lreatments
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Identification and patho ge nicity of Fusarium
species associated with pokkah boeng
diseases of sugarcane in Maharashtra

Twelve isolates of Fusmium sp. associated with
sugarcans pokkahboeng dizease were solated, punhed,
and maintained at I[ISE-BCC, Fravaranagar.
Pathogenieity eetindicated that all the 1solates produced
disease symptoms o Cob 0265 cultivar with disease
severity index ranging from 24.99 to 48,85 and 45.27 to
7a.94 i leaf avil inceulated and sett sculated plants,
respectively (Table 3.8). Symptoms reported were
ehlorosis and neerosis of leaves, punctured lesions,
twisted leaves, reduction af the totalleafarea, deathaf
the plantop and stalk rot. The sequense amalysis of the
translation elongation factor 1-oo (tefo-1] gene and
marphological markers revealed that all the isclates
belong to Fusemm sacchart The sequences of all the
isolates subnutted to WBCE Genbank and cultures were
depositad 1n National Agriculturally Important
Miorohial Culture Collechion at [CAR-ITEAINM, Mau,
Uttar Frades

Isolation, ide ntification and pathoge nicity of
wilt pathogen in sugarcane

Under glasshouse condition, Fapid Walt
Inoculation methad (RWIM) 18 bemng developed and
standardized for the insculation and wilt diseass
development (Fig.325). Twa-bud setts of the sugarcans
wilt susceptible eultwwar Co 7717 wers plantad in
February 2021 after MHAT in pots containing stenlized
sal The standard package of practices was Fallowad.
The temperaturs and humuidity were maimntained
2842 "C and 80% res pectively by meularspray of water.
Three months old plants were inoculated with spore
susperson af Fusamum sp. (sone. 2x10° per ml)in the

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

29 internace fram the soil level. The wneeulated part
was wrapped with wet absorbenfestton, parafilm and
the plantwas coverad withwet polythens to ereate the
humidity and moesture. In the control treabment,
stenlized waterwas weulated withe plant. Appeamnee
of the symptem was first observed 7 days after
moeulation (da). The selation was made from the
ufented plant and the same pathogen (Fusaram sp . Jwas
recoveted agaun. The work 15 in progress for
standardizatiorand refinementof the technique.

Precise o1 witro cane inoculation eehmigque (PIVEIT)
(Fig. 3.28) ig alto being standardized for the precise,
mecurate ard rapil moculationet sugareane wiltin the
leboratory conuditions. Twenty-five om long ecanes of
Co T7LF were cut from & manths ald erop, split and
placed in a tray, The1nooulateon was done by placing
the miyeelial dise of Fusgrinonsp, on the canes. The canss
were coverad withblotting paperand regular spray of
water was done tomaintam the hunuadity (80%). The
trays were again covered with moist polythene to
mamntzn the humidity and were meubated st 2822°%C,
Symptamns appeared 2 days atter mnosulabion. The
1zolation was macd e trem the mie oted plantand the same
pathogen (Fusmrnon sp.) was recovered, The expenmment
was conducted i five replicatiors. This s quick, precise
and aceutate tachmugque to sereen the walt resistant
vaneties mithe laboratory. Confimationstudiesare
progress for refinement of the te elirtigue.

Trichoderma harztarnim was evaluated using hquud
ciutlbure: Altrate (LCF) and dual eulture methiod forits
efficacy, The LCF method was more sffechive in inhubi ing
the walt caused b v Fusmmemesp. (Fig. 3.27). Und er i oitro
eoneitions, 10 Trchoderma spp. showed 70-90% growth
inhubitien o EFusaman s poowith the potential foruse as
bio-cantral agents aganists ugarcane wilt pathegen (Fig.
3.28).

Table 3.8  Delails o fthe Fusarinin sp. isolated from pokk ah boeng disease of sugarcane
Sc Name of the Source Growth rate Diseasy Severity Index Y% Identity with Gene:
No, Isolate Leaf axial St ot sivdranis acedesion no
nocultion  ineculation Medun

1 HERBOTTE] Co 86032 3974032 375914307 TERALT AT 180 OPR5aL81
2 HSRBOCRO2 Co 86032 2644077 26114072 §9.9945.73 9.5 OPE6492
3 HSRBOCHG3 Co 8532 3. EB1058 F16eHLTS = b b 998 OPESRL9%
4 HERBECOTE DL Co Be022 794002 28160 Fatmge s hivd 7B P ESadtic
z HERBOCT A% Co Bo032 200086 SS9 TR 100 OPEednd
& HERECCTFOG Co 86033 2 6033 4854707 46041 B2 478 OppEeLea
Ff HSRECCELD CoM o5 25105 2ot 79 TR0 95 OPESHLRT
8 HERBCCTI Cold (265 250047 I 44455 502415 48 98 CPESE500
§ IEEBOCT 12 CoM 0265 368016 KL DesC Sed ) SR 50.8 L] OP a4y
1 HSRROCHIA CoM &5 ORI L LT =g 54,1554 35 o52 OPESeL98
1 HSRECCE 14 Cold 265 a0z 28804310 - R nm GPESESN2
12 HSRBOCT 1S CoM| M2e5 LEHLE 2 B B30+ 0e 99,13 CPBESeSE]
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Artificial intelligence based detection of

Lignid enltmre fltrate method (LCT)
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disease and insect pests in sugarcane

A totalof 13,919 RGE images (50 different classes)
ofinsect, healthy and injured s yrnptoms of insect. pest,
disease, and physiclagival disorder symptems have
been eap tured manually throughCanen EOS77D DELR
camera, smartp hone Ore Flus 7T ProHD1911 (O nePlus
Technology (Ehenzhen) Co,, Ltd.) Andreid Version 11
(Cxygen O 11.0.7.1 HDO1AA), SnapdragonTM 855 plus

Fig, 3.27 Liguid culture fillrate method
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processor] cameraand 16.1 MFSony Cyber-Shot DSC-
H70 wth 10 Wide- -Angle Dp twal Zoom G Lens carmers
(Fig.3.29). '
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Fig 328 Evaluation ofTrichodermn spp. against Fresarmm
swonihiforme var. sbghotmans
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Fig. 339 SIPDdataset forsugacane diseasesand msect pests.

Real-tuneand controlled condibonunages were
taleert v thout and withblues back ground 5, réspe ctively,
The healthy and disease symptems af canes and leaves
of sugarcane ware cap tured under different light
canditions (eg luminatien), seasons (varying
temperature and hwmadity), vadous growing phasesof
the crop,and atdifferent locations. To enrich the image
library, speathe symptoms of diseases ware collectad
from res pondmg suscep hble varie bes of sugarcane such
asCo 0238 B0 91, CeLk 8102, CoLlk 13204 CoLk 94184,
CoLk 14201, CoS 8436, Co 1148, CaLik 11203, CoC 671
a1l CoLlk 11206 ete. The callected detasetwas laballad
praperly and annctated to a specifiefolder.

In the first phase, a total of 3844 real-tune (2201)
and santmleondibion (1643) mages of healthy and
mseel-iyured symptoms of sugareans were tramed,
tested, and valilated on five state-of-the-art deep
leartung (DL ) miodels; AlexNet, FesMN et 50, MolbileTlet
V2, Ineeption V3 and DarkNet 53 with five different
epochs (5, 10, 15, 20, 25, 30) and two different bateh
sizes (16, 32) (F 18 S.EUJ.Theamp_lﬁmented models were
evaluatad based on different performance meagiures
metries sucly as acoumey, precision, recall, speeificity,
and Flscare. DarkNet 53 showed be tte rpetfonmancen
all thendiees suelt as accuracy {99.38% ), error (0.62%),

precistan (96.09%), recall (9481 %), F 1-score (95.35% ]
and speaificity (99,65% ) fallawed by Maobilalle 772 with
anacouracy of 98,74 %, error (1.26%), preasion (94.85%),
recall (84.16% ), Fl-score: (94.48% ] and speafinty
(99.27% ), The Meslet 50 also wndicated aqu-al
perfonmance to Mobalellet V2 in terme of aceuracy
(98.74%), emor (L.26%) and specifimty (99.27% ],
howewver, low values were obtained in precision
(9416%), recall (93.16% ), F l-scare (93.57% ). Incep bion
a3 elassified the immages with the accuraey, error,
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Fig. 330 Performance offive different CNNs at different
epoch and batch-sizes for classification of
sugarcane insectpests damage image datasel
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Table 3.9 Performance ofpre-trained CNIN models at epoch 25 with mini-b atch size 0f16

Model Av, Accuracy ) Aw Bror (060 Aw Preciston (%) Av. Recall (%) Aw FlScore (30)  Av, Specificity (%)
Alexdlet 58.03 187 B9.3s BH1% BE.4b SH.BE
EasNet50 b= el 135 Adlk 93,16 o357 b=l hed
Inpepian W3 SB58 142 2357 1.5 9230 9918
MobilalNefir2 et | 126 G4BS Bd 6 54,48 5637
DadNats3 %038 02 9609 9481 5.3 99,65

precision recall, Fl-score and specificity of 98.58%, YLD exhilbiiting eharactarstic yvellowing of miid rib
1,428 83,57%, 91.959%, 99.30% and 99.18%, mespectively. symptam. Amorg ’fhese_,. 10 geniotypes vz, Co 5105 Collk
Compared toall the five snplementsdmaode s, Alexlet 14201, CoLl 94184, Co 7701, Co 7717, Co 1148, Co D238,
expressad lowervalue of securaoy (98.05% ), pracision Co997, CoLlk11203 Collk 11208 and Co 13204 raportad
(BO.36%), recall (88.19%), Fl-score (88.46%) and taliesuscaphible o YLD, were used far mainteraee of
specifiaity (98.88%) and lhugh value of error or the tmo culum.

misélassibhieation(1.97% ) Table 3.9)

Technology developed

& copynght on “Image. database of sugarcane
insect, pest and diseases” with the registration number Mass production of pupal parasitoid
(L-117221/2002) was granted by Copynght Office of the Tetrastichus howardi

Goverrmement of India. »
Cost-effective teclnoleg y formass praduchon of &

larval-pupal endoparasitowd: Tetrastichus howard:
(Hymenoptera: Eulophidae) was develaped using larval
atid pupal stage of host insect G. mellonella under

In spring 2021, 29 sugamans genotypas wers laboratory conditions. Total 417.5 and 317.0 adult
planted atlISE, Lucknow Researeh Farmand evaluated peoantoids emerged withadevelopment tune of 18 and
tor YLD mordence and all of them were mfected with 20 days from the p upal and larval stages.

Characterization of yellow leaf disease
pathogen/s of sugarcane insub-tropicalIndia

Table 3.10 Biologicalattributes of Tetrastichus spp. in pup aeand larvae of G.mellonella (MeantSD)

Host Insedd  Body welght Emergence of paracitold No. of parasitold emerged/mg of  Daysiu
stige (i) Mo, of female Mo, ofmale  Tolal emergence Boidy weight eliergmoce
Fupae 16949H,2 S e e T A 4 547 L7 FE1283 Zatn.3 ik RS
Larvas 2091550 2631005 B4 TEITR ITENFL] f e n 20207
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CHAPTER 4

Research in Plant Physiology and Biochemistry

Physiological and molecular bases of
multiple abiotic stress tolerance in sugacane

Field and pot experments wers condueted to
elucidate the physio-molesular traits assomated with
single fmultiple abiotie stress tolerance. M axmum
red uctioningrowth characters viz, plant lhwight single
eare weight, mternade number and cane girth was
observed an drought treatment as compared to
waterlogging and sahinity inboth tolerant{CoS 767) and
suseeptible (Co] 64) vareties studiecd. The total
functional leaf weight of CeS 767 raduced maxmmum
uncer salimty while that of Col 64 reduced to the
maznum under drought, The extant of reductionin
mast of the grawth parameters was less under
waterlogengin bothtolerant and susceptible vanetias.
Tle photosyithetie vate, stomatal conductanes and
chlersphyll stability indes also showeed masmum
raduction under drought in both the vaneties. As
comnpared to the control, thelawest reduection in these
traits wag found under waterlogging in Cal 767,
whereas inCal 64, the lowest teduction was observed
undersalimity. The ot oharactemstios gz, oo tweight
and motvolume ware also reduced undsrdifferent stress
treatments; masamum reduction was abservad under
salinity whule munmum was found underwaterlogmng
i1 both the vaneties. Toot biesue density and rost
electiolyte leakage showed aninerease under different
stress treatments as comparad to the contml. The
maxmum nerease wrreot tizsue densty was found
utder salinity, while that inroot electrélyte lealage was
observed under drought tnboth the tolerant aned
suseeptible varietes,

Trarseriptomie studiss revealed that the fughest
deorease in photasynthetic genes expression was
observed under salinity: a total of rine photos ynthetie
genes showed more than log 2 fold deorsase 1n
expression undersalinuty, wlereas, under droughtand
watarlosging, two phetosyathietic genes showed mars
thanlog 2 fold deeramss in expression The changes 1n
photosynthe be gene expression were eldsely associatad
with measured photosynthelio rate and stomatal
ponductance underdifferent stresses. Five peroxidase
(FOX]) genes exlhibited more than log 2 fold decteasein
expression under drought and minimum inerease in
POX activity was also observed under drought as
cornparad tothe other stresses. Two peroxdase geneas,
sach undersalinity and waterlogemg showed more than
log 2 fold merease inexpressian and wierease i POX
activity under these stresses were also higher. Five

potassium transporter genes wluch are commen to
drought.salinity and waterlogging showed more than
lag 2 fold deorease in exprassionand this resulted in
lawer leaf tigsue K coneentration under these strasses.
Thelughest deereasemn leaf bigsue K concentratonwas
found under salinity followed by waterloggiig and
drausght, Inafield experimernt; aleven genatypes were
evaluated for tolerance to drought. waterlo gging and
sequential cambination of dreughtand waterlogzineg.
The stress telerance measured in terms ofrelative cane
weight indiwated that genotype A 27-12 was the most
tolerant to drought, waterlogging and to their
cormbination, wlleCo] 64 wwas themostdensibive undar
these stresses. The carrelaionbetweensetreass tolerance
and different phvsiological traats showed that CS1{%)
mid leaf tisus K concentration have & significant
posttive correlation with stress tolerance in different

genatypes.

Understanding mechanisms of sugar
accumulation and WUE in sugarcane
thruugh physio-bioche mical studies

Five vareties of sugareane viz, Collk 94184, EQ
91, Col 64, Colk 14201 and Colk 11206 were e valuatad
tor their strezs tolerance dunng early grawth perioc.
The plants were grown i grow bags (2x2 feat) and
meisture stress spanmnga period of 45 days was created
by regulated supply ofwater during tiller grow th stage.
Stressed plants were maintamed at 20% of fisld eapacity
wiils fullirmzation was provided to the cantrol. Fhysio-
baochemical tratts viz, ve lative watercontent (B W), rate
of phatosynthesss, photosynthehie efficiency (Fv/Fm),
prolime conteant, total ehlorophyll content, catalase (CAT)
and perosadase (POX) activity were measured inboth
control and stressed plants. Root trasts anel leal molling
behaviour were mlso ébgerved (Fig. &1 and 4.2},

Maximum decrease in R W was tecorded inCal
B4 (23% ) followed by Colk 14201 (15% ) while Call
24184, BO 91 and CoLl 11206 showead adecline of 10%
orily. Photosythesis rate was significantly decreassd.in
all the varieties but the decline was moreanol fdunder
stresg condihon. Fv/Fin walue was also drastically
reduced to 0.488 m Col 84 understress as compared to
0.741 under contral. The per cent decrsase was again
more as compared to othervaneties understud y. Other
varieties exhibiited an early rolling of leaves, thus,
hmiting the area under direct sunlight. The varieties
CoLk 84184 and BO 91 meuntained greenar leaves as
evident by total ehlorophyll content. An inerease in
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proline contentand catalase and peroxicdase activities
wWas tecarded inall the varisties, hawever, the Inere ase
vwas maxmmum forvar. BO 91 follawed by ColLk 04184,
IMare thanb0% reduchon in oot volume wasrecordacd
i all the varietie s, however, mesamum decline b er
ofactive tlwr—:] roots wasmore 111C0J'h4::F1g 4.3

2 Control B Stragsed
Fig. 42 Hool lraits
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Fig. 4.3 Physio-biochemical traits

Evaluation of silica in relation to moisture
stress and productivily of sugarcane
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Effect af two silics compounds wiz, silicandiomade
and siliere amd @ 100 and 200 ke Si/ haasabasal dose
and their foliar application at 90 and 120 DAP @ 14 g/
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L were assessed for the germination and substrate
mebilization, Sigmficant changss in the genmination (%),
reduning sugar content and aoidinvertase-activity were:
éhserved willh silica as compared to the control (Fig.
4.4), Mavimum spmouting % was found withsilimeaeid
at the mte of 200 kg/ha at both 20 and 45 AT (30.15
a1l 42.44% ). Acid Invertase activity was highly
modulated wath silieie aael (0.5 and 065 munie ]/ mun’
mg protemn) as compared to the cantrol (0.14and 0,17
mmol/min/mg/ protein) at beth 20 and 45 DAT,
respactival y, Maximum reducing sugar contert (mg /&
fov) was tound with stlicieacid at bath 70 and 45 DAF
(8.7 and 13.85mg /g fw), while1t was 7.3 and 7.5 mg/g
fw i control
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Fig.44 Effect of silica on germination (%) and acid
Invertase activity

Leat relabive water content at 100 DAP or 10 days:
after stress imposibion was masmum with sihowe asd
in both non-stressed (85.35%) and stressed candition
(75.58 %) (F1g. £5). Howewer, leaf relabve water contertt
ineontiol was 54.48% and 45.28%, respectively. Bilicie
acid &t its mavimum dege sigmificantly inereased the
proline content in leaf of stressed plant (1.36 pmoly/g
fwr) sz comipared to nat-stressed plant(0.34 ol g o).
Morsover, in non-stressed plant, proline content was
mamum m the contrel (068 umol/ g fw) while it was
oy wethvsaliere aend (0.54 prmol/ g for ). Silicw and
@ 200 kg/ha exhibited the highest super oxide
dismutase (SOD) activity (16.23 uruts/meg proten) in
stressed condibion, whereas 1t was 15.08 um’tﬂfmg
protein i norretrassad plants. Maximuom cetalase
activity during o n-stréssed condition was obgerved in
contrel (18.03 umeloun/mg pretein). How ever, during:
stress,silicie mord treated plants exlubited masumum
catalase activity (36.65 umolmun/ mg protein) whichis
mora than that in their nonestress counterpart (36.65
umalmm,"mg protain). Peroradase achwity imnthe control
(55,03 umol min/mg protéin) was maximum during:
narrstiessed condiian, wihile it was the least in stressecd
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Effect o fsilica on relative watercontent (%0) and
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Fig. 4.5.
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plant (80.09 wmel min/me protein). A proncunced
inerease i perasxidase actinty was observed with silioe
acid (86.45 pmolmnin/mg prafein) mnstressad plantover
norrstregsad (40,43 umoel min/mg protein).

Impact of Jeevnmritia onsugarcane growth,
yield and juice quality attributes

An experment was condueted 1n autumn with
ethrel, Jeevmnrutha, and water for the satts priming and
contmolanthe sugarcane variety Colk 84184, Fror to
planting, settswers soaked evernight Resulls abitained
indieated B3% and 69% inerease m gerrnination with
Ethrel, and 40:86% and o8% 1 Jeepaminat ha treated setts,
as comypared tountreated setts atbath 20 and 45 DAP.
Invertase activity and reducing sugar content was
lughly inereasad nethral treated setts ath oth 20 and 45
DAP (Fig. 40). Masomum mmvertase activity was
recorded i ethrel treated CoLk 941840065 and 0.72)
followed by Jeswemmitha (0.46 and 0.72). Maxmum
reducing sugarcontent (mg/ g fw) was found 1n ethrel
treatad setts atboth 20and 45 DAP (13.86 and 15.08
mig/ g fw) followed by Jeepmm i reated setts (5.61 ardl
15.02), Both ethrel and Jecvanrutha augmented the
rumber ot leaf/stalk and leat area/stalk at 180 DAF.
However, it was prominentinethrs] (8 am?/stalk and
2406.82) agamst Jeevamnithai7 om”/stalle and 2111.83).
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Fig.4.6. Effoct of differentsett treatments on germ ination

(%), acid Invertase activity and reducing sugar
content
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Photesynthesis rate recorded in ethrel was
masimum (26.15 pmalm/s) followed by Jeepamrit
(2257 pmal /o s). Howaver it was mimmum ineontrol
12833 pmaol/n 5] Slomatal ronductanes was meaamum
i ethre] lreated setts (0.22 mol/m® ¢) Tallowed by
Jeemanriut ha (018 mol/m? s) while incentrol st weas 0,107

mol/m® s (Fig, 7). Maamum transpiration rate was'

abserved 1 ventrel (2 1lmimel/m*s). Both ethrel and
Jeevamrutha exlibited lower transpuation rates (4.19
mumel /s and 6.22mmel/ m s). Blomass aceumulation
indifferent plant parts viz, shoot, leaf sheath, leafand
root at 180 DAP wdieated that the ethrel freatnient
resulted m mepamum bremass acoumulation | 3982,
33.20,22.50and 14.30 g/100 g) follavwed by Jeevmnnitha
treatrment (38.24, 31,17, 20.73 and 13.28 g/ 100 g). Inthe
contrals the respective values were 3?..19; 20.45, 15,36
g 10,00 /100 5.
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Fig. 47. Effect of different sett lreatments on
photosynthetic rate, stomatal conductance and

transpirationrale

Jutes guality attnb utes suchias suerase (%), punty
coeflicient and °Brix were found to be maxmmum with
ethral (18.49,92.01 and 19.22) followed by Jeepamd e
(18.01,91.22 and 12.535), whule irreontrol, itweas 17.02,
B86.02 and 18.01, respeectivealy. Yiald (3,08,000 and

294000 MMC/a) and care length (32225 and 275
am ), garth (2,90 and 2.90 em ), mumber of intermodes (25
ard 25), internodal length (12,89 and 11.00 ¢m) and
sinigle eane weight (1.03 and 0.97 kg) were lughly
intluenced nethrel treatad setts followed by Jeevamnethae
traatad satts, Howavay, i antreated contral, both the
yvield (2,27.000 NMC/ ha) and their attributes (232,32
em, 2,80 em, 22, 10.56 em, 0.90 kg) were significantly
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loweras cammparad to stlreland Jeevamruilo treatment.
The results lighlizht the imp ortanee of Jecpamrthnas a
garmunation promoter and as an indigenous plant
growth promaoter and this ¢an be a cheap and ees-
friendly tecliolag v for the cane grower

Assessment of scope for invigoration of
biomass dynamics during sugarcane growth

cycle through plant growth regulators

Biomass dynamics during sugarcane growth

cycle through plant growth reg ulators

Aheldexpenmentwes mubiated onMarch 08, 2022
withtwe deoses of IEA 6EAand NAAeachalong with
watar, etlrel and abisolute controlin the sugarcans
variety CoLk 94184, Tiller numbers and bremass
aseumulation tll 210 DAP indieated that masamum
mnprovement in germmatien and bumass dynamaics
ocourred with ethrelas compared to water and contral.
Masumum gemuration % was record ad with ethrel @
100 ppm > NAAGS) ppm > NAAG® 100 ppm against
water and contral at 20, 30 and 45 DAP. Early in the
growing ssason at 120 DAP, average mutial shoot
numbar was the lehsstwathiethrel (1,54523 shoots /
ha) follow ed by INAA @50 and 100 ppm agamst1,28,514
and 1,18, 238 shoots/ ha, respectively against 81,236
shoots/ hewith weater. Sugarcans plants partitiored
miors biomass inte leaves than shoots between el and
120 DAP. Biomass partitioning into leaves decreased
trom about 5% atemergencs to20-25% at the end ot the
tillermg phiase. Canestall: was about9-12% of the total
biomass ab 75 DAL and peaked o about 60-80% at GGP
of the erop cyele. Wlnle the effacts of plant population
on bromass parfibemng were not remarkabls, the
cdlifferences inparhboning with the PGRs were clearcut
Ethrel @100 ppm partihons dmere bromass into the stalle
than M Adathoth the coneertrations assessed . The trend
was edpecially clear after partitioning to stem had
peaked dunng the grand growthstage (GGP)at 210D AP
whilestallk to totalbiemass ratios were close for E threl
and NAAGSD ppoL rargig from 5eud to 52.1%. Stalk
to total biommass ratios were 43.0-44.9% for ethrel and
M AL® 50 ppm at 280 DAF, Whuls biomass partibiormng
to leasres with all PGRs assessed wers close across the
crop growth season, remarkably lower partitionuing to
leaves withPGRs atter GGP was assoaated W1t_1‘mimre
rapil suerose accumulation pattern. Accordingly,
average nuhal shoot numbers were the lughest with
Ethrel (148,816 shaots/ ha) followed by WAA @S0 and
100 ppmat 120 DAF with1. 32,415 and 1,23,865 shoats/
ha, respectively against 98, 817 shoots/ ha with water.
The hiomass aceumulation pattem remaine d the same
il 180 DAF. Thus, biomass areumulation was the
lmghest in ethrel ageainst all compounds at all
dsorcenitrations. Tille r numbers/ha were 1,768,618,
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1,41,185, 1,21,618 shoots b with ethiel @ 100 ppim,
NAA®GO &100ppm againgf 1,28,341 shoots / ba with
waterat 180 DAP. O therbiometnetrarts showed samular
trerids with masiniuin impact with gett soaking with
athrel fallowed by HAA @50 and 100 ppm Kl 240 DAP.
Wumberof plants /fha, percane weight and eane weight
it/ ) ndieated mesamum effect of e threl followead by
WAA®S0& 100 ppin with1,42,854, 1,27,308,1,39,597
plantnumbers/ la againgt 1,15,735 plant numibers /ha
i water.

Demonstration of PGR technology

Twafield demons tratiors of PGE Technology were
condueted withsugareane vaneties, CoLk 94184 and
oLk 14201 mautumn and s pring seasons (Fig. 48A B
&), Exmgenaus ap plivationof ethrel & GA shmulated

MATIAF
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Fig, 8. Demonstration o f PGR technology
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physielagieal erowtly inorease d initial plant pop ulation
and caused internodal elongation. Sigmificant
inprovements were recorded 1n brometrie trats
responsible for meld attributes, PGE technology lad to
erhanced MIMC/ ha and cane yield (t/ ha).

The FGE technology developed works on the
privciple of manipulative phasie phiysic-cliemiecal
pracesses that ophmuzes plant population through
mproved physiolegieal efhiciency created by red ueed
lag i emergence, improvement in gemmination %,
wrpreved growth nearly phase, syrelronized tillering,
mnproved tiller mumbers, diversion of phatosynthates
tewards enhaneing cane weight and sucrese contert,
thus inereasmg cane and sugar harvestindex.

Process development for enhancing ethanol
recovery from sugarcane trashand “p-heavy”
molasses

Eugarcane hgnocellulosie biomass s anattractive
renewable feedstock for future Ethansl Elending
Programmes. Efhoent smd cos e ffective prﬁduution of
bawetlanel frem lignoesllulesicbiomass d epends an the
development ofasuitable pretreatment system, Answ
pretreatment method was attempted and found to be
hug hly ethment and etfectve for downstream bocatalyte
hrdrolysis of various s ugarcans ligndeellulosic bismess
materials, whieh can accelerate bicethansl
commernalization. The optimal conditions for the
hydrogenperexade-aceheacid pre-treament was TEC,
2.5 v and an aguel velumemirtureof liydrogen paraside
and acetrand, Compars dte pravious prbees_ses urder
the samecorcitions, the pretreatment wasmore effective
at inereasing erizymabe digestibility, After HF AC
treatment, the camposition of the recaversd zolid was
7L0% cellulose, 18.0% hemice llulosesand 1.69 % hgnm.
Notably, 93.5% of the lzrunweas removed with the pre-
treatment and no iwhibitory comp eurds were developed
during the pre-treatment proced ure. The assessed pre-
treatment was lughly etfechve mremening igmn from
lignoesllulogic well wallg, resulting in enhanded
errzymatic accessibility of the substrate and more
efficient cellulose hydrolysis. This pretreatment
produced less mmounts of fermentative mlubitory
compounds. I addition, it shall enable year-round
operations, maximizing utilization of sugarcane
ligrocellulosio omass fromvarious erap stages.

Screening and identificalion of sugarcane
lines tolerant to water-logging and their
physio-bioc hemical investig ation

The sugarcane genotypes CoLk 94184 and Col nd

wr waterlogged and nommal conditions (eontrol) ware
uged fortranonp torme analysis,

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Transcriplome analysis

Using NCEI Primer3/BLAST tool, 30 praner pairs
were designed and synthesized. Trans crip bome analysiz
of the leaf tissues of four samples (21, g4 g3, 84
controland watedogeing induced plants of the variatiss
ZoLk 94184 and Co] &4 reverled a tetal of 2,95,618
umgenss. These were further processed using seven
databases (Nr, Unprot, GO, KOG, PF AM, KEGG and
Transeription factor) (Table 41). Unigenes showed
48.2% sunilanty with Sarghwm biolor, 14.9% % with Zer
mays, 2.1% with Oryza sativa, £.1% with Setarm ttaliea,
1.87% writh Sacelurum hybrid and 19.48% withothers
(Mr annatation) (Fig. 4.2]. Based an GO annotahen
genes were grouped underthres different comp onents,
Biologieal process (BP |y Cellular component (CC ) and
molecular funetion (MF ), The meost enrviched KOG
categary was “Signal transduction mechaniems (T}
followed by “Geaneral function predichononly (R )" and:
“Past-translational maodifieation, protemn turnover,
chaperanes (@), InPfEm a.nalys 15, the most abundant
domainsadentified were representing “Frotainkinase
domain” followed by “Protein tyrosine kinase”,
“Cytochirome P450" and BN A recognition metif. The
mast abundant transerip tion factor famulies enriched
were bHLH followsd by WRK?Y, WA emd MYB_related.

Table41, Number of Unigenes annotated with
different setsof d atal»ases
Noof Porcentage
Unigenes i)
HWE 731 225
Uniprot A7RIT 18z
[<e) 71695 168
KOG %933 101
Plamn a3 9.89
Tranderipion factor d mtabmai 33,082 11.19
KEGS 16380 351
All four dateranes 0261 .85
At lonpt 1 dedabase 667D i)
Total no of Wnigenas 295618

B S P BN W Jeamaye
N Onyidsana = Sefrn sl
W Sacananimivted B Othem

Fig, 4.9, Speciesclassificalion of Nr distribution




Dhifferentially expressed genes (DEGs] were
wlentified infoursets af samiples (81 vs 82,81 vs 83,52 vs
84 and 83 ve 54) using total EN Aot both the varietes
planted under dontral and waterlogesd canditions, as
perthe DESer Iy Bioe package (Fig. 410).

1800 Ei':'.: 18560 ]
1800 1164

1209 - o0
100
o0
GG
A
200
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sdumher ol OF 3

LS ET 1T, L) w=h3 B3 vetd CIv=fd

Tra ptmartt

S1 = oLk 04184 Control leal hsgues 52 = Colk 94154

walerlogeing exprsed Leal hfsues; B3 = Col §4 control leaf

tissuesy S4= Co] o4 waterlogging exposed leal hsitios

Fig. 410, Differentially expressed genes (DEGs) of four
sets ofsample

Among sigrificantlyexpressed genes, a total 0f 30
transerpts assomatad withearbohydrate metabolizm,
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srivirormm ental ad aptation and transerption factor
genes were used and primer patrs were designed to
validate those using different sats of RNA samples
isolated from bath the varie ties. Fifteen primers based
onnovel tramserpt sequence were validated using tatal
E1 & solated from sugarcane leaf Eight prim ers showed
reactions (Fig.4.11). qRT-PCE parformed using total
RIA of leaftissue ofboth the vanetiss indicated highear
exprassionaf uncharacterizad protein fUrugeneEEllJ,
lower expression of metal-nwohanamine transporter
YEL16(Unigene 192158) mboth the varieties and higher
expression of tramsenphion factor BHLH30 (Unigene
223205) mvanety Col adunderwaterlogged condition,

Fig. 411 Validation of15 primers designed based on novel
transcripl sequence using total RNA isolated
from sugarcane leaf Eight primers showed
reactions.



CHAPTER 5

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Mechanization of Sugarcane Farming

Development of cane node planter

The metering mechanim aof the develaped cane
node planter was moacified . Ferformance ofmetering at
different speeds, lug shape, height and spacsing was
recorded. The design of metering mechamsm was
hipalized based on tts performance durnng differant
combirations. Thespring loaded pushers havebearibeen
weorporated forsffioentmelenng of eane nodes d uring
planting. The ¢ane nod e planter withmod thed me tering
mechansm was tested inthe fieled oo ndibonat IIBE fanm,
The machine performs deep furrow opering, metering
of pre-soaked cane nodes, fertilizer application and
covenng of planted cane nedes withs ol smultanescusly
masingle pass.

Fig. 5.1 Tractor operated cane node planter with
madified cane melering mechaism

Development of sugarcane ftrash

management machinery

The new prototype machine comprises of trash
muleler umt, stubble shaving it and chemical
spraymg unitwluchcover two rowsof sugarane, The
chemueals praying unitis forap plymg trash decomposer
fer its faster decamposition. The tractor PTO poweris
utihzed to operale the mashine. The reduced rpm
through gearbows tremsmutted by beltand pulley powar
bransmission system to trash muleher and stublbile

shaver, The rear roller ensures urnform dep th eantrol
while sovering twa rows of sugarcane and trash in
between the rows. The prototype was field tested at the
[IEF. fanm withsabstactory performance. A patent has
Been filed svith the Patent Office, New Delly, India wide
Appleation Mo, 202211007700 AF ebruary 14, 2022 for
the miachine,

Development of e-Powered mullipurpose
equipment adapted to controlled traffic
farming (CTT)

Design developmentofthe matehing implame its
for various fann eperations iy the field for CTF was
studied. The ractor track widl th was adjusted to 175 em
ingtead of 150'em to swit the various machines, Two-
row [I5F deep fumow s ugamane cutter planterfor o0 em
spacing wasdevaloped. The performante ofthe plantsr
was satisfactary in accomplishing the unit operations
thatinvolved cane planting, appheationoffertilizer and
chemieal msecticide, covering of setts with soil and
prassaing the covered soil in a single pass of the
equipment. Anexpenmentwas laid in the 1IER fam for
one hectare to study the CTF and conventional
pugarcane cultivabion A new two cane row machine,
Furrow er-oum- packer wihich willmake ridges and fum
it to avord lod ging s underfabneahon.

Ergonomic evaluation of tools and
equipment for drudgery reduction in
sugarcane cullivation

Ergonomicevahiation of ISR settcutting machine The
ergonomic evaluationof IET sett cutting machine was
carried out For eutting of three (Fig 5.2)bud setts. This
machine has tweo cireular stamnless-steel blacdes of
dismeter 40.6 om. Aneleotric motorof one hosepowsr
(240 77) 18 used to operate the maclune. Fower to the
blades s throughtlatbeltpulley and double gragved W7
pulley from the miator The speed of blades 13 960
revolubons perminute. The height otthe-platform from
the ground to put cane forsett euthng 15 105 em. Two
people ean performm sett cutting operation
st ltanes usly. Two wdividuals, maleand femals, ware
selected forsettoutting opevation. The dataof settcutting
was taken for 20 minutes conbinuous work by the
operator. The numbersfsetts cut by the male and female
operators vanes depending upanthe sugarcane vanety
selectad.
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Table 5.1  Performance of the selt cutting machine
Parameter Variely 1 Varlety 11
(CoLK 1128),  (CoLK 14201
Male  Female Male  Female
Tarms; roar i) 10 =0 Fit
Aoverage mo. of dalt ful o) |40 J480 2004
Average weighl of the 1% 175 254 Z18
siftout, kg
Dambga, % B 10 B-10 B-10 B10

The numbeiof setts cutby aparson withmianual
conventional cutting blade w 20 munutes was 250-370
whereas 1t was 2,840-3,500 with the niachine. The overall
capacity of meaclune for sett suthng by two aperators
was 8,520-10,500sett/ h. Howevey, the bud damage of
B-10% dunng sett mutting was observed.

hg. 5.2 Seﬂcuttiug m.an_hhl! np erntinn al the [luﬁhﬂ.e
farm

The physiological warkload i1 terms of working
heart rate and energy expenditure rate wasin the range
of lightcategory formale and female workers, Howevar,
fernale operator lad s hehtly higher energy expenditure
rate (8% )and ovemall d s comfort rate (31% ) than the male
operatoriTables 5.2).

Table5.2  Ergonomicevaluationof the setteutting
machine and the sugarcane manual

stripper cum detopper

5  Paramides Getdler ufs et abing
No, Sugarcane sett ‘Suganane
cutting ‘marmial stripper
ueachine cum detopper
Male Fem.l.l& Male Female
L Wodang haant cabs 8848 ;.6 1020
{bants/min)
2 AWorke beartrats 258 e i 2 5.0 5.6
(beaty/ sun)
3 Oxygan comsumnphon N.44 048 k4% (L.48
rite (1/nun)
4 AOQOxygencopumphon 0238 a3 028 23
rate {1/pun]
5 Erergy sxpondihure mits, £95 2 756 711 Tde
EER, {kj/ mim)
6 & Energy expenditue &1 .33 397 40T
rate, &ffomn,
7. Dwerhil dizscsmiort 3.5 e 3z 35
rating (CDF)
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Ergonomic evaluation of manual sngarcane stripper-
cum-detopper: Stripper-cum-detopper s used to remove
dry orgrean leaves from the harvested cansand euthng
of greentop. The rewly developad TER manual stripper-
cum-detapper I'vaﬂ 228 g weight was ergoriomically
eval uated withmales and fernale operators atthe Ins B bute
fanm i thres differentsugarcane vanistizs (Fig. 5.3), After
harves ing af cang, data of cane stip ping and de-topping
was taken for 20 minutes of continuous work by the
operator. The physiologwal responses of selected
subjects wers alsostudied Theaveragenumberof cane.
stripped and detopped per hour by male and female
operator were 234 to 285 with an average waight of
cleanad cane of 114 to 243 kg (Fig. 5.4].

w
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Fig:53 Performance of manual strippercum-detopper

in different varietics

Fig. 5.4 Operation of sugarcane stripper cum detopper
inthe field

The physiologieal workload i terms ofworking
heart rate and energy expernditure rate was in the range
of light eategary with bath male and female fa.rm
workers.

Development of inte r-intra row wneding
system for transplanted sugarcane

The esasting weed ing machnery and their working
funetion for sugareane weed management have been



studied. In order to develap the intra-row weeding
systemi, sensows such as ulbrasorie sensors equpped
with &Arduwino/Easpberry P1 were wlentified: and
computer programiming was done, Inaddibion, six A
based deep learning models (AlexINet, DarkNet53,
Googlellet Ince ptionV3, ResMet50, and Xeephion) were
tramnad foridentifiineg weeds insugaicans arops wing
fisld uriagery followed by thewr performance evaluation
i terms of acouracy and F1 score. Al-based rleap
learning=d riverclassiftvation of sugareane and weed 13
showninFig. 5.5, Outafthese, DarkNet53 deliversd a
lugh F1 scare value (~99%) and outparformed ather
maclels for weed denbification with a:lughar level of
canfidence (~98% Jatminr-batohsize of 16 and epochs
of 20.Post-training, DarkIet53 was tested with ansther
separate datase tof 200 mages and > 9% netacouraey
was obtanad when compared wath naked-eye wead
identification. This develeped model was incorparated
wita theweeding systerm, Furthes, the design ofthe new
protatype machine has been conce ptualzed.

Inter Institutional collaborative reseanch
project ontesting and evaluation of selected
ISR sugarcane machineries under tropical
conditions

‘Twomachines of IISF. viz, deep hrrow sugareane
cutter planterand dise type ratoonmanagement dewvies
were develo pedatter carrying cutmodiheatons o nake
it suitakle for tropieal region. Both machines were

sl s parf

Trastrinvy
-I-m

Datayat

preparatan
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sup plied to ICAR-Sugareane Erseding Institute,
Comnbaters for fizld testing and performance svaluabion

Deep furrow sugarcane cutter planter

Destgn modificatiore wers carned outand anew
prototype of twe raw desp furrew sugarcane cutter
planter was developed withadjustable row spaing of
120 and 150 om (Fiz. 56 Designmodifications were:
done to make at switable for tropeal region. It was
squipped withdeep furrew opener to facilitate furrew
method of sugarcane planting. The designed planter
consisted ofdeep furrow opener, sharp edged blades to
eutw hale eareutts 350 mun long pieces asseed materal,
metering device for application of fertilizer and
insactieid &; so1l covering shovels and temnpmg roller for
pressing soil eover It could Be aperated by a 30 kW
power tractor Itwas amounted type equupment ngidly
attached with tractar thro ug h three- point limkage. The
planter weas pulled by the tractorand its cutting bladass
as wellas ferhilizer metenng rallers wers drivenby PTO
shaft. Plante rwas fabricated in the warkshop af ICAR-
IISF, Lucknew and supplied to ICAR-SEL, Combatore
for vonducting ite Held adeptability brials in trapical
region. Perfonmance trials of the planteram inprograes
atSElfamn Fig. 5.7).

AMemorand wn of Agmeement (Mo A) was signed
with M/s Pishen Technologies, Commbatore for
commercial produchon ofdeep Furrew sugarcane cutter
plantarn

| L 1= Pl
MarnrmEnterL
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Fig 5.5 Al-based deep learning -driven classification efsugarcane and weed



Fig. 5.6 Developed prototype of tractor operated wide
spaced deep furrow sugarcane cutter planter

Fig.5.7

Sugarcane planting with IIST - fwa row decp
furrnw cullerp lanler at ICAR-SBL Coimbatore
farm

Disc type ratoon management device
(Disc RMD)
The prototype of dise bype ratoon management

dewvice {Dise EMD) was modified (Fig. 5.8). Fertilizer
mietering meckarusm was modified tomakeitsutable

Developed prototype of tradtor operated dise
typeratoon manage ment device (Disc RMD)

n;ag
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Ratoon managemenl using [ISR-Disc RMD in
the field at 1ICAR- SBI, Copimb atore farm

Fig. 5.9

fermetering of fertilizerinlighridee fislds prevalentin
tropical ragion. It was equip ped with stubble shaving
sarrated bladss mountsd enadise two hllage dises for
off-barrng (prumng of old roots) on either side of the
stublles and ferhilizer melering devies forap plication
of fertilizer atro ot zone. Meditied prototypeof Ense RMD
was fabrnicated and supplied to ICAR-SEL, Commbatore
far vonducting its Held adeptability brials in tropical
region (Fig. 5.9).

AICRP onFarmImplements and Machine sy
(FIM)

Manufacturing of prototypes for conducting
field ada ptability trials under varying agro-

climatic and seil conditions

Pratotypes fabricated

Machine/lplement Seirce st Numbes
Powis
Besp lutrow sugsrosos cultsr plantsy Traptad 2
Wids spacad da ep tursoiy sugareana cutter Tragton 4 |
plan®reum-mulbicro p tesder
Trmtch apener Tracton i |
Cirep furrower Tractor 1
Drige bype sugarcane management device Teaokar s
Manual tane strippéc-cam-datopper Manual i
Manusl cane nods sutter-com-bud soosper  Meanual 60
Mobor oprrated prddy thresher Motor 4 |
Fadalo perated paddy thresher Manual 1
Cane jucs exlmeior Manual 2
Manuial grass cobler Wameal 10
Manual custonized soil nuger Menual 1
Tatal 1z

Prototy pe feasibility testing

Prototype Feasibility Testing of Automatic potato-
cunrsugarcane french planter
Brototype feasibility testing of tracter operated

rutomatie potate-nwm-sugarcane trerch planter
(Fig,5.10) was conducted at 1ISE Farm. Soil of the fisld

———— S ————————



Fig. 510, Aulomaticpotalo-cum-sugarcane trench planter
under feld operation

was sandy leam. Crop parame ters hkevariety, average
length and weight of whole seed-cane stalks, average
seed potato tuber, held paremeters like length and width
offiald were recorded. Planter performartice parameters
like gatf length, number of setts eut and dropped per
unit leng thot furmw, d epthot furrow, depthotsoil cover,
height of rid ge, number af seed potatoes dropped per
unit lengthof ridge, wheel slippage of tractar ede. sware
recorded. Peitormance of the planter was compared with
madiual plantg &8 mtererap and manual planting as
relayarop. A 30 kW tractor was used foroperating the
planter infirst low gearat 1100 engine rpm.

Atforward speed of 0.5m/ s, mean overlap ping
hetween two successive setts were 68 tium, which was
withiri the desire d o ve rlapping range of 50-100 mm for
the stud yarea. The average spacing batw eertseed potato
tubiers was 192 mm. Missing cfseed potato tubers in the

h ICAR-TMNDTAN INSTTITUTE OF SUGARCANT RESTCARCH
-_—a_a_t—i i i !aiiiTXiBRBARARRA—-l—_ -l Ii-iiiiii - i  iiisi ui t iz  isi i isib i -”i
Prototypes supplied eups of metering unit was 7.1%. Picking of more than
Sy J oy Nidli e Supplied to aneseed potata tubers was 5.4%. Missing and multiple
S TO desp frarow 5 Sugaroma Research lndhfule pioking of seed potato tubers mmplemanted each other
sugarcang cutBr planter (ER1], PRPCAY Samastipur, atl therefore, desirsd seed rate was maintamned. The
1 shight variating due to migsmg and multiple picking
HETLTO dise type 3 Sugeromn Researchinshtute did not affect the uniformity of the crop stand.
sugareans mbhan (SR DRPC AL Samusetipur, 2
rnrmgement davich Hihar The field capaeity of the planter was 0.27 ha/ b
(BlicE MD) Time lostinfilling of seed, msecheid e solution turning,
IL5F, padal opamisd 1 College of Agnculturs, muscellanecus settings and other activities in terms of
poddy Teedling E?'::"‘;,‘f'?}:f' :‘lo‘;i’::““g' total planting tume was £7% of total eperating time. It
. ) adnra)s saist tigas b was abserved thatmasymum time vwas lostinfilling of
HSP. manual bpd chippar 1 M r hangg Kuier, 7all. Bhan e ! . :
- Nager, Gavindpurl, Modi inputs followed by turning of the tractor, The effechive
Nager, Gazink sl field eapaecity of the planter was 0.127 ha/hy, thus, to
ST, manusl cane nade 1 My, Satya Prakach Mishm, plantone ha area, it would take eight hours, The cost of
cullercimnbud scanper Mehmnoodabed, Sitapur, planting operation with developed plantsr was 3,150
. £ perha whereas it was /600 perha when planting
ik ha wi t was T 13,600 perha when plant
ST manusl cane node 1 MreVogeehSingh fmbpur was denemanually. Thus thers was 76.8% costsaving
cutter-com-bud seooper Sulnndabshar, UF. Sy :
: s i planting with the developed machine. The |abour
ST mani sl cane 1 E7E; Ammhna, LUP. i I S
stipper cum-dedoppir requirement with planter was s;gmhcantly low as
USE mian el cans 7 KK Gopalsan; Bdiar compared tomanual p lanting. It required 56 man-h/ha
strpper cum-deloiper to plant with the planter, whereas maual plant:'qg_'
Total b required 567 man-l/ha. Thus saving i labour by

plantmg with the developad maclhine:was 90%.

Prototype Feasibility Testing of Pedal operated
paddy thresher

Prototype Feasibility Testing of Pedal operatad
paddy thresher (Fig. 5.11) was conducted at the Institute
farm as well as at fammess” field of Lucknow and Sitapur
distiiets. [t was operated for 25 howrs-at the ins titute
famm and 30 houss at fanmers” field. The peformance of
the thiesher was compared with the conventional
practics ne. beating the paddy bundle on stones or
woaden platformmb ending posturs inferm of Hesldng

Fig i l.l. Pedal operated paddy ﬂ:u:ulu.tr]n operation

capanty, threslhng etficieney and energy requremert
under differentinpis ture content and stalk length. The
machine was operated by both male ard tamﬂ_le warker.
The totalmar hrequirernentwas recordad for threshung
under different moisture contenits and stalk lengths af
the bundles Far further eonversion into energy
pquivalents.

The performance of the thresher was evaluated
raspaot of three paramieters remely threshing capaaty,
threslung efficiency and energy requitement, The
performarnce rezulbiz presented below:

——— D —————————



Variely of paddy Kalamamak  Basmatl
Threshing capasity, kg/'h &0 B
Theeshung sfbciency; % a7 3
Maithire cantent of pad d v geaim, % 19 o0
Wreighl of 1000 grain g 15 ¥,

Cenlre of Excellence in farm machinery

Development of motor operated paddy
thresher

The testing of the developed prototype of motor
operated paddy thresher (0.373 kW) was varried aut at
VK, ICAR-IISE, Lucknow farmoan variety HUR-917
(Fig.5.17). Two parsons werewused b3 perform threshig
operation on this machine at a time. The threshing
capacity and threshing efficiency was observed tobe
280 kg/hand 97.2%; respectively.

Fig 517 Testing o fmoter gperated paddy thresher
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Development of manual inte culturing-cum-
earthing up e quipment

A new prototype of manual intereulturing-esum-
earthing upequipment (Fig, 5.17-5.18) forvegetab e crops
having everall dmensions LaWicH: 1600x260x900mm
was cleveloped. The equpmentis having twao wheels
(diamete r 400 mm) niade of M2 {lat of 5128 25%3 mm.
The equipment hasa base plate hanng holes whe s thare
18 B Provision cf'at'tac:l'ungl:;mte roultumng and earthing-
up tools. Thewad th of intereultunng canbe adjusted
from 150 ta 300 mum. The equipment has been fabreate d
and tested atinstibute farm.

Fig. 518 Pmiotype ofmanual infercubturing and earthing-
up eqitip menl



CHAPTER 6
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Diversification and Value-addition in Sugarcane

Development o fintegrated drying system for
jaggery drying

Agolarcallector unit has beendesigned. Itearsistad
ofa framehaving dimerisions 2.4m length, 1.0m width
and 1z mads of 25we mm anglewror It hasinelinationof
27" ard bage of e vollectorwas miade of mild steelsheet,
There was a provisionof entrriig ambient air through
channel wid thof 2.5 e The length of collector has been
drnded into thres parts. Each part was covered with4
mm plain glase. To reduce heatloss, glase wool was
filledd . The et vents were provided forentey of hot aurin
drving chamber: Prowsion of hot mrfrom waste heat
recovery system and mechameal dryer had also bean
attached mthe inputair to the drying chamber.

Refinement of sugarcane cleanercum washer
forjaggery
Sugarcane cleaner-cum-was lerwas found to clean

canew hen canesare fec thrae times: Asafety cover has
alsobeendesigned for the machine.

Development of ISR model jagg ery unit for
enhanced capacity

The unitwas evalugted forits performance on the
basis of total consumption of bagasze, total tme
consumption and water evaporahon rate during the
preparation of six batehes of jaggery. The overall
consumption of bagasse per bateh was 240 kg for
production of 100 kg jageery from 600 kg juee. The
thirmmal efficts ney of e furnees vas estimated as 218:4%.

Development of small powderjaggerycubes

The machine was evaluated. Prablan of cube
breakage was noticed due te non wifenm manual
pressure application, Jaggery powderoube sticks to the
bottorm plunger plate resulling 11 oube breakage. Also
the hase plate needs fixing. To overcame the problem,
thebottorn plunger plate has beenimad e withnonstick
material. Efforts have beeni made toapply pressure
throughmotorto resolve the problem ofeube brealkage.

Establishment of ABI unit at ICAR-JISR,
Lucknow
Upgradation of PHET lab and renevation of AB]

office space was dene. The ABTurut forjagge 1y was made
operational. O ne inoubatee got graduated and one new

ineubatee was admitted. Expression of interest was
uploaded onlISR website.

Developmentof processtechnology protocol
for manufacturing of protein rich jaggery
using natural sounce

Aprotorelformanutactuning ef proteinneh jaggary
using soybeanasanatural sauree has besndeveloped.
Dunng third year, only 100 and 150 gsoybean (400 and
A00 g paste without seed coat) was used. Protein content
of jaggery with 150 g and 100 groybeanwas 6.27 and
5.23 per cenf, redpectivaly. Howewer, protein
coneentration was only 0.87 pereent.

Technology/Process development

Astudywas und ertaken to prepare a jaggery-based
lew sugar apple jam with no added chemicals or
preservatives. Freshand matureap ples were ¢leaned,
peelad, sutinto slices and grated and weighed. Graled
pulp was takenmnapanand putenalow Hame, 400 g of
pezervwas ad ded inta the pulp aned muyzed thoroughly.
TES ("Erix) was measursd and sheet/drap test was
performed to eheck the doneness of the product. Fiveml
of lemon juiee wasadded and the jam was packad i
sterilized glass o and stored.

Jaggery making using silicon moulds

Siliconmiouldswere developed with thehalp ofa
prvate manufacturerfor making 2 g jaggery cand y. The
eostof one mould was T2,000.
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Developing Sugar Beet Varieties Suitable for Indian Agro-

climates

Seed production and maintenance of sugar
beet germplasm at Sugar beet Breeding
Outpost, Mukteshwar (Nainital)

Sustamned growth insugar beet production and
productivity necessitates the constant development of
naw and supetior crop vanehes, as wellas anefficient
systam ofgead produchonand distribuben te farmers.
Itig eritical for the expansion/dissemination of sugar
Lreat seed and orop popularzabon thatInd ian farmers
have ancess to a diverseselectionof high-quality seeds
i sufficient quantities on a timely basis, With this
objective, the seeds of vare ies LS &, LKC 2020 and IIER
Comyp 1 arebemng produced for nesd-bassd supply to
the sugar beet growars of the country. Beeds of
weligenous genatypes, LKC 2020 (b atterethanal recovery
und er water imihng candihon), LKC 2000 (mprowved
juiee quality under post-harvest technology), LKC LB
(fodder purposes with law briv and water deficit
talerant), LKC 2020-1 (5 podopten littra resis tant), LEC
2000 and LEC 2007 (water defieit tolerant) are being
praduced forexpenmental purposes, Four naw crossas,
iz Shubra (CMS)x L3 6; [N 13 » LE £ 7112 % BTS 605;
SYT/ 0/ 11 =EVEE ele were attempted at Mukteshwar
i erder to generate mdigenous types for the Indian
subtropical elimate. Segregating populations of previous
yearoross eomnbinations (IN 17 = LE 4, LK 0501 = LS 6,
LI 9503 = L2 o and LK 0503 = LK 27) are bemng evaluated
durivig the period wider report.

Storage of sugar beet seed 15 important for
mamntaiung the viability and quality of the sead.
Considering this, 149 gemiplasm aecessions of sugar
beetarebeing preserved incold storage at1ISE, L ucknow
and every alternate year, thaseeds aresown to maintain
viability, One third of sugarbeetgemmplasm hasbesn
sown this year at Sugar beet Ereeding Outposl,
Multeslwvarbyste ckling / datect sowing methods.

Identification of sugar beet varieties/
germplasm for water limiting conditions

Drought stress disrupts multifarious morphe-
physic-biochemiealmolecular and scological processes,
resulbing ma quantitative and qualitative loss insugar
beet yisld.Cansidering this, prority shouldbe grven to
maintaimnite quantitative and qualitative performance
urder dro ught stress. I thus contesxt to wlenhty thesugar
beet gemmiplasim for water imiting conditiens having

high yield potential and drought tolerance, an
expenment was camed cutwith 14 genotyp es including
twao checks (L8 6 and ISR Comp 1) m thwee replieations.
Drought was mpased by withdrawal of wrigationand
was regulardy monitore d. Meanwhile; irmgated plotwas
well saturated with desived irngation. The genatypes
namely LKC 2006 and LKC 2007 maintauned their
supernority for single root weight, root length and the
root dismeter against checks (L8 6 and 1SR Comp 1)
underirngated and drought conditions, respectively.
Felatmre water content and chlorop hivll content were
measursd, and varebility for these attributes was
abserved among the investigated semiplasm underboth
the eondittons. Under droughtstiess enviranment
mahonaldehyde levals inereased n all the genotypes.
The checks, L8 & and [IER Comp 1 maintained thewr
superiority for this traut. Furthemmmere, LEC 2006 and
LEC 2007 had the lighest suerass content, briw, and
purity costhicientagainst eheck varieties under drauglit
conditiens. Additionally, LEC 2006 and LKC 2007
showe damproved performance fordry matter generahon
from leaves and roots.

Screening of diseases and insect pests in
sugar beet

Dissasgs and insect pest moidences have a
corsiderable mipactenyiald and juice quality of sugar
beet The knowledge of the non-target as well as
benefimal insect pest populaheons s also essential and
works a5 amanagamiertmess ure, Therefore, inonder la
sereen oul the vamous foliar/ voot diseases and wseect
paste under natural conditions and to 1danhfy the
tolerant/ resis tant getm plasm of sugar beet forIndian
clunatie condibtions,a tiial of 56 sugar beet genatypes
was conducted to soreen against diseases and insect-
pests atlISE, Lucknawr tarm.

Higher inoidence of Alternarta Cercaspara, Phoma
8P po Fusarmon yellaws, and wiral diseass camples has
beeriobserved. Ap pearance of symp torns of Cercaspora
leaf spol m munor patches, started in sugar beat
germplasm dunng the month of February, however,
plants reeoversd from this disease and by April, 2022
the disease was almost nagligible resulbing i1 plants
showing resistantresponse. Five genetypes viz, Hilma,

56, IER Comp 1, LK 4 and 57 8587 exhubated resistance
towards the majortoliar disemses (Table 7.1). Incrdence
of Alteypanialeafspot disease ways almostnegligdls till



February, 2022 but later, there was a sudden upsurge
during A areh-Apal, 2027 when the plants became
suseeptible. Asimular pattern was observed torFusamon
yellow disease as well.

The pure cultures of the foliar pathogens were
obteuned enPotats Dextroze Agar (FDA] and CatMeal
Agari OMA)media These pure oulbures were sentfor
morphelogical idenfificationto HOID-ITOC, [CAR-TAR],
Mew Delhi The results revealed assomation of two
speciasol Fusamim cxysporum and Fusarny palludorosun;
and two species of Alternaria plteranata and Alternaria
rad wtna (Tabla 7.2,

Table7.l.  Evaluation ofsugar beel genolypes for
foliar diseases
Disease TResktant Sugceplible
gemplem geraup Laem
“ral dispass comples ia] i
Fugarsan) yellons 14 11
“Affermana leafy pot 9 [Hilea FAC 60008] %
Crtlogbotileaf apot 53 3
Table7.2. Disease symptomsinsugarbeet genotypes
Disease Tdentified Mo, of
pathagen Bolites
Futwrzim Fusanism 2
yallowy o pa L
F, pueliadorestum i
Leal spot Alterstarta radiciing 4

Amang the insects, thrps and ladybird beetles
appeared 30 days atter sowing (DAS), whereas the
mfestation of Amy warm (Spodopterasp.) was noticad
at 110 DAS. The hugher meid ence vate of & podoptera (80-
95%) during the months of Apnl to May completely
damaged the folar portion of sugar beet. Lady bird
lieetles and spiders havebeen observed from themanth
of January to Aprilinsugarbeet erop, Three different
spevies of Micrapts were vcollected and 1dentified.
Mereoehiliss exmacul st was alsoidentified baged on
the morpholagy. Spiders were also collected for
wlentiffeationand three differents paaes, Stap pac lyny,
Ground erab and Divine bBall wers identifisd. Minor
ineiderees of My zs sp p. and Pegomyaspp. (larvalstage
i the newerleaves) were also recarded. Ameng the 56

Symploms

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

genotypes, LKC 95w s fourd to be the mostsuseap bble
vanety towards $podopter infestation, whereas LKC
2020-1, IN 06, LKC 2020, and I 07 were signifieantly
tolerant to ammy womi.

The sereening of wmsect pests 0 sugar beet also
helped 1n the selection of mnsectierdes and their
applicabion. Different oonce ntrations of quinelphoswere.
found tobe effective agamnst cifferent larval stages af
Spadopterasp. Applicahon of 2% qunoelphes was hughly
effective against first and second larval stages of
Spodaoptera sp., whereas at 5%, 95-29% mortality was
recarded against thud to fifth larvalstages. Applheatan
of Imid aeclopnd (245% | was noteffechve agamst 2™ to
B larval stages of Spodopterasp.

Weed identification and management in
sugar beet

Weads mbesterops red uee productivityin the field.
Weed seedsare hammfulbecause theygermmate during
erop cultivation. Cammenia ben gaha ensis, Ruemex dentatus,
Argemane mexicang, S epergil arvensts, Cypends rotundts,
and Cenvavidus arensis were identified. Argemone

Pue Culhee

mexican, and Cyperes robundis were found to be the most
comman weeds insugar beet fields, Trash mulehing
through paddy straw was used in sugar best to
oulminate the wead growth. As aresult sweads do not
have afavourable erwiramment for early gemunahon,
rapicl grow th and development.

Sugar beet performance at diffe rent locations

To check the performeance of sugarbestin trapeal
cotid itions, anexperimentwas conducted athiiversity
of Aprienltural Sciences, Bangalore with five sugarbeet
germplasm namely LS 6, LKC 2020, ISE Comp 1,32 35
aril 877 2495, The liglhest root weightwas recordad with
LEC 2020 having 1.57 kg, Leaf weight, juics weight and



pulp weight were highest in LKC 2020 compared to
othervanetias.

Performance of sugar beet in high
temperature and hot conditions

Anexpenmentwith eightcemmplasm, LES 10, LE
27, LKC 2000, LEC 2006, LEC 2007, lISE Comp 1, LEC
2020, L2 & was sown at Agmoultural [ esearch Statien,
Basanthpur. The lughes t germunationwas recorded in
L¥C 2020 as ecompared with others. Suemse content
vaned from 17.4 to 18.9 among these sugar beet
cenotypes. The lughest sucrose contant was recordedin
L2 o and IIEE Comp 1 wath 18.8 and 18.9 per cent,
respectively. The yield ranged from 21.1to 739 tha lin
the tested genotypes. The highest yield was recordzcdin
both LS 6 and ISE Comp 1.
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Technologies developed

Twa nuelestide sequences of Spodopteral itinawers.
submitted 1n Watwnal Centerfor Bratechnology
[nfommaton (NCEI):

® Snvastavad Mall AK, Misa 7, FandeyH, Fathal:
AD and Emitha A (2022) Spodopteralidurzizolate &
eytochreme ¢ oxidase subunit 1 (COX 1) gens,
partial ddg; mitechondrial, [Acsedzion No.
COPL17231),

® Srivastava 8, Mall AK, Misra 77, Pandey H,
Snvastavas and Fathak AD (2022) Spadoptert Ithora
1so)ates Sequence 2 oytochirome ¢ exdasesubunit T
(COX1) gene, parhal cds; mitochendrial.
{AccessionTNa OF420B70),
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Statistics, Economies and ICT

International sugar trade and export
opportunities for Indiansweeteners

Growth and instabilily insweeteners export

The compound growth rates (CGEs) and
wetability insugar, maolasses, pgearyand oo nfechionary
export were worked out far the ¢econd decade of 21*
century. There were wide vanations in quantity and
manetary value samed through export of Indian
sweetenet products (Table 8.1). Simularly, ingtability
indesx for sugar, molasses and jaggery products
lustrates patterns of sugar export from India It is
evident that the jaggeryexport has inereased from 2 lakh
ternes to6.32 lakh tormes d urng year 2011-2022, with
CER of 13,18 and 16.54% inquantity and monetary
valus eamed with instability index 095 and 0.79,
respectivel v Smilarly, sugar and melasses export under
different sugar HI code heads have alse inersasad
subystantially with CGR 13.24 and 12.61% which was
sigrufwant at 1% level. Sugar production dechinemnother
major exporting nations sueh as Erazil and Thaland.
The fammersand Indansugar sectorhawves bene fitec wath
sugar & jaggery export as global pricss showed an
upward trend. It gave an apporfumty tg export
swesterier praducts due to its logisheal ad vantages in
the traditional owerseas markets. Indians hare in werld
sugar exports has inereased from 3.5 to 10.2 per cent
during 2011 to 2022. India has become the 2™ largest
sugar exporter. The sugar export was hughly
concentrated as the top five exporlercountries aecount
for72.9% ofaggregate sugarexport.

Table8.l. CGR andinstability in sweetener exp ort

S, Sweelener CGR T Coelficientof  Instability
Ma, Products value Variation (CV.) Index
1 Sus;u.r (201312 tp 202122
Qeanhiy 1324 3BT - 2.872
Valus 1206% 5306 o ] 959
Volus 7.38 L9BE9 S9.7E4 1037
2L Jagzery L Cenfscionary (2011-12102021.22)
Clluimhl)' T3A8* 5733 AF g7 Das4.
Vidus: 1616™ B.7a9 4550 0.81,
Value i55er T1a9 4T L7aL:
3 Molasied [2011-12 ta 202172
Quantity, 121" 2067 41723 [y
Value 572 ErS o8 DozF
Valus 13T 3367 B3, 716 .04

Note® Significant at 5 and = 1 per cont probability layal

The sugar importing countries are diversified.
Indoresia, the larges brugarimporter, accounts for 9.5%
of warld aggregate sugar import followead by Clina
(8.5%), USA (5.8%), Algeria (4.4%) and Bangladesh
(4.4%).

India had exported 104 LT sugarduring year 2021-
22 and earred § 4602 mullion (Fig 8.1). India has also
exported jaggery and contectionary products of o LT
mid earnad § 376 mulhon (Fig: B.2). Beswles Indm has
alzgo exported 14 LT molasses and eamed foreign
exohange of § 217 mulhons asillustrated mFig. 8.3, The
prospects of sugar and other sweetener exports could
be better on account of inte rational prices prevailing
higher than demestic sugar prices. The comparative
pree adventagemn world sugarmarkethas also abwmated:
the need ofexpdrtsubsidy to mmills by the govenument to
offload surplus sugarstocks.
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Fig.8.1, Growth and instab ility of sugar export
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Fig. 8.2, Growth and nstability of jaggery expeort
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Yo'y Mabesows Biset g wns 23 3021 diversified trade prod uets. The Indesx of Export Market
Lt ki Fenetration (IEMP) indieator measures the sxtent to
i | which acountry’ s exporte reachaleady provenmerkeats.
e . The TEMPT score for Indin was 3114 and it was quite
wan | - high &s ;:::-rrnparer:'l Eﬁ major sugarand jaggery exporting
A { countries (Table 825,
g oo Revealed Comparative Ad vantage Index (RCA) for
— - : & sugarexports was warkecl aul forindia as well as for all
b [ the South Asian Countries. The RCA for commeodity
i ' : , i staros of
TSI B e O T expaort rmm. g ecountry mears the importance .UI' the
T P AP T FEFTS cormumedity i the export trads m eomparson with the
— 6 | =y mmportance of the cormnmiodaty inworld export. RCA]

—_— - gives an wlea as to whether the proporhieon of sugar
Fig.8.3. Growthand instability in molassesexport import was more than expected, in terms of share of
sugarinwarld unpeort. Anctherindweator, Trade Infensity
Indesx (TII) was also worked out as the share of Inda's
export to SAC partner divided by the sham of world
exports to that SAC partner.

Indian sugar export competitiveness

Indian economy has transformed from
mixed egonemy to muddle-ineome developing sonial
seonomy with government parbioipabonan strategre
segments. Globally, itis the 5™ largest ecanamy in tanme
ofGross Domestie Frod uct{ GDF) and 3+ largestin temms
ot Furchasing FowerFanty (FFP) atter US A and Clune.
India's GOF was 3.177 trllion USDy per capita incomes
2277 UED and 8.95% growthduring vear 2021, India’s
aggregate axport was 335.44 bulhon USD and import
was 49583 bilhonUSD, serrices unports 135billion JSD
el uring year 2021-22. The expartimport trad e indicators

India’s sugar, jaggery and confectionary export
was wortli 5088 millisn USD during 2021- 22, Titdia has
exported sugar warth 113446 millisn USD to allSACs
which constituted 22.50% of India’s ageregate sugar
exp ortearmimngs (Table 8.3). The arval ysis of composi hon
of sugar export reveals thatmors than 26% of sugar,
mggery and confechonary was under Hammorzed
Systermt Code (HS Code 1701, sugarcans or sugar beet
chemieally pure sucreseinsald fomm,

were lugh as comparsd to other seven South Asian
countries (SAC) collective ly: The analvsis af world trade
indieators related to trade and logistic friendly
enviranment reveal that India was i comfortab le
condition. Incha's posthon in ease of doing business,
trad ing-acrass borders, LPI seore;, LFI ranle aitd CPIA
rating was lughas compared o 8AC, India’s LPI rank
was &4 with LFIseore 3.18, while other S 4C have LF]
rentk beyond 80, India, Meldives and Sr1 Lanka have
CPlA mting of 4 while other 8ACSs have 3.5 CPLAscore.

The Indian s ugarexport competitiveness amongst
South Asian countries wag analyzed. The analysis of
indicators pertarung to trade aiwd legistie friendly
envirorment (Table 8.2) reveals that India 15 in
comfortable position. Indha’s position in ease af downg
business, tradirg across borders, LPI seore, LTI rank
ard CPLA riating was quite coimfortable campared ta
other SACs. These indieatars weare lughas campared to
the severt SACs eallectively. Total exports of SAC
mianetaly terms(Tab le 8.3) varies fram 0.74 bilhon USD

The value of HHMC at 0.06 indicates that India has ntNepal te 323.25 billien UBD inIndia. The exporte to

Table8.2. Indiansugartradeco mp etitiveness and trade conducive environment in 5A countries
Country Easepl  Trading CPlA LFl LFl FPerform-ez IEMP HHMC RCA RCAML TN
Duing Acvass frade score  ranb gy bt e sl

Business Horders rank  rating 219 2019

rank 2019 2019
Inden 63 &8 4 3AF 4L &7.98 3144 0,65 1557 025 .
Maldive 147 -0 L 2-06 be 202 LEl1" 0.05 ooz 226 107
S Lanka o5 P 35 259 e 45,91 00 wogT LioFz A1 B2l
Bangladsch 158 176 3.5 2157 180 49.04 &:058 0078 1R HE L LYF
Nepal B4 &0 35 251 114 4724 E R A3y 0.o52 Lo 138
Prbistean 108 111 In 2.47 152 4432 e LX) L3 177 1234
Blutan B9 @ 25 216 145 Iadl 11%@ 1 h ] 0] 000 473 pe0d
Afghanrtan 173 1y 3.5 94 16D 25652 2 P30 o150 14171 e )

Note: The indicen for sexport markat penetration (IEMP) and Hirsohman Herfindah] Karket Concentration md=x (HHMT) pertain to the
yaar 20192 otharwine specified a1 with (*]) mark pertain to the year 2018, mark (**) for 2017, mark (@) for 2012 and mark {§ | pertaing fo
the venr 2015, This 1 dus to theavaidabddyof the latest data pertamng to that country. RCA valueg withanternk (7] mark pertam ta pre
2019 yeacy oy latent data i oot avadeble. TTE Teade Intenity Indices are st Indin,

_——
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Table8.3. Sugar exportto SACs and share of different HS sub-headsunder major HS 1701 head

Coumtries Value shae ln  Soga shae  Exportundir  Exports under differsnt sub-headings of 1701 heading

(Milllon USD) tetal sugar  intetal 1700 heading : ' '
export ‘wxpart (M) (% o Flokal
s garexport)
202122 2001-22 202122 i, 4 Enled 1Mz 170113 wolid 170191 1199

Afghnitban 1305 27 2547 an 08 0,00 0.3 b E: 7 s | 6404
Etngladeth s 1155 35 QB.HZ .00 00 gL.02 151 1e4h
Blutan 6.88 nia 0.7 7558 1088 957 1422 0,58 64.23
Klnldives 2572 0.5 D@ 9206 (.00 0.00 2543 non TAET
Nepal 100,51 Loy 1.04 g2.98 008 .06 29.37 155 #5562
Pakiztzn 135,52 267 ] .2 9990 0.00 1z 219 114 TETS
SriLasika 1770l Fu5 3,05 Ge.01 onc 0.01 1445 353 L2
TeplSAC 113869 e 3.4 Q742 0.05 0,33 =051 188 45,81
Tolnt pugar expord 508933 - - o4 833 D62 47,68 245 5414
Shar of SACH % 2230 2417 TLES.  1ZFR( 2872 18,55 20,90

Note: The sugar exports aee carmad cut under different headmg. The codes for sugar exportiare s follews: 1701 Cane or beet sugaranid
chereally pure surese, y polud formy 1702 Sugers meluding lactose, maltess, ghicoze or fructone i solid form; sugar tyrups witheat
addad flavourng or colourmgmattes arhfioial honey, whather or notmizsd with naturnl haney; caramel 1703 Melagoee: requlting from
the extraction or relining of sugnar, and 1704: Sugar confectionary (including wikite chocolale], mat rentaining docoa. The major sub-
hendings unedlar 1701 ars : 170112 Besl sugar raw not contmning flevecing Jeoloring material ; 170113 Cane sugar specified i subheading
nota 2 o chaptar 17 (jageery and Khandgari): 770114 other cane sugar [raw sugsr ) T70191 sukar refinsd dontaining flavoring or coloring
miatter; ard 170192 gagar refined not containing flavoring or coloring mnfier.

EACs have inoreased over last 5 years by registenng
sigruficant growth rate per vear. Sr1Lanka: Bangladesh
and Afgharvistan were amongst tap 10 countries
demanding Indan sugarexport. The percentage share
was 3.48, 11.25 and 2.74 forthe year 2021-22. Analyss
of composition of sugar export réveals that 90.04% of
total sugarand canfeetionsry export are under the head
1701, Uncler-this head, 5414% of Indian 1701 sugar
exports world are under 170199 sub-Te ad followead
by 42.68% under 170114 sub-head . Howevear, for EACs,
around 50.51% sugar 1701 export are under 170114
tollowed by 4691% under 170199, Whils macnty of
1701 sugar export to most of SACs were of 170129
(refined) cate goty, these are of 170114 (raw) category to
Bangladesh. Analysis of sugar trade compehtiveness
reveals that Indiahay a huge comparative ad vantage in
supply-sile forsugare xport to the SAC (s11ee RCA>1)
while otherS ACs are not having comparative ad vantage
i sugarexport. Analysis aver a pariod of time reveals
that Ineia bims gamed comparative advantags insugar
exports. Sumilarly, RCIT >1 forSACs indicates alugher
them average appetite for sugaremportfrom India than
restof the warld. The Trade [itersity Index (TI) more
than one for Indmn sugar mportbinS ACs indwates that
bulateral trade flow 1 larger than expeated, given the
partrsr country’s inportaiies in world trade.

Development of district-level database on
sugarncane growthand sustainability inIndia

District-level ime-senes data for 12 years (2007-08
to 2018-19) w.nt area, production and prod uetivity of
sugarcane was prepared, and the growth (eempeund
annual growthrates, CAGRS) for the pariod wasworkad

out fer indwidual districts. Based on the enteriec of
sugarsane intansivensss and the growth rates 1n
sugarcane area and sugarcane praductivity, these
districts were groupedinto different eategores (Table
8.4). The mostintensive sugarcans growing distnets
feach having sugareare arsa of mare than 1 lalkl ha)
had exlubited higheryield growthiof 2.90% to 5 % per
yeardunng the penodunder consideration The positore:
ard significant growth in area has been abserved only
i btwra dastrets (Sitapur, 2.84% and Lakhmip ur Kher,
lo4%) out of six districts i the category, Thus, it
highlights that s distnietsaccountng for47.2% of the
total sugarcane area w UP have exlubited higherowth
in their productivity levels. The state has sevendistrets,
each growing sugareans m anarearang g from 50,000
to 100,000 ha and collactivel y accounting for 24.2% of
the tatal s ugarcane area in the state. Three districts, viz,
Pilibhut, Barsilly and Gonda hawe esxpenencad positive:
gl lnghgrowthrates inbothaseageand produstvity.
Iine distivets in the state have sugareane area ranging
from 25,000 to 50,000 ha and these distnets account for
16.1% of sugarcane area. The districts i the group of
sugarcane intensivertess frant 10 to 25 thousand he, B ta
lﬂ_ﬂwusarld laarg from 2,000 te 5,000 ha ama e 7, 12
artel 10 distrmets accounting for 5.3%, 4.2% and 1.3% of
the totalsigareans areq, respectively.

Further, the efficient distriets growing sugamane
i UIF state were corsidared as those-areas which have:
highspread and lugh érop productivity, fAccordingly,
relative spread wdices (FE1) and relative yield inclices
(EYT) of sugarcane were worked outforall the distrcts
in thestate. O the basiz of RSLand FYI, these-districts
were grouped infour types of zones; MECZ if RSI>100
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Table8.4. Delineation ofdistricts in UP asper CAGR (Uh) for are aunder sug arcane (A) and sugarcane productivity

(Py)
Extent of sugarcane Share Districks as pev CAGR (U) for sugarcine area (A) and prodoctivity (Py)
area (ha) (%) Afr) and Py (>1) A (<1 but tve)and Py (>1) Afwve) md Py (31) A fve) and Py (ve)
100,000 472 Sitapus Lakhempur Ehen Eahsrsnpur, Musatfsmagars Keseut, Egner -
50,000 -1, 00,000 247 Pdibhit Gonds Bareidly Eushimncar;, Bashpat, Ammohns
25000 -50000 161 Hardbi Shaljahanpir Eadaun, B b Balrampur, Mamdabnd,
Butlsnd shalinge
1000 25,000 6.3 Boehmith Ambedkar Nagar, Maharajgary Agamgarh Ghaziabad
Faizey el aned Rempur
S0~ 10, 000 47 Bhravaiti, Ghasipur. Ksganj Sultanpur, Farrukhabad Ballin biau, Aligar, Falshpur
Jaunpur, Deo na,
Bambnki
20 S 0Hm 13 - - GE Nager, Suldharth Maholn, Hecarpur
Nagsr, Eanpur Dahal

Garakhpur, Kenpur
Magar, Bap baesh,
Varanan, Bant Kabaw
Nagar

Abbr*= A and Py stand for compound annial growlh rated {CASED) in peroéntages (frem 200809 lo 201819 period) in erea wnder
sugaresne and sugardéne productivity, respectivaly. Ths coverage under differen! calegoriad is the par cent thare of 2,206 million ba total

tugasesne prean TE year 201810,

and RY1>100; BCE of BE1 <100and EY1>100; LECZ 1if
FS81> 100 and RYT <100; and NECZ 1f REI<100and RY1
<100. The most efficient sugarcane eropping zone
(MECZ) distriots constituted 62.90% of area under
sugarearetrl TP The yield levels i these-dis triets ware
high at an average leval of B3.79 £/ hg. Ag per this
ctiterion, thirteen (13) distriets were deliveated as the
mostettieent sugarcans growing (MECZ ] distrets 1in
the state (Table 85). Imaddibhon thres distiets weres
wentifiad as efficiant, sevent distriets as less efficient
while 52 d s trets grouped as non-efficient for sugarcane
cultivatior. These 52 WECZ distiicts having less area
under sugaroane are 1ot produnng sugarcane for the
sugarmills buttomestoutthe tequrements of elewing
puee and jaggery malking. Henee; policy requires to
ercourags other alternative crops in non efficient
growing (NECZ) districts or encourags appropriats
traiming programmes te fammes and entre preneurs in
quality jmeeery producrtion and markating through
FFOs.

Table8.5. Sugarcane area andyield levels according
to efficiency aop zones in Uttar Pradesh
Sugarcane Growing Abbr.  Sharein Yield byed  No of
Lane areaunder  (Yha) disteicts
sugare e
)

Moot Efficent MECZ. 2% 8379 13
Croppmg Zone

Effittant Cropping  ECZ 254 BL12 3
Zane

Ladg Efficiant LECE Z0.75 98 7
Croppmg Zone

MotEffimant NEZZ 1581 HF.E3 52
Cropping Zons

Statk Total 100.00 rig: I 70

Impact of TISR technulngies in sustaining
sugarcane production in India

Tle quantifieationo fthe berefits of the fourproven
technologies onfammers’ fields was undertaken Stadies
for inpact assessment of IISK developed sugarcane
cutter plantarravealed that the retums to researel due.
tosugamane cutter planterwers estimated at T 35.1 per
rupee mvested 1 ressamly The technology has an
wnipactonlabour displaceament and the extent of labour
displaced (laboursaving) was worked outat 45,20 lakh
man days at the national level. The monetary
eontributionof the mackine intenme of extent of cost
racdluctian insugareane cultivato nwasestimated upto
T 180 grotes per annum. The impact study en the
caultwwation of IISE developed wvanety Colk 94184
highlights thiat the annual economic gaing due ta
culbtivation of this varie by were ta the tune of ¥ 510 erare
peryearinsub-trepical region The returns per rupee
inwves ted ware worked outat T 247, Itsmpact with
raspeot to labour abserp tior was neutral. For assessing
the impact of bio-eantral technology, amalysie was
carried out with respect to the bio-control of woolly
aphid in sugarcane. The managemeant practice
“Brolagical cantral anly” was found to be practiced by
2% farmers and the loss reperted was 23.86% n
coimparson to the practies "elermidal vontrol enly”
followed by 355 % farmers and meanloss eperted was
9. 84%. The unpactshudies anintereroppingin sugamane
rewvealed that the ratios of gross returnsto costineurred
were ligher for autumn planted orop as compared lo
spring planted sugamane. The average added benefits
per-ha due toantercropping varied from T 5,750 to
T 67,560 =g pererop salected undereantral UF eond ihors.
The mtererop ping of vege tables inelud ing potato has
led tosigruficant inerease inlabourabsorption per ha.



Growth analysis of early and mid-late
varieties of sugarcane in sub-tropical India

Anexploratory tnal was corducted to compare
monthly growthinsixearly maturing varieties, CaFk
05191, UF 05125, Collk 24184, CoB 8272, CaLk 14201,
Co 0238, and sixmid-late maturing, CoLk 9204 Co3
12232, Co8 08276, CoLk 14203, Co 05011 and CoSe
11453, durmgerop season 2021-2022 Twoelumps were
selected randomly to record the observation onfresh
and dry charaeters of leaves, stalk and rootof the tuwelve
sugareane varieties. Every month data on per elump
leaves wete pooled fareachvariety. Analysis of variance
of two classifieation was performed for 19 characters of
leaves, stall and wot. The rate of growth was also
workad outforeach charmcter at sadhimanth Correlation
studies among the characters were also done tostudy
the-relations hip between the characters ofleaves, stalk
and roats.

The growthrate forall the zrowth characters were
estunated as positive and more formud-late varehes than
early vaneties eseeptfornumberofgreanleaves/ elump
and fresh leaf weight (gm). In case of stalk, hnghest
growthwes observed indry stalk weaight (gm) followad
by freshstalk weight (gm) and stalk length, In case of
root, highest srowth rate was i1 dry root weight (gm)
fallowed by fresh oot weaight (gm ) and roo tdensity (gmy/
o). Incase of leat, the lughest growth was observed
fer dry leaf weight (gm) followed by freshleaf weight
{gm) and meanleaf e ngth(em). The growth pattemwvas
sarmne forbothearly and mad-late vers ties. Average no.
oftillers/ elump was 5.57% more for eardy than nud-late
variefies, Siniaraliservation was also noticed forlrgth
of middleintemode (em)and average leaf width The
maelsture contentinroots, stalloand leat we're alse found
miore in early vanehes than nud-late varieties. 1t is
miferred thatinimbal stages (Februaryto July) number
of fillers/ elurnp were more i early varie hies than muod
late warieties, Tiller mortality was maore in sarly than
mrud late vameties mthe month of Augustand September

A study of Internet of Things and Artificial
Intelligence enablers in sugarcane farming
system

Rewview of 643 research arheles ghout Internet of
Thungs (1aT) in agriculture shows [oT research
cortnbutwninagneulturs from 2010 onward swithmore
thai150% contribution durng 2017-2022; The articles
were elassified under seven classes melated te held
operations wz. planting and melated operations, soil
momtorng, wngation management, erop protection,
groawth stage menitoring & harvesting, envirenment
monttaring and supply chainmanagemenk These [aT
ap plieations relate to held crops including sugarcane
and hortieultural erops.

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

loT Applications in Field Crop Activities

Fand inge
Rliwariest gy g
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Fig. 8.4 In'T app licatinns in field crop activities

Imigationmanagement acoounts foralmost 42% of
total [oTap plications uifield erops inelud g sugarcane
and stands as numbar one application (Fig. 8.4).
Parammistersimeasured n these solubons am seilimoisture,
soil termp eraturs and weather data with am to aptimaze
the water resources usage. Extensive use of neural
networkwas found in data analysis to predict ourrert
soil mmsture level ta devide irrigation sehedule and
maotutar water qualty. Advance technologies such as
big data; block ehamand elaud compubing have bean
used formianasiig data,

[oT selufions for erop protection forswarung
systems for oceurrence of diseamse and msect-pest
outbreaks was found to be at 27 posibion with
approvimately 18% contmb ubon aming te wentify,
preventand controlstresses caused by inseet-pestand
diseasas. Deep learmung algorithme such as CHN,
Reslet LETI and YOLO have beenusad to predict the
oceumence and locationof pests, using visual features.

16T selutions far soil momtornng/ nutrient
application aimead to optimize the application of
fertilizers 111 field erops, were 7%. Major parametars
measured in these solubions are WF K, mueronutrients,
pH, moisture level soil temperature, and blth, Few
examples of such applicaticns are calorimetry based
minaturized device for precse detemiination of sail
ritrogen and phosphorus; sensor-based shests to
aralyze real-time doil nitrate conce ntration; chlorop byl
meter to check mtrogen and chlorophyll contents in
leaves. Machine learmngmodals have alsobesn used to
esturiate leaehing requirement of salive soil; to prediet
the hotspots and hot mements of I O i agrsecasystems,

Fewiew of loT appheations in field crop.growth
monitering, harvesting gquality monitoring and
harvesting quantity monitoring was worked outto be
approximatsly 7%. Crop growthmeruto nng was faund



tobe ofprominencs followed by studies to predict erop
vield, harvesting crop character/ harvest qu al-:-i:j?.
Farametsrs momtorsd/collected for these sorts of
ap plications were mulhple envirormental data, erop
dataand maga data.

Arouncl 3% [oT contrib uben was by planting
related actrvities. Appheations found were related to
erop selection, sead species wenhfication and sowing,
Intarret ofthmgs, knrebased machine learnmng and rule-
based classificationalgonthms and robots applieation
were seen for soil digzing, gowing, closing and
controlling of other planting actrvities.

Bupply echainand logisties managementis one of

B
ANNUAT REPORT 2022 h

=T TR
[

the mpaorntloT ap plications (8.1%) w1 food industry.
Howewver, only 8% arbieles were found on thus aspect
relevant to the field erop applicabons, Use af FFID and
WFC technologies was found foridentificationand real-
tune tradiing of sgricultumal products insupply chain,

Agrienltural environmentmanitaring was found
mnapproxumatel v 15% Leld orop artielss. Temperature
and humicdity were found te be the most important
environmental parameters recorded, followed by
recording of light intensity and CO, coneentration The
parameters related to substrate monitoring were soil
muoisture, soil pH, electrical l:m'uluctivﬂj; and digsolved
oxygen, along withenwvirormental parameters.



CHAPTER 9

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

All India Coordinated Research Project on Sugarcane

To dewvelop locationsspecific lugh yvielding
sugarcans vanetieswithlughsugarn zonal varetal mals
ofeardyand mid-late matinng variéies wete cond uetsd
to soreen the promising genotypes. For developing
abiotw stress tolerant vaneaties; [3H & IGH programmes
are alsi baing executed at certain centres. Diring the
year 2022, 12 sugareans varieties havebeendevealaped
(Badentihed and 4 released & nohtfied) fordifferentzones
of the country. & brief deseription of the develapad
varieties 15 as follows:

Sugarcane varieties released and notified

1.  Co14012(Avani): This varnety les beendeveloped
by ICAR-SE], Coimbatore mn nud-late group for
Perunsular Zoneand was released and notifisd in
2022 The variety has exhibited care yield of 109,82
t/ he, CCE yeld 16.1e t/ haand 20.63% sucrosein
juice. The vanety showed resis anee to smutand
YLDLThus varie ty is nen-flowernng and is a good
ratooner.

2, Coll 15201 (Ikslim-11): Thus sugarcane vansty has
beandeveloped by ICAR-IISE, Lucknow in early
eroup for the North WestZone and was releasad
and rotified in 2022, The varety has esdubited cane
vield of 23.22 t/ ha, ©CE vield 11.44 t/ha and
17.64% surose ut juies. Reaction against red rot
wasmmederately resistant through plugme thed &
razistant thraugh eotton swab method. The clane

showed less susceptiblereachonformajporinsect
pests.

CoLk 15207 (Ikshn-12): This sugarcansvariety has
beendevelopad by ICAR-IIER, Lucknow inmad-
late group far the Worth West Zone and was
released and netified i1 2022, The vanety has
exhibited cane yield of 84535 t/ hey CCS yield 10,97
t/ ha and 18.71% sucrose in juée. The reaction
agains tred rotwas moderatsly resistant through
plug method and resstant though catton swals
method. The wvariety showed less suseeptible
reaction against major ingaot-pesdts.

Sl A
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CoLk 15466 (Ikshu-13): This variety has been
devaloped by ICAR-NSE, Lucknow inearly group
for the Worth Central &MNorthEast zones and was
released and fotified 2022, The vanety heas
exdubited cane yield of 8597t/ ha CC8 vield 10.41
tf hevand 17.54% suorose i puee, Reachon against
red rot was maoderately resistant Hroush plug
method and resistanttheo vg heotton s wals me thod .
The vatiety showed less susceptible reachon
agaustmajor wiseck-pests.

Sugarcane varielies identified

1L

MS 14082 (Phule Sugarcane 13007) (Parentage:
CoM 0265 X CoM D254): The variety bhas been
developed by the Central Sugarcans Fesearch
Btation (MPE), Padegasn(MS) inmud-late group
for Pedinsular zone and was identified in 2022,

‘The variety has exhubited cane yield of 128.60 t/

ha, 1947 sucrose % uies, CCS of 17.58 t/ ha &
Pol(%) 1 cane 14.85. The eactionagaunst med rot
wasmoderately suscep tible[MS) and the reachon
against major insect-pests was also'found tobe
lesssuscephible (LE).

2
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Co 14005 (Arunima) (Parentage: Co 86032 x Co
86011): Thevariety has been developed by ICAR-
Sugarcans Breeding Institute, Combate re innmud-
late eraup forPenindular Zone and was identifisd
1y 2022, The variety has exhibited cave yield of
118.77 t/ ha, sucrose % in puce of 20,15, CCS of
1661 t/ha & Pol % ineane 1535, The reachans
against red rot and other major diseases were
vesgtant(R).Formaprinsect-pests, the varety was
tound less susceaphible (LE) to moderately
suseaptibile (ME),

Co 11015 (Atalya) (Parentage: CoC 671 x Co86011):
The vamety has been developed by ICAR-
Sugarcane Breeding Inshtute, Coimbatore in early
group for Paninsular Zone and was identified in
2022 The variety has exhibited cane yield af 109.29
t/ he, suerose % injuce of 21.29, CCS 16.32 t/ha
and Pol % in cane 16.31. The variety was
marginally superiorinCCE [t/ ha)by 0.68% over
the best check Co 0900 4. The reaction agamst md
rot and other minjor dissases like smut svilt and
YLD was resistant (R).
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CoLk 14201 (Fkshu-10) (Parentage: Co 0238 GC):
The variety hasbeen developed by ICAR-Ind fan
Institute of Sugarcane Fesearch, Lucknow for the
Worth West Zone inearly group and was identified
i1 2022 The variety has exhibited cane field of
91.65 t/ ha,sucrose % in juce 18.11, CCE 1143 1/
haand Poll %) nieans (13.69). The reachon against
rad rot was mmoderatsly resistant through plug
methad, however, it was resistant thraugheotton
swab method.

CoLk 15206 (Ikslm-14) (Parentage: LG 95053 GC):
The wariety higs been developed by ICAR-IIER,
Lucknow for the North West Zene w1 mud-late
maturing group and was identifisd i 2022, The
variety has exhibited eane vield of B9.E1 tf ha,
suerose % mpuee 18,48, CCE 11,64t/ haand Pal %
1n cane 14.32. The reaction agamnst red rot was
resistant (R) through plug and cotton swab
methads, The varviety showed less suscaptibility
agamst major insect-pests.

6.

CoLk 16466 (Ikslin-15) (Parentage: BO 91 x Co
86002): Thevariety has been developed by ICAR-
Indian Institute of Sugareans Fessareh, Lucknow
tar the Morth Central & North East Zone in sarly
group and was wlentified 11 2022, The varie ty has
exhibited cane yield of 85.35 t/ ha, sucrose % 111
juee 1733, CC3 1027 b/ havand Pol % ineane13.31.
The reaction against red rot was resistant (R)
through plug as well as cottar s wab methads. The
variety showed less susceptible reachionagainet
majoringeck pests,

Co 16030 (Karan-16) (Parentage: Co 0238 xCo
8347): The variety hing beendevaloped by ICAR-
SBI Fegional Centre, Kamal (Haryana) for the
Marth West Zone inmud-late group and was
wclentifled 1in 2022, The variety has exhibited cane:
vield of 9497 I/ ha;suerose % injuice 17,90, CC2
11.96 t/haand Pol % incane 13.89. The reaction
against red rot was moderately resistant (ME)
thraugh plug method and reswstant (R through
cottenswab method.




8. CoAl17321 (2012 A 319) (Parentage: Co A 92082
GC): The variety has been develaped by the
Fegional Agricultural Research Station
(ANGE ALY, Anakapalle (AP) [or the East Coast
Zote mearly group and was identified m 2022,
The variety has exhibited cane yield of 114.37 t/
hecguereses % 111 juwe 1693, CCE of 15,44t/ haand
Pol % i cane 11.72. The reaction aganst rec rot
was resistant (F) through both the plug and the
cottornswak methods.

Events/Meetings/T rainings Organized

ZonalBreeders' & Plant Prolection Scie nlisis’
Meet of AICRP on Sugarncane

The Eresders and Plant FrotechionSeienhsts! Meat-
20253 el All IndiaCoordinated Research Project (AICRER)
onSugarcane was orgamzed atICAR-IndianInstituts
of Sugareans Fesearch, Lucknow on January 20, 2022
to shiarthist the promiising sugarcane slones in ths [nibial
YVaretal Trial (I7T) for their further evaluation in
Advansed Vanetal Trials (AVT) and to finalise the
technwal programme of warietal developmenttor four
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sugarcane growing zones viz, North- West Zare, North-
Centml Zone, East Coast Zane and North-Eastern zone
of the country.

Dalivering the maugural add ess s, the ClusfiGuest,
CrE.E Singh Assistant Director General ( Comumercial
Crops), ICAR expressed his satisfaction on India’s
excellent performance in sugarcane and sugar
produetion and 10% ethanc] blending in petral, Dr.
Singh congratulated the scienbists for developing eight
new vanaties of sugarcane during 2022-23 and baing
wis trirmental mimproving Indiane conemy by expert of
11 million tannes of sugar worth Rs. 40,000 orare. He
urged the scientists to start prebresding work m
sugarcane as more tha 4,000 gemmplasm is available
mIndiaand to replace degenerated old varieties by other
mipraved vareties suchasCaolk 14201, Co 15023 and
Cod 13235 ete. i Uttar Pradesh.

Brain Storming Session on Management of
Red Rot disease

AErainStonmmg Sessionron’Status of Red Fotof
Sugarcane milndiaaned its Menagement’ was arganized
atIC AR-IST, Lucknowon M ay 23,2022 tlw'uugh hybnd
mode. The sessionwas chared by DrT F.Sharma DDG
(Crop Sciendes), ICAR, New Delhi. The Chairman
mentioned that the red rot disease of sugarcane was
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reportad 120 vears ago but still the epidemicdeves tates
sugarcane culbivahonmthe country. Healso added that
the country has witnessed more than 10 red rot
epidermues. Howevey, helughlighted that every epidenue
has led to quality research in this area. He mentroned
that our resemreh teani is working hard and has made
available, a numlber af new
sugarcare-varehes at parto Co 0238 toreplace ttin the
country., Durng the session, the following
recommendatiens weree made for turther
impleme ntalion:

[ Eed rotisa lughly manageable disease and there
1500 need ta prags the pane button for the md rot
ineidences reported during the vear. &An eatly
detection of any: disease helps in itz better
management. A cones rriwas raised about the sarly
warning givenduring 2016-17 by the pathologists
on thebreakdown of resis tanee- inCo 0238 beirg
ignared and this ultomately led to major disease
epdermiein UF and Bihar, Henee 1n future, sfforts
should be made to contain the disease whenit is
first srted . This wall prevent build-up of pathagen
virulence and avord huge losses to the famung
corrmunity.

®  The lustoncal red rot epidermies ot 19308, 1940s,
1980s and prasent (year2021-22) eprdemics inUP
and Eilar as well as in vanety CoC 671 m the
tropical states in 19905 followed a path of boam
and bust eyele and this reiterates avoirdanee of
menaculture sfaswigls vanety inalarge corrurand
AL A,

®  Thered rot atfected fields alorg withswrounding
fialds (due to the prezende of inoipiant infection)
should be harvested mmediately. The severely
atfeoted fields must be brought undererop rotatinn
to reduce inoenlum load 11 thesod, A wheat orap
may be taken up afterremoval af rad rat atfectad
stublbles.The planterops should notbe ratooned,
evenitfew red rot atfected clumps are noticed.

Inthe affected ares planting of the vanety Co 0238
maybe avoided and Col.k 14201, Ca 15025, Ces
132535 and Co 0118 may be promoted.

A elese vigil (regular surveillanee) en the
ap parently healthy sugareane craps adjoirung the
affected fHelds has tobe kept forthe detechonof red
rolb ineidence, especially during the summer
maonths (up touly). Many a tunes, inthe affectad
plant (at hllenng stage), symptoms of spindle
uibeehienimay be visible. Temavalaiid destruchon
of the affeeted elhunps have to be earred out
teligiously without fail. Onee aninfectsd plant 15
cletscted, the restaf the crop may be spraved witha
systemic fungicide like Carbendazim,
Thuop hanatemethyl, efe at three weeks interval
(three sprays before the onset of monsocon).

A robust and dedicated seed replacement
programme has to be witiated especially for the
red rot affected areas and the fammers have to be
educated adequately to use quality and healthy
sead. Encouragement las te be given for the
deve lbpmentof entre prepeurshup inthe praducton
and distribution of disease free and healthysesd
cane to the fammers.

Fammers may also be advisad to have sesd cane
nursenes, 1fpossible forthewr ownuse, A separate
tield erareamay bemarked forthe raising of seed
craps. The seed cane erop preferably be mised using
single bud satts of apparently healthy canes. The
single bud settsshould bie dipped, atleast for halt
an hour in a suspension of a systemic fungicide
like Carbendazmm or Thiophanate methyl @ 1g/
litre before planting. Further, the rurseryerop of
seed cane may be raiged with Trichoderma culbure
fartified with orgamiemanures ar vermmicompost.

Mechamzed se tttreamme nt with fungieides should
bemademandatory to red uce disease build-up in
the feld and addibenal sprays (drone ap plication)
are needed to arvestsecond ary spreac of the disease.

Sugar industry and other seed producing
arganizations should follow the MHAT- bassd
Tlhree-TierSesd Frod uchonPregramme to provide
cormmercal seed cane to the faimers, The farmers
are requured to replace their seed after every five
years i a routing by getting seed cane from
authentic and reliablesource.

It is reiterated that the age-old adwvice to have a
moszae of variatias in the commiand amais the need
of the hour. It further adwvised thatthe sugarmill
should restraum itsslf from mereasing theacreage
af & variety beyond 40% w7 the commeand areaand
should have s judicious blend of vareties torealize
the produetinity and profitability wasustainalile
AT,
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34" Biennial Workshop of AICRP on
Sugamcane

34" Brermual Workshop of AICEP on Bugarcane
wa orgaiuzed throueh hybrid mode (physical and
virtual) atICAR-IIER, Lucknow d uring Cetoberl4- 15,
2022, The objective ofthe Meetwas torewew the research
progress of AICTF onSugaane for 2021-22, to frame
the Teclmical Progranume for2023-2M4 and o delib erate
on all pertinent 1ssues relating tonereasing yield of

sugarcans-and sugar in Iridia with awiew to arrore at
mefionable recommendations, The 34" Biennial
warksop was inaugurated by the CluefGuest Dr, AN
Mukhepad hiyay, Ex Viee- Chaneellor. AAU, lorhat,
Assam. Among other digrutares, D 8. Solamon,
Ex.Vice-Chancellor, CSAUALT, Kanpur; Dr. AR.
Shamma, Director Fesearch, ELEC AU, [harst Dr. F.L.
‘tadav, Ex. Director, [ICAR-IIER, Lucknow. Dro AD,
Pathak, Dirsotorand Project Coordirator, ICAR-IISTE,
Lucknow graced the occasion. About 160 participants
wreluding seentists assoctated with AICEP on
SBugarcare and working at the different regular and
volurtary centres attanded the inaugural session.

The plenary session was chaired by Dr. T.E.
Ehamna, Deputy Director General (Crop & aences), ICAR,
WNew Delluand Co-clewred by Dr. BE. Bmgh, ADG(CC),
ICAR, WewDelh. Dr. G, Hemaprabha, Director, ITAR-
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2Bl Combatom and Br. AL, Fathak, Durectorn ICAR-
8T, Lueknow ware alsd present. The members of
Programme Adwvisery & Momtormg Conumnittee, D AR,
Shamna, Director Research, ELECAT, Thansiand Dr.
F.L.Yaday, Ex. Divectoy, ICAR-TISE, Lucknow weie also
present during the session. Prinapal Investicatars or
Fapporteurs of Crop Improvement. Crop Froduetion,
Flant Fathology and Entomelogy diseip ines presanted
the proceedings of the respective technical sessions Dir.
T.E.Shama Chanmean, made-the follovwing sugges hons:

® Sugarcane hreeders should concentrate mors an
developing chmate resilient and lugh yelding
varieties withmore than 12.4% sugarredovery,

® Develop water and rutmgen efhicient suganans
varietes

® FProduce hish qualitybreederseed ofsugarcane
® Develop lighbliomasssugarcane vareties

® Develop various progranumes under publie-
private-partnerslup mode in collaboration with
sugar ind us try and agnoultural muvemsitiess for
unde rtaking supareane researchand develapment
uncder AICEFP (5] programme. Itwas suggested
that release o ftechnalagiss und erCrop Produchon
and Crop Frotection should be deone. For thus, a
specihie proforma simalar to varnetal release
proposal is tobe developed.

Varietal Identification Committee Meeting

The Faietal Identifieat enConumittes Meeting was
held under the chaurmanship of Dr. FLK. Singh, ADG
(CC), ICATR, New Dellt onOctobier 15, 2022at [CAR-
[IER, Lucknow through hybrid mede dunng 34/%
Bienmal Workshop of AICREF(E), In the meehng, the
fellowmg erght sugarcans clones wme, M3 14082, Co
14005, 0 11015, To Lk 14201, Callk 15206, Colk 16das,
Co 16030 ard Cod 17321 were identfied for release s
notification.

_——



CHAPTER 10

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Outreach Programmes and Technology Management

Entrepreneurs hip
sugarcane seed

multiplic ation

development for
production and

Avonesrted e ffort was applied under the projectto
develop entreprensurial ability of cane growers in
healthy gesd cane production and marketing. A
successful agm-entrepreneurial venture opens the
op portumuty forentreprene ur toearn profitand at the
same time it prevides g socdial euthit for ergation of
employment to youths and dwellers in mural settings.
With these objectives, entrepreneurship developmernt
activities were yimplemented durng the year 2022,
mainly foeusing to solve the problems like uravailability
of healthy sead matenals of new pane vanetiss; lack af
ertre preeurial ability smong fammers to ventursoutin
seed cane production enterpnse and lack of techmeal
know-how inseed eane productionand mulhplication
among famners.

Production and multiplication of healthy
seed material

. Seed care crop ofvanshes iz, Collk 94184, Coll
09204 CoLk11206,Colk 11203, Colk 14201, Calk
12207, CoLk 12200, Do 98014, Ca 0118, Calk 15207,
CoLk 9709, CoLlk 14204, Colk 15207, Colk 15466,
Ca2 13235 and Col5023 was planted in farmers”
fields in Sitapur, Laklumnpur, Pilibhit, Bareully,
Hardeiand Ayodliya distrets of Uttar Prades hand
Samastipur, Motihan and Begusareu dustriets of
Bilar. A total of 108 seed eane plots in 445 haarea
weremaintamed in fields of more than 5e farmers
{Fig.10.1).
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Fig. 10L Ne. of plots and area under seed cane of vach
variely (2022-2023)

® Theaverage vield-obtainsd forssead cane-cropsof
different warieties planted in 2021-2022 and
harvested 1n2022-202315 shownm Table 10.1and
Fig.10.2. However the average seed cane yeld for
all the varieties was 110,38 t/ ha. & total of 5105
tonnesead cans was produce d sutof which 76.04%
| 3gen tlwasutihzed as seed materal through sals
to other farmers oron own farm to raise seed caite
erop i onder tomaulbiply the quantity of seed vane
af neve varietiss and restof the harvestsd cane ve
1225 £(23.96% ) was sup plied by fammers to sugar
milly jag gery urut forerushmg (Tablz 10.1).
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Fig, 10.2. Y ield o F different cane varieties (t/ha)

® The overall average net prolit and B:C ratio
rezorded for seed cane crops was¥ 3,298,769 perha
and 2.54, respectively, The average net profit of
T 167,000 perhaend B rato of 135 was recorded:
undercorventionalmethed wthe studyareas. The
meaxmum net pro it of 368,750 hawas obtamed:
for variety ColLk 14201 and mumimum was
obtained for CoS 08279 e T 2,765,419/ ha (Table
10.1 &Figure 10.3),

® The maxmium yield and ubihzation for ssed
purpose was recorded for vansties CoLle 14201,
Co 15023 and Cof 13255, These vamsties are
gaimng populanty amongtarmers and hald good:
promuse mifubnre forreplacement of Co 0238, whieh
1w shpping out of farmers’ favourdue to hasvy
pestand disease inkestation.

® Famiers wlo rased sesd cane erops, carned
47.47% more p rofit over convenhonalme thad. The
tareet af doubling farmmess income can sasily be
achieved by introdueing the interventon hile

S ——— ————————
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Table10.1. Seedcaneyield, seedcane production & utilization, economics ofseed cane arop (planted in2021-
2022 andharvested in 2022-2023)

S Mameof Yield Total Seedcaneutilization Gross return (T/ha) Net profit
No. wvariety  (tha)  seed pattern in t (%) (F/ha)
P:f'mﬂ;'" Seed Crushing Seed Crushing Total
ced (t)
1 CalLk 102 510 320 190 2,779,956 135000 4129%  2H2.949
o484 (62.74) (37.26)
2 Colk 114 912 417 0 498 750 0 498780 3,868,750
14207 (100) £14, 82,000 0 ~14,82,000 *13,52,000
3 CoLk 110 440/ 300/ 140 3,28.116 122507 450623 3,020,623
11203 (eB.18) (31.82)
4 Colk 110 110 75 a5 31874150 1,19.006.80 437,748  3,07.748
12707 (68.18) (31.82)
5 Eolk 110 110 &5 45 27624575 153000 @ 429,245 299045
09204 (59.09) (40.91)
& CaLk 112 204 130 94 27620750 159800 435008  3,06,008
11206 [58.03) (41.97) |
7 Colik 108 216 120 96 285407450 1E3I200 418175 268175
12909 ' (5555) (44.45) '
8 CoDE2T2 110 330/ 200/ 130 29169750 151690  4.4332% 313,328
(60,60 (39.40)
9 Co98014 115 345 240 105 34597375 122500 472474 342474
(B9.58) (30.44)
10 co8 110 440 440 0 481250 0 4,811,250 3,51.250
1323R {100
11 'Co 18023 11D 440 440 0 481,250 0 481,250 351,250
(100)
12 'Co0118 116 812 RS0 262 34720 13101800 4T4T4E 3 44.745
' (67.73)  (3227)
13 CoDB27e 108 216 90 126 19121940 214200 405419 275,419
(41.58) (58.54)
All varieties 110.38. 5105 38E2 1223 376,194 92,575 459,768  3,29,769
(F6.04) (23.96) (BiC-2.54)
Conpvenhonal g2 0 8z 0 287,000 287000 167,000
(Bic-1.39)
Pavoentace inerpase i vel prefit of the farmess a4y

“Produchion cost @ 1,30,000/ ha (for ssad cane crop) &% 1,260,000/ ha (for conventional me thod)
Price of seed cane : sarly- T 4375/1, miud-1ate- ¥ 4,250/ t
Carie proe (crushing): parly- 3,500/t mud-late- T 5,400/ t

Colk 14201 sold & T 1 per sinele bud sett, 17000 single bud setts in one tenne & production cost Is T L5 lac per ha

_—
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Fig. 103, Variety-wise gross return and net profit §/ha)

Entrepreneurship development

® The Entreprensurship. tramming for bensfimary
farmers was arganised in the month of January,
February, March, Septembern Oetober, M ovember
and Decernber2022 to provide mformatononseed
CANE crop rRiEiNg, new cane varietiss, motivate the
farmers forenterprising in cane sesd production
and multiplication of new sugarcane varieliss,

®  Farmers’ visit to madel fanm on seed crop and
iritegrate d famming was orgamsed forexperiental
learning of farmers in true spirit of “5caing i
beliewmg”. Sead care produeer olub was fomed
inn the villages and & meet was orgarmused for
maotwahng them forseed cane businsss.

® Thedatadn entreprensunal ability of farmers (50)
was callected with the help ol miterview schedule
compnsing 10 parameters/ trasts of entreprensimnal
behaviour (EE) wiz, risk taking, innovativensss,
hope of sucess, persuasibility, marmgesb x]it'y, salf
confid ence, knowledgeability, persistence, use of
feedlback, aclievement mobivation, The collectacl
data was compiled and analysed and
eIl tr'eprane'urml beliavicour index (EEI) are
presented inTable 10.2 and Figure 10.4,

® Table 102 reveals that owerall EBl inereased by
35,56 %, however, the maximum mneresse of 67.02%
was re corde d iAchevernent Motivation attrib ute
of entrepiensurial behavicur. Howewer,
considemble increases in all the attributes of EB
was recorded, which was helptul mn enhanang
eritreprensurial spirit among fammers. The
remarkable increase in Achievement Motivation
had greatly contributed i ineuleating
entre preneurtal quality ameng farmers. Overall,
the positiveouteome clearly dapiets the sueress of
interventions mtrod uced inthe projectarea.

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Table10.2. Entrepreneurial behavionr index of
farmers (n=50)

5 Allribules Enlrepreneur R Rank
No. ial behaviour Inaease
index (%)
Pre Post
1 Risk mking 528 74.0 40,15 [}
= Hoplpk 555 702 %49 %
surcess
3 Persuability 51.5. 70O 3592 11
Mansgea- &5 7 iy = Vil
bility 95200 740 3406
b Bell v
s
confidenas h1 <id] s
&  Knowled- : Vi
' 5 TE a3
seability 5825 5 R4
7 TPersistency 55 BB:D 2553 X

8, Uichack 530 712 383 VI

umge

9 Infovative 5.0 = Sl v
nese

10 Arhlevemeni I

. v L]

motivation 467 78.0 67.02

Entreprensurial

Behaviour Index 540 7320 3556

il

g o : = P
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Fig, 10.4. Entrepreneurial b echaviour mdex of farmers
(n=50)

Model implemented: Public-Private-Farmer
Parinership (PPFP) model in sugarcane

Im recent times, the public-private-farmer
partrership (PFFP) has emmarged as themost erueial and
effective extension approach in achieving speedy
grow th mn agneulture. The sugareane sector m India
operates under the public-private-farmer partnership
arrangarient forcane cultivationand marketing. So, thus
sactor has vast potential to achiewe higher productivity
mid profitab ity theoueh partnesslup, To harness Hus
potential, PubliePoavate-Fammer Partnership (PPFP)
maod el weas develsped and implemented underoutmach
progranurie of the Extensianand Tramming unitof The
[ngtitute, The suteanie of Hie programume is 1ot only
sncoutaging but alse depicts unparalleled sucoess
achueved by the growers and sugarmalls of the:state.
IMore than 5000 progressive fammars and devele prmant
workerss from other states vistted farmmers” flelds where

————2 —————



mterventions were introducsd in FFFP mode and
witeracted with benefioiary farmers, leading to farme -
to- farmeraxtension

Collaborative programme on “Doubling
Famers' Income”

Az peran Addendum to the Memoemand v of
Unders tanding (Mol] be tween ICAR-TIER, Lucknow
and DCM Shtiram Limited, Wew Dellu signed an 27"
September, 2019 in Mew Delhay, the collaborative
programme on “Doubling Farme s’ Insome” was
untiated 1120 villages; Svillagesin eachof £sugarmils
(Afbapur, Lo, Rupapur and Harnyawan] of DCIM
Shriram Group.

The mterview schedule was develaped, a pilat
study was exeeuted and the schedule was fmalized.
With the help of the schedule developed, the baseline
survey was condueted in the gelected villages to assess
the current seemario with respect to yield, income,
demegraphy, resouree conditionete anthe-willages. Data
regarding cane areq, ratoon area, cane arga under
autumn/spnng, trench planhing, cane uitensity, cane
supply, interem pping: composhing, green manurnng,
dup imgation, sal condition and bo-céontrol el was
collested.

Selected willages in emohi of the 4 sugarmalls:

® DECLSugar Ajbapur,Distiiet Laklumpur Kler
Selected villages- Apapur, Mahmood pur Bhagat,
Jasmacli, Mastipur, JalalpurGop

e DECLSugar-Fupapur, Distriet Hard o
Selected villages- Munder, Kanhari, Amirts,
Trrarpur, BEawatpur

® DECLSugar-Harawan, District Hard i
Selected willages- Hanawan, Almds Kayampur,
liyo, Kuiyan

® DECLSugar-Loni, District- Hardoi

Selected wvillages- Lami, MNagla Bhagwan
Dhearmeapur, Naglakatly, EebhaMuradpur

Additional income from sugarcane

Due to intraduchod of cane-based intervenhons in
the eight selected villages, the average vield of cane
mnereased from 670 g/ hato 820 g/ haand ne tingome of
tarmiars from eadte culbivation inereasad by 2.5 tiumes
(from ¥ 70,000 per hain the year2016-1Fto ¥ 1,77,000
perlain the year2020-2021)(Talkle 10.3).

All the uiterventions related to sugarcane
mtrod ues e inthe all the eight villages gave unpraszive
david arel witenms of inereased caneyield and enhanced
profitfrom sugareane culbvaton, This has resultedan
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Table 10.3. Sugarcane yield and net profit from

sugarcane

Particulars 2016- 2021- Net %

2017 20X increase increase
Huzarcais 670 B2D 110 22.39
yield (q/ha)
Net profit 70,000 177000 1LO7.000 15285
from
BUIE BrCANS
¥/ ha)

aninerease of 152.86% in net profit earned by wvartue of
oultrvabng sugarcane with suggested or inbroduced
comp onent cane technalogy.

Increase in income of farmers

The introduction of agri-enterprises based
witervanbons ke water saving trngation, soil health
managemettt, miechanization, compost making,
vacaination & de-wammng of antmals; silage & bay
making; mulk proourement throug h cooperatives / sugar
mulls, vegetablemarketing de, pard dividend mtamms
of meome enharcement of farmers. The ineome aof
marginal, small and large farmers enhanced by 105.87,
63.73 and 50.14%, res pectivel y i short spanet three to
four vears (Talle 10.4).

With thus kind of inerease an income, a total of
130,11, 76.78 and 22740 mullisnad dihonal netinconte
was earred by 2,300 marginal, 1.578 small and 258 large
farmers, res peatively, dwellnig in the projpetareas. Thus
atotal of 229 26 mullionad ditiomalineome was acoruecl
to the £13& faim families wa rear.

An analysis of gender perspeclive in
sugarcane cullivation

The data from the 30 tanners (men and woimen)
ware vollected, tal ulated and amalyzed. Fesults revealsd
that the majority of the farmers were ofmiddle age,
gtuclied up to imntemmeciate, having meduwnm family
ed ueation status, mamtaining small famalies, Raving
joint farmily systerm, medium social partisipation, with
agriculture + deairy as main cceupation, growing
sugarcane, paddy, black gram, wheat, nmius tard, inaize,
char, berseemand mango, had mediun annual neeme,
mentitenned, small he rd size, hesnng medmmmeassmedaa
exposure aid lughesxtersion contact in imeyarity.

Ity case of role performance, soclal and economie
roles weremeanly petformed by the men, hewewver, the
roles pertaining tosugarcame-production was pe rformed
by botlumen as well as women Further, the roles Like
cAnE SUrvey, satte, cane supply, et were manly
performed by themale mambers of the family Inease of
coritral and adeess to the resouress a3 welles thebenefits,

O
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Table10.4. Additional anmmalinceme by differentcategoryoffarmers

Farmers’ category Annual ncome ()
2016-2007 2021-2022
Marginal (lesg than 01 ha) B3.432 1,106,000
Srmall (01-02 ha) T 340 1.25,000
Large (move than 02 ha) 173188 2,560,000

themenwere nidomunating positior. Decisiors related
te fanmung, sale. purchase, commurty funetion and
political matters were mamly taken by the men Further,
ecueation fermilyfunctions & housing related deasions
wer take nby bothjaintly.

Technology and informalion utilization
pattern among the sugarcane growers

Ananterview sehedule camprising the list of
myportant sugarcane technoelogies te. use of high
ywielding vanety, sead heatment, planting methods, mfer-
cropping, harveshng and value additienavailalile for
the fammers has been preparad. Whats&App group of
“sugarcans stakeholders” has alse been ereated and
responses arebeug collacted Hiroughmessages / videos
and talepheoricand wnides calls. Inventary of mnevative
sugarcane technologies transferred among the
sugarcane growers dunng last 10 years 18 being
preparad witll the discussion with expearts and from the
secondary sources. Infarmationrelated to lngh yielding
warie ties, insect/ pest &xdisease manageme nt and other
infonmiation related to sugarcane erop arebeing provid ed
thraugh Whats App, telep homecalls, messages, internet
and techinology folders among the farmems and other
stakeholders o fsugarcaite. Datashowe thatmore than
00% farmers aicgued information ralated to availaility
of ughyielding vansties of sugareane followed by insect
arl pestmanagement (47%). WhatsApp was the most
important information teo1fallowed by telephone calls
by the fanmers.

Technology assessed in farmers’ fields

Intercropping in sugarcane

Intercrop ping of pulses, cilseeds, vege tables; spioes
arcl trints with sugareane has bean established azone
of the viable aptiens for moreasing Fanmers’ wcome.
Technology package forculbivatonof different intererops
with sugarcane has been developad by the resesarch
mstitutions. Intercropping technelogy was
demarstrated infammers fields to assess iteampact an
enhanang system vield under real famming situahens.
Ding 2022-2023, 153 arops (wegetabls pes, potate,
temiato, mustard, l2nbl chiekpea, abbage, cauliflower,
preanp ea, garle, frenehbeans, murgbean and banars)

Net increase in annual  No. of Additional total
income (%) farmers annual income
eamed ()
B/ 568 (10587 %) 2,300 13011
48,654 (63.73%] 1,578 7678
86,832 (50.14%) 288 23,40
Total 22809

were intereraped with autumn/spring plantad
sugarcans was demonstratked mthe fields of 30 farmers
of Sitapur, Lakhunpur Khery, Hardoi, Palibhut and
Eareilly distrmetsof Uttar Prad esh, coverng atotal of 20
haarea.

The highest net profit of T 6,7L,000/ hawith BxXC
ratio 3.35 was recorded forbanana grown as mtererop
withsugarcare and the lowestnetprofitof T2 2000/
ha with BiC ratio 1,87 wag earned by the farmers with
chigk pea intererop ping. The net profit forall intererops
was muehugher han the profitecordsd withzele cane
orop fe T LAF000/ ha (Tabile 10.6), This claarly
establishes sugarcans based mtereropping as profitable
aropping system in comparison to sola cane érop. In
addibion te lugher profit the mtereraps also provided
pulses and vegetables to the farmers for ther famly:
consumplion and thus ensuring food and nutritional
security for village dwellers. The mtarmuttent wcome
earned by fammers from intererops alsehelped them mn
better managementof sugareans crops and meeting out
their emergent lowehold expeanditure.

Ratoon promoter

Asmanyas 20 demarstrabiong onrateonpromoter
were corelucted to mesess 1ty benefitin enhatoing yeld
ard profit fram ratoon orop. Itwas assessed w1 fammers”
field s in command area of BiswanSugar Mill, Biswan,
Bitapur (ULF.) and DCM Shriram Sugar Mill, Lony,
Hard o1 (ULP.) covering 06 nillages, 25 cane growers and
10.00 ha area. Urnder all ratoon plots where ratoon
promotermachine wasoperated, cane yield enhanced
by 12-15 t/ ha cost saving was upto T 6,000/ ha and
profitwas enhanced by ¥ 45,000-55,000 / ha:

Frontline de monstrations

Frontline demonstrations on newly released
cane varieties

For fagtspread of newly releasad cane varie tisg, 50
FLDs on seed cane production technology weare
conducted 1 farmers” fields i Sitapur, Laklumpur,
Hard oy, Pulib hut and Baredly distriets of Uttar Fradesh
and Samastipur, Motithar and Begusarar distrets of
Eihar

R ———— ———————
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Table10.5. Evonomic analysis of intercrops grown with sugarcane
Cropping system Yield (t/ha) Retum (Tha) Gross Net B:C Ratio
Cane  Intercrop  Cane  Intercrop  fetum  Profit
F/ha)  (Yha)
Sole Sugarcane B2 - 2,87,000 ZEB7,000 167,000 1.39
Intervention — Intercropping in sugarcane
Sugarcarne + Vegetable Pea 86 72 3,001,000 144000 445000 295000 1.9
Sugajrane + Potate gE. 78 3,08,000 280,000 SB8,000 475.000 2457
Sugarcan: + Lenh] ge 1.8 3,01,000 1.08.000 209000 2,658,000 1.92
Sugarcare + Chickpea 85 1.90 2,597,500 104500 402000 262,000 187
Sugajrane + Mustard g6 180 3,00000 1,117,600 412,600 72600 194
Sugaromne + PigeniiPea 87 20 3,084,500 1,286,000 432,500 2.87.500 198
{arhar)
Sugareae + Cabbage S0 210 3,15,000 273,000 H.BE.DDD &THO0D 267
Sugarcare + Cauliflower ap 200 205000 250,000 565,000 405000 253
Sugarcans + Garlie £8 50 3,08,000 200,000 528,000 378,000 253
Sugmrdane + Frenchbearis G2 B.O 3.22,000 3,08,000 630,000 3,80,000 253
Sugarcane + Banana 86 38.0 300000 570,000 8FLOO0 671,000 345
Sugmieans + Mung g1 25 2,83 500 185,000 A BBE00 323500 273
Sugarcane + Tom afo 102 30 3.57 000 3.30,000 6, 87,000 517,000 3.04

Smls prize [T/ qk SBugaroane - 350, Vegztnble Pea - 2000, Potato - 1000, Lenhl - 6000, Chackpea - 5500,
Mugtard - €200, Pigeon Pea - 6400, Cabbage - 1300, Cauliflower - 1250, Garlic - 4400, Franch beang - 2600,
Barsns - 1500, Mung - TUH, Termats - 1100,

using the planter as compared to ¥ 8,500 per ha in

Frontline demonstrations on intercropping
convertional me thod.

with sugarcane and cane node technology
To popularize intErorop ping of pulses, vege tablas,

oilgeeds ete, withsugareane and to ecanormaze the use

of seed rate, a total of 30 FLDs onintercmpping with

sugareare and cane node teehnology were sonducted
m 20 haarea mn Uttar Pradesh

Frontline demonstrations onratoon manager
machine

To popularize the uge of F atoonmanager machine
for propermanagement of ratoon crop atotal af 20 FLDs

w1 10 ha area were condueted i Bitapur and Handey
districts o f Uttar Pradesh,

Frontline demonstrations of IISR tractor
operated modified sugancane cutter planter

sugarcane planter in field op eralion

15T trantor-operatedmodified sugamane planter
was demoenstrated atfarmers’ held of Lakhumpurand
Eitapurin12.0 haarea covering 15 tarmers (Fig. 10.5).
With the halp of this planter two rews of sugarcane are
planted in asingle pass at a row spacing of 75,90 em.
The performance of the planter was satisfactory for

Fronlline demonstralions of IISR tractor
operated two row disc type RMD

The frontline demonstration of 11I2F ratoon
management device was cond udted inSitapur distriet

planting of sugarcans (including sett cuthng Jat faumer’s
field. Costof plantive operation weas T 3,500 perhaby

(Fig.10:8). Approximately seven haarea was covered
by ISE EMDin 10 fasmers' fields. Feedback mfommation

R ———2 ————————
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from the fammers’ fisld emphasized the necessity of
suviplifying themetenngand power transmission system
of the equipment. Fammears were happy with the
performance of the machine, They found better ratoon
intiation using the machite. The mackune performs
stubble shaving, offbaming, interculture, fertilizer and
imnsecticide applieation and o1l covering after the
Marves bofsugarcane during initiation efthe ratoon erep,
The machine was also used by the farmers for
subsequent mnterculture, fertilizer application and
earthing up after remeving the stubble shaving blades.

Fig. 10.6. I1SR tractor eperated bwo row disc type ratoon
manag ement device in field op eration

Frontline demonstrations of IISR tractor
operated deep furrow sugarcane cutler
plante rcum-raised bed multicrop seeder

IIER tractor operated raised bed seeder-cum-
sugarcane planter was operated at farmer’s field at
Biswansugarmill area o FEitapur district in5.5 ha area
covering 14 famers (Fig. 10.7). The plantermakes two
turmwsata spacing of 75 envand two rawsed beds (one

@95 ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

full raised bed + two half raisad beds) ina single pass.
Two furrews are planted with the sane and the seed of
compamon crop of pulses are sown an the twao raised:
beds. Perfonmance of the planter veas satisfactory with
the effective figld capacity of 0.20ha/ h

Frontline demonstrations of IISR tractor
operated multipurpose interculturing
equipmeni

The equipment was demonstrated at farmers" field
ofSitap urdistrict (Fig. 10.8 &10.9). Atotalof 7.4 ba area
was covered covering 15 fanmers. Results were m
agreaiment with that ob taned dunng field trials at 1I2R
farm. Cast of operation of furrow opening with the
developed squipment was T 2,442 per ha as against
T 2,387 perhainconventional ndger. Theeost of Furraw
openming marginally inereased in the developed
pquipmernt butat opnﬂad deep furrows to famlitate
furrow method of sugarcane planting. The furrew
method of planting is congidered as superorplanting
techimque intamms of water saving, teduced lodg ing and
better ratoorung. The-cost of performing combinational
aperations dunng weeding / intereulturing and fertilzer
applicationin the corwenbonal system was T 4,328 per
ha whereas with the developedequipmentitwas 1,841
per ha. The saving 1 cost of operation was 57%. The
corresp onding labour saving was 129 manh per ha
{97%).

Fig.10.8. IISK lracter npeta-ted. multipurpese
intereu fvr ng equipm ent

Fig. LT, Tractor nperated deep furrow sugarcane culter
planter-cum-mullicrop raised bed seeder

Fig. 10.9. ISR mullipurpese inlerculturing equipment
during earthing
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Tecdmology de monsiration
Sponsoring agency Date MNumber of farmers
Male Female Total
farmers farmers

Ganna Eson Sangathan, Gonda Magih 2022 21 ng ap
FeapleAction for Nalional Interacton, Balam pur Iy 2022 3Q 11 4a
Indian Potesh Limited July 2022 17 03 20
Esan Shakh Sangathan, L,aki'umpur Ehen August M2 18 12 30
ATMA Ballia Cratoher 2022 35 17 59
Preyn Grnmcd bt Seun, Fatehpuy MNovernbe r 2020 48 14 62

Field day organized

® February 24, 2022, Shankarpur, Manpur and
Ehambhapurwa villages i Biswan Sugar Mill
araa, Sitap iy, Uttar Pradesh

e IMareh 5, 2022, Fayodlu Farmers, Froducer
Company in Bharsula village, Datiya, Madlira
Pradesh

o IMarche, 2022, Vridawan Dhiam, Dabya, Madhya
Pradesh

[ IMarch 30, 2022, Kurawyalkhurd and Warayanp ur
willages, Piliblut, Uttar Pracdesh

. March 31, 2002, EHSL Barkhera, Filibhil, Uttar
Pradesh

® Apnl 08, 2022, Fappur Dhawan, Akbarpur,
Amibedkamagar, Uttar Pradesh

®  September 39, 2022, Kmngar Sanskrutih B lgvm of
Pravaranagar Sugar Mall, Maharashira

® December 05, 2020, Udnapur village, Hargaon
SugarMill,Sitapuy, Uttar Fradesh

® December 18, 2022, Village-Etmad pur Sorl,
Hadergarh, Barabanky, Uttar Pradash

e December 22, 2022, Natbur, Sarojum Magar,
Lucknew, UttarPradesh

Students visit under Inter-institubional HRD
achvities

Underanter-ingtitutional HRD actiwity, wsits of
students and teachers wers conducted from SHUATS,

Allahabad, BHL, Varanas:, AMITY, Luol:n_aw, GD
GoenkaSchool, Lucknow, SRITM, Lucknow, MDTIAT,

Faizabad, and stherinsbtubions. More than 800 UGs /
PGs and sehools fud ents wisited [IER. During the visits,
they were am partecd information on [18R research
inf ras trueture, achigvements and technologies
developed throueh ovis ntation laeture and visit to labs
and helds.

Linkages developed

1.  Collaberatoriwith Stuila Bandine Organe Producer
Comparriy Limited, Biswan, Sitapur (ULP.) was
developed to establisha “sugareans based Model
Famn” at Purwa Desapur, Sitapur for pramotivig
agribusnessamong rural youth

Maoll was sigred with PAYODHI FARMERS
PRODUCER COMPANYLIMITED (FFFCL) Datia
(Madhya Fradesh) to promote agr-businass
among fanmers, rural youth and agn-grad uates in
the area of jmzgery production, value addition,
marketing, mtereropping, organe faming,
campostmakng, ate.

Fd

3. An Mol was signed: with Tara Elooms Prvate
Linited, Coimbatore,

Tlus Memerand um ofUnde s tanding (M O] was
signad to use the "NamFamers.com”™ asocml madia
platform /website/mabile application  far
commumeating with various farmers and agri-
stakelioldess for knowled ge, contentdisgsemination and
extension purposes.

Entreprene urfarmers developed

® Fourfarmers werstramed as entrepreneurs and
they are doing s=ed cane bususss.



Exhibitions organized

Date Organizer & Place

Merel 04, 2022 18R, Luvknow under SOSF
compotiant

Mareh 08, 2022 NSI, Kanpur U.F. atNS|,
Kanpur

Mareh 12, 2022 [IAST, lrte gral Unive rerty,
Lueckno w at Unive mily
Campus.

March15, 2022 Indian {mstitute of Sead

Seienice; May Utlter Pradesh

[15R, Lucknow under SCSP
compensnt at BHSL,
Barkheda Paldslud

ISR, Luck row: undear SC8F
compotiantal Faepur
Dhawan, Distt.
Ambedkarnagar

ICARIER, Laucknow

Mardh 31, 2022

April g, 2022

Apnit I3, 2022

April 24, 2022 ICAR-IISR, Lucknow

ITAR-IISE, Lucknow under
SCEF pomparsnt

April 26, 2020

Octabar 15-19, 2022 T IAPSIT Interabo mal Suear

Cuonference and Sugareon 2022

Cetabey 19-20, 2020 Govl of Ultar Pradesh,

Patherdeva, Deoria ULF,

Outreach activities at ISR Biological Control
Centre, Pravaranagar

Five activities werme undertakenat the centre :

1. Kisan Sangoshtli

Eisan Sangeshtht was orgameed by the HSE-
Biolegical Control Center, Pravamnagar in Kamgar
Sanskrutil Ehavan of Fravaranagar sugarmuill. Wiale

i
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Event
One day Trawrung on Neatural
Farming

Mathe mal Conference on
Sugar & Health-Myth &
Fealhities MEETHA

Mahosial Farmers Day

KisanMela

Ciris day Training on
Sugardane Production
Technology

DOne day Tracrung on
Sugareans Froduclion
Technology

Anmydate Devo Blao
Programime

Antdets Dewo Blino
Progyamme

DOne day Traimung on
Sugareane Prodiction
Techno log ¥

Four day Exhibition at ISR,
Liwknow

Regional Agricultural Fair

No. of Visitors
150 Fammers

M0 Farmers + 100 Studenis
+ 100 Officars

1000 Feraners

4000 Faumiers

250 Farmars

200 Fammers

50 S ienbists dr Devalopment
Officers and 100 Fammérs

100 Seiantist & De valopment
Officers sind 200 Sugarcans
tarmers

200 Fammers

500 Famers + 200 Studants
+ 150 Boientiste + 160
Olficers

SO0 Farmeéps

addressing the farme s and sugarmull officers, De. TR
Sharma, Deputy DiectarGeneral (Crop Seience), ICALR,
Wew Dellusaid that in view of the noreasing d emand
forsugarand etharolinthe country, sugarans farmers
peed to obtain high praduction o fsugarsans by using:
modem techriology developed and advocated by the
ICAR-TISR. Dr.Shamaalso advoeated the use of bio-
mgents for the management of pests and diseases in
sugarcane. Smit. Shalnital 7ikhe Patil, F oxmer President,
ZilaParshad, Ahmednagarelearad the farmers’ g;:s.'_ft]u.
In the goshthi, more than 250 famrmers and factory
personnel participated and interacted witl the Selentists,

2. Mass multiplication and field release of
egg parasitoid, Trichogramma chilonis
against borercomplex of sugarcane

Anegg parasitord Teludonis 15 employed for the

effiientmanagementaf mothborers af sugareane (early
shoot, internod eand top shoot borer). The egg parasttod



was eared onits natural inse ot host (eiee mealworm,
Coroym cephalarten) 1o the laboratory. Three hundracd
greart trichoeards were produeed and-a total of 177
trichioeards were distributed to the 108 fammers. This
intarvention of the centre bropght 61.6 ha sugarcane
grovning area unde rbiological control ofbore reomples.

3. Mass mulliplication and mainte nance of
host insect rice mealworm (Corcyra
cephalonica)

lrithe msectary urat the nees mealv onm wers reared
as & host msect on the broken ree graans for the
dortinuous supply of eggs for the niass production af
trichoeards. The pure eulture of O cephal aniea were also
mainteinsd and suppliad to acad enuerans, researchers,
and entrep reneurs.

4. Mass mulliplication and maintenance of
greate rwax moth (Galleria mellonella)

For the mass production, preservation, and
mamtenance of entomopathogene nematodes and
pupal parasitouds, G mellonells was mared on an
artifwialsemt-izolid diet i the gectaryunt howewver,
the pure culture of G. mellatelle were supphed to
researcers; acadenemns and entre prensurs.
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5. Frontline demonstralion on ISR combo
insecltrep was conducted at Pravaranagarin
collaboration with Micoplex India Ltd to
assess and update the traps againstthe white
grub beetles

Management of IP portfolio and
commercialization of technologies

The mshtute Logo was subrmitted to the Patent
atfice, Wew Delhi for ite regis trationas Trademark . The
traclemark under class Trademark registration under
Clags-20 45 under vonsid erationat IF office. The cla tails
of [P granted, patents submitted and commeraahizabion
ofteehinologiesare giveninTable 108, These activilies
are bemng strengthened under Nabonal Agricultural
[nevatienFund (Comp enent-1).

Commercializationof technologies

The Institute hag sigred two Mods/Meols for
comumernialization of e wly developed techrinlogies and
agneultural machime ry withdifferentmanutactures for
theiwr large seale produchan and their supply to the
famers and o therend-users (Teble 10.7).

Table 10.6. Details and status of IP applications submitted forregistration o f Trademark

[PRs Name of App licationy Name of inngvationy/ Date of filing/ Status
Institute  Registration No. . pyiple g/ product/ variety Re gistration
Patent IZAR-NISR, TEMFP/EA/ Ethirel primed siugarcane ldp as Jenuery 17,2022 Under psmminstion
Lucknow 2817/ 20TEDEL planting msterinl fl.'._tr reducing process
cans culbivalion 2ost  and
mmproving c¢ane and sugar
productivity
TEMF/E- Sugarcans Trazh Mamager-cum:  February 14 Fisst examinabion
1/8897/2022-DEL Stubble Shaver ma meport (FER)
generated
Trademarks [CAFR-[ISE, 4877880 Under Class-30 February 24 Ascepizd/
Luckngm Lo Published 1n
Trademark Journal
Copyrights ICAR-NISE, DimyNo. 35600 Okshn Kedar" oobile app for  February 18,  ReSerubing
Lucknow 2022007 8W precige srrigetion sehaduling for elihe]
sugarcane  culbivalion i sub-
tropical india
Diary Me. Image database of sugarcans February 15 Fegistersd with the
Tre 202200 L insech, pesty and dissases el regairalign number

(L-137221/9027)

e e
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Table10.7. DetailsofMoA/MoUssigned for transfer o fnewly developed technolo gies

5 No. Nameof lechio logy Name of
contracting party
1 ISR, Combo Trap for SER Agro-Tech,
the management of M almrashira

sugarcans isectpests

2 HSE Blus Bull R!p!ﬂgnl SKER Agro-Tech,
Mah_gtmzhtra

Conlract research project and Professional

Services

The Institute has sigredia number of Molls wath
different organizations for teshng of their prod uets
urd er contract researchp roject during year 2022,

Mode of Date of Revenue earmed
pamership* licensing i)
Moll Decamber 29, T 2.0 lakh as hicenss fes and
e royaity @ 5% of grass value
pf sach device sold
Mol januery 24 F LU0 lakH + royaily @ 2%
nre of gross wvalue ol earh

devive sold

Establishment of ABI Unit al ICAR-IISR,
Lucknow under National Agricultural
Innovation Fund (Component-IT)

Upgradation of PHET lab and renavationof ABl
office space was done. The ABT urutforjagege ry wasmacde
operational. One ireubiates graduated and one new
merbatee was admitted. Expression of miterest was
uploadsd onllSE website:
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Krishi Vigyan Kendra, Lucknow

On Farm Testing/Trials (OFTs)

INine OFT's onmajor theust areas were conducted
during theyear as per the detauls givenbelow:

® Integratedpestmanagementinp addy crop: OFT
onevaluationo fIF M for overmning the msectpest
preblemsinpaddy crop. It showed that treatment
T2- Profenophios 50 EC @1ml./ | water+ Yellow
shicky trap (10 Wo.) + Pheromone trap (10 Me.)
rasulted 11 msect meidence up to 45% and the
yield level was 08.98 g/ ha. Cost benefit ratio of
demorstration plotand farmers practies wers 2,99:1 .
and 2.78:1, respectrrily.

® Management ofrootrot ndpowdery mildew in
vegetable pea: Seed treabment | Trcloderma v imidae
@5 e/ ke seed] and spray ofwetable sulphur| 3.0
gm /1) recduced roctrotand powerymildew up to
10% and 17-18%, respectively and the yield
inereased by 16.64%. Cost benehit ratic of
clemenstrabon plot and farmers; practice wers
2.18:1 anc 1.e0:1. °

® Evaluation of different methods of button
mushroom composting: An OFT was conducted
to mssess the ciffe rent methods of buttenmushroom
compuosting at village Famegarh (Amethi),
Gusangan) block of Lucknow distriet. The shart
methed of compost preparation was found to
perfom well in comparision to long (28 days)
metlhod. The compest was prepared 1n 18 days;
production duratien and yield both was moe ie
120 daysand 7384,/ 50 ¢ compostin comparison
to lonig method fe 100 days and 6.5q/50 q. .

®  Preservation ofvegetablepea Anon-fam trial to
mssess the feasibility of preservation of vegetable
green pea tlwough blanching tecluliques was
compared withmarkething of peagreen pod. The
OFT was eoncdusted-at ten farmars' househelds
withonginal mste. The blanched pearetained alive
greeneolour whenit was stored indeep freezer for s
one year with onginal taste. The benetit east ratio
of suchpreservation was 2.04:1.

@ Performance evaluation of brocoolivarieties 4
study was eonducted dutine Rabrsesson2021-22
gt tarmers felds. The results revealed that the
tregmment T2 (var Saklu) recorded maxinium plant

height (40.8 em) at 45 days after transplanting
(DAT), numberofleaves (13.8) at4h DAT, average
curt weight (690 ), average awreumfare noe efhead
(48.8 om)and yield perhectare (230.0 q). The days
taken for-head whiation (62,5 days) and forfirst
head harvest (77.8 days) were minimwmn. Tle
brocealt wariety, Saklu fetehed mawim um
remurnesation. The gross and net return were
T2,76,000.00 and T1,69,6606.00 and sutput mput
ratie was 2.60:1. An OFT was alse conducted en
farmers' fields.

Performance of fortified variety of wheat in
Lucknow district: ICAFR-TTWEE, Kamal developead
fortified vaniety of wheat te. DEW-187 (Earan
Vandana), having addibenal nutrents ve, Mn
(521 ppm ), Cu (532 ppm), Fe content (50,3 ppm)
artel one of the best Zn content (43.7 ppm) n
compansan to othervarietiss. An OF T to evaluate
the perfamnanee this fortifiad wariety, in
comparison to HD 2967 vas bty was tarried out

P erformance o fsugar rich green fodderroundthe
year: AnOFT was conducted toses the perforrmance
of differentoombination of sugarriehigreen foddar
iy the eroppmg system. Sweeb sorghum (July to
September) — Barseem (M overmnberto February) emed
sugar bestiMareh to Juna) provided green fod der
for the longest duration (300 days) and the
per centanerease mmilk was 24% due to sugar
rich fodder followed by farmers practice of
cultivating Barseam-JTowqar-MF clud (228 days)
1P ping svEten,

Assessment o f cultivation practices of natural
farming and erganic farming in comparison with
conventional farming in rice-wheat cropping
system: An OFT to evaluate the cultivation
practiess of natural famung and orgare farming
w compansen with conventional famiing in rice-
wheat erop ping s ystem was cond uoted.

Performance ofartificial insemination through
sex sorted semen incowsto increase the female
calving ratio and milk production of Lucknow
districk Ar OFT was conducted to evaluate the
performance o fdiffersnt types of sexsdrted semen
with parbicularre ferenee toGir and Sahnwval bireed
SEImEn:
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Frontline demonstrations conducted

Frontline demonstrations on oilseed crops

Crop The- Technology — Variety No.of  Area Vield (qfha) L]
matic demonstrated far: (ha) Iner-
Area TOTS Divma ‘Check vase
High Low Average e
: - yiold
Speamur | ICM Intprovvec GiT-5 6l 10 WE (58 a1 G4 A0.00
vansty
Flustarid 12 Improved RH-749 BF 20 7 14 155 1te F362
varieip
fertlizer
+MPES:
40 pBR20
+ Ingectivide
Imvidaohile piel
@.3 'mi/ et
Frontline demonstrations on pulse crops
Crop Thematic Technology Variety No,of Area Yield (g/ha) L
Area demon- farmers (ha) Increase
strated Daiiio Check i yield
High Low Avprage
Graun- 1M lmp:!mmd Shikhn 7B 10 11 ¥ 04 I":.,_:\' T4 TH
gram varwty
Frontline demonstrations on othercrops
Category  Thematic Name of the No.nf Area Yield (q/hal %
& Crop Arex techniala gy farmers (ha) T3
in
Deme Check yield
High Low Average
Coreals
Wheat [CM  Improved verety 438 pI.OE &7 & 495 30 26,92
{DEW 187]
Pacdy IPM Managesment of peliow 23 50 6L3 509 502 483 149
stpmbiores
Horticulhre Crops
Potato Pr Yellow sheky ap, i 2 3he 358 3390 30 H.d44
spray of insecheds
{ Avetmmeprids 20%]),
fungacsde | Fropensb 70
WPl
Battle PN Ups of lnutfly trap (10 12 2 ERI3RTE 3B 245 I8
goued teap/ ha) through friut
tiy temp
Maogo IPM; Sprayof 4 2 136312035 13037 15.85
Lamdacylothoen 5 1242
Cauliflowmar JEM lmproveil varaty 10 05 #as s 2405 29BE 1386
{Madhun) NPX200:

§0:w0, Folar ppray ol
boron® 2.5 g/

Ecenoniics of demonstration

(Tha)
Gmoss Gross Nel BCR
cost retum retum [/ C)
PEDBS #3403 3HARR; 1Ad
0000 FRER 4BTH . 24
Economics of demonstration
(Tha)
Grasi Gross Nel BCR

cost  retum rehum mio)
S4ETE THIULE IMAES 211

Feonomics of demonstration
{Tha)

Groks Net BCR

returm retume (R/C)

Grogs
cost

F00000 I0E23F5 TORATE 3547

#4487 112608 (&7733 261

125000 408000 283000 326

#5300 262591 397081 4.0

82500 18ORYS 9725 2amd

102000 238360 130050 2.3
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Catégory  Thematic Name of the technology Moo of  Area Yield {gha) L] Boondgm ics o de monstration
& Crop v Earmyers (ha) Change ®ha)
in yield : .
Dems Cheek Grass Grous Net BCH
cost

High Low Average et return (R/C)

hilly ICM  Improved vamety 1 0s 1366 12% 1m8 {155 1385 05500 ZE4V00 441060 2S5
{Surymnubhi), NPE @
100:BD:E0 kg ha, Twe
folibr spray of NFE
[19:19:19)
Enmjnl ICM-  Impeoved vanety 10 1 33%5 31809 XOF 2aNS 339 1950 5604l 165390 T8

(Navkimn), NFE @
12vpED ke S ha, Twe
foliac spray of HPK
[15:15:19)

Temedo IEM  Impeaved 'I.'ﬂ.ll'.l.llty (ME- 16 05 &235 PE.G 505 142 1484 1MOGE 255750 [RE3D0
4766) NP @-120=8080
kz/ha Two kbharspray
b MEE (1645:18)

r\i
)

Vegelbla M Imypraved vansty [Eaekn 108 I  BE3S o835 784 628 J4.84  ATMD 1I7R00 &7ERD I
pea Hday] Sulphur 10 kg ha
Ginnn ICM  Agrifounrd Light Fad, 34 1 2958 Ze5E S AsE 4l 65500 138400 Foopn’ 24

Combirmd sppleation
ol 110:40:60:20 kg NPKE
alosng with 15 £FYM

Fadder ICM  lmproved vacoty (NSC. 147 10 1580 1760 1660 1230 3405 13000 358000 27000 321
Semghum 10EaF )
Multicut
Harezem 1ok4 bmpraved vansty 18 10 9251 7R45 BARE 560 3050 2TWZ 4400 2047 194
| BL- 43}
Pimunnial  1OM F aprisp:3108 o 15 B0 b L =85 4B 208ID  {3o7m0 goomh A
Sfﬂ.ﬂ!ﬂﬂ
Cat s ] Improved yanety (Kent) 19 5 480 300 495 ) T 30000 2ETR0 2SES0 S4n
Frontline demonstrations on livestock
Category Thematic area Mame of the Mo, of MNo. of units Major pameters U change
technology farmers  (Animal/ Do ‘Chedk memajor
demonstrated Poulfry/ parameter
Birds, eft)
Diworming Endoparasite All elsar: Ferbandazole n 29 Endoparants Endoparasite L
management BP (wet) 3 canfrolled 100% ‘oo ntralled 15%

Frontline demonstrations oen other enle rprises
Category and  Themalic Name of the MNo.of  Na ool “Theld (kg) Economis o f demonstation
up area technnlogy farmers  Units ®ha)

demonstiated Demons- Chock  Gross  Gross Net BCR

ealion cost yetum  rebmn

Klichen =m Mutritiannl kFilchen 400 4nn iR0 - 1500 Bie {704 2108 2441
gardening ' gardaning
Ronftop ICM  Fooftop Hichen 56 56 ' - 3650 §28 1530 227
gadening gardaning



Training Pogrammes /K has condueted 102 trating
programmies for partisipating fanmers and fam wemen,
rural youthand axtension funtioneries onvarious topas
withanobjeetive to impreve skill and wupegrade their

Clieritale Nao. of courses
Fanners & fammn women o3
Yocational tminings or
Iie-sepvior trainings o2
Spongored training o

Total 162

Other extension activities conducted by KVK

Activity No. of progr minies
Advimory Bervicas {Ilobila) 4018
hagnoshe wimits 5

Fizld day 12

Group datoucsiong
Yeun Gonlifin

i

Film Show 1&
EaunMela =
Exhibihorn E
Sérantit ia! vizit to farmsies Hield 240
Flant/ anisial Kanlth camyps 1
Famners' t=miner/ warkshop 2
Method deine mimbhons 120
Czlsbrabion ofimportant days =
Specal day celebratio s a
Liva lelecnst 3
Othery a0
Total 4340
Soil sample analysis
Samples No. of samp les
Saoul 280 (Frid bas:s)

Seed and planting material production

Seed production

Cilseed (Mustard)

Pulses [Pigeonpen and Fieldpea)
Cerdal (Wheat & Paddy)
Sugarcans

Spices (Carander, Nigelln Fenusreek &Fennel Seed)

Planting material production
Vegatable seedlings

Fruit saplings
Roaotelips of different perennial fodder grasses

Production of bio-products and produce
Vermisompost

Mushroom

Cow milk

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

knowledge about develaped and potent produets. All
tramning programmes werne fully skilled oriented and
weregonducted following the prineiples of “Learming
bydeing”.

Male Female Total paticipants
1419 950 2372
188 47 35
LB 12 g0
0] (0] 0
1675 1019 2594
Mo. of farmers Mo, of Extension Pessonnel Takal
179372 D 179372
Zin ¢ 716
251 0 282
138 3 14y
S48 54 550
328 18 346
1468 23 1487
2489 35 el
2606 22 2678
20 ] B
472 15 aFT
1500 30 30
4G - - 524
145 a5 180
41 35 44
342 168 Z46
193697 511 154208
No. of farmers No. of villages
260 18
Quantity (q)
100
17:3
25.5
5000
B
Total R78.8
Quantity [No.)
25,736
24150
40, 000
Total 99 886
Quantity (ke or Litre)
70,000
i
3n45

R ——— e ——————
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Krishi Vigyan Kendra, Lakhimpur Kheri

Toupgrade the know le dge of farme s, fanm women
and rural youth, KVE orgamzed 40 traimng
pregratumies bensfitbing 1,408 farme s waluding famm
womer and rural youth. The tratmng prograrnmes were
o plant protechan, horheulture &ranmmal séiences,

® Six technologies related to plant protection,
horbeulture and anrnal seiences were assessad at
27 tanmers’ field coverng three haarea.

] 2ix Frontline demonstrabions (FLD) were
condueted with the participation of 75 fammers
imelud g farm women covering over5.50 haarea
to demonstrate the produchion potential of
tachnologias.

® In order te wnerease the pulse and oilseed
production in the distrmet, demonstration on
improved variety of oilseeds and pulses were
conductad en 159 farmers’ felds covering over 60
ha area.

L] A total of 247 otlier exlension activities were
conducted which benefited 0,198 famers
wieluding fanmers, fammw omen rural vouths and
ewtension personnel fram line departments, for
mass envareness through, EsmrMela B san Ghostln

The planting matemal (sesdlings) of differant
wegetable crops, ormamental crops, sugarcane setts
and potate tubers were producsd and sold to
fammers.

Twea days Chaupal-oum- Arwmal HealthCamp and
public awareness programume was organised o
May 28-29, 2022 in the willage Bellaparsua and
Eachadangaof Laklhunpur Eher district, During
thig anunal health camp, cattls, buftaloss, Eheep
ard goats were elimeally exammunad and tentatively
chagnosed for condibions hke bk infestation,
endoparasitism, mastibis, infertility, repeat
bresding, inappatenee, lamengss, conjunctivitis,
bloat diarrhoea, efe. These tentabively diagnosed
condibions i anmmals were giwen on the spot
(specific and $up portive) treatment. All the animals
reportne forthe camp were dewonned withbroad-
spectrum anthelmintic with ap proprate dosing.
Repraductionrelated problems vere ad visad and
provicded with the rmineral mixturs, herbal heat
inducers, micraminerals and other ¢ pecifie
management me asures. The anomnal health carnp
was carried out with the help of the officials of
State Department of Animal Husband ry and
around 158 farmers and farm women partimpated

-and celebrationiof important days ate. The detals and a total of 272 armals were treated for differant
ars mivenmTable 12.1: atlmiernts.

Table 12.1. Extension activity-wise p artivipation o ffarmers at the ISR KVEK, Lakhimpur-Kheri

T};p,e of activity No. nfp:ngﬂmmﬂ MNo. of farmers No. of Extension Persennel  Total
Advisoty Services 153 198 24 2
Dimgnostic visits 4 3z B 38
Field Day L 25 2 27
Group dizeussions 48 OEE 3 G891
Kisare Glos ks 15 04 12 416
Film Shows g 502 21 523
Fisfe Mela 3 370 a3 383
Exhibition & G04 1z Fle
Scienhiste! visit to farmer’s felids 145 11h4 62 1245
Plant/animal health camps 6 308 19 327
Farmers' sermunasy workshap 1 67 4 i
Method demonstrations 11 106 15 141
Calebration of important days 7 Bel 13 374
Special day celebration 7 362 12 374
Exposime visits 2 120 B 108
Pthers: 16 400 21 471
Total 447 5952 246 6198



Table 12.2. Seed and planting material production

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Crop Mame of the Nanie of the virlety Cruantity Value Mumber of

crap m Earm e

Tommreencn] and Sugarcnne ColE 11206 & Colk 1451 1830 o el
other oropy (7,800 bud)

Potnto ¥oanks Babar 12400 12400 =
Vegetable seadlngy Brmyal Eashy Sendach 0 No. e ] 17
Chilli Encky Anmol 1540 Mo AT bl
Tomsata Arka Abhed EFasts Ablaman T Mo 11365 o0
Cehbagn Admiral 6520 Mo 105380 S0
Cauliftower M aharams &G aroma 855 Mo 129325 1=
Emeccoah SakvdFantasy 15783 No. [T =
Capacum Abea & Dl ha L2100 Mo 3] 95
Crraon ADR 350 Mo 5250 o
Cirnamental planiy Merngald Pz Narangyf Pusa Fabar 49 Mo I ar
Chns Aster A Archna & A Poornoma 170 Mo =50 hFE

Demonsiration en co mpost prepaation and bags filling
for bulton musleo e m cultivation

CFLD onSoybean

=

-

Training on Oyster mushroe mcultivation at Mohaddipur, Nalcaha
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Services to the Industry

Contract Reseanch Project

ICAR-ITER, Lualknaw carned out the evaluation for
gorne rew mdustrial products which hawe: use an
sugarcaite culbiwahon, The svaluatio nof products sueh

as insectendes, pesticides, funginides and other
chemueal formulabons has been varried outonsugancane
erop. The evaluation was earred oub after signing a
Memerandum of Unde rstandimg  waith  the
manufacturers, as par thedetals etvenmn Table 13,1

Table 13.1. Memorandum of Understanding for Contract Research

Contracting p arty

Aevines [ndes Prb Ltd,,
Mew Delly

Sirius Minerals India
Pwt. Ltcl.

BayerCrop Stienoe Pyt
L., Mumlsas

EayerCrop Science Pt
Litd., Mumba

BayerCrop Science Fyt.
Ltd., Mumban

EASF Iridia Litd., Mawv
Murnb s

BASF India Ltd., Maw
Wb ai

Srnart Chermn Terhnologes
Lid., Pune

SmartChem Technologias
Ltd., Puns

UPL Ltd,, Mumba

Contract research

Fertility studies on AGMA energy granular AMF (Myeardhiss) w1 sugaroane
(VK. Singhy MUE. Trnipathy AD. Pathal, 5., Shuakla, Lalan Sharme and AP,
Dwivedi; 2020-2024, Budget: ¥ 12,00 lakh)

‘Effect of Alder on grow th. yield, quality and nutrient use efficiency in wheat-

rige-sugarcane systamn. (5.R. Singh, M, K. Tripathy, AT, Dwivedi, V. K. Smghand
A, Pathalk; 2021-24 Budget: T 48.00 lalkh)

Efficacy, phyto-toxicity and effact on susceeding crop studies with Aslonifen
500 g/L + Ditldfenican 100 ¢/L SC in sugarcane (V.P. Singh, K.K. Singh and
Dileep Kumar; 2022- 2076, Budget ¥ 13.00 lakh)

Bio-afficacy and phytotesaeity evaluation of Solomon 300 OD against black bug
infestations m sugarcane (Y.E. Thomt D.IN. Borase, 8.1, Sushil 10/92-09 /23,
Budget: T 130 lakh)

Eio-etficacy and phytetoxeily evaluation of pre and postemerzentapplication
of Aclontfe 500 g/1+ Diflufentean 100 g/1 8C agamnst complax weed' flora in

sugarcane and its effect on succeeding erop (Y.E. Thorat DN, Borase, S.K.

Yaday s Dtlsep Kumar; 03/22-02/ 24, Budgat: T 20,00 lakh)

Bio-afficacy and phytotowmetty evalushon of BAS 43311H agamst broad-leaved
weeds and sedges mn sugareane and itd effect on succeeding crop (D.IN. Borase
and Y.E. Thorat; 01/ 21-08/23; Budgat: T 20,0 lakh)

Eio-effieacy and phyto-texieity evaluation of BAS 433 11 H against broad-
leaved wesds and sefges m sugarcane-and 1ts effect on sucoseding erop. (VP
Jaiswal, S.5. Yaday, S.K. Shukla, Lalan Shanma and Mona Nagargade; 02/ 21 -
0823, Budget T 20,00 lakl)

Assessing mo-efficacy of Bensulf supertast on growth, yeld, puce guality and
rutrient use efficlency in sugarcane. (8. Sivghl Sanpev Kumar and Dinssh
Singlhy 2022-24, Budgat: T 1600 lekh)

Response of CROPTEKS complex fertilizer grade to sugarcane crop
(C. Gupta, SR, Singh. AD. Pathak and V.F. JTeuswal

20222024, Budget
T 12,00 lakh)

Bio-etficacy and phytetoxicity evaluation of GPH 1020 aganst complex weed
flora of sugarcans and ife effect on suepesding crop (BN, Borase, SK. Yaday,
Dilsep Kumar, Y.E. Thormt, 11/22-12/ 24 Budget: 7 15.00 lakh)



Contracting p arty
UPL Ltd., Mumbai
FMC [ndia Pvt Lid.
FMC Lndia Pyl Ltd.

IEK Bwseiences Inda
Pyt, Ltd., Mew Delli

IFL Binlogieal Ltd:,
Gurugram

IFL Biologieal Ltd.,
(Glrug ram

Nanmada Biveham
Lamited

Ingen Pyt Lid., Mumbza

P.L Ind s tiies

Siritis Minerals India

Pert, Litel,

Patanli Bio-Fessarch
Iristitute, Haridwar

ApadianSeap lants Ltd.,
Weast Mumbeai
UP L Loty Muibal

UPL Ltd., Mumbai

VFL Ltd., Mumbai

ey
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Contract research

Big-efficacy and phytotoxicity svaluation 6f GPH 1521 against complex weed flora
of sugarcane and i pffect on succeading crep (DN, Borase and Dileep Kumarg
202123, Budgat: T 18,0 lakh)

Efficaey of B 2¥45 800 8C agaivist major insacl pests of sugarcane (8.1, Sughil,
Sharmila Roy and A, Baitha; Budget: ¥ 15,00 lakh)

Efficacy of F4337-500 g/1 SC agamnst majpor insect pests of sugarcans (¥.E. Thorat,
DML Bormse, .M. Sushil; 7/ 21-6/ 25 Bud get: T 15.00 ladd)

Bio-atficacy evalustion of 8L-160 25% WG herbieide agmnst weed complex of
sugarcane (P, Singh, K.K. Singh, Dileep Kumar and A.D. Pathak; 03/20-12/22,
Budget T 12.01lakh]

Evaluation of Pseudomenas fluercscens 1.0% W.F (Streun Mo. IFL/PS/01) agaunst
poklall boene and Trihbderma oivide 1.0% WP (Stram No. IFL/VT/ 101} against
red rotinsugamane (Dinesl Singh, 04/21-03/23 Budgel: ¥ 15,00 lakh)

Bio-efficacy  and evalustion of bisfertilizer - Cane Master (Gluconoacchobucter
dinzotroplucus sp.) 1n sugarcane crop (VP Jaswal Lalan Shamma, 5.k, Shukle
AP.Dwivedl and AD. Pathak; 2070- 2002, Budget T 10.00 lakh)

Assessing efficacy of Warmada PROM (Phosphorue rich orzaniec manure) as an
orgame source of Poon soul quality and productivity of cane and sugarn Indian
siib-ropies (8. Singh, A.D. Pathak, T.K, Singh and R.K. Singh: '03)/19-07/ 22
Budgeat T 10.0 lakh)

Evaluation of the effect of Nanozim Xtrude on dop health vield 1m sugarcans.
(LP. Dwavadi: EDEE{QDQS,EudgEt? 500 lakh)

Evaluation of FIX 10042 76.75 WG agaunst important weeds of sugarcane and 1ts
effect on soil miersflors, suceeeding crop and yield (AP. Dwivedi S.K. Shukla
VP. Jaswal AD, TFathak MK Topathi; 09/1212/32; Budget
T 15.0 lakh) '

Efficmey of POLY 4 on'grdwih behaviour, vield attributes, yield and goil health of
sugareane {autumn and spring season) (M., Trpathi, SK. Shukla, 5.R. Singh
AT, Dwivedyared A.D. Pathak), 2018 22, Budget: T 42.20 lakh)

Effiesey ‘and evaluaton of Patayalt Joed Kvotti ol Putaralt Dharts Ea Chewkidar
mn sugareans cop (ViF. Jaiswal, 8.K. Shukla, and Lalan Shatma), 2021-2023,
Budget : T10.00 lakh)

Evaluation of the effeet of SoliGro GR on grow thvand yield of sugarcans [(S.E.

Singh, M.KTripathi, AP. Dwivedi and A.D. Fathal; 2020-2022 Budgst

7 10.00 lakly)

Bio-gficacy and phytotoxieity evaluation of sett treatment product UFFI 1le
agaunist ingect pests-and disesises of sugarcane (DN, Borase, Arun Baitha Shweta
Singh, Y.E. Thorat, 11/29-12/24 Budgeb ¥ 15.00 lakh)

Bio-effieacy and pHytotexeity evaluation of UPST 112 agamnst early shoet barer,
white. grubs and termutes missting termmites: (DML Borass, 2.M. Sushil, Arun Beutha,
Y.E. Thorat, 02/71-01/ 23, Budget: ¥ 15 lakh)

Bic-efficacy evaluation of GF] B18 & GPFl 418 agsins! major insect pasts in

sugarcane, (5.4, Suslul Sharmila R-ﬁy and A, Baithe: Budgat: T 20,00 lakh)

S ——— S ——————
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Contracting party

UPL Ltd,, Mumba

UPL Ltd,, Mumba

LS. Borax/RIO

VSI, Pune

Zydex Indm; Pvt Lbd,
Vadodara

Contract research

Bio-afficacy and phytotoreily evaluation of GPH 1521 against broad-leaved
weeds and sedges in sugarcans amd 1ts effect en succeeding erop (DLM. Borase,
8.K. Yaday, Dilesp Kumar, Y.E, Thorat, 03/ 21-02/23, Budget: T 18 lakly

Bio-efficacy and phytotomeity evaluation of GPI 1820 against sarly shoot borer,
white grub and termile infestig sugarcane (DN . Borags, Arun Eaithe, 814, S ushil,
Y.E Thorat 01/21-08/23, Budeat: T13.00 lalkhj

Efficacy and evaluation of various sources of beren grades insugamane erop (V.P.
Jaiswal 3.K. Shukla and LalanSharma: 2022-2024, Budget: T 15.00 lakh)

Bin-efficavy testing of entemopathegenie fung: as a biopesheide agamnst whits
gruhs and wl‘utafIy irvcsugarcans (Y.E. Thorat; D.N. Borass, S.M. Sushil, 20721«
01/23, Budget: T5.0 lakh)

Effect of Tytonie M and mudrobial consortia on sustaning soil health and
sugarcane yield in subtiopical India (M K Tripath, Mona N agarsade, S.K. Shukla,
VP Jaswaland A.D. Pathak; 2020-22, Budget: T 6.0 lakhy
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Human Resource Development

Training programme on establishment
matters for LDC and UDC of ICAR

Agiv-dlays "Trauing Programume o1 Estab lislunent
Matters for LDC and UDC of ICAR" was orgamzed by
the: [CAR-Indian Institute of Sugareans Research,
Luckrow irncollabe mbion with HEM Unitof ICAR HD
durig Tanuary 17-22, 2022 through O nline Made with
Sh 8K SinghCAQ as Master Trame r& Course Director,
Smt AnjaliSharma, U8 HEM &5 Course Coordirator &
gl E.E. Yaday, AAD as Co-course Coordinator, The
various topis related to Estabhshment ike. Govemanes
w1 ICAR; Noting & Drafting, Ofniee Frocedure, Finanesl
Management CC2 (Conduct) E ules, Leave Rules, TA/
TTA Ball FProcessing, CS(MA) Rules, Seienhfic &
Technieal Lssessment, Leave Fules, &4ZF/MACTE
Guidelines, Tight to Information Aet-2005, Tune
Management, Team Work, Motivation, Offieial
Language Acts &Fules, ete, were covered durng these
sie days. Inhis valedictory address, Dr. AD. Pathalk,
Director, 1SR, Lucknew emphasized the need of guch
trairings and cunveyed that the ICTAFR-IISE 15 weall

pquipped withthe reqguired mnfras tructure tohost such
training progranumes 11 online and offline modaes.
Dr. AK.Wyas, ADG (HEM ) congmatulated HED Cell of
[IST. for suecessful sonduct of training and stated that
the LDC/ UDC are the foundation ot the offiaal busrarchy
arid s 1t's the need af tie hour to facus on their
comipetency enhanceme nt for op imum utilizationand
better outeome of human resource. More than 40
pertieipants participated i the training programme.

Capacity building programme for all the
staff of the Institule

& thres days"Capacity Building Programe” for
all the staff of the Inshtute (soientifie, teohnieal,
adminustrative and sup porting) was organized af the
ICAR-IndianInstitute of Sugarcans Fessarch Lucknow
underHED Cellinorlinemode anZoom platfonn from
IMarch21-23, 2022, Dir. Sangeeta Srivas tava, HED W adal
Ciificeracted as Course Directorand D Sukhbir Singh,
HEDCo-Nodal Ofhiesrand Sa 8K, Singh, CACaected as
Course Co-ordinators. The tmiming programme was
navgurated by Dr. AD. Pathal:, Dire ctor, ISR, Lucknow
ort Mareh 21, 2022, Various topios related toe-office,
tean-wrork, time managament, oybersecunty, purchase
proce dures, C5 (MA) rules stressmanagement, posibhve
attitude, and financal diseipline ete), were covered:
dunng these thiee degs. The reseurce persons neluded
D, BV 5 Fao from ICAR-TV AARM, Hyderabad; Sh. M.
lagadish Eabu, COAC, Hyderabad : 5h.8.K.Singh, CAC,
ICAT-IIWER, Karnal; 8h. Kumnar Faesh, CAD (2G),
ICAR Hyg:Dir. Bhartend u Mandan, Seients t°E’, DRDO,
Delhi; Sh, G.F. Sharma, Director (F), ICAR HQ and Sh.
K. Bingh CAOC, [ISE, Lucknow. All the scientists,
technical, mdmims trative and supporting skilled statf
parbicipated m the trairung,. '



Capacity building of TISR officials

Nuame

Dr. DU, Borssk

Cr. &K, Dobay

Dr. T.E: Thoml and
D Famerh LMol

Dr. Ewapna K.

Dr. AK. Dubky,
Dr. Despak P, Dr 83
Fand=yand

Sh. Fam Lakhen

Al the Saentul, Offiong
aryd Seadt

Dr.Sangeets Sntasha

Dr. Y& Thomt

Dr. Sarg e¥im Epivarinve
Dr. Y E. Thoost

O, Fagzah U7, Mo

Dir. Mizenjan Lal,

D, &Ky Bubay,

D, SE. Yaday,

Er, o Blesny,

Dr. G.EKIBingh

De. R Kathog

Befr, At il 2 \sh i

Dr. Vivek Kumar Pardey
Sh. Famy Lakhan

Er, 7.A Bleay

IZAFR spondored Bhorl Course on “Biopmiypeching of
Plard Mlicrobicrme: A Nowvelty to Plant Health
Menagsment 10 Orane Production Syaem” onpanized
by Arsem Ageicubivre Lmverdsty, Jorhat, Aszam

Eecent Teckmolegiez  of Lwveshok-bmad hiegmbd
Farmang System for Doubling Fremen Ingemn organsad
by Collage-ol Vetbnnary Scence & Aremal Hunband ry,
Eiren Agrieultum] Univmesity, Fanchi Jharkhssid and
ICAR-M AHEF and 1 ADCL, Sammulls (UTof ] &K)

Twentyone days I1CAR sponsored Winter Sohaol an
“Actibvial InleBigence m Agriculbrd” argemized by
UZARAASEE New Dathi '

DET sponuered Tminng on OTL Analysis and Genome-
wide AghociationStadiss by ICAR-IASEL Naw Delhi

Virhial Training Preogremmis on  Natumsl Fapnmg
organzsd: by Shoonyn Farens, Faudam Buddh' Hagar,
UF, with teelnial pupport of UPCAR, Lucknow

Capanty Busldmg Frograrnmg for SR Stafl grganoad by
OSE, Lusknow

Virhml Tramung Frogmoens en Plant Tasenomy for
Flant Gembic Fesaurves Mansgemen) srgamessd by
ICARNBPGR, New Dilln

Temrang in ' Adepizn of Pest Manssumunt Efmsin in
Chenging Climats Soarmne” arganized jaintly by (CAR-
CRICA bl MANAGE Hydaruhmnd

Matiorm] Workiho p-owen-Wabinar en’ Genomi Ediling
organmed by Glogtény inassocrsbion with INYAC

Trauming progeamne on Advanees b =nd mobils
apphoakon’ orgarzed by ICAR-NASEM, Hyderobad,

DECAapproved deone pilot tmwang with Famote Filot
Cartfioate Mo, POOSZH000088,

Wintér Schaol on Fecent Appreaches for Docblng
Farmery! income 10 Sugarcane Crop pug System

Tearing:Frogoameny on Co ptent Mansssment Syatem
Smundwater Polential Zoning and [denidizahion of
Sditnble Bitis for (GWE  oiganized by Cenbrd for
Advaniied Agriculufnl Sciencs and Technolo gy, TNIE
{shmlpur
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Venue

Cpline miode

Dnlmemods

Cnlins mods

Opline miode

Cnling mods

ICAR-B5R, Lucknaw

Cmibms mod s

Onlins mads

Cnling mods

s qosds

Dyrone Besimaton
Pavat Lemied, Bhars
Falan Guregrem,

Hexyam
{CAR- 158, Ludknaw

ICAR-ATAR ], Kanpur
Jnbalgur

TR
[

ey

fanuniy 1925, X272

Febmuany -2, 322

February 15 - March 7,
poisi]

Feb ruary 1524 122

Fub riiney 26, 2022
March 21-23, 202
March 21- 75 2023,
May 913, 2002

fune I7July03; 302
Auguat 2.6, 002

Sepembec 815, 202

Decembep 8228, 2022

Decemboer 16,2072
Ducerrd ar 2330, 2023
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Winter school on “Recent Approaches for
Doubling Farmers Income in Sugarcane
Based Cropping System”

& wnnter school on “Recent Approaches for
Dioubling Famgrs Income inSugarmane Based Cropping
Systern” was orgaruzed at the ICAR-Indianinstitute af
Sugareans Research, Lucknow (UP ] dunng Degember
08-28, 2022 with Dr Sudhir Kurmnar 8hukla, PE & Head
(I/ ¢) Crop Produetion as Course Director. Twenty-five
partiapants from various uriverstties Sz IC AR ins bitutes,
and subjget matter s peeialists from Krishy Vigyan
Kend ras balonging to ULP., Karnatalea, Eihar, Gujarat,
Madhya Pradesh and Maharashtea participated i the
Winter Bchool. Therswere seventy-three lectures and

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

practical sessions besides outside Field wisits. Further,
wisits of the KV, Sitapur and helds of progressive
farmers invillage Amethi Block Gosaingan) i Lucknow
district were also m‘g_anmed. D, F. Vi warathan,
Chrector, ICAR-Indian Instituts ofSugarcane Fasearch,
Lueknave &Cheman of Valedietory Sessionof Wmntar
School emphas 1zed on the new ad vancements in
sugarcang production system and issues of
moetmulation of pathogens mside the canes and
carryover of pathogerie inoculum through planting
materials due tovegetahive propagation insugarcane.
Dr Lalan Shamma, Seruor Seientist (P lant Pathology) &
Course Coordinatorof Winter 8chiool praposed vale of
thanks to Chawrman, resotree persons, all HaDs/
Incharges for providing input te conductwantersehool
atICAR-TSE, L ucknow.

Internship of trainings organized

® Dr. Swapna M. srganised a two-month Vertde
wnternship en”Study of genetic diversity for sugar
contentin sugarcane” sponsered by SERB-DST,
under Accelerate Vigymt progranune for two
stud ents of SHUATS, Prayagra)fromSeptember 02-
Oetober 31, 2023,

® Dr. Sivapna M. initigted a osne month Vrkia
witernishup on “Molecular diversity stidies 1n
sugarcane using DI Abased markers” sponsored
by SERE-DET, under Accelerate Vigyint programime
for two students of IGET, Chhattisgarh and
ERC AU, Samas tip ur from Decembear 27, 2022,

S ———2 ——————
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Sponsored sugarcane extension trainings to farmers and students organized
Buration Topic Spensoring Agecy No. of
Participanis
January (11-05, 2022 Sugarcans 'fﬂdmnlng? and EHL, Yaranan {Uttar Pradesh) 288 tudents
Manegement
Fehruary 2426, Sugarcans end Jeggery Produchon Departmant of Agriculture, Datliva Madhya 150 Fanmers
2022 Tachnology Pradesh at Dabya
March 04 2002 Watural Farming of Suzarcans HER, Lueknqw_-SC‘._,-‘S’f Sub-Plan Component 150 Fammers
Produchion Budget(2021.2029) at [ISR
March 31 W22 Sugarcans Produchon Technolosy ISR, Lucknow-SC/ST subiplan component 150 Facmers
budget (2071-M22) at BHEL, Barkheds:
Prbbhat (Uttar Pradazh),
March 2830, 2022 Sugarcane Produchon Technology ATMA, Aurengabad, Bibar a4 F ermers
Aprl 08, 2022 Bugareans Production Techrology [BR, Lucknow-8C/ST suh-plan component 200 Fammers
budget (2071 1122) at Raye pur Bhawan.
Akbarpur, Ambed karnacar (U1.F)
Aprid 23,3022 Interachwe Mesting on Matural [CAR-IER, Lurknaowe 100 Farmers
Famung and QrgamceFemung under
AnnadateDevo Bhavah
April 24,2022 Interacbwe M os ing on Busthanok, ICAR-IER ., bucknow 150 Famers
co-panarahion and faggery
prodiiction
April 19-20, 2022 Orisntation on SN technologiet and SHBE1 Balgayvy, Kenatala 15 0ftimri
actrritisd
June'08, 2022 Organe Parming inBugarcens Crop  Belsar Organie Famming Produger Compaiy 25 Farmes
Lid. Ganda
June 20-26, 2022 Sugarcans Technology and ESc. (Hons,) Agneulhire BHU, Varanaii 202 tud vnts
Menazement and B.Sys, (Hoeng, ) Hork and B.Sell Hong,)
Az SHIUTATS, Prayagray, Uitar Pradesh
Saplamber 0709, Eapa.ﬂi.‘l'.;rl:lu.ti.d.mg:!nr adoplion ol Asyuryed Rusearch Foundabion, 25 Farmers
0 technology Kaushambi, Chaziabad, UP
Saplamber 13, 2022 lmprnﬂd Sugsrcans Production Sll_ﬂnﬂrn-su_ﬁ'ﬂ#m}l Adgr Saoerg Project under - 50 Farmers
Technology Peoplesl Ae!:dnf:ir!ﬂﬂimnal!nt_&grﬂmn
(PFANT), Balmmpur, UP
Septamber 17-18,  Krehak Jugruktn Prwhelke han Baryakron  ICAR-HSR, Lucknow &5 Farmes
0
Cetober 1 - Rura_li Acroullural Work Expenence  Students of Rama Qn;‘;anity‘ Fanpur; NIAS 41 Students
November 4, 2027  (RAWE) {GHEL, Jamuher, Sararam, Fohtas (Bihar)
and Integral Liniversity, Luckng w
Deeamber 1417, Sugarcans Produchon Technology ATMA, Naminghpur, M. 25 Farmers
e

S ——— —————————



One day training-cum-visits organized

During the period, a total of 63 ore-day trawing
and visit prograrumes wers arganized atthe instifutein
which 933 famers, 04 development personnel, 04
entrepreneurs, 429 studants and 34 teachers aoquared
latest krow-how insnentific eane cullivation practises,
jazgary making, bio-farhlizer production tesue culbure
ard sugarcans meaehines.

Entrepreneurship training for promoting
agri-business

‘The entreprevieurshup in agriculiure has been

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

identified as a significant contribubing factor in
doeubbng or enhanmng farm meoma. The Institute:
has applisd corcerted efforts ander its outreach
exterision and tramung programme to wnpart the
knowledge and skills in entrepreneurs hip to farmers,
NGO personnel, development officers, agri-grad uates
and extenzion functionames of different state
governments. Several residential and off-campus
training progractume wers candueted in which more
than 200 parhmp ants were groomed as entrepranaurs
to pursue mgricbusiess in their available fAnming
systems.

Details of the students who undergone UG/PG training at ICAR-IISR, Lucknow

sL Detail of the students
Mo.
1. Ms. Sapna Neola
Student of M. Tech. (Biotechnalogy)
Sty Univarsity, Noda, UP
2, Mr. Mayank Maurys,
Student of B, Tech, (Ag. Engg.), SHUATS, T TRyEEIR]
3, Mr.Kumar Nishkarsh,
Student of MSe. (Mierabiclozy),
Lucknow University, Lucknow
4. M. DeshehaSingh
Student of MSe. (Mirrabialogy)
Lueknow University, Lucknow
. WroArshumedi Shals)
Etudent of MSe. (Mierohiology)
Lucknow University, Lucknow
&, s BomSingh
PRI student
(Fenetis & Plant Emﬂﬁmgi
ANDAST, Ayodhya
7.  Kir.Sskeham
Etudent of MSe, (Mierubiology),
Lugkaow University, Lucknow
8. HAir. Aabhes Dwived:
Btident of MEe, (Microbidlagy)
LEucknow University, Lucknow
9.  Mr Sarthak Singh
B tisdeit of B: Pacli (Bioteich.)
Ranmstveroop Meamiorial University, Lusknaw
£0.. Mr, Rawvi Prakash Chaud hary,
Ph.D. Behaler (Gena ok and Planl Breeding),
ANDUALT, Apadhya
115 Mr. Mohd, Ahmed Heshmy

Student of B. Tech. [Biotech] Bundelkhand Wversity,

Thanst

12  Mr. Tushar Singh,
Stugdent of B, Tech. (Bistexhy)
SHUATS, Frayagray

13  Mr. Devashish Chaurasia,
Studant of E. Tech. (Emtech,)
SHUATS, Prayagmmy

Superviser Duration p { training/dissertation
From To
D_r. Sangreta lrnuary 3, 2022 july2, 2072
Snvasisva

Dr. AK.Singh January 14 0P  Fsbruary 13,
NP2

DyV.F, Jamwel March 3, 2022 Seplembier 2
202

Dr. Lalan Shanta Mareh 3, 2022 Septembor I

202
D LR, Jaswal

Nareh 3, 2022 Sepitambar

2022
Dy, Bangeets: March4, 2022 Seplenbier
Brvastnva 223

Dr. LalanShanna March B, 2022 Tuia 7, 2022

BP, Jaswval March§, 2022 fune 7, 2022

Dr. Bmgsh Singh Apnl G 2022 Oetober 5, 7022

B Sangsein March 1, 2022 May 31, 2090
Srnvastava

Dr. Sangeeta June 1, 2022 July 15, 2823
Snvasiava

Dr, Banpev Kumar junel, 2002 July 15, 209

Dr Sangeeta june1, 2022 july 15, 2029
Snvasiava

—— ——————
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5L Detail of the students Superyisor Duzation o f training/dissertation
No. From To
14 Mr. AnanyaSaunites Dir, Sanpev Kumar june1, 2022 July 15, 209

Studant of E.Tech,
Shv Nadar Unuversity, Dellu NER

15  Mr. Abhinsv Pratap Maurys, Dr, AK. Singh fune 1, 2002 juns 20, 2002
Studsnt of B. Tech. (Ag. Engs.)
MCAET (NDUALT), Akb arpur, Ambed kamagar

16, Mroabhishek Vérma, Dy, AK.Bingh June 1, 2022 Tune 30, 222
Student of B. Teeh. (Ag. Engg.)
MCAET (NDUAAT), Akbarpur, Ambedbkamagar

17 MroAchwen Kumar, D AK.Bingh June 1, 2022 Tune B0 2022
Sluden! of B, Tach, [(Ag Enge.)
MCAET (NDUAST), Atbarpur, Ambedbamagar

18 My Bregash Patal, D AK. Bingh June 1, 2092 June 30, 2022
B tirdent of B. Tech. (Ag. Enge.)
MCAET (NGUART), Akbarpur, Ambed kafnagar

18, MroKistanSingh, Dr. A¥.Smgh Jurme 1, 2022 Jone 30, 20772
Studerit of B. Teeh. [ Ag. Enge.)
MCART (NEUARLT), Akbarpur, Ambedkarmagar

20,. Mr, Erishna Gin, Br. AK.Singh june 1, 2022 fune 30, 2072
Studerit of B. Teeh. [Ag. Enge;)
MCAET (NDUAKT), Aklisrpur, Ambedkarnagar

21. Mr, FamEabu, Br. K. Singh june 1, 2072 Tune 30, 7020

Student of B Tech. (Ag. Engg.)

MCAET (NDUA&T), Ak =pur, Ambadkarnagar

Mr. Pushpend s Kumar, Dr. AK.Singh June 1, 2022 June 30, 2072

Student of B. Tech. (Ag. Enga.)

MCAET (NDUA&T), Akt mpuy, Ambadkarmagar

23  Mr. Satyam Singhy, Dr. AK.Singh Juns 1, 2022 Juns 30,
Student of B. Tech. (Ag. Engz.)
MCAET (NDUART), Akbarpur, simbedkamagar

24 Mr. Shashi Kant Rawat, Dr. A Singh june, 2022 June 30, 02
Student of E. Tech. (Ag. Engg.)
MCAET (NDUAT), Akbarpur, Ambedbarnagar

25, Mir. Abhinav Pralap Maurya Dr, AK. Singh fune 1, 7022 juns B0, 2009
Studant of B. Tech. { Ag. Engs.)
MCAET (NDUALT), Akbarpur, Ambed kamagar

26, Mr.Abhinav Pratap Maurys D, AK.Bingh June 1, 2022 Tune 30, 2022

Student of B, Teeh. (Ag. Engz.)

MCAET (NDUA&T), Akbarpur, Ambedkamagar

Bir Amnendra Singh Tomer Dir: Regesh Kumine June 4, 2022 July 3, 2002

Studarnt of M (Statistics);

Lucknow University, Lueknow

280 Wi Ashish ¥ uimar Yader Dr: Rages b Kurinr Juiie & 2032 July 8, 2072
Sludent of MA [Stalistia),
Lucknow Univarsity, Lueknow

29, My, Mayank Gautern Btudentoof B Tech: | Ag. 'E-!ng.g.l Dr. A¥.Smgh July & 2022 Augustd, 32
AKTY, Lucknow

30. Mr. Mang) Kumar Dr. AK.Singh July 11, 2022 August 10, 2072
Student of B. Tech. [Ag. Engg.'l
AKTU, Lueknaw

31 Mr. Shaslendra Pratap Verma Dr A Singh July 12, 2022 August 11, 2022
Student of E. Tech. (Ag: Engg.)
AKTU, Lucknow

———2 ——————
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33,

34

5

37

38,

35,

a0,

Detail of the students

Nlr. Suithakar Naivat

Student of B Tech. (Ag: Engg.)
AKTU, Lucknow

Nir. Atul Kanndpya,

Studsnt of B. Tech. (Ag. Engg), AKTU,; Lucknow
Wiy, Shubhem Eumar

Stirdent of M3e [Ag) Plant Patholigy
ECS University, Mearut

hr. Praveen Eumae

Stident of MSe [ Ag) Plant Pathalogy
CCS WUnyvarsily, Mesrul

Mr. Sheulendra Eumar Maurya
Studentof MSe [ Ag) Plant Fathalogy
CE8 Univarsity, Mearul

Mr. Sumit Eumer

Student of M5c{Ag) Piant Pathology
CCS Wnaversity, Mearut

Mr. Avnzesh Kumay

Student.af MSe. {Ag]) Aerl. Entomology,
Buirudalkhand nsverty, Thansi

Mlr. Vikas Harsh

Student of MEA (Rural Mansgement)
BEAL, Lucknow

Me Afroz als

Studant of MEA (Fural Menazement)
BEALL, Luackrow

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Supervisor

G .ELK.Slngh

Dr, AK. Singh

Dr. DmisshiSingh

Dr.B.E, Goswan

Cr. Dmesh Singh

Er, Dinesh Singh

Br. Arun Baitha

Dr. LS, Gangivar

Dr. LS, Gangwar

Duration o f training/dissertation

From
July 12, 2020

fuly 14 2002

Auvpustd, 2022

August b, 2022

August 5, 2002

August 5, 2022

Avgust 18,2023

September 13, 2022

Septembar 13, 26272

Trainings organized at IISR Biological Control Centre, Pravaranagar

1.

One-week umt attachment training of 24 B.8e.
[ Agr1) students on “Sugamane Research and
Managsmant” under FAWE (Fural Agmoultural
Work Evpenience) programme of College of
Agriculture, Loniaffiliated to MPEY/, FahunatlISR
Bulogical Cantrel Centre, Pravatanagar during
Beptarnber1-7, 2022, Dy DN, Eorase actad as the
Course Director, while Dr. V.E, Thoratacte d as Co-
Coonlinatar,

To
August 11, 7022

i}

August 13, 20

February 3, 2023

Fehbruary 4. 2023

February 4, 2023

Februarcy 4, 2023

February 17,

NF3

Cetaber 12, 2022

Detaber 12, 2022

2. A hands-on traming programme on Tuturishe
ap proaches i Bielogieal Centrol of Pasts and
Chseases” was organized atIISE Bwologieal Control
Centre, Pravaranagar in collaboration with the
Departmentof Eatany and Fesearch Centre, FVR
College, I—‘ravam.nﬁga.r for ‘r.:"l]: UG and I‘G shudents
of Botany and Sesd Technelogy dunng April 18-
23, 2022, Dr 4LE,. Therat acted ms Course Diractor
and Dr. D.N. Borase and D AS. Wable acted as

Co-Dhirectors.
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Awards

ICAR Awards

On the aeccasion of the 24" Foundahan Day of
ICAR, the first prize of Ganesh Shankar Vidyartin Hind:
Avvard Seheme 2021 was avrardad to ICAT-TIET official
language nagamine “Ishu” in the categoryamong the
big ICAR Institutes of “E and “Ei” region at AP.
Shunele Hall, NASCCemples, Mew Dellnan]uly 1o, 2022
The award was conferred by Sh.MarendraSingh Tamer,
Hao'ble Miusteraf Agreultute and Fammers Weliars,
Gowtoof India an presence of Sh Farshottam Rupala,
Hor'ble Mimster of Fisheries, Arumal Husbandry and
Daury, Govt, of Ind ia: ShriKaulashChaud lar, Hon'ble
Minis ter af State for Agriculture and Fammers Welfars;
D Trilschan Mohapatra, Secrataiy, DATE and Dusétor
General, [CATR and Dy, Famesh Chandra, Hon'ble
Membear of NITI Aayog; Dy AK, Bingl, DDG (Ag.
Extension), ICAR ane otherdistinguizled guests. The
award was received by Dy, AD, Fathalk, Director: D,
AT Sah 1/ ¢, Rgbhasha and Sh. Ablushel Kumar Singh,
Hinch Offier.

Professional Society Awards

Dr. Fajesh Kumar was awarded 5 ankluak:
Bluistum Award” the highest award in the field of
Arneultural Statishies by ISAS. Frof MY, Samanta, Clhaef
Stabistiman Govermment ofindia and Secretery, Mistry
of Btatistics and Frogramitie Implementation, Gewvt of
India prezented the award during 73% Annual
Conference atthe IndmnSanety ot Agreulbural S tahstaes
ot Movember 14-16,2022 atSKUJASAT, Sninagar,

i
ﬂ
4
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Dr. Rajesh Kumar was awarded Seniar Scientist
Award - Wahonal Level duning Bharatiya Sugar
Awards ceremony and Symposium 2022 held on
7 Beptember 2022 at Hyatt Regency Fune Holel and
Fesidences, Pune, Maharashilva.

Dir. Ashutosh Kurnar Mall recerved Yourg Seizntist
Award-2018 fram Fange ManagementSoaety of lidia,
Thans.

Cir REapsh U. Mods received ISAE-JTAE(I) Best
Feviewer Award 2022 durmg 5™ Annual Convenhon
oflndianSooiaty of Asmeultural Enginesrs, Taniil Mad u
Agrieultural Univesity, Combatore, Tamil Wadu an
November09-11, 2022,

R T r— et e L
e g BT | A —— b el

Institute Awards

® DrSK Yadav reeeived EestSclentist Awand by
ICAR-IIER, Lucknow on the ceeasion of 71
Fourdation Day of the Inshute on 16%Feb. 2022.

® Sh. Brahlmm Frakash recerved Best Techmeal
Persormel Avward by ICAR-TISE, Lucknow on [lie
accasion of 71% Found atien Day of the Instituts on
la"Feb.2022.
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Dir, Sangeeta Srivastava receivecd Best Woman
Seientist award by [CAR-ISR, Lucknow on the
oceasion of 714 FoundationDiay of the Instituteon
16™Feln. 2022

Dy, 5. Sushil reeeved Outstanding Institubion
Butlding Award by ICAR-IIER. Lucknow on the

FeuwndationDay of the Institute on 16" February,
20232,

Dir. Sangestadrivas tava, Dr. 8.4, Singh Dr. Rajssh
Kumar, Dr. Ashutosh Kumar Mall, Sh. Brahm
Pralash Dr. Anita Saw nan, Sh Bajumar Yad av,
ShC.F Frappatrecerved Cutstanding lnstitubion
Building Award by ICAR-IIER, Lucknaw on the
Foundation Day of the Ins titute an 16T February,
20325,

BestPaper Award

Dirs. MUK, Singh, AK. Singh and F.D. Singh
received First Prize forthe bestoral presentation
on their paper entitled ‘Mechanization of
sugarcans trash management’ an the Techneal
Segsion=] 1n the International Conferanece
SUGARCON-2022 on “"Sustamab ility of the Sugar
and Integrated Industries: Issues and lrutiatives”
held at ICAR-IIER, Lueknow dunng Getober 1e-
19,2022,

Dr. FapshU. Modi recerved Second Best Gral Paper
Awrard 2022 i the Technieal Session-1 during the
7 IAPEIT Intemational Sugar Conference and
SUGARCON 20220n"Sustamability of the Sugar
and Integrated Industries:lssues and Initativas!
held at ICAR-IIER, Lucknow, India fram O etobier
16-15.2022,

Dir, RanptSingh Guyar recerved Sacond Best Oral
Paper Presantation Award durmg Fth IAPEIT
Internatinnal Sugar Conference and SUGARCON
202%'on"Sustaunability of the Sugarand Integratad
Irlustries: Issues and Intiatives" held at ICAR-
[I5R, Lucknow, Indiafrom Oetaberls-19, 2022,

Dir. MUK, Tripathi received Thind Best Oral Fapear
Award for hus paper entitled “Effect of silican
nutribien en sugarcane in subtropieal Indm”
presented in the Tecliical Sessiot] during 7
TAPSIT International Sugar Conference and
SUGARCCN 2022'on"Sustamabulity of the Sugar
and Integrated Industries: Issues and Imbatives
held at ICAR-TIST, L ucknow, [ndia from Octabar
16-18,2022,

Dr. Rajesh 1. Mod: meceived Best Poster Award
2022 i the Techrueal Session-I during the 7i&
LAPSIT International Sugar Conference and
SUGARCON 2022 ont"Sustamability of the Sugar
ard Integrated Industries:Tssues and Initintives"
held at ICAR-TIEE, Lucknow, Ind ia fram Oetolier

16-18,2022.

Dr. DN, Eorase received Best Poster&Awand for the
paper enbtled “Fostharvest quality de teraration
insugarcane under tropical condihons” presented
during the 7th IAFPSIT International Sugar
Conference and SUGARCON 2022 an

"Sustainability of the Sugar and Integrated
Industries: ITssues and Intahves" held at ICTAR-
IIET, Lucknow, India from Oetober 1819, 2023,

Drs. Y .E.Thorat, DN, Borase, 8., Sushil and A D.
Fathak received the Best Oral Presentation Aweard
for the paper entitled ‘Entomopathegenie
nematodes (EFM el Iselation, wdentibication and
pathogeme potential agaunstwhite grubsinfes ing
sugarcane’ presentsdin Intermabional Conference
SUGARCON 2022 orgamized at ICAR-IISR,
Lucknew snOetoberle-19, 2022,




CHAPTER 16

o a9 =
ANNUAT REPORT 2022 ﬁ

=T TR
[

Publications

Reseanch Papers

Al M, Dpat AK, Mares G5, Modi FU, Smgh A and
Mahal AK. 2022 Evaluabon of an integral dust
separation system based veheats traw comb e for
umprovemient i mumal feed quality. Animal
Nutrittonr and Feed T&chrm!agy, 22(3): edl-652.
httpst/ fdovorg /10,6968 /0974 181X.2022.00051.8

Baitha A Mishra AK, Kurre D, Bareliya PE
and Kwmnar A. 2022, Record of Iatima sp.
(Hymenep tera: lehneumeonidae] from pink borer,
Sezamda fiferens (Waller), Insert Enoironmant, 25(2):
228-232, (DOL10.5E27E WWWH156).

Baitha &, [aswal AK and Kumear A. 2022, Distribution
patternofprotechve silkendigcs weaved by larvas
of sugareane top borer Scirpophaga cxcerpialis
(Walker). Iindiart Jaurnal of Entomalagy. Dol.
10.55446/1]E.2021.143,

EBarerjes I, Kumars, Singh Alak, Annadurar &, Suigh
PE, SinghlSingh RIC and Kumear 2.2022, Anearly
season perspective ofkey differentially expressed
ganes and single nueleotide polymorphisms
invelved i suernse acswmulation in sugareane.
Tropwal Plant Buology 15: 121-147. https:/ / dovoerg /
101007 /12042-022-09311- &,

Banerjge N, Kumar 3, Singh & Annadursn A
Thirug nanasambandam PP and Kumnar S, 2022,
ldentifieation of miereRINAs mvelved m sucrose
accumulation i sugarcans (Sacchatm spacies
hybnd). Blat Gene 22:100352, https:/ /dovorg/
10.1016/ j.plesne 2022,100352,

Chauhan |5, Govindara) P, Fam E, Singh |, Kumar 5,
Singh KH, Chaudhary FE and Singh R, 2022,
Grawth, varietal scenano and seed produstion of
sugareans in India: Status, wmpact and future
nutlaelk. Sugar Teeh 24: 1649-1669 dax https:/ /
dovorg/ 101007/ s12355-022-01148-w.

Choudhary B, Godwaini SEK, Chakdar H, Jarmia 2,
Thapa 5, Snvastava AK and Sasena AR, 2022,
Colonmetrie loop-mediated 1sothermal
amplifation-assay for detection and ecologieal
matutanng of Serocladnom oryzee, an mportant
sead-borne pathogen of nee. Front Plant So1., 13:
B3nrae.dor 10,3389/ fpls. 2022936 Taa.

GangwarLs, Hasan SE, Prakash B, Shantna AK, Singh
Kamum and Pathalk AD. 2022, Famer Frod ucer
Organuzabons and innovative poliey options for

enhancmg fammers incamne inIndia. fndim Joumal
of Agricultuiral Marketmyg, 36(1):51-63

Goswami SK, Chakdar H, Choudhary P, Venma 8,
Tuvar F, Shalud M, Singh BN, Das 8, Kumar M,
Snvastava AK and Saxena AK. 2022
Characterization of Listdaginoiden vitens causing
false smut ofrice and its bio-contralinNorth Ind iz,
Indvan Phytopatholegy https:// devors/ 10,2007/
§40350:-022-00460-5;

Jam R and Pathale AD. 2022, Changes inp hotosynthetie
pigment contents and SFAD index in relabon to
waterlogging insugarcans, Flant Cell B rotecTmolozy
and Moleeular Brology, 23(198&20): 43-48,

Jeun E, Chandra & and Pathalk AD. 2022, Parhal gene
sequeneang of phosphoenolp yruvate carboxylase

(FEFe) gene from Saccharum spp. hybrid Colk
Q4184 Advances inApplied Research, 14:13-17.

Jain R 2023, Role of siheon in sugareane: A review.
Agviculheral Replesy, DOT 10,18805/ g F-2568, 1-

Taswal VP, Ehukla 8K, S harmma L and Pathak AT, 2022,
Crop fesidue recycling aflfscting earbon
sequestmbon nutrients avaiab thty and erop yelds
i rice-wheat and sugarcans-ratoon-wheat
system, Sugar Tecl, 25: 119140 (2023). hitps://
deverg /10,1007 /512355 022-01157-9.

Eumar KK, George:A, Eehern GT, Thorat YE, Ingale T
and Smgh DP. 2022, Pathogenieity of
Heterorhabditis indice aganstdevelopmentalstages
of Eudoctmamaterma L. (Lepideptera, Erebadas),
Egyptuan Journal of Brologieal Contral, 32: 65,

Eumar 8, Patel 8, Kumar D and Singh P. 2022,
FPerformanece evaluation of [ISE thiee pan hirmace
torjaggervmalang. Environnent and Ecdogy, 40(3):
1593-1597,

ModiR U, Manes GS, Mahal |5, Dixit AK and Singh M.
022, Designof an mnevative tractor-operated
seader for mat type paddy nursery. Journal of
Screntifie and Dndustrial Besearch, 81(6): 6835-694.
https:/ / dovorg/ 10.56042/ js1r.v81106.57997

Modi R U, Manes G3, Mahal ]2, Diat AK and Singh/ .
2022, Development and evaluation of tractor
operated sesderformat type paddy misery under
controlled feld conditions., Agriculiural
Mechanization 1n Asin. Africa, and Latin America
53(3): 5463,

_——



Muadi RU, Manes (38, Mahal [, Dt A, Sinegh A and
Mahal AK. 2022 Field evaluation of tractor
operatecsesder format type paddy nursery: Indrm
Jotirnal of Agrteulbiral Sefendes, 9209 ): 10881070,
‘https:/ /doierg/ 10.56093/ ijas.v9218.108615

Maoch EU,Singhd, Al M, Manes GS and Duat &, 2022,
Status ol mattype nusery raising techniques for
paddy culbwvation 1n India SELUAST Jowrmal of
Research, 2402): 124132, httpsy/ /dovorg/ 10,5958/
2348:-097X.2022.00023.X

Prasad K, Sankhalas, Lal B, S'u'l_gh R Kant K, Dohare
RS and Kumar B, 2022, Utilization pat'fems and
tactorsassocited withutilzation of dary farmming
technolegies under sugarcans based famung

systems in Inde-Gangstie Plains of India, IOSE
Jewernal of Humanities and Soctd Serence (10 5R-JHSS )
27(3:3): 5457,

Prasad I, Banklala G, Sing h R, Sngh YT, Lal B, Dohare
RS and Kumar B 2022, Ublization pattems of
sugarcans production teclnalogies and factars
affecting the same und ers uganians based famung
system m Inde-gangahe plains of India. Joeomal of
Cewipine ity Mobiltzation and Sustamable Development
17(1}): 1568-168.

Sandhu KE, Sliv A, Kaur G, Meena ME, Rajp AL,
Tengavas: I, Mall AK, Kumers, Singh PE, Bingh],
Hemap mablia G, Pathal AD, Kaslinappa G and
Kumars, 2022, Integrated appmach i genomae
selection to mccelerate gere tie gain i sugarcane.
Flants, 11: 2139, https:/ /dotorg/ 10.3390/
plants11162139 '

Shanmmea AK, Pathak AD, Singh FE, SinghYT and Kumar
8. 2022, Bustainab ility of commaraal erop
profitabiility and snhanced famiincame levalz an
smallholder famming inclos ed s ugarmull commeand
aren in Bihar Btate. Journal of Community
Molilizmtion mrd Suskamatle Development, 17(1): 45-
a3

Sharma Ak, Prakas hE, Kumar F and Pathalk-AD, 2022,
Bugarcane grow thinIndia: Bource asdessment and
development stratesies, Dudin Journad of Agricultural
Econemics, T7(3); 419,

Shelke G, PandiarajanT, Madi RU, Trndlore W and Kad
72022, Design, development and perfonmancs
op rmization of famn lewel black gram dehuller
Journtal of Agnieilfurigl Evignieering (Indu), 59(3): 251-
268, https:/ /detorg/ 10.62161/ jme2022593.1760.

ShuklaSk, Jaiswal 7F, Shammal, Gaur &, Tiwan F and
Bnvastava A 2023 Growth analysis insugarane
ratoon erep as influeneed by potassitm nutrtion
insub h‘npmallndm. Communications inSal Science
and Plant Analysis; 54(1):83-95. https:/ / dovorg/
10,1080/ 00103624,2022.2109665
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Shukla8K, Jaiswal VP, Shammal, Tiwan [, Fathak AD,
Gaur A, Swasthi 2K and Srivastava A, 2022, Trash
managentent and Trehoderma harzionum
influencing phetosynthesis, ail carbon
sequestrabion, growth and yield of sugarcane
ratoon in subtropical India. European Jauimal of
Agromomy, 141:126631, ISSN 1161-0301, https:/ /
dovtorg /10.1016/ 1eja. 126631,

Shukla 2K, Jamswal VF, Sharmma L, Dwvedy AP and
Nagargade M. 2022, Integration of bie-products
and WP fertilizars for increasing productivity and
sustainability of sugareane-based systarm in
subtropieal India. Swgar Tech, httpsy/ /donorg/
10.1007/512355-022-01182-8.

ShuklaSE, Slarma L, Taiswal 7F, Dwivedi AP, Yadav
SK and Pathak AD. 2022, Diversification aptions
trisugercane-based oropping systems for doubling
farmie s’ ineome msubteopieal India. Suger Tech,
24:1212-1229 https:,)",’ datorg /101007 /2 12355-
022-0112%1.

Shukla 2K, Jmswal VP, Shamma L, Mishra R and Tivwar
R. 2022. Carbon sequestrahion for sustaining seil
health and mproving erop productivity in
sugarcane-based system. Current Advances: m
Agrivulbuml Scieness, 14(1):1-9. DO 1059658/ 2594
4471.2022,00001.6

Simgh MK and Singh AK. 2022. Eco-friendly
mechianzation eption for managing sugarcaile
field trash. RASSA Journal of Science for Sacichy,
4(2653): 136-138,

Sineh K, Gangwar LS, Prakash E, Prakash Om, Yadawv
P, Pathak AD, BlenCand RawatS. 2022, Mulliple.
cropping potential insustainable agriculturs and
doubling upincome of fanmersinindia: Areview.
Journal of Applied Setence, Innovation & Technology
L{2): B6-59,
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SinghS. (eds) Chenustry of Health Hygiene and
Envirerment. Seripow nPublwations, MNew Delhi,
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Kumar [, Fathak AD, Mislra C, Mishra 8K, 2023,
‘Technical Bulletin on Jagegery, ICAR-IISE,
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and Mall AK. 2022, Aralysiz of the molecular
genetio diversity w1 sugar beet genotypes using
SR AF markers. p. 95,
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sugar ind ustry of Uttar Pradesh.

51 Annual Convention ol SISSTA, 2022 held at
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Pralash B.2022. Aralyse oflndisnsugaresxports
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farmens” meome and hnannal viability of Indian
sugar sector. pp. 110-1720.

Frasad K, Kumar ' and Sankhala 3. 2022, Sources,
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Sharma AK, Kuniar T, Gangwar LS, Pathak AD and
Pralkash B. 2022, Clallenges and stralegies for
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FPandey H, Sah &K, Fai K and Sudhare. 2022,
Assessment of post-harvest losses on vegetable
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Pralash Om, Sah AK, Pathak AD, PrakashB m'ldSihgh
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A4, 2022 Post-harvest quality deteriorabion in
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Review, Monitoring and Evaluation

Reseanch Advisory Committee Meeting

The XXVII meeting of Research Advisory
Cormmattes ot 1CAR-Indian Institute of Sugarcans
Regearel Lucknowwas held enlevernber 23-24 2022
i hiybrid mode under the Chawrnanship of Dr. 8K,
Datta, Ex. Deputy Director General (CS), ICAR, New
Delhi Dr. WL Vyayan Mair, Ex Dwector, ICAR-SEL
Counbatore; Dr. Indra Mand, “ice-Thaneellar, Vasantraa
Mailk Mm'ath_awada Knsha Vidyapesth, T—"_arh hany Dir.
2.V Sarods, Ex Director of Research, Din. FDIET, Abola;
Dr. J.F. Misha, OSD PFP)and ADG (IR ), [CAR, Krishi
Blawan New Delli; Dy, ALK, Vasisht. BEx, ADG(FIM/
ESM), IC AR, Enslu Ehawan Wew Delh: Br.EE.Smgh,
ADG (CT), ICAR, Ershi Ehaweart Mew Delly Dr.AD.
Pathak, Duector, ICAF-NISE, Lucknow and Dr.Sangeeta
Srivastava, Principal Seentist, Division of Crop
Improvement, ICAR-IISE, Lucknow and Member
Secretary were plwrsically presentm the imee ing, while
D, E.L, Tamal, Executive Director &£CEO-Sugar, DCM
Shriram, Wew Delht and M Sudlor Kumar Singh
Suld by Dis bret Barabanla ([MC Membar) attended the
miee ling inwirtualmoede, Al the Heads of Divisions /v
Charges of Se etions; In-Charges of BC, Mohpur, BOC,
Pravaranagar and Sugar beet Breeding Outpost,
Mukteswar as well as all the seientists of the Institute
also participated in the meeting as speaial invitees.

XXVIIl MEETING LSS
RESEARCH ADVISORY COMMITTEE
I 2}

Dy, A.D. Pathak, Carectar, [CAR-11ST gave abref
presentabion regarding the research highle hits and
majerl aclivities undertakenby the Ingtilute during 2021-
239. The Action Taken Report [(ATR) on the
recormnmendations of XKVII RAC mesting held on
Movember 26-27, 2021 was presentsd by Dr. Sangeeta
Srivas tvva, Member Seeretary. Afterdisoussion, the RAC

RV MEETING 53
RESEARCH ADIISPRLY COMALTTEE

accepted the ATE on the recommendations of X<V
FAC. All the Heads of the Dinisions and In-Charge,
Sechons made presentahons on the researehactivitias
and achievements eftheirres pective Dynisions /Sections
during the past one year. The fallowing major
recorruriendehons emerged durng the meetig:

® [dulb-locationtesting of 100-150 early gene mtion
clones should be done at factory locations to
wlenhiy locabionspeahe sugareane vaneties. Use
of speed breeding, genamieselectionand genome.
editing tools for s pecific trats veed to be witiated
to augment the conwentional breeding programme.
Research collaborations on these aspects ¢éan be
miad e with 1T AR-SE], Coimbatare,

® Acollaborabve programme onntegrated ratoon
management with combinad effarts of crop
production teehnologies, ratoon management
device and phiysie-biochemicalbasis of unproving
ratoon performarnee need to be formulated and
earried out,

® Effect of clunate change ori insect pests and
diseases 1 the sub-tropieal regon should be:
studied in detail by formulating an inter-
disciplinary programme. A comparison of
previous years data oninedence of pest and
dzeass surveillance maybeuhlized 6 understand
the trend.

® Astatus paper/'backlet orired robmanagement
needs tobedeveloped ineluding all the =s peots of
regearel sueh as warietal development,
epulemiology, impact management and current
seenane of genomies and genome sequenoing.

& Aholisticapproachof using dronetechnology and
Al based detection of diseases and msect pests
monitoring and thewr management te m prove:
acouracy of sugarcane farming should be taker up.

——— e ——————



Standardization af the protocsls (EOF) should be
rasorted to forthe best furiettonal strategies of using
IT toals.

® Fatoonmeanagement device and othermaclinery
developed should be sent to [CAR-Sugarsans
Erseding Institute, Counbatore for further
evaluation and utilization. Activity-wise
documentation of extant ofmechanzation under
different categones (land preparatien seed bed,
plantng, mtercultural sperations, harvesting ehe)
should be taken up.

® Thersaneed ofa“Systemsapp mash' to develap
the land use plans forsugarcane with the help of
sorentists of different diseiplines and institutions
with available resources and constrauwits and
sunulate the datato develop a plan na time span
of £ B years. Ethieieney otsugareane culbivation in
d ifferent districts faress ard ecological parameters
leadung to low vield w some of the districts need to
be stuclied.

® A pilot project of about 5 ha as integrated
programme o white grub management should be
taken up at BOC, Pravaranagar i3 collaboration

wWith 71 and MPITT seentists todeve lop strategies
agains twlute grub hirough demorstrative projects.

® Inlemabonal collsboration with ather stgarcane
growing eountries should bedeveloped mhavea
global partnerstup. A sucesss story onsugarcans
cultivation can be show-eased 10 Agriculture
Surnumit of G 20 meetmg.

® KVE LakhimpurkEhenmustadaptafew villages
and some of the technolegies developed by the
Ititiate should be continuously demonstratad for
5 ormore years. The present datamay be used as
the base line to study the impact of these
intervenhons ertsonc-economic status.

Institute Research Council Meeting

The Institute Ressarch Counetl (IRC) meating of
the ICAR-IISER, Lucknow was held under the
charmanslipof D AD, Pathak, Dire ctor afthe Institutbs
durng August 2-5 and 20 and September 15, 2022 to
review and diseuss the an-going research projects in
the Institute. The IRC diseussed the researchfindings of
70 engomg-1os tibute researchi propets and the techmeal
programme for the next year Fifty siescientis b and four
technical officers of the Institute participated in the IRC
Mesting.

The following four new research project proposals
were submitted and prezentsd by the soentists in the
IRC, whichwereap provad after thamugh diseussion:

®  Strategies for the management of Cypenis rofundus
L.inlong-term: the world's most tenacious weed
INsugarcans

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

®  Assessing nubrient dynamies as influenved by
weeads insugarcane-grow nalluwnal sails

® Agpeszment and standardizabtion of natural
farming technigues for sugarcans procduction
system

® Development of IDM module tosustain potential
variehes acairstred rot disease of suganans

Institute Management Commitiee Meeling

The 50" meehng of the Institute Management
Commuttes (IMC) wes held under the ehaimmanship of
Dr. A.D. Pathak, Director, ICAR-IISE, Lucknow an
February 25, 2022, Progress of R & Defforts was reviewsd
and various admims trative matters were diseussed in
the mestirg.

Institute Technology Management
Committee Meeting

The firstmeeting of ITMC durnng 2022 was held
ort August 30, 2007 under the chgirmmeans hip of Dr. A.D.
FPathak, Duector, ICTAR-IISE, Lucknow . The meeting was
attend ed by Dr. . Smgh. Head, Division of Crop
Improvement D 8K, Shukla, Head, Divisionof Crap
Production; Dr.8harmila Roy, Head, Donsionof Crap
Protection; Dr. AK. Singly Head, Division of
Agmeulhural Engirrenng: Dr. ALK Sah 1/ ¢, Extension
and Trawming Ut Dr. AR, Sharma I—"rmmpal Seientist,
AKMU; Dr. AK, Dubey, Head, KVE, Luckiow; Dr. VP,
Tatswal SeruerScientstand 1/ e, SWAF M Lab; Dr. Dikp
Kurnar, PrinierpalSetertist; Processing Engineering; Shi.
Saro] KumarZingh, CAGQ, IIZF and Dy, LS. Gangwar,
Principal Smentist & Member Secretary, ITTMC, Ehr
Brahm Prakash CTO, FME Cell and Dr. Kanimis'inglm
Fofy, ITMUL I ATF Cormnp- L The following decsions were:
talen i the rmesting:
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® The Institute will detemiine the price of a
technolagy based on the actual expend itursonits
development, refinementand feasibility testmg,
ineluding labourand material costs. Fordesiding
the higher price of a technolegy and te negotiate
with the fim, the Institute mayseek assistance and
guidanes from the Agri-Innovate Pyt Lrnited Wew
Delhi for bringing higher revenue for teclinology
throughlicensing fee and switable royalty percent
onsale of products and equipment for transferof
technologies to the enfreprefneurs and better
services tasugarcane fammers and other end-users.

® Thedetmled infonmationregarding availablity of
sugarcane seed, planting conditions, sead rate ad
seed provider’s contact details may be made
avalable onthe Ins titute-website,

e A thelnstitute hiag recetvead, sufheientiund under
AEL N AIF Comp-ll ineapital and i general, tlus
may be uhhized forthe renovatienof agricultural
erigineering lab and procuritg ain automatsd
moulding machine and a packing machine for
jaggery packaging.

Thesecond mestuig of ITMC was held onDecember
09, 2022 under the Chainmanshup of the Dr. R
“hiswarathan, Divector, [CAR-TIST, Lusknow, Tir. A D.
Pathak, Prineipal Scienbist Dr. 8.4, Bushul, Director,
ICAR-NBAIRE, Bengalury; Dr. 8K, Shukla, Head,
Dirvision of Crop Produchen: Dr.8hanmila Foy, Head,
DrvastonotCrop Froteetiony Dr: AK. Sharma, Prinaipal
Swentistand [f ¢, AKMIL Dr. ALK, Sah, I/ ¢, Extension
ard Trairing Uit Mre S.E. Singh, CAOD and Dr. L&,
Gangwar, Principal Scients t& MemberSeeretary, ITMT
were othermembers who attended the meeting. The
Cominittee discussed gt length about the price fixation
of the technology [ISR-W AFD whish was hansferisd to
SKE Agrotech, Wardha (Maharashtra). The committes
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decided the price of [IER-WARD fo be ¥ 4,200 per unit,
ineluding GST,af any.

Institute Biosafety Committee Meeting

The Iretibute Biosate ty Cormrmu ttes (IBSC) Meeting
was leld onDecember 29, 2022 urid er the chairmanship
of the Dr. R, Viswanathan, Director, [CAR-1ISE,
Lucknow. Themesting was attendad by Dr. A D, Pathaly;
Ewx Dweotor, [ICAR-TISE. Ludknow: Dy, Marmsh Mishra,
Prineipal Seientist, ICAR-CISH, Lucknow as DET
nomanes; D Mahend erSmgh, PrineipalSeientis b, [0 AR-
NEFGE., Lucknow as External Expert; D B.E. Guyjar,
Senior Scientst, ICAR-1IET as an Intemal Evpert:
Dr. R Singh, Medical Offiger, ICAR-TIISTE and Dr.
Sanjpev Kumar, Frineipal Seienhist, ICAR-IISE. Dr. E.
Vishwanathan s tressed up on the reed aftaking utmost
care whule handling equipmient, hazardous chemicals,
ete. DrSaree v Kumar, MemberSe ere ary prasented the
ATE and briefed about diffsrent projects being
undertaken by Frincipal Investigators. The members
disoussed various staps taken by different laberatories
of the Inshitutean the-areaof biosatety. It was informed
that new project statf/ trainees be made aware about
safety aspects m the leb oratory, and encouraged to visit
the websites providing information en Regulatory
Complianes by [BEC and IC AR Bio-satety Fortal. The
present disposal system of labaratory waste, huffers,
plastioware, agarese gel, efe, was discussadat length,

Monitoring of breeder seed plots

Monitoring of breeder seed plots under Bihar
Sugarcane BreederSead Production P rogramme at [ 18R
Feginnal Statian, Motipur; Tuwupati Sugar Mills L.
Bagahe; MNew SwadeshiSugarhill, Markatiazan)and
Harnagar Suger Mills, Hamnageay, Biher vwas hald
during December 13-15, 2022,
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CHAPTER 18

Participation of Officials in Conferences/Workshops/
Seminars/ Symposia/Meetings efc.

MName Seminar/Symposia/Meeting Venue Date
Dirs. AL Pathak [08ingh, Dr. Rajeshy Fianal Breadam and PlantP ratectian ICAR-NISTE, Jatuwmry 24, 2022
Kumer, Bhammila oy, SW.Eushil MR,  Seisntists Meetof Al Indin Codrdinated  Lucknadiw
Singh, Arun Baiths DinsshSingh Feasearch Project on Sugarcanas wough

Eanjeav Kumar, N Swapng Deeksha Cnlins Kods
foshi, Laian Shamg S K. Goswami
ShwetaSingh, Chand ramani Raj and

Anlok Shiy

Dr.Sangeata Bravastara Caline Webmar on The 3 Ps of Ploudy: Dnine mode February: 15,
Polyplord, Puriy and Problemad o i s
orgamized by Sysmux Asm Facfie Pie Lid,
Singanorae

Dr AD. Pathal¥ and all the stafi of the Foundahion Dray Funghon of the Inshlute  ICAR.USE, Fe?}nmzjr 15,

Inshiteite Lucknow Do

DrAX. Singh 38 Annual Workshopof AICRPonFarm: ICARCLAR February
implement-and Machinary hald Online Bhopal 23.24 3022
virtual platfornm

Pr. AD, Pathal, Dr. Sangsiia Mﬂitirtg of Institute !u{ﬂ{\ﬂgmn{ ICAR-LISE, Fabruary

Srivasteve, Sh 6K Singh, all the Heads Comumitiss Lucknow 75,2022

of the Divisions and 1/c-Sechons

Dr BangastiSirastava Natsnal Webmnsr on “New Dimessive . Online mindes Febrisry 26,
Crop Dmrpriovwment from Allele Moing to . i)
Gename Editing” organized by FLECAU,
Thans

Dr.Sanzsdta Srivastava National Webinar on " Bie fortsfied Crope for Online mods February 28,
Balmrced Mutribon mnd Tmemouky Boosting et Jrrt

orgamzed hy ICAR-NIPE, Naw Deliu

Dy, A Pathak and D, Dilip Kumiar Matonal Conleranes & Suga Expo Nahonal Sugar Marelh' 12, 2002
"MEETHM 2027 an tha tuplt“Sugara.nlJ. Inshitiite, Kanpur
Heslth-Nyth &R eal o

Allthe riaff of Inshitute Cnline Tratning on'Capacty Butlding ICAR-1IBR, Macch
Programme’ Lucknow .23, 1172

Dy GalanShama Conferince on Priontizing erop bpecihie ICAR-IISE, Mureh 28-26,
technologies for subtaunable profitebilitys  Lucknow o0
The Uttar Pradush Chapter (RC-PCSTSP.
Upc-2023)

Dr. AD; Pathak all the Suenhsts and Two-deys maga aventunder the ICAR-IBE, Apnl23-24

Techruea! Pemannst casmpatgnAnnadat s Dove Bhave under Lucknomw mx
Azgdi K a Apmrn Mohotsoo



MName

Dr. AD Pethak-and all the Sciantists &
Technical Parsannal

Dr. AD; Pathal and all the Seienlists

Dr. M K Sirigh

Dy, Sanjasv Kurmar and D¢, Sivapna ki,

Dr. AD. Pethak, nll ths Sdentists and
Technical Parsannal

Gr. AK.Shamma

Dr. AD, Pathal, all !_.i_':aS_q&nhs!s ofthe
Institute, br. Bralrn Frakash, DroAmts
Baw v, Dr. D.C. Raak and Dr.
Tulund Kumar

Dr. SanpusiaSrivaslzva

Drs, A.K.Shama, LS, Gangwar, R.D.
Gingh, EGupta, SukhbirSingh and M
Bratun Prakash

Dr. AD. Pathak, all the Heads of the
Divisions, I ¢ Sections, Heads, KVEs,
Dr. L5, Gangwar, Dr. AK. Sharmia Dr.
BarsaliLal, Dy Dilip Eumar, 8h. 5K,
Singh, Mr, Brahm Prakash and Dr,
Karmuni Smgh

Drs.Shermuida oy, Ak, Saly ME,
Bingh, DUN. Borase, Yo gesh B Thorat
and DUC. Rejak

Drs. AD,. Palhak, all the Scientsts of the
Institute

Dr. AD, Pathak, all the Sasntists, Mz

Brahm Frakash) Dr. GuK. Singhy D TuC,

Regak, D, Om Frakiash Dy, Devpak Fai,
Dr. 7.M. Singh, Dr, Rakesh K. Singh, Dr.
VeemkaSingh, M. Mlthl_lﬂ_.!h'l"i.wm.
Dy, Amta Sawnant, Me, Atul Komar

Gachan, Dr. Eam Kishorn Mz, Y., Smeh,

Mr, AKX Yaday, Mr. Ashush Bingh
Yadew, M Rejv Rangan, | M AL
Brivestava Mr. Santosh Kumiar
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Seminar/SymposiaMeeling
Regional Canferenee on Priortizing Crop
Epecific Teohinology for Surtamnhle
Frofitslility

EBrmnStorming Session on Managemesnt of

Fed Rotand Other Major Diseases of
Sugarcans and Inpugurahonof Sail
Teshng Leboratory Bitlding Ceramony

Onw diy Malional Conlerance on
‘Innovalive appronches for Sustainahle
Agriculture’

Sympesiun Commemgraling Bith
Bicantepary of Gﬂzgqr johann Mende!

"Terulmg Mendel's Garden for a Ferpetual

and Bo untiful Harvest”

Staksholders’ Mest anBugadeans and
Sugar Seclor @I035

Meating of ITHME of ICAR-CISH;
Luzknow

Meatng of Institute Research Council

dth edifion of Libreien Forum Indis 2002
al organizad by Clarvate Sauth Asia

51 Annuml Convenbon of SISSTA, 2022

Mestwig of Institute Techaology
Mansg sment Commiltes '

Foundabon Stene Laying cerermony

Biennual Workshop of All India
Coordinated Regearch Propect on
Sugnproane

STIGARCON-2022 & Fth | APSIT
INTERMATION AL STIGAR
CONFERENCE under the tiemae
Sustainability of the Sugar nnd Misgratad
Industngz:Issues and Inibialives

Vemie

ICAR-IIER,
Lucknaw

ICAR-ISR,
Lucknow

ICAR-TATE, Naw
Belhn

ICAR-TIBR,
Lucknaw
IC&E*CIEH}
Luckngn

1CAR-IIER;
Lucknaow

TajMahal Hots],
Lucknow

Fahul Convention
.'Centm'. Tirup gt
Andhre Pradesh

ICATR-1ISE,
Lugknom

ICAR-HER
Biologieal Canitrol
Canlre,
Pravamnssar
IZAR-IER,
Lucknow

ICAR-ISR,
Lucknaw

=T TR

Dale
April 2930,
2022

May 23,2022

June 14, 2022

July 16-21, 3022

July 20, 022
Jung 74, 2020

Avgust 23, 20
and Bept 15,
20X

Aueund
5, 09,

Avrust
2577, 2P

Arigus 0E0; 2022

September 3,
2023

Det uhg r
1415, 2072

be’taha r
Is-19, 2022
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Name SmjnﬂSFmpnﬂMumg Venue Date
Drs. R, Vewanathen, AD. Pathak, all  Mesbing of Institute Technology ICAR-HSE, December
the Heads of the Dyvsioni, I ¢, Sections, Managornent Corvir tie Luecknaw 9, 00

Haads. K'7Ks, Dr. L8 Gangivar, Dr,
AK. Shama, Dr. Bassati Lal, Dr. Dilip
Kumar, Mr..5.K. Singh and Dr. Kamini

Singh
Er. Reesh Kumar 73 Annual Conlerence of the Indan Shers-Kashmir  Novemberiée
Soniaty of Aznicultural Statistics, Maw University of 16, 2027
Delh onStahstics and Machine bearnme . Agnoulturs!
for Big Data Analytics Serences and
Techralogy ol
Easlviur,
Srinagar, J&K
Gr. Papsh Kumar Wational Workshop-cum-Seminar on Cepartment of Detober
Emerging Trond in Stabiebics for Agronliurl Statistics, 1415, 903
Susfamabilily (ETSAS 2023) Univarsity of
Lagcknanw,
Luckoow
Br. AK. Bharma Webinar Natte niability: of Healthy The ind; Habital December15.
Diets in South Asrar Challengas snd Cernitre, Naw 16,2029

recamummandabons erganised ny' CGEAR Delhi
Inihative on Translerming Agricultupal
Food Systarns inSouth Asia (TAFSSA)
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Events Organized

71" Foundation Day of IISR celebrated

The 71" Foundation Day of the ICAR-IISE,
Lucknow was celebratec onF ebruary 16, 2022 withgreat
fervour and eitthusiasm. Dr, 8. Solemon former VT,
CEAUAET, Kanpurwas the chief gues taf the funchen.
Dir.Solomenlauded the B & D work of the Institute for
making the country selbreiantins ugar production and
its export too. He urged the scientists fo foous on the
development of slimate resilient varieties and
approprats varieties for athanol production use aof
nanctechnology, wntegration of genomics and
atechinelogy tools, use of ICT- basad mabile apps far
transter of technology, use of IS, artifiemlintelligence
and use of drones forsurveillance of ingeet-pasts and
diseases and spraying of pastieid es.

Dr. & Pathal, Directar of the Institute
highlighted the major achievernents of the Institute
during the past one year. He emphasized the nsing
demand forthie newly released ISR vanety CoLk 14201
as:wall as the collaberative efforts i the developmentof
sugareans maclunes for tropieal India as the mapr
outcomes during the year, On the oceas ior, the Cluaf
Guest honoured warous scienhists, officers and other
staff for their dedicated and sineere service and
outstand ing work done in the Ing Btute b uilding achivibies
and iners asing visibility of the Institute as the beststatt
under different categories. & number of publications
wieluding two books, ‘Seven Decades of Sugarcane
Fesearch at I[CAR-IISE, Lucknow” and ‘Aatmnirbiar
B harat: Vocal for Loeal', the Institute’s offinial language

Dignitaries vn the dias {Lefl o Right) Sh. Saro] Kumar
Singh, Dr LK Singh, Dr. 5. Solomon, Dr. AD. Pathak and
Dy, 5., Sushil on the oocasion of ISR 71" Foundation
Day

_——

magazme Tshu', along with three folders published on
the symptoms and management of majprdiseases of
sugarcane vz, wilt, YLD and poklkah boeng were
released on the oscasion Short plays on Swaehhbrand
seli-rehant India and varmous ente tasmuing competihons
like Rangoli, Tug of wearand ‘Musical Chair’ wers also
organized.

Laying of foundation stone of TISR
Biological Control Centre, new building at
Pravamnagar

Dr. T.F.8hanma DDG (C8), ICAR, New Dalli lmid
the fundations tone of the new building of ICAR-IISTE,
Lucknow EBiolegical Control Center at Fravaranagar
(Maharashitra) onSeptember 29, 2022, Dr, E.K, Smgh,
ADG (CC), ICAR was also presenton the occaswen. The
proposed building and facilities of Biologieal Contral
Centreare planned to be corstructed inabout 1.25 acre
lgnd with the total costol about T 5.0 crore sanctionsd
by the Govt. of Maharashtra under RV seheme. DG
(C8) and ADG (CC) also review ed the ongoing research
projects and experurie nts and other outreaehachvities
of the Centre for the berefit of sugareane farmers of the
Maharashtra.

Dr. TR Sharma, DDG (CS5), [ICAR and Dr. LK. Singh,
ADG (CC), ICAR during Foundation Stone Laying
Ceremony of ISR Binlogical Control Centre, Pravaranagar

A felicitation funetion was organized inEamgar
Sanskrutic Bhavan of Pravaranagar sugar mill on this
oecasion. The Chief Guest Dr. TR, Shamma lughlighted
that in wiew of the mersasing demand for sugarand
athanol in the country, sugareans fanmes need o obtain
high production of sugarcane by using modern
techriology developed and advocated by the ICAR-IISE,
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Lucknew. Dt Sharma alse advoeatad the uss of b
agents for the management of pests and diseases 1n
sugarcane. He appreciated the efforts taken by
Prevaranagar sugarfactary forextending allsuppartto
the Centre in facilitating research work. A famerns’
goshtht under cheurmansltop of MMrs. Shalinitar ikhe
Patil, Bx Preswdent. Zila Parishad, Alwmed magar was
also orgamzed. In the pashihy, more than 250 farmers
and factory personnel participated and interacted with
the-screrttists of the Tnstitute.

Soil testing laboratory building inangurated
atthe Institute

D T.R. 8hianria, DDG(C8), ICAT waugurated the
new by corstruetaed building of Sail testing laboratory at
ICAR-UIER, Lueknow premuises on May 23, 2022, The
So1l Testing Laboratory been constructed with the
firaneial end under REVY of the Gavioo f Uttar Prad ssh.
On thus occasion, Dr. B Singh, ADG (CC), [CAR; D,
S.C. Dubey, ADG (Flant Frotection and Biosscurity],
ICAR and Dr. AD, Pathak, Director, ICAR-IISE, Luckrow
were present.

Dr. T.R Sharma, DDG (CS), ICAR; Dr. R K. Singh, ADG
(CC); Dr. 5.C. Dubey, ADG (PP & B); Dr. A D Pathak,
Dizector, ICAR-IISE and sther statfo F 1ISE, Lucknow

Brainstorming on Status of red rot disease
of sugarcane in India and its manage ment
organized

Brainstormmung on Status of red rot disease af
sugarearetn Indiaand1ts managementwasorgamzed
atICAR-IIER, Lucknow onMay 23,2022, While chairing
the session, Dr, T.F. Sharma, DDG (C5), ICAR
lighhghted the urgent need of misual and moleeular
diagnostes of rad rot of sugareans. Dr.Sharma termad
resigtance breeding, dewelopment of artifieial
mtelligence-based sensors, predictionmodel, gene
mapping and gene aditing as the nead afthe hour. He
further advocated the use oftissite culbure raised healthy
planting material forp rotechon frem setbbome disease.

Dignitaries on the dias{Left to Right), Dr, 5.C. Bubey, ADG
(PP & B); Dr. A D, Pathak, Director, ICAR-TIST; Dr. T.L
Sharma, DDG (CS), ICAR; Dr. RK. Singh, ADG {CC) and
5h 5.K. Singh, CAQ, ICAR-TISR, Lucknow

Dr.82.Dubey, ADG (Plant Protection and Eioze curity),
IC AR advocated far replacement of mostp op ular varety
ofsugarcans Co 0238 withCo 98014 Co 0118, Ca 15023,
CoLl 14201, CoS 13235 ete,, in the short term. Heaalsa
emphasized the need for the sugar industry to come
forw ard withnecessary prowistors forsetttreatment with
hotwatar or MHAT and treatment of satts by
Thio phanate Methyl @ 0.1% in large scale under the
situations where the variety s not replaced. Dr. B
Singh-ADG(CC), ICAR stressed uponthe developrment
of red rot resistant variebies of sugareane, quality seed
prnduetmn and identification of different races
of Calletotricatum flcatum along wathbasie researchen
red rot. Dr8inghalsoadviged 1IER to publisha pamphlet
on red wtmamagementeamprising various managemernt
options. Dr. A0, Pathak, Director, IISF briefed on the
huge econorme losses caused by red rot and the
coptributionof the Institute inmanaging thus disease.

A status paper on red ot management i India
was presented by Dr. B, Viswanathan, Prineipal
Investigator(FlantPathology), ICAR-ZB], Combalore.
Dunng the panel discussion, D M. Vijyan Nar, Ex.
Dueector, ICAR-SEL Combatore; Dr. A.Salem Saumitally,
Ex. Directar, MEIRL Mauritiug; Dr, O K. Sinha, Ex. FC,
AICFF enfugarcare, ISR ; D Maus had Jeomun, MEIE]L
Mauritus; officials of the Indian Sugar Mills
Aggoniation, repreésentatives of Cane and Sugar
Commissioners of Uttar Pradesh, Bihar, Funjab and
Haryana deliberated uponthe extent of damage caused
byred retdisease and its management. Dr.T.E. Doule,
ChiefCane Advisor, NFCSF, Mew Dallicautioned about
the 11l effect of monoculture and emplasizad that no
vansty shouldbe culbvated 1n>50% area.

D T.E, Sharmea;, DDG (CE) also relessad Coffee
Table Book "IIET @ 70: A Memaoire". The DD (C8) also
wvisited the field tnals and laboratones of the Institute
ard ap preciated thel & D efforts of the Institute.

R ——— A —————



International Conference on Sugar and
Integrated Industries (SUG ARCON-2022)
organized

A four days Intermational Conference-
SUGARCON 2022 on “Sustamability of Sugar and
Integrated Industries: Tssues and Initiatives” was
orzanized atICAR-TER, Lucknow m eellab oration with
the Society for Sugar Fesearch and Fromotion and
Assovmmbion of Professionals i Sugarand Integratad
Industnes during Cetober16-19, 2022 Epeaking asClusf
Guestinthe naugural function on loth Setober, 2022,
Dr.T.REhama, DDG (CS), ICAR Tew Delhi desorbed
sugareare g5 amajor contml uter te the Indian economy
and congratulated all the delegates anthe Warld Foad
Diav. He urged the seientists to dewvelop climate —resilient

Dr. T.E Sharma, DDG (CS), ICAR; Dr. 5. Solomon, Ex.
Vi, CS5AUALT, Kanpur and Dr. Rajesh Kumar, VC, DDU
Gerakhpur University lighting the lamp.

nutrient and water atficient vameties, value addded
products and new products from sugareans puice,
jageery, molasses, ethanelas eszenhial components of
secondary agriculture, Dr. Shamiaalso advised sugar
ndustry to parbeipate 1n researeh in PPFmaode by
provicing finanaal assistance to sugarcans ressarch
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ws titutes. Dr.Shammae xpressed the hopeaof develo ping
newy products thrwugh genome edihing in sugarane and
releasing thent atter addressing the-bio-satety 1ssues.
D, FK. SBingh, ADG (CC), ICATF e gpressad conesrnover
coverage of mare than 50% of the global cane area by
only 10 wareties of sugarcane and satel that i India
alsd, moe than 0% dansarea came under two vanstiss
namely Co 0238 and Co Be023.

Welcommeg the guests, Dr. AD. Fathak, Director,
[IER threw lhighton the lustory antd achievementsof the
[rstihite, Dr.SushulSalomen, Patron of the International
Conference and Ex VT o[ CSAUTALT, Eanpurelab orated
ortthe themie-af the Conference and constranits beirg
faced by sugar industry, Onthis occasion, réseanliers,
sugar industry persanneland fammers weare honoursd
for thewr centmbutions in thewr respective fields. The
souvenr of the conferance, the latest 55 ues ofSugar Teeh
arid a boak on Sugar Beat Production in Tndia were
released by the Chief Guest. Sugar Expo was also
orgamzed ut the conferenwe in which mare than 40
mianufacturers, suppliers, service praviders digplayed
sugarcane harvesters, neem based urea, liguid
phos phorus orgame fertilizers, orgame jaggery, vmegar
a1l varous otherproduets. Selentst-Farmar Inte raction
was alse held i whieh querigs of sugareane fanners
were addmssed. Sutechmeal sessions were orgamszad
in three parallel venues. Total 108 oral presentations
ard 68 posters were presentacl in the three sessions.
More than 300 delegates from India and 50 forsign
dalegates from Fip, Thatland, Vistneon, ChinsSr Lankea,
Myammar, Egvpt, Australia Iran Ecuador, Eangladesh,
Cubva, Brazil and USA participated i thie confensnce.
About 300 fammers from Laklunpur Kher, Sttapur and
Lueknow distnets of Uttar Fradesh parteipated in the
unteraction. About 300 students also visited the Sugar
Expuo.

Iri the valedietory session on October 1%, 2022
under the ehaimarshp of Sh.S.C. Dreghmiudhy Advisoer,
Vasantdada Suegar Imstitute, Pune, Dr. AL Eah,

_}.ar

\J‘

Delegates o fSUGARCON-2022

—_——
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Creanizing Seoretary presentad a braf report of the
conference proceedings. Feports anTechmeal Sessions
anel the mayor recomme ndathions that emerged cut of the
deliberations were presentad, Best papers presentad in
different oral and poster sessians were alse awarded.
Dr.G.F. Rae, Conference Coordmater propased formal
vote of thedtksn thevaledwtary segaion

Stakeholders’ meet on sugarcane and sugar
sector organized

AStakeholders’ Meet on1Sugarcmne ard Sugar Secta
@ 2025 was ergarized by IZAR-I1SF, Lucknow onJuly
20, 2022 waththe objpebve to provide scommen platfonn
to variois stakeholders to deliberate onall the eurmrent
155 1es of coneern for the sector and way forward to
address the challenges in 2025 and beyond.
Inaugurating the meetas the CluefGues t,Shr Sanay T
Blwosraddy, Additional ChiefSecrs tary, Departmentaf
Bugarcang and Sugar Developmient, Gowvt. of Uttar
Fradeshseaid that due to thernproved cane produchon
technelogy of regemrel inshitule§, hard work of farmers
and mtarvention i the manasement of sugar mulls,
farmers ineormne has inereased by 1.75 trmes d uring the
perwad 20172022 and efforts are now wntensified to
doubls the farmers’ income 111 real ternt by 2027
consicdenng the frgure in base:year 2022, Heanformed
thzt dueto refo rms introd uced by the state govermimant,
the production capanty of 24 aperatianal distillsries in
U,E. has enthanced to 183 erore litres bio-sthanol, Tt wold
be further inoremsad up te 215 erores litres in the
fortheomineg eane erushing seasen 2022-25. He furthier
lughlightad that the state goverrment sawved T 2,800
erores by generabtng 700 MW of power through
cageneration in sugar mills, He appreciated the

Drignitarios on the dias (Lefl to Right) : Dr. G. Hemaprabha,
Director, ICAR-S5BL, Coimbalore; Sh. Sanjay Awasthi,
President, ASTI; Prof Narendra Mohan, Direclor, NSIH,
Kanpur; Sh. Sanjay R. Bhoosreddy, Addiliomal Chief
Secretary, Department of Sugarcane and Sugar
Develupment, Guvt of UP; Shri5.C Deshmukh, DG, V51,
Pune; Dr. S, So lomon, Bx VC, CSAUA&T, Kmpur; Dr. AD,
Pathak, Direclor, ICAR-TISR, Lucknow and Dr. A K. Sah,
Organizimg Secretary

wripreved sugareane prod uctian teehrologias developad
by the researchinstitutes and congratulated the scienhsts
fortheirimmerse contribubon

Dir. &0, Fathak, Dueeter, ICAR-TIER, Lucknew,
while welcoming the guests, highlighted the major
meluevements of the Irs tibute. He informed thatressareh
work has been nubiated by the Instibate m the frontier

areas like natural farmang, artifieal mtelligence,

nemotechnolog yaiid biotschnelogy. Din G Hemapral b,
Durectar, ICAR-Bugarecane Ereeding Instibute,
Commbatore informed that varieties of sugarcane
developad by the Institute are prevalent in warious
countries arowd the globe.She smphasized the need of
fine turung the breeding strategies for lugher biomass
produchen, cimeate resilience smart vanetes through
biote dlmelogical a ppraaches, Shm, 5.0, Deshimulk b, DG,
TSl Puneanlusaddress, remarked that the sugarene,
consiclersd a polihical erop, 18 now being knownas an
und ustnal erop. Shei Deslimulh eredited the sovertrnent
policies for the transformmahen of sugarcane and sugar
industry. D Sushul Bolomer, Bw. VC, CEAUTAST,
Eanpur appreciated the coardinated efforts of all the
stakeholders to translate the vision doouments preparad
by 181, Lucknow into & mality and ap preoated the
farmers-friendly policies of the Govermment for the
bettemment of s,uga.l'n:'a.ne ard sugar sector

Praf. Narendra Meohan Director, NSI, Kanpur
attributed the transformatienin the Indisnsugarsector
to the fixaben ofmunmnum selling prices of sugarand
the differential prieing poliey of ethanel.He expressed
satisfaction over inereasing profitability of suearnulls
through produst diversification and less dependency
ortsugar forrevenue ganeration He suggestad that the
sugar sector should be made selt-sustamad through
hamessuig the unexplatta d potential and mtrod uetian
of new specialty preducts as perconsumers” preferance
g demand. Sl Samjay Awasthy President, STAI
oreliteel thesueeess of bieaking af infamous sugarcyele
ta the techimiquies of researehins titute s and government
policies. He explanned the need of transformation anta
green energy production with glabal competitiveness
i terrns of per unit cost. In s plerary presentation,
Shn LK. Gangwar ED, Mawana Sugar, lughlightad the
yiald geins and menstary contibution of varety Co 0238
espemally insub-ropical zone. He ernplasize d that this
variety shouldbe rejuvemated thiough tissue eulture, as
tarmers shll prefer thus wvariety an thewr fanms. On this
veeagion, BEminent persons of dugarindustry; Presidents
afwomenseli-help groups of Barabenlka, Hard oy, Sitapur
and LakhimpurKhen and two progressive sugarcane
farmers of Sitapur-and Bareilly weare-awarded wath
certificates and memento. More than 300 seclentists,
researchers, executives of sugar mdustry, ofticers of
sugarcans development department, Urpadatn
(sugarcane farmers ), members of NGOs /FPOs /EHGSE
partipated mthe meeting.



National Seminar organized on the occasion
of the foundation day of UPCAR

TheInstitute shared1ts rezources with UF Counel
of AgricultureReseareh, Lucknew inersanizing its 337
Foundation Day at the Institute premases. & National
Semumar on Innovative Approaches for Sus tamnable
Agriculture was orgatzed to mark the ceoeasion.
Delivering a lecture invirtualmocde as the Chief Guest,
Shrr Yoo Ad;j[yanat_h, Hon'ble Cluaf Mirster, Uttar
Pradesh, called upon to adopt cow-based natural
fanming, The Chisf Minsterlughlighted that UF state
provides food grains to 30% of the country’s total
populationalong with 17% of the country’s population
living 1 the 5 tate, despite the tact the state shares only
12 per cent af the country’s culbivable land area. Shn
Yomalsoappreaated the efforts being madaby the four
agnoultumlumversities and 50 K Vs i Uttar Pradesh
for erop diversification. Shn Surya Fratap Shalu,
Han'lale Miuster of Agrioulture, Agieultural Education
and Research, Uttar Pradesh, the Special Guast
congratulalted the farmers forthe recond productionaf
food grams in the state by adopting natural fanmming
which was earlier practiced sines the Vedie peried in
India. 8hri Shalu asked agricultural seientists and
fanmers toinerease the produetion of pulses and milseead
cropsinUttar Pradeshand make the state self-sufheient
wi thewrprocduction Mr Ealdev Singh Aulalkhy Hon'ble
Minister of State for Agriculture, Agricultural Education
and Researel, Uttar Pradeshhighhghted the works and
achievements of the Uttar Pradesh Caouneil of
Agncultural Researeh. Dr. &K, Singh, DDG | Agiie.
Extension), ICAR, Hew Delhi expressad the nesd for
strategic plannmg,; for tackling the major challenges
withirespect to lack of resourceslike lab our, water, erergy
in the state, decamposition afresources like soil, water
and enviromment, inerease 10 cost of pmdu_ctmn,
reductionanprobite and the dangers of chmate-change
gte. D A0, Pathak, Dueétor, [CAR-IIER, Lucknow saiud
that smart agriculture 15 the need of the heour for

Shri SuryaPratap Shahi, Hon'b ke Agriculbure Minister, Govl
of UP:Sh. B.S. Aulakch, Minister of Stile for Agriculiure;
Di. Sanjay Singh, DG, UPCAR, Lucknow and Dr, A D,
Pathak, Director, iICAR-TISR, Lucknow lighting the

lamp
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sustainable agmeulhural praduction. On this secasion,
Padmas w1 Elarat Bhushan Tyagi, Padma Shyi Fam
Saran Verma and 20 other progressive famers from
acrossthe state ware glso felivitated,

Capt. VikasGupta, Fresident, JFCAR; Dr. Devesh
Chaturvedsy, Additional Chief Secretary, Agrieulture,
Agrculture Education and F esearch Department, T tar
Pradesly Dr. Sanjay Singly, Director General, UPCAR,
Lucknow: D W.F. Singh, Vice-=Chancellor, BEanda
Uruwversity of Agreulture &Technology, Bandaarnd Di.
Fapsh8mgh, Vice-Chaneellor, DeenDayal Upad hyaya
Gorakhpuwr Unaversity, Gomlhpur, along with moers
then 200 eminent see ntists fram across the country were
alio present. An exhibition was organized on this
OCCRS IO,

Regional Seminar onPrioritization of Crop-
Specific Technologies for Sustainable

Profitability organized

Tle Seciety for Advancement of Wheatand Barley
Fesearchand the Centre for Regearchand Dievelopment
puntly orgaruzed = twosday Fegional Seminar on
Frioritization of Crop-Epeeific Technologies fof
Sustamnable Profitability - Uttar P radesh Chap teron 29-
30 Apnl, 2022 at the HSE, Lucknow. D HS. Gupta,
Chennmiai, Agriculbure Conrmissiorn. Assarm and Ex DG,
Boraug Institute forSeuth Asim was the ChiefGueston
the oooasion. Emphasizing the need for the fammers of
the state toineresse the productionof pulsesand oilzesd
crops, Dr. Gupta urged the farmers to inerease the
cropping intensity, srop diversification by culbivating
sugarcane, potato, mustard, pulses and vegetablas by
fellewng intsrorop ping, quality seed production, rapid
dissemination of agricultural technology, effective
markehing and value addition. He alse adwvissad teo
weresse 1ncomel y more-than double by ad epting sther
agricultural business-like animal hushandry, goat
rearing, poultryand fishenes.
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Dignitaries on the dias (Lefl to Rightk Dr. O.N, Singh, VC
BAU, Ranchi; Dr. G.P. Singh, Director, ICAR-TTWBR,
Karnal; Dr. H.5, Gupta, Chairman, Agriculture
Commission, Assam;Dr. A D, Pathak Direcler, ICAR-TST,
Luck now
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Dip, &0, Pathalk, Director, 1181, brafed about the
activities ofthe Institite and said that the produchvity
of sugarcans inthe country has 1mereased due to the
researchefforts of the institute, from 30 t/ hain 1952 to
B0 b/ hain 2022, Uttar Pradesl has become the lareest
producer of sugarcane, sugar and bio-ethanol in the
eauntry. Dr. Pathakmentionad that Ind an agricul tus
lias seen several innevations and unproved
technalogieal intervenhions sueh as good agreultural
practiees, effectrve water and nutrient management
practices, diseasze and pestmangg ementmodules better
food praectices and value addition strategies. Advances
n-agrioultural techmology through these mnovations
havebeencommandable, howewver, the awarsness and
arcessibility to farmers indifferent regions of the country
15 gtill requared.

Expressing concern over the low productivity of
wheatinEastern Uttar Prades [y D G.P. Singh, Direator,
[CAR-ITWER, Karnal stressed the need toancrease the
productrmity to bringitat par with the average yisld of
Westem UttarFradesh He also expressed the possibility
of Indha exporhing more wheat in the present global
conditions. Dr. C.M. Singh, Vies-Chancellor, Birsa
Agneultural Uruversity, Ranehy, expressed happiness
over the tarrners of Easteny Uttar Frad esh getting lngher
returns from culbration of Eala Wamak variety of paddy
as comparad to culttvationot Basmatirice. He stressead
upon on the conservation of trad itioral varie hes. D
BaijrathSingh, Ex. Director, [CAR-CRRL Cuttack and
Fresident, NIDEF adwised the tarmers to be aware af
climate change and urged the farmers o ad opt climate
tolerant varieties. DrSingh strassed the reed formare
coordination e twreen the Agneulture Bepartment, State
Agneultural Uriversities, research inshitutes of Indian
Counnl of Agnoultural Fesearel and Krshi Vigyan
EKendras to mnctease the income of famers i Uttar
Pradesh. On this oecasion, the screntists were also
falicitated with distingiuished awards.

More than 200 seientists, edueatiamsts, palioy
makers, crop experts, extension workers, agrr-
entreprefeurs, Agri-businese prafessionals fram Iridian
Counct] af Agrieultural Fesearcly/ Contral Aereulbural
Urmiversities/ Kristu Vigyan Kendreas /NG Os, and the
reprasentatives of corporates, farmars, students
participatad i the serminar.

Annadata Deveo Bhava
programme organized

Campaign

A megaevent was organized by the [CAR-[ISE.
Lucknow an April 23-24, 2002, " Apmwd ate Devo B o
Abhayan” under AzadiKa Amnt Mahotsre'" campaigr
I this mega programine, an interactive mesting on
nabural and ergame fanming was erganized on April
23, 2022 Padma Shr Bharat Bhushan Tyag: a
pragressive tammerwas the eluafgusst. He emplasizad

orl changing the mindset to make patiral Fanming
practieal and popular, Shri Tyag: deseribed natural
tarmming as environment fnendly and safe to humean
health and farmers. D Ram Avadh Fam, Principal
Serentist, CISH, Luckrow delivered aleeture an T atural

Famung and Crgame Famming of Ho rteul tural Crops”.

Mr. Mahendra Pal Gangwar, M. Gopal Upad horar and
Mr. Neera) Mishra shared theirexperences onnatural
farming and its beneficial aspects for environmental
protectiorrand humarn weltare.

Dr. A K. Bhgll.DDG {Ag. Exlension), ICAR and Dr. A D.
Pathak, Direclor, ICAR-IISE, Lude now lightening the lamp
at the programme

Interactive meeting on bio-ethanol,
cogeneration and jaggery production
organized

Underthemega campaign™AmadaiaDeto Blirvd”
as partof the " AmdiFaAmnt Mahatsar', an interactive
meebing on bio-ethanol, cogeneration and jaggery
production was orgaruzed at ICAR-IISR, Lucknow
involvifig geientists, farmers and otherstalkeholders on
Aprl 24, 2022, Addressing the sugarcans growers as
the ‘Linadata’ for produeing bio-sthanal frommolasses
mi1d eogeneraton from bagasse, the ChiefGuestan the
aecasion, D AK. Singh, DDG (Agry Extension), [ICAR
arl 1/ e, Agreulture Commussioner, Govt. of India

Dr. AK. Singh, DDG. (Ag, Extension), ICAR & [fc,
Agricullure Commissinner; Dr. Sarijay Singh, DG, UPCAR;
DPr. A Pathak, Director, ICAR-TISE, Ludenow on the dias
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congratulated them forred uring the impartof petrol aned
termed sugareane as amult-purpose erop. Dr. Singh
asked the fanmers to form FPCGs for enhaneing therr
ineome. Five extension folders on the improved
technolozies werealse released by the Chief Guest. D
Samay Simngh, DG, URCAR brie fed about the government
schemes of agricultural dewveloprmant i UP. Dy AT,

Pathak, Director, ST weloamed all the distinguished
guests and callad upan the farmers to maramuze their
wieame by dercroppmng and walue added jaggery.
Enehing the audisnce aboutthe theme of the mesting,
Dr. AK . Sal,F rincipal Selenhist and 1/ ¢, Extension and
tranming informed that the meanobjective of this event
was to popularize use of sugarcane for bioe thanal, co-
generationand jaggery prod uetion. Ehn FajaSrivastava,
Joint “Jice Frestclent, DT Shritam Ltd:; Hew Delly
wiformed tatsugarcanes notbeing onlyused forsugar
production but it i5 alse being used for bicethane]
productionfrommaolasses, cogenerahan from bagasse
and jazgery production from eane puece. Apart from
sugareane, the plant-residuss of wheat, pad dy, maize
anied pulses ars also bewng s ed Forbisethans! prod urbon.
D Dilip Eumar, Principal Scientist urged the farmers
to enhanee theirineome by jagegery production Dr. P,
Singh, Prinmpal Scientist (Pl Breeding), ISE recues tad
the farmers for conservabonand protechonaf trad ttaral
varte ties and explamed about the fanmers’ rights under
PPV &FE Act, 2001, Speaking o1 Eiologieal Diversity
Act2002 and National Biodiverstty Authonty, Dr. LS,
Gangwar, Frincipal Scientist & 1/ ¢, ITMU, II2E urged
the farmers toconserve thebiodiversity, Orgame mggery
entrepreneur of Farrukhabad, Shi Himans hu Gang war
shated thesuceess 5_I:hr§r af natural farming of sugarcene
and ergamejageery prod uction withthefellow tamers.
More than 250 farmiers from Hardol Sitapur, Bambanki,
Fiiblut and Lakhmmpur Khery agricultural scientists
and ofticars of sugar industry parheipated in the
PrograTITe,

Farmers'Day organized

Krehi Vigyan Kendra, ICAR-IISE, Lucknow
celebrated December 23, 2022 as “Farmers' Day” to
comumemorate the birth anmversary of the fifth Frome
Minuster of India, late Chaud hary Charan Singh. The
portrait of late Chaudhary Charan Singh was
garlanded. The Chief Guest, Dr. E. Viswanathan,
Director, ICAR-1IER, Lucknow while ap preciating the
work being done by Knshi Vigyan Kendra, Lucknaw,
assured the fanmers thatour cantre willalways keep the
tarmers miformed of the rew technologies. On this
oeeasion, the progressive famiers were felicitated and
given certificates. Dr. Aklulesh Kumar Dubey, Head,
KV, ICAR-IIER, Lucknow proposed the wate of thanks.
MWinety five participants including 83 fammers
participated inthe Fammers' Day.
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National Science Daycelebrated

National Seience Day was celebrated enFebruary
28,2022 on the theme “Integrated Ap proach nSeience

and Technology for Sustainable Future™ waith

enthusiasm and fervour, Several competibions suclhias
Cpenhie, GenamlKnowlsd ge and Extempore Speech
was organized for the students wiheh was hughly
eneourazing for the youthe and other parheipants.

International Yoga Day celebrated

With the prime abjective of eréating, awareness
about the impartance of yoga farmental and physweal
fitness ameng the othesrs and employess ot the Instifute,
g three-day Health Awareness Programune was
organized durng June 20-22, 2022 at [CAR-IIEE,
Lucknow to commemorate [itermabional Yo galay.On
the first day of the programme on June 20, 2022, a
meditation and yoga session was organizeéd in the
[ms tifute. Adetatled yogasessionwas organzed in frant
of the adrmumstrate buddmg of theInstitute. Smentist,
officers, employees and students of the Institule
anthusiastically parhieipated inthus yoga programme.
More than 20 daifferent esars of yoga demonstrated by
Yoga Instructarw ere perfanmed byallthe parhapants
effortlessly, All the partioipants of the yoga programume
took apledge to do yoga regularly. A Health Check-up
Camp was orgamuzechon]une 22, 2022 1y the Ins trbute in
whicha team of speacialist doctors examined the health
of &ll the staff of the Institute. & drawing competibon
was also orgamzed on June 22, 2022 11 the library
butlding of the Institute for sehool childrsn m the age
group of 6-12 yearsand 13-17 years on the topie“Role
of Yogain Fersonality Development”, Winners of the
commpetition were giwen prizes. Dr. AK. Sah T/e,
Extension and Trainifg waé the Nodal Officer of the
three -days programnme. KVE, Lucknow and ETE-IL
Lakhmnpur Khertunder the Admimstrative control of
[IET, Lucknsw also celebrated Intérmational Yoga Day
with the farmers, students and villagers for ereating

awareness the aboutimportance of voga in everyday

L1k,

Inl-_-matiunal Yuoga Day celebrations at ICAR-IISE,
Luck now



Vigilance Awareness Week-2022 observed

The Vigilanee Awareneds Wesk-2022 was
obgerved an the TV declared theme. Carpuption free
India for & developed Watwon, dunng October 31-
MNeovembars, 2022, The wael commenced willi the mlung
of the “Integnty Fledge"” by the staffin the Institute an
Oetolyer 31, 2022 Speaal posters were prepared and
displayed wrall the notice boands mall the Divsians.
Banners tomalke the statt, visiting stalieholders and other
publicaware of mp ortance of vigilance aware ness were
preparecdand displayed at the Institute p remises.

Alecture onthe themewas deliverad by Shri Saroj
Kumar Singly Cluef Admimustrative Officer, ISR,
Lucknow on the vanous rules and regulations to-curh
the cormiption A leeturs o n"Corruption and Vigilanese"
was delivered by Shri Ravi Bhad s, Finaties & Accounts
Offwer, [CAR-TISE, Lucknow on November 3, 2022, He
highlighted warnous root vauses of corruptionand the
regulatory bedies to reduce vorruption A lecture on
“Latest Concerrun Vigilanee was delivered by D, AD.
Pathalk, Director, ICAR-IISE, Lucknow on Movemberd,
2022, Dr. Pathak emphasized the need tordeveloping a
systemn of preventive migilance in the Inshitute, and taking

Dr. AD. Pathak, Director, ICAR-TISRE, Lucknow at the
Vigilanwe Awarene ss Weel 2022

National Unity Day celebrated

Watoral Urnty Day was celebrated onOetober 31,
2022, The runforurty was ergamaed n five categones
and a total of 656 partwipants took pactin the eampatition
organized during National Unity Day.

Participants of varlous competitions erganired on the
vccasion o fNational Unity Day

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

MoU signed with Vasantrao Naik
Marathwada Agricultural University,
Parbhani

AnMoll was signed betwesn IZAR-TISE, Lucknow
and Vasantrao Naik Marathwada Agricultural
University, Farbhani at ICAR-IISE, Lucknow on
Wavembear 23, 2022, The Mall was sigred by Dr. AD,
Pathal, Director; ICAR-TISE, Lucknow and Dr. Indra
Mar, "Viee Chaneellor, Vasantrae Nail: Marathvwada:
Agrieultural University, Pabhany Dr. Dutt Prasacd
“Taskar, Director Fesearch, of the Univemsity and D
Uday Khodlke, Assoviate Dean College of Agrieultural
Engineering and Technelogy. Dr. A3, Smegh Head,
Divisien of Agticultural Engineering and Dr. LS.
Gangw ar, Prineipal Smentistand In-charge, PME Cellot
[ISR, Lucknow were also present onthe oceasion. Tle.
MalJ was signed with the amn fo canduct barungs, loang-
term research programmes for sugarcane farmers,
researchers and students onvanous subjects.

Dr. Indra Mani, V€, VNMAU, Parbhani and Dr. AD.

Pathak, Director, ICAR-TISR, Lucknow with the signed
Moll document

MoU signed with CSKHP Agriculture
University

ICAR-MSE, Lucknow signed an Mall with CSK
HP Agrieulture Umiversity (HPAU), Palampur to
fanlitate avademic vooperationm rese areh, parbieularly
oriseed production This meehng was orgartzed under
the ehaimanshup of Dr. HUK. Chaudhary, Vice-

Dr. H. K'Chaulﬂ'ﬂry. VC.HPKVYV, Falam.pur and D, AD.
Pathak, Daector, ICAR-TISR, Luck now with the Sigl'lﬂi
Muo Ul in the presence of D, TR Sharma, DDG (C5), ICAR



Chaneellor, HP Agriculture University and m the
presence of Dr. T.F.Sharma DOG(Crop Setence), [CAR,
Hew Delhu Dro AL Pathak, Director, 1CAR-TISE,
Lucknow signed Mol snbehalf of ISR, Luckagw,
HP AU also sigried Mall with ICAR-INE AIR, Bengaluru
and [T AR-TISS, Mauw

MoU signed between IISR, Lucknow and
Jannayak Chandrashe kharUnivesity, Ballia

An Mol was signed betweaen ISR, Lucknow and
Jannayak Chandra 8he khar University, Eallia for
caaperabionand expansion w acad emies and research,
[CAPR-TISE, Lucknow 15 an mnshtute of international
repute for techrology and innevation related research
while Jannayak Chandrashekhar Vishwavid yalaya,
Ballia has achieved many heights in a short span of
timie zutes 1 ts e ptior i December 2016, Through thus
mg e emet both Hie ins Hhitions will be abile to collaborats
macademies and researehina numberof cemmoen areas
such as seence and technolegy, agrieulturs, skll
dewvelapment and value sdueation. The soentists,
teachers, researchers and students warking inbaththe
wetitutes willeetanopporturty toworkat eachother’s
placeand exchange knowledga.

The agresmentwas signed by the Direetor of [I2R,
Lucknow, Or. A.D. Pathalk and Viee-Chaneellor of
Teranayak Chand mehelkhar Urnversity, Ballia, Prof.
Kalpalata Pandey. Weleoming the agreement, Dr. AD.
Pathak, Director of the Institute elaborated an the scope
tor collaborationbetweanthe two institutions. ISR has
always beeninthe forefront incond neting state- of-the-
art research and has been doing excellent researchi by
collaborating with national and interrabonal level
wstitubons. “iee Chaneellor of Jananayak
Chandrashekhar University, Ballia, Prof. Kalpalata
Pandey menhoned that the Inivesity has beengranted
LG EE. and 1t will be amatterof great pleasure to have
callaborations with the prestigious setentifie
cormrty,

D, Kalplata Pandey, VC, Jananayvak Chandrashelhar
University, Ballia and Dr. AD. Pathak, Direder, ICAR
ISR, Lucknow wilh the signed Mol document

—_——
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“Kisan Bliagidari- Pratlimikta Hamari”
Campaign programme under “"Azadi Ka
Amrit Maliotsava” organized

Under the aegis of Krsh Vigyan Kendra, ITAR-
[ISE, Lucknew, “Kisan Bhagudar-Prailtmikin Hamar?"
sampaign programime was organized under AzadiFa
AmritMahotsaoa on April 26,2002 atthe [nstibuts. While
addressing the fanmers onling, Dr. Trilochan Mohapatra,
DG, ICAT wtormed Hat50-55 KVE: located on thebanks
afholy miverGanga have been selected mthe fust phase
for promobing: natural famming. Trainng on natural
tanming will bemparted to the tarmers by these KVKs.
Sunultaneously, the Traditional Agrioultural
Cevelopment Scheme will remam oper_a'tim"_l_al an the
farmers” fields. Addressing the farmers of the.country
through live broadeasting, Hon'lbile Minister of
Agriculture and Famners Wellare, Govt. of India, Shn
Narendra Singh Tomar said that if the farmers are
prosperous, villages willbe presparous., [Fvillasss svill
beprosperous, districts willprosperous. The progpenty
afthe distriots willlead to prosperty afthes tate and e
prosperity of the states will lead to prosperty of the
nation., He also infommed that all the farmers of e
country have been eavered under the erop insuranece
seheme. The rumuster urged all the KVEs to orgamze:
awareness campaigns to ensure large scale
wnplementation of arop insurance scheme. He also
emphasized on soil teshng and soil health cards for
effactive uniplementatianof natural farming: The Hon'ble
Mirister also emphazized on implementing drone
technology magroulture anselected sraps. The Minstsr
alsointeracted with the progressive farmers of varnous
parts of the country and, speatically with Shi Gina
ShankarMaurya aprogressive farrmer of Lucknow,

Dr. 4D, Pathal:, Director, [CARE-TISE, Lucknow
invited the fammers te have trauungs at KVE, 1IST,
Lucknow for adepting natural fanming and argame
famming. Dir. Sanjavuu‘lgh, DG, UFPCAFR highlighted the
tmportancs of connecting all the K7Ks of Uttar Pradesh
and stressed the need to integrate the FFOs among:
themselves so that the farmers can easily produce as
well as sell thew produees. Dr. OF. Mishra, District
Agroulture Othesy, Lucknaw aned Dr. AK, Mshwa,
Deputy Durector (Agticulture), Lucknaw were also
present onthus oceasionas keynote speakers. Dr.Sushil
Kumar Shukla, Prineipal Seientigt, ICAR-CISH,
Lueknow and Dr.8.R. Singh, Principal Soienhist, [CAR-
[I2R, Lucknow deliverad lecturas to the farmers an
natural tamning. At the end et the programme; Dr.
Akhilesh Kumar Dubey, Head, KVE, IIER, Lucknaw
thariked all the Fammers and visitors present mn the
programme. Four hundred sivty-eight farmers from
Lueknew distriet parbopatedin fhie event.



94" Foundation Day of ICAR organized

Tao mark the 94% Foundation Day of ICAR, a
programme was orgamzed by KVE, ICAR-IISR,
Lueknow on July 16, 2022, asa partof the live telecas tof
the programumie organizad by the [CAR, M ew Delhi Al
the Knsh "1gyanKendras, Institutes and Agnoultural
Uriaversities of the country participated online i this
programme. D A Singh, DDG (Ag, Extension), [CAR
weleomead all the guests, smentists and farmers.
Dr. Trilochan Melapatia, Secretary, DARE and DG,
ICAR, New Dellispoke about the achievements made
by the Counml over the years. Appreciating the work
done by the Couneil ShnKeaalashChowd hary, Horlble
Union Mirus ter of Btate far Agrieulture, Gavt of India
said that due to the hard work of the fareers and the
untiring effarts of thesoentists, there hasbeera lobof
wiersase inagricultural production and many products
are being exported now. He also talked about the
sehemes being runby the Governmentof India to give
i petus to agreulture, M. Parsho ttam FRupala Hor'ble
Union Miraster for Fisheries, Arumal Huslband ry and
Dairying, Govermment of India, in his address
emp hasized on the need to work onmalnutribion and
said that fisherissand dairysector isveryimp artantfor
this. He gave special emphasis on the mnevations in
the field ot agnoulture-at the willage level. He-also told
about the cultivation of coarse grains and their
mportance. The oluef guest of the programme, Shn
MNarendra Singh Tomar, Hon'ble Union Minister of
Agvioulture and Fammers Welfars, Government of [ndia,
witeractad with the farmers of Krisht Vigyan Kened ras
located wclifferentd istricts of the country throueh video
conferencing. He asked about the methods adeptad by
the farmers to double their income. He also
congratulated them for their excellentworl. He told that
all the KVKs of the country have dons adommendabls
job by grving the suescess staries of doubling the income
of 75,000 farmers. He also thanked all the assocated
persons witlh thus task and vongratulated on this
achievement. The Minster urged to celebrate the
toundation dayas the reselubionday. The Minsteralso
henaured the famers, Krshi Vigyan Ke ndras, instifutes
and setentists for thewr esace e nt work: In ths sequenee;
Disinemagazine published by IC AR-TISR, Lucknow was
honoured withGaneshShankaridyarthy Puraskar. 4
total of 70 farmers and fammer wamnen of the district
participatad in this programme. The programme was
presicled over by Dr. 8. K. 8hukla, Prineipal Beantistof
the Irstituta. At the beginning of the programme,
Chamman of K. Dr. A Dubey welcomed all the
guests and fammers and inhis address told about the
schemes run by KVE. He also inspuad thefaumers tode
natural fanming and alse told the suecess story of the
farme s agsoaated with ratural farming.

ICAR-INDTAN INSTTTLETE OF SUGARCANT RESTARCIH

Har Ghar Tiranga Campaign organized

Onthe oocazion of the 75 anniversary of India's
independence, a speaial programume ‘Ho Ghar Tinaogd
was celebratad wnth great enthusiasm under the A zadt
Ka Amrit Mahotsav programme. The major objeetive of
the programme was to hoiwst the ricolorat every house
an the eall of the Honorab le Prame Mimster fo EXPIBSS
thetrrespeot and love for the country through the matonel
flag and to reflect theircommitment to the nation. Tle
Institute orgamaed Her Ghar Tiranga Paedyatra on 12th
August 2022 in whuch the saentists, ofhcers, employees,
farmers, studeants and teachers of the Institute
participated. Inthis padyatry, the participants marched
from the administrative bulding of the institute to the
Ikshupur residential complex of the mshitute with
patriotic songs and slogans. On this odeasion, Dr, AD.
Pathal, Director of the Inetitute, appealsd to everyons to
howst thetricalorat thewr respective places and adwised
thern to do their duties sincerely by awakemng the spant
of patrictism. The sermuar afficers of the Institute also
planted trees inthe Institute campus, Onthas occasion,
g Muhkad Netakwas also organzed by the employees of
the Institute to give the message of respecting the
national flag. The staff and thewr chuldren also
parhapated innational flag making eraft compahition,
slogan competibion on Azdl ke Anmrtt Mahotsao, face
painting and taking selfie by hoistiag triealar at thew
horne, The bestentries were asvarde d by the Directoran
the Independsnce Day. O thus secasion 75 fanmers
were givennational lag and one sapling each efmange
and guavafor plantation.Citations were also presented
to them for thew remarkable work in the fehatabon
ceremaony during Eisen Santmelan organized by Erislu
VigyanKendra, Lucknow.

Dr. A D Pathak, Diredor, ICAR-ISR, Lucknowleading the
Har Glhar Tiranga Campaign with the ISR Staff

Interactive meet with delegation from NSI,
Belagaviorganized

A thirteenmemberdelegatior led by an affieer of
S. Myalingappa Sugar Inshitute, Belagavi wisited the
Institute an Apnl 1220, 2022, The delegation
comnprised of Vice President, Geverning Couneil,
Meniber of 8. Wijalingap pa Sugar Institute, Eelagavi;



Board Members of Cooperative Sugar Mills, Cane
growers and offimals of the Gove mment of Karnataka.
On Apnl 18, 2022 aninteractive gession with Director
and Heads/Ineharges of Divisions/Units was

organized to have msights ntomutualareas of intarest
for the bettermentof sugarand sugarcane sector inthe
state of Karnataka, Dr. A.D. Pathal, Director formally
wealoamed the delegates and presented detailed aocount
of Institute’s F & D acluevements. Al e Heads of the
Divisionts and Incharge, Sections participated in the
Sesgsion. The cane sup ply and marketing related issies
raised by vissting delegates were thoroughly diseussed
and deliberated wpon, Dr. LE. Gangwar, Prinapal
Seienbst and Incharge, PME Cell preésented vaote of
themls.

Di. A D, Pathak, Direclor, ICAR-TISR, Ludcnow with the
delegation from Kamatakavisitmg ISR, Ludcnow

Thedelegationwisited Engineertng Workshop on
Apnl 20, 2022, Dr. Sukhbir Singh, Prncipal Seientist
(Agril. Engineenng ) explamed about the cane machinss
prototypes developedby the Institute. Thed slegates also
visited FSmodelinlISE, KVE, Lucknow and Bio coritrol
Laboratory.

Swachhata Paklnvada organized

Swachhata Pakhwada was abservadat the Institute
during December 16-31, 2022, On Decernber 1a, 2022,
banners were displayed atall the gates of the Institute.
Swachhata pledge was talr.enh}r all the staffmembersaf

Swachchiita Pledge being taken by Dr. B Viswanathan,
Diredor, ICAR-IISHE, Ludinow and the [I5 R Staft

—_——
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the Instibule. Activities plarmed for the whale Pakheada
were explained toall the staffmembers. Trees af guava
were also planted by the Director, Heads of the Divisiors,
[rchargs Be ctions and statf of the Instituts,

on Decemnber 17, 2022, digitabization of affice
records were disoussed 1 datail with all eoncemed:
officers. All the [ISE Annual Feports have baen
digitalized. Several old photographs which were

available innegahve fom have beendigitahized and

kept m CDJ DV, The eleanhness drive of the office
pramises was initiated. Old ane absalete furniture and
other jurik material whichwas stored fora pretty lang
pentod was auctoned.

OnDecember 18, 2022, vleanliness and samtation
drive 11 the village adopled under the Merr Gaonder

‘Cmurge Progremme was undertaken at Sombkpur,

Haidergarh, Barabanki. About 150 farmersand sugar
mull officials participated in the programmeand reviewed
the progress made under engeing Swachhits achimties
meluding implementaton of §waelhie Achion Plan.

Di. B Viswanathan, Ditector, ICAR-IISR, Luck now
planting e guavatre e at the Institute campus

CnDecember 19; 2022, cleanliness and sanitabion
divwve within ICATR-TIER, Luelyiaw carmpus ineludivig
Metnepur resid ential colony was undertaken, Disposzal
gtatus afbiodesradable and nan-b m&ﬁgfﬁ&ﬂbl& twas te
was reviewedand on the spotsolutisne were provided
to the residents of Deluipir resid ential colany.

oin Decermnber 20, 2022, stahus of waste management
gl other activities ineluding uhlization of orgame
wagtes was rewiswed. Redud ents weremiad eaware about
composting of waste materials, Clean and green
technolegies and orgame tarmung practices were
advocated forthe kitelen geandens of Tetnipuirtresidantal
colony. '

CnDecember2]; 2022, awareness enmecychng of
waste water was created and water harvesting for
kitehen gardens of residents 11 Iishupun residential
r:r:nlonj.r was octeated. Awareness was oreated for
cleanliness and roof top gard erung m nearbyareas:
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OnDeceniber2, 20072, awmreness can ps and street
plays were sonducted in Juner High Seool, MNitkur,
Saronm Nagar, Lucknow. Drawing and elocutions
competitions wers organisad for the sohool ehild ren on
224 December 2022, Tle theme of competibion was
“Swachla Bharat, Swastha Bharat”, where more than25
shicdents from themge of 5 yeas to 14 years parteipatad
enthusiastically. Certificates and prizes were givento
all the winners and participants on the same day. [n
rearby villages, agrrtechruques forwas e towealthwere
explainad.

OnDecermnber23, 2022, iz Diwe (Famers' Day)
veas celebrated atthe Institute. Theprogramme started
with the garlanding of the phote of Late Chaud hary
Charan Singh Ex. Prime Minster of India. The
contributions made by Shm Chaud hary Charan Smnglh
ut the field of mgmeulture and rural development was
recalled by D B, Viswanathary Dire ctor, HET and other
speakers. Anumberof progressive sugareane farmers
ware honoured onthis seeasion forexemplary imbatbwes
o115 wachilta.

OnDecemnber 24, 2022, SwachhtaCampalgn was
orgamzed mavillagein Lakhimpur Kherrwith the help
of famm women On Decambier 25, 2022, cleaning of
markeats, parks and other public places was done. On
Cecermber 2o, 2022, adagatal talk was orgamsed imnthe
Inshitute ko spread aweameness oneleanliness. The tall
was givenby Mr. Sanjay Smgh Lead Comsultant and
FounderDirector, Dimensions Edueation Pvt. Litd., Mew
Delhion”Exeelleroe though cleanliness” . Atthes outset,
Dr. Aalok Shiv, Saentist. DivisionofCrop Improvement
gave the brisfintraduction of the Chisf Guest. Dy, A1Z,
Sah, Nodal Officer of Swachhate Pakhwada and
Pranapal Séentistbimeted about the various aetivibies
unde rialcen b y the Institute during & wechdthéa Palhmada.
Mz Sanjay Singh sensitized the listeners about eownd
plastic waste, its category, its socio-econome impact,
status of researchun India and abroad, government mols
arid policies and finally how to eurb this problem. This
talk was o rgamzed onlinemad e through zoom platferm
i which more than 60 stientists/ officers /students /
teachers from the Institute, participated. Dr. E.
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Fartvipants of digitallalk encleanliness

Tiswanathan, Diveetor of the Instibute attendsad the
programmie as Chainmnan

On December 27, 2022, awareness on waste
mianagement and stheractivitiss moludig ubilization
of erganie wastes were ereated. The evil effect of
palythens onthe environment was exp lamned topublic
and they were requested nol to use single use plastic.
On Decermber 28, 2022, awareness was created on
recychng of waste water, water harvesting for
mgrcul ure/ hortieul bureap plications/ kitehen gardsns
wnlksnepun residentinl colony. s it efeatumunity waste
disposal sites/compost pits, cleaning and arpabing
mwareness on treabtment and sate disposal of bio-
degradabls/ fwun-degradable vwastes.

On Decermber?9, 2022, & team of the [nshitute visited
nearb y community waste disposal sites/ compost pits
ard created awareness on tregbmentand safe dispozal
af bio-degradalble/ nen-cegrad ale was tes.

On December 30, 2022, Mys. Riya Keynwal, LAS,
Hon'bileChief Development Officer, Lucknow was the
Clue fGuestin the programme argarsed i the Inshitute
premuses on December 30, 20220 On her arrival, she
plantead a tres in the carmpus-and vigited the premuse to

Mrs Riyva Kejriwal, IAS, CDO, Lucknow and Dr. L
Viewanathan, Prectorn ICAR-TIST, Ludenow al the Institule

obgerve thecleanliness in the campus.She was informed
that awareness about swachehita was created amang
2E00-3,000 persans through vanous programimes
dunng thus fortnight. WMrs. Kejriwal urged the peoplate
fallaw 3T (Reduce, Reuseand Fecyele ) for urban weas te
mamagement and thenlked the [nstitute fororgameing
vanous competitions for cluldren/ students to ereate
awarensss about Swachehihin

CnDecember 31; 2022, a Press Conference was
organized at the Institute premuses where vanous
activibies of Swachehh 8 harat Pakhoara undertaken by
the Ine titute wers lughlig hted.

Promotion of Official Languag e (Hindi)

Mumber of achiwities were orgamzed to promote
the use of official language Hindt in day to day




funetioning wluch are as follows:

(i) Hindi Workshops

Four Hinds Workshops wermr orgamzed on 21-23
Mareh, 22 June, 2a8e ptember and 30 Decermb er 2022,

O 26 September 2022, My, Saurab i Wishra aond
Iis entite tearn of three people gave lectures on"Cyber
Crimes’".

(i) Hindi Fortnight

Hindi Pakhwada was organized at the Institute
duriig September 1430, 2022, Dr. LK. Sah was the
convener of Hindi Fortmght. During this fortroght,
several campetiiions viz, Hindi typing i Tncade,
noting/ drathng, essay writing competihorny antakshurr
camipe bition debate competiban, quiz besed angeneral
knowledge of Hindrand sugareanes ware crganzedin
whichmore than 200 personnel attended.

Padmashree D Vid va Bindu Singh, Fommer Jownt
Director; Hinds Institute, Lucknow, delivered alecture:
on the topie “Glébal Seenario of Hindi” during
September 1430, 2022 Tthe Hindi fortrught prog ramume
was orgamuzed at ICAR-IIBER, Lucknew. Br.Singh told
that hawninig anabve language s veryumportant forthe
development af any country. Dr. Singhealled uponthe
scienbists towrite soience books ariginally in Hind 1 He
alsa told that Himdi has enrched 1its daettonary by
adopling theusands of words from regional and forsign
languages, Deseribinig Hindia: anemploymenterientad
language, Dr. Singh lighlightad the nesd tor the
promotionand dssemmahan ot Hindiinglobal trade.
Lor. J. 8ingh, Head, Divisien of Crop Imprevement
narmrated the message of Hon'ble Agncoulture and
Fanners Welfare Muister, Govt of India,Shrn Narend ra
Biigh Tomar on the oceasion of Hindi Day.

Padamshree Dr. Vidya Bindu Singh, Former Joint Director,
Hindi Sansthan, Endenow onthe occasion of laumch o (- aedi
Paklivada

OnOetobar 08, 2022, the winmng partieipants of
various coinipatibions ergamzed during Hindy Patinvidda
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were awardsd in & function erganizecl in the avelitorium
of the Institute. In the prize distribubion ceremony,
certifisatas and prize money to 93 personnel of the
Ingtitute forfirst. seoord, third and congelation prizes
i variaug competifions were given.

L Eqo Sammelmwas organized on 24 Septembar
2022, Eminent poets of the state vz, Mr. Ram Kighore
Tiwart, Mr. Pramod Pankaj, Mrs. Fupa Pandey
‘Satrupd, M Bihan Lal Ambar, Mrs. VyushnaShukla,
Mr.o Ananit Mislws; My Ablushiel Sahey, Mr. Ashel
Tharyhah' and Dy Sud lirShukla, Conveaner re eited their
poems/songs. Kavi Sammelan was attended by 350
listerers who thoroughly emoyed the postnes /songs
composed by the poets,

(iii) Meeting of NARAKAS (Office-3)

® A meefing of the Distmot Offimal Language
Implementabon Commatteaw as orgamzed online
by the Institute onJunre 08, 2022, iww lueh the of fice
heads ofNarakas Gffice-3 and the Department of
cffde al
Language,
Goverrment of
India Mr. Wirmal
Eumar Dubay
participated as
thie representative
of ‘the Gowt. In - il S
this meeting, 10 Dy, B. Viswanathan, Director,
ICTAR ISR, Ludinowchairing the
Meeting of District Official
anguage Tmplementation
Committes

wistitubons d eing
exvellent work 1n
Hind wWere
awanded.
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P articipants o f District Official Language Implementation
Commillee Meeling

® The Second meeting of the District Cfhoal
Language Implementabion Commiattes was
orgamuzed online on December 2e, 2022, 1n whieh
the office heads of Nrakzs Office-3 participated.
Terinstibubons damg excellentwork 15 Hindiwere
telimtated.

—_——
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CHAPTER 20

Distinguished Visitors

5L Name and address o fthe visitor

No.

s Sh. Durga Shanker Mishra, 1AS, (Chief Secretary) to Govt. of Uttar
Pradesh, Luckiow

2 Shri Devesh Chaturveds 148, Addihenal Chief Secretary
[Agmeulbure ), Govermment of Utter Pradeshy Luckrow

a Dy, Neelima (Garg, Dirgetor, ITAR-CISH, Liucknow

4 Pl Kalplam Pandey, Vies Chancallor, |ananayak Chandrashelkhar
Umiversity, Ealli

L F Dy, TS, Gatitary, Dhirecetor, [CATR-AT &RT, K‘an_pur

6. PadmaShsi. Mr. Blamt Bhushan Tyagi, Bulandshahar
7 B, AK S‘ingh, DO (Agri. Extension); [ICARE, New Delly
B. D BamyaySingh, DG, UPCAR, Lucknow

g, Dr. AK Bingh DDS (Ag. Extension), ICAR, New Delly

10.  Shri'BajaSrivastava, Joint Vice President DCM Shrirain Lid., New
Dellu

11, Br. QP Mishes, District Aevieulture Officer, Lucknow

12, DrHS. Suptay Chairman, Agnculture Comrrussion, Assarm and Ex-
DG, Borlaug Instibute for South Asia, Mew Dalln

13. 'Dp QN. Singh, Vice-Chancellor, Birsa Agricullural [niversity,
Fanchs

14. D Gyanendra Pratap Singly Director, ICAF-IITWER, Karnal
1%, D, Sujay Rakshil, Direetor, ICAR-TIME, Lucll:_:i_an:a

1. Dr. EBaynath Singh, Ewx-Director, ICAR-Central Fice FRessarch
Ins titute, Cuttack

17. Dr. T.R. 8kanma, DDA (Crop Seience), ICAR, Mew Delly
18.  Dr. BK:Bingh, ADG (CC), ICAR, Maw Delh

19. Dr.SC.Dubey, ADG (Flant Froteetion and Eieseeurity), ICAR, N aw
el

20. Dt R/B. Dotile, ChiefCatia .ﬁ.cl‘-"lsﬂ__i’. MNFECSF, Naw Dialhi
21.  DPrn N Vyyan Nair, Ex. Director, ICAR-SE], Coimbators

22, Dy, QK. Sinha, Formet PO, AICEP on Sugarcenes; [ISE, Lueknow

23, Shn Apet Pal Singh, Mimster of State for Electrerues and
Intormatien Teclhnology, Government of Uttar Pradesh

28 Ms. Riya Kejruwal 148, ODO, Lueknow

Date of visit
January 15, 2022
January 15 and June 20, 2092

Jantary 17, 2002

Felruary 12,2022

Mareli 26, 2002

April 23, 2022

April 24, 2022

Aprl 2dand June 20, 2022
Apnl 24 and

June 20, 2022

April 24, 2022

Apri] 25, 2022
April 20, 2052

April 29, 2007

April 29, 2022
April 29, 2072
April 29, 2022

May 28, September 29 and
Qotmber 16,2092

May 23, September 29, Octolber
16 and Movembey 23-24, 2022

May 23, 2002

May 23, 2022

May 23 and November 23-24,
2022

May 23, 2022

June 17, 2022

Jutie 17 @nd Dacembar 30, 2022
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No.

25.

3.

34
35.
Jib.
37.

39.
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MName and address of the visitor

Mr. Surya Pratap Shalu, Hon'ble Midster of Agriculture,
Agroultural Edueation and Research, Govl. of Uttar Pradesh
Lucknew

Mr. Baldev Singh Aulakh, Hon'ble Minister of State for Agriculture,
Agroultural Edueatior and Research, Govit: of Uttar Pradesh
Luekno we

Padma Shri, Mr. Ram Saran Verma, Barabanka

Dr. Ragesh Smgh, Viee-Chancellor, DDU Gorakhpur University,
Gorakhpur

Dr. N.F. Singh, Viee-Chancellor, BUAT, Banda
Dr. Y8, Werker, B Vies Cheneellor, MBEKY, BEahur

Dr. Burendra Singh Ex. Projpet Cootdinater, FIM, 1TAR-CLAE,
Ehopal

Ehn Samjay F. Bhoosreddy, Additional Chuef Secretary, Department
of Sugarcane and Sugar Development, Govetnment of Utltar
Pradesh )

Dr. Sushil Solomon, Ex. Vies Chanesllor, CSAL AT, Kanpur and
Formayr Dursetor, [CAR-IISE, Lueknow

Prof, NarendraMohan, Director, NEL Kanpur

ShriSanjay Awasthy, Presidant, STAL Mew Delli

Bl T Gangwar, ED, Mawana Sugar

Dy, Randlur Siveh, ADG (Agrl Extension), ICAR, Wew Dalhi
Dr. G. Hemapralyhay Director, ICAR-SBL Coimbatore

Sh S.C. Deshmulkch, [AS (Retd.), Director General/ Adviser, V31,
Punia

Dr. S.K. Dalta, Ex. DDIG (CS), ICAR, New Dellu

Dr. Indea Man, VwesCharesllor, Vasantrao Male Marathawads
Krishi Vidyapeeth Parbhani

Dr. 8.7, Sarode, B« Director of Research, Dy, FDEV, &kols

Dr. I.P. Misles; OSD (PPP) and ADG (IR), ICAR, Krishu Bhawar,
Teaw Delhi

Dr. Al Vasisht, Ex. ADG (PIM/ESM), ICAR, Krislu Ehawan, New
Dellu

=T TR
[

Date of visit

June 20, 2029
[une 20, 2029

June 20, 2022
Tune 20 ane Gotobar 1o, 2022

June 20, 2022
Tune 2o, 2022

June 26,2020

July 20, 2022

Jualy 20 &nd Cetaber 16-19, 2027

July 20'and October 16, 2029

July 20, 2022

July 20, 2022

Auigiist 3,2002

July 20, 2022 and

Cetober 15, 20272

July 20 and

Cetober 1s, 2022

Wovember 23-24, 2022
4,2

Mowvember 23-2 o2

Wovember 23-24, 2022

Movember 23-24, 3072

November 23-24, 2022
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CHAPTER 21

Personnel

Crop Improvement

P -Ras_.ippa isweanathan
Dirfyotsnendra Singh

Dr. Eavigeeta Brivastava

Dr PUK. Bingh

(Cn deputation)

Dr Eanjeey Kumar

D M. Swapna

Dy Samjeey Kumar

Dr Aslutash Eunar Mall
Dr. Ranpt Simgh Guyar
Mr. Aalok Sluv

Mr. Memavalh Kris e Kumar
Fathsd

Iy, Raghwe ndra Kumar
Dr. Fam Kaishor

Mr. Aml Kanar Bansra) Maurya
Crop Production

Dr. 8.1, 8hukla

D 7P Singh

Dr TIK, Srivastawa

Dr. A Singh

(O deputatiof]

Dr. KK Singh

Dr. Chandra Gupta

De MK, Tripathi

Dr. V.IK Bingh

D AP Bwavedi

Dr 81N, Singh

Dr. VP Jeuswal

Dy RR. Verma

Dr Dileap K irisyr

Mrs: AshaGentr

D1 GJ. Singh

Dr Fam Klular Singh
Mr. Arnl Eunar Emgh
Me. Saray Gaularn

My, Somnath Singh
Crop Protection

D SharmilaRey

Dr. ML.E. Smglt

D, Arun Eautha

D Dinesh Sigh

Dpre otor

Principal Scientist and Head
Priorpal Smenitist (Genetivs &
Cytagenatics)

Piiorpal Smentist (Plant Bresding)

Piaipal Smentist (Plant Breading)
Prinerpal Saantist (Genetics]

Prineipal Scientist (Aenl, Biotechnalosy)
Prutarpal Serenitist (Planit Ereading)
SerucrSeierntist {Agril.Biotechrology)
Seianhist (Genetics & Flant Ereeding)
Soentist (Gereties & Plant Breeding)

Agsistant Chief Techimeal Otficer
Leszistemt Thiel Teachmeal Cffieer
Teolinieal Clficer

Prnecipal Smentist & Head

Prineipal Scientist (Asmnomy)
Pinoipal Serentist (Azronomy]
P ;1—nc_1f-_al Suentist (Agronomy)

Prinespal Sctentist (Agronomy)
Prinetpal Screntist (Agmnemy)
Prindipal Sqanhst (Agionomy)
Prinerpal Ecrentist (Agronomy)
Prinetpal Scientist (Agmnomy)
Prngipal Bqenbist (o1l Seiance)
SamorScientist (Agronomy)
SeruorSeientisf (Soil Seignce)
Sewnhst Serior Beale: [ Apronomy)
Clusf Technieal Cifesr

Chief Techrieal Cfficer

Agsistant Chiet Techreal Oificer
Techrucal Clficer

Technueal Officer

Technical Officer

Principal Scientist & Head

Prinaipal Seentist (Agnl Entomolagy]
P ;1-nc_lf-_al Saientist (Agnl. Enfomo loé il
Principal Scientist (Plant Pathology)

(A5 onDecembar 3], 2022)

r.vis wanathan®ear, govan
jyetsnendra singh@iear.govin
sangeetasrivasiavalicargovn

P rewre amsmgh@ma.r.gev.m

sanes v kumato@icar.g owv.in
swapnem@icar. gov.in
sanjeev.iumarT®icar.sov.in
aghiutoslumall@icaresyvan
ramjil.gupr@icarzovain
aalelushiv@icargo v.in
krishina ne navath@icar.gov.in

raghwendraliumar®icar.govan
ramukishor@cargovan
anilkumarmeurya@icar.govan

sud hirshukla®icargovan
vinay sing hi@icar.eov.an
tapendraisnveas ava@icargov.n
akhileshsingh?@rear.govun

krantesingh®icargovan
chandraguptal®@icar.gevan
manof inpathi?@eargovin
vinaysing h2@ear.gov.an
adityadw ivedi®icar.govan
shiv.sine d@icar.govin
vijEL s wal@eargov.an
rammvennas@lear.gov.an
dileep. kumar@ioar g owv.in
asha.gaur@iear.govan
gayasinghi®icar gov.an
rerrising h9@ioar gav. in
anil 5'1-11{51’1?@!'.12&!.'.;!.(}?;1 n
sarfjay.gautam®icar.go v.in
sormEtlis i ch@iesr covin

sharmilaroy@icar.ecov.in
imaharamising hdweargowin
arunbaitha@iear.go vin
dinezh.singhS@icargov.in
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D 5.1 Goswami
Dr. Chandraman Raj
Dr. EhwetaSingh
Mrs. Prooula Lal
Agriculture Engineering
Dr. AK. Bingh

Dir. R.D. Singh

D 8.1 Anwar

Dr. MK, SBingh

Dr. RafendraGupta
Dr. Dilip Kumar
Dr.SukhbirSingh
D, A Blessy

Dr. Rajeeh Witaresliwvar Modi

Mrs. Mathilesh Tiwar:
My, MH. Ansar

My, Eajiv Ranjan Fai
Mr. Krishna Nand Smgh
My, Cheman Singh

Iy, Patandin

SarucrSeientist {Plant Patheltgy)
Scientist Senior Stale (Plant Pathelogy)
SmentisbSeruor Seale (Plant Pathology]
Chiaf Teelimeal Cfficer

Prnecipal Scientist & Head
Prinoipal Smentiet (FIMEP)
Principal Seientis t (FME)
Prineipal Eaentist (FMER]
Princpal Saentst (SWCE)
Pindipal Seientist (AS & PE)
Prineipal Saentist (FMER)
Easentiel (LW ME)
Saentist (FMP)

Clhual Technieal Cfhesr
Chiaf Teelneal Cfficer
Chiaf Teohnieal Officer
Clhiat Taolinieal Cffesr
Saruor Teclhnical Otficer
Tedhnical Assistant

Plant Physiology & Biochemistry

D PushpaSingh

Dy Fadha [ain

Dr. 5.F. Bingh

Dy Rajgev Eumar

My, Chandra Pal Singht
Mr. Eegendra Kumar Smgh

Prineipal Scientist & Haed

Prinvipal Smentist (Plant Physiology]
Prinerpal Eerentist (Flemt Physiology)
Scientist (Biochemustry)

Chiaf Teelinues] Officer

Samuor Technieal Cificer

PME Cell & Institute Technology Manage ment Unit

Dir. L&, Gangwar

IMr. Bralim Prakasl

Dir. Armuta Sawnam
AKMU

Dr. Fapsh Kurmar

D, AK. Shama

Dy S8, Hesan

Mr. Atul Kurmar Eschan
Extension & Training Unit
Dr. AK.Sa

Dr. Barsat: Lal

D Earnta Prasad

Dy, Om Prakash Yadav
Juice-Lab

e, P, Jaubwal

HERD Cell

DrSangeata Snvastava
Dy Sukbbir Smeh
AICRP on Sugarcane
Dr. AL Fathal:

Prineipal Saentist Mlodal Office rids Ire
charse

Chiaf Teelimes] Officer

Cluaf Teelhmeal Officer

Prmmipal Seentist & In-charge
Prneipal Smentist (Agnl. Economizs]
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sanjay.goswam@icar.gov.in
chandramani rajicar.gov.in
shwetasingh@iesr.goviin
premulalal®eargovan

altluleshis nghf@ear go vun
ramsing il 1ear. gawan
satyed anwar®icar.conin
mrttyunjasmgh@esargovan
raje ndlraguptalicat. gov.an
dilip. kturiar@iear, goviin
sukhiremgh@ear govan
Blessyva@ipar.gov.an
rajeshumodi@icar.sov.in
srruthiles b wan®ieargovan
malmosdulansan@®icar.gevin
rajiv.ralieargovin
krishnasing 2 ®icar.govan
charman.singh®icar. go v.an
patandin®idar.gov.in

pus hpasing h@ear.govin
radha jmin®icar. gov.in
sursndrap:.singh@ear.gowv.an
raEev.humarb@icar, goviin
chandrasinghl®icar.gov.in
rajendrasinghd@icar, govan

laligangwar@iar.govin

braten, prakas hdicar.sovan
anilasavnan®ucar.go van

rajpshl kurmar] 2@icar.govan
ashw ani, sharma@icar. ZOV.an

Principal Scientist (Computer Applicatian) syed.hasan@icar.govin

Chuef Techmeal Ctficer

Prneipal Saierihst & In-dharge

el r-me::pal Smenhist tAg-uL Extearsion)
Prinoipal Ssentist (Agnl Extersion)
Chief Technieal Cfficer

SanmiorSeientist

Modal Officer
Co- Nodal Offider

Project Coordinator

atulizachan®ieargov.n
aay.sah@icar.gov. i
bareaty lal@icar.govin
kamita. prasad ®cargov.in
om.yadavl@icar.govin

1)L jas wal@ear s s van

sangeetasnvastavaBicargoyan
sukhbicsingh@icargovin

ashw i peathak@eargovan
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Dr. 8.1, Yadav

Dy. Lalan Shamma

Mr. Adil Zubair

Farm Secltion

D g K. Ehulkla

Dr. B Rayak

M:_'. Deep Chand

Krishi Vigyan Kendra, Lucknow
Dr.Aklulesl Kumar Dubey

Dr. VeenikaSingh

Dv. Deepak Rad

Dy Rakesh Kumar Singh
Dy Vivela Mand Singh

D Eangay Kuiniar Pandey

Mr. Deep Kumer:
Mr. Ram Lakban

EemorSeientist | Agronomy)
Senier Seiantist (Plant Pathology)
Chief Tachmesl Officer

Prineipal Saienbst & In-charge
Cluef Techmeal Officer & Fann Manager
Teehneal Qffices

EamerSeiantist & Headl

Chizf Technical Officer /SMS (Hom:
Soenea]

Chizf Technieal Officer /SMS (Plant
Protection)

Assistant Chief Technieal Officar/SME
| Al Selance ]

Assistant Chiel Technioal Officar/SME
( Horteultirs |

Samuor Tachnical Oficer/SME (Agronomy)

S ennr Technical Otheer (Fanmn Manager]
Teehneal Qfficer

Krishi Vigyan Kendra II, Lakhimpury Kheri

Dr. Miraman Lal
Mr. Arya Desh Deepak Misra

D Arvind Kumar Verma

Arl & Photography

Dr. L.5. Gangwar

Mr. YogeehMahan Singh
My, fvvadhesl Kirvar Yad av
Library

Dy ESangesta Srivastava
Mr. Ghens hya Ram

e, RUNLE, B harati

My, AshishiSingh Yadav
Seed Production Unit

D Sanjeev Kumar (Plant
Erepding|

Security

Dirs Mukund Kumar
Vehicle S ection

My, Raj Fumar

Mr. Kalp MNath

Me. Suresh Kumar
Dispensary

Dr. Ashutesh Kumar Mall
Landscaping

Mr. Bapy Ranjan Ran
Guest House

Mr. 8. Bingh

Mr. Ganesh Singly

Prnepal Saanhst & Head

Assistant Chief Technieal Officer/SMS
( Horteulties |

Assistant Chief Technieal Officar/SMS
{ Armmal Scienge )

Prinepal Smentist & ln-ohargs
Chief Technieal Officer
Apsistant Clief Tachieal Cffisgy
Prneipal Seienbist & In-dharge
Chief Teslrueal Ofticer

Seniot Technical Officer

Tealnical Officer

[n-eharge, Seed Produchon Unit

Security Officer

lix-ehawgs, Vahicle

Teehreal Cfficer

Technical Officer

Prinepal Seientist & In-gharge

lmveherge Landseaping

Incohawgs, GuestHouse
Manager, Guast House

sanjay. yadav@icarngevan
lalan.s harma®ic ar.go v.in
adil zibair@irargoviin

sud Hirshulla@ioar gdv.in
dineshoraak @ear govan
deepphand@icar.gov.in

akdubeykvi@gmail.com
veanila.sine iioangovir

degpak raiticargovin
rakes hsinghl Giear gov.in
vivek.singh®icargov.in
sanjay. pandey Idicar.zovin
desp.kumar@icar.govan

remn)akhan®igar.eovin

miranjan Lal@ear.gavan
aryausnisra@icar.govin

arvind vermal@®icar.cov.in
lalgangwar@icar.govan
yogeshsingh®icar goviin
avad le sl yadav@iear. govin
sangeetmsrivastayaliodr.gov.in
ghars hye s @iear.gov.in
rajnarayan b harti®icar.gov. in

ashish. yaday@icar. sovin

sanjeev.kumarf@icar.govin

rrkund kurar@ieangavian
rajvadav®icar.eov.in
kalp.nath®icar.gov.in
Suresh.lumarl I@icar.gov.in
asluitos hanall®icar.sov.an

rafiv.rm@iearngovin

shosingh®ioar. govin
ganesheingh®icar.govan
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ISR Regional Centre, Motipur (Bihar)

Dy, Ashutosh Kumar Mall
IMr. BiD. Singh
Mr. BE.7. Dwnvedi

Principal Seientist & In-charge
Apsistenit Beruot Techical Officer
Apsistant Admimstrative Officer

IISR Biological Control Centre, Pravaranagar (Maharashtra)

Dir. TLM. Borese
Dr. Yogeeh B, Tharat

SmentistSeruor Seale (Misrebiology)
Swentist Senior Seale (Nematology)

Sugarbeet Breeding Quipost, Mukte shivwar

Dr. Ashutosh Kumnar Mall
Administration

My, 8.K. Singh

Mrs: Memta Chalkreborty
Me. Raj Kumar Yadav

M. VP . Tiwar:

Mr. Fews Bhadra

Mr. Nag Chand

My, Prashant Kanal Soivastava)

Mr. Hemn Chandra Pandey

My, BV, Dwivedi

My, Gartesly Singlh

Mr. Feyeev Kumear Arora

Mrs. Easlhmi Sanjay Srivas tava
Mys. Veena Eharma

Appointmenls

Name of Official

Dir. R Viswanathan

Mr, Maney Kumar Fathalk
Ms. Shweta Sowastava

Promotions
Name
Technical
£h. 8. Kushwaha
Sh. K., 8ingh
MroC.F. Bingh
Dr. GX. Singh
Mrz, PromulaLal
My, Faehwendea Kimmar
Dr. A.D, Deepak Mishra
Mr. VK. Saens
My, Ashish Singh Yadav
Mo Fem Lakhan
Mr. Kalpnath
My, Umesh Chandea Paiyf.‘ey
My, B, Prajapah
My A K. Vishwakarma
Mr. M.P. Tripatin
Mys. Pallavi

Prinespal Seentist & In-chargs

Chiaf Administrative Officar
Prinespal Private Seeretary
Administrative Cfficer
Admuustrative Officer

Finance & Account O ffeer
Assistant Admins trative Officer
Assistant Administrative Officer
Assistant Adminustrative Officer
Assistant Adminietrative Offiger
Assistant Administrative Officer
Prvate Secretary

Private Secvetary

Personal Assistant

Designation
Diractor
555
555

Promoted to the post of

Chiel Technical Cffiger
Chief Technieal Offiser

Cluel Techreal Officer (O ne morement)
Chief Technieal Officer (Cne meorement)

Cluef Technieal Officer
Aszistant Clual Technieal Ctfider
Agmetant Chist'Technical Olficer
Assistant Chiuef Technical Officer
Technical Officsr

Teehrueal Officer

Techrucal Officer

Seruor Technical Agsistant
Semuor Teeluueal Assistant
Semor Teehnieal Assistant
Sernor Teohinucal Assistant
Teehrioa] Assistant

ashutes himal |@iear.gov.in
bikavama sing hibicargov.in
par.d wm*_edi@;_car.guv.m

borse. namdso@cargov.in
vogash thorat@iearegov.in

ashutoshumall@ear.gov.an

zab, ist@icar.gov.in

marntacchalkraborty @lear.gowin

ra) yad av@icar.eo vin

va il tevrar i@icar, ghvan
ravibhad ra@wear.gov.an

rags haulen@iear.govan
prashantsrivas tav@icar.gov.in
hamupand ey@icargov.in
rarnid waved et s ov.an
ganeshisinehicar. goviin
rapev.arsralicar.gov.an
rashmisnvasmva@icar.gev.in
veena sharmal@idar.gov.in

Dateof joining
Devermnber 9, 2022
Apgust 2, 2072

August & A

w.el

Janwary 1, 2021
Apnl 243071
February 3, 2021
July 18, 2020
February 24 2018
Julyd, 2017
lanuary 19, 2020
Fabruary 24, 2012
Ifarch1l. 2021
iCetober 26, 2017
June 26, 2022
November 29, 2021
Tuly 16, 2022
Beptember3, 2022
Cretolrer 20, 2021
Movember 13, 2021

D &
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Name Promoted to the post of w.e. L
Mr. Dhirendra Kumiar Tee 111‘1'11"1:3__1 Assistant Deadember2, 2021
My, Upendra Kumar Terhmeal Assistant Mareh 27, 2022

Irs. Santosh Eumart Gautam Br. Techmoan

Administration

Mr. Sare) Kumar Singh
Me. Raj Kumar Yadawv
Me. VB, Tiwar:

M. Ganesh Singh

M, BV Dweivedi

M. Samay Mishra

Transfers
Name and designation

MroAT. Singh. Assth. Cluef
Teeluical Dificer

Mrs, Shruh Snivastava,
Aszistant

M. Alok Kumeae Singh,
or. Technician

Er. Mona Magargada,
Sewnhist

by, Avingsh Aman,
LDC

M. A, Sharma,
Admunistrabive O fficer

Idr. Sanjay Lal Srivastava,
Technical Assistant

L BN Eushil,
Prineipal Selenbst

Oy, Chandan Kumar Gupta,
Sewentist

Superannualions

Name of Official
Pr. SN. Singh
Dy By Kishor
Dr. BB Jesha

Sh. Dasha Ram

Sh. Chhatra Pal

Chiet Administrative Offieer
Admimstrative Cificer

Admumstrative Otfiesr
Assistant Administrative Officer
Assistant Administrative Officay

Asarstant

From

ICAR-IIFR, Kanpur

ICAR-IPE, Kanpur

ICAR-TAR] RS, Pusa

ICAR-HSE, Lucknow

ICAR-CIRCOT, Mumbai

IEAR-NSE, Lucknow

ICAR-RCER, Pama
ICAPR-[IEER, Lucknow

ICAR-1ER, Lucknaw

Designation

P-rmmpal Scientist

Teehrjieal Cffeer

Chief Technical Officer

Semor Teclirivian

Skilled Support Statff

To
ICAR-SE, Lucknow

ICAR-NER, Ludknow

ICAR-ISE, Lucknow

ICAR-TARL New Dalhi

ICAR-IISE, Ludknow

ICAR-PDFER, Meerut

ICAR-IISE, Ludknow

ICAFR-NEAIR, Bangalii

[CAR-TARL Wew Delln

March 15, 2022
Maieh 26, 2002
May 20, 2032
May 20, 2022
Tuly30, 2022

Tuly30, 2022
Tuly 12,2009

Date of leaving
Mareh 23,2022
March 28, 2022
Appil 1, 2002
Apnl 5, 2022
April 21, 2022
Apnl 23, 2022
August 8 2022
Saplamber 9, 2022

Decamber 16, 2002

Date of retire ment

Tanuary 31, 2022
Tanuary 31, 2027
March 31,2022
Mareh 31, 2022

Tune 30, 2022
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Name of Official

Shri Radhey Mohan
Mr. C.P. Frajapat

My, Sanjay Mishia

Dr. ES. Dohare

M. Eapil Deo Pandey

Obituary
Name of Official
Late Sh. Vijay Kumar

Designation
Skilled Support Statf
Technical Officer
Assistant
Principal Smentist

Seruor Technieian

Designation
Skilled Support Statt

Date of retirement
Tuly 31, 2022
Tuly-31, 2022
Atigust 31,2022
Movember 30, 2022
December 3], 2022

Date of death
Tuly 20, 2022
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CHAPTER 22

Meteorological Data

Important weather parame ters dunng January 2022 toDecember 2022 at ICAFR-IndianIns itute of Sugarane
Fesearch, Lucknow are givenbe lown:

Month Temperature (*C) Relative Rainfall Rainy  Bright Evaporation Wind

humidity (%) {mum) days sumshine (mmy/ day) speed

Maximum Minimum a£7:18 at2:18 (hia) ﬂ:'.:fud!:y] (lenyhe)

am pm

January 2022 19,3 8.4 8 616 2414 i 3 1.3 24
February 2022 Teg G.& 920 &1h g2 1 73 23 3.2
March 2022 340 182 823 263 0.0 0.0 BT 5.0 3.6
Apnl 2022 a1 212 0L.8 172 0.0 0.8 94 78 o9
May 20Z2 3B.3: 255 676 211 36.6 = B.2 il 29
June 2072 40,9 282 68,7 351 33.2 2 .y 7B 4B
July 2022 356 281 80.1 617 2526 8 6 4.7 2.6
Adiguat 2022 343 26.49 B8.3 BEE 1528 132 3.5 31 3.3
Septembay 2022 335 258 915 69.3 3672 8 5.8 28 27
Cetober2022 is 202 5.4 o7 1522 o Bi7 2.3 16
MNovembar 2027 9.3 13100 1.7 211 oo o0 7.0 21 1.7
Dlagembar 20027 287 8.4 934 451 n.o 0.0 6.& 15 20
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ICAR-Indian Institute of Sugarcane Research
AETS - 226 002, ITX U9, ARG
Lucknow - 226 002, Uttar Pradesh, India
eal. / Tel: +91-522-2480726, 2961318; Bod / Fax: +91-522-2480738
2-1d / E-mail: director.sugarcane@icar.gov.in
daaIsc / Website: iigr.icar.gov.in




