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ICAR-5ugarcane Breeding Institute played a
significant role in the production of sugarcane and
sugar to sustain the needs of domestic
consumption, ethanol and power preduction and
export. The county had produced 478 million
tonnes of sugarcane and 29.58 million of sugar
including 3.4 million tonnes of sugar diverted for
ethanol during the sugar year 2024-25. The
varieties dewveloped by the Institule occupied
around 809% of the total sugarcane cropped area
with the major cantribution from Co 0238 and Co
0118 insubtropical region and Co 86032 in tropical
region. The newly released varieties viz, Co 11015
and Co 15023 were also occupying sizable areas.
Sugarcane productivity was around 84 t/ha which
is much higher than the world sugarcane
productivity of 72 t/ha. Production of 3160 million
liters of ethanol from sugarcane helped to reach
the ambitious ethanol blending with petrol to
19.24%. Although sugar production scenario
looks comfortable to meet the domestic
consumption and diversion of sugar to ethanol
production, challenges faced by both the
sugarcane farmers and sugar mills are still more.

The states of Uttar Pradesh, Maharashtra and
Karnataka continue to contribute more to the
extend of around 75% of the total sugar
production in the country; however, some states
are facing major problems of shortage of cane
followed by the underutilization of sugar mills.
Andhra Pradesh is already out of sugar map and
Tamil Madu also witnessed ¥5% reduction in
sugarcane area, The major challenges are labour
shortage, high costof cultivation, high labour cost,
shortage of water and emergance of climate
change induced new pests and diseases like
pokkahboeng, crown mealy bug etc. It ishigh time
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to attract youth towards farming by making
sugarcane production more profitable and less
time demanding. The Institute is progressing well
to address many of the issues through several
technological interventions including
development of climate smart varieties,
mechanization of sugarcane cultivation and
appropriate agro-technologies far yield
enhancement and management of biotic and
abiotic stresses. The technology landscape is also
constantly changing  and modern tools like
Marker Assisted Breeding, Genomic Selection,
Genome Editing, Artificial Intelligence and
Machine Learning, Orone and Mechanization of
major farm operations including planting and
harvesting should be uwsed. The Institute has
successfully integrated both conventional and
cutting edge technologies for the development of
elitevarieties and appropriate agro-technologies.

Co 18022 (Karan 18), a mid-late, high-yielding
sucrose rich variety with resistance to Cf 13 red rot
pathotype was released, In the Zonal Varietal Trial
conducted in Peninsular, North West and East
Coast Zones, Co 18003, Co 19012 and Co 09004,
respectively were identified as the best clones by
the Varietal Identification Committee. Four
genetic stocks viz, G1 14-161 (INGR 25104) for
drought tolerance and red rot resistance, IND 99-
847 (INGR 25105), IND 04-1372 (INGR 25106) for
drought toleérance and GUK 14-48(INGR 25037} far
red flesh cane were registered with ICAR-NBPGR,
MNew Delhi, Advanced Varietal Trials conducted at
Coimbatore and Karnal identified 13 and five 'Co’
canes, respectively. First time in the Institute, the
variety Co 17018 was licensed to six sugar mills.
The fluff supply program through Mational
Hybridization Garden at Coimbatore made 456
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biparental crosses and distributed 24.56 kg of fluff
to 22 sugarcane breeding centres.

Under the Participatory Breeding Approach, a new
initiative involving the industries, 10,600 seedlings
from 33 biparental crosses were planted in the
R&D farm of M/s. Bannari Amman Sugars,
Satyamangalam. The energy cane SBIEC 14006
with high harvestable biomass yield of 284.27 t/ha
was licensed to M/s. Radix Life Spaces Pvt. Ltd,,
Bengaluru, Sugarcane database was developed
for 18 descriptors on 2000 clones.

Under SISMA funded project, Co 21003 was
identified as the best clone across 10 factory
locations and notification by SVRC s awaited.
Quality breeder seed of 1263 and 1900 tonnes was
produced at Coimbatore and Karnal, respactively.
Additionally, 1.13 lakh and 50,000 tissue culture
plants were produced at Coimbatore and Karnal,
respectively and supplied to sugar mills, farmers
and for breeder seed production. A total of 110
mother culture flasks were supplied to sugar mills
for the production of tissue culture plantlets,

A total of 2,277 wild germplasm accessions
including Saccharum spontaneum (1756),
Erianthus arundinaceus (233), Erianthus spp. [178),
allied Genera (62) and improved Erfanthus for fibre
(48) were conserved at [CAR-5B], Coimbatore. The
world collection of 3,380 sugarcane germplasm
accessionswere maintained at Kannur centre,

Four BCa clones involving E procerus were
identified as drought tolerant based on superior
cane vyield under stress. Hybrid progenies of
5. spontaneum with different cytotypes and high
sucrose varieties led to the identification of a
superiorclone S52021-304,

Pre-emergence application of Clomazone +
Sulfentrazone @ 2.5 kg/ha followed by one inter-
cultivation at 60 days recorded the highest cane
yield (102.62 t/ha} and weed control efficiency of
86.5%. Co 18002 and Co 18003 were identified as
drought tolerant, while Co 18002, Co 18003, Co
19008 and Co 19009 were identified as saline
tolerant.

Application of a Bt-based biopesticide (Bt-62)
against white grub using Bio Formulation
Applicator (ICAR-5B) in white grub endemic area
showed 33% reduction. For the management of
pokkahboeng, drone spraying of Proplconazole
upta 0. 2% wasstandardized.

The outreach programs included six sponsored
training programs for cane growers / cane staff, 22
one-day training programs with 680 participants,
141 exposure visits benefitting 8294
students/academiclans and 63 personalized
advisories, two frontline demonstrations and a
farmer-scientistinteraction,

MTA was signed between ICAR-5B| and ICAR-CICR
for two novel cry8 genes discovered by ICAR-SBI
towards the development of transgenic cotton for
the management of cotion stem weevil
Registration certificates for Co 12029 (Karan 13},
Co 18009 and Co 13035 (Karan 14) was obtained
from PPVEFRA. Five copyright certificates were
received. Licensed the following technologies viz,
SBIEC14006 - An energy cane with high biomass
production, ICAR-53B| EPN Biopesticide
formulation to two firms, Cotesla flavipes and
Telenomus dignus mass multiplication technology
against Internade barer with release station and
sugarcanevariety Co 17018,

Thanks are due to all staff of the Institute for the
successful conducl of research and developing
commercially viable technologies for the benefit
of farmers and millers. Great efforts taken by the
editors Dr.T. Rajula Shanthy and team in compiling
and editing the annual report and to bring it as an
excellent publication is areatly appreciated. |
acknowledge with thanls the constant guidance,
support and encouragement received from Dr.
M.L. Jat, Secretary, DARE and DG, |CAR, Dr. DK.
Yadava, DDG (Crop Science), Dr. Himanshu Pathak,
previous Secretary, DARE and DG, ICAR, Dr TR.
Sharma, previous DDG (Crop Science} and Dr.
Prasantha Dash, ADG {Commerclal Crops).

&ﬁ-“"‘ ‘Eﬂ
P Govindara)
Director
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2 THE ORGANIZATION

Background

ICAR-Sugarcane Breeding Institute (5B1),
Colmbatore has been conducting research on
various aspects of sugarcane agriculture and
varistal improvement since its Inception in 1912,
The Institute has developed owver 3260 'Co'
selections, many of them becoming popular as
commercial varieties In different parts of the
country. 'Co’ canes bred at ICAR-SBI along with the
varieties identified from the crosses made at the
institute by the State Sugarcane Research Stations
occupy nearly 99% of the cane area In the country.
Thus, the sugarcane wvarieties cultivated in the
country today are directly or indirectly derived
from this institute. 'Co' canes were successful as
commercial varieties in over 30 countries at one
time and are being extensively used as parents in
breeding programmes even today. The Institute
maintains one of the largest collections of
sugarcane genetic resources inthe world.

Location

The Institute is located 8 km from the Coimbatore
railway station and 19 km from the Coimbatore
airport. Geographically it is located at 77°E
longitude and 11°Nlatitude at an altitude of 427 m
above mean sealevel.

Centres

The Institute has one Regional Centre at Karnal
{Haryana) and two Research Centres at Kannurand
Agall (Kerala).

Mandate

4 To breed superior sugarcane varieties /
genotypes having high sugar productivity
as well as sustainability and to assist State
sugarcane breeding programmes,

+ To collect, maintain, evaluate, decument
and conserve sugarcane genetic resources.

+ To conduct basic and strategic research on
crop Tmprovement, production and
protection aspects of sugarcane cultivation,

+ To effect technology transfer, consultancy
and human rasource development in the
areas of sugarcane agricultural research,

Staff position

Table 1. 5taff position as on 31.12.2025
Category Sanctioned |Filled Vacant
Director | 1 1 -
Scientific 77 70 7
Technical [ A 47 | 24
Administrative | 43 20 @ 23
Supporting | 56 | 21 | 25
Total 248 169 | 79

Financial Statement

Table 2. Abstract of expenditure during 2025

Head Amount in

Lakhs (Rs.)
Government Grant 5801.37
Plan Schemes 23.70
Externally funded schemes 94542
Contract Research Projects 1312
Total 6763.60

Organizational setup

The research activities of the Institute are being
carried out in three divisions and two sections at
the main Institute and its Regional / Research
Centres under the administrative control of the
Director. The Prioritization, Monitoring and
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Evaluation Unit (PME) supports the research
management functions like prioritization,
coordination, planning and review of research
programs to ensure that the system functions with
the requisite accountability in terms of efficiency
and optimal utilization of resources. An
administrative wing comprising Establishment,
Audit and Accounts, Cash and Bills, and Stores
affectively provides the required administrative
support, The Estate section, besides maintenance
of buildings, takes care of the vehicle
management and security arrangements (Fig. 1).

Farm

The main Institute has a total area of 81.06 ha
including farm, laboratory and office buildings.
The farm area is 54.24 ha and is situated in four
campuses wiz, Main (7.28 ha), ECC (28.50 haj,
Additional land {17.20 ha) and VPT (2,00 ha). ICAR-
SBI Regional Centre, Karnal has 21,94 ha, ICAR-5B]
Research Centre, Kannur has 8443 ha and ICAR-5B1
Research Centre, Agalihas 12 ha.

Libraryand documentation services

The library provides information support fo the
research and development activities of the
Institute, It has a collection of 14,250 books
including bound volumes of journals.

The PM-One India One Subscription (ONOS) was
implemented for online access to International
highimpact scholarly research articles and Journal
publications to scientists, students and
researchers. Library has facilities wiz, Internet
terminals, scanning and digital access to holdings
through KOHA software far the users. Academic
research support is provided through access to
dissertations, thesis, reports of other ICAR
institutes and vital information on sugar industry
activities through sugar industry publications. It
has got ISBN and IS5N assigning facility for the
publications of theinstitute.

The priced publications of the Institute were sold
foranamount of Rs. 34,720,

Weatherdata

Table 3. Weather data for January to December 2025

Month TemperatureC RH (%%) ‘ Wind Openpan Rainfall No.of
i : velocity evaporation (mm) rainy
Maximum Minimum Fore  After (kmper (mm/day) days
 moon  noon hour)
January 3033 70.29 84.80 44,33 1.44 2.70 g -
February 3439 1977 | 8268 | 2875 | 175 3.80 g =
March 35.60 2303 | 8297 | 3972 | 169 421 | 2820 |
April 35.48 2405 | 8730 | 4500 126 3.93 8180 3
May 33.56 2347 | 8694 | 5261 3.0 330 | 16440 | 13
June 3137 2275 ' 3.4.3}' ' 60,10 I 4.81 a1 - 58.80 ' &
July 3121 2256 | 8158 5787 320 379 | 2640 | 3
August 31.1%9 22.10 ISE.EQ I 56.13 I 3.20 342 - a7.80 | 5
September | 32.33 2242 | 8393 5283 | 280 350 | 2180 | 2
October | 3171 2213 | 8716 5671 | 174 237 122800 8
November 3233 2242 | 8393 5283 290 359 | 4380 | 2
December 31.19 1681 | 8658 @ 5132 | 1.22 233 1840 3
Mean/Total | 3256 71.82 | 8489 @ 4985 243 336 | 66420 @ 47
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Fig. 1. Organizational structure of ICAR-SBI
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T 18022 (FTT 18) TF Fea9-57 3] TF ara ody 35
e &+ Areit T e & o wee-vfte g F wdl
& forg AICRP (71) & dwadt amgeRRfess a8
g fefre & sifEa fm oo &) o fe
Tg—arfrmas HEeeT (CoS 8436 * Co asooa) § Bl
w7 73 #, fort AICRP Shewi # mfts 7 gu wen
g WepTal wioer & forg wope gasiy mafd i
Tz fT wrer WA U @ Wi Bl & T daenn &
afer Fege AEetET T E |

e GeEee g 91 73 e % ey @
TRUEREEY 13 TR w T (Co 25001- Co 25013)
T4 U Ses T CoGS 26014 %7 UERE T 7T,
ot it = S, wfee CCS 9gw, 9 g
HoC T e we A e I @ wi wfese
TaT | g% 2025 HWen & ¥ 13 ‘Co' @@ H ¥ 10
yrsmare g S o ofiEry 25 AICRP () %
serte ufges 9 # anifie fmm mar | wen i A
war & e Bzas T @1 T oY Wed 9N, dEey
o SV STe e U9 We Ol @ Bl wiee W
9w w2 20 gn Co’ @Y1 'Co' Waa Tl ISH, IGH,
CYM Tl 3% Uefige o Tef 1 9Uan &is
T 435 Weww fhw | 57 HERel ¥ w158
g—wfirmas weww, 26 ddEfa qom 38 W
WEAF W AT SET 40,000 U @ ATEE A A
et faam wan | wenrh werae gftewt & s
T 2 Ugel 3 WU H, 33 B-afinmas wewet W o
10,600 GTeT &1 TS e g WL L, weTe &
e v e wet 4 aes T # amEr
fedra weima ohem O s olee v g= 9T,
R VET A9ES T AT WS N e I # 0
uffie o e o T g S5 107 T @ a0
i 3 g S P2VT (il Ivrged grge) o
& forg sniffq fm | PZVT (f—arra demres
Zroel) 3 A Co 25003 (22.50%), Co 25005 (22.67%),
Co 25009 (22.538) ol Co 25010 (22.11%) 5 12 HE O
22.00% 9 3fa s yera 2l B | Co 25005 & werd
T WG T T W T B @ - e
T Arew fafEE g whe § are wew & wfy wfeenh
wieta nefita & | 50% AR, o, PRty gm
Fedeqe, Sod (Btes) § < den weel W 0s
Yoo Wee © a9 12 Tt gel & qelied § Co

HRIBN AR

21003, 2020—127, 2020121 |1 2026—152 #1 CCS
FUS AT T SO @ T Ee gy T | 5w o
Ter-fafire wafla Pt ¢ w5 9 e+ arear ve i
Cafl

Feg e 4Y WE weTA 909 (28427 T/ ERTN)
atell Uil @4 SBIEC 14006 &1 M/s- Radix Life Spaces
Put. Ltd. ¥T®, HATed @ @gad weE fHar
@ TETAal & fofg GgF Mdel H ged 5 90
dimreTgdl & e dna @ o g aRfghe &
qediee far ar | go apmas F wpar aeesien A
we A, T TS, T IE TR 0U §E S AN W
WY ARG aEY WAy U T, A 15-29% °F
GATeTg R gRadaeT au @ T8 | o W8 & CF
06 @gHeie @ Avs dw ool @ CCT % wem 9
WeTeTgar w22 R Gur eo werm wRRET WE A
Tt fEmr T | 2000 FAT & @G 18 FeiEETE W
e we ae derdw el o o R
aEl @ Hio wiabear e gE wes SEeens @y
TEEN WS €1 R Wi § A9 (Rust) 30T 9
wrpfas Sulierfs & e 518 Tea @ 99 957
g, =8 ¥ 125 T (39.31%) ST 99 3 476 U0 M|
TS STt 9% T P || 202465, KE 2024-01, RK
202383 T AA 2024-03 7 A v Co 8603z &t
AT A SHfErd UHA T 9N, S a9 a9 9T
ol oo afe 578 geiete wein [/ vaiTee ST Siveiad
a; Ty woges gray T |

IVT (Al dvroes o) § Co 21002 &1 CCS S04
TYT T GO W e1T S5 UTET TTE, ele o Ty
wiafEe Co 21003, Co 21007 3¥ Co 21003 HT GhHiA
[t & fo wdene westA o are wiaftedt & wo &
WEAAT T | AVT (ST evraed whe) @ aEe o
T 7 Co 19008 Y Co 18014 ¥ T%7 771 90 G4
CCS TR & T SR A2 T | 12 WE 90 90
gt & foiv uly wfafiedt - Co 1s008, Co 19614, Cal
19386, CoT 18366 3% Col 18369 - & agrgaias e
Co 86032 #7 g0 # 5% ¥ = guw = a7 &
e el Y Ow Ve el & el & o §
war 9o & Co 18003, Co 18002, CoVC 18061 3™ Co

-"H}.



18009 T 9w A 4N 9o F fare e O g
g aifafiss Co 18003, Co 18013, Co 18002, Co 18009,
CoVsl 18121 3% CoVC 18081 1 @ GHA & Ael
Co 86032 T wgaw mag fHar |

PAU gfirr % smaifira AICRP (S) Sdemen # wdiiga it
wr #iA ) Wi gedifteaer e, wrdnty @ wusa
FET AT wlEE WA yaEit i,
TEE-E wHfew wiva o e @ fom fAw g
WEIOT W 7732 WY werd e el @l @y
wEE o Ta| e esNeEeeE e 7 o470
T A a7y wA H UE gen, RAed so.21%. que
drer =5t # 13 | 3o afefeE, e aefesene
U wEe WeEd W % @y o mu 4se
Te—sfivmam vl 9 wra 24.56 frelam vew oo &
22 F7E1 &1 faafRe fm 7 | & 2,277 S aeeET
HEOWe 1 FRE 0 SaEE R, Srgaer |
a1, fir Saccharum spontaneum {1756), Erianthus
arundinaceus (233), Erianthus spp. (178), SEapr
GirT (2) TIT Y9 (SRTEER) & Fy I Erianthus (48)
wifre § | sad afafi 47 e Fard (high&altitude)
arel afirrgw @1 ICAR & IARI &=l wewrm, aftines 4
T T |

D HeAdl 1924 Fer, o Co* &9, e eefas
4T 37 Woiga GTe Teio WITAe €, i Hiaagy #
wefer e A | ATl Tites ritenes vavers &
derie zus aftrfi wg ol wARe wEien @
T 3 AT T 26 719 ST T B GEE S
(baMsDI) W& WET= &1 ¥ | FATed, Y T a9
AMTE ¥ Wt 49 Saccharum spontaneum ST
49 IND 21—2106 317 IND 21—2080 5 Yot a9l
gfz wefifa ) wafs IND 212103 # we-ad A
BIEIAE |

Taft=T &=t ¥ Wanford 5. spontaneum & 20 JFmEOT H
arafes Torga W o e G 7, e as
wigeresios B (2n = 40-112) et 72| FISH
{Fluorescence In Situ Hybridization) Beemr © 78
= gan i U =9 1@ weoed] fenmes d@w @
wfafitre wwar g, oels tfarge &3 @ eam! § Sae
0 =& W 7747 | 304 T8 T oo & & an-fmed
&7, 9 # 5, spontaneum % ERTEE B% ® w9 A
fammr |

#1 wfes et 7 ICAR & NBPGR =8 faeeft &
Yaga fFEr mar) G1 14161 (INGR 25104) TH
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HAT-AETEE  WHy o (Co7201xPathri
(S.barberi} x Co 0209) &, forwrs femfin 9w # 3@
TE taErE (CF 06 37" CF08) = wia sfowe mefife
T | = BT TR AT AR 5. spontaneum
@ B FU IND 99-847 (INGR 25105) W &% W
wasfere fam w3 e IND 04—1372 {INGR 25106) T
Fyairen 9 wwfere fawar ar | g e 9o sgrPdT
ST Fearadal O Goa W@ AERie e &
SIMITY O T W e weiew & we 9 vl
T | aeifaw werdt & fam € afEnRrom
AT Y TR T eauRT iR, g g,
efTee $ ded Hay 31 43 W AETE & TEdTE &
rey o Tl (EETH 181, THEU 342, THETY 347)
@ uEdTT @ ST g2 6 FWe #RE ge
AfFerderggy W oWd @ HET B e H e
Hor—afein wrfle awo ot dfeee ofa &1 um
T |

fafere 1wl Trel wrifes wigw T Bwm @ B o2
HA-TFATTE A U 79 | CF 08 HgWeie & fdvn
el W & wn F OO faf g 27 o gen s
e qieER AT TEaT Ty, SEis W G 64
el qur 47 maw wiEd oitesy oo g | 36e
i ez siow-wandm wew & aer gkt @
g fm an, faed 9 dfg e - TSGS 2118,
TSGS 21-38, TSGS 21--385, TSGS 22365 3N TSGS
235 — @ T SUG T TS @ee @ fag e
g T 9T & WY § TEETE T |

E. procerus T AT 6 89 577 BCa  WTol+! & 98
A geniee fvor m, fred 9ud wd T
SV & AT UT 124 A Fe & g @ UE)
W T FT el § BCa oW BCs WwWl A
IO H AT (41.31%) TOoTs T B (50.77%) B
o # T UE TE | BCy Www o okt &
T H T A e e (570% T TR o
Ea | Sael 1,68 A FAC W [@E BCy FE - GU
2270, GU 22—73, GU 22-03 3 GU 22-110 — &7
e @ Ruf § 9w T 9uw & dew 9
HETEE @ WY H UEH T | E procerus § dia-weid
(introgressed) Fa1 o W@l oNRufE 7 Rew
TG Sar HEw O M, W 13 FAA A A
fareT Co 06022 i garer i wway weuh o |

Erianibus 24T (IND 04—1377 TC) 37 Co 56032 & 44
o Ty el ¥ Wl W F e & 9, s, Hrerd
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NMC (377 zord &3 =1 = W) o997 HR fiem A
wuE HTeTsaE A S T | 12 AE @ A W
3 Wl [T TEA 14.46-19.0% T 9 I, Tl
Erlanthus TfFfera Sammd @y IK76—08x [Co 86032 %
04774} -36% 17,530 P T TAT| WECIAI IS
ait ayrorfdes fasere W qorgs e 2n = 85144 E
e, T 2n+n W &) SEAT R, O Frianthus— T
qEE & AT wE Havd] (hybridity) @) gfte @
H |

W —HET WIECICTEY MY wETEl GH arel] fdet
are o, wiefren e wiie sve wia 9 el eefe
TR 7 T SEE el QO 2021304 1 TEEH 25,
formd = 9 9ET teEr, WO ey A dEw
firer w1 @ aeet | @ g (argeava 100,
WETWTE 28, WATSUA 14-208) W A gE wawl |
S[ATET A T USTER, AT S G hee
afre g dfe 2eriRy uragr T |

W4 WY o wered @ o e @ wefes faw @
FUMGETE T ARG e o T 97 (%
Ford Aren T FEa uEEes Siedr § aeeT s
tien AvaRs Ry o wafd  oadsgersm-
faeTggy R faftms -mEewA & 9w 4 o 9
e & 9% Woawd o9 gy FIgEs (4, FeE
SIS 18—2) & SHTRUHTH G W U = &
G35% WAE H oTw offsfharm 21s% H owh
wizhEm 07s% # T vaaw wmEEW, 18 W
UTTT AT SN 2450 H AT S EE SUie o,
forerr wfiders ofFm & wwe genwE o e 58

®T 06022 § TS HW UL NI ST gTel WTSEIeT
flaso G (1.5 kb) SREEdE Fole ofk dady B
T | UF HulEe TEEHIHATAmYS W (1.5 kb) F
e Fvr or, et b rar s oy A T 24
W™ g el @R dW ewds  WRtw
{Glydks_transf_43) GIcAT&l & Jrem= o2458) &1
iferde fr mar) rewmon fm o wgr or vook
TS T 6] SOTA Hed 460 T & SA1emy #Y
TeEN 3N WeE §od % (O wEd AT fo
reifrEE @ gEEE & e | suradl o9 | Y ¥
R A ¢ wHeAdl #1 aferee fFa, o vaga ge
qra & forw ww amvefas weefiT e w oo
HUw 06 Tertersn & faem Fies w7 9 78 39 A
H 11 g N 51 URaw Fele @ gEaH 58 | e
wecites =59 FESE9YT o UUE-04-1687 3N
flradiva-20-—24 § @wOI. 452 #Y 625

E-aTeE grafre 9 TEa @) S @ W @
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RIE W s ¥ | We Uit S o ga 9e
o T TUE-04—1687 H TEONEIEAT AF ol Thar
el & e wd & sged se ) afefRd
WA F TaE § TSGS 2024 3% 7 g4012 o & w9
& o€ ot W H waer R, o BfafE 9
T U EenElT prafiee heey @ Swenge
a1 Foy v |

SWEET13c, SWEET4a ©=n SWEET3a WAl &1 wfére
e §Y CRISPR/Cas Wuifed el &1 et e
Tar SN Cas9 & g W G Wy o
Sanger sequencing w97 ICERCRISPR faweim gmr
indel {insertion-deletion) F=aftad= o Twam &1 T8,
fora, d SWEET13¢c—2 119 H 114, TS S&T U 772,
oafs Ng SWEET4—2 gt # 1-av. qaamsd o fsu
Y | Synteny feeEer W S.spontaneumn ™ W FAER
e AT E¥ A8 @ 9wk & are ppac
AT & ey e oy Ty, s oE wad e &
5 @ o orfas e & froms 3 Feegel it
e £ | 30 IR, 46°C UR 9= oied mhafare
weflia @ arel W Y e T SgHIeE #
UETE W TR | WiesitAe fveme #1447 Temew
dar 134 Fr=1 wo 9 afers Wil (differentially
expressed proteins) T¢ 7w, e T awees
#| Aspergillus sp. ¥ WY oldd o9 (1.8 kb) @
AweEE S wern S wa fawer ety e @
@ferifra & vl s gge awm |

Frgaey § e nidfucd dve ommm gwdead) &
WY &9 o AICRP & &d, d1-afifeg & orEde
415 95T ®1 1263.555 < ared GaIfady & A Oe
@+ (@] B6032, T 11015, BT 14012, BT 18008) T T |
SUE T, 143 7 03] Feew wlie (F es0sz, 1
19015, BT 18009, T 14042, 7 0238, FT 0118, FT 15023)
FATR e i A e far i fram e vrerem
& o wwng fw o | afteerg, doe, wEed o
e e ¥ Ao Uy R W e T IS A W
HEY Fodd Telrtd (P 86032, F 11015, 1 0238, @
0118, ® 15023) f8w v | FYATE ¥ 1900.52 EA ArE
wre (1 15023, @1 16030, @ 17018, @ 0118)
Her—aror Toaweed w1 el v oy | siti-ord
v FPSP ¥t UTEge A 207 531 € ST 1882.088
T AT | T 50,000 ] wews wieaey (@ 0148, BT
15023, & 17018) Fve &Y MY, IR Ry @eww
Hicelew # ot F T 49 7SN G (BT 0118), FT



15023, 1 17018) 3777 T4l 1 99 71¢ | 67 17018 T
& fory +fre drges aim do ol v g Bl &
forar wan | wwsTe Hew ¥ el 2714 S wUE o7 YR
SIFYE BT = T fREEl VSl osoos (VST 12121),
Phule Sugarcane 13007 (M5 14082), Phule & 11082
{CoM 11082) T2 Phule Sugarcane 15012 (M5 17082),
uy DUS e oy e | gud R 27 DUS s
& AR OV 246 EW R @ oo fer T
ot 100 e fent o fafeciar gof fgan aar)

WARAETENNR —F9 g Y IHd g2 o
R sPfnks & e TRt Uauera-
eifen  femamTadiaT & Cas? 99T @0
AHaaEs g 3 dferse A ) 00 @ W
sramide & whfin @ Afdegen ot e
T & SRy & @90ty —qiade byl #) g
e T % deeEr i Rafm i fres aa @
forv Renrdeem smfiefas o9 vweeg -1 91
i wfefen & g | erguTarg i vafirives wgee &
geamTer HeE wmEm 250 i H cas 9 wEEE W)
Argaft @t afie @1 g | A e @ st aE
T & WEETEY P 99004 T 57 QT w9
IFT—er We fiwen anfdeEe (RSA) BHIEEY @
wEEE gl A T (gAr2, qErie,  UEr4s)
fsforireiifiresr ovmTa & angm 02 g &1 9t arel
WY Y | I9eY pRGEB32 T SHIAH G THeR(ge]
13c, 433 3a W @ forT Aedielaa o mecde 79
| A TeTheE & T arr e @
e o fore Tt ar i e (e <) @
ereieg ufsfE o wd | = A Srowdt, HPs, werafin
o, &N N weEEr O @ TviE oY 9
WIS fvgEe 4 1Y |

ey A A W femm wse @ faw
e fioet o oot & Tie W 98 @
e @ = 3 @7 Ba (SISMARTN) & 786, T
A0 il § 20 sred = & Tl @ Heuies R
T S 5T e WS aTel FoiE, T BT 18009 3 H1
21003 T TEE B 7S, fAE T P U, g @0
G oY WEha o WA dwerw oY | WA w o
wE—giftsa s gifea 1= @ 7 e Ty %2 Fer
W AT W e g 6, o OE, I B 20016
AT T 21012 7T FE-cifted W & 16 4T fEar |
T W U, 9 @ UEam #R wre Fiferd]
e 7 @1 0zae W SN dEGY N s T A
ke We & I d9—a7 TIERTES (Bt—62) &
ufiys — 19 Wt ) W A e Wi 99
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et Tolrsh H & 9 0 U9 B yrErd) 9 330 B 9
Tl g | e e e 9 o

TR 9 gEafE a9 & 3vEe Gerge e gedr

B g & T o) ard A e {72.794) 3T 70 (50%)

AN B O R e i
ufeaETE - eeeE T 1 W (F1 11015 S @1
86032) T Tl @ dramne (geEdemdde 14008 o
e 18001) BT LIS ST FHART wEYH
Tedra W g draee Y A | 2ve FRT T 15
T g | 9, HEUAsg spp- (LVesu B) 3R
Fadrargfie spp- (LVasu D) 7 o # @ gt
G &Y | 1= o Wi (@) 11015 %1 88032) Fr vt
ta grarEre (radlerEds 4oce, vadianddd 1s001)
gy ey & Forg o W oTd e AgHTeled &1 2w
Foarr e | St amgwTerew & st Siefmrgare B
forard g W89 FoT 04d F T9HT BT B TH
forerel @™ Wi B # T & 99 50 fEet o gl
G R FE AN TAS) G T & T8GT g9
T ST T Tl =T |

gedteye # fasfd o e amenfa &l @7 faweT ()
ha) Forer it Rwes (17 SeT), 9, a9, 7o,
e aite ateERET gfe it € 3 S B we
TATE] WIS AT 2, Waid ST (eed o Wl @
ST o waw o fewm (eew) fom, fowy @d) &
fyeey w1 wa e oilite 340 oraiard 0 | ey
<37 Ao arelt Sage St | T O USTaT 66.9-947
t/ha T BT TE, W @ ST (B8.8—115.0 t/ha) T =TS
&0 (s—7.5%) o, <ifFT view ®e (12%) 9 &
501 Rmen A firdt & offife w19 (0.54%), TEsifaga
wda Mn wgfEve wgfem @ @gm AW
THEIEEEE WE MR @E UEY a6 gdd g
[y uFn g8 |

Pleg tedl o oo gen B o= H fag efties 9 a9d
wEET T @ tewmw (1524t/ha) S wRfow 9
tgmaw (zo.9 t/ha) €2, wals fiarg & forg &9 o (360
mm/ha) T FEEIS FA, T oW Afean A e we
Fiw @ yEa o | e @ 98w 9 oy # st W
WY IR T G, wiea By gieE % Seet @
o oy e wim @ gy w wae e it
T H O @ SR @ oroTeT Qe i
nrefefad |

qRORE W T R T weE © 990 GaaN @
@ e UE o or| ' W PR (701 g/m),
Gfefae gevwtu v afgn 8 Mgy (685 g/m?),
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i dEmanfem ow whegm < fiew (Beg g/m)
YIS & HTH H o e ) gdnies 4y
Heraie T W1 SrareT dera T, et 11381168
g fewrs fegr 17 ) 71 & U ) e W we H A
effvrge wiferagen & St FifaseT o axe fvar |
el #ifRem A FerEdE | OedierE @
P-gadle welidE /25 kg/ha allY @d @12 60 DAP
W U gel-Fea dud U §ad Wael T @ e
(10262 t/ha), @wwaeR wge UG (s6.5%) S
T GIOTAT Se90 (328) Tof fRE TET) ORNAE
AU WY, 8§ SUGaR 5 3 A fiede a1
et o qogel Yr—adfaa sfarge v dfegn ov
Hied EIUE H, 2550 L/ha ) AT & W 1.25 kg a-i-
/ha 9% ST TETE 7 T SEE W g A
T ST | 35 DAP 1% 125 kg al/ha W 25 Ltha &
dieH & W UeTelta H wWEd aras wona ey, Rred
avwmae @ el 79 (38.7/m?), wYuTEE & g
T (9.7 g/m?), SiY TS BYTAR FEi QORCH!
(2494} =t |

T ¥ EEET AN e 3EEmE W awnf
gty &AM S RReE dedlergey ey
TaafEiEge = o @ Sfeaefaes asf
ﬁﬁﬂﬁﬁ?ﬁﬁf’tﬁzsﬁﬂmaﬁqﬁ’ﬁﬁrﬁﬁﬁiﬂm
gfaedee & o T gg | ATEETr, s ot urefiry
A ST TR W W SreTergy W srer &, o
#1 86032, T 14012, ®] 140605 1T AS G4—1875 GiT
ogal 4 gfave Rnes 7 dea gewil e
ufisfiree SfiFrersy = gEve wa o Harer w g,
wrefifes wefafd), saegee fod o wegm
teiimiige HRewEE wAQ v g9 a9
frve-TRrRe Rl w1 e gefeT g
afs gsay T @ UsEr el Yafeow & fag
GiFTEYY 919 & Wl gfRvE fhere | Aa e
¥ | WS —Eeve T F TR F O W e S
o 9 W 12 dS m FC W EEEofa W @
ToEeigd (o 7T | e fivg T 7, BE 265 Hiw
&1 as032 1 Hied! Bt 97010 B e H A 4 Teaw
fop et Yaferdw Rwrar|

=1 & Al -fsfadeifnss o orfafaa o uar g
o ofneft o &) oferat ol wiewies g o ofgg] T
FA H et AT FT 0 W g 97| T B
Faramw A Y o o, Sree wrd Few v o AT
NMC 3 aiffFem o & ary o uifufes eftess
fera, wrafh oef) & gost= Urel & Tefeg eifes
FEATT SNl 1 85018, BT 17004 T BT 88032 F TEOV

forgd €l 2 =R @ gvele A WEd qOnE
wEfGEs weid § armem R, R samm
ey & HEer o G R

BEEmS fHees & 980 &1 a1el gieedni wd o
velen drefie i Wy YEw W 5 & | @)
82175 = S5O fo@maT| BT 86032 W T A dEaw UY
& =g offv uferat & e & w efain | gE w A
wraft off srpmum offwg — =1 gaT e
HIEEE & WIR O ¥E8! O 90 Tl & wifere Jav
3 1 M TEFERE spp. & A e o, fifa v
e Rifm = Rufeel @ ot & o 2 Rafa, g
Fee, WaTET A, v oefad aiv feadd
it e A SRR ot # ey gen | B Rifae e
@ A W e, 39 gieie 5 B 8803z 7 e w
AT T T OFET H 63%, B 18008 H 48 HR W
11615 H 30% & Gecrada g o), formd g & o9
@ FH FI AN WEfFRd gam § guat nae e
W% Wh =T =Tl 7137 |

T TATE 18 WS F9E @ G & [EE o ua) gen
35, w1 18002 3 FY 18003 F TS =TT 1 AT
i g = 98, oiv 9= <iwve (1) ¥ fer mam =
18008, 7T 18013 &¥ 1 18024 T WEiE Tleiie (MT)
fEm |

R B Eawe & ® 18 9 B 18 Wea @ aeT o
el @91 U Uarl ool T 1 18002, ST 18003, 3%
&] as01e 1 HETE A whTE EH H TS W warEr
USTaN 91T Y1, Wale B 18001 30 T evoto - fm
SHETE BTATH A B o= B [T #1189 9a @t
19008 &Y @ 19008 A g andle 4 AR
Hiwl-frmees o Y teEw RwE| @
foere, T 18002, T 18003, FH 15008, T BT 19009
Sade o gt Yfvrges o ) wreer Jfes
@ WHYT ATl gl § Gufaasee & fav fFaw
fify g o AeETs Teees o aEn 5 3w
(GDD) & & AF—si—at [5al B died & ® @e
o giefEifTa fRies & swee fFm @ 2 3d
aifdy dieliifras, 0.os & r2 doy = Wy & Ty ger @)
e wem 2, Wi womar # fa 3ed ity dieifaae Sea
T @ FET & forr GDD T anerie AHAEaE LA ST
s dead dfage

HTRAT HiY ST vitne — T g aee e
g, weR W €1 AT w drege (Praed wi st sl
) ST TR G A e @ Ry # qerr
et o & Bl ) UiETge 160 om T SATET TEUE

-]4.



o hel Bl o R el o g o o i
T 9 "Ry Waweww # g5 78 | g9 e O wwa A
it w1 Wit st w O R foran ar e
oY e eear wE | Eerd & Wi dew SfYd) e wd)
1, G TeEE P v H 1.56 mog/m® W eraw med et |
147 mg/m® = o, watE sEsifes Teftcfaer 25
cn/hr T 9 2 | 59 I, GO B a0 B AR @
TETE 175 cm T waTaT & o T ave e o | 78,
TETE & A gk I & S T 1 glem® W
SATET B T3 | B YO a6 H B SISsiad
Tefrcfd & dfdm Fw =y aesTer dad v
AEEhy W WE B TAE W g0 gerd ¥ Sman o)
AT CET

TEaguA o §w g9 @1 e O R @
b I G B, forer UHaTeyd (25v) B e
a1 ¥ waEr # (s.6%) 98, S svEn gur e
# | wiwprey fForie 9 T @ e 9w S
ErelT, wialts HifAeE aEefrdl, Foud 6 gae st s
ST T RS W WET T g | e AgrET U=
URTETY (15225 t/ha) 50% S5P FRem N &7 290 W% 50%
Fd @ WUWL B 90 SITET UY 50% SIUY & Eiehe ©
aEd ol @ T T uEeuREe 7 150 ttha @
TSR BT el gd s wITHE e TR | e 9w
TR & 9%d, 14 7Y T F WAy @ 8
HCEgaY oigd (100% 1Y 125% SINENE) & e
R A B B B A GRS R P T T
ara R Al e | 8 o[y d @1 18003 STATY
amery e, fovad ommer AT o O, dwaw i
traare afte R wiw Fafadt enfire o, o o WFed
tds @ ot 4 v e o) a0 |

T, e WY 51 NG 142, @ A oftv st
Alel & et o & 8 Sud FanfeRd A g
wiede T aily ddaifadide v & wifeg o ad |
#eTarET oi wrggevriigs vadee § wad) T
Fefgiige sy gAifere wde B T Wied
whdfoin ofrefdd) aose & e o, fared aad Aaeg
FéamdEe Trofa o o |

AR T s 9ieg — e gEEE wRE R
Faem @ Mg TEATEl § Tewtel feveor, de
TAHEE Y TR EARETE W WE S-S
TG v Gud o & g ufi-gAEe 6 ITMc S
T HHEIES W W Mg | Hies WA difd 3
erde & fag efevifie @fes & Sgonmie & forg
qreTa i ST aftee — T TR e AT
$a G @ral ¢ B A Cry8 WiF & fo sy oy
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AHETT g — T U AR A ay e
IEE 9RYE — BEE FUE A O @ 9
RSy wigA few mar | Odd —TheART | W1 12029
(®¥4 13), ®T 18008 31V $1 13035 (6v9 14) & fHy
TR A frae i | T sREge wEhde
39 ST W SISEE (64T T, W THdarssar
14006 — WTHTET WA WIS aren v gl @, &1
wt # aredr FfR seweE oftee — a= W
Weemd  §Ieq  ITYIUTETEIEE GBI A,
FrElHATTeaTER ST SHTTIAH &TTH A Hec i taa T
AT, TENETE W & Ryems Feira w2 &
AN T BT TR B AT0B | SoTeiE SIAWT S
FHSTOAG e A 3T S W [SET §Y 59 AN,
g g g |

WS wiE & o80, 3588 WA Y g g | 9, 521
FET (14.93%) 6 FE & T 9 Hb O @ 9
Ve far O ol 754 A (21.61%) B MR ST H
I T ST GTET I AT S (39.2%) W R (177 T
3 T () AT HS (6.6%) | 399 eTal, Tes Slai @
foe owe fm v wE ToadE el ¥ OF inde
FAM F TEGE W T | T H vE e, we dW g
drafai & foe wrddrdr ofw wfd i & e
fasar ma aie e alv dfave e & gEaE @t
T3 | FNEET & a5, A T JHerT ¥ a8
SreET AN RS EEReEVTE TEE § AR
oArreTgs i faway fam )

wardfiared & awd, 15 sem—sren fEu 9w 1o e
Jie smrdrley &1 eates B i e or o
¢ aEdeed wed Uaergu o gorn H e
v o | o uefefie & fay dmoag @
Wieder Gerersy o dredy o mor) we o e
STIHTe WY W Hiewed & ageE wetefira 9
e e T Wfvae @t ergu W o ure gv e
afft Wl wremed tuiemy Wl wEeghTar, W
iftfreren ofre @ Svelt 9w Fed-gen 91 @
wETH & WiEE W §9Ee? SifEn Wt @ agEm
AT AT 3% W WedhnH SHhaT & g gaficad
(CoC e71) it YAREE (&1 g3008) T o fFwl |
AT TEH @ @ gPeed # uEdE
giafrem Maifon & afig &g |

e i e e dfmew & s W uleEe 9 g
forad Ffrge o LOX3 Wi affy CAX4 =nfie o g5
T 2 & o ek & aud @i e @
uEEr & ferg e e man, dhoon ween @ @mes
afty g9 <1 ewie oie @ fag Hamandyadieiemnms
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w1 GEHE N Mg ey faemgs fe T
TigTe @ WY 8 Y uufaad T (@7 02a8 3w
CoC 671) §1 TG 6 &9 37 741 & ofR Hfeh
Rieiee & AT WA H £| serEEn =6
ey Urdm FY usar w99 A 2 R e sreA
& & ferg Reiffare EPL = weawr 3w SRfssm
T 71 & | T AN dIEEET (PR) W soRS O 6
Tuifion &t uig wisfior & dra gewaem & oar gan &,
Tt efefr free Trar e § wnfire = off afre Rree &)
o G W @ W ST w8 |
PB % feurie @ o, Wifternaia &1 o.2% a6 gH
WEN et T T o7 | SEeAes Heie © T8,
NI T T AT ZaT] ) werasTge i
¥ 158 SFNTH AR a5 PEATREEIRTE weEy deT
Tore v, Taee fer &t wrel vw T 3w @ e dar
T G W Gedad & Rganh whifim @ 718 afw 39
forar spderer # gleguest & fg W and o g | @)
8603z MW W 0238 W @ FRg MM SRR
Fgdifen =7 59 3 F EmitifRes wefime, wm i
v v Slada whadtal & v sl favar |
PT 86032 W HT 0238 T A BT MU 370 TEART H
W, 18 IR 939 woga tEmhies o
e | wET—aw PGP WdE # R terwpits
SrERa A ST O Ng e s gregee, i

mma@aqﬁaﬁﬁmﬁm'ﬁruﬁﬁﬁ|
arr f, 1 cemrgfee SRt A ga Rg edlve A
agel wUTeT (T dient wud faam |

§SrdE ate & aFa, Swen © Wy fgamgee 9
Sredeefidy We i Wl @iff dn grgdey w1
fodt ¥ g Ye e, we ofn five & faers
HTETE UTHT 7T | §9 ST, 55°C OF 9 O @ wr
HE T gue dede, 9Ud 315 Je dede faamy b
T gye e Wi v gweien e wfE
veldeE A A e deiE o dewd e
FTEUAS] & AT S W & Y | we A o dEew
iy g free e @ g ol e § g
ara & dfFse fEr T @) sue werar s5°C el
Hfewrmn o mH O F e Sl Sudr A 9ud arg
0.04: W@ = %1 orooe & Fraaw 4 ton wE
weRT § i TNE Farm o7 | g oE, TEeag e
& e T T e Ty EIERT S9E aETE @ wrary
e, T H g s el g, g 1 T i
fyrer fafire amdeiioeme el 1 e % Rgems g
B OgET BT % W I @ weed ) smaed

= 1o

AR 9 woa M & 5 e fode faanw
(erdhdl) o emem & wHRd 5L offcErg e A
vardrii—arvadrard—Saredl amfa uftgrermel &
e, waTS e i Fral frelt afte o B
196 garsal /@ e o vy TN g it
we @ for gafo Befin @ &g wEed 9w 100
QEErE §HTET] BT Waldr &1 TG erar, NFSM % aed
fagre % 2R sre, wo, fhgarferm ity awsfearis
et = A

a1 wean—aeT SEl W Ue el fEEmEe e
TEAA T T 58 U 9 TFages TEET W
ftraT av w12 G g 2 o defete & et Y
e T & B e D e @ 2fteee e
W HTE fovar T

H—Firel St & forg feey weme ol & afniy
¥ o ¥en & ARdw o sgees oRes - T
WATH N @ 54 HWad 7 9, 06 3N a4 g mEE
el ol TR 31 oeEd) W § g9 o
ot avE, St O, gire, TN @i wde 9 16 TC 3ioe
-t TETEd!, ATADE, FAES J 500 ITATH TE
| = F O e % Ao (mrfeEad) e
aréE Wi omaiee. Reffete difls e el
wiftree =1 mERGT v geiefe e
grEy W OTEOTE e etz o o
vHdaETed 5 faes tieltaeTe TS S5 9t
T$ 3N T Sye-drewETeT JuE % T 950
ey wrifeds e & Wy e i o gl
AR T S W ST B TeeeEe (ST AT |
an el § giofsede  gwesfET @ S
TGS SR Y EIE e 7 IErT U Tl g
5, godr vl F ga # wgereT-ghads U F
wgETerif Tt @ G s0 ¥ SUTE) WTE, 9WE
ars favrg i wefifim ot o0 Y g aw o
wscreTa s @ e, fwifers deimes
e e W fEaTge offt wdeelea fg g |

sty B aEET oftey - 9T e argETe
R A YA, e & O Prae, ®fes w8
Fifas, TTIET @ R ST T M
SUH AT A WS & U 8 AT cry 8 W $
e gRfang yied 99T H oawe R )
FCTGiB ST W el QaENE @ Oie &Y. offy sreemd
ERe-SAGNYNEA N H wge @ gan §
Fifr s Tr5e W ap—o0: wt oy o fawng <1 )

S R @ 9% 9 W sreene @ e U
SHElETSes (9] 3N W0 AU @ eSSy o



T | wiew AuE § R § AR TlErEeY 55610000
aire fae fere 4 71,395 0% O =1 |

g drawg F fe we a0 fevenifts e o el o
Y T o R T e g wet & Faeres Ry
% foe saegee v man | ol g 9 (g & fom
Wreg T 4, A1 1GHs # e &9 wofeaied T
aire apfEfinferge @i wedra § offg 1922, GU
1955, 317 W1 1972 ] WEI 771 FRiea e 94 T |
FevATE 99 (INB) & flaas whifr 4 12 Herergy &1
WaY TH T, 24 B Aieve Wileed, 3T 54 BT
wafieas © o ue garthwrd o mar | gere anv
FEm ol vl ArelElel O 3uE s & ey
U, TR WAy (W 194, O 1922, W 1924,
3T W1 19-55) HT ST & T T TRATT T |

% 3 wwhe gy oR e s 9 e uws
FESTTETE BT SUwA] A arsvaa @ e @ o
Tiee-TE fm mar| 9da 9 um 9en 5 aOw
TShHTEEY, O UaEYE 06-212, WEEUA 08022,
HER T 04388, 3 WEEET 07971 77 300 & o
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4 EXECUTIVE SUMMARY

Co 18022 (Karan 18), a mid-late and high-yielding
variety has been approved for release in the
Variety ldentification Committes of AICRP(S) for
cultivation under North West Zone. This variety
was developed from the bi-parental cross (CoS
B436 x Co B9003) exhibiting superior performance
in AICRF trials for high cane yield and sucrase %, It
is resistant to red rot disease and moderately
tolerantto salinity.

Evaluation of 73 clones in the Pre-Zonal Varietal
Trial resulted in the identification of 13 elite 'Co’
canes (Co 25001-Co 25013} and one genetic stock
CoGS 25014 with superior cane yield, CCS yield,
sucrose content and resistance to red rot and
smut. Out of the 13 'Co' canes of 2025 series, 10
promising clones were advanced to AICRP
(Sugarcane) testing in Peninsular Zone.

Flowering intensity in the arrowing plot was
82.86% and 435 crosses were made utilizing 'Co’
and 'Co' allied varisties, I5H, IGH, CYM clones and
registered genetic stocks with emphasis on high
yield, high quality, resistance to red rot and smut
diseases. A total of 40,000 seedlings from 158
biparental crasses, 26 polycrosses and 39 general
collections were evaluated in ground nursery, As a
new initiative in participatory breeding approach,
10600 seedlings from 33 biparental crosses were
planted in ground nursery at the Research and
Developrment farm of Bannari Amman Sugars Pvt.
Ltd, Satyamangalam, A total of 197 clones
combining good field stand, yield, quality
parameters and resistance to red rot and smut
from second clonal trial were promoted to PZVT
multiplication. In PZVT, the clones Co 25003
(22.5086), Co 25005 (22.67%), Co 25009 (22.53%)
and Co 25010 {22.11%) recorded more than
22,00% sucrose at 12 months. Co 25005 exhibited
resistant reaction (R) toe red rot by plug and nodal

methods besides recording high sucrose % at
harvest. Evaluation of 12 elite clones at 5.
Mijalingappa Sugar Institute, Belagavi (Karnataka)
over two plant crops and one ratoon identified Co
21003, 2020-127, 2020-121 and 2020-152 as
superior for CCS yield and cane yield,
demonstrating their potential as location specific
promising varieties.

The energy cane SBIEC 14006 with high
harvestable biomass yield of 284.27 t/ha was
licensed to M/s, Radix Life Spaces Pvt Ltd,
Bengalury, Karnataka. A panel of 90 genotypes
was evaluated under imposed drought conditions
to identify robust markers for drought tolerance.
Marker Trait Association was observed for different
traits associated with drought tolerance. The
genoltypes were grouped into 22 R and 80 MR
through CCT for three years against red rot CF 06
isolate, Sugarcane database was developed for 18
descriptors on 2000 clones which include
information on pedigree, vield and guality
parameters, response to biotic and abliotic stresses
and flowering attributes. Four clones AA 2024-05,
KE 2024-01, RK 2023-83 and AA 2024-03 recorded
higher single cane weight, Julce weight and pol%
juice than the standard Co 86032 and were found
suitable for ethanol industry/integrated sugar
complex.

In IVT, Co 21002 for CCS yield and cane yield and
three test entries, (Co 21003, Co 21007, Co 21009)
were identified as best performers for sucrose
content. In the first plant crop of AVT, Co 19009 and
Co 19014 were promising with high cane and CCS
yield, For sucrose % at 12 months, five entries (Co
19009, Co 19014, CoT 19366, CoT 18366, Col
18369) recorded more than 5% improvement over
the commercial variety Co 86032, Analysis of two
plant and one ratoon data revealed that Co 18003,
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Co 18002, CoVC 18061 and Co 18009 were found
superior for cane yield and sugar yield. Co 18003,
Co 18013, Co 18002, Co 18009, CoVsI 18121 and
CoVC 18061 were superior to Co 86032 far sucrose,

Mine 'Co' canes which were accepted at the
AICRP(S) workshop held at PAU, Ludhiana were
supplied to seed multiplication centre, Padegaon.
As a part of targeted prebreeding efforts, eight
participating centres received 773.2 g of fluff from
the crosses made for the development of climate
smart genetic stocks. In the National Hybridization
Garden, 377 of the 470 clones flowered with a
flowering intensity of 80.21%. Twenty two centres
received 2456 kg of fluff from 456 biparental
crosses made from the National Hybridization and
Fluff Supply Program.

A total of 2,277 wild germplasm accessions which
included Saccharum spontaneum (1756), Erianthus
arundinaceus (233), Erianthus spp. (178), allied
Genera (62) and improved Erianthus for fibre (48)
were conserved at ICAR-5BI, Coimbatore and 47
high-altitude accessions were maintained at |CAR-
IARI RS, Wellington, Additionally, 1924 clones
which include 'Co' canes, foreign hybrids and
other registered genetic stocks were maintained
at Coimbatore. National Active Germplasm
malntenance comprised 296 notified and
registered genetic stocks, and 26 newly notified
clones were assigned index numbers. Among the
49 5. spontaneum clones collected from
Karmataka, Andhra Pradesh and Tamil Nadu, the
accessions IND 21-2106 and IND 21-2080
exhibited superior vegetative vigor, while IND 21-
2103 recorded maximum root-eye number
indicating strong ratoonability.

Somatic chromosome numbers were determined
in 20 accessions of 5. spontaneum collected from
different regions and wide cytotvpic variation
{Zn=40-112) was observed. FISH analysis revealed
that x=9 represents an intermediate evolutionary
stage and Peninsular clones showed only x=8,
indicating the sub-Himalayan region as the
evolutionary centerof 5. spontaneum in India.
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Three genetic stocks were registered with ICAR-
MNBPGR, New Delhi. G1 14-181 (INGR 25104 is an
interspecific hybrid derivative [[Co 7201 x Pathri
(5. barber) x Co 0209], exhibited tillering phase
drought tolerance and resistance to tropical and
subtropical red rot pathotypes (CF 06 and CF 0B).
Other two wild germplasm accessions of
S. spontapeum viz, IND 99-847 (INGR 25105)
collected from Kerala and IND 04-1372 (INGR
25106) collected from Mizoram were registered as
drought tolerant genetic stocks with high
geometric mean productivity and high drought
tolerance coefficient respectively.

Screening of E arundinaceus germplasm for
abiotic stresses identified three clones (SES 181,
SES 342, SES 347) with salinity tolerance, high
biomass, high accumulation of proline and
identification of 43 key Quantitative Trait
Mucleotides using GBS data revealed various
physiological traits and candidate genes
associated with drought tolerance.

Twenty four interspecific crosses were made to
develop trait specific genetic stocks, and red rot
screening against CF 06 identified 27 Rand 51 MR
clones by CCT, while the plug method detected 4R
and 47 MR genotypes. Sixty two interspecific
hybrids were evaluated under drought conditions,
and five clones (TSG521-16,21-39, 21-385, 22-365,
23-5) were identified as stable performers for cane
vield and physiological traits.

Large scale evaluation of 577 BCs;  progenies
invalving E, procerusidentified 134 superior clones
based on yield and quality traits. Under water
deficit stress, BCz andBCa hybrids showed lower
yield reduction {41.31%) than commercial checks
(50.77%). Four BCz clones (GU 22-70, GU 22-73,
GU 22-93, GU 22-110) were identified as drought
tolerant based on superior cane yield under stress.

Hybrids from crosses between Ergnthus clone
(IND 04-1377 TC) and Co 86032 exhibited wide
phenotypic variation in cane colour, height,
thickness, NMC and HR brix. Twenty three hybrids
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at 12 months recorded sucrose content of 14.16-
19.0%, and the Erianthus involved backcross
hybrid [IK 76-99x(Co 86032x04-774)-35] had
17.53% sucrose. Cylological and molecular
analyses revealed chromosome numbers of
2n=85-144, exhibiting 2n+n transmission and
hybridity was confirmed using Erianthus specific
markers,

Hybrid progenies derived from crosses involving
5. spontaneum with different cytotypes and high
sucrose varieties led to the identification of a
superior clone 55 2021-304 with high cane yield
and high Brix, and superior single cane weight.
Three clones (ISH 100, ISH 28, CYM 14-298) had
high mean cane yield, high mean sucrose content
and red rot tolerance across three rataon crops.

GISH analyses of the hybrid (BCs  clone Gl 18-2)
indicated 63.5% genome of S officinarum, 21.5%
of 5. spontaneurn, 10.75% of recombinant
chromosomes, 1.8% of Eronthus, and roughly
245% of unidentified genomic components
thereby confirming successful introgression of
Erianthusgenome.

A drought-responsive Cytochrome P450 gene (1.5
kb) from Co 06022 was successfully cloned and
sequenced. A conserved glycosyltransferase gene
(1.5 kb) was isolated, cloned and validated its
presence on chromosome 2B and containing
three conserved motifs (Glyco_transf_43, GIcAT-,
and PLNDZ458) in sugarcane. GWAS was
conducted In 499 sugarcane genotypes using
100K SNP array and identified significant marker
trait associations for yield and quality traits. KASP
assay validated red rof resistance associated ShPs
showing clear biallelic clustering for SNP 98
marker. Field screening against CF 06 pathotype
identified 11 Rand 51 MR clonesfrom 78 clones.

Suppression subtractive hybridization identified
452 and 625 drought-upregulated transcripts in
A5-04-1687 and TSGS5-20-24, respectively which
were primarily associated with MAPK, calcium and
phosphatidylinositol signaling pathways. Root
anatomical analysis indicated that the clone AS-

04-1687 exhibited drought adaptive traits with
increase in sclerenchyma and stele area. In
response to salinity stress, both T5GS 20-24 and
Co 94012 showed significant up regulation of
stress related genes, and a LIM transcription factor
induced by salinity was successfully cloned,

CRISPR/Cas9 edited plants targeting SWEET13c,
SWEET4a, and SWEET3a were regenerated and
validated through Cas9. Sanger sequencing and
ICE-CRISPR analysis identified indel mutations,
with one SWEET13¢-2 plant exhibiting an editing
efficiency of 11%, while six SWEET43-2 plants
displayed 1-3%indels. Synteny analysis revealed a
strong conservation with 5 spontaneum and a
correlation with cold stress responsive PP2Cgenes
thereby supporting thelr involvement in the
regulation of abiotic stress. Four thermaophilic
microbial isolates exhibiting high laccase activity
at 46°C were identified, and proteomic analysis
revealed 1,447 peptides with 134 differentially
expressed proteins, incuding lgnin degrading
enzymes such as xylanases, hemicellulases, and
cellulases. A full-length laccase gene (1.8 kb) from
Aspergillus sp. was successfully cloned for the
purpose of biomass delignification.

Undar the AICRF on seed through the farmers
participatory seed program (FPSP) from
Coimbatore, 1263.555 tons of breeder seed canes
(Co 86032, Coa 11015, Co 14012, Co 18009) were
distributed to both co-operative and private sugar
factories. Additionally, 1.13 lakh tissue culture
plants (Co 86032, Co 11015, Co 18009, Co 14012,
Co 0238, Co 0118, Co 15023) were supplied to
sugar mills, farmers and for breeder seed
production. Sixty virus free mother culture flasks
{CoB86032, Co 11015, Co 0238, Co 0118, Co 15023}
were provided to five tissue culture laboratories
located inTamil Nadu, Punjab, Karnataka and Uttar
Pradesh. From Karnal, 1900.52 tons of breeder
sead (Co 15023, Co 16030, Co 17018, Co 0118) was
delivered tovarious stakeholders, The on-farm and
FP5P seed production was 207.531 tons and
1692.989 tans, respectively, Approximately 50,000
tissue culture plantlets (Co 0118, Co 15023, Co
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17018) were generated, and 492 mother flasks (Co
0118, Co 15023, Co 17018) were sold to sugar mills,
for the cutivation of tissue culture plantlets. The
seed production and sale license for the variety Co
17018 was granted to six sugar mills. A total
revenue of Rs 27.14 lakhs was generated from the
Karnal centre.

DUS tests in four varieties [VS1 08005 (WS 12121),
Phule Sugarcane 13007 (M5 14082}, Phule-11082
{CoM 11082} and Phule Sugarcane 15012 (M5
17082)] was conducted. The re-characterization of
245 Reference Varieties for (RV) 27 DUS characters
and digitalisation of 100 RVswasdone.

Under CRISPR-Crop Network and allied genome
editing initiatives, polycistronic MATL-targeting
CRISPR-Cas%9 vectors were successfully
constructed and validated. Screening of over 300
transformants confirmed two MATL-edited plants
through molecular and sequencing analyses.
Genome editing of the strigolactone biosynthesis
gene MAX4-1 was accomplished to enhance
tillering and yield in elite sugarcane genotypes.
About 250 plants were confirmed for the presence
of the cas9 construct using the hygromycin
specific primers. In vitro mutagenesis of sugarcane
genotype Co 99004 using gamma rays led to the
identification of different roof system architecture
{R54) phenotypes. Three mutants (M72, M36, M48)
were found to be drought tolerant based on
physiclogical performance. Using the wvector
pRGEB3Z multiplexed gene constructs were
developed for SWEET 13c, 4a and 3a genes.
Targeted editing of the lignin biesynthesis
pathway (CAD gene) was undertaken to modify
biomass composition for biofuel applications.
Polycistronic construct targeting DS5ST, HPs,
flowering gene, TE1 and HTD2 genes were
developed in sugarcane.

Under Development of location specific varieties
through Institute-industry collzaborative
approach for enhanced sugar productivity inTamil
Madu, 20 promising sugarcane clones were
evaluated across 10 sugar factories and identified
twa high-performing clones (Co 19009, Co 21003)
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with superior cane yield, sugar yleld and sucrose
cantent,

In multi-location varietal evaluation trials
conducted across sub-tropical and tropical
sugarcane zones under ISMA, two entries viz,
Co 20016 and Co 271012 consistently
outperformed the check Co 0238 in cane yield,
sugar yield and key quality parameters across 16
sugar mills in the sub-tropical zone.

Application of a Bt-based hiopeslicide (Bt-62)
against white grub in sugarcane using Bio
Formulation Applicator (ICAR-SBI} in white grub
endemic area showed 33% reduction in white
grub population. Mechanical transplanting using
mini tractor-operated transplanters can achieve
vield comparable to conventional methods, while
offering substantial labour (72.7%} and time (5094}
savingsin sugarcane cultivation,

Preliminary fermentation studies using alkali-
pretreated and acid/enzyme-digested sugarcane
bagasse (Co 11015, Co 86032) and energy cane
biomass (SBIEC 14006, SBIEC 18001) confirmed
ethanol production. Among the 15 yeast isolates
tested, Saccharomyces spp. (straln B) and
Saccharomyces spp. (strain D) produced
comparatively high ethanol yields, Thirteen edible
fungal isolates were tested for growth on
sugarcane bagasse (Co 11015, Co 86032) and
energy cane biomass (SBIEC 14006, SBIEC 18001).
All the isolates showed good colonization, which
boosted crude protein content from 0.44% to
8.75% demonstrating the potential of edible fungi
to enrich sugarcane residues with protein,
Improving their nutritional value,

Sugarcane-based farming system (1 ha)
comprising cropping system (sugarcane +
blackgram), dairy, goats, fish, poultry and
vermicomposting units In the institute has
indicated dairy as the most profitable, while
cropping system contributed the largest share
(46%) of farm Income, with overall net profit of the
farming system as ¥4.9 lakh/year. Natural farming
with intercrop + trash mulching recorded cane
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yields of 66.9-94.7 t/ha, slightly lower (5-7.5%)
than conventional farming (66.8-115.0 t/ha), but
recorded reduced production costs (12%). The
system enhanced soil organic carbon {0.54%),
microbial carbon and nutrient cycling, ensuring
environmental safety and leng-term
sustainability,

Drip irrigation in sugarcane achieved the highest
cane yield (152.1 t/ha) and CCS yield (20.9 t/ha)
while using less irrigation water (560 mm/haj,
outperforming trash mulching and skip furrow
methods. Juice quality remained unaffected by
irrigation practices, but drip irrigation clearly
demonstrated higher water-use efficiency and
productivity compared to farmers' practice.

Conventional and reduced tillage produced
similar weed dry weight at harvest. Hand weeding
(7.1 g/m?*, Pendimethalin + intercrop + trash
mulching + ready mix (6.85 g/m?), and
Pendimethalin + trash mulching + ready mix {6.89
g/m?) were the most effective in reducing weeds.
High yields were achieved with integrated weed
management practices, recording 113.8-116.8
t/ha. Nine combination of new herbicide
molecules were tested In sugarcane plant crop
under field condition. Amang herbicide
combinations, pre-emergence application of
Clomazone + Sulfentrazone @2.5 kg/ha followed
by one inter-cultivation at 60 DAP recorded the
highest cane yield (102.62 t/ha), weed control
efficiency (86.5%) and lower weed index {2.28).
Field trial on drone-compatible herbicide spray
volumes against conventional knapsack spraying,
hand weeding, and untreated control revealed
that, pre-emergence Atrazine at 1.25 kg a.i/ha
with 25-50 L/ha spray volume did not affect
sugarcane germination. Atrazine at 1.25 kg a.i./ha
with 25 L/ha spray volume achieved the best
results, with lower weed count (38.7/m?), weed dry
matter (9.7 g/m?), and higher weed control
efficiency (92.49) at 35 DAP.

Hydroponic and field evaluations in sugarcane
identified key physiological traits such as

chlorophyll dynamics, canopy temperature
depression, metabolites and antioxidant
responses as reliable Indicators of nutrient use
efficiency. Genotypes differed markedly in
nitrogen, phosphorus, and potassium uptake and
utilization, with limes such as Co 86032, Co 140132,
Co 14005 and AS 04-1875 showing superior
performance across nutrient regimes. Efficient
genotypes maintained high leaf area,
photosynthetic stability, carbohydrate reserves,
and stronger antioxidative protection under
nutrient stress. These findings enable classification
of nutrient-efficient cultivars to support genotype
selection and precision nutrient management for
improved cane yield and resilience. Hydroponic
screening at 9 and 12 d5 m"' EC was standardized
for rapid identification of salinity-tolerant
sugarcane clones. Among the tested clones, ColM
265 and Co 86032 exhibited better physiological
resilience under salinity compared to the
susceptible Ca97010.

Morpho-physiclogical trait analysis in sugarcane
revealed that clones with erect top leaves and
planophile bottom leaves efficiently harvested
solar radiation. Cane yield showed significant
positive correlation with plant height, total dry
matter, cane volume, NMC and germination %,
while leaf angle of insertion had a negative
correlation. Clones wiz,, Co B5019, Co 17004 and
Co 86032 demonstrated superior photosynthetic
rates and efficient carbon metabolism, with
TVD+2 leaf position contributing maximum
photosynthetic activity, underscaring the
importance of canopy architecture and nitrogen
statusinenhancing biormassand yield.

Waterlogging stress, induced under hydroponic
system reduced redox potential and growth traits.
Co 62175 showed superior tolerance with better
plant height and leaf number than Co 86032,

Study on the effect of new ICAR-SBI formulation an
drought showed that the formulation No. 3
combined with Methylobacterium spp., Impraved
physiological traits such as leaf water status, wax
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content, proline accumulation, antioxidant
activity, and tiller numbers under both irigated
and unirrigated conditions. Under unirrigated
moisture stress, this treatment significantly
increased millable cane numbers by 63% in
Co 86032, 48% in Co 18009, and 30% in Co 11015,
highlighting its efficacy in mitigating drought
stress and enhancing productivity.

Drought evaluation of seven AVT 18 series clones
revealed that, Co 18002 and Co 18003 maintained
high shoot populations and growth, and were
rated tolerant (T). Co 18009 Co 18013 and
Co 18024 were rated moderately tolerant (MT).

Evaluation of Co 18 and Co 19 serles clones under
salinity stress revealed that Co 18002, Co 13003
and Co 85019 maintained high cane yield under
both control and salinity, while Co 18001 and
Co 97010 performed well only under control
conditions. Among the Co 19 series, Co 19008 and
Co 19009 exhibited superior morpho-
physiological traits and yield under both
environments. Overall, Co 18002, Co 18003,
Co 19008 and Co 12009 were tolerant and
considered for commercialization in the
Peninsular Zone, especially saline-prone areas of
tropical India.

A polynomial regression is used to model non-
linear relationships between normalized LAl and
Growing Degree Days (GDD). The 3% order
polynomial fits the observed data with an ¢ value
of 0,95 indicating that the 3° order polynomial
model is an excellent predictor of normalized LAI
based on GDD for the sugarcane clones.

Two soil profiles {(low-land and up-land) at |CAR-
SBl, RC, Kannur were characterized under
persistent waterlogging conditions. The low-land
soil profile extended beyond 160 cmin depth, with
a sandy topsoil that gradually transitioned into a
clay-rich subsurface. This clay layer restricted
vertical water movement, resulting In poor
drainage. The bulk density decreased with depth,
ranging from 1,56 mg/m® in the surface layer to
147 mg/m® in deeper layers, while hydraulic
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conductivity remained low at less than 2.5 cm/hr.
In contrast, the upland soil profile exceeded 175
cm in depth and was sandy throughout. Here, the
bulk density increased with depth, reaching more
than 1.8 g/cm® at the bottorn. Although the sandy
texture provided high hydraulic conductivity, the
shallow groundwater table and landscape
position led to persistent waterlogging in this
area.

50il calcareousness was reduced by both FYM and
daincha incorporation, with daincha showing
higher reduction (5.6%) compared to FYM (2.5%),
indicating effective amelioration. Phosphorus
management significantly influenced cane yield,
while organic amendments, crop geometry, and
interactions had no significant effect. The highest
cane yield (152.25 t/ha) was recorded under the
treatment of 50% S5P + Urea N equivalent to 50%
DAP at basal + 50% DAP at 90 DAT. The experiment
successfully achieved the STCR target of 150 t/ha.

Under AICRP on sugarcane, 14 new sugarcane
genotypes were evaluated under two fertilizer
levels (100% and 125% RDF), there was no
significant effect of fertilizer level in cane yield.
Among the genotypes, Co 18003 consistently
excelled, combining high cane yield, superior CC5
yield and stable juice quality, making it the most
promising entry compared to standard checks.

5. robustum genotype 51 NG 142, producing
purple leaves and red-fleshed stems, was
evaluated for bicactivity through solvent
extraction and antioxidant assays. Chloroform and
dichloromethane extracts showed the highest
flavonoid and phenolic contents, with radical
scavenging activities exceeding B0%, confirming
their strong antioxidant potential.

ITMC and techno commercial meetings of Agrl-
innovate were conducted to take decisions on
different aspects pertaining to technology
disclosures, patent applications and
commercialization of technologies developed by
ICAR-SBI. MTA was signed between ICAR-SBI and
ICAR-CICR for two novel cry8 genes discovered by
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ICAR-SBI towards the develapment of transgenic
cotton for the management of cotton stem weevil,
Registration certificates for Co 12029 (Karan 13),
Co 18009 and Co 13035 (Karan 14) was obtained
from PPVEFRA. Five copyright certificates were
received. Licensed the following technologies vz,
SBIEC14006 - An energy cane with high biomass
production, ICAR-5B1 EPN Biopesticide
formulation to two firms, Cotesia flavipes and
Telenomus dignus mass multiplication technology
against internode borer with release station and
sugarcane variety Co 17018, Ten MoUs were
signed underscoring strong progress in
technology transferand commercialization.

Under CCT method, among 3588 screened clones,
521clones (14.93%) were free from red rot
infection and rated as R and 754 clones (21.61%)
were categorized as MR and the remaining clones
were rated as 5 (39.2%) or MS (17.7%) or HS (6.6%).
Besides, identified one resistant clone among six
PZVT clones tested for fleld tolerance. VT and AVT
clones were evaluated for red rot, smut and other
diseases In sugarcane and resistant and tolerant
clones were identified. Under quarantine, eight
genotypes in Mational Active Germplasm and four
genotypes in National Hybridization Garden were
cleared,

Under AICRF, 10 red rot isolates were evaluated on
15 differential varieties and the new isolates were
more virulent than standard pathotypes. Three
designated C. falcatum pathotypes were
sequenced for genome analysis, MLST analysis of
C. falcaturn using six genes indicated that the
sequences were grouped with the type strain and
C. falcatum pathotypes were closely related to
C. sublineola, C. graminicola and C. cereale,
Effectars coding genes were predicted from the
genome of C. falcatum and differentially expressed
effectors in susceptible (CoC 671) and resistant
{Co 93009) sugarcane cultivars were identified
throughtranscriptome sequencing.

Red rot resistance in sugarcane was initiated by
genome editing involving candidate genes (LOX3

gene, CAX4). Gene sequences of these two targets
were screened for identification of efficient target
sequences, location of PAM sites and guide RNAs
were designed using CRISFCR program for these
two target genes. Transformation of red rot
susceplible cultivars (Co 0238 and CoC 671) with
the construct has beeninitiated and the calli are in
different stages of selection. Expression and
purification of recombinant EPL1 for in vitro pull
down assay has been undertaken to identify the
interacting host receptor proteins.

Interaction between sugarcane and five species of
Fusarium from pokkahboeng (PB) infected plants
indicated that, all the species were not involved in
inducing wilt and the severity of wilt varies with
the Fusarium specles, For the management of PB,
drone spraying of Propiconazole up to 0.2% was
standardized. Under biological control, 158
bacterial and B85 actincbacterial cultures were
isolated from the rhizosphere soils of different
sugarcane growing regions, screened against
F.sacchari causing wilt and C. falcatum causing red
rot and selected best ones for evaluation under in
vive conditions. Endophytic bacteria isolated from
Co 86032 and Co 0238 were screened in vitro for
antagonistic potential, PGP and abiotic stress
tolerance properties. Among 379 bacteria isolated
from Co 86032 and Co 0238, 18 bacterla exhibited
very strong antagonistic potential.  Screening
endophytic bacteria for various PGP properties
identified six high ammonla producers, three high
phosphorous solubilizers, 21 high Zn solubilizers,
14 very high siderophore producers and 13 high
Indole acetic acid preducers. Also, two endophytic
bacteria exhibited very high drought tolerance
property under in vitro conditions.

Under integrated approach, efficacy of
mechanized sett treatment with chemicals/
settling planting from treated setts and soil
application of bicagents were found to be
significantly effective against red rot, smut and
wilt, Further, dual treatment of setts with hot water
at 55°C followed by nursery inputs in Sett
Treatment Device (STD) and spot application of
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bioagents at the time of planting had significantly
reduced non fungal diseases wz, GSD and YLD
incidence. Similar integrated approach has been
validated in banana for enhanced growth
promotion and yield attributes. Also dual
treatment with hot water at 54°C followed by
Propiconazole at 0.01% had completely protected
Co 97009 from 100% smut incidence in control.
Similarly, dual treatment with hot water followed
by chemicals/ bioagents had been proved against
bacterial rot of ginger, mosaic and mealy bug in
cassava, nematodes in turmeric and banana in
cropspecific ICAR institutes, Outreach activitieson
the management of sugarcane fungal diseases
indicated that, realizing the potential of Sett
Treatment Device (STD), Tamil Nadu Government
under NADP-REVY-DRP based projects, approved
100 STD units on subsidy for developing
entrepreneurship to establish healthy nursery
units in all the mills including co-operative, public
and private mills @ 1 to & units / sugar mill, Out of
100 sanctioned units, training was given to &0
entrepreneurs, from which about 506 participants
were benefitted with respect to healthy settling
production. In addition, under NFSM, updating
the technical Inputs for raising healthy nursery for
red rot management was done through small
scale training and demonstrations on the role of
rmechanized priming of single bud setts using Sett
Treatment Device (STD) in various locations of four
sugar mills viz,, Hari Nagar, Hasanpur, Sidwalia and
Markatiaganjin Bihar.

Indexing of tissue culture (TC) plants for non-
fungal diseases revealed that, out of 54 samples
from ICAR-5BI, 96 and 44% samples were free from
yellow leaf virus and GSD phytoplasma,
respectively. Similarly, 10 TC samples from EID
parry, Pugulur, TN and Verdant Bio-Agri LLP
Bagalkot, Karnataka showed 50% free from
viruses, Sugarcane yellow leaf virus (SCYLY) coat
piotein gene expression, recombinant protein
production and purification were standardized
using prokaryotic and eukaryotic expression
vectars. Polyclonal antibody was developed
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against the SCYLY and was standardized under
DAC-ELISA method using the highly susceptible
samples as well asfrom the apparently healthy and
TC samples. Host plant changes upon
phytoplasma infection through transcriptional
profiling in four cultivars showed that, more than
80 genes related to phytohormone biosynthesis
followed by defense and photosynthesis genes
were down regulated in phytoplasma-infected
plants compared to healthy plants. For
phytoplasma diagnosis, recombinase polymerase
amplification primers were designed and
standardized.

Twa novel cryd genes were cloned into a Bacillus
thuringiensis shuttle vector for toxin expression
and subsequent biocassay studies against the
cotton stem weevil, Pempherulus affinis, in
collaboration with ICAR-CICR Regional Station,
Coimbatore. Successful expression of the cry@
genes was confirmed, and preliminary diet-
incarporation bicassays showed B0-90% larval
mortality in toxin-treated diets compared to the
control.

An improvised chimney and box method was
standardized for large-scale production of
Telenomus dignus. Egg parasitization across
batches ranged from 55.6-100.0% in the box
method and 71.3-95.0%in the chimney method,

A total of 89 intergeneric sugarcane hybrids
derived from E procerus crossed with 'Co’ canes
were evaluated for resistance against borer pests.
Under field screening for early shoot borer (ESB},
ninaGHs showed least susceptibility, and artificial
screening studies further identified GU 19-22, GU
19-55 and GU) 19-72 as [east susceptible. Screening
against internode borer {INB) classifled 12
genotypes as least susceptible 24 as moderately
susceptible and 54 as susceptible. Based on INB
incidence and its Impact on internode
morphalegy, four genotypes (GU 19-4, GU 19-22,
GL 19-24, GU 19-55) were identified as resistant,

Fifteen IGHs derived from E arundinaceus with
5. spontaneum were fiald-screened for resistance
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to ESB and INB. The results revealed that four
genotypes viz, CYM 06-212, CYM 08-922, CYM 04-
388, and CYM 07-971 showed complete resistance
to ESB. Subsequent artificial screening under
severe ESB infestation confirmed that genotype
C¥M 08-922 exhibited more than 20% plant
survival, Based on INB incidence and its effect on
internade morphology, three genotypes (CYV D6-
924, CYM 07-981 and CYM 08-922) were identified
as resistant,

The biological effects of Type | (SBIEC 11003, SBIEC
13010, SBIEC 11002, SBIEC 14003) and Type |l
(SBIEC 14006, SBIEC 11004, SBIEC 11001 and 5BIEC
14001) energy canes to ESB and INB revealad
significantly lower larval and pupal survival on
Type ll energy canes. Besides, larvae of both borer
pests exhibited a prolonged larval developmental
period on Type Il energy canes than on Type |,
indicating that Type |l energy canes are
comparatively less suitable for larval growth. The
extended developmental duration suagests the
presence of antibiosis related traits in Type |
energy canes, which may contribute to enhanced
resistance against sugarcane borers,

Comparative gene expression analysis in early
shoot borer-infested and uninfested plants of
Co 86032 and CYM 08-922 revealed a strong
induction of lipoxygenase (LOX) and glutathione-
S-transferase {GST) during the early phase of
infestation, particularly In leaf tissues, indicating
their role in early defense responses. LOX
expression remained elevated at later stages,
especially in shool tissues, suggesting its role in
both early and sustained defense against borer
infestation,

A novel diet-incorparation bioassay method was
developed as an alternative or supplement to the
conventional carrot disc contamination method.
Using this diet contamination bioassay, the spore-
crystal mixture of Bt-62 produced on different
media caused high mortality {30.0-80.0%) in first-
instar grubs, demonstrating the effectiveness and
reliability of the method for evaluating Bt toxicity.

Crown mealybug infestation in Co 86032 resulted
in yield loss of 9.1 t/ha at a 10% incidence level,
corresponding to an economic loss of ¥30,940/ha.
Field studies identified Leptomastiy sylvae as the
predominant parasitoid, with parasitism levels
ranging from 9.70to 23.77%, while Promuscidea un
fasciativentris also contributed significantly.
Laboratory studies showed high parasitism by L,
sylvae on advanced nymphal instars, with
comparable parasitism by virgin and mated
females. Among insecticides evaluated,
Thiamethoxam was relatively safer to L sylvae,
whereas Carbofuran was the most effective
against crown mealybug under field ftrials.
Screening of entomopathogenic fungi revealed
15 Metarhizium anisopliae and 5 Beauverig
bassiana isolates with high pathogenicity, causing
75-95% rmaortality.

Fungal DNA barcodes of the isolated
entomopathogenic funagi (EPF) were deposited in
the NCBI GenBank to confirm species identity, The
EFF isolates were evaluated against ESB, INB and
fall armyworm. Several M. anisopliae and
B, bassiana isolates exhibited high pathogenicity,
causing 75-100% mortality in all three pests, with
some isolates inducing 100% mortality in
advanced or third-instar larvae, Notably, seven M.
anisoplice isolates and one B, bassianag isolate
demonstrated broad-spectrum efficacy, causing
consistently high mortality (B0-100%) against
ESB, INB and fallarmywarm.

Silicon profiling of sugarcane varieties showed
significant difference in leaf sheath silicon content,
with Co 06030, Co 06022 and Co 0238 registered
the highest levels and Co 11015 and Co 09004
exhibited the lowest. Leaf sheath silicon content
showed a significant negative correlation with the
incidence of ESE and INB, whereas silicon content
in the rind was not significantly associated with
borerincidence.

Among five 5. spontaneum genotypes, SES 519
recorded the highest silicon content.
Incorporation of silicon-rich SES 519 leaf powder
into an artificial diet significantly reduced the
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growth, development and reproductive potential
of ESB and INB compared to a standard sorghum-
based diet, indicating a detrimental effect of
silicon on borer bioloay,

Twao Bt crystal toxin genes, cry85al and cry9Eb,
effective against white grub and INB, respactively,
were isolated from indigenous Bacillus
thuringiensis strains and codon-optimized for
expression in sugarcane. Gene constructs wers
developed using the pCAMEIA1305.1 vector
incorporating a GRP signal peptide under the
control of the Porterisia ubiguitin promoter. A
vacuolar targeting sequence was included in the
crySEb construct, whereas it was absent in the
cry85al construct. The constructs were first
transformed into £ coli, then mobilized into
Agrobacterium tumefaciens strain LBA4404 and
confirmed by colony PCR and Sanger sequencing.

The Bt-62 strain, produced in a fermentor, was
applied near the root zone atadose of 1.0 10"
CFU /ha, using a manually operated applicator. The
treated plot showed 53.01% reduction in white
grub incidence, compared to only 6.52%
reduction in the control plot.

Yield loss due to crown mealybug was estimated
at 7.1 tonnes/ha when the incidence level reached
10% in the sugarcane variety Co 11015 CMB
infestation caused a substantial reduction in julce
content which was five folds lower in infested
canes compared to healthy ones. The mean juice
content from fve infested canes was 579 ml,
whereas it was 3,225 mlin the healthy canes in the
same varlety. In addition, Brix value and juice
purity percentage were marginally lower (1.0-
1.2%) in the CMB infested canes,

Exposure to elevated CO, concentrations {450,
550, 750 ppm) did not adversely affect the growth
and development of INB. Larval duration
decreased with increasing CO, levels, while pupal
and adult stages remained unaffected in both
natural hosts and artificial diets. The species
successfully completed its life cycle under
elevated CO, conditions, and ESB completed its
entire life cycle within 50 daysat 550 and 750 ppm.
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Five monoxenic entomopathogenic nematode
(EPM) isolates were evaluated for in vitra mass
production using yeast extract-based media with
four treatments, All the isolates multiplied
successfully; however, significant variation in vield
was observed among species. The production of
infective jJuveniles ranged from 400 to 1,20,000 1s,
with Steinernema surkhetense (SBIP3) recording
the highest yield of 1,20,000 Lis /miof media.

Significant interspecific variability was observed
among EPN Isolates in tolerance to environmental
stresses. Desiccation tolerance ranged from 72-
100%; with Steinernema glaseri showing the
highest tolerance, while Heterorhabditis spp. were
less tolerant. 5. glaserd and 5. sfamkayal also
exhibited better tolerance to high temperature
(40°C). UV tolerance varled widely; all Steinernema
isolates retained virulence after UV exposure,
whereas one H. indica isolate showed less
tolerance, The ICAR-S5BI EPM biopesticide
formulation technology has been commercialized
totwo biopesticide companies.

Five isolates H. indica SBITND78, H. bacteriophora
SBIPS, Steinernema surkhetense SBIP3,
5. thermophillum SBIH1, and 5. siamkayai SBITNT1
were mass-produced, formulated in talc and
supplied to AINPSAP centres. Laboratory
bioassays showed 25-100% rortality of first-
instar white grubs, while pot trials with sugarcane
cv. Co 11015 showed 8% mortality by H. indica
SBITND78. A field trial in Tamil Madu demonstrated
that H. indica SBITND?78 reduced white grub
populations by 78%, comparable to Imidacloprid
treatrment.

The compatibility of H. indica (SBITMD7E) with the
EPF fungi M. anisoplinoe and B. bassiong was
evaluated against G. mellonella larvae and first-
instar white grubs (H. serrata). Although all the
treatments caused mortality, EPN alone caused
mortality of within two days, where as EPF alone
achieved 100% mortality by eight days. Combined
EPN-EPF applications resulting In reduced
virulence and lower mass production compared
with individual treatments, with fungal growth
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being inhibited in EPN-infected hosts. These
resultsindicate alack of compatibility between the
evaluated EPN and EPF under tested conditions.

A CMMN model for sugarcane nematode
identification was converted to a mobile-
compatible format (Tensor Flow Lite/ONNX) and
integrated into an Android app via Android 5tudio,
The app allows users to input images through the
camera or gallery, processes them locally, and
displays predictions. The APK-based app
accurately identifies nematode images at 10
magnification with 92%accuracy.

From ICAR-SBI RC, Kannur, GUK 14-48 (INGR
25037), a rare interspecific hybrid of
5, robustum characterized by red flesh, superior
cane yield and high levels of phenolics,
antioxidants and anthocyanins was registered asa
genetic stock with NBPGR. Clone, GUK 17-301 with
bamboo andwaterlogging resistanceinits lineage
was assigned 'Co’ status {Co 24015) based on its
superior performance for cane yield and quality.

The world collection of 3,280 sugarcane
germplasm accessions of Saccharum species and
allied genera was effectively conserved,
characterized and utilized. Comprehensive
monitoring of sugarcane germplasm revealed the
occurrence of major diseases and insect pests at
varying intensities, with effective biological
control measures, particularly the successful
establishment of Epiricania melanoleuca,
maintaining pest populations at low levels and
ensuring quarantine safety. In vitro conservation
and cryopreservation protocols supported long-
term germplasm preservation, while molecular
characterization using 55R markers enhanced
understanding of genetic diversity. Studies on
floral development, seed maturation and
germination dynamics provided insights to
improve true seed viability and planting value,
collectively strengthening germplasm
management and sugarcane improvement
program.

A PhysiolndexR package was developed as a
unified analytical framework for computing
classical and nowvel stress tolerance indices,
physiological traits and composite metrics,
enabling efficient genotype evaluation, ranking
and prioritization under multi-stress
environments. By integrating quantitative stress
indices with physiclogy-based trait estimation
and advanced composite scoring methods, the
tool strengthens data-driven decision-making in
crop breeding and physiolegy, thereby
supporting the identification of climate-resilient
genotypes and advancing sustainable agricultural
production.

The outreach programs Included six sponsored
training programs for cane growers / cane staff, 22
one-day training programs with 680 participants,
141 exposure visits for B294 students/
academiclans and 63 personalized advisorias
benefitting 180 sugarcane farmers, Two frontline
demonstrations were completed on the varieties
Co 11015 and Co 14012, National Science Day was
celebrated on 2B February 2025 with the
participation of over 1000 students of various
schools and colleges. Participated in four agri-
based exhibitions in Coimbatore and Erode
districts by putting up a stall. A farmer-scientist
interaction was organized for the participants of
Farm School on AIR on 'Sugarcane farming far
prosperity. DD Kisan, Mew Delhi had produced a
program 'Farmers reap benefits from improved
sugarcane varieties' {in Hindi) with inputs from the
Institute.

A survey among the cane development personnel
on perceived usefulness of social media revealad
that 28 majority had agreed with the statement
'Using secial media makes it easier to distribute
information to stakeholders In sugarcane
agriculture’ Survey based studies were conducted
in nine districts in Tamil Madu to get feedback
about the performance of micropropagation in
sugarcane, Contents for the mobile app Cane
Adviser 2.0 were finalized and have received the
apkfarmat for English version,
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5. RESEARCH ACHIEVEMENTS

5.1 Division of Crop Improvement

Breeding superior sugarcane varieties of
different maturity with improved cane
yield, quality and resistance to bioticand
abioticstresses

Breeding sugarcane varieties for tropical
region

'Co’ canes identified

Thirteen elite clones were identified from the pre-
zonal varietal trial conducted during 2024-25 and
assigned 'Co' numbers (Co 25001 to Co 25013) and
one clone viz, CoGS 25014 was identified as
genetic stock for high CCS yield, high cane yield
and sucrose %, The performance of these elite
clones in comparison with the standards is
presentedinTable 4,

'Co'canesselected for AICRP(S) trials

Out of 13 'Co’ canes of 25 series, 10 'Co' canes
(Co 25003, Co 25004, Co 25005, Co 25007, Co
25008, Co 25009, Co 25010, Co 25011, Co 25012,
Co 25013) were selected for testing in Zonal
Varietal Trial in Peninsular zone,

Hybridization (2025)

Out of 350 clones planted in arrowing plot, 290
flowered with flowering intensity of B2.B6%. A
total of 435 crosses were effected which included
285 biparental crosses involving tropical and
tropical clones, 100 crosses between tropical and
subtropical clones and 30 crosses involving 15H,
IGH, CYM clones, genetic stocks and 20
polycrosses utilising high yielding, high guality,
red rot and smut resistant parents,

(5. Alarmelu, AJ, Prabakaran, A. Anna Dural,
R Karuppaiyan, K. Elayaraja, Adhini 5, Pazhany and
H.K. Mahadeva Swamy)

Ground Nursery (2025)

Forty thousand seedlings from 158 biparental
crosses, 26 polycrasses, one self and 39 general
collections were evaluated. The biparental crosses
ISH 100 % Co 11015, CoVC 14062 x CoC 671,
Co 11015 x CoVC 14067, Co 8371 x Co 12009,
CoC 671 x CoVC 14061, Co 8353 x Co 11015,
Co 17015 % Co 13007, Co 21010 ¥ Co 775 and
Co 21008 % Co 11015 exhibited good field stand,
cane thickness and clones with HE brix above
23.0%.

(5. Alarmelu, A4 Prabakaran, A. Anna Durai,
R. Karuppaivan, C. Appunu, K. Elayvaraja,
Adhini 5. Pazhany, H.K. Mahadeva Swamy and
. Gopalareddy)

Seedling raising for ground nursery (2025-26)

As a new initiative in participatory breeding
approach in collaboration with sugar industry,
10600 seedlings from 33 biparental crosses were
planted in ground nursery at the Research and
Development farm of Bannari Amman Sugars Ltd,
Satyamangalam. Also, 23500 seedlings from 183
biparental crasses, 22 polycrosses and 28 general
collections were planted for evaluation in ground
nursary,

(R.M. Shanthi, S, Karthigeyan, K. Mohanraj,
5. Sheelamary, R.T. Maruthi, T. Lakshmi Pathy,
R. Gobu and K. Praveen)

First Clonal Trial -Ratoon (2025)

Out of 3060 clones selected from ground nursery
and evaluated for NMC, cane thickness, cane
height and HR Brix at 240 days in ratoon crop, 100
clenes had HR brix of >19.0%. The crosses,
Co 17003 x Co 97015, CoVC 14061 x Co 11015,
Co 13014 x Co 11015, Co 13014 x Co 97015 and
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Table 4. Performance of 'Co' selections at Coimbatore

| (ha)  (tha) oW lw | |
Co 25001 ICUIHQIEXCDITUTE T8.58 { 118.68 Z'I ?2* | 2178 | R 5]
C625002 | Co V89101 xISH 266 17261 | 2479 | 2144 | 2077 | R R
Co 25003 | Co 86032 % CoC 8007 2064* 12670 | 2230* | 2250* | MR | R
Co 25004 |cwc 14062 x Co 11015 2003 | 12576 | 2073 | 21.69 MR | -
C025005 ] C099008x CoPant97222 | 2091 12976 | 2232 | 2 ?E?*_ ERi
Co 25006 | Co Be032 l:l] 94005 TQE_D ‘ 1_2_3.2? ?U.E? EDEE | h_ﬂR R
Co 25007 | Co 86032 x Co 92008 2092*  13837* 2005 | 2108 | R R
Co E_?EIE | CCE 99006 x Co 0209 T?.?.'i 1 1.25.13 E{Eﬁﬂ .'_l_'l 38 | ME R
Co 25009 | Co 86032 x CoC 8001 2040 | 12444 | 2135 | 2253 | MR | -
Co25010 | CoM 12085 GC 2192* 13267 | 2060 | 2211* | MR | R
Co25011 |PZVT2017-187xCo94008 | 1977 12448 | 2008 | 2130 | R R
C025012 | Co 8347 % Co 12014 2049* 13538 | 2082 | 2015 | R R
C025013 | Co 99008 x CoPant 97222 2267 | 15274* | 1987 | 21.98* | R R
Genetic stock
CoGS | Co86032GC 2171* | 13868% | 2051 | 2158 | S 5
25014 |
Standardsl
Co 09004 | 1810 11618 | 2287 | 2190 |
Co11015 | 2081 12198 | 2329 | 2347 |
Co 86032 | 1774 12104 | 2039 | 2062 |
CoCo71 | 1600 | 9927 | 2358 | 2245 |
&) | 284 1680 | 128 | 133 |
& | 972 890 297 | 303 |

Co 12009 x Co 8371 were the best with mean HR
brix % of 19.21, 19.52, 1858, 18.84 and 18.38
respectively, The crosses Co 86032 x B3V297 and
Co 11015 x Co 0212 were identified as promising
biparental combinations with high number of
selectable progenies for good ratoonability.

(5, Alarmelu, AJ, Prabakaran, A. Anna Durgl,
R. Karuppaiyan, C Appunu, K. Elayaraja and
H.K. Mahadeva Swamy)

FirstClonalTrial (2025-26)

Out of 2856 clones screened, the crosses Co 8371 x
Co 19009, Co21009x Co 19009, Agali 2018-24x Co
19009 and Co 19008 x CoVC 14061 gave more
selections with high HR brix (= 21.0%) (Fig. 2).
Progenies derived from the biparental crosses
with Co 12009 as male parent recorded high H.R

Brix (%) values at 240 days,

(R.M. Shanthi, 5. Karthigeyan, K. Mohanraj,
5. Sheelamary, R.T. Maruthiand T. Lakshmi Pathy)
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Fig. 2. Promising biparental combinations with
high selection percent

Second Clonal Trial-Trial |

Out of 330 clones evaluated, 70 clones recarded >
19,0% sucrase at 10 months compared to 18.40%
in the best standard Co 86032 and 34 clones
recorded more than 22.0% sucrose, high
proportion of recombinants combined high juice
sucrose along with red rot resistance (CCT), Clones
with Co 11015, CoTl 14111, Co 86032, PZVT 2018-
47 and CoC 671 as one of the parents recorded
high early sucrose accumulation and contributed
for more than 41.0% of selections. Based on overall
performance, 123 clones with good field stand,
yield, quality and red rot resistance were selected
for furtherevaluationin PZVT.

(S, Alarmelu, AL, Prabakaran, A. Anna Dural,
R. Karuppaivan, C. Appunu, K. Elayaraja,
Adhini 5. Pazhany, H.K. Mahadeva Swarmy and
K. Gopalareddy)

Second Clonal Trial-Trial Il

Out of 348 promising clones evaluated, 57 clones
recorded mare than 21.0% sucrose at 330 days
The clone 2023-014 developed from the cross
Co 8371 xCo 11015 recorded a maximum sucrose
of 2260%. The clone 2023-504 from the cross
Co 0209 x Co 8347 recorded the maximum single
cane weight of 2.80 kg and 3.60 cm cane diameter.
The clone 2023-114 identifiled from the cross
Co 11015 x Co 94008 recorded a maximum cane
height of 340 cm. Screening of clones for red rot by
CCT method indicated that 17.82% of the clones
were exhlbiting resistance to red rot and 32 clones
combined both high juice guality and red rot

ICAR-SBI Annual Report 2025

resistance. The crosses with maximum selection
are Co 11815 x CoVC 14061, Co 11015 x Co 94008,
Col1015%x85R 1686, Col1015 % Co 24005, Co 13014
% Co 94008, Colk 8102 x Co 12014 and Co 8371 x
Co 11015, Based on overall performance, 74 clones
were selected and promoted to PZVT multiplication.

RN, Shanthi, 5, Karthigeyan, K. Mohanraj,
5. Sheelamary and T. Lakshmi Pathy)

Pre-ZonalVarietal Trial (Coimbatore)

Perfarmance of 'Co' canes identified during
2024-25 at Coimbatore

Out of 73 clones evaluated along with four
standards (Co B6032, Co 09004, Co 11015,
Col 671, based on cane yield, CCS yield, sucrose
o5, reactions to red rot and smut and field stand, 13
elite clones were selected and assigned 'Co’
number (Co 25001 to Co 25013). Among the 'Co'
canes, Co 25013 recorded significantly higher CC5
yield (22,67 t'ha), followed by Co 25010 (21.92
t/ha) as against the standard Co 86032 (17.74 t/ha).
The top five 'Co’ canes with high cane yield are Co
25013 (152.74 t/ha), Co 25007 {138.37 t/ha), Co
25012(135.38t/ha), Co25010(132.67 t/ha)and Co
25005 (129.76 t/ha) compared to standard variety
Co 86032 (121.04 t/ha). Five 'Co’ canes recorded
significantly higher sucrose % than the standard
Co 86032 (20.62%) at harvest, The clone
CoGS 25014 recorded significantly higher CC5
yield (21,71 t/ha), cane yield (138.68 t/ha) and
sucrose % of 21.58 at harvest which was identified
asgeneticstock,

(K. Elayaraja and R.T. Maruthi)

Pre-Zonal Varietal Trial {2025 series)
multiplication

Twa hundred and six clones of PZVT 2025 series
and 22 clones of PZVT 2024 series were multiplied
for conducting Pre Zonal varietal trial in 2026-27.
About 22.0 % clones exhibited resistance to red rot
by CCT methed. Fifty clones recorded HR brix %
above 21at 10months,

(5. Alarmelu and T. Lakshmipathy)
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Arrowing plot

A total of 350 clones including recently identified
'Co' canes, parents of proven and zonal crosses,
genetic stocks registered with NBPGR,
cytoplasmically diverse (CYM, CD) clones were
maintained in the arrowing plot for effecting
crosses in 2025 hybridization program.

(H.K. Mahadeva Swamy, K. Gopalareddy and
K. Elayaraja)

Screening for diseases

Red rot: From 79 PZVT clones screened under field
condition by plug method with CF 06 pathotype,
siv clones were R, 36 were MR, 22 were moderately
susceptible (MS), five were susceptible (5) and
three were highly susceptible (M5) to red rot. In
nodal method, out of 65 clones scresned in fisld
with CF 06 pathotype, 48 were Rand 17 were5.

(V. Jayakumar and R. Selvakumar)

Smuf: Out of 73 clones evaluated for smut
resistance under field condition, 10 were R, 8 were
MR, 12were M5, 14 were 5 and 29 wera HE.

{A. Ramesh Sundar and R. Ramesh)

Botanical characterization and DNA finger
printing of elite selections and varieties

Botanical description of 2023 series 'Co' canes

were completed. The molecular fingerprints of the
LI T3 45 TR W

'Co' canes of 2024 series (Fig. 3) and V51 21121,V5I
18008, TC 2513, Co 86032, CoC 671, Co 2000-08
and CoH 20261 were developed.

(H.K. Mahadeva Swamy and S. Alarmelu)

Identification and testing of short duration
sugarcane clones

Hybridization and Ground nursery: To improve the
short duration clones viz, Co 11015, Agl 2018-24,
SDC 2020-12, PZVT 2022-133 and 5DC 2019-15
{eitherthin cane or showing yellowing syndrome),
six crosses were made with thick cane parents or
YLD free parents. A total of 265 seedlings derived
from the cross Co 11015 x CoM 20082 and 23
seedlings of the cross Co B6032 x Co 11015 were
evaluated, Twenty-three seedling progenies with
HR Brix % >23.0 were selected. Crosses invelving
Co 11015 as one of the parents had given high
proportion of selectable progenies with high
brix Y.

Clenal evaluation: In the first clonal trial, 80 clones
derived from the crosses between short duration
parents were evaluated. The clones selected from
crosses involving Co 11015 and Agl 2018-24 either
as female or male parent exhibited high brix
values.

(R. Karuppaiyan and V. Krishnapriya)

Evaluation of elite clones for identifying
promising location specific sugarcane
varieties

Karnataka: Twelve entries along with two
standards were evaluated at SNSI Belagavi (Table
5). Based on two plant and one ratoon crops,
Co 21003 (21.39, 145.76), 2020-127 (20.74,137.85),
2020-1271 (20.65, 143.08) and 2020-152 (19.65,
135.87) were found superior to Co 86032 (17.04,
121.98) with respect to CCS yield (t/ha) and cane
yield (t/ha, respectively.

(H.K. Mohadeva Swamy and K. Mohanraj)
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Table 5. Performance of PZVT clones at SNSI, Belagavi, Karnataka

Co21003 2139 145.76 470 | 2075
2020-76 11.39 81.69 13.89 | 19.76
2020-49 12.08 8332 1451 20.60
2020-152 19.65 135.87 14.44 2041
2020-28 15.49 112,85 13.75 1951
2020-23 13.80 98.73 13.99 19.82
2020-127 20,74 137.85 15.05 21.34
2020-121 20.65 143.08 I 15.14 i 2066
2020-67 14.75 a7.17 15.18 2149
2020-147 15.86 106.50 14.92 218
2020-15 14,72 100.93 1459 20.69
2020-11 715.61 106.17 1473 2095
Stan_d_a_lrds . - .
Co B6032 17.04 121.98 13.97 | 19.67
CoC 671 117.63 11551 15.29 | 2155

Breeding special varieties for high biomass
and total sugars for cogeneration, ethanol
andforage production

Cogeneration and ethanol production: Sixty-five
energy cane clones and SBIEC 14006 were
evaluated (36 genetic stocks and 29 experimental
hybrids). Among 29 energy cane experimental
hybrids, the highest cane height was recorded in
SBIEC 11007 (370 cm) and the highest cane weight
in SBIEC 13002 (1.32 kg). For quality traits, highest
Brix % and Pol % was found in SBIEC 14003 (17.74
and 14.88) respectively. SBIEC 14006 recorded
single cane weight of 1.38 kg, cane height of 395
cm and cane diameter of 238 ¢cm and 39
internodes at 12" month. This clone recorded very
high harvestable biomass yield of 284.27 t/ha. Brix
and Pol were 10.571% and 7.24% respectively.
Licensing of Energy Cane varlety SBIEC 14006 was
granted to M/s. Radix Life Spaces Pwt Lid,
Bengaluru, Karmataka during Juns 2025,

(P Govindaraj, K. Elayaraja and M.E. Meena)

Identification of superior sugarcane varieties
suitable for different agro-eco climatic regions
of Tamil Nadu (ART/MLTs in collaberation with
TNAU)

Multi-location Trial- plant (2024-25): Co 11015 was
the best standard for CCS vield (19.70 t/ha) and
Co 86032 was the best for cane yield (130.43 t/ha).
Amaona the test entries, Co 17009 (18.10 t/ha CC5
yield and 130.67 t/ha cane yield) was superior to
Co 86032, None of the test entries was superlor to
Co 11015 faor sucrose content (21.75%) and CCS
percent (15.26%). However, Co 18001 (20.05%
sucrose, 14.16% CCS), Co 17009 (19.72% sucrose,
13.85% CCS)and C 17043 (19.20% sucrose, 13.27%
CC5) recorded higher quality parameters than
Co86032(19.06% sucrose, 13.36% CCS).

Adaptive Research Trigl-1 plant (2024-25): Two test
entries (C 16338 and Co 17001) along with five
standards were evaluated at three locations viz,
Sathyamangalam, Appakudal and Odapalley.
Among the standards, CoG 7 recorded the highest
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cane yield of 152.89 t/ha at Appakudal followed by
Co 86032 (13B.03 t/ha). The highest sugar yield
was recorded by Co 18009 (16.9 t/ha), followed by
Co 36032 (18.8 t/ha) and Co 11015 (168 t/ha),
Among the test entries, Co 17001 {16.3 t/ha) was
found to be on par with Co 86032 for sugar yield
(16.8 t/ha). At Bannariamman Sugars,
Sathyamangalam, the standard Co B&8032
recorded the highest cane yield (154.57 t/ha) and
sugar yield (24.07 t/ha). Among the test entries,

C 16338 with 19.94 t/ha of CCS yield and 144.83
t/ha of cane yield was found better. At Ponni
Sugars, Erode, Co 86032 recorded the highest cane
yield (185.12 t/ha) and sugar yield {(22.49 t/ha).
None of the test entries outperformed Co 88032 at
this location, however C 16338 was found tobeon
parwith the standard Co 86032 for sugar yield.

Multi-focation Trial-ll plant (2025-26): The second
plant trial was planted with seven test entries

Table 6. Marker trait associations for drought tolerance in sugarcane

Trait Marker  Pyalue plc variance
Cémupy temperature MK531_202 1.27E-07 |
NKS5 263133 | E-05 120991
_|;|-|{53 1 245 Q.99E-05 17.142
Dry root weight SNAC | 49008 22838
NKS31_268 | 476E-05 18,573
NKS38 195 3.05E-04 14.956
Dry shoot weight DREB1A | 296E07 27,845
NK531 202 2.51E-05 19.796
NKS31_245 | 7.64E-05 17.662
NKS40_105 | 1.10E-04 16.962
Fresh root weight SNACT 2.52E-062 405
NKS9_ 357 | 379E05 19,009
Fresh shoot weight DREB1A | 3.57E-07 27518
NKS61_252 2.84E-04 15.096
Root volume | NKS40_438 | 1.17E-04 16.835
RWC | NKS6.182 | 1.02E-04 17.099
NKS5_263 2.29E-04 15.52
Shoot length NKS5._ 293 | 203E05 20.198
NKS6_182 | 532605 18358
NKS5_312 | 9.02E-05 17.34
SNACT | 1.02E-04 17.096
NKS38_396 1.35E-04 16.551
Leaf biomass NKS48_332 | 1.37E-04 22.005
Internode number NKS5_502 | 6.05E-04 18.208
Tilleess per ha | NKs48_248 9.22E-04 17.107
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C17017, C17043,C17122, Co 17009, Co 18001, G
15060 and 5i 15003 along with six standards viz.,
Co 856032, Co 11015, CoC 13339, CoG 7, and CoV
09356,

Exchange and multiplication of materials: Co 18002
and Co 19014 were supplied to the Sugarcane
Research Stations at Cuddalore and Sirugamani of
Tamil Nadu Agricultural University, Coimbatore.
Fiveentries viz, C22002,C22014,C22133,022229
and € 22283 were received from Cuddalore and
multiplied for testing under MLT during 2026-27.

{4, Anna Durai, K. Elayaraja, Adhini 5, Pazhaony and
1. Lakshmi Pathy)

Marker-assisted selection in sugarcane for
drought tolerance and red rot resistance

A panel of 90 genotypes were evaluated under
imposed drought conditions to identify markers
for drought tolerance. Variation was found for
shoot blomass, root biomass, shoot length, dry
shoot weight and dry root weight. MTSs (Marker
Trait Association} was ohserved for canopy
temperature (NKS531_202, MK55_293); dry root
weight (SNAC, NKS31_268), dry shoot weight
(DREB1A, NKS37_202, NKS31_245), root volume
(NKS40 438), RWC (NKS6_182) and shoot length
(MKS5_293, NK5&_182) with phenotypic variation
of 15-29%, For red rot resistance the panel

ICAR-SBI Annual Report 2025

developed was tested using CF 06 Isolate through
CCT for three vears and 22 were R, B0 wera MR, 37
were M5, 51 were5and 14 were HS (Table 6).

(H.K. Mahadeva Swamy, K. Mohanraj,
K. Gopalareddy, P Malathi and R. Manimekalai)

Selection and evaluation of multipurpose
sugarcane clones with high ethanol and
bagasse yields for integrated sugar
complexes

Afield trial was laid to identify suitable varieties for
ethanol industry/integrated sugar complex with
14 test clones and two standards [(Co 86032, CoM
0265) with an average single cane weight of 2.0 kg,
showing MS/MR/R reactions to red rot and
possessing moderate sucrosze content. At 10
maonths, four clones (AA 2024-05, KE 2024-01, RK
2023-83, AA 2024-03) recorded higher single cane
weight, juice weight and pol% than the standards
{Table 7).

( B. Karuppaiyan, C. Palaniswami,
M. Alagupalamuthirsolai and Adhini S. Pazhany)

Development of database management
systems (DBMS) for improving breeding
efficiency

Sugarcane database has been developed for 18
descriptors on 2000 clones using MySOL 10,102

Table 7. Performance of selected clones for cane and juice traits at 300 days

AA2024-05 | 1.87 | 0.98 | 53.38 18.03 | 2125
KE 2024-01 1.72 0.93 61.13 14.14 18.83
RK2023-83 | 2.57 134 58,23 15.76 | 1981
AA2024-03 | 184 098 ' 53.98 | 1640 1932
Standards ' ' ' - '

Colvi 0265 2.19 118 58.92 | 14.78 | 18.18
Co 86032 161 0.86 52.98 | 1624 | 1826
[as) | Ns NS 483 | 159 | 22
oV 13.42 18.35 3.85 | 485 552
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Fig. 4. Snapshot of updated sugarcane
parental database

server, Frontend: HTML, €55, BOOTSTRAP and
JAVASCRIPT; Backend: PHP 7.4 (Fig. 4). The
information includes pedigree data, vield and
quality parameters, response to biotic and abiotic
stresses, and flowering attributes. A maodel
sugarcane parental database was developed with
different menu options, and the database has to
be tested for technical glitches. The database
serves as a common platform allowing breeders to
simultaneously access detalls of parental clones
and determine the best cross combinations for
multi-trait improvement.

(R.T. Maruthi, Vinayaka, A Anna Durai, K. Mohanraj
and M. Prateepa, ICAR-NBAIR, Bengaluru)

Molecular profiling of sugarcane gene pool
for brown rust and identification of novel
genomic regions for rust in Bru 1 gene null
background

In the arrowing plot (2024-25) out of 318 parental
clones screened for natural incidence of rust, 125
were free from rust (39.31%) while 28 had traces,
128 were S and 37 (119%) were HS (Fig. 5). From the
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Fig. 5. Rust incidence in arrowing plot

18 crosses made in the previous year, 1500
seedlings were generated. The candidates for
crossing were selected based on the genotyping
of rust-free clones which are devoid of Bru.

(K. Gopalareddy, H.K. Mahadeva Swarmy and
R. Selvakumar)

Geneticanalysis and reference set development
insugarcane for smut resistance

Twenty-three biparental crosses were done
involving smut tolerant sugarcane genotypes
{Co 6806, Co 775, Co 22018, Co 22010, Co 94008,
CoH 13, I5H 176) during 2024 and 2500 seedlings
are planted for evaluation in ground nursery.

Biochemical and molecular analysis; Out of 52
sugarcane genofypes evaluated under both
normal and inoculated conditions for smut
resistance, six genotypes (BO 91, I5H 176, CoSe
92423, CoS 8436, Co 6304, Co 19008) were HS, Leaf
samples were collected at different stages for
biochemical analysis {phenols, salicylic acid
content and lignin} and variation between 15 R
(Co 6806, Co 10004, Co 22010, Co 85002, Co 22009,
Co 21003) and 37 S clones was observed for
phenols and salicylic acid content with an increase
in trend in resistant clones. DNA from the 52 clones
were screened with reported molecular markers
for smut resistance. NKS 11 primer was found to

NKS-11

Lladder 5005292433 100623018 150022000 30.00 1o0m
|Co5206- R &Co21002  11.0x2301% 160022004 21001501
206304 -5 700 F1005 120085002 1700 22003 © 220086032
ACo 0004 BCoE1003  15Co93008 1HCoT 8200 230023002
4Co8347  SC0BE0TY 4003018 1900 15003

Fig. 6. NK5 11 primer to differentiate between
smiut resistant and susceptible clones



differentiate between smut resistant and
susceptible clones (Fig. 6).

(Kona Praveen, R. Gapi, A, Anna Dural,
H.K. Mahadeva Swamy, 5. Sheelarary and
G.5. Suresha)

Enhancement of sugarcane germplasm
and development of pre-breeding
material

Maintenance at Coimbatore and Wellington: A total
of 2277 accessions were maintained at
Coimbatore, which included 5. spontaneum (1756),
Erignthus arundinaceus (233), Erianthus spp. (178),
allied Genera (62) and improved Erignthus for fibre
(48). Forty-seven accessions collected from
Arunachal Pradesh are being maintained at ICAR-
IARI Regional Station, Wellington (Fig. 7).

Fig. 7. Germplasm accessions in ICAR-SBI
wild sugarcane germplasm repository

{S. Karthigeyan, Adhini 5. Pazhany, 5. Sheelarnary
and M. Sivaswamy ICAR-IARI Regianal Station,
Wellington)

Maintenance of commercial hybrids and genetic
stocks: In 2025, a total of 1960 clones including 'Co’
canes, foreign hybrids and other genetic stocks
were planted for maintenance of commercial
hybrids and genetic stocks.

(K. Gopalareddy, S. Sheelamary and
T. Lakshmi Pathy)

National active germplasm maintenance: The seed
materfals received from different centres were

ICAR-SB] Annual Report 2025 prat

'Co' canes
'Co’ allied
Foreign hybrids

ISH '
PL 58 IND s

D B4 Total 1960

submitted to quarantine. In alil, 296 notified and
registered genetic stocks were maintained and 26
clones (Co 18022, CoP 17437, CoP 02182, Cos
17235, CoS 14235, CoS 18231, CoS 18232, CoPb
18211, CoPb 18213, CoPb 18214, CoPb 17215,
Colk 16202, Co Lk 16470, CoSnk 08101, CoSnk
20102, CoSnk 20103, M5 14082, M5 17082, 2015 A
311, 2017 A 553, G1 14-161, IND 99-847, IND 04-
1372, Co 19077, Co 18009, Co 21003) were
assigned index numbers,

(C. Jayabose and 5. Alarmelu)

Characterisation, evaluation and cataloguing:
Quantitative and qualitative tralts were recorded
in 49 5, spontaneum clones collected from
Karnataka, Andhra Pradesh and Tamil Madu and
significant genetic variation was observed for all
the 12 morphophysiological traits studied. IND 21-
2106and IND 21-2080 showed superior vegetative
vigor. IND 21-2103 exhibited the maximum root-
eye indicating strong ratoonability, Several
genotypes showed region-specific trait
expression highlighting the influence of genotype
% environment interactions. HR brix % showed a
negative association with biomass-related traits
indicating genotypic trade-offs between
vegetative growth and sugar content. Multivariate
analyses grouped the genotypes into five distinct
clusters comprising genetically diverse and
complementary parental clones suitable for
sugarcane prebreeding.

{ C. Jayabose, 5. Karthigeyan and Adhini
5. Pazhany)
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Cytological studies in Saccharum and allied
genera

5. spontaneur: Somatic chromosome number was
determined in 20 accessions of 5. spontaneum with
different places of origin. These clones are IND 01-

1157(2n=112), IND 03-1219(2n=64), IND 03-
1266(2n=48), IND 11-1674(2n=80), IND 11-
1690(2n=a4), IND 15-1705(2Zn=72), IND 18-
1804i2n= 54}, IND 16-1749(2n= 54), IND 16-
1761(2n=54), IND 16-1770(2n=72), IND 1&-
1786(2n=52), IND 16-1792(2n=54), IND 16-
1813(2n=40), IND 16-1826(2n=54), IND 17-
185(2n=40), IND 18-1994(2n=96), IND 19-
2028{2n=80), IND 21- 2102 (2n=64), IND 21-

2056{2n=64), IND 21-2061(2n=064) (Fig. 8).

Florescent in situ hybridization (FISH) study was
conducted with recently designed chromosome
specific oligo probes to establish the knowledge
regarding the genetic diversity and evolutionary
relationship of different cytotvpes. Oligo
nucleatide probe specific to chromosome number
9 and 10 were labeled with different
fluorochromes (Alexa 546, Alexa 933, Alexa 488)
(Fig. 9). FISH resulls revealed that the cytotypes
with 2n=48, 84, 80, 88, 95, 112 showed 2 hasic
chromosome number x =8, cytotypes 2n= 40 with
x=10, cytotype 2Zn=54 with x=9, cytotype
2n=72(tropical) with x=8 and cytotype 2n=72 (Sub
tropical) with x=9. Three types of basic
chromosome numbers were observed in the
studied clones, Clones with x=10 and x=% were
much less than those with x=8. x=9 can be
considered as an intermediate revolutionary step
between x=10 and x=8. The reduction of basic
chromasome numberin 5. spontaneum from x=10
to x=8 was caused by breaking of 2 ancestral
chromosomes (chromosome 2 and 10) followed
by translocations to 4 chromosomes
{Chromosome 5, 6, 7 and 8. 5 spontaneum
accessions used in the study represented ten
states of India. Clones from sub-Himalayan foot
hills {Gangetic plains} showed »=10, 2 and 8
whereas the clones from peninsutar reglon
showed only x=8. This revealed that Sub-
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Fig. 8. Somatic chromosome number of different
clones of S sportanaum
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Fig. 8. Oligo-FISH analysis of different cytotypes
of 5. sponfaneurn with specific probes of
chromosome 9 (green) and chromoseme 10 (red)

Himalayan foot hills correspond to the region of
evolution of 5. spontaneum in India.

(V.2 Sobhakumari)

Floral biological and cytological characterization
of Erianthus

Flawering was observed in 60 sugarcane clones, of
which five rare flowering clones- IND 18-1945, IND
18-1942, IND 99-207, IND 01-1110 and IND 03-
1223 flowered. Detailed floral biclegical
ohservations were recorded for 23 clones. The
number of days from floral symptom appearance
to panicle emergence varied from 9.0 days (EA
Thornless and SES 342) to 16.0 days (Mythan-B),
with a mean duration of 11.1 days. Anther
dehiscence occurred within four days of tip
emergence in EA Thornless, IND 01-1110, IND 18-
1943 and IND 18-1942, whereas the longest
duration to anther dehiscence was recorded in ERI
2384 (15 days after tip emergence). The duration
required for complete panicle opening ranged
from 11.0 days (IND 01-1110) to 23.0 days [ERI



2384) with a mean of 15.5 days. Anthesis in SES
288, US 3-1, and IND 18-1243 occurred between
6.30 and 7.30 pm., while EA Pugalur exhibited
anthesis between 330 and 4.00 p.m. In Mindana,
anthesiswas observed between 4.30 and 5.00 p.m.
Meiotic analysis conducted in eight clones
revealed a predominance of bivalent formation
with only minor abnormalities (Fig. 10).
Additionally, eight clones from the IND 2019
collection were characterised, and digital
descriptor states for 15 clones were incorporated
into the DELTA software. Exatic clones were further
analysed using Intkey options, resulting in the
generation of automated descriptions,

Ll

Fig. 10. Meiosis of IND 04-1107,
Ea.thormnless, Easarkander

(A. Suganya)

Evaluation of sugarcane germplasm for
bioticand abiotic stresses at Coimbatore

Saccharum spontaneum; Forty-two S, spontaneum
accessions were evaluated in four environments
for their drought tolerance potential along with
two checks. DC (Drought coefficlent) and GMP
{zeometric mean productivity) were estimated for
dry and fresh biomass in each environment, IND
04-1372 recorded the highest DC, while the
highest GMP was recorded by the accession IND
99-847. Membership function value for drought
{MFVD) was computed across traits and indices,
where IND 04-1372 had highest value followed by
IND 99-847. These two clones were registered as
genetic stocks for drought tolerance with |CAR-
MBPGR, Mew Delhi. Besides these two clones, IND
99-848 and IND G8-1500 were also found to be
superior to best check Ponapel based on pooled
MFVD values. In 2024, a new set of 44 accessions
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along with two checks were evaluated in RCBD for
their moisture stress tolerance, and maorpho-
physiological traits were recorded at various
stages of stress and revival, At harvest, accession
IND 85-522 recorded highest biomass per clump
followed by IND 84-431, IND 84-454 and all these
were superior to bestcheck Ponapel.

Erianthus arundinaceus: Both salinity and drought
screening of E arundinaceus clones were carried
out under pot and field conditions, From the E
arundinaceus clanes evaluated for drought stress
tolerance in fleld conditions, ten clones were
selected and evaluated for salinity stress tolerance
in pot culture, Erignthus clones exhibited a wide
range of physiological and biochemical responses
to salinity with some clones viz, SES 181, SES 342
and SES 347 showing high levels of tolerance
mechanism against salt stress in terms of higher
stability of photosynthetic pigments, high
biomass, higher accumulation of proline and
lower lipid peroxidation. Further, GBS data
generated from the %& Erianthus drought
assaciation panel has identified 1,044 high quality
Quantitative Trait Nucleotides (OTNs). GWAS
conducted using a comprehensive drought panel
identified 43 QTNs, associated with various
physiological traits with phenotypic variation
{PVE) in the range of 0.26% to 59.35% for both
control and drought. Candidate genes (Target of
Rapamycin 2 {TOR2), Trans-Membrane Kinase 1
(TMK1), potassium transporier auxin response
factor, FAD-binding PCMH-type domain-
containing protein, Nitrate Transporter 1/Peptide
Transporter Family (NRT1/PTR) involved in
drought perception and signalling were
successfully identified in the QTN region. This
study identified IND 99-892, IND 10-1591, IND 03-
1260, SES 288, SES 293 as drought tolerant
Erianthus clones and the QTNs linked to drought
tolerance for further validation and utiiization in
the sugarcane breeding program.

{T. Lakshmi Pathy, H.K. Mahadeva Swamy,
R, Valarmathi, R. Arun Kumar and R, Gobu)
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Anatomical characterization of Saccharum
complex and core collections

Internode micromorphological studies in the
clones of E arundinaceus indicated the occurrence
of short cells as only solitary cork cells, rarely in two
to three. Cork cells shape was either rectangular or
square, pointed cork cells were also observed inall
clones, Silica cells were rarely chserved in IND 10-
1591, Long cells were wavy in all the clones except
in SE5 288 jt was slightly sinuous. Its frequency
ranged from 51.65 (SES 288) to 69.50% (IK 76-99).
The short cells were at low frequency of 31.5%in (K
76-99and in other clones, it was high ranging from
A0,8% to 48.3%, Paplilae observed in the cork cells
was at a high frequency of 83.05% in SES 288 while
itwaslesswith 16.6%in E a. sarkander.

Internode anatomical studies in Marengg and
Sclerostachyo revealed smaller vascular bundles at
lower frequency. Marenga had 3-4 layers of
hypadermis. The rind vascular bundle sheaths of
Sclerostachya were interconnected and the
cortical bundles =:Iis'.tanr1tlyur arranged (Fig. 11).
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Fig. 11. Internode anatomy In £ arundinaceus
{A. Suganya)

Developing trait specific genetic stocks with
biotic and abiotic stress tolerance, quality
and vyield traits in sugarcane through pre-
breeding

Identifying multi-trait genetic stocks (MTGS)
with improved Saccharum genetic base

Fifteen clones were evaluated under drought in
two locations (Coimbatore and Agali). The stress
was induced by withholding the irrigation from 60

DAP onwards till 150 DAP. The clones were
evaluated for cane yield traits and juice quality at
11" month in both the locations. In both locations,
the mean maximum reduction for cane height was
28.12% and 31.21% followed by single cane
welight with 36.24% and 41.23% reduction,
respectively. The juice sucrose ranged from
17.72% in the clone multi trait genetic stock
(MTGS) 14-15 to 20.98% in the clone MTGS 14-48.
The mean juice sucrose % was 2.34% and 6.56%
less under drought at Coimbatore and Agali,
respectively, There was significant difference
between both the treatments for total dry matter.
The mean extraction was 48.82% whereas it was
44.56% in drought. The clone MTGS 14-48
recorded the highest extraction % of 44.56. Only
few drought tolerant clones recorded better SPAD
values of maore than 40. There was a significant
decline in tillers, leaf weight, sheath weight, stem
weight, total dry matter, number of green leaves,
leaf area index, internode number and plant
height. Three clones had significantly better total
dry matter In comparison with other drought
tolerant clones and standards (Co 85019, Co 10026
and Co 86032) indicating their drought tolerance
potential, After early stress, increase in tiller
number and retention of green leaves was
ohserved in five clones. Nine drought tolerant
clones combining yield, quality and red rot
resistance were forwarded for further evaluation
inclonal trial .

Based on caneyield recorded infourenvironments
{two seasons x two locations), five clones namely
MITGS 14-38, MTGS 14317, MTGS 14-33, MTGS 14-
21 and MTGS 14-48 exhibited drought adaptive
traits and combined resistance to red rot (CCT). Six
clones were identified as highly drought tolerant
and can be utilized in the development of climate
resilient varieties. The increase in leaf area index
was observed in these clones which were caused
by the increase of shoot fresh weight which may
be due to its more tolerance to drought stress, The
clone G114-167 exhibitina tillering phase drought
tolerance and red rot resistance under tropical and

= -42.,—_



sub-tropical conditions was registered with
NBPGR, Mew Delhi (INGR 25104).

(5. Alarmelu, 5. Sheelamary, A. Arunkumar and
Adhini 5. Pazhany)

Developing trait specific genetic stocks for
biotic and abiotic stress tolerance utilizing
novel Saccharum germplasm

Development of new interspecific hybrids: Twenty-
faur crosses were effected using newly developed
I15H clones as fernale parentsand Co 775, Co 16018,
Co 22012, Co 19014, CoVC 14061, Co 21008, Co
94008 and CoT 8201 as male parents during 2024
and 1995 seedlings from 26 second generation
backcrosses and 15 first generation back crosses
were transplanted in ground nursery,

Screening for red rot: Out of 201 clones developed
using different accessions of Sgcc arum spp.
screaned for CF 06 isolate of red rot pathogen by
controlled condition testing method, 27 test
entries were R while 51 were MR to red rot
pathogen. Screening of 70 clones for red rot
resistance by plug method of inocculation with
pathotype indicated that 4 and 47 genotypes
showed Rand MR reaction, respectively.

Screening for drought and salinity tolerance: Sixty-
twa inter-specific hybrids were evaluated for their
response to drought condition. Cane length
amang the cane yield contributing characters and
LAl among the physiclogical traits (Fig. 12),
showed positive correlation with cane yield under
less irrigated condition. TSGS (Trait Specific

om0 S e e e 10500
RE=0 467

Lo vinkd [l

SHFREEEE

Fig. 12. Association of LAl with cane yield under less
irrigated condition in TSG5 clones
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Genetic Stock) 21-16, TSGS 21-39, T5GS5 21-385,
T5GS 22-365 and T5G5 23-5 showed stable
performance for cane yield and physiological traits
in bothirrigated and drought conditions.

{A. Anna Dural, A, Prabakaran, H.K. Mehadeva
Swamy, R.T. Maruthi, K, Mohanraj, Kona Praveen,
R. Selvakumar, V. fayakumar, M. Nisha and

R. Arun Kumar)

Developing trait specific genetic stocks with
Erianthus geneticbase

Screening of BC, progenies involving Erianthus
procerus: Qut of 577 BC, progenies derived from 28
BC, crosses involving E. procerus evaluated for
MNMC, cane diameter and HR Brix at the 11 months,
219 clones recorded HR Brix values above 20.0%,
189 clones recorded more than 10 millable canes
and 88 clanes exhibited cane diameter greater
than 3.0 cm. Based on the combined performance
of these traits, 134 clones were selected. Of these,
08 clones were advanced to clonal trial, while 36
clones were planted in a drought screening trial to
assess their drought tolerance potential,

Evaluation of BC, and BC, progenies for water deficit
stress: Twelve BC, and 22 BC, progenies involving
E. procerus were evaluated under water deficit
stress in a split-plot design. At 10 months, cane
yield was significantly reduced under drought
stress, with a mean reduction of 41.31% in the
backcross hybrids, compared to a 50.77%
reduction observed in commercial varieties. The
mean sucrose content of BC, hybrids under
drought was 16.94%, and ranging from 1451%
(GU 22-190) to 19.49% (GU 22-150), with an
average reduction of 13.91% under stress
conditions. Cane diameter and juice purity were
the least affected traits, showing reductions of
5.70% and 1.68%, respectively. Based on superior
cane yield performance under drought stress, four
BC, clones GU 22-70, GU 22-73, GU 22-93, and GU
22-110were identified as drought-tolerant,

Evaluation of 11 BC, and 36 BC, hybrids involving
E. procerus under drought condition for tillers at 90,
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120, and 180 DAP and number of shoots at 240
DAP. E procerus-introgressed clones exhibited a
stronger abllity to malntain higher tiller
conversion efficiency (TCE) under drought stress
compared to commercial checks. Thirteen clones
recorded higher TCE than the check variety Co
06022. The superior tiller conversion efficiency of
these clones under water-limited condition
indicates a strong capacity to convert early tillers
into established shoots, a key determinant of final
cane populationand yield under drought stress.

{K. Mohanraj, A. Suganya, H.K. Mahadevaswamy,
V. Jayakumar and R. Gopi)

Improvement of elite interspecific hybrids
derived from different cytotypes of
5. spontaneum through nobilisation with
typical clones of 5, officinarum (2n=80)

Hybridization and evaluation of ground nursery and
elite fybrids: Fifty biparental crosses were effected
using fn vitro reinvigorated plants of IND 04-1377
and 1] 76-314 and typical clones of 5. officinarum
(Laukona, Aweola 68, Unkown 3, Keong,
Vespertina, |J 76-314)/ Co canes/ elite hybrids/
genetic stocks at Colmbatore and Agall.

In 104 seedlings from 12 crosses involving TC
plants and elite hybrids evaluated in ground

nursery at 12 months, HR brix ranged from 16.20to
2060% with a mean of 17.40%. Mean NMC
/seedling was 12.0 with a range of 9.0-18.0 plants.
Cane height varied from 2.0-3.4m with a mean of
245m. Mean cane thickness was 2.3 cm and it
ranged from 1.7-3.4 em. The hybrids derived from
IND 04-1337 TC x Co 86032 had shown high
variation for cane color (white-reddish purple),
cane thickness (1.2- 2.3 cm), cane height {130- 250
cm) and NMC (1.0-28.0). HR brix ranged from
14.40- 20.40% with a mean of 16.20%.

At 12 months, 23 hybrids had sucrose % 14.16-19.0
while in the checks it was 19.60 (Co 86032} and
20.20 (Co 11015). The Edanthus involved backcross
hybrid [IK 76-99 x (Co 86032 x 04-774)-35] had
sucrose of 17.53%at 12month (Table 8).

Cytological studies in 30 hybrids indicated 2n=285-
144, Two hybrids from the GC of |J 76-314 -TC-3
exhibited 2n+n transmission (Fig. 13). Twenty-
eight seedlings from three crosses invalving TC
plants of IND 03-1377, 1) 76-314 and the genetic

Fig. 13. Zn+n transmission in the
interspecific hybrids

Table B. Mean sucrose per cent of individual hybrids

i e

BC Co 86249 x BC 06-391-4-14
[MS 6847 x BC 04-2065] X Co 8811-23

a0 ISH 100 x BC 06-391-504

40, 56

ISH 100 x [{Co 98008 «x AS 04-1907) + AS 04-1687] -1
BO BC Co 86249 » BC 05-391-442

40, 56 ISH 100 % (Co 98008 x AS 04-1901) + AS 04-1687]-2
40, 56 (Co 98008 x AS 04-1901) x AS 04-1687
BOEA | 17-1-K76-99xBC77435

 Co 11015

. Co86032




stock AS (4-1687 were analyzed for molecular
polymorphism with 12 558 primers. The total
fragments generated ranged from 129 - 163 /
cross, Polymorphism ranged from 49.61- 75.60%.
The hybrids of IND 04-1377 x Co 0233 exhibited
49.6% polymarphism while the plants derived
from general collections of U 76-314 TC-3 had
shown 50.70 percentage of polymorphism.
Hybridity of Erianthus involved back cross hybrids
were confirmed with 25 SSR markers. A total of 237
fragments have been generated, of which 61
Erignthus-specific markers have been identified in
the hybrids.

(A. Suganya, A. Selvi, R.T. Maruthi and K. Elayaraja)

Targeted pre-breeding with different
cytotypes of Saccharum spontaneum L.
characterized for abiotic stress tolerance

Phenotypic and agronomic evaluation of F1
sugarcane hybrids: To broaden the genetic base of
sugarcane, 60 parental crosses were generated
using 5. spontaneum cytolypes as female parents
and high-sucrose commercial cultivars as male
parents, producing 313 F, clones. After two cycles
of clonal evaluation {gach 3m row length), the
progenies were assessed for key agronomic and
quality traits (Fig. 14). The clone 55 2021-304 (IND
03-1224 x Co 11015) recorded the highest cane
yield of 72.9 kg/row, HR Brix 20% and 5CW 1.35 kg
combining high biomass and sucrose content. 55
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Fig 14. Superior clones Identified for different traits

ICAR-SBI Annual Report 2025

2021-306 showed the highest HR Brix (21%) and 55
2021-378,552021-395, and 55 2021-427 achieved
yieldsabove 64 kg/row. The clone 55 2020-305 had
the maximum NMC {111/row). High HR Brix %
were also recorded in 55 2021-506 (20%) and 55
2021-491 (19.6%). Clones such as 55 2021-445 and
552021-373 exhibited SCW > 1.2 kg, while 55 2020-
338 recorded the longest internode (1867 cmy).
HR brix ranged from &-21% across the F,
population,

Cluster analysis: The circular heatmap combined
with hierarchical clustering clearly differentiates
the F1 hybrids into three major clusters based on
their phenotypic profiles (Fig. 15). Distinct colour
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Fig. 15. Circular heatmap combined with hierarchical
clustering of F1 hybrids

patterns across the heatmap Indicated
considerahle variation amaong traits with each
cluster showing characteristic trait expression.
This visualization highlights strong phenotypic
diversity within the population and effectively
groups genciypes with similar performance
patterns. The cluster | comprised 80 clones while
cluster Il had 58 clones, The predominance of
clones in Cluster |l with 194 clones highlights the
significant genetic variability introduced through
5.spontaneum, offering opportunities for targeted
breeding and trait-specific improvement. Based
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on overall performance, 30 elite clones have been
advanced for multi-location trials at ICAR-SBI,
Coimbatore and 1CAR-SBIRC, Agall to wvalidate
stability across environments.

Cytogenetic evaluation of F1 hybrids: Somatic
chromasome number of 32 F, hybrids from 5.
spontaneum x Co canes (developed in 2020)
determined through root tip mitosis ranged from
2n=80-90 showed n+n transmission {Fig. 16} All
the cloneswere confirmed for its hybridity. Twenty
F1 clones from the hybridization done in 2021
showed somatic chromosome number (2n)
ranging from 2n=80-92 (n+n transmission).
Hybridity of these clones were confirmed,
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Fig. 16. Confirmation of F,s for hybridity

(5. Sheelamary, 5. Karthigeyan and
V.P Sobhakumari)

Identification of multi-ratooning potential of
selected interspecific and intergeneric
hybrids of Saccharum spp.

Forty-two diverse interspecific and intergeneric
hybrid clones along with standards were assessed
for the tillering, cane yield and quality traits. Their
performance compared in third ratoon crop
indicated that, 5. spontaneum derived hybrids
recorded the maximum number of stalk with
162.70 ("000/ha) followed by CYM/IGH clones
141.49 {'000/ha) and 5. barberi/sinense hybrids
(134.04 '000/ha) In comparison to commercial
clone Co B6032 (78.52 '000/ha). The conversion of
tillers into stalk number was estimated at harvest
and observed that 5 robustum clones had the

highest conversion of 82.73 % followed by PIO/PIR
clones (81.46%) and 5. officinarum clones [78.80%)
In comparison to standard Co 86032 with 72.69%.
Cane yield (t/ha) at harvest was maximum in
CYM/IGH involved hybrids followed by 5. robustum
hybrids and 5. sponfaneum hybrids in comparison
with the standard Co 86032. The improved
germplasm clones, PIO/PIR hybrids showed the
maximum sucrose % (19.26%) at harvest followed
by §. robustum clanes (19,17%) and 5. officinarum
hybrid clones (19.05%) in comparison with
Co 86032 (19.10%), Among the different clones,
ISH 526 (20.67%) was identified with high sucrose
% followed by I1SH 131 (20.48%), ISH 530 (20.44%)
and 15H 100 (20.07%). Owerall, the ratoon
performance indicated that three hybrids viz, ISH
100, I15H 28 and CYM 14-228 with high cane yield,
high sucrose % and field tolerance to red rot were
identified with multiratooning potential for
utilizing in commercial breeding programmes.

{K. Elayaraja and R. Gomathi)

Cryopreservation of sugarcane genetic
resources for long term storage and future
utilization

Anatomy of cryopreserved cells: Histological
examination of meristem-derived axillary buds
(MDAB] revealed progressive structural alterations
following encapsulation-dehydration and liquid
nitrogen (LN} exposure compared to control, In
control MDABs, a well-organized and
uninterrupted single-layered epidermis, 2-3
layered parenchymatous hypodermis, and distinct
vascular bundles with intact xylem elements were
observed, along with an active side-shoot apical
meristem showing viable apical dome and leaf
primordia. In contrast, LN-treated MDABs
exhibited time-dependent cellular damage
following thawing, beginning with rupture of the
epidermis, shrinkage of hypodermal parenchyma,
and variation or collapse of vascular bundies,
Shortly after LN exposure and thawing, some
tissues retained meristematic activity; however,
with increasing post-thaw culture duration,
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Fig. 17. Co 11015 - Histological study of meristem
derived axillary buds

progressive degeneration became evident,
including reduced cellular size, disrupted cortical
organization, browning of epidermal and
hypodermal cells, and complete disorganization
of vascular bundies. Longitudinal sections further
revealed a gradual loss of meristematic activity,
marked by browning of the apical dome and
disruption of leaf primordia. Prolonged LN
exposure and extended post-thaw culture
resufted in severs tissue necrosis, membrane
damage, and extensive cellular collapse,
indicating cumulative cryo-<induced injury and
loss of structural integrity in MDABs (Fig. 17).
Seeds, polien and axillary meristem could be
stored to a maximurn of 614, 392 and 585 days
undercryopresarvation, respectively.

{ C. Jayabose R. Valarmathi and D. Neelamathi)

Development of core collection of wild
sugarcane (5. spontaneumL.)

Morphelogical and molecular characterization: A
tatal of 1756 accessions of 5 spontaneum
representing a wide range of geographical and
genetic diversity have been catalogued. A core
collection of 162 accessions has been developed,
representing the phenotypic diversity present in
the larger set using Corehunter R package.
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Molecular characterization was completed for
IND-81to IND-21 series using markers,

(5. Sheelamary, 5. Karthigeyan, C. Jayabaose,
T. Lakshmi Pathy and M, Nisha)

Population improvement and development
of sugarcane genetic stocks for high sugar
accumulation potential for sub-tropical India

Shxteen bi-parental crasses invelving high sucrose
parents were effected inaddition to sixselfsand 15
general collections made during 2024 flowering
season. Crosses involving the clones, CP 62-23, CP
94-1430, 5.0 Hybrid, 1G 91-100, PIO (:0-581, PIO 98-
295 and PIO-00-547 with commercial varieties
were atternpted at Agaliin 2024, The fluff from the
crosses involving 5. officinarum/PI0 clones from
previous seasons gave comparatively less
germination. The crosses from NHG, Coimbatore
{2023 season) involving the high sugar genotype
LG 14564 exhibited good germination. These
crosses gave a high proportion of stools with HR
Brixvalues >20%.

{A. Anna Durai, R.T. Maruthi; M. Swapna,
Sanjeev Kumar ICAR-ISAI, Lucknow)

Molecular cytogenetic and agronomic
characterization of introgressed lines of
Erianthus x Saccharum

GISH analysis was done in the fellowing BC, and
BC, clones of Erlanthus procerus ¥ 5. officinarum. GU
19-237(17E), GU 19-159(10E), GU 19-254 (14E), GU
19-27 (9E), GU 19-288 (8E}, GU 19-506 (10E) and GU
22-110 (BE) (Fig. 18). In BC, clones 8-10 Erignthus
clones observed during GISH analysis. One BC, clane
and one BC, clones showed 2n+n chromosome
segregation (GU19-237 and GU22-110
respectively), Somatic chromosome number of
these clones determined through root tip mitosis
in BC, clones ranged from 2n=88-134 whereas for
BC, clones therange was 2n=94-108.

Data on agronomical characters of five BC, clones
and two BC, clones was collected in control and
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drought condition at 10 months along with the
standard, Co B603Z, The presence of Erignthus
genome has been confirmed in all these clones
through GISH. BC, and BC, clones performed
better than standard variety Co 86032 under
contral condition. Back cross progenies showed
better cane height, diameter and single cane
weight than Co 86032 in drought condition
whereas for brix®, none of the clones was better.
The single cane weight ranged from 1.18 kg (GU
18-506) to 1.74 kg (GU 19-169) in control. Out of
seven clones subjected to GISH study, three BC,
clones were resistant to red rot for CF 06 inaculum,

Double hybridization was performed in the GISH
slide of a BC, clone of £ arundinaceus x
5. spontaneum namely Gl 18-2 (2n=109) (Fig. 19).
During the first hybridization, GISH has been done
with labelled probe of Erianthus. Two
chromosomes of Erfanthus were observed in this
clone. GISH was performed with the same slide
with differentially labelled genomic DNA from
5. officinarum and 5. sponfaneum to identify the
specific origin of the chromosomes. It was found
that 63.5% of the genome of this hybrid was
composed of 5 officinarum, 21.5% of
S, spontaneum, 10.75% recombinant
chromosomes, 1.8% Erignthus chromosomes and
around 2.45% of the genome was having
unknown component.

Gl 18-237(17E)

GU 19-288(8E)
Fig. 18. GISH analysis of BC, and BC, clones of
Erianthus procarus 1 5. officiarurn

Gl 22-110{8E)

&

B E wa
Erlgntiws (Blua) 5 officlnarum (Green) 5, spontaneurn [Red)
Fig. 19. Double hybridization in BC, done of
E arundinaceus (Gl 18-2)

(V.P. Sobhakumari and K. Mohanraj)
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Sugarcane genomics and molecular
markers

Isolation and characterization of genes
associated with high Water Use Efficiency
(WUE} in sugarcane cultivars

Twelve genes that are directly involved in WUE of
plants viz, two genes (ERECTA, EPF1) that control
stomatal density, six genes (O5T1, KAT1 GORK,
HAB1, ABI1, HT1) on stomatal movements; three
genes (CER1, SHN1, NCED1) invalved in cuticular
wax thickness and one gene (MYB96) that control
water uptake in plants were sludied. The above
genes and the translated protein sequences were
retrieved from Arabidopsis, Sorghum and rice and
blasted against the polyploid genome sequences
of sugarcane R570. Genome wide analysis of 13
EPF/EPFL-ERECTA/TMM/SERK in three Saccharum
sp (5. officinarum LA-Purple, Saccharum hybrid
cultivar R570, 5. sponfaneum Mpx and one

Sarehsrruim 0ffCam LE P

Frianttud fulsin

SR AU T (MDA
Fig. 20. Protein homology of Arabidopsis EPF/EPFL,
ERECTA, TMM and SERK family members with
Saccharum and Erfanthus genomes - Distribution
of SERK homologs of four sugarcane species

Sadrrhurum hghiom' ruttioor M5 0

Fig. 21. Phylogenetic tree (MEGA) for Arabidopsis
SERK proteins with 5. spomtaneum (Left) and
E. fulvus (Right)



Erianthus sp (E. fulvus) was carried out to
understand their evolution (Fig. 20), The
phylogenetic tree for SERK proteins with Erlanthus
(Fig. 21) demanstrates that Erianthus possesses
SERK-like proteins that are evolutionarily
conserved with Arabidepsis SERKs, The
distribution across multiple SERK subclades
suggests that Erlanthus has a diverse RLK gene
family, possibly due to gene duplication events
and adaptation to its environment. The Erianthus
proteins (Eru} are distributed across these clades,
confirming they are homologs (orthologs/
paralogs) of SERKs, This implies that Erianthus
shares conserved signalling pathways with
Arabidopsis, but also shows evidence of gene
family expansion and functional diversification.

(K. Deva Kumar, PT. Prathima
and M. Alagupalamuthirsolai)

Identification of functionally relevant SSRs
and SNPs from drought and oxidative stress
responsive transcriptomes of sugarcane and
functional validation of key genes for stress
tolerance

Cloning and sequencing of drought condidate
Cytochrorme P450; The drought tolerant sample of
Co 06022 was used for cloning the conserved
regions of Cytochrome P450 gene. Partial gene
sequences retrieved from the transcriptome data
was used for primer designing. Amplification of
the cDNA using gene specific primers resulted in
an amplicon size of 1.5kb, was cloned and
sequenced. The isolated sequence was found to be
unique with respect to domain distribution and
damain pasition in the protein sequences when
compared with Sorghum and Zea mays and other
Saccharum cultivars.

Plant transformation vector construction with
Cytochromre P450: Integrity of cloned plasmid
pJET1.2 carrying the cytochrome P450 insert
{~4.3 kb) was checked. Restriction digestion using
BamHI and Xbal enzymes, validated the absence
of internal restriction sites, ensuring suitability for
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cloning. The digested and eluted product was
ligated into a2 binary vectorand transformed into £
coll DH5a host cells. Screening of the
transfarmants by colony PCR with gene-specific
primers, yielded positive amplicons (=500 bp)
from several colonies, Plasmid PCR also confirmed
the presence of the cytochrome insert in all
selected transformants. Leaf samples have been
inoculated for <allus induction for further
transformation with the developed constructs,

Isolating conserved region of glycosyl transferase
drought candidate gene in sugarcane; Leaf samples
of 3-month-old plants of the drought-tolerant
sugarcane clone Co 06022 subjected to 10 days of
drought was used for isolating the gene. The
conserved domain ofthe glycosyltransferase gene
was identified, forward 5-ATGGCGGEGG
CTTCACTTCTTGCT-3' and reverse 5'- TTACTGCC
GTCTGCCGAGCA-3' primers targeting the specific
gene were designed and used for the
amplification of the gene. The amplified PCR
product of 1.5kb obtained was cloned in pJET1.2
cloning vector and seqguenced. The seguence
analysis confirmed the presence of
alycosyltransferase gene (Fig. 22). The cloned
sequence queried against the Sugarcane Genome

PCA amplficatian
Ghesondrenaferaae gene

Frragirdes mirien

Bactsrta: tranafoematon anc cplony —— L

PR of G geres using PIET 1.2 Wector (W

dmg

1~ picabaciion sciiin

. = e I
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i i_ Mhicanbes Sonduius
k -
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Fig. 22. Cloning and characterization of the
drought candidate glycosyltransferase gene
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Hub, resulted in a positive match with a sugarcane
glycosyltransferase gene located on chromosome
2B (Chr2B), Three conserved motifs Glyco_
transf_43, GIcAT-l, and PLNO2458 were identified
inthe glycosyltransferase gene of Co 06022.

(A. Selvi, R. Manimekalai, PT. Prathima,
K. Lakshmiand K. Devakumar)

Development of affordable genomic
selection tools for sucrose content and red
rot and genomic prediction models for yield
insugarcane

Genome-wide association study (GWAS) was
performed using 499 sugarcane genotypes from
four biparental and diverse populations using the
Axiom Sugarcane 100K SNP array. Broad-sense
heritability ranged from moderate to high across
sucrose traits, and BLUPs were estimated for
GWAS. Heritability was measured for yield and
juice quality traits. GLM and MLM models In
TASSEL identified several significant marker-trait
associations (Fig. 23). Notably, markers on
chromosomes homologous to Sorghum
chromosomes 1, 3, and & were consistently
assaclated with caneyield, brixand NMC.

Candidate genes near significant SNPs included
those involved in sucrose metabolism and stress

AwE e
e ma o -

A R T

(L A T T et I A
Fig. 23. Significant QTLs identified for yield traits
in sugarcane

Fig. 24. KASP marker-based clustering showing
biallelic clustering for SNP 1

responses. KASP assay was done for the significant
SMPs identified for red rot resistance (Fig 24)
showing bialleic type of clustering for SNP 98
marker,

Screening for red rot resistance: Among the 78
clones along with two susceptible checks
screened for red rot resistance under field
condition by plug method of inoculation with CF
0o pathotype, 11 were R, 51 were MR, 13 were M5,
twowere 5 and onewas HS to redrot.

{ R. Manimekalai, V. Jayakumar, K. Mohanraj,
M.R. Meena, PT. Prathima and HK, Mahadeva Swarny)

Deep sequencing of suppression subtractive
libraries for prospecting differentially
expressed genes/Transcription factors from
the sugarcane hybrids exposed to drought
and salinity stress

Orought experiment; Suppression subtractive
hybridisation was used to identify upregulated
transcripts during water deficit conditions in AS-
04-1687 and TS-G5 20-24. A totzal of 452 and 625
differentially expressed fragments were identified
in AS-04-1967 and T5GS 20-24, respectively after
subtraction. Most of the transcripts upregulated
during drought stress were involved in signal
transduction pathways such as MAPK signalling
pathway, calcium signalling pathway, cAMP
signalling pathway and phosphatidylinositol
pathway, suggesting the possibility of activation
of drought-responsive genes, Few transcripts
were invalved in metabalic pathways to maintain
the energy balance and protection of cellular
components by the synthesis of osmo-protectants
and defense-related compounds.

Anatomical studies of drought exposed genatypes:
Compilation of root anatomical data revealed that
the transverse section of root was slightly round/
round- oval in drought tolerant AS 04-1687, while
it was round shaped in drought sensitive clone Co
775 (Fig. 25). Structural differences include higher
root hair fraquency, curvy root hairs, number of
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Fig. 25, Root anatomy and its changes in
AS 04-1687 and Co 775 under drought conditions

sclerenchyma layers, and reduced cortical profile
with higher stele area. The aerenchyma of AS 04-
1687 was narrower while it was wider in Co 775 in
which maost of the cortical profile disintegrated
under drought condition. Anatomical
modifications showed cell wall lignification
around the metaxylem and reduction in
metaxylem diameterelements,

Salinity experiment: Seven genctypes were grown
in microplot under normal and saline
enviranmental conditions {saline water treatment
with an EC of 8d5/m). Total RNA was isolated form
these seven genotypes (1< samples including
control and treatment), converted into cDNA and
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Fig. 26. Cloning and characterization of LIM
transcription factor from sugarcane
interspecific hybrids
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used as template for expression analysis. T5-GS 20-
24 and Co 924012 showed strong upregulation of
stress-related genes, indicating that they were
adeguately responding to salinity. Based on the
results of the expression analysis, isolated and
cloned a salinity stress induced transcription
factor LIM{Lin11,1sl1, and Mec3) {Fig. 26).

(K. Lakshmi, A. Salvi, R. Gomathi, A. Suganya,
K. Deva Kumar, 5. Sheelamary and Pooja)

Genome wide identification, characterization
and comparative genome analyses of SWEET
genes requlating sucrose accumulation in
sugarcane

Screening for the edited plants: CRISPR/Cas9-edited
sugarcane plants targeting SWEET13c, SWEET4s,
and SWEET2a were successfully regenerated.
Genomic DNA was Isolated from all the hardened
plants, and PCR screening using Cas9 and
hygromycin-specific primers confirmed the
presence of both transgene components through
clear amplification bands (Fig. 27¥). Further

Fig. 27. PCR positive lines for Cas 5 geng;
Lanes; 100 bp ladder; Mo template control;
unitransformed Control; Positive Control; Samples 5-13

validation of editing events was performed on
selected Cas9- and Hygromycin-positive plants.
Twenty-two SWEET13¢-2 plants and 17 SNEET4a-
2 plants were amplified using target gene-specific
primers and subjected to Sanger sequencing. ICE-
CRISPR analysls, {Inference of CRISPR Edits analysis
tool) was used to analyse CRISPR editing results
from Sangersequencing data{Fig. 28). [t calculates
editing efficiency by determining the frequency
and types of insertions and deletions {indels) in a
sample. This analysis revealed that one SWEET13c-
2 plant showed 11% indel frequency, while six
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Fig. 2B. ICE-CRISPR analysis of an edited SWEET
gene sequence

SWEET4a-2 plants showed indel frequencies
ranging from 1-3%, indicating low-level but
detectable editing events in the regenerated
plants.

(BT, Prathima, A. Selvi, R. Manimekalai,
K. Lakshmiand K. Thamilarasi)

Metabolic engineering of sugarcane for
enhanced accumulation of low-calorie

Characterization of D-Allulose epimerase enzyme:
D-Allulose epimerase gene (ALSE 1 & 2) was cloned
from bacterial sources and heterologous
expression of the protein was performed In
BL21DE3 Plyss host cells. The Isolated protein was
checked for enzymatic activity and purified. The
solubilized fractions of E, coli BL27 (DE3) harboring
pET28a + DAEase were pooled and purified to
homogeneity under denaturing conditions by
Immaobilized Metal Affinity Chromatography. The
bound enzyme was eluted by a gradient of
imidazole, The eluted enzyme checked by SDS-
PAGE with a 15% precast polyacrylamide gel to
determine the purity of the protein. The purified
protein was checked for enzymatic conversion of
fructose and glucose into allulose, using standards
andsugarcane juice as substrates (Fig. 29).

|'|I
d j I
Fig. 28. Chromatograms of (a) blank solvent, (b}
standard in water {c) ALSE 1 and (d) ALSE 2

(BT, Prathima, K. Lakshmi, A, Selvi, 8. Manimekalai
and V. Krishnapriya)

Development of database and algorithm for
designing gRNAs forsugarcane

A total of 500 PP2C genes were identified,
distributed across all 10 chromosomes and their
sub-genomes. Phylogenetic analysis classified
these genes into 13 subfamilies. The results
showed similarity to 5. spontaneum, where the
largest subfamily is F with 37 members, the largest
subfamily in the sugarcane hybrid cultivar was also
F, with 74 members, followed by subfamily A with
69 members. The exon and motif distribution were
found to be highly conserved within the same
subfamily. Tandem duplication was prominent,
with 107 genes identified as paralogs, indicating
their role in gene expansion. The chromosomal
distribution of Soffi{PP2C genes was partially
biased, as approximately 50% of the genes were
located on chromasomes 1, 2, and 3, alang with
their respective sub-genomes. Synteny analysis
revealed a strong conservation of the protein
phosphatase domain between modern hybrid
and wild sugarcane (5 spontaneum) (Flg. 300
Additionally, the synteny association of
SoffixPP2C genes with two potential cold stress-
responsive genes, 5sPP2C27 and 5sPP2C64,

SaMTnpe 5T - - — - - -
| i

Fig. 30. Comparative analysis of genome wide
Frotein Phosphatase Zc (ppZc) gene in cultivated
sugarcane and distant relatives



siggests a possible role of SoffiXPP2C genes In
abiotic stress regulation,

{ R. Manimekalai, A, Selvi, K. Lakshmi, BT, Prathima,
K, Nithya, Shweta Kumari, K. Deva Kumar and
i, Thamilarasi)

Identification and functional characterization
of GRAS transcription factor family of genes
and their role in various abiotic stress
responsesinsugarcane

To characterize the GRAS superfamily, sorghum
GRAS genes were BLASTed against the sugarcane
monopleid genome, identifying 86 Saccharum
hybrid (ShGRAS) genes (B3 from the genomeand 3
from contigs). All genes contained the conserved
LHR1, VHIID, LHRII, PFYRE, and SAW domains.
Based on protein domains, they were classified
into 10 subfamilies; 46 belonged to the LISCL
subfamily, while only one gene each represented
the SCR, HAM, SCL4/7, and DLT subfamilies.
Phylogenetic analysis grouped the sequencesinto
13 clades, consistent with subfamily classification.
Of the 86 ShGRAS genes, 81 showed similarity Lo
sorghum GRAS, 31 to Arabidopsis GRAS, and 50 to
rice GRAS.

(K. Deva Kumar, K. Lakshmi and
M. Alagupalamuthirsalai)

A proteomic approach for identification and
characterization of new ligninolyticenzymes
for improved sugarcane bagasse
delignification

Thermophilic microbes were isolated from a
sugarcane compost pit and screened for
ligninclytic activity as determined by laccase
activity assay. Ameng the microbes screened four
isolates (57, 53, S8 and 510) which had maximum
laccase enzyme production at 46°C were
identified. Proteomics analysis was conducted for
these isolates as two groups and 1447 peptides
were identified. The key proteins identified were
extracellular xylanases 26.3 and 27 kDa (xyl I); 7.7
and 17,7 kDa (xyl ll), hemicellulases, and
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pectinases. Few cellulases, glucan endo-1,3-B-
olucesidase were cbserved from the isclate 51. These
enzymes were associated with several pathways
related to the degradation of lignin. Among them,
starch and sucrose metabolism, pentose
phosphate pathway, glutathione metabolism, and
the ortho-cleavage pathway of aromatic rings
which were closely related to lignin degradation
were identified. Additionally, the full-length
laccase gene (1.8 kb) from Aspergillus sp,which can
be utilized for biomass modification was cloned.

(K. Lakshmi and PT. Prathima)

Unravelling the molecular mechanism of
sugarcane for hypoxia caused by
waterlogging

Waterlogging-susceptible clone Co 36032 and
waterlogging-tolerant clones Co 62175, B0 91 and
Co 8371 were grown under pot conditions.
Waterlogging stress was imposed on potted
plants at six months for a period of four weeks. The
tolerant clone Co 62175 showed a significant
increase in shootand reotlength, number of aerial
root and length of the aerial roots under
waterlogged conditions compared to the
susceptiblevariety Co 86032,

Clening of genes: Primers were designed for
cloning the putative waterlogging tolerant genes
viz.,, pyruvate decarboxylase (pd), lactate
dehydrogenase (Id), 1-aminocyclopropane-1-
carboxylic acid synthase (accs), 1-
aminocyclopropane-1-carboxylic acid oxidase
lacco), ethylene responsive transcription factor
lerf), aldehyde dehydrogenase (aidd), alcohol
dehydragenase (glcd) and G-box binding factor
(gbf) from the already available transcriptome
data of sugarcane varieties. Among the genes
targeted for cloning, the complete CDS of erf{1081
bp) from the waterlogging-tolerant variety
Co 8371 and acco (1075 bp) from Co 11015 were
successfully obtained, Partial CD5 sequences were
obtained for pd (523 bp) and Id (784 bp) from
Co 86032 and Co 11015 and aled (725 bp) from
Coa37l.
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Synteny analysis: Synteny analysis of sugarcane
hybrid R-370, Saccharum officinarum and other
cereals such as rice, wheat, barley, maize and
sorghum was carried out to identify the
heterologous genes tolerant to waterlogging.
Total number of all the genes obtained in the
analysis was 7,74,371, collinear genes obtained
was 532,355 (68.75%). Fifteen waterlogging
genes reported from other cereals, mainly
belonging to erf-vii subfamily were used to find
the heterologous genes in the assembly. 273
genes were found to match with the selected
waterlogging folerant genes of cereals. These
genes formed 13 syntenic network and it
comprises 104 genesfrom sugarcane hybrid R570.

(K. Thamilarasi, A. Selvi, R. Manimekalai,
ET. Prathima and R. Gomathi)

Harnessing comparative genomics and
bioinformatics tools for abiotic stress
tolerance insugarcane

Sixty-seven drought-tolerant genes from major
crops including Arabidopsis, rice, wheat, maize,
sorghum, soybean, and Brassica ndpus were
collected and a BLAST analysis against the
genomes of sugarcane cultivar R570 and its wild
progenitor 5 spontanewm (AP85-441) have been
performed, The analysis identiflied 58 potential
ortholog genes in R570 and 42 In 5. spontansum.
Orthologous and drought-tolerance genes
formed common phylogenetic clusters,
suggesting strong sequence conservation. Whole-
genome synteny analysis between R570 and
5. spontaneum revealed strong genomic
collinearity. A large proportion of genes showed
collinear relationships, with comparable numbers
of tandem duplications In both genomes.
synteny-based analysis identified numerous
drought-related orthologs forming conserved
synteny pairs and networks in both species.
Conserved domain analysis of identified ortholog
gene revealed the presence of several drought-
associated domains, including AP2, bZIE. WRKY,
PP2C, GRAS, and NAM superfamilies, indicating

their potential role in stress response regulation.
Gene Ontoloay (GO) enrichment highlighted their
involvement in critical abiotic stress responses,
including response to water deprivation, abscisic
acid, salicylic acid, jasmonic acid, and heat, as well
as positive requlation of stress signaling pathways.
Overall, these findings demonstrate the
conservation and genomic organization of
drought-responsive orthologs In sugarcane and
its wild relative, providing valuable insights for
functional genomics and marker-assisted
breeding for enhanced drought tolerance.

(Shweta Kumari, R. Manimekalal, A. Selvi,
K. Lakshmi and Vinayaka)

Gene discovery and genetic transformation
insugarcane

Deciphering the molecular mechanism
regulating tillering in sugarcane through
functional genomics approach

Quantitative analysis of the tiller node tissues from
a high {Co 86032) and low tillering genotype
(Co 99004) identified 2,867 significantly
differentially abundant proteins. Significant
enrichment of pathways involved in
photosynthesis, carbohydrate metabolism, C-type
lectin receptor signaling and lineleic acid
metabolism with a significantly higher abundance
of proteins was observed in Co 86032, A
comparative transcriptome analyses of the tiller
node tissues from Co BG032 and Co 99004 at 20, 30
and 40 days after planting identified ~44000
significant DEGs. At log, differential expression
between high and low tillering genotypes about
23000 to 24000 DEGs were identified, From both
the data genes/proteins specifically involved in
sugar transport, nitrogen metabolism, cell wall
organization, cytokinin signaling, and kinases had
significantly higher abundance while
genes/proteins for strigolactone, auxin, abscisic
acid, and gibberellic acid, involved in the negative
regulation of tillering, showed significant lower
abundance in tiller nodes of Co 86032 compared
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to Co 99004. Gene expression wvalidation of
selected candidate proteins (ShAAXd, ShMAXZ,
ShTB1, ShSWEETTA and auxin efflux carrier protein)
was found to be consistent with the differential
protein abundance quantified among the high
and tillering sugarcane genotypes. Further from
the transcriptome of the tiller node gene
regulatory network analyses has identified hub
genesregulating tillering in sugarcane.

{ R. Valarmathi, C. Appunu and K. Mohanraj)

Development of white grub resistant
transgenics in sugarcane

In order to develop transgenic sugarcane against
white grub Holotrichia serrata, a novel crystal toxin
gene cry85al was codon optimized for expression
in sugarcane. Codon optimized cryB85al gene was
synthesized with appropriate restriction enzymes
in both ends of gene for cloning in a binary vector
pCAMBIA1305. Transformation vector was
constructed and the resultant recombinant vector
was used for genetic transformation of sugarcane
variety Co 86032. Putative transformants are in
different stages of selection and few of them arein
regeneration stage,

{ C. Appunu, B. Singaravelu, G.5. Suresha and
P. Mahesh)

Multi-disciplinary projects Standardization
of true seed production technique through
developing homozygous parental lines and
apomixes inbreeding

Forty selfs were effected among the progeny of
various selfing generations in 2024 flowering
season. Majority of selfs were made among
seventh and eighth generation selfs of Co 1148 (5,)
and 5, generation clones of Co 775. Additionally,
12 crosses were made among selfed generations
of Co 1148 and Co 775 for the evaluation of hybrids
involving the inbreds. Approximately 500
advanced generation selfs were selected from the
ground nursery and planted in the clonal stage for
further evaluation. DNA was extracted from 46
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advanced generation (S,) inbreds of 1148-13-11-2-
252-170-36 and fingerprinted with 12 STMS primer
pairs. A total of 202 alleles were amplified. The selfs
1148-13-11-2-252-170-36-448 and 1148-13-11-2-
252-170-36-458 had amplified |east alleles and
could be utilised for further selfing. 5, progenies
exhibited least number of classes for internode
shape, sheath hairiness while higher variation was
observed forinternode colour and dewlap calar.

(A, Anna Dural, T. Lakshmi Pathy and M, Nisha)
Evaluation of hybrids

Tropical (Coimbatore); Out of 1087 hybrid seediing
progenies from 13 combinations of intermated
inbreds ewvaluated for 13 cane yield and juice
guality traits, Co 11485, » Co 1148-5, (5x5)
recorded the least variability. Among the traits
under observation, cane diameter (CV=3.12) had
the least variability followed by HR brix, cane
height, single cane weight. NMC per clump
recorded the maximum wvariability in this
population. Greenish yellow with grey tinge is the
predominant stalk color group comprising 72.50%
progenies while 27.50% progenies were
characterized by yellow green colored stalk.

(R.M. Shanthi and 5. Alarmelu)

All India Coordinated Research Project
(Sugarcane)

PeninsularZone

Advanced varietal Trial (Mean of two plant and
rateon trials=2023-25}); Eleven entries were
evaluated under AVT | plant during 2023-24 and |l
plant and ratoon during 2024-25 along with three
standards (Table 9). Analysis of two plant and one
ratoon data revealed that Co 18003 (21.03 t/ha),
Co 18002 (20,99 t/ha), CoVC 18061 (20.95t/ha) and
Co 18009 (2020 t/ha) were found superior to the
best standard Co 09004 (17.90t/ha) for sugar yield.
For cane yield also, CoVC 18061 (1489.85 t/ha)
Co 18002 (144.53 t/ha) and Co 18003 (141.97 t/ha)
and Co 18009 (14035 t/ha) were superior to the
best standard Co 86032 (116.92 t/ha). None of the

-55.—



W h
% ICAR-SB1 Annual Repaort 2025

Table 9. Pooled analysis of two plant and one ratoon trials (2023-2025)

Cione | CCSyield (tha) | Caneyield (tha)  CCS (%) (12m) | Sucrose (%) (12m)
Co 18001 . 15.77 115.07 13.62 . 19.48
Co 18002 20099 14453 14.54 2071
Co 18003 21.03 141.97 14.64 21.16
Co 18009 2020 140.35 1439 2058
Co 18012 15.24 110,65 13.79 19.82
Co 18013 1787 12045 14.58 20.87
Co 18024 I 13.14 98.06 1343 I 1932
CoVC 18061 20.85 145.85 14.01 20,06
CoM 18071 12.78 95.9% 13.34 19.09
CoNTBOZ2 1680 2874 1o | 18g
Covsl 18121 16,53 116.80 1411 ' 2016
Standards

Co 86032 | 16.22 nes2 | 1388 | 19.84
-EIGC 671 16.70 109.19 15.33 21.88
Co09004 1790 11666 15.35 21.89

test entries was superior to the best standard
Co 09004 for juice quality (21.89% sucrose and
15.35% CC5). However, Co 18003 (21.16%),
Co 18013 {20.87%), Co 18002 {20.71%), Co 18009
{20,58%), CoV/sl 18121 (20,16%) and CoVC 18061
{20.06%) were superior to Co 86032 (19.84%) for
juice sucrose at harvest.

AVT-IIPlant(2024-25)

Among 11 test entries, Co 18003 recorded highest
CC5 yield of 21.48 t/ha followed by CoVC 18061
{21.02 t/ha), Co 18002 (19.77 t/ha) and Co 18009
(18.46 t/ha) which were 27.10%, 24.38%, 16.98%
and 923% improvement respectively over the
best standard CoC 671 (16.90 t/ha). For cane yield
CoVC 18061 was the best entry with 155.3 t/ha
against the best standard Co 86032 (111.6 t/ha).
Other entries recording higher cane yield were Co
18003 (145.4 t/ha), Co 18002 (142. 1 t/ha) and Co
18009 (131.1 t/ha). Juice analysis at 12 months
indicated that Co 18003 (20.47%) had the highest
sucrose content among the test entries while the
best standard CoC 671 recorded 21.79% sucrose.

At 10 months, CoC 671 recorded the highest
sucrose content (20.16%.) and none of the test
entries was found superior to CoC 671. The test
entries Co 18003 (19.69%), Co 18073 (19.46%),
Co 18002 (19.01%) and Co 18012 {18,79%) were
superior to Co 86032 (18.74%) at 300 days for juice
sucrose content,

(K. Mohanraj and 5. Sheelamary)
AVT-Ratoon (2024-25)

A total of 11 entries along with three standards
were evaluated for their ratoon performance.
Co 18002 recorded the highest CCS yield of 21.03
t/hawhich was 17.03% improvemnent over the best
standard Co 09004 {17.97 t'ha). Other entries
superior to the best standard for CCS yield were
CoVC 18061 (20,66 t/ha), Co 18003 (20.31 t/ha) and
Co 18009 (20.00 t/ha). CoVC 18061 recorded the
highest cane yield (138.54 t/ha) which was 19.75%
improvement over the best standard Co 09004
(115.68 t/ha). This was closely followed by Co
18002 (137.56 t/ha) and Co 18009 (135.26 t/ha)
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and Co 18003 (131.32 t/ha) which were18.91%,
16.92% and 13.52% improvement, respectively
over the best standard Co 09004, Among the
standards, CoC 671 was the best recording high
juice sucrose values of 22.57% and CCS of 15.90%
while the mid-late standard Co B6032 recorded
20.17% sucrose and CCS of 14.23% at 11 months.
Co 18013 was the best clone in this trial recording
the highest juice sucrose value of 21.95% at 11
months with an Improverment of 8.27% over the
rmid-late standard Co Bo032.

{C. Appunu and R.T. Maruthi
AVT-1Plant(2024-25)

Among the fourteen test entries evaluated,
Co 19009 recorded the highest CCS yield of 20.49
t'ha with 27.35% improvement over the best
standards Co 09004 {16.09 t/ha) and CoC 671
{16.09 t/ha). Similarly, Ca 19074 (18.38 t/ha) and
CoT 18368 (18.21 vha) registered 14.23% and
13.18% improvement, respectively over the best
standards. For cane yield, Co 19009 (144.29 t/ha)
showed 22.55 % superiority over the best standard
Co 86032 (117.74 t/ha) followed by CoT 18368
{141.74 t/ha) and Co 19014 (124,62 t/ha) showing
20.38% and 5.84% improved vield respectively
over the best standard. For juice sucrose at 12
months, CoC 671 (21.78%) was the best standard
and none of the test entries was superior to the
standard. However, five entries viz, Co 19009,
{20.38%), Co 19014 (20.54%), CoT 19366 (19.88%),
Col 18360 (20.27%) and CoT 18369 (21.00%)
recorded more than 5% improvement over the
commercial variety Co 856032 [18.82%). At 10
months, none of the test entries was found
superior to both the early standards Co 09004
{20.00 %) and CoC 671 (19.82%). Only one entry,
Co 19014 (18.81%) registered more than 5%
improvement over Co 86032 (17.88%) at 300 days.

(5. Algrmielu and R. Gobu)
IVT(2024-25)

Sixteen test entries were evaluated along with
three standards. Co 21002 (18.41 t/ha) was the
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only entry showing 10% improvement over the
commercial variety Co 86032 (16.54 t/ha) for CC5
yield and numerically superior performance over
the best standard Co 09004 (18.31 t/ha). Co 21002
{141.37 t/ha), Co 21004 (126.99 t/ha), CoM 21082
(126,87 t/ha), CoN 21072 (125.23 t/ha) and
Co 21003 (122.51 t/ha) recorded higher cane yield
over the best standard Co 09004 (121.63 Uha). At
12" month Juice sucrose, none of the test entries
was superior to the best stendard CoC 671
(23.72%). Three test entries viz, Co 21003 (22.31%),
Co 21007 (22.46%) and Co 21009 (22.99%) were
superior to Co 86032 (21.21%) registering more
than five per cent improvement. At 300 days, CoC
671 was the best standard with 20,03% sucrose
followed by Co 09004 with 19.92%. Two entries
wiz.,, Co 21006 (19.08%) and Co 21009 (18.86%)
were on par with Co B6032 (18.86%) for sucrose%
at 10monthsof crop age.

{Adhini 8. Pazhany, H. K. Mehadevaswamy and
V. Sreenivasa)

Exchange of seed materials 2024-25

Nine entries (Co 24001, Co 24002, Co 24003,
Co 24004, Co 24005, Co 24009, Co 24010, Co
24011, Co 24012) that were accepted in the
AICRP(S) worlshop held at Punjab Agricultural
University, Ludhiana in October 2024 were
supplied to Padegaon centre. Twenty five Co canes
of 23 series were multiplied and supplied to
Mandya, Powarkheda, Pugalur, Rudrur,
Sameearwadi, Sirugamani and Thiruvalla, Apart
from these, 17 zonal entries of '22 series and 21
new entries of 24 series have been multiplied.

{ R. Karuppaivan and K. Elayaraja)

Targeted pre-breeding for development of
climate smart genetic stocks utilizing
untapped genetic resources in Saccharum
complex

Twenty-six crosses for red rot resistance and 18
crosses for drought tolerance were effected. The
fluff of 26 crosses effected for red rot resistance
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was sent o six centres viz, Coimbatore, Cuddalore,
Pune, Karnal, Pusa and Shahjahanpur. Similarly,
fluff of 18 crosses effected for drought tolerance
was sent to five participating centres wiz,
Coimbatore, Mandya, Pune, Karnal and Lucknow.
Altogether, 773.2 gram of fluff was sent to the
eight centres including Coimbatore.

(P Govindaraj. R.M. Shanthi, 5. Alarmelu,
A. Anna Durai, K. Mohanraj, B. Karuppaiyan,
M. Nisha, H. K. Mahadevaswamy and R.T. Maruthi)

Fluff Supply / National Hybridization
Programme

Fluff supply 2024: Fluff weighing 24.56 kg was
supplied to the 22 fluff receiving centres along
with germination potential. The centres in North
West Zone received the maximum guantity of fluff
{8.60 kg) followed by Peninsular zone (7.4 kg). The
four centres in Morth Central and North East zone
received (5.02 kg while four other centres in East
Coast Zone received 3.5 kg of fluff of biparental
crosses, general collections and polycrosses (Table
10l

National Hybridization Programme 2025: Four
hundred and seventy parental clones were
planted in NHG 2025-26 including five new
introductions from Seorahi (CoSe 11453},
Shahjahanpur {Co5 18231 and Co5 18232) and
Anakapalle (2015 A 311 and 2017 A 553). Two
poly-cross nurseries of 11 females and eight males
for subtropical region and 13 females and eight
males for tropical region were planted and
maintained. Out of 470 parents, 377 flowered
with flowering intensity of 80.21%. Four hundred
and fifty-six crosses were effected for 21 centres.

(A. Anna Dural and Adhini 5. Pazhany)
AICRP on Seed (Crops)-Sugarcane

Breederseed production

A& total of 1263.555 tons of quality breeder seed
canes were produced and supplied to co-
operative and private sugar factories [Co 86032

~ 58

(804.495 tons), Co 11015 (121.955 tons), Co 14012
(83.65 tons) and Co 18009 {253.455 tons)] during
February-August 2025, A field day was conducted
in Sevur and Pasur village in Tiruppur district for
the varieties Co 86032, Co 11015, Co 14012 and
Co 18009 on 14 February 2025. A seed day
programme was organized under AICRP on Seed
({Crops) at ECC Farm involving the seed production
farmers and scientists of the institute on 12 March
2025,

For the year 2025-26, tissue culture plants of
Co 86032 (7500), Co 11015 (1450), Co 14012 (1500)
and Co 18009 (1800) were planted in the Institute
farm during October to December 2024 (Fig. 31).
The materials were harvested during May-July
2025 and 2,00,260 settlings were produced and
supplied to 10 farmers and planting has been
completedin 32 acres,

Fig. 31. S5eed Day (12 March 2025)

To produce the basic seed material for quality seed
production for the next year (2026-27), tissue
culture plants of the varieties Co 86032 (10,600,
Co 11015 (2000, Ca 14012 (1750), Co 18009 (2000}
were planted during Qctober-Movember 2025 in
the Institute farm.

(A.J. Prabakaran, 5. Karthigeyan, K. Mohanraj,
A. Anna Durai, B, Singaravelu, R.Selvakumar
and K. Gobu)

Production and supply of tissue culture
plants

A total of 1.13 lakhs tissue culture plants were
produced via apical meristemn culture from the
varieties viz, Co 88032 Co 11015, Co 18009,
Co 14012 Co 0238, Co 0118 and Co 15023 and
provided to sugar mills, farmers and breeder seed



Peninsular Zone

Mand;m 21 55434 200 453.55 5 3855 1045.84
Navsari 20 601.72 25 470,52 5 3893 1M1z
Padegaon 19 62015 15 282.99 5 3843 94157

Powarkheda 15 372.84 15 266,11 5 32.94 671.89

Pune 23 721.34 17 381,22 5 46.12 114868
Rudrur 18 440568 20 42626 5 36.7 903.64

Sankeshwar 20 5329 20 335.08 5 4443 91241

Thiruvalla 15 3503 15 304.35 5 4837 703.02

Total 151 419427 | 147 2920.08 12* | 32487 7439.22
Anakapalle 16 2035 20 41341 5 58.7 765.61

Cuddalore 29 854.94 15 26873 5 452 1168.87
Perumalapalle - - 20 333.71 13 256.55 59026

Vuyyury 20 47145 | 20 459.02 5 4526 975.73

Total 65 161989 | 75 147487 128 | 4057 350047
Morth West Zone

Gurdaspur 28 817.06 20 469.83 5 5039 1337.28
Kapurthala 24 658.76 25 449.972 4 4233 1151.01
Lucknow a8 986,16 59 124512 - 223128
Pantnagar 13 44512 20 368.21 5 3554 848.87

Shahjahanpur 35 1123.05 31 734.46 2 1117 1868.68
Uchani 21 65327 | 27 46223 5 | 4720 11627
Total 159 468342 | 182 | 372977 | 13* 18663 B599.82
‘North Central and North East Zone

Buraliison 16 450.39 20 | 398313 5 50.645 859.348
Motipur 17 550,33 20 629.87 3 27.22 121642
Pusa 34 990.59 25 51563 3 17.67 1523.89
Searahl 28 82082 | 27 | 53736 4 24.31 1382.39
Total 95 282113 92 2081.073 9* 119.845 5022.048
Grand total 470 1331871 345 | 1020579 | 25*  1037.06 24561.56
* Excluding duplicates
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production. Sixty virus free mother culture flasks
of varieties Co 86032, Co 11015, Co 0238, Co 0118
and Co 15023 were given to five tissue culture
laboratories of Tamil Nadu, Punjab, Karnataka and
Uttar Pradesh. Varieties Co 86032 and Co 09004
were rejuvenated via meristem tip culture and
disease-free tissue culture seedlings were planted
in breeding trial at ECC farm. A four-days training
on Sugarcane micropropagation was imparted to
an Assistant Professor (Plant Breeding) from
5. Nijalingappa Sugar |nstitute, Belagavi,
Karnataka. Total revenue of Rs. 13.96 lakhs was
generated through sale of tissue culture plants
and mother culture flasks.

Virus indexing of in vitro leaf samples: In vitro
cultures of varieties viz, Co 856032, Co 18009 and
Co 11015 developed from apical meristemn culture
were indexed for SCYLY, SCMV, SCSMV and GSD
phytoplasma at pathology laboratory through RT-
PCR and nearly 70% of the samples were found to
be virus free.

{0, Neelamathi, B. Valarmathi, C. Jayabose and
K, Nithya)

EXTERNALLY FUNDED PROJECTS

ldentification, characterisation and
verification of new sugarcane varieties for
DUS testing at Coimbatore (PPV&FRA)

During 2024-25 crop season, 250 tropical RV's
{Reference Varieties) of sugarcane were planted.
Fifty-six example varieties representing 27 DUS
traits were raised in the 2025-26 crop season, DUS
tests were conducted in four varieties viz., VSl
Q8005 (VS1 12121}, Phule Sugarcane 13007 (M5
14082), Phule-11082 (CoM 11082) and Phule
Sugarcane 15012 (MS 17082). First year DUS
testing of two new varieties (NV's) - V51 08005 (V5]
12121} along with closely resembling Reference
Varieties (Co 8347, Co 94008, Co 62175) and Phule
Sugarcane 13007 [MS 14082} along with closely
resembling RV's {CoC 773, 93 V 297, CoM 0265)
and zonal standards Co 86032 and CoC 671 was

conducted. The candidate variety VSI 08005 (V5|
12121) {(NV) was distinct from the RV's (Co 94008
and Co62175) far DUS traits viz, hairiness, shape of
inner auricle, colour not expoesed to sun and it was
distinct from RV Co 8347 for internode shape, rind
suiface appearance and waxiness. The candidate
variety Phule Sugarcane 13007 (MS 14082) (NV)
was distinct from the RV's (CoC 773 and 53 V 297)
for DUS tralts viz., hairiness, Inner auricle, colour of
dewlap, leaf sheath curvature, and it was distinct
from the RV CoM 0255 for growth crack, waxiness,
bud shape and bud tip in relation to growth ring.
Second year DUS testing of two new varieties
(M), indicated that Phule-11082 (CoM 11082)
was different from the closely resembling RVs and
was (Co 8347, Co 8371, CoA 89081 and Co 7805) for
DUS traits viz, plant growth habit, hairiness, shape
of ligule, inner auricle, leaf blade curvature,
adherence of leaf sheath, internode colour
exposed to sun and prominence of growth ring
and M5 17082 was distinct from the RVs (Co 8347,
Co 8371, Co 853 and Co 6304) for DUS tralts viz,
plant growth habit, hairiness, shape of ligule, inner
auricle, internode colour (exposed to sun),
internode shape, rind surface appearance,
waxiness, bud groove and bud tip in relation to
growth ring. The re-characterization of 246 R\'s for
27 DUS traits was completed and images of 100
reference varieties were digitalized.

(5. Alarmelu and C Jayaboss)

CRISPR-Crop Network-Targeted improvement
of stress tolerance, nutritional quality and
yield of crops by using genome editing (NASF)

Construction of PTG-Based CRISPR-Cas9
vectors for multiplex editing of matl gene

Screening of Cas-SgRNA transformed plants foredits
fn matl gene: Three constructs were developed for
the matrilineal gene. Polycistronic multi-plex
vector development was optimized in sugarcane
viz., MATL- tRNA —pRGEE32 |, (Polycistronic-3
gRMA), MATL-tRNA -pR-Pcambia Il (Polycistronic-3
gRMA MATL- BK Uf-pRGEB32 (Monocistronic- 2

-ﬁu.—



gRNA). The gRNAs that showed high cleavage
efficiency in the in vitro cleavage assay were used,
3¥X PTG-based CRISPR-Cas9 wvectors were
constructed. Overlap Extension PCR was used to
amplify and fuse the tRNA-gRNA cassette with
Golden Gate Assembly. E roli cells (DH5 alpha)
were transformed with the PTG fragment and the
pRGEB32 vector, and colony PCR was performed
using PTG fragment-specific primers to select the
positive colonies transformed with the PTG
fragment and pRGEB32, Colonies with amplicons
of 600 bp were obtained and confirmed by Sanger
sequencing. The recombinant plasmid was
purified and transferred Into Agrobacterum
tumefaciens EHA105 strain. The putative
transformed plants were hardened in pots. DNA
isolated from more than 300 transformead plants
were screened using CAS 9 primers. The Cas
positive plants were screened with sequencing
with mutation primers and capillary
electrophoresis and two edited plants were
identified (Fig. 32).

Fig. 32. The indels frequencies in the matl gene
by CRISPR-Cas editing

{ B, Manimekalai, V.P. Sebhakumari, C. Appunu,
M. Ravi, NSER, Trivandrum)

Improving tillering and yield in sugarcane
through creating novel alleles of strigolactone
biosynthesis gene MAX4-1 using CRISPR /
CAS9

Strigolactones (5L) are produced through the
CAROTENOID CLEAVAGE DIOXYGENASE ([CCDY)
pathway sequentially regulated by MAX2, MAX3

ICAR-SBI Annual Report 2025

and MAX4 (More Axillary Branching) genes.
Synthesis of strigolactone (5L) starts with the all
trans B-carotene, which is converted to 9-cis-fi-
carotene by the activity of Dwarf 27 (D27), MAX3
then converts it into 9 cis f-apo 10°-carotenal,
MAX4 converts 9 cis f-apo 10-carotenal to
strigolactone precursor called carlactone, The
coregulation of MAX3, MAX4 and a receptor
(MAX2) resulted in producing the branch-
inhibiting strigolactone hormone. Strigolactone
interacts with auxin and Inhibits side branching
and thus a strong negative regulator for tillering.
Knock out lines of MAX4 gene was created
through CRISPR/Cas® mediated genome editing
to improve tillering and yield in sugarcane.
ShMAX4-1 SgRMA was designed using CRISPR-
PLANT platform. MAXsgRNA with appropriate
adaptors was cloned at Bsa | restriction site under
DsU3 pramoter in the plant transformation vector
pRGEB31 harboring hygromycin resistant gene as
the selectable marker. The construct was
mabilized into E coli and putative plasmid was
confirmed for the presence of 20bp protospacer
seguence using PCR and Sanger seguencing. The
putative positive plasmid DNA harbouring
ShMAX4-1 SgRMAwas used for transformation into
a selected sugarcane genotype (Co 99004) having
high sugar content and high quality, but exhibits
shy tillering. Putative positive Cas9-ShMAX 4-1-
gRNA construct was transformed using particle
bombardment into 45 days old callus developed
from the sugarcane genotype Co 99004, Fifty to
sixty percent white friable calli was successfully
obtained after six rounds of selection in
hygromycin selection medium and were
successfully regenerated into shoots. Ten putative
transgenic events were generated from the
transformation. About 250 plants were confirmed
for the presence of the cas9 construct using the
hygromycin specific primers. The PCR positive
plants were further selected and the gRNA target
region (450bp) is amplified and screened for the
presence of mutation.

{ R. Valarmathi, C. Appunu and K. Mohanraj)
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Deciphering the genetic basis of root-system
architecture for developing climate resilient
sugarcane

The phenotypic response of a commercial
sugarcane genotype Co 99004 in root
development and R5A to gamima ray Induced in
vitra mutagenesis was studied. Mutant
populations of sugarcane genotype Co 99004
were developed through gamma ray induced
mutagenesis. The phenotypic variants of Co 99004
in V1 generation could be categorized into five
distinct phenotypically scorable classes, which
exhibited genetic, metabolomic and phenotypic
variation in RSA. About 17 RSA traits were
gquantified from scanned root images and
analysed to identify traits linked to improved root
development, shoot biomass and drought
adaptation. Seventeen RSA traits were measured,
and five key traits with high phenotypic
variability—simple stem diameter (550),
projected root area (RA), root system width
(WMA), rooting depth (SKD), and skeleton width
(SKW), The mutants with superior root system
were screenad for drought under control and field
condition. Based on the physioclogical
performance under drought and integrated
ranking placed identified three mutants (M72,
IM36 and M48) as drought tolerant compared to
thatofthe wild type control,

( R. Valarmathi, C. Appunu, Ashish Kumar
Srivastava, BARC)

Identification and characterization of SWEET
genes associated with sugar content and
disease susceptibility in sugarcane

The gRT-PCR data from 6" to 12" month of
planting for 10 contrasting pairs of high and low
sugar genotypes was analyzed. Developmental
regulation of SWEET genes exprassion in different
stages of crop growth and tissue specificity was
established. Multiplexed gene constructs were
developed for SWEET 13¢, 4a and 3a genes with

tRNA-spacer for sugarcane transformation using
thevector pRGEB32.

{RT. Prathima)

Targeted genome editing in sugarcane:
CRISPR/Cas9-mediated lignin modification
towards lignocellulosic biofuel production

CRISPR/Cas9 Off-Target effect induces albinism
via Phytoene Desaturase (PDS) gene
disruptioninsugarcane

Synthesls of CRISPR-Cas? construct/s for precise
sugarcane genome editing: Two guide RNA
sequences targeting the CAD gene were designed
te modify the syringyl/guaiacyl ratio in fignin
biosynthesis. The OsU3 promoter was used for
Cas9 expression, ensuring strong, constitutive
activity. To enhance transcript stability and
prevent transcriptional interference, a Pol i
terminator was employed, and the gRNA and Cas9
casseltes were arranged in a head-to-head
otlentation. This design minimized RNA
polymerase read-through and improved editing
efficiency by maintaining proper expression of
both components in the CRISPR construct.
Agrobacterium-mediated transformation of
Eranthus was achieved. Totally 76 planis were
generated,

During shoot regeneration, approximately 90%.of
the transformed plants developed white, albino
shoots. Sequence analysis revealed unintended
partial homology between the designed CAD
gRMA, upstream of the PAM sequence and the
coding sequence of the Phytoene Desaturase (PDS)
gene {at 809616 bp), a key gene involved in
carotenoid biosynthesis. Real-time PCR analysis of
albing plants showed markedly reduced PDS
expression, further confirmed by PCR
amplification (Fig. 33}, Chlorophyll a & b, total
rarotenoid estimation also revealed significantly
lower levels in albine plants, validating the off-
target disruption of the PDS gene by the CAD-
specific gRNA. These findings highlight the
importance of precise gRMNA design to minimize

gl -



off-target effects and emphasize the need to
redesign a highly specific gRNA for targeted
editing ofthe CAD genein sugarcane,
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Fig. 33 a. Explant Inoculation; b, Callus initiation;
¢, Callus induction; d &, Emergence of white shoots;
f, PCRamplification of 255 rRNA; g, PCR amplification
of PDS gene; h, Bar graph depicting the expression
of PDS gene in control and albino plants and i, Dot
plot depicting chlorophyll '8} 'b' and total carotenoid
cantent in both control and albinoplants.

(K, Lakshmi)

Development of genome consortium
databank from plants and microbial
population emerging from India

Strategies were formulated to autormate the
process for annotating plant genome data
originating from India utilizing the Linux
operating system, C programming language, and
R software. Currently, development of a pipeline is
underway to automate the retrieval of all plant
genome and cyanobacteria sequences submitted
from India.

(BT, Prathima)

Genome editing in sugarcane to improve
yield, quality, biotic stress tolerance and
biomass modification for biofuel production
(ICAR-EFC)

Creating targeted mutation in sugarcane for
improving water deficit tolerance

One polycistronic construct with three gRNAs
each for D5T and HPs gene was developed under

ICAR-SBI Annual Report 2025

the pRGEB32 binary vector for improving drought
tolerance. Proper cloning and alignment of gRMAS
in the vector was confirmed through sequencing.
Genetic transformation was carried out with
embryogenic calli of Co 86032, Four batches of
particle bombardment were performed and
generated 96 putative edits of Co 86032 and all
these editsare under hardening stage,

{ C. Appunu)

Improving tillering in sugarcane through
CRISPR/Cas9-mediated gene editing of
strigolactone biosynthesis gene Teosinte
branched (Tb1)

Functional genomics on sugarcane tillering has
identified candidate genes inhibiting tillering.
From the preliminary data two candidates
Teosinte Branched 1{TB7) and High Tillering Dwarf
2 (HTD2) invelved in strigolactone signalling in
sugarcane has been identified to create knock out
mutation to downregulate the gene function,
Multiple guide RNAs targating first exon of the
candidate genes were designed using CRISPOR
platform. Far the binary genome editing vector
construction, the polycistronic tRNA-SgRNA were
synthesised and cloned into pRGEB32 vector
under OsUs promoter and transformed into Ecoli
system. The presence of polycistronic tRMA-
SgRNA insert In E.Colf was confirmed by PCR and
sanger sequencing and the construct of mobilised
into Agrobacteritin. Putative positive plasmids
harbouring the guide RNA sequences were
transformed to Co 99004 callus using
Agrobacterium mediated transformation. Callus
was initiated from the variety Co 99004 and
transformed with pRGEB32 vector harbouring
ShHTD2 and SATET guide RNAs. Putative paositive
calli harbouring ShHTD2/Cas9 construct was
successfully regenerated after six rounds of
selection and the calli harbouring SATE1/Cas9
construct is under first vound of selection,

{ A. Valarmathi, C. Appunu and K. Mohanraj)
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PUBLIC-PRIVATE PARTNERSHIP PROJECTS

Enhancing sugar productivity in Tamil Nadu
through Institute-Industry Approach
(SISMA-TN funded-SWEET BLOOM 2.0)

Seed cane supply: Twenty promising sugarcane
clones {Ca 21002, Co 21008, Co 22004, Co 22009,
Co 22010, Co 22015, Co 22016, Co 23002,
Co 23006, Co 23007, Co 230068, Co 23009,
Co23010,Co 23013, Ca 23015, Co 23016, C 16338,
C22020,C22054, G2008-01%) were multiplied and
supplied to sugar factories during July-August
2024 for further multiplication at respective
factorylocations.

Performance of varieties: Seventeen genotypes
were eyvaluated along with Co 86032 and local
standards (|l plant and ratoon crop) during 2024~
25, Data of two plant and one rateon crops wers
analyzed and genotypes which were better for
cane yield and quality than Co 86032 were
identified as sultable for particular location (Tabie
11). Co 19008, Co 19009, Co 20011, Co 21003 and
Co 21004 performed better than Co 86032 for cane
yield and sugar yield at harvest. Clones, Co 21007
(20.59%), Co 20009 [20.18%), Co 20010 (20.03%),
Co 15017 {19.69%), Co 20011 (19.38%), Co 19009
(19.23%), Co 20005 (19.16%), Co 21003 (19.07%)
and Co 21004 (19.009) recorded higher sucrose
than Co86032(18.79%).

The done Co 21003 ranked first in seven locations.
The best clone Co 19004 recorded 16.07%, 19.30%
and 2.62% improvement over Co B6032,
respectively for cane vield, sugar yvield and sucrose
content across Tamil Madu. Another clone
Co 21003 recorded 1064%, 12.77% and 1.46%
improvemnent over the standard Co 86032 for cane
yield, sugar yield and sucrose content,
respectively.

New planting (2025-26): First plant crop was laid
out in 2 replicated trial with 20 clones along with
standard Co 86032 in eleven sugar factory
locations for evaluation. Thiru Arooran Sugar Mills

Ltd, Thirumandankudi planted the evaluation trial
in2025.

Workshep organised: One day workshop was
conducted on ‘Application of cutting-edge
technologies in sugarcane improvement and
production’ at ICAR-SBI, Coimbatore on 18 June
2025,

(P. Govindaraj, C. Appunu, R.M. Shanthi,

5. Alarmelu, 5. Karthigeyan, A. Anna Durai,

R. Karuppaiyan, K. Mohanraj, Maruthi R.T,

K. Elayaraja, 5. Sheelamary, K. Gopalareddy,

H.K. Mahadeya Swamy, R. Gobu, Adhini 5, Pazhany,
Kona Praveen, T, Lakshmi Pathy, D. Neelamathi,

C. Jayabose, A. Valarmathi, B. Singaravelu,

B Malathi, R, Selvakumar, T. Ramasubramanian,
M. Punithavalli and F. Mahesh)

Project Members from TNAU, Coimbatare:

(D. Sassikumar & Satheeshkumar, SRS Cuddalore,
V. Anbanandar, SRS Sirugamani, NA. Saravanan,
SRS Melalathur)

Identification of suitable location specific
sugarcane varieties for commercial
cultivation under different agro-climatic
situationsin India (ISMA)

Sub-Tropical Zone (16 sugar mills): Nine clones
along with two checks Co 0238 and Co 0118 were
evaluated for cane and juice quality traits at 12
months, Six entries viz, Co 16030, Co 17018,
Co 19017, Co 20016, Co 20017 and Co 21012
recorded higher cane yield than the check Co 0238
(140.8 t'ha). The entry Co 20016 recorded the
highest mean cane yield of 174.10t/hafollowed by
Co 16030 (170.70 t/ha). Co 20016 recorded a sugar
yield of 23.40 t/ha compared to the check Co 0238
(18.53 t/ha). Highest sucrose was recorded in the
entry Co 21012 (19.30%) followed by Co 20016
(19.14%) compared to the check Co 0238 (18.95%).
The entry Co 20016 recorded higher Pol% cane of
11.41% compared to Co 0238 {14.36%). Based on
one year study (12 months data) at 16 sugar mills
across sub-tropical India, the entries Co 20016 and
Co 21012 were found to be promising for all the
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Table 11. Location specific genotypes combining yizld and quality

Sugar factory

Bannari Amman Sugars, Sathyamangalam

Bannari Amman Sugars, Tirulovilur
Dhanalakshmi Srinivasan Sugars

EID Parry (India), Nellikuppam

~ Genotypes

Co 15017, Co 19009, Co 20010, Co 20011, Co 27003,
Co 271004

| Co 19009, Co 21003

Cor 20010, Co 21003
Lo 19009

Kothari Sugars, Kattur

Kotharl Sugars, Sathamangalam
Paonni Sug;rs, Erode -
Rajshree Sugars, Mundiampakkam
Sakthi Sugars, Appakudal

Sakthi Sugars, Sivaganga

agronomic traits and, sugar yvield compared to the
check variety Co 0238. The first plant crop was
ratooned to gssess ratoon potential.

Plant crop trial: The varietal evaluation work in
subtropical zone is continued with 17 more new
entries and trials were planted during second
fortnight of Februay 2025,

Tropical Zone (2 sugar mifls): Trials with 22 entries
{Co 18005, Co 17001, Co 18009, Co 17005,
Co 18003, Co 19003, Co 19004, Co 19005,
Co 19009, Co 19014, Co 20003, Co 20005,
Co 20009, Co 21003, Co 21004, Co 21009,
Co 22005, Co 22012, Co 22015, Co 22018,
Co 22019, Co 24015) were planted in RBED design
with three replications in six sugar mills;
multiplication is being carried out in three Athanl
sugar units. The entries Co 18009, Co 24015,
Co 22018, Co 22019, and Co 21003 showed better
field stand.

Training: One day training program was organized
for 15 staff of nine sugar mills in tropical zone
(Tamil Madu, Karnataka, Maharashtra, Madhya
Pradesh) at ICAR-5BI, Coimbatore on 9 January
2025, Hands on training was provided on juice
analysis in experirnental trials and demonstration
of sett treatment device (Fig. 34and 35).

Co 19002, Co 19008, Co 19009, Co 20010, Co 20011,
Co 21003, Co 21004

Co 13009, Co 20003, Co 20010, Co 27003
Co 19009

- Co19009, Co 20011, Co 21003

Co 19009, Co 21003
Co 15017, Co 19009, Co 20010, Co 20011, Co 21003

~ 65

Fig. 34. One day training program for the
staff of tropical mills (9 January 2025)

Fig. 35. Monitoring of experimental trials at
Dhampur Bip organics Ltd,, Uttar Pradesh
(P Govindaraj, K. Mohanraj, H.K. Mahadeva Swamy,

R.M. Shanthi, 5. Alarmelu, A. Anna Durai,

5. Karthigeyan, R. Karuppaiyan, C. Appunt,

R.T. Maruthi, 5. Sheelamary, K. Elayarafa, Adhini

5. Pazhany, K. Gopalareddy, R. Gobu, Kona Praveen,
T. Lakshmi Pathy, D. Neelarnathi, A. Rarmesh Sundar,
Bavinder Kumar, M.R. Meena, WM.L. Chhabra and

M. Nisha; R. Viswanathan, Sanjeev Kumar, A.K. Mall,
Aalok Shiv and Indu (ICAR-NISR, Lucknow)
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5.2 Division of Crop Production

5.2.1 Agronomy, Microbiology, Farm
Machinery, and Power

Development of cropping systems and
improved agronomic practices to
enhance sugarcane productivity

Development and promotion of tools and
machinery for sugarcane mechanization

Evaluation of Bia Formulation Applicater using new
formulations against white grubs under field
condition: A fleld experiment was conducted to
evaluate the Bio Formulation Applicator (earlier
known asthe EPN applicator) for the application of
a Bt-based biopesticide (Bt-62) against white grub
in sugarcane (8" month} in white grub endemic
area at Sathyamangalam. For pre-treatment
assessment, a trench in the root zone {1m length)
was excavated to a depth of 0.3 m and a width of
0.2m at ten randomly selected spots, and the
number of white grubs was recorded. The Bt
formulation was applied at adosage of 1 x 10" CFU
m? using the Bio Formulation Applicator by
uniformly dispensing the diluted fermenter
product into the root zone. Ten untreated spots
were maintained as control. Post-treatment
observations indicated a 33% reduction in white
grub population in the treated spots, whereas no
reduction was ohserved In the control,
demonstrating the effectiveness of the
Bio Formulation Applicator for targeted delivery of
Bt formulations underfield conditions.

(T. Arumuganathan, C. Palaniswarmi,
C. Sankaranarayanan, P. Mahesh,
T. Senthil Kumar and Syed lmran (ICAR-CIAE, RC)

Inter-Institutional Collaborative Research
Project on testing and evaluation of IISR
sugarcane machineries under tropical
condition

Demonstration of tractor-operated sugarcane cutter
planter: A large scale demonstration of tractor

operated sugarcane cutter planter was conducted
in farmers' field at Tirukoilur, Kallakurichi district.
Cwver 100 farmers from Villupuram and Kallakurichi
districts and 50 cane staff from M/s. Bannari
Amman Sugars (BAS) Limited, Tirukeilur, senlor
officers and sugarcane farmers participated in the
demonstration (Fig. 36). Mechanised sugarcane
planting was done in more than 100 acres of area
under BAS, Tirukoilur using the tractor-operated
sugarcane cutter planter.

Fig. 36. Field demonstration of two fw
sugarcane sett cutter planter

{A.K. Singh - ICAR-ISR, Lucknow,

T. Arumuganathan, 5 Anusha, ICAR-58] and

T. Senthil Kumar -ICAR-CIAE, Colmbatore)

Development and promotion of mini tractor
operated sugarcane planters for small-farm
mechanization

Field testing and performance evaluation of mini
tractor operated sugarcane settling transplanter;
Field trial was conducted to evaluate different
sugarcane settling transplanting methods and
spacings with seven planting treatments; mini
tractor-operated single-row transplanter, I1CAR-
SBI-CIAE tractor-operated two-row transplanter,
and manual transplanting, each at 45 and 60 cm
plant-to-plant spacing, along with farmers’
practice (sett planting} as control. Settling
establishment exceeded 90% across all
treatments, indicating high transplanting
efficiency. Cane yield did not differ significantly
amaong transplanting methods or spacing. Yields
under the mini tractor-operated transplanter



ranged from 112.6 to 113.0 t'ha, comparable to
the tractor-operated two-row transplanter
(115.8-116.2 t'ha) and manual transplanting
(120.7-122.7 t/ha). The results demonstrate that
mechanical transplanting using mini tractor-
operaled transplanters can achieve yield
comparable to conventional methods, while
offering substantial labour (72.7%) and time (50%)
savings insugarcane cultivation (Fig. 37).

Fig. 37. Mini tracturperaed sugarcane
settling transplanter and field view
(T. Arumuganathan, T. Senthilkumar - ICAR-CIAE
and 5. Anusha)

Exploring novel microorganisms for
sugarcane biomass based 2Gethanol

Microbial isclates were obtained from insect gut
samples as well as from culture collections and
commercial sources to isolate and characterize
novel microbes capable of degrading
lignocellulosic sugarcane biomass for biofual
applications. Several isolates demonstrated the
ability to grow on cellulose, xylan, lignin, xylose,
glucose, and alkall-digested sugarcane bagasse,
indicating their potential for biomass
deconstruction and conversion. Preliminary
fermentation studies using alkali-pre-treated and
acid/enzyme-digested sugarcane bagasse
(Co110152and Co 86032) and energy cane biomass
(SBIEC 14008 and SBIEC 18001) confirmed ethancl
production. Among the 15 yeast isolates tested,
Saccharomyces spp. (strain B) and Saccharomyces
spp. (strain D) produced comparatively high
ethanol yields. However, overall ethanol recovery
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was low, indicating the need for further process
optimization,

A total of 13 edible fungal isclates - Ganoderma
fucidum, Pleuratus eryngii (001 and 0032), Hericium
erinaceus {lion's mane pink and white), Hypsizygus
wimarius {elm), Flammuling fliformis, Agaricus
bisporus, Pleurntus djamor, Pleurotus ostreatus,
Pleurotus florida, and Calocybe indica (Milky white
and APK 2) were evaluated for growth on
sugarcane bagasse (Co 11015 and Co 86032) and
energycane biomass (SBIEC 14006 and SBIEC
18001). All the isolates exhibited good growth on
these substrates. Fungal colonization significantly
enhanced the crude protein content of biomass
ranging from 0.44 to B.75%, demonstrating the
feasibility of protein enrichment of sugarcane
residues using edible fungi.

Cellulase and xylanase production by Trichoderma
spp. isolates (SBT T1, T8, TMAU 1, Tad, T30, T1Z,
Trash 1,719, T53, TK19, T2, T11, ICAR 3, TK13, T7,
T67, T8, Tas, T69, Tricho 2, TMAU 3, and TNAU 2) was
assessed using sugarcane bagasse (Co 11015 and
Co 86032) and energvcane biomass (SBIEC 14006
and SBIEC 18001) as substrates. Isolate T30
recarded the highest cellulase activity on
sugarcane bagasse, while TKS, ICAR 3, and T7
showed superior activity on SBIEC 14006 biomass,
and ICAR 3,T17,and T19 on SBIEC 18001 biomass.
For xylanase production, most of the jsclates
exhibited comparable enzyme activity across
subsirates,

(K. Hari, G.5. Suresha, B. Singaravelu and
P. Govindaraj)

Doubling income of small farms through
sugarcane-based farming system (SBFS)

Integrated sugarcane-based farming system
model {1 hectare) comprising sugarcane +
blackgram intercrapping system (0.8 ha), dairy
(0.04 ha), goat unit {0.04 ha), fish culture (0.04 ha),
vermicomposting (0.06 ha), and fodder
production (0.02 ha) was developed at the
institute. The livestock component included three
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lactating cows with three calves, Salem Black goats
(13 does + 1 buck), country chicken (15), ducks
{12), and fish culture with rohu, catla, and mrigal.
Cairy animals produced 20-25 | of milk per day.
Sugarcane + blackgram intercropping was
cultivated under dripirrigation. Economic analysis
revealed that, dairy unit was the most profitable
enterprise, generating a gross return of $2,82,790
and a net return of ¥1,07,087 per year. The
cropping system contributed 46% of total farm
income, followed by dairy (33%) and goat farming
{8.9%), Overall, the integrated farming system
recorded a gross return of ¥8,09,704 and netreturn
of T4,19.6596 per vear (Flg. 38). The system
effectively recycled farm resources: 3.8 tons of
green cane tops and pulse haulms were used as
cattle fodder, while 8.24 tons of dairy manure and
2.3 tons of goat manure were recycled back to the
fields. Vermicomposting utilized 8.5 tons of dry
trash and 2.0 tons of cowdung, vielding 4.12 tons
of vermicompost.

=)
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Fig. 38. Ecanomics (Rs./ha/unit) of the SBFS
(R, Geetha, T. Rajula Shanthy, C. Palaniswarmy,
R. Gobiand M. Thirunavukarasy, TNAL)

Natural farming for sustainable use and
management of natural resources to improve

productivity in sugarcane based cropping system

A field experiment on conventional and natural
farming practices was conducted to test verify the
feasibility of natural farming in sugarcane. Among
the wvarious natural farming practices, higher
number of millable canes (NMC) ('000) and cane
yield were recorded In MNatural Farming (NF)

without trash mulching (62.3 and 99.5t/ha) and NF
+intercrop + trash mulching (66.2 and 94,7 t/ha)
than conventional farming (66.8 and 115.0 t/ha).
Theugh 5-7.5% reduction in yleld was observedin
natural farming compared to conventional
farming, there is a saving (12%) In cost of
production, in addition to environmental safety
and improved soll ecosystem services viz. organic
carbon, soil microbial carbon and nutrient cycling
{making nutrients available for plant growth), soil
farmation, and habitat provision for a vast array of
organismes.

(F. Geetha, K. Hari, M. Alagupalamuthirsolai and
T. Subrarmani)

Enhancement of sugarcane productivity and
profitability through tillage and weed
management practicesintropical India

Conventional and reduced tillage resulted in
comparable weed dry weight at harvesl. Among
the various weed management practices, hand-
weeding at 30, 60, 90, and 120 DAP
(7.11 g/m’), and pre-emergence pendimeathalin at
1.0 kg ai/ha + Intercropping with black gram
followed by trash mulching followed by
application of metribuzin +2,4-D + pyrazosulfuron
ethyl (ready mix) @ 3 kg/ha after final 2arthing up
(6.85 g/m’) and pre-emergence pendimethalin @
1.0 kg aisha + trash mulching followed by
application of metribuzin +2,4-D + pyrazosulfuron
ethyl @ 3 kg/ha after final earthing up (6.89 g/m’)
resulted in significantly less weed dry weight at
harvest. Sugarcane yield in the reduced tillage plot
(92.9 t/ha) was on par with conventional tillage
(87.3 t/ha). However, pre-emergence
pendimethalin @ 1.0 kg a.i/ha + intercropping
with black gram followed by trash mulching
followed by application of metribuzin +2,4-D +
pyrazosulfuron ethyl (ready mix) @ 3 kg/ha after
final earthing up recorded higher cane yield {116.8
t ha'), which was on par with pre-emergence
pendimethalin @ 1.0 kg a.l. ha' + trash mulching
followed by application of metribuzin +24-D +
pyrazosulfuron ethyl @ 3 kg/ha after final earthing



up(113.9t/ha) and hand weeding at 30, 60, 90 and
120 DAP(116.5t ha).

(5. Anusha, K. Kennan, K. Hari and . Krishnapriva)

Optimisation of herbicide application in
sugarcane using drones

The study aims to evaluate the efficacy of different
spray volumes and herbicide doses under drone-
compatible application conditions, in comparison
with conventional knapsack spraying, hand
weeding, and an untreated control. Among the
different combination of treatments, pre-
emergence application of atrazine 1.25 kg a.i/ha
with 25 L/ha and 50L/ha spray volume did not
affect sugarcane germination. Pre-emergence
application of atrazine 1.25 kg a.1./ha with 25 L/ha
spray volume recorded lower weed count (38,7
No./m”), weed dry matter (9.7 a/m”) and higher
weed control efficiency (92.4%) at 35 days after
planting.

(5. Anusha, T. Arumuganathon, K. Kannan,
T. Ramasubramanian and P Geetha)

5.2.2Plant Physiology

Enhancing the physiological efficiency of
sugarcane

Deciphering the physiological basis of nutrient
use efficiency insugarcane

Based on the morpho-physiological responses of
Co B&032 to varying levels of major nutrients,
hydroponic nutrient supplementation for
genotypic evaluation under controlled conditions
was optimized, defining deficiency, critical
threshold, and sufficency levels, Physiolegical
markers such as chlorophyll content, chlorophyll a
fluorescence, canopy temperature depression,
leaf metabolites, lipid peroxidation, and
antioxidant enzyme activity were significantly
correlated with biomass accumulation and
partitioning.

In the plant crop, total biomass was the highast in
control plots, followed by minus B minus N, and
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minus K treatments, Nitrogen uptake was the
highest in minus F, followed by control and lowest
in minus K. Phosphorus uptake was highest in
minus N, followed by control and lowestinminus P
Potassium uptake was the highest in control,
followed by minus N and lowest In minus K.
Reciprocal internal efficiency (RIE} for N was the
lowest under minus K, while RIE for F and K was
lowest under minus B showing differential
genotyplc responses,

Among 'Co' canes, Co 86032, Co 14005 and
Co 14012 recorded high cane yield across
treatrnents in the plant crep, whereas Co 18009
and Co 15010 performed better in the first ratoon.
Among Inter-specific hybrids, A5 04-1875
consistently exhibited high biomass and yield in
both plantand ratoon crops.

Based on pooled plant and ratoon performance,
genolypes were classified for nutrient efficiency.
Nutrient efficient genotypes were able to either
take up the inherent nutrients from the soil, or
convert the limited nutrients to cane yield owing
to efficient uptake or utilisation. Inefficient
genotypes were poor performers under nutrient
limitation, nevertheless, maybe responsive to
fertilizer addition,

+ MN-efficlent genotypes included Co 06022
and Co 15017 (uptake), Co 14012 (utilization),
and Co 86032, Co 18009, Co 14005, CYM
08-922,Co 15010, AS 04-924, AS 04-1875, and
AS 04-939 (uptake and utilization), whereas
Co 09004, Co 10026, Co 0238, Co 11015
Co 97010, and GUK 06-402 were N-inefficient.

+ P-efficient genotypes comprised Co 15009
and AS 06-391-503 (uptake), Co 14012, AS
04-1875, and CYM 08-922 (utilization), and
Co 86032, Co 18009, Co 14005, Co 15010, AS
04-924, AS 04-1875, and AS 04-939 (uptake
and utilization), while Co 10026, Co 0238,
Co 11015, Co 15017, and Co 97010 were P
inefficient.

+ K-efficient genotypes included Co 14005,
Co 06022, and AS 06-391-503 (uptake),

-69.,-
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Co 15010 and AS 04-1875 {utllization), and
Co 86032, Co 14012, CYM 08-922, AS 04-924,
and AS 04-939 (uptake and utilization),
whereas Co 09004, Co 10026, Co 0238,
Co 11015, Co 97010, and GUK 06-402 were
K-inefficient.

Efficient genotypes exhibited higher leafarea than
inefficient genotypes under minus W and minus P
conditions. Reduction in chlorophyll a
concentration was greater in efficient genotypes,
while high chlorophyll a/b ratio under minus P
indicated preferential degradation of chlorophyll
b, helping maintain photosynthetic efficiency.
Total chlorophyll declined by about 50% under
minus N. Carotencid and anthocyanin
concentrations were high In efficient genotypes
under nutrient stress, providing antioxidative
protection and aiding nutrient remobilization.

Efficient genotypes also maintained high leaf
sugar and starch contents, while phenol
concentration was high in inefficient genctypes.
Protein concentration did not differ significantly

Teamipiration inte (mmsked i fiec)

Le ! saeimipar c

among genotypes but declined by ~50% under
minus M, Free amino acids decreased under
nutrient stress, Antioxidant enzyme activities
(catalase, peroxidase, and superoxide dismutase)
and lipid peroxidation increased under nutrient
deficiency, with a more pronounced response in
inefficient genctypes, indicating greater oxidative
stress and membranedamage,

(V. Krishnapriva, K. Arun Kumar, 5. Anushia and
M. Alagupalamuthirsolai)

Plant architectural traits for developing
ideotype concept in sugarcane for tropical
conditions

The leaf angle of insertion revealed that the clones
with both erect |leaves at the top and the
planophile leaves at the bottom layer have an
advantage in efficiently harvesting the solar
radiation for effective use of photosynthesis. The
fid-point vertical height of the top visible dewdap
leaf (TVYD-1) had & positive correlation with cane
yield in Co canes, Amaong the studied traits, the
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Fig, 39. A. Measurement of photosynthesis data using Infrared gas analyzer (IRGA) instrument
across different leaf position In Co B6032 sugarcane varlety B. Photosynthetic rate
C. Transpiration rate and D. Stormatal conductance variability at TVD leaf level in Co 86032
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plant height, total dry matter, cane volume, NMC,
and germination % showed significant positive
correlation with cane vield in Co canes and
germplasm clones, Leaf angle of insertion showed
a negative correlation, revealing that the more
erect leaves |led to underutilization of
photosynthetically active radiation. The
calculated cane volume was found to have a
significant positive correlation with cane yield,
and the clones with better harvest index had
greater canevolume.

Growth analysis revealed that the leaf growth rate,
sheath growth rate had significantly positive
correlation with cane growth rate and crop growth
rate. Significant variations in chlorophyll 'a’ and 'b'
content, RWC, SPAD, and harvest index were also
observed, The sugarcane clones viz, Co 85019,
Co 17004 and few more clones were recorded with
a better photosynthetic rate of more than 25umol
m? s' compared to other Co canes, and this
signifies the efficient carbon metabolism, growth,
and biomass in the Identified clones. In a
photosynthetic assessment conducted across the
leaf positions (from TVD -4 to TVD +4) of a singla
Co 86032 plant, the TVD +2 leaf exhibited the
highest photosynthetic rate (A) (40.6 pmol m?s"),
transpiration rate (E) (63 mmol m* s'), and
stomatal conductance (gs) (173.9 mmol m® 57,
likely attributable to greater light interception at
this leaf position (Fig. 39), The traits evaluated at
different growth stages showed that certain key
traits had a significant association with either
biomass or cane yield. The topvisible dew lapleaf
number seven (TVD-7) had significantly better
correlation with whole plant leaf area signifying
more light utilization and arowth. A stronger
correlation was observed between the SPAD index
and both plant height and lealf number,
highlighting the pivotal role of nitrogen in plant
growth atearly crop growth stage.

(R Arun Kumar, S, Alarmelu, K. Mohanraj,
V. Krishnapriya, S, Anusha, T, Arumuganathan
and M. Alagupalamuthirsolai)
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Development of hydroponic screening
methodologies for sugarcane varietal
evaluation in response to abiotic stress
under controlled condition

Electrical conductivity (EC) of @ and 12 d5 m’
salinity can be used for rapid screening of salinity-
tolerant sugarcane clones, respectively, under
hydroponic conditions. At the formative phase,
sugarcane clones wiz, Co 86032, CoM 0265 and
Co 97010, initially planted in polybags, were
transferred to hydroponic pot culture conditions,
where Hoagland sclution was used for nutrient
supply and crop maintenance, Initially, the
nutrient solution was supplied at half strength,
and the concentration was gradually increased as
the crop growth progressed. The clones were
subjected to salinity stress by treating
hydroponically grown plantsto and 12d5m’' salt
{mixture of salts) stress which has led to salt stress
aradually after 21 days of treatment, and the
morphological & physiological responses viz, leaf
tip drying, lower leaves drying, SPAD Index,
chlorophyll a, b and total chlorophyll content,
carotenoid content, proline, nitrate reductase,
photosynthetic rate, transpiration rate and
stomatal conductance were recorded. Salt stress
has induced a significant decline in all the studied
parameters except proline (Fig, 40). The trait of
tolerance of high internal Na', CI' was assessed
indirectly, by measuring chlorophyll content
through its retention capacity at stress, Significant
reduction in plant height and leaf number was
observed under salinity stress conditions at
formative phase. The clones CoM0265 and
Co 86032 showed better physiology and salinity
tolerance compared to the susceptible type
Co 97010. Also, In a separate experirment, the
screening for waterlogging tolerance was
standardized. Two sugarcane clones, viz., Co 86032
and Co 62175 were grown in ambient and
waterlogged conditions by blocking of drainage
holes in the pots, which led to waterlogging (WL)
stress, and it has also led significant decline in
oxidation reduction potential (redox potential) of

-?"I.,-
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Fig. 40, Effect of salinity on proline in sugarcane
clones grown under hydroponic condition
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water by 3 weeks of treatment The stored
Hoagland solution was filled into the tank for the
WL stress. Significant differences in the
physiological parameters were observed, and the
Co 62175 showed better water logging tolerance
with better plant height, leaf number compared to
CoB6032 atformative phase.

{ R. Arun Kumar V. Krishnapriva, K. Harl and
M. Alagupatamuthirselai)

Development of spray formulation to
mitigate water deficit stressin sugarcane

A confirmation field trial was carried out to
evaluate the efficacy of selected foliar spray
formulzations using three sugarcane wvarleties,
Co 86032, Co 18009, and Co 11015. The study also
assessed the combined effect of Methylobacterium
spp. with the selected formulation under both
unirrigated (90-170 DAP) and irrigated conditions.
Moisture stress adversely affected morphological
traits and physiological activity under unirrigated
conditions. However, selected formulations
significantly enhanced specific leaf weight,
epicuticular wax content, proline accumulation,
relative leaf water content, membrane stability,
photosynthetic pigments, phenolics, soluble
proteins and antioxidant enzyme activities (SOD,
CAT, POX) across all tested varieties during the
formative phase. These improvements
contributed to better leaf water status and higher
tiller numbers at the grand growth stage. Under
unirrigated conditions, formulation No. 3
combined with Methylobacterium spp.

significantly increased the number of shoots by
63%;, 48%, and 30% in Co 86032, Co 18009, and Co
11015, respectively, at § months after planting.

(1. Alagupelamuthirsolai, R, Gomathi,
R. Arunkumar and V. Krishnapriya)

Physiological parameters / Screening of AVT
clones for drought tolerance

Seven AVT 18 series clones along with two tolerant
standards (Co 92004 and Co 88032) were
evaluated for drought using standard pratocols.
Available soil moisture at 30, 60 and 20 days after
stress was 17, 28 and 41% of soil moisture
depletion over control, respectively. Significant
decline in shoot population [14.6%) and plant
height (30.2%) was observed under drought stress
compared to the control; further drought
treatment recorded 3.4% higher canopy
temperature compared to the control treatment.
Among the clones, Co 18002 and Co 18003
recarded higher shoot populations and growth
parameters under droughtthan other clones.

Rating for drought tolerance: Based on cane yleld
and sugar yield, Co 18002 and Co 18003 was rated
g5 tolerant (T), while Co 18009, Co 18013 and
Co 718024 were rated as moderately tolerant (MT),
and Co 18001 and Co 18012 were rated as
susceptible (S)to drought stress,

{ R. Gomathi, R, Arun Kumar and V. Krishnapriya)

Physiological parameters/Screening of AVT
clonesfor salinity tolerance

Test clones (Co canes) of 19 series {7 Nos) and 18
series (7 Mos), along with Co 11015, Co 14012, Co
86032, Co B5019 (tolerant), and Co 97010
(susceptible) were planted in the microplet during
2024-25.The salt mixtures, viz.; NaCl; CaCl,: Na,50,
were prepared, and salinized water was irrigated at
recommeanded Intervals. Among the sugarcane
clanes, Co 18002, Co 18003, Co 19008, Co 19009
and Co 85015 recorded better cane yield under
both control and salinity stress. Based on the
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Fig. 41, Sugarcane clone {Co 18002) under control
(unrolled leaves) and saline (rolled leaves) conditions
present study the clones, Co 18002, Co 18003,
Co 19008 and Co 19009 are rated as tolerant (T)

(Flg.41).

{ R. Arun Kumar, V. Krishnapriva and
M. Alagupalamuthirsolai)

5.2.3 Soil Science and Agricultural
Chemistry

Matural resource management for
enhancing productivity and sustainable
sugarcane production

Development of simulation model for
sugarcane production system

Leaf area index (LAl) of 20 sugarcane clones were
recorded periodically. The maximum LAl observed
was 3.75. A polynomial regression |s used to
model non-linear relationships between
normalized LAl and Growing Degree Days(GDD).
The 3" order polynomial fits the observed data
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Fig. 42. Polynomial regression model - normalised
LAl and Growing Degree Days(GDO)
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with an r’ value of 0.95 indicating that the 3"order
polynomial model is an excellent predictor of
normalized LAl based on GDD for the sugarcane
clones (Fig. 42). This relationship can be valuable
for:

+ Predicting sugarcane growth stages: Farmers
and researchers can use GDD to anticipate
certain LAl thresholds, which can be critical for
timing irrigation, fertilization, and pest
control.

+ Optimizing management practices:
Understanding the LAl progression in relation
to GDD can helpin making informed decisions
about crop management, potentially leading
to improved yield and resource efficiency,

+ Modeling sugarcane production: The
developed polynomial model can be
incorporated into larger crop simulation
models to farecast sugarcane blomass
accumulation and yield based on weather
data.

{ C Palaniswami, A. Vennila, V. Kasthuri Thilagam,
K. Hari, R. Gomathi, R, Karuppaiyan, A. Anna Durai,
K. Mohanraj, P Geetha, 5. Anusha, G.5. Suresha,

R. Arun Kurnay, V. Krishnagpriva, 8. Valarmathi,

T. Arumuganathan and C. Jayabose)

Diagnosis of nutrient deficiencies and
diseases, characterisation of canopy and
estimation of biomass in sugarcane using
drone based optical images

Multispectral images were captured using a drone
during June 2024 and January 2025 (Fig. 43}. The
drone-acquired optical images were stitched to
generate an orthomap, and the required datasets
were prepared for deriving vegetation indices. The
optical sensor data were processed to compute
the Mormalized Difference Vegsatation Index
{NDVI) and the Normalized Difference Red Edge
Index (NDRE) for the treatment plots, Correlation
analysis revealed that the blue and red spectral
bands, along with the normalized red, showed a
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Fig. 44, Correlation of normalized red with biomass,
leaf area index (LAI, and the number of tillers
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Fig. 45, Correlation of NDVI and Normalised green
with biomass
significant negative correlation with biomass, leaf
area index (LAl), and the number of tillers (Fig. 44 &
Fig. 45). NDVI and normalised green exhibited a
significant positive correlation with biomass and
number oftillers.

{ C. Palaniswarmi, A. Vennila,

V. Kasthuri Thilagam, T. Arumuganathan,

A, Anna Durai, K. Mohanraj, K, Kannan,

R. Arun Kumar, R. Raja (ICAR-CICR, Caimbatore)

Evaluation of hydraulic characteristics of
waterlogged soil under sugarcane cultivation
for deriving suitable management strategies

Two waterlogging soil profiles were characterized
in the research farm of ICAR-SBI, RC, Kannur. One
profile was excavated at low-land farm and
another at up-land farm. Both the lands are
subjected to waterlogging for more than three
months annually and the soil remains in saturated
condition for most of the vear. The ground water
table in this area is also very shallow (= 2 m below
thesurface).



Characteristics of low-land sofl profile: The depth of
the lowland soil profile exceeds 160m. The soil has
more sand in the top soll and it decreased
progressively with depth, The subsurface soil
contains high proportion of clay, which restricts
vertical water movement and contributes Lo poor
drainage.

The bulk density of soil reduced with soil depth
from 1,56 in the top layer to 1.47 Mg m* The sailin
the upper two top layers was red in colour,
whereas below these layers soil colour was brown,
The hydraulic conductivity was low in all the layers
andlessthan 2.5cmhr’ (Table 12).
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Characteristics of up-land soil profile: The depth of
the upland soil profile is more than 175 cm. The
bulk density increased with the depth and was
morethan1.8 g/cm’ at the bottom. The proportion
of sand was high throughout the soil profile. Soil
colour of this profile varied with all the layers
indicating the filled soils in this area. The
characteristics of the upland soil profile is
described belowinTable 13.

Although the upland soil profile contains a
significant amount of sand and exhibits high
hydraulic conductivity, shallow groundwater table

Table 12, Lowland soil profile and their characteristics

35-64

64-20

90-115 |

Wavy boundary, sandy clay, dark

brown colour, strong grade
angular blocky structure; few
very fine pores, thin patchy clay
cutans; non calcareous, many fine
roots

Clear wawvy boundary, clay loam,

yellowish brown colour, strong
angular blocky type structure;
thin patchy clay cutans; non
calcareous, few very fine pores;
fewfine roots

Gradual and wavy boundary, clay
loam, yellowish brown colour,
patchy clay cutans, no roots; Non
calcareous, few veryfine pores

Gradual and wavy boundary, clay

loam, Greyish brown colour,
crumb structure; noncutans; Non
calcareous, few very fine pores;
Noroots

1.58

1.54

1.50

1.17

136

1.56

115-160

zradual and wavy boundary, clay,
Greyish brown colour, granular
structure, Mo cutans, non
calcareous, No roots.

— 75—

1.47

1.32



28-46

Clear smooth boundary, mottling
absent; Granular structure; cutans
absent; micro pores; few fine
roots, coarse fragments; No
calcareousness

Clear wavy boundary, maottling
absent; thin patchy cutans; many
Micro size pores; Granular
structure, Few fine roots, Mo
calcareousness

.75

(em hr')

7.78

736

46-75

75-100

Nocalcareousness

Clear wavy boundary, mottling
absent; cutans absent; many
Micro size pores: Few fine roots,

Clear wavy boundary, mottling
absent; cutans absent; many
Micro size pores; no roots, No
calcareousness

1.82

1.86

9.73

8.76

and landscape position of the field result in
persistentwater logging.

Nutrient dynamics under waterlogging condition:
Surface soll collected from a sugarcane field was
incubated under laboratory waterlogged
conditions for 13 weeks. 5Soil pH, electrical
conductivity (EC), and redox potential (Eh) were
monitored at 3-day intervals during the first gight
weeks. The initial soil redox potential was 299 mV
{day 0) and declined progressively upon

300
250
200
1560
101

50

Redox potential {mV)

4 55 T B 51

Weeks

100-175 ] Acidic parent material

I 1.24 5.84
waterlogging. By the end of 13 weeks, Eh
decreased to -74 mV, indicating a strongly
reduced soil environment (oxygen depleted
condition). This decline in Eh under waterlogged
conditions is primarily attributed to oxygen
depletion, followed by the utilization of Fe* and
Mn* as alternative electron acceptors, resulting in
reduced soil conditions,

The initial soil pH averaged 7.06 and showed a
temporary increase during the early stages of

T.20
718
T.16
7.14
= 712
T.10
7.08
T.06
T.04
g1 2 3 4 5 &7 892 101 12
Weeks

Fig. 46. Temporal change of soil redox potential and pH in waterlogging condition
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waterlogging. After approximately 20 days, soil pH
gradually declined and stabilized close to its initial
value(Fig.46).

(V. Kasthuri Thilagam, A, Vennila,
. Palaniswami and M. Nisha)

Optimisation of phosphorus nutrition,
organic amendments and crop geometry for
improving sugarcane productivity in
calcareous soil

Soil characteristics were analyzed before the
beginning of the experiment, and after imposing
the FYM and Daincha treatments. The initial free
calcium carbonate content in soll was 3.48 and
3.62%at0-15and 15-30 cmdepth, and a reduction
in calcium carbonate content in soil was observed
with both FYM and Daincha incorporation when
compared to the initial. Daincha showed higher
reduction (5.6%) of soil calcareousness than the
FYM treatment (2.5%), showing amelioration. The
Single bud settlings of sugarcane variety Co 11015
were transplanted as per the crop geometry
treatments. Inthe plant crop, P treatment showed
a significant difference in cane yield, while the
organic amendments, crep geometry and the
interactions did not shew any significant
difference. Among the P treatments, the highest
cane yield (152.25 t'ha) was recorded with the
application of 50% 55P+ Urea N equivalent to 50%
DAP at Basal and 50% DAP at 90 days after
transplanting, Juice quality did not wvary
significantly among the factors or their
interactions. The mean juice brix, sucrose, purity,
and CCS was 22.18, 21.16, 9539 and 15.16%,
respectively. Sugar yield did not vary significantly
among the factors or their Interactions and the
mean sugar yield was 22.77 t/ha. Overall, the
actual cane yield obtained from the experiment
plot {2016 m’ area) was 43.62 tons accounting for
149.59 t/ha. Hence, this experiment achieved the
STCRtargetof 150t/ha.

(A. Vennila, V. Kasthuri Thilagam and
C. Palaniswami)
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Mutrient uptake and nutrient use efficiency

Seven clones of AVT along with three standards
(Co 09004, Co 86032 and CoC 67 1) were evaluated
for nutrient content in trash and cane separately.
Mutrient use efficiency of the genotypes was
evaluated based on the RUE. Among the
genoltypes tested Co 18003 was found effectivein
terms of kg of nutrient required for producing one
ton of cane. The genotype Co 18003 reguires 1.30
kg of N, 0.21 kg of P and 1.23 kg of K for producing
one ton of sugarcane which was comparatively
lesser than the standards tested and identified as
the most efficient genotypein utilizing the
nutrients for sugarcane production.

(V. Kasthuri Thilagam)
Multi-disciplinary Projects

Value addition and Product diversificationin
sugarcane

The process for production of wine from
sugarcane juice was optimized by using six new
yeast strains Seccharomyces cerevisiae (Fig. 47).
Sugarcane juice with 20° Brix and the treatments
inoculated with the yeast strains B and D had
produced the best quality wine and yielded the
highest alcohol of 13%: as compared to rest of the
treatrments tested.

(G.S5. Suresha, K. Hari and B Murali)

Functional analysis of bioactive compounds
from stem extracts of red-fleshed Saccharum
robustum genotypes for therapeutic
applications and their product development

Wild sugarcane genotype 51 NG 142 known to
produce purple leaves and red fleshed Saccharum
robustum stem extracts were characterized for its
bioactivity by employing multiple solvent
extraction followed by evaluation of bicactive
compounds for antioxidant activity, Among the
extracts from purple leaves, those extracted with
chloroform and diethyl ether showed the highest
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Fig. 47. Mew yeast strains Saccharomyces cerevisiae used for standardization of
wine production from sugarcane juice

flavoneid concentration of 1141.67 pg/100 g fresh
weight and DPPH free radical scavenging activity
of 86.59% when compared to rest of the solvent
extracts. Characterization of red fleshed
Saccharum robustum stem extracts revealed that
chloroform extracts had the highest flavonoid
content of 5236.5 pg/100g fresh weight when
compared to rest of the solvent extracts. Phenolic
content was the highest in dichlaromethane
extracts (95.2 pg/g fresh weight). Antioxidant
assays, including DPPH and ABTS methods,
confirmed the potent radical scavenging activity
with chloroform and dichloromethane extracts
shewinginhibition rates above 80%.

{G.5. Suresha, K. Hari, M. Nisha and R.T. Maruthi)

Sub-cellular targeting of invertase inhibitory
proteins: A novel approach to enhance
sucroseyield in sugarcane

The Southern blotting analysis of invertase
Inhibitor over expressed sugarcane transgenic
events was carried using DIG labelled transgene
specific probe to know the transgene copy
number. Integration of transgene in the transgenic
events varied from 2 - 6 coples in which the events
P24YT-3, P2+VT-16, P24VT-18, P2+VT-25 and
P2+VT-39 showed two copy number; the events

P24VT-9, P24V T-40, P2-VT-2, P2-VT-5 and P2-VT-14
with three; the event P1+VT-3 showed four copies;
events P1+VT-3 and P1+VT-12 with five copies and
the event P1-VT-2 exhibited six coples in the
genome. These results have clearly validated the
presence of transgene in the PCR positive
transgenic events. Although more than ane copy
number exists, it would not affect the performance
of transgenic events due to vegetatively
propagated nature of sugarcane.

(G.5. Suresha)

All india Coordinated Research Project
(Sugarcane)

Agronomic performance of elite sugarcane
genotypes

Fourteen new sugarcane genotypes were
assessed along with three standard varieties under
two fertilizer levels: F1 (100% RDF) and F2 (125%
RDF). In general, 125% RDF showed slightly higher
values for millable canes, single cane weight, and
caneyield across genotypes.

Co 18003 {137.8 t/ha), Co 18002 {1233 t/ha), CoV/C
18061 and Co 18009 (125.2 t/ha) significantly
outperformed all checks at both fertilizer levels,
NMC {'000/ha) were highest in Co 18002 (100.23)
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and Co 18003 (99.30). Single cane weight was
higher (=1.4 kg) in Co 18009 and Co 18012, The
interaction effect indicated that Co 18003 and Co
18009 recorded marginal yield increases at F2;
however, the differences were statistically non-
significant, indicating limited fertilizer
responsiveness. In contrast, Co 18013 and
Co 18024 showed minimal wariation, indicating
stable performance under standard fertilizer
levels,

Juice-quality traits {Sucrose %, CCS %, and CCS
yield) were not influenced by fertilizer level,
whereas genotype effects were significant for all
three traits. The genotype Co 18003 recorded a
mean sucrose of 20.24%, which was statistically at
par with the standard checks Co 09004 (20.85%)
and CoC &71 (21.05%). For CCS%, Co 18003
{14.12%) was comparable to Co 09004 (14.53%)
but slightly lower than CoC 671 [14.80%)
Importantly, Co 18003 achieved the highest CCS
yield (1247 t/ha), significantly surpassing the
checks CoC 671 (14.67 t/ha), Co 02004 (13,96 t/ha),
and Co 86032 (13.53 t/ha). Overall, Co 18003
combines high juice quality with superior
recoverable sugar and emerges as the most
promising entry.

Evaluation of new herbicide molecules for weed
management in sugarcane plant crop: Nine
combination of new herbicide molecules were
tested in sugarcane plant crop under field
condition. All the herbicide treatments recorded
significantly higher yield than the weedy check
{control). Among the herbicide treatments, pre-
emergence application of Clomazone +
Sulfentrazone @ 2.5 kg/ha followed by one inter-
cultivation at 60 DAP recorded the highest cane
yield (102,62 t/ha), weed control efficiency (86.5%)
and lower weed index (3.28) and on par with other
treatments excepl trealments pre emergence
application of Atrazine 30% WP @ 2.5 kg/ha
fellowed by one inter-cultivation at 80 davs after
planting (partial earthing up) and post emergence
application of 2.4 D Na salt @ 2.5 kg/ha at 2-4 leaf
stage of weeds followed by earthing up at 120 DAP.
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Juice quality was not significantly influenced by
the different weed management practices,
Multiple treatments Improved CC5 yield over the
control, aligning with their yield response. Amang
herbicides, the highest net return and B:C ratio was
obtained with pre-emergence application of
Clomazone + Sulfentrazone @2.5 kg/ha followed
by one inter-cultivation at 80 DAP, and post-
emergence application of 2-4 D sodium salt +
Metribuzine + Pyrazosulfuron ethyl @3 ka/ha at
2-4 leaf stage of weeds, followed by earthing up at
120 DAR.

Evaluation of liguid nano urea for jts efficacy in
enhancing N use efficiency: Leaf greenness {(5PAD),
single-cane weight and sucrose % were not
significantly affected, indicating quality per se was
stable across schedules. Differences appeared in
cane yield and CCS yield, The RDN applied as 50%
basal and rest through three nano-urea sprays at
30, 60 and 90 DAP recorded the highest cane yield
(93.9 t/ha) and CCS yield (12.61 t/ha), both at par
with the conventional check (87.85 tfha; 12.21
t'ha). The RDN applied as 50% basal and rest
through two sprays (45 & 90 DAP) and the RDN
applied as 50% basal and rest through three sprays
(45,90 & 135 DAP) were also statistically at par with
the check for cane vield (B6.6 and 822 t/ha,
respectively) and CCS (11.79 and 11.43 t/ha). Half
of RDN applied as 50% basal and the rest through
nano follar spray and 75% of RDN applied as 50%
basal and the rest through nano foliar spray at
various intervals reduced the cane and CCSvield.

(K. Kannan, P. Geetha and 5. Anusha)
Externally Funded Projects

Intellectual Property Management and
Technology Transfer/ Commercialization -
Institute Technology Management Unit (ITMU)
(Mational Agricultural Innovation Fund
Scheme (MAIF) - Component |, IP & TM, ICAR)

MMC and techno commercial meetings of Agri-
innovate were conducted to take declsions on

-?9.—



Miapgfin
S—-% ICAR-SBI Annual Report 2025

different aspects pertaining to technology
disclosures, patent applications and
commercialization of technologies developed by
ICAR-SBIL MTA was signed between ICAR-SBI and
ICAR-CICR for two novel Cry8 genes discovered by
ICAR-5BI towards the development of transgenic
cotton for the management of cotton stem weevil.
Reaistration certificates for Co 12029 (Karan 13),
Co 18009 and Co 13035 (Karan 14) was obtained
from PPV&FRA. Copyright applications were
submitted for 14 publications of which five
certificates were received. Licensed the following
technologies viz, SBIEC14006 - An energycane
with high blomass production, ICAR-SBI
EPN Biopesticide formulation to two firms,
Cotesia flavipes and Telenomus dignus mass
multiplication technology againstinternode borer
with release station and sugarcane variety Co
17018 were licenced and totally 10 MolUs were
signed.

(K. Hari, V. Krishrnapriva and Kona Praveen)

MNetworking project on Improving water use
efficiency and economizing water use in
sugarcane cultivation in sub-tropical India
(ISMA)

To develop water saving agro-techniques for
sugarcane in subtropical and tropical India and to
assess the irrigation water requirement of the
most prominent crops / cropping systems with
sugarcane, a field study was conducted with
different methods of irrigation in tropical India
(ICAR-SBI, Coimbatarej., Cane vield was
significantly high in drip irrigation (152.10 t/ha)
followwed by trash mulching (1364 t/ha) and skip
furrow irrigation [118.0 t/ha). The imigation water
applied was comparatively less (560.0 mm/ha) in
drip irrigation system followed by trash mulching
(773.8 mm/ha) and skip furrow (8206 mm/ha),
respectively when compared to farmers practice
(9084 mm/ha) and prominent cropping system
(12802 mmy/ha).

(F. Geetha and 5. Anusha)

Agricultural Drone Project funded by ICAR-
Agricultural Technology Application
Research Institute, Hyderabad under Sub
Mission on Agricultural Mechanization:
DroneTechnology Demonstration

Demonstration of sprayer drone technology: A total
of 257 field demonstrations of agricultural sprayer
drones were conducted covering 200 ha in
sugarcane farmers' in Ariyalur, Tiruchirappalli
Kallakurichi, Tiruvannamalal and Erode districts
(Fig. 48). Micro-nutrient mixtures and plant
protection chemicals were applied using drones.
The drone operated at 2 m above the crap canopy,
could spray 10-13 L per 0.5 acre in 10 minutes. The
major advantages observed in drone spraying
included time saving, rapid coverage, reduced
labour requirement, minimal chemical exposure,
water saving, and uniform spray coverage.
However, limitations observed were spray drift,
unsuitability in fields with coconut border/
intercrops or overhead power lines, requirement
of skilled/licensed pilots and difficulty in using
powder formulations, Key measures suggested for
accelerating adoption include large-scale
demonstrations, sensitization of farmers and
stakeholders (sugar factory personnel, agricultural
officers), training and engagement of rural/
unemployed youth, financial support to offset
high initial investment, and standardization of
50Ps for different crops and chemical application
levels.

W (45 R _'T']:I'..IqIF- I
Fig. 48. Field demonstration of sprayer
drone technology

(T, Arumuganathan and K. Kannan)
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5.3 Crop Protection
5.3.1 Plant Pathology

Host resistance, interactomics, pathogen
variability, diagnosis and disease
managementinsugarcane

Screening of sugarcane progenies and
germplasm for red rot resistance

Screening for red rot under controlfed condition
testing: A total of 3588 breeding clones from
various trials viz, parental clones from NHG and
germplasm, clones fram drought and
waterlogging tolerance screening, ISH derivatives,
clones from IGH, DUS and PZVT (2025 series),
cytotypes of 5 spontaneum, genetic stocks,
inbreeding, genomic selection and various clonal
trials were screened in CCT chamber, Among the
screened clones, 521 dones (14.93%) were free
from red rot infection, rated as resistant (R} and
754 clones (21.61%) were categorized as
moderately resistant (MR). About 1367 clones
{39.18%]) were rated as susceptible (5); 616 clones
{17.66%) as moderately susceptible (MS) and 231
clones {6.62%) were rated as highly susceptibie
(HS).

{ 8. Selvakumar, A. Ramesh Sundar, B Malathi,
V. Jayakumar, R. Ramesh, R. Gopl and
A, Jeevalatha)

Field tolerancetoredrot

Six PZVT clones of 2023 serles along with two
standards were planted in field both under
pathogen Inoculated (CFO6 soll borne inoculum)
and healthy conditions to test their field tolerance.
Under pathogen inoculated condition, the clones
PZVT 2023-20 and PZNT 2023-156 showed
reduction in germination, when compared to
healthy condition, indicating germination loss
due to red rot disease. Monitoring red rot
incidence throughout the crop season recorded
73.8% incidence in susceptible check CoC&71 and
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no incldence In Co 86032, while the clones PZVT
2023-33 and PZVT 2023-217 showed least
incidencesfe., 4.1%and 1.3%, respectively and the
clone PZVT 2023-51 showed no incidence of red
rot, indicating field tolerance comparable to
Co86032.

(V. Jayakumar and R. Selvakumar)
Sugarcane gquarantine [NHG & NAG]

Four clones (CoS 15233, CoN 13072, CaM 13073,
CoN 15071) were handed over to NHG and eight
clones (CoS 19231, CoS 19235, CoA 12323, ColN
18071, PDN 15006/ MS 16081, Co 18022 and CoVs|
18121) were handed over to MAG after due
guaranting,

{ R. Selvakumar and A. Ramesh Sundar)

Virusindexing

Sicty four samples including 54 samples of
Co 86032 from tissue culture lab of the Institute
were processed for virus indexing, RT-PCR was
followed for all the viruses using coat protein
primersand nested PCR was followed for the SCGS
phytoplasma. Test results showed that 96%, 80%,
94% and 44% (24/54) of TC materials were free
from SCYLY, SCMV, SCSMY and 5CGS5 phytoplasma,
raspectively. Two TC samples of Co 86032 received
from EID parry, Pugalur for YLD and GSD diagnasis
were found positive, Out of nine samples of CoM
0265 and Co 86032 received from Verdant Bio- Agri
LLP, Bagalkot, Karnataka, seven samples for SCYLY,
three samples for SCMY and four samples for
SCSMV were found to be free.

(K. Nithya and P. Malathi)

Smart delivery of agro-inputs using Sett
Treatment Device for bioticand abioticstress
management in sugarcane and other
vegetatively propagated crops

Sugarcane; Efficacy of mechanized priming of
planting material with physical, chemical and
blological agents has been validated with six ICAR
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Institutes for pest and disease management in
vegetatively propagated crops. Single bud setts of
CoV 92101 having combined infection of YLD and
G50 were subjected to dual treatment with hot
water at 55°C followed by nursery inputs viz,,
funagicide, insecticide and nutrients to have an
integrated approach to eradicate fungal and non-
fungal pathogens and planted directly in the main
field. While planting, spot application of
bioformulation with Trichoderma over the setts
was done. Combination of dual selt treatment and
spot application of bioformulation significantly
reduced the expression of GSD incldence (<1%) as
against 100% in infected control, while, intensity
of YLD has been reduced to 1-2 grade as against4-
5 grade in untreated CoV 92101 {Fig.49) along with
improvement in growth and yield attributes.
Similarly, subjecting setts of Co 97002 having
smut infection for double treatment in hot water

| s

Contral Plot Treated Plgt
Fig. 4%, Efficacy of dual treatment with hot water
followed by nursery Inputs and soll application
of bleformulations on non-fungal diseases vz,
G50 and YLD in CoV 92101

-

Co 97008 setts treatad with hot  Trestad Inaculum couree

water at 54°C followed by
Propicanazsle
Fig. 50. Efficacy of dual treatment with hot water and
fungicide on sett borne infection of smut incidence in
Co 97009 with heavy inoculum from nearby field

at 54°C followed by propiconazole had no
incidence of smut as against 100% infection in
untreated plottillharvest {Fig. 50).

Besides, integrated disease management strategy
has been demonstrated in National Hybridization
Garden (NHG - 440 clones), by treating two
budded setts in Sett Treatment Device (STD) with
chemicals and soll application of Trichoderma
entiched FYM, Manitoring the crop indicated that
there was no incidence of pokkahboeng and
mealy bug throughout the crop. However,
permanent wilting in some of the clones need
rejuvenation. Mechanized priming technology
has also been adopted for other field trials for
nursery and direct planting.

Other crops: In banana, treating corms in hot water
followed by chemicals (fungicide, insecticide and
nutrients) and planting in soil mixed with
bioformulation had significantly improved the
growth and yield attributes. It indicates that, the
best treatment could be employed for integrated
managemeant of pests and diseases in banana
{NRCB). In lISR, efficacy of hot water treatment for
nematode eradication in turmeric and bacterial
rot in ginger along with improvement on
germination and vigour has been proved. Basides,
efficacy of fungicides and bloagents on Fusarium
management has been validated in ernamental
crops by IIHR. Following the confirmation on
reduction in mosaic and mealybug incidence by
subjecting the tapioca planting material to hot
water followed by agro-inputs containing
insecticide, CTCRI had installed Hot water
Treatment facility for further standardization, In
ISRI, Lucknow, mechanized priming based healthy
nursery programme has been initiated through
KVKs.

(P Mafathi, A, Bamesh Sundar, R. Selvakumatr,

V. Jayakumar, K. Nithya, A. Vennila,

T. Ramasubramanian, T. Rajula Shonthy,

R. Gomathi, R. Viswanathan (ISRI);

Ravindra Naik (CIAE); 5.5. Veena (CTCRY;

R. Thangavelu (NRCB) and Priti Sonavane (IIHR])
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Sugarcane phytoplasma diseases: diagnosis,
understanding the molecular mechanism of
plant host phytoplasmainteractions

Host plant changes upon phytoplasma infection
through transcriptional profiling was carried outin
four varieties (Co 16008, CoV 921017, Co 86032,
CoC 671). Leaf samples were collected from
healthy and GSD infected clumps of the four
varieties. High - quality RNA samples with RIN
value =>6.0 were used for the construction of cDNA
libraries and were sequenced on HiSeq 4000
{lllumina, USA) to generate paired end reads (2X
150bp) of about 5-10GB quality reads/ library. De
novo transcriptome assembly of sugarcanz RNA-
seq data generated a total of 160079 transcript
contigs, with an average transcript length of
679564 bp and number of expressed genes
143274. The sequence length of the shortest
contig at 50% of the total assembly length i.e., N50
was 650bp and GC content was 51.5%. The total
assembled transcriptome size was approximately
108795999 bp, representing a comprehensive
coverage of expressed genes across healthy and
phytoplasma-infected samples.

In the healthy Vs diseased comparisons, the
upregulated transcript varied from 2523 to 795
and downregulated transcript varied from 2862 Lo
665, of which 1637 to 251 transcript were unique
from upregulated and 1290 to 54 transcripts were
unique for downregulated, while two and seven
transcripts were common within upreguiated and
downregulated transcript. In the diseased wvs
diseased comparisons, the upregulated transcript
varied from 536 to 54 and downregulated
transcriptvaried from 207 to 48, of which 681ta 26
transcripts were unigue from upregulated and 203
to 48 transcripts were unique for downregulated,
while no commeon transcript within upregulated
and downregulated were found. Heat map
analysis of DEGs related to defence,
phytohormeone biosynthesis and photosynthesis
showed that more than B0 genes related to
phytohormone biosynthesis followed by defence
and photosynthesis genes were downregulated in
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phytoplasma-infected plants compared to healthy
plantsin all sixdifferentcombinations.

(K. Nithya, R. Manimekalai, M. Punithavalli and
V. Krishnapriya)

Structural and functional characterization of
endophytic bacterial microbiome of
sugarcane

Functional characterization of endophytic
bacteria

Assessing antagonistic potential: The endophytic
bacteria isolated from two varieties viz, Co 86032
and Co 0238 were screened /n witro for their
antagonistic potential against red rot and wilt
pathogens by dual culture technigque. Among 240
bacteria isolated from Co 86032, 17 bacterial
strains viz,, SEC 8, SER 64, SER 65, SER 67, 5EL 92, SEL
1555EL170,5ER 131, 5ER 146, SER 149 and SER 153
showed very strong antagonistic potential (=75%
mycelial growth inhibition) against
C. falcaturn, while 11 bacteria have strong

Fig. 51. In vitro antagonistic properties of
endophytic bacteria against C. falcatum and
F. saccharl. a. C. falcatum control;

b, C. falcatum mycelial growth inhibition by
endophytic bacteria. c. F. sacchari control;
d. F. sacchar mycelial growth inhibition by
endophytic bacteria

-33.—
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antagonistic potential against F. sacchari. Among
139 bacteriaisolated from Co 0238, seven bacterial
stralns viz, SEL 92, SEL 155, SEL 170, SER 131, SER
146, SER 149 and SER 153 showed very strong
antagonistic potential against C falcatum, while
faur bacterial strains viz, SEL 170,5EC 129,5ER 145
and SER 153 showed very strong antagonistic
potential against screening agalnst £ sacchari
(Fig.51).

Assessing Plant Growth Promoting (PGP) properties;
A total of 104 endophytic bacteria were screened
for varlous PGP properties and among them six
{SEC 4, SEC 29, 5EC 38, SEC 45, SEC 50, SEC 57) were
identified as high ammonia producers (+++
qualitative grade), three bacteria (SEC 34, 5EC 45
and SEC 50) were high phosphorous solubilizers,
21 were high Zn solubilizers, 14 were very high
siderophore producers and 13 bacteria produced
high Indole acetic acid {IA& =Z00ug/ml). The
endophytic bacteria exhibiting clear zones as
indication of P and Zn solubilisation are presented
inFig. 52.

Fig. 52. PGP properties of endophytic bacteria

a. Psolubilization; b. £n solubifization
Assessing abiofic stress telerance properties: A total
of 127 endophytic bacteria were screened for salt
stress through /n vitro qualitative assay and 114
bacteria were screened for tolerance to drought by
assessing bacterial growth in PEG amended
media. Thirty bacteria possessed tolerance up to
15% of NaCl in media, while two bacteria vz, SEC
81 and SER 118 exhibited very high drought
talerance by exhibiting growth (=04 OD value)
even in 30% PEG amended media.

(V. Jayakumar, R. Gopi, PT. Prathima and K. Hari)

Characterisation of Fusarium species
associated with sugarcane Pokkahboeng
{PB) and their management

Wilt: Five species of Fusarium (F sacchari,
F.verticillicides, F. ondiyazhi, F. hygamal,
F. proliferatum) were inoculated on eight varieties
(Co 86002, CoT 8201, MS 901, Co 86010, ISH 100,
Co 98010, Co 94012, Co 93009} individually to
observe the wilt symptom development 60 days
afterinoculation in the field. All the species did not
invelve in inducing wilt and the severity of wilt
varieswith the Fusarium species (Fig. 53).
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Fig. 53. Nodal transgression of Fusarium species
on sugarcane
Poklkahboeng (PB): More than 100 samples from PE
affected plants were collected and associated
Fusarium spp, were isolated and maintained for
further studies. Sixteen varieties were monitored
for PB and mild incidence was noticed in most of
thevarieties. However, the varieties were sprayed
with propiconazole @ 0.5 ml per litre of water
using drone and newly developing leaves after
spraying were free from PB symptoms. The
phytotoxicity effect of propiconazole at various
concentrations was tested through drone



spraying and none of the tested varieties showed
any phytotoxicity upto 2.0 mi per litre of water.

Modal malfermation was noticed in a clone at PB
infected nodes, The affected portion with buds
were planted in the field and the same malformed
nodal symptom was noticed in six months crop
after PB infection. It shows that the infection
carried over from planting material. However, the
entry was healthy and free from any wilt indicating
the mechanism of wilt and PB are not the same,
which needs further confirmation (Fig. 54).

Fig. 54. Observation of nodal malformation on
planting of PB affected clone in the field
Physio-biochemical observations viz., SPAD value,
chlorophyll a, b, carotenoid contents, peroxidase,
canopy temperature, relative abundance of auxin,
photosynthetic rate, transpiration rate, stornatal
conductance, were recorded in the pokkahboeng
infected and healthy plants of Co B6032 and
Co 18009, The PB affected crop showed significant
reduction In chlorophyll a, chlorophyll b, total
chlorophyll, carotenoid contents, and auxin
content in the leaf. Analysing 10 vears of weather
datarecorded at 5Blindicated that, PB appearedin
May when RH reaches high (87%) after dry

ICAR-SB] Annual Report 2025

summer in April and maximum temperature
comes down (35°C) (Fig. 55).
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Fig. 55. Weather parameters and PB expression
in the field during 2024- 2025 crop season

{ R. Selvakumar, V. Jayakumar, R, Gopi,
R. Arun Kumar and M.L. Chhabra)

Deciphering the mechanism of gain of
virulence in Collefotrichum falcatum vis-a-vis
breakdown of red rot resistance in sugarcane

Genome seguencing of C. falcatum: Three
designated C. falcatum pathotypes were
sequenced by both long read and short read
platforms. Initial analysis of data indicated that the
genome size is about 50Mb. GC content of the
genome ranged from 50,42 to 50.81, About 12,000
genes are predicted from the assembled contigs
using BLASTX programme. The top BLASTX hit of
each gene was studied and the organism's name
was extracted.

Multi Locus Sequence Typing (MLST) of C. falcatum:
MLST analysis of 13 C. falcatum pathotypes using
six genes was carried out. All sequences were
submitted to NCBI GenBank, and accession
numbers were obtained. The phylogenetic trea of
six genes (act, cal, chs 1, his3, [TS, tub 2) showed that
the sequences of all 13 pathotypes were grouped
with the type culture CBS147945, Sequencesofall
other species were formed into separate clusters
based on their closeness. C. falcatum pathotypes
are closely related to C. sublineola, C. graminicola
and C cereale.

Interaction between C. falcatum pothotypes and
sugarcane host differentials: Detached leaf assay in

-35.,-
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20 sugarcane differentials with 13 C falcatum
pathotypes revealed that the sporulating
pathotypes caused mote lesion length compared
to non-sporulating pathotypes, Further, field
inoculation of 22 sugarcane differentials with 13
C. faicatum pathotypes by standard plug method
showed that, each differential had showed varying
level of disease reaction towards the tested
pathotypes.

( A. Ramesh, A. Ramesh Sundar and
A Jeevalatha)

Exploration of rhizosphere microbes for the
management of red rot (Colletotrichum
falcatum), wilt (Fusarium sacchari) in
sugarcane

A total of 41 rhizosphere soll samples were
collected from different sugarcane growing areas
of Tamil Nadu, Kerala, Uttar Pradesh, Bihar,
Maharashtra, Haryana, Andhra Pradesh, Telangana
and Madhya Pradesh, fram which, 158 bacterial
cultures and 85 actincbacterlal cultures were
isolated. In the dual culture study, 14 rhizosphere
bacterial cultures recorded more than 50%
inhibition of . sacchariwith highest inhibition rate
of B0% and 71.25% was observed in T2 and T4,
respectively both collected from the Triveni sugar
mill, also N3 (78.60%) and N6 (76.20%) both from
Markatiaganz. Among the actinobacterial isolates
tested against wilt pathogen, twoisolates Na4 and
Bal from Narkatiaganz and Bundhi recorded
53.75% and 62.50% inhibition, respectively. In the
antagonistic activity against the C faleatum, 32
bacterial isolates recorded more than 50%
inhibition. Among the Actinobacteria tested
against the red rot pathogen, 21 isolates recorded

Fig. 56. In vitro effect of Kn28 (Rhizobacteria) and
Kna4 {Actinabacteria) an Colletotrichurn falcatum

mare than 50% inhibition and the highest
inhibition rate of 66,25% was observed in isolate
Kna4 (Fig. 58),

[ R. Gopi, V. Jayakumar, M.L. Chhabra,
T. Ramnasubramanian and G.5, Suresha)

Genome-wide analysis of effector coding
genes in Colletotrichum falcatum and
identification of their counterparts in
sugarcane

The protein sequences of C. falcatum were used as
input in SignalP 6.0 software to identify proteins
with signal peptide. Deep TMHMM 1.0, a deep
learning protein language model-based
algorithim and Pred-GPl web server were used to
exclude proteins with transmembrane domain
and ER retention signal. Further the short-listed
proteins were used as input in Effector P3.0, a
machine learning model to predict effectors.
About 302 proteins were found to be effector
proteins with high cysteine residues and = 300
amino acids length which were either cyloplasmic
or apoplastic in nature. Deeploc 2.1 was used to
know the localization nature of the predicted
effectors.

Identification of crucial effectors involved during
C. falcatum infection in sugarcane was initiated
with the transcriptome data of susceptible and
resistance cultivars inoculated with C falcatum.
The high-quality reads were mapped against the
reference (GCA_ D30B67235.1_Colfal
_genomicina) C folcatum genome using the
Hisat? genome assembler. Differentially
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Fig. 57. Unique and common differentially
expressed effectors during C falcatum infection
in sugarcane
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expressed C. falcatum genes with P-adj value <=
0.05 and log2 fold change, +2 for up and -2 for
down regulated was found using the DESeq2
package of R. Venn diagram was drawn to identify
common and unique differentially expressed
effectors at different time points of inoculation in
resistant (Co 93009) and susceptible (CoC 671)
sugarcane cultivars (Fig. 57).

(A, Jeevalatha, R. Ramesh, A. Ramesh Sundar,
G.5. Suresha and PT. Prathima)

Externally Funded Projects

ICAR-CRP on Development and application
of diagnostics to viruses and phytoplasmas
infecting sugarcane

Sugarcane yellow leaf virus (SCYLY) coat protein
gene expression, recombinant protein production
and purification was standardized using
prokaryotic and eukaryotic expression vectors.
Tha concentration of the purified protein was
0.75mg/mL which was sent for the Polyclonal
antisera production for immunological diagnosis
work. Polyclonal antibody (pAb) was standardized
from 1: 500 to 1: 10000 using the purified protein
as well as the crude protein of the symptomatic
{Co 10031) and apparently healthy (Co 62399)
samples by DAC- ELISA method. Host plant crude
protein extraction was standardized using 1M
phosphate and carbonate buffers. Primary

Al B
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Fig. 58. DAC- ELISA reactions of YLD samples
from different varieties
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antibody showed intense yellow colar
development and three to four times higher OD
value @1: 500and 1: 1000 with 1:10000 secondary
antibody concentrations when compared to
apparently healthy and buffer control (Fig. 58).
Along with the field samples, TC-0 samples from
Co 11015 and Co 86032 were also tested. Nearly,
40 YLD samples showing HS grade were tested
with the newly developed DAC- ELISA method
which showed OD in the range of 0,392 to 0,690,
Further validation on DAC- ELISA with more
number of samples and spacies clones and DAS-
ELISA development is in progress for precise
immunaological diagnostics.

{K. Nithya, R, Selvakumar and D. Neelamathi)

Mechanized priming of planting material
and technology popularization for revival of
sugarcane productivity in Tamil Nadu (RKVY)

Sugarcane nursery units were established in 10
sugar mills of Tamil Nadu by providing Sett
Treatment Device (STD) units. Training and
demonstrations to the factery staff and
entrepreneurs on mechanized means of
treatment of single bud setts with the
combination of fungicide, insecticide and
nutrients for healthy nursery programme were
conducted, All the selected sugar mills started
supplying settlings from setts treated with various
agro-inputs, Based on the demand of farmers,
Tamil Nadu Government under NADP-RKVY-DRP
based projects, approved 100 units on subsidy for
developing entrepreneurship in all the mills
including co-operative, public and private mills @
1 to & units/sugar mill. Qut of 100 sanctioned units,
training was given to 60 entreprenaurs coming
under 11 co-operative sugar mills and 2 public
sugar mills (Fig. 53a). During the 13 training and
demonstrations conducted for the entrepreneurs,
506 participants were benefitted with respect to
healthy settling production, Two five-days training
program on "Recent technologies for improving
productivity in sugarcane” was conducted during
8-12 and 22-26 September 2025 forcane staffof 12
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cooperative and two public sugar mills with 28
and 21 participants, respectively (Fig. 59 b).

Apart from healthy settling preduction, model
farms established with Settling Transplanting
Technology (STT) demonstrated the significant
improvement in yield with recent varieties viz, Co
18009, Co 14012 and Co 11015 at the Institute and
withCo 86032 infactoryareas.

(P Malathi, A. Ramesh Sundar, T. Rajula Shanthy,
A Vennila, T. Ramasubramanian, K. Selvakumar,
R. Gopl and Ravindra Naik (CIAE-RS, CBE))

Decoding the molecular events of PAMP-
triggered immunity (PTl) by unlocking the
interactome of the PAMP-CfEPL1 of
Colletotrichum falcatum during interaction
with sugarcane (DST-SERE)

The project is envisaged to identify Interacting
partners of the PAMP-CTEPLT of C. falcatum in
sugarcane using CoC 671 and Co 86032 (red rot
susceptible and tolerant cultivars, respectively),
CEPLY gene was cloned in pCAMBIAT302 vector
[Fig. 60a) backbone under 355 prormoter upstream
to the GFP coding sequence and 6xHis tag for
transient expression of CfEPL1 proteins In
sugarcane protoplasts, which are analysed
microscopically for GFP fluorescence indicating
expression of fusion protein (Fig. 60b). Results
indicated suceessful expression of EFL1 gene
fused with Green Fluorescent protein (GFP) in
sugarcane protoplasts. Expression and
purification of recombinant EPL1 for in vitra pull
down assay was undertaken to identify the
interacting host receptor proteins. The studies to

- Wl
Fig. 59a. Training cum demonstrations for entrepreneurs of Tamil Nadu
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Fig, 59b. Participants of tralning
programime

co-purify interacting proteins from the sugarcane
leaf total protein extract using purified CfEPLY asa
baitis under progress.
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Fig. 60b, Microscopic analysis of sugarcane
protoplasts for GFP fluorescence
{Scale bar =50 pm)

tA. Ramesh Sundar, V. Jayakumar, G.5. Suresha
and P. Malathi)

Development of onsite field diagnostics to
sugarcane grassy shoot disease Candid at us
phytoplasm as acchari by RPA-LFD method
to ensure healthy seed chain and sustain
sugar production (DST-SERE)

Three sets of Recombinase poalymerase
amplification (RPA) primiers were designed from



the highly conserved region of Candidatus
phytoplasma sacchari (SCGS phytoplasma)
sequences submitted In NCBI, Genbank. All primer
selswere standardized through gradient PCR with
temperature of 45°C- 52°C, of which, the primer set
1 [RPA_FP1 and RPA_RP1) had shown Intense
amplification of 210 bp from the tested cvs.
Co 86032, CoV 92101 and CoC 671. The same
primer sets were tried for standardization under
isothermal condition using the Twist Dx kit, which
resulted in the expected amplification of 210bp at
30-37°C in different samples tested viz,
CoVC 17078, PZVT 2021-92, Co 88032, Pl 16131,
5 17082, CoCh71,CoT 18368 and Co 0238,

(K. Nithya (TCAR-5BI), R. Viswanathan (ICAR-ISRI,
Lucknow) and Sushee! Kumar Sharma (ICAR-IAR,
New Defhi))

Deciphering susceptibility (“5”) genes for
engineering red rot resistance in sugarcane
through genome editing under All India
Metwork Program (AINP) on biotech crops

Red rot resistance in sugarcane by genome
editing of LOX3 gene

Red rot resistant (Co 93009) and susceptible
{Col 671) sugarcane varieties were inoculated
with C. falcatum CFa. Samples were collected at
different time points of post-inoculation. RNA-
sequencing was performed and DEGs were
analysed using the DESeq2. The possible
association of LOX3 gene with susceptibility of

N

Fig. 61. Secondary structure of gRNA scaf
old predicted using RNAfald web server
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~ B9

ICAR-SBI Annual Report 2025

sugarcane cultivar CoC 871 to red rot pathogen
was confirmed using gPCR assay. The complete
lipoxygenase gene sequence was screened for
PAM site and two gRNAs from exon 1 and ane
gRMA from exon 2 region were identified using
CRISPOR programme (Fig. 61). Secondary
structure of gRNA scaffold was predicted using
RMAfold web server. Polycistronic CRISPR
construct with three gRNAs was developed in
vector pRGEB32, The construct was mobilized into
Agrobacterium strain LEA4404 through triparental
mating and transformation was confirmed using
the back-transformationinto E coli. Agrobacterium
mediated transformation of embryogenic calli of
red rot susceptible cultivars CoC 671 and Co 0238
were performed and the calll are in different stages
of selection.

{A. Rarnesh Sundar, R. Ramesh and A. Jeevalatha)
ICAR-genome editing project

Genome editing for red rot resistance in
sugarcane

CAX4 was selected as a candidate gene to enhance
resistance in sugarcane through CRISPR-Cas
editing. CAX4 gene was amplified, cloned and
seguenced from sugarcane cultivars/ clanes viz,
CoC 671, Co 0238, Co 93009 and Baragua. Then,
the CAX4 gene sequence was screened for
efficient target sequences and location of PAM
sites and off-target minimized gRMAs were
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Fig, 62. In vitro cleavage assay of gRNAs
targefing CAX4 gene
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identified. Three guide RNAs from the exon region
of CAX4 gene were designed using CRISPOR
programme. The efficiency of sgRNAs to cleave the
target DNA was confirmed using in vitro cleavage
assay. CRISPR construct was developed in vector
pRGEB32 with three guide RNAs and mobilized
into Agrobacterivm {LBA4404) through triparental
mating. Transformation was confirmed using
back-transformation into E coli and PCR
confirmation of hygromycin resistance gene, the
Cas® gene, and the Vir gene (Fig. 82).
Transformation of red rot susceptible cultivars
{Co 0238 and ColC 671) with the construct has been
initiated and the calli are in different stages of
selection.

{A. Ramesh Sundar, R. Ramesh and A, Jeevalatha)

Dissemination of technology on mechanized
priming of planting material for sustainable
sugarcane agriculture (NFSM)

Updating the technical inputs for raising healthy
nursery was done through small scale training and
demonstrations on the role of mechanized
priming of planting materials using Sett Treatrnent
Device (5TD) in various locations of four sugar mills
viz., Hari Magar, Hasanpur, Sidwalia and
Markatizganj in Bihar. Also demonstrated the
technology with STD, using different inputs viz.,
thiophanate methyl alone or combination with
Azaxystrobin and Tebuconazole/ Difenconazole @
0.2 mi, Thiamethoxam 30F5/ Fipronil 55C/f
Imidacloprid (0.2 ml), commercial formulation of
Farrous sulphate (0.5 g}, Zinc sulphate (0.5 g) and

urea (0.5 g) per litre of water for the healthy nursery
programme and to create awareness among cane
officials and farmers about benefit of sett
treatrment on plant growth, pest and disease
management in the main field (Fig. 563).

Besides, integrated red rot management strategy
covering healthy seed/ nursery programme by
mechanized setl trealment with effective
fungicides, secondary application of fungicides by
drenching/ sprays and application of
bioformulations in the soil were advocated
benefitting about 275 members including cane
officials, entrepreneurs and farmers.

(P Malathi, R. Gopi and M.L. Chhabra)
AICRP-Pathology

Identification of pathotypes / races of red rot
pathogen

Ten red rot isolates viz, CfC24 -1 (Kucchipalayam),
CFC 24 -2 (Athiyur), CFC24 -3 (Soorapattu), CF11015
-1 (Villupuram), CF11015 -2 (Villupuram), Cf&6032
(Vengathur), CPl 1110 (Sanimedu), CPl 1110
(Kanall, CV92012 (Alagramarm) and  CPI 1110
{(Maragadhapuram) collected from wvarious
sugarcane cane growing districts were evaluated
along with CF06 and CF12 against 15 differentials
viz., Baragua, Khakai, BO 91, Co 419, Co 297, Co
1148, Co 62399, Co 7717, Co 86002, Co Bo032, Co
0238, CoC 671, Col 64, CoS 767 and CoS B436. Of
the tested isolates, (26032 {(Vengathur), GPIT10
{(Kanal) and CfPI110 (Sanimedu) was highly
virulent on many of the differential varieties. The
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Fig. 63. Training and demonstrations in sugar mills in Bihar



isolates wviz., CA1015 -1 (Villupuram), V92012
{Alagramam) and CfC 24 -1{Kucchipalayam)
expressed virulent reactionthan CF12. The isolates
from Co 11015 were moderately virulent on many
varieties resulting in intermediate reactions on 4
varieties, Among the standard pathotypes, CF12
was mere virulent than CFO6.

{ R. Selvakumar and R, Ramesh)

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

Field visits were carried out in farmer's field under
command area of SMNJ Sugars Ltd, Pennadam and
Vellere district during December 2025. Spraying of
propiconazole was recommended in PB affected
Co 18002 field In Kemavidanthal village In
Wirudhachalam, Cuddalore district. In another field
grown with PI110 variety affected with YLD in
Pennadam village of Cuddalore, the farmer was
advised to goforrecommendedvariety forthatarea.

{A. Ramesh Sundar, B Malathi, R. Selvakumar,
V. Jayakumar, B. Ramesh, R. Gopi, A. Jeevalatha
and K. Nithya)

Evaluation of IVT/Zonal varieties for
resistance to red rot, smut, YLD, brown rust
and pokkahboeng

Red rot: Thirty-six clones including17 IVT, 5 AVT-l
and 14 AVT-Il were screened under field condition
for red rot resistance against two pathotypes viz,,
CFO6 and CF12 by both plug and nodal methods.
Among the VT clones screened against CFOG
pathotype, five clones viz, Co 22005, Co 22007,
Co 22009, Co 22010 and Co 22018 were rated as
R and eight clones as MR by plug method,
whereas 11 showed R reaction and five exhibited S
reaction by nodal method of inoculation.
Screening against CF12 pathotype by plug
method identified four elones viz, Co 22005, Co
22007,Co22010and Co 22018 as R, eightclonesas
MR, two as M5 and two as 5, while screening by
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nodal method showed that 10 were R and five
were S to red rot disease. Amang five AVT-lentries
screened against CFO6 & CF12 pathotypes one
entry viz, Co 20011 exhibited R reaction, while two
were MR and two were M5 by plug method,
whereas three were R and two were S by nodal
method of inoculation. In AVIHI screening by plug
methad two entries vz, Co 12008 and CoT 18360
showed R reaction and the remaining 12 entries
showed MR reaction by plug method, whereas in
nodal methed 13 entries exhibited R reaction and
one entry showed S reaction, Screening against
CF12 pathotype revealed four AVT-l entries as R
and 10 entries as MR by plug methed, while by
nodal method 12 clones were identified as R and
twoass.

(V. Jayakumar, R Ramesh and
A. Ramesh Sundar)

Smut: Among 17 IVT clones screened under field
conditions, five clones wiz,, Co 22012,
CoSnk 22101, CoSnk 22103, CoSnk 22106 and
CoSnk 22107 were R, three clones were MR, five
clones were MS, twoeach were S and HS. Among
five AVT-| clones, one entry (CoSnk 20103} was R
one each was MR and M5 and 2 clones were HS.
Among 14 AVT-Il clones, two clones (CoM 19081,
CoT 19367) were rated as B, two clones as MR, one
clone as MS, five clones as Sand four clones as HS.

{ R. Ramesh, R. Gopi and A. Ramesh Sundar)

Rust: INT, AVT and ZVT trials were monitored for
presence of rust and pokkahboeng at 15 days
intervals. In PZVT, brown rust was observed in
2024-4, 11, 27, 36, 67, 77, 98, 105, 111, 158, 188,
189, 203, 208, 225, 251, 255 and 262. In AVT-, rust
was not noticed in any of the entries while, in AVT-l
plant trials, the entries Co 19005 and CoT 18369
showed rust symptoms,

{ R. Selvakumar and R. Gopi)

Pokkahboeng: In PZVT, pokkahboeng was noticed
in 2024-22, 111, 123, 178, 184, 189, 196, 197, 227
and 231, In AVT-l, PB was observed in Co 20003 and

-g'l.,-
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CoSnK 20103, while in VTl plant trials, CoT 18368
alone showed PB symptoms under natural
conditions.

{ R, Selvakumar and A. Jeevalatha)

YLD In IVT, out of 20 entrles, eight were identified
as R viz,Co 22007, Co 22009, CoN 22071,
CoSnk 22101, CoSnk 22106, CoSnk 22107 and the
standards Co 86032 and Co 09004, skx enfries were
5, five entries were M5 and one had shown HS
{Co 11015}, In AVT | plant, out of eight entries, four
entries were R wiz.,Co 20003, CoM 20082, CoSnk
20103 and the standard Co 09004; three were
5 and the standard Co 11015 had shown HS. Of 17
entries in AVT Il plant, 10 entries were R vz,
Co 19002, Co 19005, Co 12014, CoM 19081, CoR
19143, CaT 18366, CaT 18369, CaT 19366, and the
standardsCo 86032, Co 09004; two were MS and
the remaining five were identified as susceptible
to YLD,

(K. Nithya and P. Malathi)

Efficient delivery of fungicides and other
agro-inputs to manage major fungal
diseasesinsugarcane

Demonstration of mechanized delivery of plant
protection chemicals or agro inpuls using Seft
Treatment Device for effective disease management
and fncreased settling vigour: As earlier studies
confirmed the efficacy of mechanized sett
treatment on improved germination, settling
vigour and yield along with reductionin incidence
of fungal diseases, present Investigation was
carried out on efficacy of settling planting raised
from treated single bud setts on the incidence of
fungal diseases in the main field during 2024-25.
For which, three field experiments were laid out
with common set of treatments for single bud
setts followed by ralsing settlings and planting 25
days old settlings in the main field. The treatments
include T1-Mechanized sett treatment with
Azaxystrobin-235C — 0.5ml/ lit; T2-Mechanized
sett treatment with Propiconazole 25Ec-0.2mi/ it
{smut & wilt) or Thiophanate methyl 75WP - 0.5/

lit {red rot); T3-Mechanized sett treatment with
Azoxystrobin- 0.2ml + Propiconazole — 0.1ml/ lit
(srmut & wilt) or Thiophanate methyl Y5WP - 0.3g/
lit {red rot); T4-Infected control and T5-Healthy
control. Infected canes of Co 96007 for smut; Co
BE032 for wilt weres used as source of inoculum in
setts. Grain based red rot inoculum was placed
before planting the settlings of susceptible variety
CoC 671. Observations till maturity indicated that,
there was no disease incidence in red rot and wilt
trial irrespective of treatments and contral, which
indicates efficacy of settling planting against
diseases. While in smut trial, treating setts with
Propiconazole or its combination with
Azoxystrobin were found to be effective in
reducing smut incidence. However, in all the trials,
significant difference in yield attributes among
treatrments were observed.

{P. Malathi)

Management of YLD through meristem
culture

Meristern culture derived tissue culture materials
of Co 11015 and Co 86032 were maintained under
field condition alang with the infecied control ar
diseased material and with the apparently healthy
of the same variety. The TC seedlings of both the
varieties had not shown any YLD whereas the
diseased material had shown YLD with a severity
grade of HS.

(K. Nithya, B Malathi and D. Neelamathi)
AICRP on Biological Control

Pathology

Efficacy of bioagents for fungal disease
management with improved plant growth
attributes

Sett treatment and soll application of bloagents
will be sufficient to take care of crop health under
normal situation in sugarcane. However, with
heavy ineculum pressure or in endemic situation,
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Fig. 64.Validation of integrated management strategy with nursery inputs and bicagents

treating setts with bicagents is not found to be
effective to eradicate the primary inoculum. In
contrast, treating setts with chemicals could
protect the crop for short period and unable to
protect the entire crop duration. Hence, an
integrated approach involving sett treatment with
nursery inputs and soil application of bioagents to
manage pest and diseases and improve plant
growth parameters (Fig. 64),

(P. Malathi)
5.3.2Entomology

Studies on sugarcane pests and their
management

Isolation of novel Btisolates from biodiversity
hot spots and functional validation of
indigenous crystal toxin genes against
sugarcaneinsect pests

Soil samples were collected from 85 locations in
Assam for the isolation of novel Bacillus
thuringiensis (Bt) isolates. In total, 420 soil
samples(1g each) were collected from
Assam,along with GPS details of each site.
Similarly, 185 samples (1g each) were collected
from 37 locations in Agati and Kavarattl Islands of
Lakshadweep for Bt Isolation. From the 320 soils

samples collected from Assam, 11 Bt isolates were
succassfullyisolated.

Two novel ¢ry8 genes from Bt 41 Isolates isolated
earlier, were cloned inte a Bt shuttle vector for
toxin expression and for conducting bioassay
studies against the cotton stem weevil,
Pempherulus affinis, in collaboration with ICAR-
CICR Regional station, Coimbatore. The novel cry8
gene was well expressed in the shuttle vector, and
preliminary bioassay studies revealed 80 to 90%
mortality of the stem weevil larvae-fed on a toxin-
contaminated diet, compared to control larvae fed
on adiet without toxin,

{B. Singaravelu, C. Appunu, G.5, Suresha,
C. Sankaranaryanan, K. Deva Kumar, P. Mahesh,
T. Ramasubramanian and E.K, Saneera)

Prospects for conjunctive use of Telenomus
dignus and Cotesia flavipes againstinternode
borer (INB)

Mass multiplication technology of Catesia flavipes
and Telenomus dignus: Laboratory mass
multiplication methods have been developed for
the parasitoids using both target and alternative
hosts. An improvised method has been
standardized to scale-up the production of
Telenomus dignuis using the chimney and box
method, In the box method, 55.6 -100.0%
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parasitization was observed In eggs across
different batches, whereas in the chimney
method, parasitization ranaged from 713 to
05.0%.

Fvaluation of Fieid Release Station (FRS) against
Telenamus dignus: FRS was evaluated for the egg
parasitoid Telenomus dignus in laboratory
validation tests, in which ready-to-emerge
Telenomus parasitoid eggs were placed in the
device (Fig, 85). In four different tests, the percent
egress was found to be considerably high, ranging
from 75.00-100.0%,

Fig. 65. Field release station

Dispersal ability of Cotesia flavipes: The dispersal
ability of the parasitoid Cotesio flavipes was
studied in sugarcane ecasystem in five spols
within an approximately 1 ha field. Parasitism
levels varied from 5.0% to 15.0%. [n these spots,
the parasitized larvae showed an aggregated
distribution, withinarange of 20to 50 m.

Field evaluation of parasitoids agafnst INB: Field
efficacy of T. dignus and C. flavipes was established
In augmentative trials and enhanced post-release
parasitism ratezagainst INB{Table 14),

(P fdahesh, B. Makendran, R, Maruthadural and
EK Saneera)

Early detection of mechanism of resistance
operating in sugarcane intergeneric hybrids
against shoot borer, Chilo infuscatellus
(Snellen) and internode borer, Chilo
sacchariphagus indicus (Kapur) (Lepidoptera:
Crambidae)

Evaluation of intergeneric sugarcane hybrids
evolved from E. procerus with ‘Co’' canes against
borers: Atotal of 39 intergeneric sugarcane hybrids
(IGHs) developed from E procerus ¥ commercial
sugarcane hybrids ('Co' canes) were evaluated
under field conditions. Among these, GU 19-4, GU
19-7, GU 19-27, GU 19-28, GU 19-60, GU 19-61, GU
19-72, GU 19-78, and GU 19-85 exhibited a least
susceptible (LS) reaction to early shoot borer (ESB),
Chilo infuscatellus. OF the 89 1GHs, 25 were further
subjected to artificial screening against ESB,
wherein GU 19-22, GU 19-55, and GU 19-72 alsa
showed least susceptibility.

Similarly, field screening of 89 IGHs derived from
Erianthus spp. = 'Co' canes for resistance to INB
revealed 12 LS, 24 MS and 54 5 genotypes,
respectively. Despite INB infestation, no significant
reduction in internode length and girth was
observed in ten clones. Considering both INB
incidence and its effect on interode morphology,

Table 14. Augmentative evaluation of Telenomus sp. and Cofesia flavipes against INB

Treatment Pre-treatment INB Post-treatment INB Post-treatment INB
incid  Inten = 30days  %increase  60days  %increase
ence sity Incid Inten Incid Inten Incid Inten Incid Inten

_ _ ence  sity ence  sity ence ence sity

Release plot = 7.9 5.1 9.3 37 | 181 | 383 | 107 | 24 | 362 | -602

Control plot | 9.6 7.6 143 | 45 | 486 | 403 | 145 | 30 | 505 | -602



four genotypes GU 19-4, GU 19-22, GU 19-24, and
Gl 19-55 were identified as resistant to INB,

Evaluation of intergeneric sugarcane hybrids derived
from Erianthus arundinaceus with Saccharum
spontaneum against borer pests: Out of 15 IGHs
developed from E arundinaceus x 5. spontaneum
field-screened to assess their response against ESB
and INB. Four genotypes (CYM 06-212, CYM 08-
922, CYM 04-388, and CYM 07-971) exhibited
complete resistance to ESB under field conditions,
Further laboratory screening studies revealed that
CYN 08-922 exhibited over 90% plant survival
even under severe ESB infestation, indicating a
high degree of inherent resistance, With respect to
INB, evaluation based on barer incidence and its
consequent effect on internode morphology
identified three genotypes CYM 06-924, CYM 07-
981, and CYM 0B-922 as resistant.

Binlogical effects of energy canes against FSB and
INEB: Biological effects of Type | (SBIEC 11003, SBIEC
13010, SBIEC 11002 and SBIEC 14003) and Type Il
{SBIEC 14006, SBIEC 11004, SBIEC 110017 and 5BIEC
14001) energy canes were studied against ESB and
INB. The Type |-fed C. infuscatellus and C
sacchariphagus indicus larval survival rates were
significantly high, resulting In > 41% and > 46%
survival, respectively, However, it was lower with >
26% and > 36% survival in E. arundinaceus. Similar
trend was observed for pupal survival rates of both
C. infuscatellus and C. sacchariphagus indicus
between the two types of energy canes Chilp
infuscatellus and C. sacchariphagus fndicus larval
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Fig. 66. Developmental characteristics of
C. infuscafellus and C saccharighagus indicus
on Type | and Type |l energy canes
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developmental duration differed significantly
amaong Type | and Type |l energy canes, ranging
from 22 to 34 days and 39 to 52 days, respectively
(Fig.66). Bath baorer larvae exhibited prolonged
larval development on Type |l energy canes than
on Type |, indicating that Type |l energy canes are
comparatively less suitable for larval growth. The
extended developmental duration suggests the
presence of antibiosis- or tolerance-related traits
in Type Il energy canes, which may contribute to
enhanced resistance against sugarcane borers.

Comparative gene expression analysis between
shoot borer—infested and uninfested plants:
Samples from Co 86032 and CYM 08-922 were
collected at 24 h and two weeks after ESB
infestation to study early and late host responses
and total RNA were isolated from leaf and shoot
tissues, cDNA was synthesized and gene-specific
primers (Lipoxygenase (LOX) and glutathione-5-
transferase [GST) were used for expression
analysis, with 255 rRNA as the internal control,
Generally, both LOX and GST activities wera
strongly induced during the early phase of
infestation, particularly in leaves, highlighting
their role in early defense responses. LOX activity
remained elevated at later stages, with a more
pronounced response in shoots, Indicating Its
involvement in both early and sustained defense
against Insect infestation. In contrast; although
GST activity also remained elevated at later stages,
its levels were comparatively higher in control
tissues than in infested ones, suggesting that G5T
plays a2 prominent role mainly during the early
phase of defense following insect attack,

(M. Punithavalli and K. Mohanraj)

Use of endophytic Metarhizium anisopliae
and Beauveria bassiana in sugarcane pest
management

The strains of B.bassiana, M. anisopliae,
M.flavaviride, M. pinghaense, Paecilomyces
lilacinus, Verticillium lecani, Aschersonia placenta,
Hirsutelfa citriformis and Isaria fumosorosea were
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preserved as cultures by four methods and as
cadavers. The cultures stored in sealed agar plates
and slants had significantly higher viabllity than
the glyceral-stored and frozen cultures.
Microscopic examination of spores, vegetative
growth and sporulation on both solid and liquid
media confirmed the maintenance of cultural and
morphological fidelity. Virulence bioassays
conducted against Galleria, ESB, and INE revealed
no loss of pathogenicity, Further, 193 new
entomopathogenic fungi (EPF) isolates were
added to the repository for their potential role in
sugarcane pest management. Protocols for cost-
effective in situ mass multiplication of EPF to
facilitate spatial and temporal establishment and
spread in the field were also standardized,

{N. Geetha, T. Ramasubramanian and
P Shanmugam, TNAL)

Standardization of diet-based bioassay for
whitegrub

Three types of diet combinations were evaluated
for rearing of Holotrichia serrata. On diet 1, the
mean survival period from egg laying to adult
emergence ranged from 7.0 to 180 days, whereas
on diet 2 it extended from 7.0 to 273. The shortest
survival period was recorded on diet 3, ranging
from 14.0 to158.0 days. On diet 1, the
developmental duration of the egg, larval, and
pupal stages ranged from 10-14, 114-178, and
14-21 days, respectively.

In diet 2, the larval period ranged from 118 to 168
days, while the pupal period lasted 14-21 days.
Overall growth ratio was the highest in diet 2 and
was significantly different from that observed in
diet 1 and 3. A novel diet-incorporation bioassay
method was developed as an alternative or
supplement to the conventional carrot disc
contamination method. Using this diet
contamination bioassay, the spore-crystal mixture
of Bt-62 produced on different media resulted in
higher mortality (30.0-80.0%) in first-instar grubs.

(P. Mahesh and B. Singaravelu)

Bic-ecology of crown mealy bug and its
management in association with
Pokkahboenginsugarcane

Crop loss due to crown mealybug infestation was
studiedin the plant crop of Co 86032 during the
2024-25 cropping season. The reduction in cane
yield at a 10% incidence level of the mealy bug was
estimated as 9.1 t/ha, corresponding to a
manetary loss of ¥30,240/ha, based on the Fairand
Remunerative Price (FRP) of $3,400 pertonne fixed
by the Government of India for the sugar year
2024-25. Field-level parasitization on the
mealybug was also monitored from April to
December, 2024 during which Leptomastix sylvae
emerged as the dominant parasitoid. The extent of
parasitism by L sylvae ranged from 4.39 to 10.30%
out of a total parasitism of 9.70-23.77%. The
activity of Promuscidea unfasciativentris was also
observed to be high with 3.65-13.46% of
mummified mealybugs. Laboratory studies
revealed a preference of L sylvae for later nymphal
instars, with mean parasitism of 33.16% on
advanced instars compared to 22.00% when all
instars were exposed. Further, it was also observed
that the mean per cent parasitism was 32,92%
when virgin female was allowed to parasitize the
mealybug. This is on par with the mean per cent
parasitism of 33.16% when both the sexes were
allowed to mate and parasitize the population.
Toxicity assays of Insecticides to the parasitoid, L.
sylvae indicated that thiamethoxam was relatively
less toxic to L. sylvae, while field efficacy trials
identified carbofuran as the most effective
insecticide against P saccharifolii. Besides, 63 EPFs,
35 Metarhizum anisoplioe and 28 Beauveria
bassiana isolates were screened for their
pathogenicity against the mealybug,
P saccharifolii. Out of these, 15 M. anisoplice and 5
B, bassiana isolates exhibited high pathogenicity,
causing 75-95% mortality.

{T. Ramasubramanian, R. Selvakumar and
B. Singaravelu)
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Isolation, characterization and utilization of
entomopathogenic fungi for pest
managementin sugarcane

Isolation of entomopathogenic fungi from soil,
their cultural and molecular characterization, and
evaluation against major sugarcane pests wers
undertaken from 334 soil samples collected from
Tamil Nadu (180), Assam (B4), Himachal Pradesh
(28), Kerala (26), Kamataka (14) and Madhya
Pradesh (3). A total of 111 EPF isolates were
obtained out of which 65 were identified as
Beauverin bassiana, and the remaining 45 were
Metarhizium spp. The isolated EPF were
characterized by both cultural and molecular
approaches; After 21 days of inoculation, radial
growth ranged from 6.3 to B.4 cm in M. anisopliae
isolates and frem 6.7 to 8.4 cm in B bassiana
isolates characterized by cultural methods. In M.
anisapliae, the lowest and highest radial growth
was recorded for SBI_TNTRYS _Ma and
SBI_HPSLMN2_Maisolates, respectively. Similarly, in
E. bassiana, the lowest and highest radial growth
were recorded in the isolates 5B1_TNOTY2 Bba
and 5BI_TMWKEDI_Bba, respectively. The spore count
ranged from 7 % 10° to 1 % 10° spores mL™ ' in
B, bassiana isclates and from 7 = 10%to 1.1 = 10"
sporesmb ™ 'inM.anisopliae isolates.

The fungal DNA barcodes generated in this study
to confirm the identity of the isolated EPF were
deposited in the NCBl GenBank. In addition to
isolation and characterizatlon, the EPF isolates
were evaluated for their efficacy against ESB, INE
and fall armyworm. A total of 17 M, anisoplige and
four B. bassiana isolates were found to be highly
pathogenic, causing 75-100% mortality of ESB.
The B. bassiana and M. anisopliae isolates, namely
SBI_HPSLN1_Ma, SBI_HPSLNZ2_Ma,
5BI_HPS5LN3_Ma, 5Bl _TNPLR_Ma,
5B]_MPIDR2Z_Ma and SBI_TNTRY1_Bba were
found to be highly virulent against ESB, causing
100% mortality in advanced instars. A total of 20 M.
anisoplige and three B. bassiana isolates were
found to be highly virulent, causing 75-100%
mortality of the INB. Among these,
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SBI_HPSLN2 Ma, SBI_TNAKL_Ma, 5BI_TNMRI_Ma,
SBI_MPIDRZ_Ma, SBI_THTMI_Mp and
SBI_TNTRY1_Bba were cbserved to be highly
pathogenic, resulting in 100% mortality of
advanced instars of INB. Further, 12 M. anisoplias
and 13 & bassiana isolates were lound to be highly
pathogenic to fall armyworm, causing 75-100%
mortality. Among these, nine EPF isolates
exhibited high virulence, rasulting in 100%
mortality of third-instar larvae. Of the EPF isolates
tested against lepidopterans, seven M. anisopliae
and one B. bassiana Tsolates were identified as
broad-spectium in nature, causing 80-100%
mortality across all three species included in the
study.

(T, Ramasubramanian, F. Malathi and
B. Singaravelu)

Relationship between silicon content in
Saccharum and Erianthus species with
resistance to sugarcane borers

Quantification of silicon (5} in popular sugarcane
varieties and their relationship with ESB and INB
incidence: Silicon profiling at the preferred feeding
sites of sugarcane borers Chile Infuscatellus and
Chilo sacchariphagus indicus in popular sugarcane
varieties (Co 11015, Co 0212, Co 86032, Co 0238,
Co 09004, Co 08030, and Co 06022) revealed that
Co 06030 had the highest silicon concentration in
the leafsheath, followed by Co 06022 and Co 0238,
whereas Co 11015 and Co 09004 showed the
lowest silicon contents. Correlation analysis
between silicon content in the rind and |eaf sheath
with ESB and INB incidence Indicated a negative
assaciation between leaf sheath silicon content
and the incidence of both borers. In contrast, rind
silicon content showed no significant correlation
with borerincidence.

Biological effects of stlicon {5i) in 5. spontaneum on
the biology of borer pests: Silicon content was
guantified in five 5 spontaneum genotypes
(TOBARCO, SES 519, IK 76 238, | 544, and 5E5 569),
wherein, 5E5 519 exhibited the highest silicon
concentration. To assess the influence of silicon on
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borer biclogy, leaf powder from SES 519 was
incorporated into an artificial diet and evaluated
agalnst ESB and INB. The results were compared
with those obtained from a standard sorghum
leaf-based diet. Incorporation of silicon-rich SES
519 leaf powder significantly impaired the growth
and development of both ESB and INB, as
evidenced by reduced larval and pupal welghts,
prolonged larval duration, decreased fecundity
and shortened adult longevity (Fig. 87,
Furthermore, silicon deposits from different
genotypes were visualized using high-resolution
microscopy for detailed characterization studies.
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Fig. 67. Effect of silicon rich 5. spontanewm (SES 519)
on the biology of ESB and INB

(M. Punithavalli, A. Vennila and C. Jayabose)

Development of transgenics for resistance
against sugarcane internode borer Chilo
sacchariphagusindicus

Two crystal toxin genes, cry85al and cry9Eb,
isolated and identified from indigenous Bacillus
thuringiensis (Bt) isolates were found to be
effective against white grub (Holotrichia serrata)
and INB, respectively, and both were codon-
optimized for expression in sugarcane. Gene
constructs for each toxin gene were developed
using the pCAMBIA1305.1 vector, incorporating a
GRP signal peptide and a vacuolar targeting
sequence under the control of Porferisia ubiquitin
promoter to achieve targeted expression in
sugarcane stern and root tissues. Two gene
constructs for two toxin genes viz, cry2Eb with
vacuclar targeting sequence and cry85aT without
vacuolar targeting sequence was developed and
transformed into Escherichio coli. Recombinant

plasmids were then mobllized to Agrobacterium
strain LBA4404, Recombinant clones were
confirmed by colony PCR and Sanger sequencing.
Simultaneously, shoot meristern of sugarcane
variety CoB6032 was used as explant for callus
initiation. Several batches of embryonic calli were
developed and employed for co-cultivation with
recombinant Agrobacterium harboring cry85al
and cry9Eb genes. The co-cultivated calli are
currently under hygromycin selection.

{B. Singaravelu, C. Appunu, G.5. Suresha
and P. Mahesh)

Modelling climate change impacts on
internode borer and stalk borer of sugarcane
and its larval parasitoid

Impact of bioclimatic variables on the distribution of
INB: Mineteen bioclimatic variables were
downloaded from the WorldClim v2.1 database at
a spatial resolution of 25 arc-min (~46 [km).
Occurrence records of INE were collected from
AICRP on sugarcane entomology reports,
published literature and field surveys, and the
corresponding geodaraphic coordinates were
determined using Google Earth. Bioclimatic data
for the baseline period (1970-2000) and future
periods (2030 and 2050) were used to estimate
presentand future habitat suitability.

Impact of climate change on the biology of Cotesia
flavipes: The Impact of increasing temperature on
the biclogical attributes of C. flavipes was studied
under controlled laboratory conditions.
Parasitised larvae of the internode borer {INB)
were reared at 28°C in a BOD incubator. Fresh
sugarcane shoots were provided to the parasitised
larvae on alternate days. Key biological
parameters, including larval duration, cocoon
period, sex ratio, and adult longevity, were
recorded. The larval and cocoon periods ranged
from 10-12 days and 5-7 days, respectively. Adult
survival varied between 2 and 4 days.

{ R. Maruthadural, T. Ramasubramanian,
P Mahesh and K. Srinivas, ISRI, Lucknow)

-ga.,-



All India Coordinated Research Project
(Sugarcane Entomology)

Evaluation of zonal varieties/genotypes for
their reaction againstmajorinsect pests

AVT I plant trial: Seventeen entries, including three
standards were screened for ESB incidence and all
were LS, For INB, all the 17 entries were H5, INB
incidence ranged between 24.0% (CoT 18368) to
81.3% (Co 19014), while the percent intensity
varied from 1.23% (CoT 18368) to 5.56%
{Co 19005,

AVT Nl plant trial: All 14 entries evaluated for INB
were categorized as moderately susceptible (MS),
including CoM18071, CoN18072, Co 18001, Co
18002, Co 18003, Co 18009, Co 18013, Co 18012,
Co 18013, and CoVC 18061 were MS. INB incidence
ranged between 24.0 to 53.3%, while the percent
intensity ranged between 1.07% (CoV5l 18121)
and 5,01% (Co 18024).

AVT ratoon trigh Among the 14 entries evaluated,
four, nine, and one entries were categorized as HS,
IS and LS respectively, to INB. Incidence of INB
ranged between 20.0 (Co18002) to 57.3% (CoC
&71), whereas the percent intensity varied
between 1.31% (Co 18009) and 3.79% (Co 09004,

(B. Singaravelu, T. Rarmnasubramanian,
M. Punithavalli and P. Mahesh)

Survey and surveillance of sugarcane insect
pests

Surveys on the incidence of crown mealybug
{CMB} and other major pests, including INB were
conducted during July-August 2025 in the
command areas of Ponni Sugars, Erode, and
Perambalur Sugars, Eraiyur. Pest incidence was
assessedin 11 fieldsin fourvillages in Ponni Sugars
areas. The sugarcane varieties Co 86032, Co 11015
and Pl 1110 occupied approximately 67, 19, and
944 of the registered cane area, respectively, in the
command area of the factory. In the Odappalll
Division, crop health was generally poor in the
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visited fields due to shallow soll depth, water
scarcity, and high pest incidence. INE incidence
was high in nearly all the surveyed fields. Bud
sprouting and aerial roots were very commeon in
those fields due to do severgincidence of INB.CMB
incidence was also recorded to be high in this
Division, irrespective of the major varieties grown
viz, Co 86032, Co 11015 and Pl 1110. Only one
surveyed field showed white grub infestation,
limited to the border rows, where the grubs were
collected from the root zone of the clumps and
tlestroyed. The crop was good and free from the
incidence of insect pestsin the Cauvery River basin
area (Kokkarayanpettai Division), where the soil
depthwasfound to be goed with adequate source
of irrigation. Another survey was conducted in
August, 2025 in famers' fields in Perambalur
District. Sugarcane fields in Pudhukudisai and
Mallarikkai villages were visited, where CoV 09356
was the predominant variety, along with Co 86032
in some fields, The fields were infested with CMB,
IMB and lzaf mite, however, the level of Incidence
ofthese pests was low, remaining below 10%.

(B. Singaravelu, T. Ramasubramanian,
M. Punithavalli and P. Mahesh)

Monitoring of insect pests and bioagents in
sugarcane agro-ecosystem

Maonitoring of pests were conducted at fortnightly
interval in a monitoring plot planted with the
variety Co 86032, ESB activity was recorded from
Aprilto June, with an average incidence of 12,69%.
INB activity commenced in July and continued
until February, with peak incidences observed
during October and November at 19.5 and 20.5%,
respectively. Crown mealy bug activity was
observed during August and September, with
mean incidences ranging from 3.7 to 4.1%. In
addition to the previously recorded parasitoids,
viz, Leptomastix sylvae, Aenasius hayati and
Promucideg unfasciativentris, two more parasitoids
wiz., Prochiloneurus pufcheflus and Eotopus
beneficus were found parasitising mealybug. The
larval parasitoid Cotesia flavipes, associated with
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INB, was active from August to February, with
parasitisationranging from 1, 30to 10.34%.

(B, Singaravelu, T. Ramasubramanian,
M. Punithavalli and £ Mahesh)

Integrated approach to manage white grubs
insugarcane

A fleld experiment was conducted to evaluate the
Bio-Formulation Applicator (formerly known as
the EPN applicator) for the application of a Bacillus
thuringiensis (Bt) formulation against white grubs
in sugarcane crop. The Bt-62 strain, multiplied on
standard T2 medium in a fermentaor, was evaluated
in a white grub endemic area at Thalavady village
under the comimand area of M/s Bannar Amrman
Sugars, Sathyamangalam. Two plots of 200 sqm
each, with a 7-month-old sugarcane crop were
demarcated In a highly grub-infested farmers
field, Pre-treatment assessment of white grub
population was carried out by excavating soilup to
1 m length in the root zone at randomly selected
locations within each plot and counting the
number of grubs. The Bt-62 formulation was
applied in one plot, while the other plot was
maintained as an untreated control. The fermentor
product (20 Ljwas diluted with 40 L of water, and
the Bt-62 formulation was applied near the root
zone using a manually operated bio-formulation
applicator at a dosage equivalent to 1.0 x 10 CFU
ha-1. Post-treatment assessment of white grub
incidence was conducted after 30 days. The
treated plot recorded a 53.01% reduction in white
grub incidence, compared to only 6.52%
reductioninthe untreated control plat.

(B Mahesh, B. Singaravelu and
T. Ramasubramanian)

Assessment of yield losses caused by crown
mealybug (CMB) of sugarcane under
changing climate scenario

Yield loss due to crown mealy bug (CMB) was
estimated at 7.1 tonnes/ha when the incidence
level reached 10% in the sugarcane variety Co

11015. CMB infestation caused a substantial
reduction in juice content which was five folds
lower in infested canes compared to healthy ones.
The mean juice content from five infested canes
was 579 ml, whereas 3,225 ml in the healthy canes
inthe samevariety. In addition, Brix value and juice
purity percentage were marginally lower (1.0
1.2%) in the CMB infested canes.

(T. Ramasubramanian, B. Singaravelu,
M. Punithavalli and P. Mahesh)

All India Coordinated Research Project
on Biclogical Control

Pest surveillance carried out in the areas of
Maduranthakam, Cheyyar, Thiruttani, Vellore and
Tirupattur Co-operative Sugar Mills of Tamil Nadu
in January Indicated that post monsaon,
sugarcane crops in these areas exhibited heavy
infestation of INB, resulting in yield losses. The
incidence of sucking pests was low, and parasitoid
activity was also minimal. In February, pest
maonitoring was extended to the command areas
of seven additional sugar factories in Tamil Nadu.
Borer pests were commonly observed, with
occasional flare up of whitefly and woolly aphid. In
districts such as Mamakkal, Perambalur,
Kallakurichi and Viluppuram, crops had suffered
severe damage during the previous season due to
CMB-associated pokkaboeng disease, rendering
the ratoon crops vulnerable during the summer
maonths, CMB activity and associated biocontrol
agents were monitored at the Institute. In
addition, protocols for economical in situ mass
multiplication of EPF for effective spatial and
temporal establishment and field-level spread
were standardized.

Twao field experiments were carried out at Vengur
Division, Bannari Armman Sugars, Thirukovilur,
Tamil Madu. I the experiment on field evaluation
of entomopathogens against whitefly,
Aleurolobus barodensis, application of Aschersonia
placenta ICAR-SBIAP 01 was better than all other
treatments in reduction of the whitefly population.
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In field evaluation of entomopathogens against
white grubs, application of Metarhizium anisoplioe
SBIMa-16, M. anisoplioe NBAIR Ma4d, Beauveria
bassiana 5Bl Bb-32 and Lesenta were found
to significantly reduce white grub population
than in control plots. Recovered soil samples
from the plots showed recovery of SBIMa-16 and
SBIBb-32,

{N. Geetha and P. Malathi)

Impact of climate change on Crambid borers
of sugarcane and ways of mitigation

Impact of elevated CO, on the growth and
development of INB was assessed by rearing the
species of Crambid borers for one generation
undet three differant levels of CO, concentrations
viz, 450, 550 and 750 ppm in an insect growth
chamber. The larval period was recorded as 48, 43
and 47 days at 450, 550and 750 ppm, respectively.
Mo significant differences were observed in the
duration of the pupal and adult stages across the
treatments, The results obtained with the natural
host were corroboration with those observed on
an arfificial diet. Thus, the elevated CO, level did
not hamper the growth and development of the
spacies, and the species successfully completed its
life cycle under elevated CO, concentrations. In
addition, the mpact of elevated CO,
concentrations (550 and 750 ppm) on the growth
and development of early shoot borer was also
evaluated under growth chamber conditions. The
entire life cycle of the early shoot borer was
ohserved to be completed within 50 days at both
CO, levelstested,

(T. Ramasubrarranian and
Sheela Venugopal (TNAL))

5.3.3 Nematology

Basic and applied studies of sugarcane
phytonematodes and entomopathogenic
nematodes
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In vitro mass production, formulation and
bioefficacy of entomopathogenic nematodes
against white grubs

In vitro production of EPN: Eight entomopathogenic
nematods (EPN) isolates namely Heterorfrabditis
indica SBITND?78, H. bacteriophora SBITNHE,
Steinernema surkhetense SBIF3, 5. thermophillum
SBIHY, 5. siamkayai SBITNT1, 5. glaseri SBILNT,
S. abbasi and 5. carpocapseae SBIP2Z were used in
the experiment. The respective symbiotic bacteria
were jsolated on NBTA media and maintained as
pure cultures for liguid culturing of EPNs,

Liguid culturing of EPN; Five monoxenic culture EPN
isolates viz, Steinernema surkhetense SBIP3,
S. siamkayai SBITNT1, S thermophillum SBIHT,
5. glaseri SBILNY and 5. carpocapsene SBIF2 were
used inthe experiment. Yeast extract-based media
was prapared with four different treatments. EPN
samples were collected atregularintervalsand the
nematode populaticn was quantified. Successful
in vitro mass production of EPNs was achieved in
all media treatments; however, yield varied
significantly among nematode species. The yield
of infected juveniles (IJs) was ranged from 400 to
1,20,000 Us. Among the isolates, Steinernema
surkhetense (SBIP3) recordad the highest yield of
1,20,0001Js/ ml media.

{ C. Sankaranarayanan, B, Singaravelu and K. Hari)

Selection of virulent EPN species/isolates
with tolerance to environmental stresses

Variability in desiccation tolerance among EPN
isolates: Desiccation tolerance of 12 EPN isolates
was evaluated by subjecting them to osmotic
desiccation at 97% relative humidity and it ranged
from 72-100%. Among the isclates, Steinernema
glaseri exhibited the highest tolerarice (100%),
followed by 5. carpocopsae. In contrast,
Heterorhabditis spp. showed comparatively lower
tolerance, with survival ranging from 80 to 88%.

Variablfity in temperature tolerance of EPN isolates;
Among four EPN isolates assessed for temperature

ot 112 B
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tolerance (40°C) under in vitro conditions,
Steinernema glaseri and 5. siamkayai showed
significantly higher tolerance in 40°C than other
isolates.

Variability in UV tolerance of EPN isolates: Variability
in UV tolerance among 23 EPN isolates was
assessed by estimating the original virulence
retained (OVR) after exposure to UV radiation for
durations ranging from 1 to 15 min. All 18
Steinernema isolates caused larval mortality,
which ranged from 33 to 100%. In contrast, among
the five Heterorhabditis isolates, only H. indica
SBITND78 caused mortality (33%) after 15 min of
UV exposure.

Commercialization of ICAR- 58/ EPN biopesticide
formulation: The ICAR-SBl EPMN Biopesticide
formulation technoelogy has been commercialized
to two biopesticide companies. As per Mol
training programs were conducted for personnel
from the licensed companies. Regular
maintenance of EPN cultures was also undertaken.

Maintenance of EPN and symbiotic bacterial
cultures: A total of 78 EPN strains, comprising 42
tropical and 29 subtropical isclates are being
maintained in the culture collection. In addition,
45 symbiotic bacterial isolates including 26
belonging to Phoforhabdus spp. and 19 to
Xenorhabdus spp. are regularly subcultured and
preserved inglycerol stocks.

{ C. Sankaranarayanan, K. Hari and B. Singaravelu)

Management of white grubs through EPN
(Allindianetwork project on white grubs and
other soil arthropod pests)

Isolation of EPN: EPNs were Isolated from 80 soil
samples collected from Assamand 11 EPNisolates
were recovered, comprising 10 Steinernema spp.
and one Heterorhabditis sp. The isolated EPNs are
being regularly subcultured and maintained
under laboratory conditions. Five EPN Isolates viz,
H.indica SBITND78, H. bacteriophora SBIPS5,
Steinernema surkhetense SBIP3, 5. thermaphillum

SBIH1 and 5 siamkayal SBITNT1 were mass
produced and formulated in talc and supplied to
various AINPSAP centres. Mass production and
formulation of EPNs are being continued for
supply to other centres. Laboratory bioassays
against first-instar white grubs revealed that all
EPN isolates caused mortality, ranging from 25 to
100%. Under pot culture conditions using
sugarcane o, Co 11015, H. indica SBITND7E
caused 8% mortality of white grubs. A field trial
conducted at Thalavadi, Tamil Nadu to test the
efficacy of five EPN isolates against white grub
(Holatrichia serrata) in third-ratoon sugarcane cv
CoVC 14061 showed that H. indica SBITMD78
recorded 78% reduction In grub population,
whichwas on par with the Imidacloprid treatment.

Compatibility of EPN with EPF: The compatibility of
entomopathagenic fungi (EPF) with EPN was
studied using H. indica (SBITND78) in combination
with two EPF species, Metarhizivm anisoplice and
Beauverla bassiana. The study comprised 14
different treatments combinations tested against
Galleria mellonella larvae and first-instar white
grubs (M. serrata). All treatrnents caused larval
maortality compared to the untreated control. The
EPN-alone treatment recorded 100% mortality of
Galleria larvas within two days, whereas EPF-alone
treatments achieved 100% morfality by the eighth
day. Combined application of EPN and EPF
adversely affected each other in terms of virulence
and mass production when compared to the
individual applications. Inhibition of fungal
growth was observed in EPN-infected Galleria
larvae and white grubs. Owverall, the results
indicated a lack of compatible interaction
between EPN and EPF.

( C. Sankaranarayanan, B. Singaravelu
and P Mahesh)

Artificial intelligence powered diagnostic kit
for real-time monitoring of nematode pests
of sugarcane (TARE-DST-SERB)

Sugarcane nematode App: To deploy the trained
CNMmodel for sugarcane nematode identification
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as an Android APK application, the model was first
converted into a mobile-compatible format, such
as TensorFlow Lite (tflite) or ONNX. The optimized
model was then integrated info an Android
project using Android Studio, with a user-friendly
interface enabling image input via camera or
gallery. The app processes images locally through
the CNN model and displays prediction results.
Finally, the project was compiled and packaged as
an APK file for installation on Android devices. The
developed sugarcane nematode app successfully
predicts nematode images at 10x magnification
withan accuracy of 92%.

{ C. Sankaranarayanan, D. Suryaprabha
Nehru Arts and Science College, Coimbatore
and N. Seenivasan, TNAL

5.4 Statisticsand Economics Section

Sugarcane based Agri-Business
Incubator (SBI-ABI)

Two Incubatees joined Sugarcane Edge for
development of novel food products, An online
webinar series on 'Sugarcane based Agri-Startups
ecosystern’' was conducted with 280 registrations
(245 participated in live session) comprising
experts, entrepreneurs and students.

Demonstrations onsugarcane-based agriprensurship
were done in Agrilntex 2025 at CODISSIATrade Fair
Complex, Colmbatore and 5State Level Food and
natural products innovation (COXBIT), TNAU
during 20-21 December 2025,

Regular visitors such as start-ups, entrepreneurs
and delegates from various institutions were
sensitized on sugarcane value chain at
SugarcaneEdge. Process of making millet-based
sweet ball susing sugarcane juice and bagasse-
based fiber muffin was standardized. Training was
provided to entrepreneurs for licensed institute
food-based technologies,

An analysis on jaggery based entrepreneurs and
startup on entrepreneurship, commercialization
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and business growth revealed that adulteration
has severely impacted the transformation of
Jaggery based value chains, Food safety and
quality standards (domestic and international) far
jagaery and its value chain products greatly helps
for enhancing consurmnption and exports in the
global markets.

(P Murali, K. Hari, G.5.5uresha and
D. Puthira Prathap)

Network project on production systems,
agribusiness and institutions: Impact
assessment of agricultural technology

The study examines the evolving sugarcane value
chaln with a focus on varietal innovation,
particularly the varjety Co 0238, and Its
transfarmative impact on yield, value addition and
system stability across sugar, gur, khandsari, fuel
ethanol and co-product sectors. From 2013-14 to
2022-23, Co 0238 contributed over one-third of
total sugar, ethanol output and half of gur and
khandsari production. White sugar production
(million tons) increased from 12.60 during 2004-05
to 35.70 during 2021-22, with its value nearly
doubling from Rs. 580 billion in 2000-071 to Rs.
1,106 hillion in 2021-22. Variety Co 0238's share in
sugar production rose from 4.5% In 2014-15 to
36.3%in 2022-23, and in value from 4.5% to 36.2%
over the same period.

The share of Co 0238 in sugar production
increased from 4.5% in 2014-15 to 36.3% in 2022-
23 and in value from 4.5 to 36.2% over the same
period. Gur and khandsari production reached 6.7
million tons in 2022-23, with variety Co 0238
contributing over 78%.

The Cuddy-Della Valle Index showed reduced
production instability after the adoption of variety
Co 0238: sugarcane {from 5.78% to 4.53%), sugar
(13.35% to 7.05%), bagasse (B.98% to 5.72%), and
cogeneration (63.85% to 30.98%). These results
indicate not only improved average productivity
of value-added products but also reduced year-to-
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year variability which is crucial for market stability
and farmerincome security.

(P Murali, D. Puthira Prathap and K, Hari)

Statistical tool for analysing crop science
data: An expert software system

An unified analytical framework, PhysiolndexR
was developed to compute widely used stress
indices, physiological traits and derived metrics
that are central to crop improvement, crop
physiology and allied agricultural sciences. The
package implements classical stress tolerance
indices, including Tolerance (TOL), Stress
Tolerance Index (5TI), 5tress Susceptibility
Percentage Index (SSPI), Yield Index (Y1), ¥ield
Stability Index (YSI), Relative Stress Index (RSI),
Mean PFroductivity (MP), Geometric Mean
Productivity (GMP), Harmaonic Mean (HM}, Mean
Relative Performance (MRP), and Percent Yield
Reduction (PYR). A convenient wrapper function,
all_indices(), anables simultansous computation
of all indices ensuring efficiency and
reproducibility. To facilitate genotype ranking, the
function mfvst from_ indices() integrates
multiple indices into a composite stress score
using direction-aware membership function
values scaled between 0 and 1, as well as simple
averaging approaches,

PhysiolndexR further introduces two novel
composite metrics: WMFVST(), which computes
the Weighted Mean Membership Function Value
for stress tolerance, and WASI(), which estimates
the Weighted Average Stress Index. Both
approaches enable flexible weighting of indices
and provide robust genotype pricritization under
multi-stress scenarios.

Beyond yield-based indices, the package includes
functions for key physiological trait estimation.
The bmap() function guantifies biomass
accumulation and partitioning among leaf,
cane/shoot, and root components. The chl(}
function estimates total chiorophyll content from
SPAD and Chlorophyll Content Index (CCl) values

using validated quadratic models, particularly
suited for sugarcane, The ctd() function computes
canopy temperature depression (CTD) from
ambient and canapy temperatures, an important
proxy for transpiration efficiency and stress
avoidance. Growth analysis is supported through
the growth() function, which estimates Leaf Area
Index (LAI), Net Assirmilation Rate (NAR), and Crop
Growth Rate (CGR) across growth stages.
Additionally, the ranking() function provides
flexible utilities for genotype ranking with
customizable tie-handling and missing-value
options.

Collectively, PhysioindexR enables comprehensive
assessment of crop stress responses, integration of
multiple indices into composite metrics and
informed decision-making in breeding and
physiological studies, By combining quantitative
stress indices with physiology-based traits, the
package supports the Identification of multi-
strass-resilient genotypes and contributes to
sustainable production of food, fuel, and fibre
under climate change situations. The current
status of the packages' (CANE, PhysiolndexR)
usage Imeasured based on number of downloads
by the users) by scientific community of distinct
disciplines is given in Fig. 68.
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{IT-Hyderabad), B. Govindaraj, T. Lakshimi Pathy

and K. Gopalareeldy)

-‘”}4.,-



5.5 Extension Section

Transferof sugarcanetechnologies

Utilization of extension methods and media
for effective transfer of sugarcane
technologies

Sponsared infra / inter-state fraining programs:
Organized the following six sponsored training
programs for farmers and cane development
personnel (Fig. 59).

+ Training on 'Sugarcane production’ for
sugarcane farmers of Ambegaon Taluk, Pune
district, Maharashtra during 0%-10 January
2025,

4+ Inter-state training on 'Enhancing sugarcane
productivity' funded by ATMA for sugarcane
farmers of Chengalpattu district, Tamil Nadu
during 18-12 March 2025,

+ Training program on "Advances in sugarcane
production’ for executive trainees of Dalmia

{29-31 July 2025)
Fig. 9. Participants of the training programs
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Bharat Sugar and Industries Ltd. during 29-31
July 2025, The training included lectures, on-
campus and off-campus field visits and
demonstrations,

+ Training program on 'Maximizing sugarcane
productivity’ for 19 sugarcane farmers of
Kottayam, Keralaon 25 November 2025,

+ Five-days training program on 'Sugarcane
varieties and technologies' for one official of
Sugarcane Industries Department,
Government of Bihar during 15-19 September
2025,

+ One-day training program on 'lmproving
sugarcane productivity' for 25 sugarcane
farmers of Modabkurichi, Erode district, Tamil
Madu on 2 December 2025,

One-day Trainings/Exposure Visits/ Customized
Advisories: Organized 22 one-day training
programmes with 680 participants, 141 exposure
visits benefitting 8294 students/academicians
agnd 63 personalized advisories benefitting 180
sugarcane farmers.

Frontline demonstrations in farmers' fields: Two
frontline demonstrations were completed on the
newly released varieties viz, Co 11015 and
Co 14012 in farmers' fields. The variety Co 11015,
demonstrated over 1.08 ha with a seed rate of 6.5
t/ha and 3.5 feet spacing, recorded a remarkably
high vield of 146.03 t/ha, compared to the local
average yield of 79.28 t/ha, registering an 84.2%
increase. Pest incidence of ESB and INB was
manageable, with no disease incddence reported,
Farmers observed that the crop could effectively
withstand waterlogged conditions, highlighting
its suitability for such environments.

The variety Co 14012, demonstrated in 1 ha using
50,000 two-budded setts per hectare at 5-feet
spacing, yielded 128.6 t/ha, showing a 7% increase
over the local average vield of 120 t/ha. ESB and
INB incidence was manageable, while
Pokkahboeng disease was minimal (< 1%). Farmers
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noted good drought tolerance, though canes
were relatively thin with low single-cane weight.

Technology Park: Technology Park 2025 was
planted in February 2025 with 16 varieties (Co
85032, Co 11015, Co 18009, Co 10026, Co 12009,
Co 09004, Co 92005, Ca 13013,C0 0212, Co 05011,
Co 06030, Co 06022, Co 15023, Co 0118, Co 0238)
and tissue culture plants,

National Science Day: Celebrated 'National Science
Day' under the theme 'Empowering Indian youth
for global leadership in science and innovation for
Wiksit Bharat' on 28 February 2025 (Fig. 70) with the
participation of over 1000 students and teachers
of schools and colleges in and around Coimbatore,
Kottayam and Chennai. The program included
visits to Sclence Exhibition, I[nstitute Museum,
Tissue Culture Lab, Institute-developed product
demonstration, sugarcane-based farming system
unit, drone (UAV) demonstration, impromptu
quizzes, interaction with scientists and screening
of Institute video films. Sclence Day Lecture on
'‘Remote sensing application in agriculture'was
delivered by Dr. Balaji Kannan, Professor and Head,
Department of Physical Sciences, TNALL

Interaction with Krishi Vigyan Kendras: Participated
in the Scientific Advisory Committee meeting of

=

Regional Agricultural Exhibition
(1712 June 2025)

Fig. 70. Natlonal Science Day celebrations - 2025

Agridntex (10-14 luly 2025)

Avinashilingam KVK, Coimbatore on 19 March
2025 and ICAR-KVK (MYRADA), Erode districton 30
December 2025 and offered suggestions for
implementation in the ensuing year. Erode KVK
had implemented two of ICAR-5BI's
recommendations that were finalized during the
previous Scientific Advisory Committee Meeting.

Participation inexhibitions by putting up a stall (Fig.
71

+ Regional Agricultural Exhibition and Seminar
at Perundurai, Erode district during 11-12
June 2025,

+  Agri-intex 2025 (International Agricultural
Exhibltion) at CODISSIA Trade Falr Complex,
Coimbatore during 10-14 July 2025,

+ Exhibition organized as part of VKSA launchin
Tamil Nadu at Erode district on 29 May 2025

+ Exhibition organized as part of South India
Matural Farming Summit - 2025 during 12-21
Movermnber 2025 and won the 'Best Stall
Award.

Farmer-Scientist Interaction: A Farmer-5cientist
interaction was organized at the Institute for the

'Best Stall award
[19-21 November 2025)

VESA Exhibition (2% May 2025}

Fig. 71, ICAR-5B] stall in agri-based exhibltions



participants of 'Farm School on All India Radio’an @
July 2025 {Fig.72).
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Fig. 72. Farmer-Scientist Interaction
Publications: Compiled, edited and printed

+ |CAR-5BlAnnual Report 2024 (English)

+ ICAR-SBI Mews; Four issues of volume 46, vol
47 (1.

DO Kisan Program: With inputs from the Institute,
DD Kisan, New Delhi has produced a program
'Farmers reap benefits from improved sugarcane
varieties' (in Hindi). This was telecast on 15 May
2025 at 7 pm in its Krishi Vishesh segment (290
episode) and is available at https://www,
youtube.com/watch?v=a-ncXVdxDQ4&list=
PLPiiF2hRQgfrM5sj90CotKull 2iWDyjWyS&index
=10

ICAR-5Bi news in print and electronic media: Leading
national and regional newspapers highlighted
institutional milestones, promotion of agri-
entrepreneurship and implementation of farmer-
centric government initiatives, In addition, |CAR-
SBI effectively utilized digital and social media
platforms, including institutional websites and the
Canelnfo YouTube channel, to extend the reach of
outreach and extension activities.

A survey among the cane development perscnnel
on percelved usefulness of soclal media (such as
Facebook, Blog, Twitter, YouTube, WhatsApp,
Telegram, Wik, Linkedin) revealed that a majority
had agreed with the statement 'Using social media
makes it easier to distribute information to
stakeholders in sugarcane agriculture {1.92)
followed by 'Using social media saves me time and
effart in communicating with stakeholders and

ICAR-SBI Annual Report 2025

clients' (1.85). Among the possible types of
sugarcane information on social media 'sugarcane
varieties, 'sugarcane production practices' and
‘weather conditions' were the most sought after,

Use of social media for transfer of technology: ICAR-
5Bl has been regularly reaching out to the
stakeholders of sugarcane agriculture through
social media such as Facebook (httpsyfwwoer
facebook.com/icarshi), YouTube [http://www.
yvoutube.com/@icar-sugarcane breedinginst1942;
http://fwww.youtube. com/caneinfo) X
(@Breedinglcar),

(D. Buthira Prathap and T. Rajula Shanthy)

Socialimpactassessmentof micropropagation
insugarcane: An explanatory analysis

Survey was conducted with 229 sugarcane
farmers across nine districts in Tamil Madu state.
Preliminary analysisindicated that:

+ The planting material used by the
respondents were mainly breeder seed from
ICAR-5BI, micropropagated plants from ICAR-
5Bl/ Kallakurichi coop sugar mill, or single
bud settlings raised from micropropagated
plants from the sugar mills concerned as
planting material.

4+ Choice of sugarcane variety was invarlably
Co 86032 by most of the respondents,
followed by CoV09356,C00212,Ca11015and
Co 18009,

4+ Suggestions for furthering the use of
micropropagated plants are: ways to
increase tillering in nursery crop so as to get
more setts for planting, better and fast rooting
in plants soon after it is transplanted in
nursery field and nutrient management
packagefornursery crop.

+ Perceived advantages of using micro-
propagated plants were good germination of
setts, uniform crop growth, high tillering,
availahility of good quality planting material
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from nursery crop, leads to good ratoon crop,
increased single cane weight, high cane yizld
and high profit.

+ Constraints faced by growers include non-
availability of plants when there is high
requirement, few varieties give good tillering
only if mother shoots are clipped, high cost of
plants, less root development even after a
month of planting. Few farmers reported thin
canes when they grow tissue culture plants
butwas nota problemin the second cycle.

+ Farmers said that they procure setts from
nurserias of micro-propagated plants
incurring 500 to 750 rupees more per ton than
the ordinary but it gets compensated with the
better cane yield, Setis are being bought at
Rs. 3500-4200 per tan based on the season of
planting. Case studies on farmers who had
successfully taken up sugarcane settling
nurseries by using micro-propagated plants
procured from the Instituta / sugar mills
reported itto be a successful venture.

(T. Rajula Shanthy, C. Jayabose and D. Neelamathi)

Development of Cane Adviser, a mobile
application for transfer of sugarcane
technologies

Building on the success of Cane Adviser mobile
app developed earlier, work is progressing on the
development of Cane Adviser 2.0. The revised
content of new technologies (varieties, crop
production and crop protection) with text and
images and the scheduler for tropical and sub-
tropical states was developed in English. This
updated content has been packaged into APK
format, and is now ready for test verification to
ensure accuracy and functionality in field
conditions. The entire content is also being
translated in Tamil arnd Hindi,

(T. Rajula Shanthy, P. Govindaraj, 5. Alarmelu,
C. Jayabaose, B Malathi, A, Vennila, M. Punithavalli
and 5. Anusha)

5.6 ICAR-Sugarcane Breeding
Institute Regional Centre, Karnal

Breeding superior sugarcane varieties of
different maturity with improved cane
yield, quality and resistance to bioticand
abioticstresses

Breeding elite clones suitable for NWZ

Sugarcane variety identified in AICRPs
Workshop

Co 18022 (Karan 18}, a mid-late and high-yielding
variety derived from the progeny of a bi-parental
cross (CoS B436 ¥ Co B9003), exhibiting superior
performance in AICRP trials was Identified for
North West Zone by the Variety ldentification
Committee (VIC) of AICRP{S)in April 2025(Fig. 73).

Fig. 73. Field stand of Co 18022 (Karan 18)
Salient features: Co 18022 had recorded CCS yield
of 12.59 t/ha, which was 30.72%, 19.60% and
12.73% higher than the zonal standards CoS 767,
CoPant 97222 and Co 05011, respactively. Its
average cane yield (98.65 t/ha) was 27.68%,
18.61% and 11.15% higher than the standards
CoS 767, CoPant97222 and Co 05011, respectively.
Sucrose content was 18.17%, which was 2.54%
over CoS 767, and showed R and MR reactions
against designated races of the red rot pathogen.
Co 18022 is a climate resilient variety exhibiting
salinity toleranceupto8dsm .

(M.E. Meena, Ravinder Kumar, Bakshi Ram,
R. Karuppiayan, 5. Hemaprabha,

N, Kulshreshtha, M.L. Chhabra, Pooja

and 5.K. Pandey)
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Proposal submitted to the VIC of AICRP {5): Co 19017
(Karan 19), a mid-late maturing high-yielding
sugarcane variety developed at Karnal performed
better in the AICRP frials and its proposal was
submitted to the VIC of AICRP(S), foridentification.

Supply af 24 series Co canes for multiplication: Three
each early (Co 24016, Co 24017 and Co 24018} and
mid-late (Co 24019, Co 24020 and Co 24021)
genotypes accepted for inclusion in AICRP trialsin
the AICRP workshop held at PAU, Ludhiana In
October 2024 were supplied to the UPCSR
Shahjahanpur, the seed multiplication Centre.

'Co' canes accepted for inclusion in AICRP triafs: Five
'Co' canes, three under early (Co 25015,
Co 25017, Co 25018) and two under mid-late
{Co 25019, Co 25020) were accepted for inclusion
in ZVT of NWZ in the AICRP workshop held at
Jorhat, Assamin Novernber 2025.

Season 2024-25

Hybridization: A total of 158 cross combinations
{52 bi-parental cross combinations, 94 General
Crosses and 12 Polycrosses) were attempted at
Coimbatore and Agali during the crossing season
2024-25 and the fluff was raised in mist chamberin
February 2025.

{Ravinder Kurnar, M.R. Meena, R.M. Shanthi
and A, Anna Durai)

Seedling raising and field transplanting in ground
nursery: Around 17090 seedlings were field
transplanted in ground nursery in June 2025,
These seedlings were ratooned during the second
fortnight of October 2025 to assess their winter
rataoning potential,

(Ravinder Kumar and M.R. Meena)
Progeny evaluation and selection

Seedling selection in the ground nursery 2024-25: A
total of 706 better-performing progeny
representing 55 cross combinations, were
selected from the 8646 seedlings (initially
transplanted and winter ratooned) of the ground
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nursery. A total of 706 (K23-01 to K23-706) superior
genotypes were selected for evaluation in clonal
stage.

First clonal trial (C1) 2024-25: Out of 640 clones of
K21 series evaluated at 8 months, 45 entries
exhibited =21% HR Brix and nine entries recorded
=22% HR Brix. Based on their field performance for
phenotypic traits, juice guality, and red rot
reaction, 205 clones were selected and advanced
tothe next stage of evaluation, L.e., Preliminary trial
(C2 stage) and planted.

Red rot; Among the 640 clones of C1 trial evaluated
against CF13 isolate of red rot, 35 were R, 195 MR,
O+ WS, 147 Sand 206 were HS.

(MR, Meena and Ravinder Kurnar)

Preliminary trial 2024-25: Out of 128 test entries of
K20 series along with four standards evaluated at
10 months, Co 0238 (18.00%) was the best
standard for sucrose content and 24 test entries
reflected higher values than it. Combining cane
yield, red rot resistance and juice quality traits, 37
entries along with 14 other materials were
advanced to PZVT stage of evaluation. Similarly, 28
better performing genotypes frorm the trial along
with other desired materials were included for
screening under endemnic waterlogged conditions
of Rauzagaon sugar mill, Uttar Pradesh and
Tirupati Sugar Mill, Bagha, Bihar.

Red rot: A total of 128 preliminary clones evaluated
for red rot reaction against CFO8 and CF13 isolates,
18 were B, 80 MR, 9 M5 and 11 5 against CF 08
isalate, whereas against CF13 isolate 21, 84, 13,9
and 1 genotypes were R, MR, MS, S and HS,
respectively.

{Ravinder Kumar, M.R. Meena and M.L. Chhabra)
Pre-Zonal Varietal Trial (2024-25)

Out of 47 test entries of K19 series, along with four
standards (Co) 64, Co 0238, CoS 767, Co 05011)
evaluated, K19-176 produced significantly higher
NMC 1.05 lakh/ha) than the best standard

n 100 -



ICAR-SBI Annual Report 2025

Co 05011, For sucrose% at 8 and 10 months, 10
clones (K19-010, K19-134, K19-175, K19-008, K19-
127, K19-161, K19-176, K19-172, K19-D12, K19-
168} were top performers and at 12 months, 14
clones had higher juice sucrose than Co 0238
{18.71%). Co 0238 (978 tha) was the best
standard for cane yield and 13 test clones
performed better, Based on yield and quality
parameters, field stand and red rot reaction, four
clones (K19-175, K19-012, K19-127, K19-
152)under early and two clones (K19-199, K19-
234) under mid-late, were selected for assigning
'Co'status{Tables 15and 15).

Red rot: Out of 39 PZVT clones evaluated for red rot,
25 were R, eight MR, three each were MS and S for

Table 15. Performance of early maturing clones in PZVT at ICAR-SBIRC, Karnal

CF08 isolate, while for CF13 Isolate, 12 clones were
R, 11 were MR, two were M5, four were 5 and 10
were HS.

(M.R. Meena, Ravinder Kumar and M.L. Chhabra)
Season 2025-26

Hybridization: A total of 81 cross combinations
invelving 56 biparental cross and 25 GC/PCs were
attempted in Movember 2025 choosing trait-
specific, diverse genetic makeup, old proven and
newly developed 'Co' canes or genetic stock as
parents,

{M.R. Meena, Ravinder Kumarand R. Karuppaiyan)

Co 25015 (K19-175) {Co 0331 x Co 8353) 1298 100.6 | 12.71 129 1.3_@,3-] 1836
‘Co 25016 K19-127 (Co 15027 GC). 143 11127 | 1166 | 1269 1691 1822
Co 25017 K19-152 (CoC 671 x Co 99015) 13.15 1087 | 1163 | 1210 1674 17.59
Co 25018 K19-012 (Co 86032 x Co 97015) 12.30 1003 | 11.75 | 1226 17.14  17.70
Standards

Col64 84860 | 7369 | 1151 | 1168 1680 17.00
Co 0238 10.91 9040 | 11.15 | 1207 1651 1781
co 152 127 | 094 | 104 129 123
v 932 921 | 547 | 544 511 449

Table 16. Performance of mid-late maturing cloneas in PZVT at ICAR-SBIRC, Karnal

Co 25019 (K19-199 ) {CoVc 14062 GC) 1266 | 9211 | 1290 | 1375 1842 1975
Co 25020 (K19-234) (87A380 x Co 11015) 1252 | 9052 | 126 | 139 183 196
CoS 767 8.71 7392 | 1107 | 1179 1615 | 1741
Co 05011 9.82 79.06 | 1049 | 1243 1537 1800
D 1.53 127 | 104 | 13 123 168
v 8.73 921 | 544 | 667 | 449 564
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Progeny evaluation and selection

Firstclonal trial {C1): Out of 621 entries of K22 series
(K22-001 to K20-621) evaluated for field
performance and red rot reaction, 150 better
performers were advanced to the next stage of
evaluation i.e, Preliminary trial (C2 stage).

Red rot; Out of 621 clones of C1 trial evaluated
against CF13 isolate of red rot, 27 were R, 162 were
MR, 59 were MS, 145weraSand 228 wera HS.

{Ravinder Kumar, M.R. Meena and M.L. Chhabra)

Preliminary trial (2025-26); A total of 205 test entries
of K21 series along with four standards were
evaluated. Nine Lest entries produced higher tiller
population than the best standard Co 05011, At 8
months, Co 0238 (17.4%) was the best standard for
sucrose content and 48 test entries recorded
higher value over Co 0238 . Eight entries recorded
maorethan 19% sucrose content.

Red rof: Out of 195 preliminary clones evaluated for
red rot resistance against CF13 isolate, 17 were R,
108 were MR, 22 were M5, 25 wete 5 and 23 were
HS5.

{M.R. Meena, Ravinder Kumar and M.L. Chhabra)
PZVT(2025-26)

A total of 51 test entries along with four standards
{Col 64, Co 0238, CoS 767, Co 05011) ware
evaluated. Mean NMC was 9036 thousand per ha
and Co 05011 (117.59) was the best standard.
Co 0238 (1.34) was the best standard for single
cane weight and four test entries namely K20-012
(1.71), K20-365 (1.66), K20-269 (1.51) and K15-582
(1.48) had better SCW. At 8 months, Col 64 with
16.55% juice sucrose was the best standard and 17
test clones were significantly superior, whereas
another 15 entries were on par compared to
Col 64,

Red rot: Out of 51 clones screenad by CF 08 and
CF13 isolates for red rat, 35 were R, 13 were MR and
three were MS against CF 08 isolate; whereas
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against CF13 Isolate, 16 were R, 26 were MR, five
were MS, three were Sand one was HS.

{Ravinder Kumar, M.R. Meena and M.L. Chhobra)

Identification of waterlogging tolerant
commercial sugarcane clones suitable for
Eastern Uttar Pradesh and Bihar

In two endemic waterlogging sites each at Eastern
Uttar Pradesh (Rauzagaon Chini Mill, a unit of
BCML in Ayodhya) and Bihar (Tirupati Sugar Mills,
Bagha, West Champaran, Bihar),a set of 48 red rot
resistant genotypes {against CF 13 race) including
11 'Co' canes from Karnal centre (Co 23022, Co
23023, Co 23024, Co 23025, Co 23026, Co 24016,
Co 24017, Co 24018, Co 24019, Co 24020 and Co
24021), six WL clones, 26 clones of K20, two K15
series clones and one K18 series clone were
planted in Spring 2025,

Red rot reaction: Out of 48 genotypes evaluated
against CF13 race of red rot, one genotype was R,
16 were MR, 9were MS, 13were Sand Swere HS,

Tirupati Sugar Mills, Bagha, West Champaran, Bihar:
Sixteen MR genotypes were evaluated for juice
guality traits at 8 months as: WL13-368 (19.74),
Co 23026 (19.01), WL13-456 (18.74), KZD-051
{18.48), Co 24016 (18.38), K20-371 (18.35) and
WL15-805(18.07).

{Ravinder Kumar, M.R. Meena, Pooja,
M.L. Chhabra and M. Nisha)

Unravelling the molecular mechanism of
early maturing responsive genes in
sugarcane through transcriptome analysis

Differentially expressed genes (DEGs) were
analyzed comprehensively at 8 10and 12 months
in Co 15023 and Co 0124, resulting in the
identification of 1335 DEGs. Differential gene
expression and KEGG analysis identified 183 genes
related to sucrose transport proteins, 230 genes
associated with the SWEET transporters, 259
genes involved in sugar transport, 254 genes

o W R



W h
% ICAR-SB1 Annual Repaort 2025

[Tali-")

associated with the photosynthesis pathway were
identified in the early genotype. The network
analysis represents Interactions among sugar
transport proteins (STP), with SWEETT1, SWEET12,
and SUC3 playing central roles. These proteins
work together to regulate sugar movement across
cell membranes, crucial for maintaining cellular
energy balance and responding to environmental
changes. The numbers of differentially expressed
miRNAs In sugarcane leaves and stem tissue at
different stage of sugar accumulation were
identified.

SWEET transporters are critical in phloem
loading/unloading and sugar efflux. Transcript
DMN2818 encodes SWEET13, a plasma-membrane
sugar transporter that facllitates sugar efflux or
influx depending on concentration gradients.
Multiple miRNA families (miR408, rmifR396, miR827,
miR172) are potentially targeting SWEET13, these
miRNAs are downregulated, releasing SWEET13
from suppression. Its high upregulation (log2FC >
13) indicates active sugar mobilization between
cells or from source to sink tissues under the
SE10vs5L10 condition, microRMNA, miR172a,
miB 1726, miR172c miR172d miRi172e, miR172f and
miR172j (mapped to transcript id DN 7753)
regulate the energy metabolism and source and
sink developmental stage. Similarly, miR623b-3p
regulate glycolysis and influence energy and
carbon flow and miR3%6d, miR396g-5p, miR3%6h
regulate the starch blosynthesis gene at stage
specific are mapped to particular transcript id DN
35593,

{M.R. Meena and Ravinder Kumar)

Enhancement of sugarcane germplasm and
development of pre-breeding material

Evaluation of sugarcane germplasm, I5H, and
IGH clones under sub-tropical conditions

ISH trial (Plant crop); Seventeen ISH entries with
four standards with two replications were
evaluated under drought and normal conditions.
Droughtwas imposed during the formative stage

by withholding irrigation water. Mean tiller
population under normal and drought was 0.86
and 0.67 lakhs/ha respectively. Mean cane height
{cm) under normal and drought condition were
278,57 and 239 cm respectively, with 14%
reduction under drought stress. The overall NMC
population at 8 months under normal and
drought were 0.92 and 0,76 lakhs/ha respectively
with a mean reduction of 17.7% under drought
conditions; The mean cane yield undernormal and
drought conditions was 97.5 t/ha and76.1 t/ha
respectively with a mean reduction of 19.8%
under drought conditions. Co 0238 had less
reduction for cane yield (20.1%) under drought
conditions and seven test entries had lesser
reduction than Co 0238 for cane yvield,

I5H rafoan frial: Twenty sugarcane genotypes wera
evaluated; mean cane height (cm) was 1385
under normal and 90under drought. Clones 14-
102-13, FWC 85-217, and M 167-16 recorded
higher cane weight of more than 2.0kg and were
better than Co 0238 (1.6kg), reflecting better
biomass accumulation. The average cane
diameter ranged from 1.8 to 2.9cm and the mean
number ofinternodes was 16.04.

Screening of 5. spontaneum under salinity stress:
Ratoon crop of IND 00-1037 and IND 00-1041 were
planted in microplots to evaluate their tolerance
potential for physiological and growth responses
under variable regimes of irrigation water salinity
(EC.,-8and 10 dS/m), IND 00-1041 exhibited strong
salinity tolerance with 9% reduction in
tillers/clump in 10 d5/m, stable photosynthetic
rate (17.5 prmol m™ s <4% decline at 10 dS/m),
good leaf area (em’) retention /e 443.3 (control),
396.7 (6 dS/m) and 320.7 cm® (10 dS/m) with 9%
reduction in plant height. Moderate chlorophyll
dedlines in terms of SPAD value (38.0 to 29.2) and
anthocyanin increase from 04 to 0.5 reflect
efficient ionic homeostasis, reduced oxidative
damage and sustained nitrogen use efficiency
(NBl retention ~584% at 10 d5/m). Likewise, IMD 00-
1037 also displayed notable tolerance up to 10
dS/m, particularly in photosynthetic stability (17.5
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pumol m™?s"yand increased anthocyanin (0.6t0 0.9)
under stress condition. It showed only 13%
reduction in plant height (135cm) and 12.9% in
tillers per clump (135) under 10 dS/m. Both the
clones showed low Na™/K™ ratio in leaf, root and
stalic

Screening of I5H clone under salinity stress: Plant
crops of ISH clanes (14-102-13, M18-23-2) along
with the standard Co 0238 were evaluated for
salinity tolerance in microplots. Both the clones
were [nferior to the standard Co 0238 across all
salinity levels in growth, yield and physiological
parameters.

Red rof; Among the 21 1SH clenes evaluated for red
resistance, six each were MR and MS, four were §
and five were HS to CF 13 isolate.

(M.R. Meena, Ravinder Kumar, M.L. Chhabra
and Pooja)

Deciphering the mechanism of drought
tolerance in sugarcane through
physiological traits and root characteristics
undersub-tropical conditions

Evaluations of plant crop under drought stress
conditions: A field experiment along with
controlled trial in rainout shelter was conducted to
evaluate the drought tolerance of 23 sugarcansg
genotypes including three standards (Co 0238, Co
0118, Co 98014) during the formative phase,
Drought stress caused 28% mean reduction In
tiller pepulation; genotypes Co 20015, Co 21013
and 24018, while Co 20019, Co 22021, Co 20016,
Co 21012, Co 23025, Co 23026 and Co 22023
showed significantly less reduction. A sharp
decline in gaseous exchange parameters was
recorded; photosynthetic, transpiration and
stomatal conductance rates decreased by 54.16%,
48.92%, and 50.63%, respectively, with recorded
values of 24.21 umol CO,m s ", 1025 mmol H,O0 m"*
s', and 0.523 mmol H,0 m"' under normal
conditions. Average chlorophyll content
decreased up to 13% and a significant increase in
flavanol content was observed (Fig. 74).

e ol X B CalWE DN CaRSI SefWIE SaBREE Ok CalUEN

Fig. 74. Effect of drought on root length (cm) and
root fresh weight (g)

Drought tolerant clones maintained up to 1.3°C
cooler canopy than susceptible clones due to their
deeper root system. Genotypes Co 20018,
Co 23026, Co 23025, Co 98014, Co 22020,
Co 21014 and Co 22021 recorded high cumulative
root length, surface area and root volume. Plant
height was reduced up to 36% under rainout
shelter. Genotypes Co 21012, Co 20015,
Co 22020, Co 23025, Co 23026 and Co 23022
showed less reduction as compared to normal
irrigated (220cm).

{Pooja and Ravinder Kumar)

All India Coordinated Research Project
(Sugarcane)-Subtropical zone

ZonalVarietal Trial (NWZ)

VT Early: Ten test entries along with three
standards (Col 64, Co 0238, Co 05009) were
evaluated for various cane yield and juice quality
parameters, Co 0238 was the best standard for CC5
yield, cane yield, SCW and stalk diameter, whereas
Col 64 was the best quality standard (CC5%,
sucroses and polincane). At 10 months, testentry
Co 21012 outperformed the best standards Tor
major traits viz, CCS t/ha (15.76), cane yield t/ha
{115.93), €CCS% (13.59), sucrose% (19.62}, Pol in
cane {15.15%) and SCW (1.57). CoPb 21182 with
CCS yield (13.25 t/ha) and cane yield (109.24 t/ha)
was another promising test entry which
performed better aver the best standard (Co
0238). The sucrose % at harvest of test entries
recorded were Co 21013 (18.58), Colk 21201
(18.35) and CoPb 21181 (18.09). In terms of cane
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yield, Co 21013 (101.56 t/ha} and CoH 21261 (98.58
t/ha) were the promising test entries,

AVT Early | Plant; Among the five test entries
evaluated, Co 20016 recorded 16.39 t/ha CCSvield,
122.49 t/ha cane yield, 19.15% sucrose content at
harvestoutperforming the best standards Co 0238
foryield and Col &4 for quality.

AVT Mid-late | Plant: Co 20017 (135.52 t/ha) was the
best performing test entry for cane yield, whereas
CoPant 87222 (108.93 t/ha) was the best standard,
For sucrose % at harvesi, Co 20017 (20.2%) and
Colk 20204 (20.26%) were significantly better
than the best quality standard CoPant 97222
(18.5790).

AVT Mid-late Il Plant: Among the seven test entries
evaluated, Co 19017 (122,11 t/ha) had better cane
yield and sucrase % (19.98) than the best standard
CoPant 97222 (cane yield - 108.75 t/ha, 18.97%
sucrose). The test entries wiz, CoPb 19182
(19.73%), CoLk 19204 (19.09), CoPb 19214
(18.91%) and CoS 19232 (18.74%) had on par
performance with that of CoPant 97222,

AVT Mid-late Ratoon: The cane yield of two test
entries viz, CaS 19235 (97.99 t/ha) and Co 19017
(94,95 {/ha) was comparable with the best
standard CoPant 97222 (98.89 t/ha). Five test
entries wiz, Co 19017 (18.44%), CoPb 19182
{18.35%), Co5 19232 (18.34%), CoS 19235 (18.19%4)
and ColLk 19204 (18.14%) has performed better
than the best standard CoPant 87222 (17.36%) for
sucrosedo.

(Ravinder Kumar and M.R. Meena)

Evaluation of salinity tolerance in sugarcane
genotypes under irrigation water salinity in
microplot condition

Fifteen genotypes were planted in microplots to
identify genotypes with high performance under
salinity stress. Saline irrigation water 0 (control), &
d&/m, and 8 d5/m EC was applied from tillering
stage.

Overall mean showed 30.9% and 43.6% reduction
in plant height, 35.1% and 51.3% in cane number,
and 39.6% and 52.2% in single cane weight at 6
and 8 d5/m, respectively, Genotypes Co 200186,
Co 20017, Co 21012, Co 21014, Co 23024 and
Co 23025 showed lesser reduction than the
average reduction. Photosynthetic rates in
controls ranged from 26.8t0 29.8 umol CO2 m?s’,
At 6 dS/m, rates dropped to 22.3 ymol €Oz m*s’
on average (20.6% reduction), and at 8§ dS/m
(33.8% reduction). Tolerant genotypes retained
higher rates, Co 20017 (21.8 umol COz m*s'at8
dS/m, 23.5% reduction), Co 20016 (224 pmol CO,
m? 5", 24.8% reduction). Na*/K* ratios increased
from 0.37 incontrol to 1.28 at 6d5/mand 2.15at 8
dS/m. Chlorophyll content declined from 245
ma/gincontrolto 1.92mag/g (21.6%) at6 dS/mand
1.58 mg/qg (35.5%) at 8 dS/m. Co 20016 showed
high chlorophyll content i.e. 1,85 ma/g at 8 dS/m.
Proline accumulation increased from 1.82 pmol/g
to 5.65 pmol/g at 6 d5/m and 8.92 umol/g at 8
dS/m respectively. The tolerant genotype
{Co 20016) showed higher levels of 9.85 ymol/g at
8 dS/m. Co 21012 showed tolerance up to 6 d5/m
and less reduction in height (20.8%) and
maintained good photosynthetic rate (22.8 pmol
C0= m™s"), chlorophyll content (2.00 ma/g), and
moderate proline accumulation (5.50 umol/g). Its
superior height and physiological stability under
moderate salinity makes it promising for mild to
moderate saline conditions. The tolerant
genotypes (Co 20017, Co 20016, Co 23024,
Co 21014, Co 21012) has performed significantly
better than the standard check Co 0238 for both
vield and physiological traits, These clones
maintained better photosynthetic efficiency,
lowear MNa*/K* ratios, and high preline
accumulation, which supported sustained
chlorophyll content and yield traits under salinity.
These physiclogical mechanisms enabled better
ion exclusion, osmotic adjustment and protection
against oxidative stress explaining their
superiority in absolute cane welght and number.
Sensitive genotypes (Co 23023, Co 24017,
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Co 21013) showed severe photosynthetic decline
and high Na*/K* ratios, leading to substantial vield
loss.

(Pooja)
Screening of 'Co' canes for drought tolerance

5ix sugarcane genotypes (Co 20015, Co 20016,
Co20017,Co 21012, Co 21013, Co 21074) and two
standards (Co 98014, Co 0238) were screened for
drought by imposing drought stress during the
formative phase, coinciding with high heat waves
and evaporation rates. Drought stress significantly
reduced tiller population (21%), plant height
(15%), photosynthetic rate (29.50%), and
chlorophyll fluorescence (7.6%). Canopy
temperature increased by B.6% under drought
stress. Pol% was recorded in 10 months and no
significant difference was recorded in control and
drought. Co 20016 showed maximum pol%
{19.63) followed by Co 21012 (18,61} and Co 20015
(18.60). Yield parameters, including single cane
weight (26.74%) and NMC (17.70%) declined
significantly resulting in a 39.62% reduction in
yield as compared to normal irrigated condition
(123.9¢/ha).

(Pooja)

Identification of pathotypes / races of red rot
pathogen

Fourteen red rot isolates comprising eight
reference pathotypes (CFO1, CF02,CF 03, CFO7,CF
08, CF 09, CF 11, CF 13) and six local isolates
collected from wvariety Co 0238 wiz. Cf 238
{Balrampur), Cf 238 (Bagaha), Cf 238 (Bhabnan), Cf
238 (Mankapur), Cf 238 (RNG), and Cf 238 (KM
Sugar}) were Inoculated independently on 15
sugarcane differentials by plug method.
Pathogenic reaction on test hosts showed that
pathotype CF 13 was more virulent followed by CF
02, CF 07, CF 08, CF 09, CF03, CF 01 and CF 11. All
the six CF 238 isolates were identical to pathotype
CF 13; however, Bhabnan isolate was morevirulent
and exhibited susceptible reaction on six host
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differentials. Further, differential SES 594 showed
complete resistance to all the test isolates,

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

Survey for sugarcane diseases in the reserved area
of 15 sugar mills revealed the varietal breakdown
of Co 0238 due to red rot incidence, Pokkah boeng
noticed up to 27%in cultivated varieties under the
zone and PB was observed at BCML in test entry
Co 21012, whereas, in Co 20016 top rot was
expressed at Rauzagaon. Wiltincidence (10%) was
observed by in Panipat area. Further, incidence of
smut up to 10% was recorded in ratoon crops of Co
(1238 and Co 89003 in Karnal and Shahabad area.
Mild ncidence of top rot and YLD was also
observed inCo 0118, Co 0238, Co 05011, Co 85003,
CoH 160 and Co 15023. Sugarcane leaf fleck
disease caused by Sugarcane bacilliform virus
(SCBV) was recorded In some of the varieties
cultivated in BCML units in Uttar Pradesh,
particularly in variety CoLk 14201. However, tissua
culture raised crop fields were almost free from
this disease,

Evaluation of IET/ Zonalvarieties for resistance to red
rot: Fifty-three IVT entries along with eight
standards were evaluated by plug and cotton
swab methaods of inoculation with CF 08 and CF 13
isolates. Of the nine IVT early and mid-late entries,
eight entries were R or MR to CF13 isalate by both
plug and cotton swab methods.

Assessment of elite ISH dlones for resistance to red
rot: Thirty-six clones comprising 19 15H, three IGH,
14 commercial hybrids and one waterlogging
tolerant clone were screened for red rot resistance
against CF 08 and CF13 isolates. Out of 19 ISH
clones tested, 18 were R/MR to CF 08. Similarly, 15
clones were R/MR, two each were MSand Sto CF13
isolate. A waterlogging clone WL-10-85 expressed
MR reaction to both CF 08 and CF 13 isolates.
Amaong the commercial hybrid clones, Co 98014
was M5 to CF 13 isolate; whereas, the other test
commercial hybrids were R/ MR,
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Yellow Leaf Disease: Among the 61 ZVT entries, 19
were H, 29 were MR, nine were MS and four were 5
toYLD.

Pokkohboeng: Qut of 61 ZVT screened for
Pokkohboeng, 17 wereR, 31 were MR, nine were M5
and4were 5.

{M.L. Chhabra)

Evaluation of Zonal varieties /genotypes for
their reaction against major insect pests of
sugarcane

AVT 1" plant: Thirteen entries were screened
against stalk borer, top borer and root borer
Incidence of stalk borer varied from 22.67%
(Co 200186) to 53.33% (Co 05011}, top borer from
18.67% (ColLk 20204) to 46.67% (CoPb 20211) and
root borer from 40.0% (Co 200168) to 57.33% (CoLk
20202).

AVT 2" Plant: Out of 13 entries, the lowest (16.00%)
incidence of stalk borer was recorded iIn
CoPb 19212 and the highest (60.00%) in Colk
19201; top barer incidence varied from 20.0%
(CoS 19232) to 42.67% (CoPk 19213) and root
borer from 50.67% (CoLlk 19202, CoPb 19182) to
81.33% (CoPb 19214).

AVT Ratoom: In AVT-ratoon crop, stalk borer
incidencewasthe lowest(17.33%}inCo 19017 and
CoPb 19214 and the highest {45.33%) in
Co5 19232, Top borer inddence varied from 4.0%
in Co5 19231 to 30.67%in CoPb 12213, Root borer
incidence was the lowest in CoS 19231 (25.33%)
and the highestin Co5 19232 (58.67%).

T trial (Early): Among the 11 genotypes screened
against stalk borer, three entries (CoPb 21182,
Colk 21201, Co 0238} were LS and remaining
genotypes were MS and HS. For top borer, all the
entrieswere M5 and H5.

IVT trial (Mid-late): Out of 11 entries, five entries
were M5 and the remaining were H5 to stalk borer.
For top borer, only one entry (CoS 21233) was S
and remaining were M5/ HS.

EXTERNALLY FUNDED PROJECTS

Survey and survelllance of sugarcane insect-pests:
Field survey revealed the occurrence of root borer,
top borer, stalk borer, whitefly, mite, mealybug,
early shoot borer and pink borer. Top borer was the
main pest noticed in the fields planted with Co
0238, Co 15023 and Co 05011, whereas, root borer
was the major pestinCo G118,

Monitaring of insect pests and bio-agents in
sugarcane agro-ecosystem: Stalk borer, top borer
and root borer were the predominant pests
observed in Co 15023; whereas, mite, mealybug,
pyrilla and black bug were observed at low levels,
Among the bio-control agents, lsatima javensis,
Stenobracon deesae, Cotesia flavipes and Epiricania
melanoleuca were the major natural enemies
observed (Table17).

Assessment of yield losses caused by borer pests of
sugagreane under changing climate scenario: Yield
loss due to stalk borer attack and impact of borer
infestation on julce quality traits was assessed in
Co 15023, The percent incidence of pests was 20.0-
64.0% and at harvest, yield and quality
parameters in relation to the infestation
parameters were not significant,

(P Mahesh)

Table 17. Prevalence of insect pests of
sugarcane ecosystem and their bio- agents

Insect-  Incidence Bio-agents
Top borer | 30.0-54.29 |lsotima laverisis

Stenobracon deesae
Stalk borer | 20.0-62.86 | Cotesia flavipes
Root borer | 40.0-76.67 |-

Eafly | 20100 |-

shoot bcﬂeri

Black bug | 2.0/leaf

Pyrilla 5.0/leaf | Epiricania melanoleuca
Mealybug Trace Coccinellids

Mites | 00900 |-

T HE R



Identification, characterization and
verification of new sugarcane varieties for
DUS testing

Maintenance of reference varieties (RV) of
sugarcane: A collection of 171 sub-troplcal
sugarcane reference varieties and DUS reference
varieties are maintained.

Re-characterization of Reference Varieties: DUS
traits of 171 RVs maintzined were verified /re-
characterized and the database of all the verified
DUS reference varieties were submitted to the
PPVEFR,

DS testing for new sugarcane variety: Second year
DUS testing was conducied for three sugarcane
candidate varieties {Colk 15201, Colk 15207, Calk
15466) along with RVs (CoPant 97222, CoPant
90223, CoSe 1434, Co 1158, Co 1148, BO 130,
CoS 902&8), Observations recorded on 27
morphological traits showed that the candidate
vatieties were morphologically distinct from one
another and from the RVs, confirming that it
maintained distinctness and uniformity. The
essential traits of these varieties remained stable
over two years, fulfilling the DUS criteria required
forvariety release consideration,

(M.R. Meena and Rovinder Kumar)
ICAR-5eed Project, Sugarcane (RF5, Karnal)

Breeder seed crop was planted in six acres area at
the Centre and in 40 acres in Farmers Participatory
Seed production (FPSF) fields. A total of 19005.20
quintals of breeder seed were produced and
supplied to various stakeholders. From the sale of
the seed cane, Rs. 1742 lakhs was esarned as
revenue, Among the varieties Co 15023 (711.72
quintals}, Co 16030 {1042.30), Co 17018 (1611.09)
and Co 0118 (16131.1 quintals) were supplied in
large quantity. The on-farm seed production was
2075.31 quintals and from FPSP seed production
was 16929.89 quintals.

Single bud setts sale: A total of 2,55,959 single bud
setts worth Rs 2,55,959 of the varieties Co 07118
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(1650), Co 0238 (200), Co 15023 (1590), Co 16030
(10815) and Co 17018 (241694) were produced
and supplied tofarmers of theregion.

Settling production and sale: A total of 3622
settlings of important varieties worth
Rs 10,866 were produced and sold to various
stakeholders.

Tissue culture plantlets production and sale; Nearly
50,000 plantlets of Co 0118, Co 15023 and Co
17018 were produced. From these nearly four-acre
area under varieties Co 17018 (2 acre), Co 15023
(1 acrejand Co 0118 (1 acre) were transplanted as
nucleus seed crop. A total of 10,033 tissue culture
plantlets of variety Co 15023 (330), Co 0118 (500}
and Co 17018 {9203) worth Rs 1,00,330 were sold
to varlous stakeholders including farmers and
sugar mills.

Sale of mother culture flasks: A total of 42 mother
flasks of Co 0118, Co 15023 and Co 17018 worth
Rs. 2.45 lakhs were sald to sugar mills for the
production of tissue culture plantlets.

Licensing of variety Co 17018: The seed production
and sale license of variety Co 17018 was awarded
to six sugarmills (Mawana Sugars Pvt Ltd, Mawana,
Meerut; Uttam Sugars Mill Ltd unit Barkatpur,
Bijnor, UP; Rana Sugar Mill Ltd Buttar Seviyan,
Amritsar, Punjab; Avadh Sugars and Energy PviLtd
unit Sechara, Bijnor, UP; PBS Foods Sugar Pyt Ltd,
Chandpur, Bijnor, UF; Piccadily Agro Industries Pwt
Ltd, Bhadson, Karnal, Haryana). A revenue worth
Rs3.6 lakhs was generated @ Rs 60000 perlicense.

Total revenue generated: A sum of Rs 27.14 lakhs/-
was generated as revenue,

(Ravinder Kumar and M.R. Meena)

Identification of salt tolerant sugarcane
clones for commercial cultivation in Haryana
(RKVY Haryana)

Eleven 'Co' canes with standard Co 0238 were
screened for their salinity tolerance in microplots
under variable regimes of irrigation water salinity
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{Control (best available water), EC,, - 6and 8 d5/m.)
(Fig.75),

EC,~8dS/m  EC,~6dSim
Fig. 75, Overview of salinity experiment

Controd

A gradual increase was recorded in Na'/K ratio of
leafunder salinity stressinall the studied clones. In
leaves, Na™/K’ ratio increased from 0.125 (control)
to 0,501 and 0.695 under & d5m' and 8 d5m’,
respectively. Lipid peroxidation in terms of MDA
content (umol/g FW) was 0.776 and increased up
to 53% under 8 dS/m. Average photosynthetic rate
was 23.15 umal CO,m* 5" under normal irrigated
contral while 37% and 51.2% mean reduction was
recorded under EC, — 6 and 8 d5/m, respectively
{Fig. 76). Significant reduction was recorded in
chlorophyll content (SPAD readings). Genotypes
Co 17618, Co 18022, Co 20016, Co 21012 and
Co 21014 showed less reduction, while maximum
reduction was recorded In Co 0238, At maturity
stage, average plant height was 232,83 cm under
normal irrigated control whereas 17.51% and
29.18% reduction were recorded under 6 and B
dS/m, respectively. Genotypes Co 17018, Co
18022, Co 20016, Co 21014 and Co 20017 were
identified as best performers under 6&8 dSm

Charaphel ressings Corim Cuimephyl rmack ngm D56 S
Chinrapiydl reagiegs [C-0 cflime  Fhaiwsgnifstic mis Donra
Fhoiaspsttetic mis TC-§ fim Frsany ritiis raie DO dir

%

Coll o Gu Lo da Lo Ge B fn Ce Ga
VEI THII TENT SO EE mRIT RS IWTE o s

(- - L i) B Snmigu LD iy

Fig. 76. Effect of salinity stress on chlorophyll (SPAD
reading) and photasynthetic rate (umol m™s')

salinity stress. Co 21012 was tolerantin 6dSm '; Co
21013 was found susceptible under both the
lewvels of salinity stress,

(Poaja, Ravinder Kumar, M.R. Meena
ard M.L, Chhabra)

Identification of climate resilient drought-
tolerant sugarcane varieties suitable for
Haryanastate (RKVY)

The experiment with 12 new sugarcane clones,
alang with standards Co 0238, Co5 767, Co 98014
and Co 05011 were screened for drought tolerance
under rainout facility by imposing drought stress
during formative phase. Canopy coverage during
stress period was higher in Co 21012, Co 21013,
and Co 22020 where it was lesser in Co 23025 than
the best standard Co 0238 (40%). Genotypes
Co 22022, Co21012 Co 23022, Co 23023 Co 23025
and K21-127 retained higher chiorophyll content
under drought stress than best standard Co 0238
{37.7). Co 23022 (2.0), Co 22020 (3.5),
Co 21012 (3.1) and Co 16029 (3.2) exhibited lower
canopy temperature difference under both
normal and drought conditions compared to the
best standard Co 98014 (4.8), indicating better
thermal regulation under stress.

Tensiometer reading under normal conditions
ranged from 20-24 kPa, whereas under drought
stress, it ranged from 60-64 kPas confirming the
imposition of moisture stress. The mean tillers
count at 120 DAP under normal and drought
condition was 1.34 lakhs/ha, and 1,11 lakhs/ha
respectively, reflecting a 21.70% reduction due to
drought. Mean leaf area under normal and
drought stress was 529.34cm” and +14.3cm’
respectively, carresponding to a 27.8% reduction
under drought. Plant height showed a mean
reduction of 52.7% under drought stress; however,
entries such as Co 22020, Co 23023, Co 21012 and
Co 16029 recorded lower reductions compared to
the bast standard Co 0238 (348g).

Recovery observations indicated that for plant
height, Co 21012, Co 21013, Co 22020 and

=178 =



Co 23022 exhibited faster recovery than the best
standard Co 98014, Rapid recovery in numbers of
internodes was observed in Co 21012, Co 23022
and Co 23025, while, Co 21012, Co 20019, and
Co 23024 showed quicker recovery in leaf area. The
mean number of leaves formed at nodal region
was 11.9 under normal conditions and 10.6
drought stress,

{M.R. Meena, Ravinder Kumar, Pooja
and M.L. Chhabra)

5.7 ICAR-Sugarcane Breeding
Institute Research Centre, Kannur

Breeding superior sugarcane
varieties of different maturity with
improved cane yield, quality and
resistance to biotic and abiotic
stresses

Breeding varieties resistant towaterlogging

Three waterlogging (WL) tolerant clones (WL 20-
1027, WL 20-1321, WL 20-1169) were evaluated
under the Pre-Zonal Varietal Trial at Coimbatore. At
10menths, sucrose content (%) of these clones was
19.7, 17.8 and 187, respectively, while the
corresponding CCS yield (t/ha) was 16.8, 13.2 and
12.2inthefinal clonal trial at Kannur, The CC5 yield
was numerically higher that the check varieties
Co 99006, Co 86032 and Co62175 and all thathree
clones were MR tored rot.

In a final clonal evaluation,17 test clones were
evaluated along with three check varieties. At 10
months, the range was 18.1 to 20.7%, with the
lowest value recorded In Co 62175 and the highest
inWL21-2621, Sucrose content varied from 156 to
18.7%; WL 21-3189, WL 21-4270 and WL 2147786
exhibited high sucrose content, indicating their
potential as genetic stocks for sucrose
improvement. Cane yield ranged from 34 to 81
t/ha; Co 62175, WL 21-2559, WL 21-3107, WL 21-
4546 and WL 21-4033 were the highest yielders.
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CCS yield ranged from 4.2 to 9.4 t/ha and eight
clones (WL 271-2559, WL 21-4546, WL 21-4033, WL
21-3189, WL 21-4776, WL 21-2538, WL 21-247 2 WL
21-3107) recarded numerically higher CCS yield
than the best-performing check wvariety. Eight
clones (WL 21-2559, WL 27-4546 WL 21-3189, WL
21-2539, WL 21-2472, WL 21-4786, WL 21-4270, WL
21-339a6) were MR, while two clones (WL 21-4778,
WL 21-3429) were Rto redrot.

In the second clonal trial, 37 clones along with
three check varieties were evaluated. At 10
manths, Brix percentage ranged from 13.9t0 19.3
(Co 99006 had the highest value), sucrose content
varied from 11.0 to 17.4% (Co 99006 and WL 22-
279 had the maximum), cane yield ranged from 11
to 87 t/ha and CCS yield varied from 1.1 to 9.7 t/ha,
indicating substantial differences in yield
potentialamong the clones,

Seedlings from 12 crosses were evalualed al 8
months, NMC ranged from 1-18 with an average of
4, cane thickness {cm) ranged from 0.5-2.Twith an
average of 1.4 and HR Brix ranged from 12 to 24.2%
andtheaverage was 15.2%.

A total of 24 biparental crosses were made for
developing waterlogging resistant clones
involving foreign hybrids and 'Co'canes.

Potential waterlogging-resistant sugarcane
clones, maintained consistently over several years
were evaluated for yield and quality traits and
alithe clones were R or MR to red rot pathogen.
NMC ranged from 15 to 52 with an average of 26,
mean cane thickness was 2.4 cm, and 11 clones
recorded over 2.5 cm. SCW ranged lrom 0.8 o 1.5
kg, with WL 16-457 registering the highest. At 11
months, Brix varied from 16.4% in WL 08-270 to
22.7% in WL 10-24, sucrose content ranged from
13.6% (WL 08-270) to 21.5% (WL 05-499). Seven
clones (WL 16-498, WL 13-711, WL 12-749, WL 11-
2230, WL 10-102, WL 10-24, WL 05-499) had over
20% sucrose, WL 05-726, WL 10-85, and WL 10-102
recorded better CCS vield than the check variety
Co 99006, highlighting their potential for further
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utilization as genetic stocks for waterlogging
tolerance and gquality improvement,

(M. Nisha, R. Gopi, EX. Saneera,
M. Alagupalamuthirsolail and V.G. Dhanya)

Enhancement of sugarcane germplasm and
development of pre-breeding material

Utilisation of germplasm resources for developing
new genetic stocks: The clone GUK 14-48
(INGR25037), a rare interspecific hybrid (ISH) of
Saccharum robustum characterized by red flesh,
high number of canes, superior cane yield and
elevated levels of phenolics, antioxidants, and
anthocyanins, has been registered as a genetic
stockwith NBPGR {Fig. 77).

Eil |
Fig, 77, GUK 14-48 (INGR25037)

Another clone, GUK 17-301 {GUK 15-474 > WL 12-
101), with bamboo and waterlogging resistance in
its lineage has attained 'Co' status Co 24015, based
on its consistent performance in yield and quality
parameters.

Three clones viz, GUK 20-381, GUK 20-401 and
GUK 20-473 derived from the biparental cross GUK
19-1709 > WL 10-102 evaluated in PZVT recorded
sucrose content of 15.8%, 16.8%, and 16.3%,
respectively, and were categorized as either R or
MR toredrot.

A final clonal trial conducted with 18 clones
representing different backcross progenies of
inter-specific crosses revealed that GUK 21-960,
GUK 21-2275, GUK 21-1681, GUK 21-1425, and
GUK 21-833 recorded high early Brix {>21%) at 7
manths and were either Ror MR to red rot. GUK 2 1-

1615 was significantly superior for CCS yield and
twao clones (GUK 21-2248, GUK 21-2275) were on
par to the check varieties indicating their potential
for further advancement.

In the second clonal trial, out of 38 clones
evaluated, three clones (GUK 22-1079, GUK 22-
965, GUK 22-2086) had CC5 yield on par with the
check wvarieties. Sixty seven clones of various
interspecific crosses were evaluated in first clonal
trial along with two check varieties for cane
thickness, brix at bottom, middle and top, NMC
and tillering. About 20% of the clones were having
HR Brix above 20%.

Atotal of 24 interspecific crosses Involving various
Saccharum species and commercial hybrids were
made.

{M. Nisha, ER. S5aneera, R. Gapi and V.G. Dhanya)

Maintenance of world collection of
sugarcane germplasm

Maintenance and evaluation of germplasm: The
world collection of sugarcane germplasm,
comprising 3380 clones is conserved in the field
gene bank through annual replanting. The
collection includes 5. efficinarum (757), 5. barberi
{42), 5. sinense (30}, 5. robustum (129), 5. edule |16},
5, spontanewm (79, Indian hybrids (1,040), foreign
hybrids (614), 5. spontaneum (Indian collections)
(305}, 1A clones (130), allied genera/natural hybrids
{152), and Indian allied genera (88). Flowering
among germplasm accessions ranged from 3 to
55% with Indo-American hybrids exhibiting the
highest flowering percentage and S, simense
showed the lowest. The flowering percentage in
other groups were 5. officinarum (7%),
5. spontaneurn {exotic collections) (41%), exotic
hybrids (33%), allied genera (exotic collections)
(7%}, 5. robustum (17%), Indian hybrids {31%),
S. barberi (10%4), 5. spontaneum (Indian collections)
(25%), and Indian allied genera (8%). The exotic
hybrids (614 clones) maintained in the field gene
bank were characterized for key yield and quality
parameters. Clones viz, LF 68-7639 B, LF 70-920, LF



74-2113 (Fiji), B 40-98(Barbados), YUETANG&S5-
177(China), PR 1085(Puerta Rico), C 278(Cuba), M
31745 (Mauritius), Q 62(Australia), CB 36-24{Brazil}
had high CCS yield. The clones CP 29-320, CP 89-
1762, CP 92-1641, CP 94-1100, CP 72-2086, CP 53-
99, CP 61-84 (Canal point), Q 73, RAGNAR, Q &8
{Australia), LF 68-7639 B, LF 65-4329 (Fiji), PR 1069
{Puerto Rico} and CB 36-24 (Brazil) recorded more
than 19.5% sucrose at 10 months.

(M. Nisha)

Monitoring of diseases: Ring spot disease of scale 3
to 5 was recorded in 21clones of 5. officinarum, 23
Indian hybrids, 12 clones of foreign hybrids, 10
clones of 5, sinense and one clone of 5, barberi. The
highest disease rating of 5 was observed in CoK 34
of Indian hybrid. The clones such as Co 404,
Creoula Rayada 28 NG 262 IK 76-70A of 5.
officinarurn recorded Pokkah boeng and later
shortening of interncdes was observed. Brown
spot was recorded in Co 244, Co 755 and in 5.
spontaneumn clones (IND 81-102, IND 81-151, IND
B1-156, IND 81-184, IND 81-172, IND 81-320) with
disease rating of 3-4. Stalk rot was found in 57 NG
140 (5. officinarum) and H 54-807, 56-334 (Foreign
hybrid). Nine clones were affected by smut. Rust
was observed in Indian hybrids {Co 214(4), Co
362(3), Ca3717), Co 377(7), Ca695{3)aswell asin
5. spontaneumn clones {IND 81-20(5), 81-74(5), IND
81-82(9), IND B1-83{(7), B1-99(5), 81-177{4}}
Freckle and chlorosis due to SCBY was found in
Listada, Castilla, China, Guam A, lrang Malang,
Hawai Original 36, Hawai Original 38 and Pilimoi 60
of 5. officinarum. The affected clones were treated
with hot water and 0.1% carbendazim for 30
minutes for the management of smut and stalk rot
before planting.

{ R. Gopi)

Monitaring for pest incidence, biological control of
the pests: Insect pests viz,, internode borer (Chilo
sacchariphagus indicus), pink borer (Sesamia
inferens) and leaf web mite (Schizotetranychus
krungthepensis) were found to be occurring at
varlous ranges. In addition to that sporadic
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infestation of armyworms, rice skipper, mealy
bugs, scale insects, and sugarcane aphid,
Melanaphis saccharl were noticed. INB Incidence
was noticed in less than 4% of the accessions
across all crop assemblages with per cent
infestation ranging from 0-20% and an average
infestation of 8.94% on cane basis. Pink borer
incidence was noticed in less than 6% of the
accessions across all crop assemblages with the
average percent infestation of 9.51% across crop
assemblages on dead heart basis. Pyrilla
population was effectively suppressed by the
intreduced ecto-parasiotoid, Epiricania
f=Fulgoraecial melanoleuca (Fletcher)
(Lepidoptera: Epipyropidae) and the population
remained at <0.1 nymphs and adults per leaf
throughout the year. The jsolated incidence of
sugarcane aphid, M. sacchari with colonies
chowing mummification from the parasitoid,
Aphelinus sp. was noticed, There was also activity
of predators like syrphids and ladybird beetle,
Pseudaspidimerus sp. effectively preying on
sugarcane aphid coloniesrecorded,

{E.K. Soneera and P Mahesh)

In vitro conservation of germplasm and
cryopreservation

Cryopreservation: Moisture absorption isotherm
was estimated for delineating the pattern of
moisture loss in true seeds of sugarcane indicated
that seeds reach equilibration (EMC- equilibrium
Moisture Content) in 3£0.2 hours. Glycerol as
cryoprotectant was added to seeds at EMC and
immersed to liquid nitrogen, where the viability
was retained for 8 days.

Maintenance of germplasm under in vitro
conditions: A total of 56 Saccharum clones were
maintained under invitro conditions using shoot
tip culture, To reduce the bacterial contamination
in tissue culture, different concentrations of
antibiotics were added to the culture media and
Streptomycin was found effective.

(V.G. Dhanya)
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Molecular characterization: The SSR profiling of
5. officinarum clones were done using 20 55R
primers. Maximum similarity was observed
between Kea2l and Khajuria and the least
between Vellai and Poona. Clones Thellacherukku
and Vellai were showing less similarity with the
other clones studied.

(M. Nisha)

Enhancing germination percentage and
planting value in true seeds of Saccharum
species

Pattern of seed set in Saccharum officinarum:
Studies on the pattern of floral initiation and seed
set in five clones of 5. officinarum indicated that a
three-stage pattern of floral development occurs
from top to bottom. The first one-third extends
from anthesis to seed maturation (physiclogical
maturity stage) in a time gap of 23 days followed
by post maturation phase in 26 days (harvest
maturity) where the moisture content declined
fram 13 to 6%.

Germination dynamics in Saccharum sp: Dynamics
of germination in the clone NC 99 was studied in
the different stages of seed maturation viz,
plumpy stage (21 days from anthesis, moisture
content 14-18%), maturation stage (23 days,
molsture content 11-13%) and post maturation
(26 days, maisture content 5-8%) and was
correlated with percentage of germination. In
plumpy stage, moisture content and germination
percentage were negatively correlated indicating
the Immature stage of embryo development,
while positive correlation was observed in
maturation stage [completion of embryo
development). The percentage of germination
declined in post maturation phase (embryo
dehydration started), hinting that there is no
apparent harvest maturity phase in Saccharum
clones,

(V.G. Dhanya, M. Nisha and
M. Alagupatamuthirsalai)

5.8 ICAR-sugarcane Breeding
Institute Research Centre, Agali

Germplasm maintenance, hybridization
and offseason nursery

Germplasm maintenance: A total of 1394
germplasm clones including 'Co' canes, 'Co' allied
clones, exotic hybrids, inter-specific and inter-
generic hybrids, active collection of 5. officinarum,
S. barberi, 5. sinense, 5. robustumn, Erignthus spp,
Sclerostachya and Narenga are clonally
maintained in the fisld.

Flowering during 2025 season: Qut of 1394
germplasm clones, 871 accessions flowered with
62% flowering intensity. Among the 205
5. officinarum clones maintained at National
Distant Hybridization Fadility (NDHF), Agali, 55
clones (27%) flowered, Six clones of 5. sinense, four
clones of 5, robustum and three clones of 5. barberi
flowered during the season. Intensity of flowering
in Co canes and Co allled clones was 86%.
5, officinarum clones wiz,, Mongetgayam and Naz,
Exotic clones viz, BN-135 and KM 436 were the
early flowering clones that flowered during the
first week of September 2025.

Sugarcane distant hybridization: Two hundred and
thirty four crosses were made at Agali. Sixteen
AICRP(S) centres (Buralikson, Cuddalore, Faridkot,
Lucknow, Kapurthala, Mandya, Motipur,
Padegaon, Pantnagar, Perumallapalle, Pune, Pusa,
Sankeshwar, Seorahi, Shahjahanpur, and
Thiruvalla) wisited the centre and utilized the
facility. A total of 92 crosses (wide crosses; 8,
commercial-type crosses: 04} and 70 General
Collections were effected for the participating
centres. Diverse clones were utilized for crossing:
5. officinarurn: 12, 5 barberi: 01, 5 sinense: 04,
S.robustum: 01, CYM; 03, Exotic clones: 19, GUK: 01,
ISH: 04, P10: 04, Hybrid: 14.

Of-Season banana nursery: Under the project
'Improvement of banana through conventional
breeding, 1100 plants from 150 unigue and



breeding potential varieties/accessions of ICAR-
MRC Banana, Trichy are maintained at Agali.
Facilitated in making crossing In 161 bunches with
various crass combinations, Twenty five bunches
have been harvested and 514 hybridised seeds
were collected from 14 successful hybridised
bunches. During 2024-25, 120 elite germplasm
from various genomic groups and subgroups have
beenincluded.

ICAR-CRUAF, Barrackpore: Jute and allied fibre seed
multiplication and generation advancement was
undertaken in 1500 m’ area at Agali centre. A total
of 170 genotypes were planted and seed was
multiplied.

(R.T. Maruthi and A. Anna Durai)
DUS testing of sugarcane

Atotal of 248 Reference Varieties (RVs) were raised
and re-characterization of 246 RVs for 27 DUS traits
have been completed and the data was sent to the
PPV & FR Authority. In addition, images of 100
reference varieties were taken for digital database
development. During 2024-25 season, DUS test
was conducted for four varieties namely, Phule-
11082 {CoM 11082}, Phule Sugarcane 15012 (MS
17082), VS| 08005 (VS| 12121) and Phule
Sugarcane 13007 (MS 14082). First year DUS
testing of the NV, V5l 08005 (VS 12121) was
conducted along with closely resembling RVs and
was distinct from the RVs (Co 94008 and
Co 62175) for DUS traits viz, hairiness, shape of
inner auricle, colour not exposed to sun and it was
distinct from the RY Co 8347 for internode shape,
rind surface appearance and waxiness. Phule
Sugarcane 13007 (MS 14082) was distinet from the
RVs (CoC 773 and 93 ¥ 297) for DUS traits viz,
hairiness, inner auwricle, colour of dewlap, leaf
sheath curvature and it was distinct from the RY
CoM 0285 for growth crack, waxiness, bud shape
and budtip in relation to growthring. Second year
DUS testing of two NVs, namely Phule-11082 and
Phule Sugarcane 15012 was conducted along with
closely resembling RVs (Co 8347, Co 8371, CoA
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89081, Co 7805 and Co B347, Co 8371, Co 853, Co
6304) and zonal standards Co 86032 and CoC 671.
The candidate variety Phule-11082 (CoM 11082}
was. distinct from the RVs (Co 8347, Co 8371,
Coh 89081, Co 7805) for DUS traits viz, plant
growth habit, hairiness, shape of ligule, inner
auricle, leaf blade curvature, adherence of leaf
sheath, Intermode colour (exposed to sun) and
prominent growth ring. The candidate variety
Phule Sugarcane 15012 (MS 17082) was distinct
from the RVs (Co 8347, Co 8371, Co 853 and Co
6304) for DUS traits viz, plant growth habit,
hairiness, shape of ligule, inner auricle, internode
colour {exposed to sun), internode shape, rind
surface appearance, waxiness, bud groove and
bud tipin relation to growth ring.

{R.T. Maruthi and R. Karuppaiyan)
Government Schemes

Development Action Plan for Scheduled
Tribe Component (DAPSTC)

This project was implemented in ChinnaKalrayan
hills of Salermn district, Tamil Madu and tribal
settlements of the Tiruppur division of Anamalai
Tiger Reseryve (ATR].

MNeed assessrment: Baseline survey on need
assessment, identification of gaps and possible
interventions was conducted using a schedule
prepared. Focus group discussions were
conducted in the following tribal settlements of
ATR, Tiruppur: Poochakottamparal, Porupparuy,
Karattupathi, Attumalai, Manjampatti, Karumutti
and Thippippaaral.

Awareness cum Training Campaign for
Enhancement of Tribal income: The Campaign was
organized by ICAR-5BI in collaboration with ICAR-
KVK, Palakkad on 7 February 2025 at ICAR-5BIRC,
Agali. The campaign featured training sessions on
income enhancernent, distribution of livelihoad
inputs, 'biodiversity'-themed quizzes and poster
competitions for school children, and millet-based
recipe competitions for tribal women. Technical
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pamphlets on mushroom cultivation, backyard
poultry, and fruit and vegetable precessing were
released. Inputs Including chicks, tissue culture
banana seedlings, wild boar repellent, first-aid kits
and value-added products were distributed to
tribals from 10 settlements. Multiple line
departments and institutions showcased
technologles and schemes. Over 300 tribal
beneficiaries participated in the program.

Tralning for tribal sugarcane farmers: Organized an
on-campus fraining program on 'Sugarcane
farming for prosperity' for the tribal farmers of
Karumanthurai, Salem district. Power tillers and
battery-operated sprayers were distributed to two
tribal settlements viz, Molayanoor and Vilampatti
of Salern district. A DAPSTC video on 'Empowering
tribals: Transforming lives” was screened during
the occasion and a Tamil publication on
'Sugarcane farming for prosperity’ was released. A
radio feature on the program was broadcast
through All India Radio, Coimbatore from 15 July
to & August 2025,

- G

Distribution of power tillers to tribal sugarcane
farmers

Awareness campaign for tribal farmers: An
awareness campaign for the tribal farmers of
Sadivayal tribal settlement In Colmbatore district
was organized on 19 November 2025, The farmers
were made aware of the government schemes
available lfor tribal farmers and were provided farm
tools and otherinputs.

Interaction with ATR Tribals: Seven tribal
settlements were identified for focused
interventions. Following need assessments with
tribal leaders and familiesin Attumalai, Porupparu
and Thippipparai, Interactions were held to
explore livelihood opportunities, training, and
distribution of seeds, farm tools, and essential
items.

Recognition for DAPSTC: Recognizing the efforts of
ICAR-5BI towards enhancing the quality of life of
the tribalsin the district, District Collector of Salern
district presented a 'Certificate of Apprediation'
during the Republic Day Ceremony held at
Mahatma Gandhi Stadium in Salem on 26 January
2025,

{0. Puthira Prathap, K. Mohanraj, P. Geetha
and R, Gobi)

Development Action Plan for Schedule Caste

The heneficiaries identified for this scheme were
Iduhatti Watershed Association, Panchayat Union
Primary 5chool in Dhoddanni village of Nilgiris
district, dryland farmers and Gowvernment Adi
Dravidar Welfare Primmary School, Kalimangalam,
Coimbatore,

Awaraness cum demonstration on "Mechanization
in hill agriculture’ was conducted at Dhoddannifor
40 farmers of Dhoddanni, Perivarnagar and Jeeva
Magar villages of |duhatti Watershed Association
on 25 April 2025. The use of diesel engine coupled
with meno block water lifting pump in watershed
areas and farm implements like tea leaf harvester
and tea pruner were demonstrated to the farmers,
Farm implements including 10 diesel pump sets, a
tea harvester and a tea pruner to the beneficiaries
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Dristribution of teaching alds

Hill Agriculture

of Dhoddanni village; one power tiller, two leaf
harvesters and two tea pruners to the farmers of
Periyarnagar and ae tea harvester and a tea pruner
to the beneficiaries of Jeevanagar were provided.
Teaching and learning aids, furniture and public
address systerm were provided to Panchayat Union
Primary School in this village to improve the
teaching and learning experience of the teachers
and students. Five dryland farmers of

6

6.1 Education

Project work /Training program for
students

+ UG/ PG project work: Forty-two post graduate
students (three months project: 38 students,
six months project: four students) of various
degree programs viz., Biotechnology,
Biochemistry, Botany, Microbiclogy, Food
science, Zoology, Life science, Bicinformatics
and Genetic Engineering fromvarious
colleges [/ Universities in Tamil Nadu and
Kerala underwent project work at the
Institute.

Exposure training: A total of 161 students
underwent exposure training {Internship) of

Kalimangalam village of Thondamuthur taluk
were provided with manual back carrying power
sprayer. A public address system, hand held brush
cutter, podium, computer table and chair were
supplied to the Adi Dravidar welfare Prirnary
School.

tA. Anna Dural, K. Kannan, R Ramesh,
T Arumuganathan, R. Arunkumar
and PT. Prathima)

EDUCATION AND TRAINING

15/21/30 days in the aspects of
Biotechnology, Biochemistry, Botany,
Microbiology and Food science, Plant
Pathology, Entomaology, Crap Physiology and
Mematology.

Atotal revenue of Rs,16,85,000 was generated
through the fees paid by the project students
and exposure trainees.

Deputation abroad

+ Dr. R Valarmathi participated in the Plant and
Animal Genome Confarence/PAG 32 held at
San Diego, Califarnia, USA thraugh DST Travel
Grantduring 10-15 January 2025,

Dr. R. Manimekalal, attended Short Term
Owverseas Training in Genome Editing under
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the guidance of Professor Altpeter Fredy,
University of Florida, Gainesville, USA16 under
ICAR EFC Project on ‘Enhancing climate
resilience and ensuring food security with
genome editing tool’ (1" Batch, 2024-25) sub-
scheme 'Basic and strategic research and
education’ of the scheme 'Crop science for
food and nutritional security' during 15 March
to 15 August 2025,

4+ Dr. P. Govindaraj, Director visited Sugarcane
Research Institute, Nanning, China as a
member of high level delegation of Indian
Sugar and Bloenergy Manufacturers
Assaciation (ISMA) and participated in SRl
annual sugarcane workshop held in Nanning,
Chinaduring 17-21 November 2025,

+ D C Appunu has been deputed for a short
term overseas training in Genome editing on
'‘Advancing in planta transformation and
precise genome editing technelogies in crop'
in the Molecular Crop Improvement Lab,
IGCAST, Texas Tech University, USA under ICAR
EFC Project 'Enhancing climate resilience and
ensuring food security with genome editing
tool, sub-scheme 'Basic and strategic research
and education’ of the scheme 'Crop science for
food and nutritional security' for six months
from 17 September 2025 to 04 March 2026.

6.2 Training and capacity building

6.2.1Training programs organized

ICAR-SBI, Coimbatore

4+ Anorientation program to Dr. Santhoshkumar
Pujer, Assistant Professor (Plant Breeding) on
'Sugarcane tissue culture technical procedure
and operation' during 6-9 January 2025.

+ One day training program for the staff of the
sugar mills from tropical zone under ICAR-5BI-
ISMA collaborative project on 09 January
2025,

A hands-on training pregram on 'Advanced
tools of molecular biology and biotechnology'
sponsored by Society of Plant Biochemistry
and Biotechnology, New Delhi during 20-25
January 2025,

A webinar on "Sugarcane based agri-startups
ecosystern’ at the Institute by ICAR-SBIl-
Sugarcane Edge (ABI) on 03 February 2025.

Fourone-day training cum demonstrations on
'Mechanized priming technology for healthy
nursery and diseasa management in
sugarcane' to cane officlals and entrepreneurs
in four sugar mills in Bihar durng 19-22
February 2025.

Two one-day training and demonstrations on
Mechanized priming technology for healthy
nursery program and its role in improved
production and protection in sugarcane' on
11 and 12 March 2025 for entrepreneurs who
had procured sett treatment device andcane
staff at M.B.K. Co-op Sugar Mills Ltd., and
Arignar Anna Public Sugar Mills of Tamil Nadu,

Six demonstrations on 'Micronutrient spray
using drone in sugarcane’ for 257 farmers of
Kalakurichi, Thiruvannamalal, Erode,
Thiruchirapalli and Ariyalur districts of Tamil
Maduin Aprl 2025,

A comprehensive hands-cn training program
on 'Biological data analysis using R' during 20-
23 May 2025,

Twe 5-days training on '"Recent technologies
for increased productivity in sugarcane 'for
cane officials from co-operative and public
sugar mills of Tamil Nadu under REVY scheme
during §-12and 22-26 Sepltember 2025.

An exposure fraining to one staff from
Sugarcane Research Centre [TNAU),
Cuddalore on 'Sugarcane pathology' during 9-
11 5eptember 2025,

Two one-day training programs on
'Sugarcane production' at SNJ Sugars and



Distilleries Ltd, Pennadam unit and Thuglli
unit, Tamil Nadu for over 400 farmers on 4, 5
December 2025,

An one-day training program on
'Mechanization In sugarcane farming' along
with KWK, Dharmapuri under DAPSC for
farmers on 24 December 2025.

ICAR-SBIRC; Karnal

+ A five-days training program sponsored by

Sugarcane Industry Department, Govt. of
Bihar, 40 sugarcane farmers of Bihar during 27-
31 January 2025. Mini seed kits and settlings of
sugarcane varieties Co 16030 and Co 17018
were distributed to the trainees.

A six- days training program sponsored by Lal
Bahadhur Shastri Ganna Kisan Sansthan,
Lucknow for 22 farmers during 17-22 March
2025,

An interaction meeting of scientists with
officials from Sugarcane Industries
Department, Govt. of Biharon 16 April 2025.

Interaction Meet of scientists with a aroup of
District Development Managers of NABARD,
Rajasthan Regional Office on 14 July 2025.

17-22 March 2025
Participants of the training programs

+

+
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A slx-days training program for farmers of
Littar Pradesh during 15-20 Decemiber 2025,

Organized three one-day training programs
for 85 farmers from Uttar Pradesh,
Uttarakhand and Madhya Pradesh; Two
exposure visits for students from Meerut and
Karnal.

ICAR-SBIRC, Kannur

+

Organised training on Powder jaggery
making' for two cane officials from Papuan
Global PvtLtd. on 17 September 2025.

Sugarcane cultivation' for jaggery farmers of
Marayoor, Kerala en @lanuary 2025,

6.2.2Training programs attended

*

Drs. R. Karuppaiyan, M. Alagupalamuthirsalai,
PT. Prathima, V. Krishnapriya, Vinayaka,
Shweta Kumari; ‘Intellectual Property (IF)
awareness program’ (online) coordinated by
ZTMCs of crop science Institutes at |CAR-IARI
and ICAR-IIMR with guidance of IPTM Unit
during Intellectual Awareness weel,16-23
January 2025.

Drs. P Geetha, ViKrishnapriyva, S.Anusha:
'Unravelling the innovative approaches for
future farming' organized by CAFT in
Agronomy, TNAL, 5-25 February 2025,

Dr. R. Gopi: Winter school on '‘Advancement in
biological control of plant diseases in the
Ornics: Prospects and challenges’ held at
TNAU, Coimbatore, 25 February-17 March
2025,

All staff of the Institute underwent an anline
I-GoT Karmayogi trainings through [-GoT
platform, HRM Unit-ICAR,in March 2025.

Dr. P Murali: Foundations of Computable
General Equilibrium (CGE) modeling for
economic policy analysis jointly organized by
IFPRL, New Delhi and NAABM, Hyderabad,
23-27 lune 2025,
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+

Dr. P. Murali: IP awareness / training program'
organized by Intellectual Property Office, 25
July 2025,

Or. P Murali: 'Carbon credits in agriculture’
{online) organized by PAMETI and MANAGE
Hyderabad, 06-08 August 2025.

Dr.R. Valarmathi: 'RNF based genome editing'
at Dr. Ramu S Vemanna's Lab at Regional
Centre for Biotechnology, Faridabad, 13-18
August 2025,

Drs. T. Arumuganathan, R Arunkumar,
V. Kasthuri Thilagam: 'lmpactful Al tools in
agriculture' (online) organized by |CAR-
MAARM, 15-19 September 2025,

Dr. T. Arumuganathan: 'Advances in
ergonomics for enhanced safety and comfort’
{online} organized by the Division of
Agricultural Engineering, ICAR-IARIL, New
Delhi, 29-31 October 2025.

Dr. P Malathi: 'MDP on Intellectual property
valuation and technology management' at
ICAR-MAARM, Hyderabad, 24-28 November
2025,

Dr. T. Lakshmi Pathy: 'Fundamentals of
genomic predictions and data-driven craop
breeding' organized by ICAR-Indian Institute
of Rice Research, Hyderabad, 24-28 November
2025,

Dr.T. Ramasubramanian: 'Right to Information
- Public information officers (RTI PIO-43)" at
ISTM, Mew Dealhi, 08-0% December 2025,

Dr. T. Subramani; 'Development of Master
Trainer under Rashtriya Karmayogi Jan Seva
Frogram Phase |l (Zone V)'organized by ICAR-
HRM unit at ICAR-NAARM Hyderabad, 15-17
December 2025,

6.2.3 Resource Person in Training /
Workshop /Seminar/Meeting

+

Dr. D. Puthira Prathap delivered a lecture on
‘Scientific writing and publishing high quality

ot -

research papers' in the ICAR-sponsared short
course on Advanced research methods in
behavioural sciences at Kerala Agricultural
University on 20 February 2025,

Dr. A. Ramesh Sundar dellvered an invited
lecture on 'Proteomic approaches for biotic
stress management’ in the ICAR sponsored
Winter school organized by Department of
Plant Pathology, Tamil Madu Agricultural
University, Coimbatore during 25 February to
17 March 2025.

Dr. D. Puthira Prathap served as a panel
member in the Technical session on
Information smart, climate triumph: National
Worlshop on Road map to climate-resilient
villages in Tamil Nadu: Building a sustainable
future at Tamil Nadu Agricultural University,
Coimbatare on 19 March 2025,

Dr. P. Geetha served as external expert for
Scientific Writing Workshop at Directorate of
Crop Management, Tamil Nadu Agricultural
University, Coimbatore during 22-24 May
2025and 26-28 May 2025.

Dr. T. Rajula Shanthy delivered an invited
lecture on 'Agricultural Innovation System' for
I M.5c [Agricultural Extension) students of
Tamil Nadu Agricultural University,
Coimbatore, 5 June 2025,

Dr. D. Puthira Prathap delivered a lecture on
'Career options post-UG' in the Career
orientation Workshop at Vanavarayar College
of Agriculture on 7 June 2025.

Dr. D, Puthira Prathap deliver a lecture on 'Tips
for writing popular and scientific articles’ in
Veterinary College and Research Institute,
Mamakkalon 12 June 2025.

Drs. AVennilaandV. Kasthuri Thilagam served
as resource persons for discussion on "World
Day to combat desertification and drought' at
AIR, Coimbatore broadcast during 17 and 18
June2025.



Dr. D, Puthira Prathap participated in a radio
program on 'Challenges faced by sugarcane
farmers and their solutions, All India Radio,
Dharmapuri on 20 June 2025.

Dr. P. Geetha delivered a lecture on
‘Sustainable sugarcane farming: A way
forward' at of ADAC & R, Trichy on 20 June
2025,

Or. T. Rajula Shanthy delivered an invited
lecture on 'Advances in sugarcane production
technology' during the seminar on
'Sugarcane cultivation technology' for farmiers
jointly organized by ICAR-KVK, Erade and IPL,
Chennai at MYRADA campus,
Gobichettipalayamon 18 July 2025,

Dr. Vinayala deliverad a guest lecture on 'Path
Analysis' in the online training program on
Advanced statistical and machine learning
techniques for data analysis using open-
source software for abiotic stress
management in agriculture organized by
ICAR-National Institute of Abiotic Stress
Management, Baramati during 16 July to 5
August 2025,

Dr, PT. Prathima served as MNABL assessor at
Food testing Laboratory, NIFTEM, Tanjore
during 9-10 August 2025,

Dr.Vinayaka delivered a guest lecture on 'Path
analysis and design of experiments' in the
Online comprehensive training program on
Statistical data analysis and interpretation
organized by College of Agriculture, Guru
Kashi University, during 20-21 September
2025,

Dr. Vinavaka delivered a guest lecture on
‘Statistics for data science (descriptive
statistics & inferential statistics)' inthe 21-days
Multi-domain Al training program organized
by Awyagraha Research and Analytics LLP
Ballari, Karnataka during 27 September to 18
October 2025.
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+ Dr. V. Kasthuri Thilagam served as external

expert for evaluation of a project proposal on
'Harnessing genetic enhancement of
potential metabolites in buckwheat for
persanalized nutrition and nutraceuticals: A
step toward a circular biceconomy' for
Anusandhan Mational Research Foundation
(ANRF) erstwhile SERB on 21 October 2025,

Dr. K. Mohanraj delivered a lecture on "Pre-
breeding approaches for developing climate-
smart sugarcane' al CPBG, TNAU, Colmbatore
on 28 October 2025,

Dr. M, Nisha served as the Chief Guest and
delivered a lecture on the occasion of the 128"
birth anniversary of Dr. EK. Janaki Ammal at
5N College, Kannuron4 November 2025,

Dr. P Malathi delivered akeynote lecture on
'Recent trends in the management of
sugarcane diseases for food in the CEFIPRA-
funded Indo-French seminar on Interface of
plant disease epidemics, food safety and food
security: Implications for one health held at
Coimbatore during 12-14 November 2025,

Dr. T. Rajula Shanthy served as Convener and
Chairperson for the technical session on
'Keynote addresses on Digital initiatives in
Agricultural Extension' in the second
International Extension Education Congress
on 'Rethinking social ecology in a digital
landscape' jointly organized by Society of
Extension Education, Agra, Shiksha-O-
Anusandan, Bhubaneshwar and Central
University of Odisha, Koraput at Institute of
Agricuftural Sciences, Bhubaneshwar during
24-26 November 2025,

Dr. K. Mohanraj served as Chairman for the
theratic area 'Next-generation breeding and
genomic innovations for climate-resilient
crop improvement' in the National
Conference on 'Sustainable and resilient
agriculture: Innovations, strategies and policy
frameworks' held at VIA Campus, Pollachi
during 5-6 December 2025.
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J AWARDS AND RECOGNITION

Dr. M. Alagupalamuthirsolai: Fellow of Indian
Society for Spices during the Annual General
Body Meeting of Indian Society for Species
held at ICAR-ISR, Kozhikode on 8 January
2025,

Drs. B Geetha, A. Vennila, K. Harl, and 5.
Anusha: Best oral presentation certificate for
'‘Conservation agriculture for sustainable use
and management of natural resources to
improve productivity in sugarcane' in the
International Conference on Advanced
Innovations and Technology Frontiers in
Agricultural sciences, Agricultural
Engineering, Sericulture, Food Technology,
Biotechnology, Fisheries Sciences, Veterinary
and Animal Sciences 2025 at RYS, Technical
Campus, Coimbatore during 8-9 January
2025,

Or. M. Alagupalamuthirsolai: Innovation
Excellence Award 2025 in the international
conference AGRI INNOVA 2025 organized by
Prosper Foundation and Western Ghat
Researcher Assoclation of Agricultural
Sclences and Technology on 10 January 2025,

Dr. R. Valarmathi: Department of Science and
Technology travel grant to attend Plant and
Animal Genome Conference (PAG32) at San
Diego, California, USA during 10-15 January
2025,

Dr. M, Alagupalamuthirsalal: Best oral
presentation award for the paper entitled
‘Effect of co-occurrence of high night
temperature and water deficit stress in
sugarcane’in the International Conference on
'"Advances in plant health improvement for
sustainable agriculture’ organized by VOC

=130 =

Agricultural College and Research Institute,
Killikulam during 14-16 February 2025,

Dr. R. Maruthadural; Fellow of the Society for
Biocontrol Advancement during the second
International Conference on 'Biological
control: Biocontrol contributions to one
health' held at ICAR-NBAIR, Bengaluru on 27
February 2025,

Dr. P Mahesh: Fellow of the Society of
Biocontrol Advancement in recognition of
outstanding contribution in the field of
biological control during the second
International Conference on 'Biological
control: Biocontrol contributions to one
health’' held at ICAR-NBAIR, Bengaluru on 27
February 2025,

Drs. P Geetha, T. Rajula Shanthy, C.
Palaniswami and M. Thirunavukkarasu: Best
Oral presentation for the paper 'Sustaining
sugarcane production through sugarcane
based farming system in tropical India'in the
1" International Farming Systems
Conference: Transforming food, land and
water systemns under global climale change
at ICAR-IIFSR, Modipuram during 07-09 March
2025,

Dr. D. Puthira Prathap: 'Scientific Tamil
Leadership Award' in the 10" MNational
Conference on Agricultural Scientific Tamil
heldin TANUVAS, Chennaion 04 April 2025.

Dr. R.Gomathi: 'Lifetime Achievement Award'
inthe 10™ National Conference on Agricultural
Scientific Tamil held in TANUVAS, Chennal

during 4-5 April 2025,

Dr. B Malathi: 'Best Innovator Award'in the
INNOVATORS MEET organized by |CAB-



Mational Institute of Research on Commercial
Agriculture (JCAR-MNIRCA) on 8 April 2025,

Dr. T. Rajula Shanthy: Subject Expert in the
Selection Committee far the direct
recruitment of Assistant Professor In
Agricultural Extension at Kerala Agricultural
University, Thrissuron 15 May 2025.

Or. T. Lakshmipathy: Dr. G. Shivashankar
memorial Gold medal certificate, Dr. K
Muraleedharan Nayar memorial Gold medal
certificate and University Gold medal for the
highest OGPA in Ph.D. degree program held
during the 59" convocation of UAS, Bangalore
on15May 2025,

Or. R. Maruthadurai: Appreciation Certificate
for his commendable services to the farmers
of Ariyalur District during the "Viksit Krishi
Sankalp Abhiyan Pre-Kharif Campaign'
conducted by |CAR-CREED KVK, Ariyalur
during 28 Mayto 12 June 2025.

ICAR-SBI RC, Karnal: "Third prize for excellent
work in the field of official language Hindi' for
2024-25 during the 81" meeting of TOLIC held
at |ICAR-NDRI, Karnal on 30 June 2025,

Dr. K. Mohanraj: Appreciation Award for
serving as member in the scrutinizing
committee constituted by MASU awards held
on 14 July 2025.

Drs. K. Harl, D. Puthira Prathap, P Murall,
A. Ramesh Sundar, B. 5ingaravelu: 'Rashtriya
Krishi Vigyan Puraskar 2025 - Innovation and
Technology in the field of agriculture and
allied sciences' from Shri Shivra] Singh
Chouhan, Honorable Cabinet Minister of
Agriculture and farmers' welfare and Shri
Bhagirath Choudhary, Minister of State,
Ministry of Agriculture and Farmers' Welfare,
Govt.of Indiaon 16 July 2025.

Dr. A Vennila: External Expert in the Selection
Committee for the promation of Scientist in
the faculty of Agricultural Chemicals, Soil
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Science and Agricultural Chemistry under
Career Advancement Scheme at TNAU on 23
August 2025,

Dr. T. Lakshmi Pathy: First place in meritoriocus
student awards from Indian Society of Plant
Breeders for highest OGPA in Ph.D. degree
program during the 31"general body meating
of Indian Society of Plant Breeders, TNAU,
Coimbatoreon 26 September 2025,

Or. 5. Sheelamary: 'Outstanding Achievement
Award' by the Society for Scientific
Development in Agriculture and Technology
in 10" International Conference on Global
Research Initiatives for Sustainable
Agriculture & Allied Sciences held at MPUAT,
Udalpur, Ralasthan during 05-07 October
2025,

Dr. V. Kasthuri Thilagam: Women Scientist
Award-2024 from the Society for the science
of climate change and sustainable
environment (SSCE) on 16 October 2025.

Dr. T. Rajula Shanthv: Certificate of
appreciation under Principal Sclentist
category during the 114" Foundation Day
celebration of the Institute on 23 October
2025,

Dr. B Geetha: Certificate of appreciation under
Senior Scientist category during the 114"
Foundation Day celebration of the Institute on
23 October 2025,

Shri K. Selvamuthu and Mrs. Nici Ashok:
Certificate of appreciation under Technical
category during the 114" Foundation Day
celebration of the Institute on 23 October
2025.

Smt. N. Priyadharsini and Smt S.K.
Anumalaviga: Certificate of appreciation
under Administrative category during the
114" Foundation Day celebration of the
Institute on 23 October 2025.
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4+ Smt R Velumani, Smt. B Seema, Shri M. during South India Natural Farming Summit
Shobhanbabu, Smt. M. Nagamani: Certificate 2025 held in CODISSIA trade fair ground
of appreciation under Supporting staff Coimbatore inaugurated by Hon'ble Prime
category during the 114" Foundation Day Ministeran 19 November 2025,
celebration of the Institute on 23 October
2625, Dr. T. Rajula Shanthy: 'Outstanding Soclal
Scientist award' and 'Certificate of
+ Dr. Mintu Ram Meena: Fellow Award by the Appreciation for being a Lead Speaker' in the
Indian Society of Genetic and Plant Breeding second International Extension Education
during the MNational Seminar on 'Advances in Congress held at Bhubaneshwar during 24-26
climate-conscious crop science' at UAS, Movember 2025,
Bengaluru from 31 October to 02 November . .
2025. Dr. PT. Prathima: Expert for selecting best
posters al the |CPP 2025 conference held at
+  DrV.G. Dhanya:YoungWorman Scientist award Tamil Nadu Agricultural University,
and Best Oral Presentation Award at the 12" Coimbatore during 15-18 December 2025.
International conference on Agriculture & T NN W W BT
Veterinary: Transformative approach, research
and innovations forum (online) organized by
Goa College of Agriculture, Goa during 16-18
November 2025,
+ |CAR-5B|, Coimbatore: 'Best Knowledge .

Fartner Award' & 'Best Exhibition Stall Award'

ICAR-5BI scientists recaiving
'Rashtriyva Krishl Vigyan Puraskar’ 2025

| LINKAGES AND COLLABORATION IN INDIA INCLUDING
EXTERNALLY FUNDED PROJECTS

The Institute has established linkages with ICAR
Institutes like |ARI, NBPGR, NRCPB, NBAIR, ISR,
Sugarcane Research Centres of SAUs under AICRP,
International Centre for Genetic Engineering and
Biotechnology (ICGEB), Ministry of Consumer
Affairs, Food and Fublic Distribution, Ministry of
Agriculture-and Farmers Welfare, Gol, Ministry of

Food Processing Industries, DST, DET/Gol,
Directarate of Sugarcane Development, TNPL (a
Govt. of Tamil Nadu Undertaking), MSSRF,
Chennal, ISMA and sugar industry in critical areas
in emerging technologies for deriving maximum
benefit.

Project Title and Scientists involved Sourceof  Total outlay
funding {Rs. in Lakhs)
Identification, characterization and verification of new sugarcane PPV & FRA 5.B7

yarieties for DUS testing at Coimbatore
- R, Karuppaiyan, 5. Alarmelu, C. Jayabose

=132
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Project Title and Scientists involved Sourceof  Total outlay
funding  (Rs.in Lakhs)

CRISPR-Crop Metwork-targeted improvement of stress tolerance, MASF 66.10
nutritional quality and vield of crops by using genome editing
- R. Manimekalal, V. P. Sobhakumari, C. Appunu; M. Ravi,

ISER, Trivandrum

Impraoving tillering and yield in sugarcane through creating novel DBT 40.00
alleles of strigolactone biosynthesis gene MAX4-1 using
CRISPR / CASS - R, Valarmathi, C. Appunu, K. Mohanraj

Deciphering the genetic basis of root-system architecture Gol-DAE-BRNS 25.336
developing climate resilient sugarcane (BRNS)
- R. Valarmathl, C. Appunu, Ashish Kumar Srivastava (BARC)

Identification and characterization of SWEET genes associated DST-SERB 31.00
with sugar content and disease susceptibility in sugarcane
- PT. Prathima

Targeted genome editing in sugarcane: CRISPR/Cas9-mediated DST-SERB 4453
lignin modification towards lignocellulosic biofuel production
- K. Lakshmi

Development of genome consortium databank from plants and DBET-NNP 26.076
microbial population emerging from India
- BT, Prathima

Genome editing in sugarcane for Improved yield, quality, biotic EFCICAR 27053
stress tolerance and biomass modification for biofuel production
{Central Sector Scheme Crop Science for food and nutritional
security, Sub-scheme: Enhancing climate resilience and ensuring
food security with genome editing tools)

- A. Ramash Sundar, R. Manimekalal, C. Appunu, K. Lakshmi,

G.5. Suresha, PT. Prathima, R.Valarmathi

Transgene free genome editing in sugarcane and banana (DBT) DBT 9848
- R. Manimekalai, C. Appunu

Agriculture Drone Project under Sub Mission on Agricultural ICAR-ATARI, 35.00
Mechanization: Drone technology demonstration Hyderabad

- T. Arumuganathan, K. Kannan

Promoting sustainable sugarcane production through natural MNMMF 2200
farming practices -Competitive Research Grants [CRG) Scheme
under National Mission on Natural Farming (NMNF)

- P. Geetha, T. Subramani, K. Hari, M. Alagupalamudhirsolal, 5. Anusha

Identification of salt tolerant sugarcane clones for commercial RKVY-Haryana 242,00
cultivation in Haryana
- Pooja, Ravinder Kumar, M.R. Meena, M.L. Chhabra

n 133 =
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Project Title and Scientists involved

Development and application of diagnestics to viruses and
phyto plasmas infecting sugarcane
- K. Nithya, D. Neelamathi, R. Selvakumar, R. Gopi

Mechanized priming of planting material and technology
popularization for revival of sugarcane productivity in

Tamil Nadu (RKVY) - P. Malathi, A, Ramesh Sundar, R, Selvakurnar,
R. Gopi, T. Rajula Shanthy, A.Vennila, T. Ramasubramanian,
Ravindra Naik (CIAE-RS, CBE)

Decading the molecular events of PAMP-triggered immunity (PTI)
by unlocking the interactome of the PAMP-CFEPL1 of
Colletotrichum falcatum during interaction with sugarcane

- A. Ramesh Sundar, V. Jayakumar, G.5. Suresha, P. Malathi

Development of onsite field diagnostics to sugarcane grassy
shoot disease candidatus phytoplasma sacchari by RPA-LFD
method to ensure healthy seed chain and sustain sugar
production - K. Mithya, Susheel Kumar Sharma (ICAR-IARI)

Source of
funding

ICAR-CRP

REVY

DST-SERB

DST-5ERB-CRG

Total outlay
(Rs. in Lakhs)

75.82

2

49,50

58162

Red rot resistance in sugarcane by genome editing of LOX3 gene
- A. Ramesh Sundar, A. Jeevalatha, R, Ramesh

Dissemination of technolagy on mechanized priming of planting
material for sustainable sugarcane agriculture
- P. Malathi, R. Gopi, M.L. Chhabra

Impact of climate change on crambid borers of sugarcane and ways
of mitigation - T. Ramasubramanian, Sheela Venugopal (TNAL)

Sugarcane based Agri-Business Incubator (AEl)(National Agricultural
Innovation Fund Scheme (NAIF) - Component I, IP & TM, ICAR)
- B Murall, K. Harl, . Puthira Prathap

Intellectual Property Managemant and Technology Transfer/
Commerclalization-Institute Technology Management Unit (ITMU)
(MWational Agricultural Innovation Fund Scheme (MAIF} - Component |,
IP &TM, ICAR) - K. Hari, Kona Praveen, V. Krishnapriya

AINP an

Biotech Crops

MNESM

DST-SERB-TARE

MNAIF

NAIF

35325

3.75

183

89.50

6.20

Network project on Production systems, Agribusiness and Institutions |

MNAIP-Component 1: Impact assessment of agricultural technology
- B. Murali, D. Puthira Prathap, K. Hari, Vinayaka

Identification, characterization and verification of new sugarcane
varieties for DUS testing - M.R. Meena, Ravinder Kumar

n 15, -

ICAR-NIAP

PPVE&FEA

15.00

7.00
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Project Title and Scientists involved Sourceof  Total outlay
funding  (Rs.in Lakhs)

ICAR Seed project- Seed production in agricultural crops and ICAR 11.00
fisheries—sugarcane (RFS, Karnal) - Ravinder Kumar, M.R. Meena

Identification of climate resflient drought tolerant sugarcane RKVY- Haryana 198.00
varieties suitable for Haryana state
- M.R. Meena, Ravinder Kurnar, Pooja, M.L. Chhabra

DUS testing of sugarcane (Agali) - R.T. Maruthi , R. Karuppaivan PPV&FRA 5.80
Development Action Plan for Scheduled Tribe Component Gol 50.00
- D. Puthira Prathap, K. Mohanraj, P. Geetha, R. Gopi

Deavelopment Action Plan for Scheduled Caste Gal 3800

- A, Anna Dural, K. Kannan, B. Ramesh, T. Arumuganathan,
R. Arun Kumar, PT. Prathima

Evaluation of biofertilizer and biostimulant combination in BomLife Pyt 1578

sugarcane - M. Alagupalamuthirsolai, K. Hari Ltd. Kolkata
Enhancing sugar productivity in Tamil Nadu through Institute- SISMA 53.00

Industry approach (SWEET BLOOM 2.0}

- P. Govindaraj, C. Appunu, R.M, Shanthi, S. Alarmelu, S, Karthigeyan,
A. Annadurai, R. Karuppaiyan, K. Mohanraj, R.T. Maruthi, K. Elayaraja,
5.Sheelamary, H K. Mahadevaswamy, R. Gobu, Adhini 5. Pazhany,
Kona Praveen, T, Lakshmi Pathy, D. Neelamathi, C. Jayabaoss,

R. Valarmathi, B. Singaravelu, P, IMalathi, R, Selvakumar,

T. Ramasubramanian, M. Punithavalli, P, Mahesh; D. Sassikumar &
Satheeshkumar, SRS Cuddalore, V. Anbanandan, SRS Sirugamani,
M4, Saravanan, SRS Melalathur

Identification of suitable location specific sugarcane varieties for ISMA 750.00
commercial cultivation under different agro-climatic situations
in India - P. Govindaraj, K. Mohanraj, R.M. Shanthi, S. Alarmelu,

A. Anna Durai, 5. Karthigeyan, R. Karuppaiyan, C. Appunu,

R.T. Maruthi, 5. Sheelamary, K. Elayaraja, Adhini 5. Pazhany,

H.K. Mahadeva Swamy, R. Gobu, Kona Praveen, T. Lakshmi Pathy,
D. Neelamathi, A. Rameash Sundar, Ravinder Kumar, M.R. Mesna
and M.L. Chhabra, M. Nisha

Improving water use efficiency and economizing water use in ISMA 12.87
sugarcane cultivation in sub-tropical India
- P. Geetha, 5. Anusha, Pooja, Ravinder Kumar

n 135 =
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ALL INDIA COORDINATED RESEARCH PROJECT

ON SUGARCANE

The All India Coordinated Research Project on + Coliaboration for development of varieties

Sugarcane was started in the year 1971, A Mational
Hybridization Garden was established in the
Institute to facilitate the national breeding
programs, The following are the research areas
under this project:

+ Fluff supply to various sugarcane research

across the nation.

Collaborative research on Agronomy, Soil
science, Plant Physiology, Entomology and
Plant Pathology.

Dr. P. Govindara], Director is the Principal

Iristitutes / certres. Investigatar of Crop Improvement,

10 PUBLICATIONS

Research papers

1. Abhilash. Satpathi, A, Harshangwumar, T,
Subramani, T., Jaisankar, |, and Shahi, MN.K.

2025. Climatelogical and hydrological 4,

extremes of the Andaman and Nicobar
Istands, India, and its database for public users.
Atmosphere 16: 301. dol.org/10.3390/
atmos 16030301,

2. Adamala, 5. Velmurugan, A, Swarnam, T.P, 5.

Falakuru, M. Subramani, T., Jaisankar, I,
Nanda, B.K., Kumari, M. and Srivastava, A. 2025,
Soil moisture mapping in Indian tropical
islands with C-band SAR and artificial neural
network models, Environmental Monitoring
and Assessment 197 758. https://doi.org/
10,1007/510661-025-14239-4,

3. Ajay, BC, Rajanna, G.A, Gangadhara, K,
Rani, K., Kona, P, Kumar, N., Tomar, R.5. and
Bera, 5.K. 2025. Mature pod yield reduction
and membership function value of drought
tolerance (MFVD) as a selection criterion for
Identifying drought-tolerant donors from

=136 =

global groundnut collections. Genetic
Resources and Crop Evolution 73: 18, https://
doi.org/10.1007/510722-025-02663-x.

Alagupalamuthirsolai, M., Arun Kumar, R,
Krishnapriya, V., Gomathi, R. and Kannan, K.
2025. Effect of co-occurrence of high night
temperature and low moisture stress in
sugarcane, Plant Science Teday 12{sp3); 1-11.

Alarmelu, S., Sheelamary, 5., Anusheela, V,
Arun Kurnar, R, Vasantha, 5. and Kona, P. 2025.
Assessment of interspecific hybrids of
Saccharum spp. for morpho-physiological
traits and identification of drought-tolerant
genotypes, Sugar Tech. https://doi.org/
10.1007/512355-025-01687-y.

Alarmelu, 5., Sheelamary, 5., Anusheela, V,
Arun Kumar, R., Vasantha, 5.,
Mahadevaswamy, HK. and Anna Durai, A.
2025, ldentification of drought tolerance
indicators in interspecific hybrid derivatives of
Sacchorum spp using membership function
value of drought tolerance (MFVD). Sugar Tech



10,

L

27: 860-872. https://dol.org/10.1007/512355-
025-01533-1.

Amaresh, G., Aswini, N., Gopalareddy, K., Anna
Durai, A, Manimekalal, R., Mahadeva Swamy,
H.K. Lakshmi Pathy, T.. Vinayaka., Dhanya, V.G,
Rathan, N.D.. Nandakumar, 5., Shwetha, K.,
Sreenivasa, V., Maruthi, BT, Suresha, GS,
Hemaprabha, G. and Govindaral, B 2025,
Mext-generation molecular breeding tools to
harness higher genetic gains in sugarcane.
Planta 262(5): 122. https://doi.org/10.1007/
s00425-025-04842-7,

Amaresh, G., Munavath, A. Appunu, C,
Viswanathan, C, Kumar, R, Gujjar, R.S. and
Manimekalai, R, 2025. Advanced genome
editing technologies: Potentials and
prospects in improvement of sugar crops.
Sugar Tech 27(1): 14-28.

Anitha, R, Jeyakumar, P, Sassikumar, D,
Vilavalakshmi, D., Arul, L, Manimekalal, R,
Thirumurugan, T., Nageswari, R.,
Jayvachandran, M, Vanitha, K. and Sritharan, N.
2025, Assessing sugarcane clones' resilience
to waterlogging stress and comprehending
the physiological and marphological
processes. Plant Science Teday 10010): 1-13,
https://dol.org/10.14719/pst.6369,

Anitha, R, Jeyakumar, P, Vijayalakshmi, D,
Sassikumar, D, Arul, L, Manimekalai, R,
Thirumuguan, T, Mageswari, R. and Yuvaraj, M.
2025, Impact of waterlogging stress on the
vield of specific sugarcane genotypes yields
northeastern coastal region of Tamil Madu,
Plant Science Today 12(2): 1-9. https://doi.org/
10.14719/pst.7797.

Anusha, 5., Yogambal, T, Singaravelu, B. and
Ramasubramanian, T. 2025. Dissipation
kinetics and environmental risk assessment of
halosulfuron methyl in the sandy clay loam
soil of tropical sugarcane crop ecosystem.
Water, Air and Soif Pallution 236: 244,
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Ariharasutharsan, G., Pooja Negl., Vinoth, P,
Malarvizhi, A, Senthilrajan, P, Appunu, C,
Ashish, K.5. and Valarmathi, R. 2025, Gamma
ray induced significant phenotypic and
metabolite changes in sugarcane variants
derived through in vitro mutagenesis. Applied
Radiation and lsctopes 217: 111597, hitps://
dolorg/10.1016/.apradisa.2024.1115587.

Aswini, N., Monisha, J., Keerthana, 5.
Amaresh., Nandhini, M., Prathima, PT.
Maohanraj, K., Kumari, 5. and Manimekalai, R.
2025. Genomic exploration for the sucrose
content in sugarcane. Tropical Plant Biology.
hitps://dol.org/10.1007/512042-025-0041 3-4.

Balaji Rajkumar, M.. Sivaranjani, R. Senthil
Kumar, C.M., Punithavalli, M., Honmappa, A
and Ankegowda, 5J. 2025, Impact of thrips
(Sciothrips cardamomi) damage on volatile
composition and other attributes of
cardamom capsules (Eleftaria cardamomum),
Annals of Applied Biology volume 1-14.
https://doi.org/10.1111/aab. 70077,

Batra, S., Gujjar, R.5., Kumar, R., Goswami, 5.K.,
Tiwari, RK, Appunu, C, Manimekalal, R.,
Valarmathi, R. and Kumar, 5, 2025,
Colletotrichum falcatum proteome unraveled
the promising functions of myosin-1 and
polyketide synthase proteins In Instigating
the pathogen virulence. fournal of Crop Health
77: B1, https://dol.org/10.1007/510343-025-
01148-2,

Boopathi, M., Karthikevan, G, Raveendran, M.,
Johnsan, |, Marthasalam, 5., Srinivasan, T. and
Marnimekalai, R, 2025, Characterization of
phytoplasma associated for its sensitive
diagnostics. Journal of Microbiological
Methods 228: 107072, https://doi.org/
10.1016/j.mimet.2024,107072.

Chandar, S.H., Mahalakshmi, 5., Sangari, M.G,,
Aparna, J., Shanmugapriya, P, Valarmathi, R.
and Appunu, C. 2025. Isclation, genome-wide
identification and expression profiling of
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CYC/TB1 like transcription factor from
Soccharumcomplex under water deficit stress
condition. Tropical Plant Biology 18(1): 27,

Chandramohan, 5., Swati, K., Kona, P,
Radhakrishnan, T. and Bera, 5K, 2025,
Genome-wide identification of the delay of
germination (DoG1) gene and ethrel
mediated regulation of seed dormancy in
peanut. Plant Gene 44: 100555, https://
dol.org/10.1016/].plgene. 100555,

Choudhary, 5.8, Sharma, HK. Arroju, AK,
Thimmaiah, M.R., Kumar, D. and Mitra, J. 2025.
Phenological traits and molecular markers
established genetic relationship and
population structure in jute (Corchorus
species) populations collected from Southern
India. Genetic Resources and Crop Evolution
72(3); 2B43-2864. doi.org/10.1007/510722-
024-02122-7,

Chansu, P, Kaushik, 5., Kumar, R., Krishnapriya,
V., Appunu, C., Sharlff, A., Kaur, G., Singh, P,
kumari, A. and Kumar, A, 2025, Intricate
relationship of physiological, biochemical and
molecular mechanisms in deciphering abiotic
stress tolerance in sugarcane. Sauth African
Journal of Botany 188: 135-150. https:/f
doi.org/10.1016/).5ajb.2625.10.052,

DCharshini, 5, Swathi, T, Lekshmi, LA, Surya
Krishna, 5, Harish Chandar, 5.R, Manof, V.M.,
Ashwin Narayan, J., Sarath Padmanabhan, T.5.,
Valarmathi, R., Kumar, R.A. and Boominathan,
P. 2025. Owverexpression of abiotic stress-
respansive SsCor413-1 gene enhances salt
and drought tolerance in sugarcane
(Saccharurn spp. Hybrid). International Journal
of Molecular Sciences 26(20): 9888, hitpsy//
dol.org/10.3390/1Ims26209868,

Greeshma, M., Bhat, |, Jeevalatha, A. and
Malavika, P 2025, Development of a lateral
flowimmunoassay for rapid detection of piper
yellow mottle and cucumber mosaic virusesin
black pepper. Journal of Virological Methods.

23.

24,

25,

26.

27.
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338: 1-11. https://doi.org/10.1016/].jviromet.
2025115238,

Gujjar, R.5. Kumar, R, Geswami, 5.K, Sanjeev
Kumar, Appunu, C, Manimekalai, R and
Valarmathl, R. 2025, Catalases are Induced
during fungal infections In sugarcane to
instigate the defense responses during red rot
and wilt disease. Journal of Crop Health 77: 1-
13, https://dol.org/10.1007/510343-024-
01084-7,

Harish Chandar, 5.R., Subramanian, M., Surya
Krishna, 5, Swathi, T, Girlja Sangari, M.
Viswanathan, C, Saranya, M., Sobhakumari,
V.P., Gomathi, R. and Appunu, C, 2025,
Isolation, characterization and genome-wide
identification of cys-2/His-2 type zinc finger
nuclease, a franscription activator in
Soccharum complex under abiotic stress
conditions. Sugar Tech27(1):179-192,

Jayabose, C., Anusheela, V., Prabakaran, M.,
Shreelakshmi, C., Neelamathi, D, Valarmathi,
R.and RaffeeViola, V. 2025, Studiesonchanges
in the cellular pattern of cryopreserved
explants of Saccharum spp and sugarcane
cultivar, Electronic Journal of Plant Breeding
16(1): 12-23. https://doi.org/10.37992/2025.
1607.011.

Jesvalatha, A, Bhaskar Reddy, Eapen, 5.,
Javed, M., Anandaraj, M. and Kumar, A. 2025,
Pathogenomics insights Into Phytophthora
capsici and Phytophthora tropicalis -sibling
species causing black pepper foot rot:
Genomic architecture, metabolic pathways
and effector diversity. Gene 947: 149233,

Kaleeswaran, M., Ramasubramanian, M.
Puthira Prathap, D., Venkatesan, P,
Jegadeesan, M., Subash, 5.,
Shanmugasundaram, B. and Ramesh, R. 2025,
Analyzing PM-KISAM fund utilization In
Southern Indian agriculture, Plant Science
Today 12: 1-13. https:/doi.org/10.14719/
pst. 5068,
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29

30

31.

32

33.

Kandasamy, T, Ansari, M.F, Ekbai, 5 and
Sharma, K.K. 2025. Effects of seedlac on soil
bacterial diversity: An indication of
environmental safety. Revista De Biologia
Tropical 73: 1-12. https://doi.org/10.15517/
re.biotrop.y7311.60353.

Kannan, K., Babu, C, Sundararmbal, P, Rajan, K.
and Raja. P. 2025. Potential grass species for
s0il conservation and fodder production in
the Milgiri hills of the Western Ghats. Indian
Journal Soil Conservation 53(2): 162-169,

Karthik Raja, R., Prabu Kumar, 5.
Balasubramani, G, Sankaranarayanan, C,
Bo Liu., Selcuk, H. and Narayanan, M. 2025. An
updated review on green synthesized
nanoparticles to control insect pests. Journal
of Pest Science 98:31-50. https://doi.org/
1007007 /51 0340-024-01863-1.

Kasirajan, L, Sebastiar, 5, Muthukumar, R,
Vargheese, RL, Elumalai, K., Kamaraj, K,
Valiyaparambth, R., Angannan, 5., Ayyadurai,
A, Raju, G, Athiappan, 5, Krishnamoorthy, D,
Kanagavel, G, Karthikeyan, N, Palanivel, 5.K.
and Sankararaj, 1.Y. 2025, Unravelling drought
stress adaptation in sugarcane interspecific
hybrids: A multi-level analysis. PLoS One
20(12): 1-22. e0338698. https://doi.org/
10,1371 /journal.pone.0338698.

Kasirajan, L, Vargheese, R.L, Sankararaj, LY.
and Venkatachalam, A.D. 2025. CRISPR/Cas9
Off-target effect induces albinism via
phytoene desaturase (pds) gene disruption in
sugarcane. Sugar Tech. https://dol.org/
10,1007 /512355-025-01659-2.

Kasthuri Thilagam, V. and Manivannan, 5.
2025, Climate change implications on soil
health and agronomical interventions to
increase soil carbon sequestration under
different land uses. International Journal of
Environmental & Agriculture Research 11(8);
124-130.

34

35,

36.

37.

38.

39.
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Kausik, P, Birnan M., Mounika, C., Chauhan, J.K.
and Rajula Shanthy, T. 2025 Nurturing human
resource talent for sustainable livelihood
through youth skill development in
agriculture. Indian Research Journal of
Extension Education 25(4): 105-112.

Krishnapriya, V., Manimekalai, R., Gomathi, R.,
Duong, V.H, Arunkumar, R, Prathima, PT,
Devakumar, K., Thamilarasi, K., Mahadeva
Swamy, HK., Amaresh, G, Govindaraj, P and
Dash, PK. 2025. Strategic considerations for
nutrient use efficiency in sugarcane:
Physiological, molecular and genetic
perspectives. Plant Sclence 364: 112940.
https://doi.org/10.1016/].plantscl.2025.
112940,

Kumar, BG.S,, Vargheese, R.L, Karthikeyan, N,
Yazhini, 1.5., Venkatachalam, A.D,,
Manimekalai, R.and Kasirajan, L. 2025. Insifico
analysis of phospholipases involved in
drought stress in lipid signalling: A genome-
wide study in Saccharum species. Sugar Tech.
https://doi.org/10.1007/512355-025-01677-0,

Kumar, R., Meena, M, Dhansu, P, Chhabra,
ML, Appunu, C., Sreenivasa, V., Anna Durai, A,
Mahadeva Swamy, HK. and Amaresh, G, 2025.
Disclosure of productive and stable sugarcane
genotypes for cane yield and quality traits
using various stability statistics. Tropical Plant
Biology 18: 11. https://dol.org/10.1007/
512042-024-09374-0,

Kumari, 5., Harshavardhini, R.K., Murugan, M.,
Keerthana, 5., Aispriya., Vinayaka.,
Ramaswamy, A, Prabhakaran, J. and
Ramaswamy, M. 2025. Comparative genomics
and synteny analysis of PP2C phosphatases in
modern and wild sugarcane cultivars for
insights into abiotic stress response. Frontiers
in Plant Science 16: 1596800. doi: 103389/
fpls.2025.1596800.

Likchitha, A., Kona, F, Sangh, €., Kulkarni, G,
Singh, S, Tomar, RS, and Chavada, Z. 2025.
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Germplasm characterization for early
maturity and fresh seed dormancy at
morphological and molecular levels in
groundnut, Journal of Food Legumes 38(2):
255-263. https://doi.org/10.53550/
flv38.2.267.

. Lohot, V.., Thamilarasi, K., Ghosh, J.,

Mohanasundaram, A. and Thakur, VM. 2025.
Assessment of changes in leaf biochemical
constituents of Palas (Butea monosperma)
during different stages of lac insect (Kerria
lacca Kerr) life cycle. International Journal of
Tropical Insect Science 45: 1483-1488.
https://dol.org/10.1007/542690-025-01519-2.

Mahesh, P, Srikanth, J., Appunu, C,
Singaravely, B, Puthira Prathap, D., Alfred
Danie, J, Mahendran, B, Mohanraj, K., Gopi, R
and Mirmala, R. 2025, Spotted stem borer Chifo
partellus; Occurrence, biology and relative
resistance In Erfanthus arundinaceus. Sugar
Tech 27: 433-448. httpsy/dolorg/10.1007/
§12355-024-01516-8.

Mahesh, P, Srikanth, 1, Singaravelu, B,
Mahendran, B. and |swarya, B. 2025. A method
to screen sugarcane hybrids against Chilo
sacchariphagus indicus using artificial diet.
International Journal of Tropical Insect Science
45; 457-461. https://doi.org/10.1007/542690-
025-01426-6,

. Malathi, P, Viswanathan, R, and Ramesh

Sundar, A. 2025. Mechanized sett treatment-
An innovative technology to deliver various
agro-inputs for the management of
sugarcane diseases including G5D.
Phytopathogenic Mollicutes 15(1):145-146.

. Manimekalai, R., Jain Mary, A, Mohanraj, K,

Marayanan, J., Vanish, R. Mrudula, K.P,
Saranya, J., Gokul, M., Rajeev Kumar, Gujjar,
R.5., Selvi, A, Vasantha, 5. and Hemaprabha, G.
2025. Evaluation of genetic variability,
phenotypic stability and interrelationships
among the guantitative traits of sugarcane

45.

46,

47.

48,

48,

50.
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under drought stress. Journal of Applied
Biotechnology Report 12{2):; 1652-1667.
doi:10.30491/jabr.2024.463598.1747.

Manimekalai, R., Mair, 5., Rag, G.P, Babu, M.K.,
Baranwal, V.K. and Gandhi, K, 2025, Current
and future molecular diagnostics of palms
phytoplasmas, Technology Society of Basic and
Applied Sciences 15(1); 163-164,

Maruthadural, R., Das, B, and Kumar, P. 2025,
Predicting the global invasion risk of ambrosia
beetle Euplatypus parallelus under climate
change based on CMIPE projections.
International Journal of Biometeorology 69(11):
3035-3048. doi10.1007/s00484-625-03005-3.

Mathesh, 5., 53anbagavalli, 5., Geetha, P, Janaki,
P, Gnanachitra, M, and Sritharan, M. 2025.
Perspectives on nutrient management
through different farming practices for
sugarcane production. Plant Science Today,
https:/doi.org/10.14719/pst. 2627,

Murugavelu, @.5., Harish Chandar, 5.R,
Sakthivel, 5.K., Ramaswamy, M., Swaminathan,
A, and Chinnaswamy, A. 2025, Progress and
updates of CRISPR/Cas3-mediated genome
editing on abiotic stress tolerance in
agriculture: Areview, Sugar Tech 27{1): 29-43,

MNandini, K., Kumar, PG.5,, Sheelamary, 5., Selvi,
A, Rachel, LV, Indusha Yazhini, E., Karpagam,
E., and Lakshmi, K. 2025. Proteomics-basad
genetic regulation of sugarcane cell wall
biosynthesis for bicenergy applications. Sugar
Tech 27: 1382-1396. httpsy/doi.org/10.1007
/512355-025-01599-x.

Marendra Kumar,, Dutta, R, Rathnakumar, A.L,
Ajay, B.C., Gangadhara, K., Praveen, K., Rani,
K. and Bera, S.K. 2025, Phenotyping of
groundnut genotypes in different
environments to identify resistant sources of
Alternaria leaf blight. Journal of Advances in
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Centre, Karnal, Haryana. pp.30-41.

kKumari, 5., Amaresh. and Manimekalai, R
2025. Bicinformatics essentials: From
sequence data to genomic analysis in R, Im:
Basic and applied R programming for
agricultural research, ICAR-Sugarcane
Breeding Institute. Murall, B, Lakshmi Pathy, T.,
Vinayaka. and Jagadeshwaran, P. (Eds), ISEN
978-93-85267-46-8.pp. 127.

Lakshmi Pathy, T., Vinayaka and Amaresh.
(2025). Hypothesis testing in R. In: Basic and
applied R programming for agricultural
research, P Murali, T. L. Pathy, Vinayaka, & P.
Jagadeshwaran (Eds.), ICAR-5ugarcane
Breeding Institute, Coimbatore. Vol. 1. ISBN
978-93-85267-46-8. pp. 79-90.

Malathi, P, Rajula Shanthy, T, Ramesh Sundar,
A, Selvakumar, R., Gopi, R, Vennila, A,
Ramasubramanian, R. and Ravindra Malk.
2025. Healthy nursery programme for
sustainable sugarcane agriculture - Role of
mechanized priming of sugarcane setls
{Tamil}. In Recent technologies for improved
sugarcane productivity. Malathi, P. Rajula
Shanthy., T, Vennila, A., Ramesh Sundar, A. and
Govindaraj. P (Eds.). ICAR-Sugarcane Breeding
Institute, Coimbatore, [SBN: 978-93-8526/7-47-
5.pp: 93-98.

Mohanraj, K. and Hemaprabha, G 2025,
Breeding clonally propagated crops. In: Next
generation plant breeding, Sree Rangasamy,
5.R and Subbarayan, 5, (Eds). Professional
Prints, New York, USA. ISBN: 978-1-966695-28-
8.pp.663-682.

Murali, P, Hari, K., Suresha, G.S., Puthira Pratap,
., Jagadeshwaran, P and Lawanya, 5. 2025.
Role of Agri-Business Incubator unit of [CAR-
SBI for entrepreneurship development. In:

24,
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26,

27.
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Recent technologies for improved sugarcane
productivity. Malathi, P. Rajula Shanthy, T,
Vennila, A., Ramesh Sundar, A, and
(Gavindaraj. P. (Eds). ICAR-Sugarcane Breeding
Institute, Coimbatore, ISBN: 878-93-85267-4/7-
5.pp: 159-167.

MNeha, P, Meena, MR, Aappnu, C.and Mikhil, M.
2025. Plant small RMAs; Research progress and
applications in regulating plant stress
responses. In: Functional RMNAs in plants,
developing climate-resilient and stress-
resistant crops. Chen, LT, (Ed). Academic Press.
DOL: 10.1016/C2024-0-00085-9. 15SBN: 978-0-
443-33341-5, pp. 67-80,

Palaniswami, €., Vennila, & and Kasthuri
Thilagam, V. 2025, Soil health managementin
sugarcane (Tamil). In: Recent technologies for
improved sugarcane productivity. Malathi., P,
Rajula Shanthy, T, Vennila, A, Ramesh Sundar,
A, and Govindara), P. (Eds), ICAR-Sugarcane
Breeding Institute, Coimbatore, ISBN;975-93-
B5267-47-5. pp. 73-80.

Palaniswami, €., Kasthuri Thilagam, V. and
Vennila, A. 2025. Nutrient management for
sustainable sugarcane cultivation (Tamil). In:
Sugarcane farming for prosperity. D. Puthira
Prathap. (Eds). ICAR-Sugarcane Breeding
Institute, Coimbatare, ISBN: 978-23-85267-45-
1.pp: 87-102,

Pooja, D. and Kumar, R. 2025. Importance of
soil testing for a healthy sugarcane crop. In:
Challenges and solutions for sugarcane crop
{Hindi}. Pooja, D., Kumar, R, Meena, M.R. and
Chhabra, WLL. (Eds). ICAR-Sugarcane Breeding
Institute Research Centre, Kamal, Haryana. pp.
53-55.

Poaja, D, Kumar, R and Meena, M.R. 2025,
Integrated nutrient management in
sugarcane crop, deficiency symptoms and
diagnosis. In: Challenges and solutions for
sugarcane crop (Hindi), Kumar, R. Meena, M.R.,
Pogja, D. and Chhabra, ML. (Eds), ICAR-
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Sugarcane Breeding Institute Research
Centre, Karnal, Haryana, pp, 56-62,

Puthira Pratap, D. and Murali, P. 2025, Use of
ICT in sugarcane, In: Recent technologies for
improved sugarcane productivity (Tamil)
{Eds.). Malathi,, F. Rajula Shanthy., T, Vennila,
A., Ramesh Sundar, A, and Govindaraj. P. (Eds).
ICAR-Sugarcane Breeding Institute,
Coimbatore. ISBN: 978-93-85267-47-5. pp:
143-148,

Rajula Shanthy, T. 2025, Strategies for effective
transfer of technologies in sugarcane. In:
Recent technologies for improved sugarcane
productivity. Malathi., P Rajula Shanthy, T,
Vennila, A, Ramesh Sundar, A. and Govindaraj.
F. (Eds). ICAR-Sugarcane Breeding Institute,
Coimbatore, pp: 136-142. ISBN: 978-93-
85267-47-5.

Ramasubramanian, T., Yogambal, C.,
Singaravelu, B, and Malathi, P. 2025, Pesticide
management in sugarcane (Tamil), In: Recent
technelogies for improved sugarcane
productivity. Malathi,, B Rajula Shanthy, T,
Vennila, A., Ramesh Sundar, A. and Govindara.
P. (Eds). ICAR-Sugarcane Breeding Institute,
Coimbatore. ISBN: 978-93-85267-47-5. pp.
121-128.

Ramesh Sundar, A. and Malathi, P 2025,
Integrated disease management in sugarcane
{Tamil). In: Recant technologies for improved
sugarcane productivity. Malathi, P Rajula
Shanthy., T, Vennila, A, Ramesh Sundar, A. and
Govindaraj. P. (Eds). ICAR-Sugarcane Breeding
Institute, Coimbatore, [SBN: 978-93-85267-47-
5.pp. B5-92.

Sankaranarayanan, C. 2025, Sugarcane
nematode management under tropical
conditions. In: Climate smart sugarcane
cultivation. Bhatt, Varma, R, K. K., Prasad, 5.
and Oliveira, M. (Eds). CRC Press, USA, ISBN:
Q717749719971 pp. 443473,

34

35.

36.

37.

38,

39.
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Sankaranarayanan, 5. 2025. White grub
control in sugarcane using insecticidal
nematodes (Tamll). In: Recent technologies
forimproved sugarcane productivity, Malathi,,
P. Rajula Shanthy. T. Vennila, A, Ramesh
Sundar, A. and Govindaraj. P. (Eds). ICAR-
Sugarcane Breeding |nstitute, Coimbatore.
ISBM: 978-93-85267-47-5.

Singaravelu, B, Ramasubramanian, T. and
Mahesh, P. 2025, Management of sugarcane
pests in Tamil Madu (Tamil). In; Recent
technologies for improved sugarcane
productivity. Malathi, P. Rajula Shanthy., T,
Vennila, A, Ramesh Sundar, A, and Govindaraj.
P. (Eds). ICAR-Sugarcane Breeding Institute,
Coimbatore, ISBN: 978-03-85267-47-5.pp. 99-
110,

Singode, A., Sager, R., Prathima, P.T,
Domathoti, B, Dheeravathu, 5.N., Pandey, 5.
and Satyavathi, C T, 2025. Proso millet, In; Plant
genebank utilization for trait discovery in
millets, IV, Singapore: Springer Nature
Singapore, pp. 187-213,

Vennila, A., Kasthuri Thilagam V., Palaniswami,
C. and Malathi, P 2025, Settling Transplanting
Technology (Tamil). In: Recent technologies
forimproved sugarcane productivity Malathi,,
P. Rajula Shanthy, T, Vennila, A, Ramesh
Sundar, A. and Govindaraj. F. (Eds). ICAR-
Sugarcane Breeding |nstitute, Coimbatore.
ISEM:978-93-85267-47-5.pp. 67-72,

Vinayaka. and Jagadeshwaran, P. 2025.
Introduction ta R and descriptive statistics. In:
Basic and applied R programming for
agricultural research. Murali, P, Pathy, TL,
Vinayaka, and Jagadeshwaran, P. (Eds),
ICAR-Sugarcane Breeding Institute,
Coimbatore, Vol, 1. ISBN 978-93-85267-46-8.
pp 1722,

Vinayaka. and Kumari, 5. 2025, R software -
RStudio download and installation. In: Basic
and applied R programming for agricultural



41,

research. Murali, P, Pathy, TL, Vinayaka, and
Jagadeshwaran, P, (Eds), ICAR-5ugarcane
Breeding Institute, Colmbatore. Vol. 1, ISBN
078-93-85267-46-8. pp. 1-16,

. Vinayaka. and Murall, P. 2025, Data

visualization, In; Basic and applied R
programming for agricultural research. Murall,
B, Pathy, T.L, Vinayaka and Jagadeshwaran,
P. (Eds), ICAR-Sugarcane Breeding Institute,
Coimbatore. Vol. 1. ISBN 978-93-85267-46-8,
pPp.23-44.

Vinayaka, Lakshmi Pathy, T, Gopalareddy, K.
and Amaresh. 2025. Design of experiments
and practical applications using R. In: Basic
and applied R programming for agricultural
research. Murali, B, Pathy, TL, Vinayaka. and
Jagadeshwaran, P (Eds), ICAR-5ugarcane
Breeding Institute, Coimbatore. Vol. 1, ISBN
978-93-85267-46-8. pp.45-78.

Presentations in conference/ Symposia/
Seminars/Workshops/R & Dworkshops

1.

Akila Dharshini Venkatachalam,, Rachel Lissy
Vargheese., Indusha Yazhini Sankararaj.,
Hariprasath, M. and Lakshmi Kasirajan. 2025,
LIM transcription factor as a key regulator of
salt stress lalerance In the sugarcane cultivar
T5-GS 20-24: An integrated morpho-
physiological and gene expression study. In:
6" International Conference on Plant
physiology for translational genomics and
physiology for sustainable agriculture at
TNAU, Coimbatore during 15-18 December
2025 pp172,

Alagupalamuthirsolai, M., Arun Kumar, R, Harl,
K. Krishnapriva, V., Gomathi, R. and Kannan, K.
2025. Effect of co-occurrence of high night
temperature and water deficit stress in
sugarcane. In: The International Conference
on Advances in plant health improvement for
sustainable agriculture at VOC Agricultural
College and Research Institute, Killikulam
during 14-16 February 2025.pp.273.
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3. Alagupalamuthirsolai, M., Arun Kumar, R, Hari,

K., Krishnapriva, V., Gomathi, R. and Kannan, K.
2025, Combined application of melatonin and
chitosan mitigate water deficit stress in
sugarcane. In: 6" International Conference on
Plant physiology for translational genomics
and physiology for the sustainable agriculture
organized by Tamil Nadu Agricultural
University and Indian Society for Plant
Physiology at TNAU, Coimbatoreduring 15-18
December 2025, pp.55.

Alarmelu, 5., Jayabose, (., AnusheslaV.,
Karuppaiyan, R. and Govindaraj, P. 2025,
Assessment of distinctiveness, uniformity and
stability of sugarcane varieties (Saccharum
officinarum). In: 54 Annual convention of
SISSTA at Thirupathi, Andhra Pradesh during
19-20 September 2025. pp.125-130.

Alarmelu, S, Vasantha, S, Sheelamary, S.,
Anusheela, V., Arunkumar, R, Lakshmipathy, T.,
Mutharasu, S. and Amburose, 5. 2025,
Estimation of genetic variability in
introgressed sugarcane hybrids and their
response to drought stress. In: 54" Annual
convention of SISSTA at Thirupathi, Andhra
Pradesh during 19-20 September 2025, pp.
118-124.

Anitha., Jeyakumar.,, Vijayalakshmi,,
Sassikumar, Manimekalai, R, Gomathi, R,
Djanaguiraman., Vanitha. and MNageswari.
2025. Responses of sugarcane genotypes to
hypoxia: Physiclogical and molecular analysis.
In: 8" International Conference on Plant
Physiology, for Translational Genomics and
Physiology for Sustainable Agriculture {ICPP
2025) at TMAU, Coimbatore during 15-138
December 2025, pp.156.

Anusha, 5., Kannan, K., Hari, K., Krishnapriya, V.
and Geetha, P. 2025. Effect of tillage and weed
management practices on sugarcane weed
productivity, profitability and energetics in
tropical India. In: 8" International Agronomy
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Congress on Re-envisioning agronomy for
smart agri-food systems and environmental
stewardship at CSIR-MNational Physical
Laboratory (NPL), New Delhi during 24 - 26
Movember 2025.pp. 176-178.

Appunu Chinnaswamy,, Harish Chancdar, 5.1,
Mahalakshmi Subramanian., Sakthivel Surya
Krishna. Swathi Thangavel, Girija Sangari
Murugavelu,, Viswanathan Chinnusamy.,
Saranya Nallusamy., Sobhakumari, V.P, and
Gomathi, R. 2025. A polycistronic tTRNA-gRNA
guided Cas9 multiplexing approach for
targeted improvement of abiotic stress
tolerance in sugarcane. In: International
Genomics and crops abiotic stress tolerance
symposium at Texas Tech University, Lubbock,
Texasduring 20-21 November 2025,

Appunu Chinnaswary. 2025. Exploration of
abiotic stress-responsive genes from wild
species of Saccharum complex to improve
multiple abiotic stress tolerance in sugarcane.
In: International genomics and crops abiotic
stress tolerance symposium at Texas: Tech
University, Lubbock, Texas during 20-21
Movember 2025,

Appunu Chinnaswamy. 2025, Targeted gene
editing in sugarcane forimproved tolerance to
drought and salinity stresses. In: National
Seminar on Advanced technologies of
sugarcane production in relation to climate
Resilienceat VS|, Puneduring 30-31 July 2025.

Arun Kumar, R, Alarmelu, 5., Mohanraj, K.,
Krishnapriya, V., Anusha, 5.,
Alagupalamuthirsoiai, M., Arumuganathan, T,
Sreenivasa, V., Gomathi, R, Palaniswami, C,
Kannan, K. Raja, R, Vasantha, 5., Hemaprabha,
G. and Govindaraj, P. 2025, Morpho-
physiological traits and drone-based indices
for sugarcane productivity in tropical
conditions. In; 6" International Conference on
Plant physiology (ICPP) for translational
genomics and physiclogy for sustainable

12

13.

14.

15.
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agricultureat TNAU, Caimbatore during 15-18
December 2025. pp.39.

Geetha, P, Hari, K., Subramani, T. and Anusha,
5. 2025. Building resilience in sugarcane-
based cropping systems through nature-
based approaches. In: Sixth International
Agronomy Congress at CSIR-NPL, New Delhi
during 24-26 November 2025. pp. 262-263.

Geetha, B, Harl, K., Vennlla, A. and Anusha, 5.
2025, Conservation agriculture for sustainable
use and management of natural resources to
impreve productivity in sugarcane based
cropping system. In: International Conference
on Advanced innovations and technological
frontiers in agricultural sciences, agricultural
englneering, sericulture, food technology,
biotechnology, fisherles science, veterinary
and animal sclences at RVS college,
Coimbatore during 9-10 January 2025, pp.68.

Geetha, P, Rajula Shanthy, T., Palaniswarni, C.
and Thirunavukkarasu, M. 2025. Sustaining
Sugarcane Production through Sugarcane
based Farming System in Tropical India. In: 1st
Internaticnal Farming systems conference for
transforming food, land and water systems
under global climate change at ICAR-IIFSR,
Modipuram, Meerut during 07-09 March
2025.pp.154.

Gomathi, R., Arun Kumar, R, Krishnapriya, V.
Shanthi, R.M. and Govindaraj, P. 2025
Evaluation of climate resilient drought-
tolerant sugarcane clones for the Peninsular
Zone of India. In: The South Indian Sugarcane
& Sugar Technologists' Association (SISSTA)
54" Annual Convention at Tirupati during 19-
20 September 2025. pp. 236-242,

Gomathi B, Arun Kumar, R., Shanthi, B.M. and
Govindaraj, P. 2025, Critical analysis of
screening for drought tolerance in sugarcane
under tropical conditions. In: 83" The Sugar
Technologists' Association of India Annual



17,

18,

19,

20,

21,

Convention at New Delhi during 24-26 July
2025.pp. 26-33.

Gomathi, B. and Venkataramana, 2025,
Climate-smart practices for sustaining
sugarcane productivity under changing
climate. In: Proceedings of The South Indian
Sugarcane & Sugar Technologists' Association
54" Annual Convention at Shree Convention,
Tirupati during 19-20 September 2025. pp.
243-2449,

Gomathi, R. 2025. Phenotyping for abiotic
stress tolerance in sugarcane. In: Proceedings
of Mational Conference on Sustainable and
resilient agriculture: Innovations, strategies,
and policy frame works at Vanavayaran
Institute of Agriculture, Pollachl, Tamil Madu
during 5-6 December 2025, pp.188-198,

Gomathi, R., Arun Kumar, R. and Krishnapriya,
Y. 2025, Physiological approaches for
developing climate resilient sugarcane. In: 67
International Conference on Plant physiclogy
for translational genomics & physiology for
sustainable agriculture at Tamil Madu
Agricultural University, Coimbatore during 15-
18December 2025, pp.+47.

Kasthuri Thilagam V., Vennila, A. and C.
Palaniswami, 2025. Temporal dynamics of
waterlogging induced changes on redox
chemistry and nutrient availability under
sugarcane soils. In: 33" National conference
on Land and water management for
ecological restoration and agricultural
sustainability at Punjab Agricultural
University, Ludhiana during 08 -10 December
2025.

Kasthuri Thilagam, V. and Manivannan, 5,
2025, Assessing the carbon sequestration
potential of soil and water conservation
interventions at the watershed level. In:
International Conference on Sustainable
technologies for energy and environment at
PSG Institute of Advanced Studies,

22.

23,

25

26,
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Coimbatore during 27-29 Novermnber 2025. pp
68-69,

Krishnapriya, V., Arunkumar, R, Anusha, S,
Alagupalamuthirsolai, M., Gomathi, R. and
Vinu, V. 2025, Physiological approaches to
decode nutrient use efficiency in sugarcane,
In: 6" International Conference on
Translational genomics and physiology for
sustainable agriculture at Tamil Nadu
Agricultural University, Coimbatore during 15-
18 December 2025. pp.37.

Lakshmi, K. 2025.Transcriptomic insights on
lignin bilosynthesis and precise gene
modification towards biomass conversion in
sugarcane, In: The Plant and Animal Genome
Conference at New Delhi during 18-20 March
2035,

. Lakshmipathy, T. 2025. Partial least square

regression-based selection of traits conferring
drought tolerance in Saccharum spontaneum.
In: 6"International Conference on Plant
Physiolegy at Tamil Madu Agricultural
University, Coimbatore during 15-18 January
2025.pp.106.

Mahadeva Swamy, H.K, Hemaprabha, G,
Mohanraj, K, Appunu, C, Manimekalai, R,
Gopalareddy, K., Annadural, A, Prabhakaran,
AL, Vinith, N, Mutharasu, S, Amaresha, B,
Maruthi, R.T., Lakshmi Pathy, T, Kona Praveen.,
Gobu, R, Alarmelu, 5, Shanthi, RM. and
Govindaraj, P, 2025, Identification of molecular
markers associated with drought tolerance in
sugarcane (Saccharum spp.). In:
6"International Conference on Plant
physiclogy at Tamil Nadu Agricultural
University, Coimbatore during 15-18 January
2025, pp.168.

Mahesh, P, Singaravelu, B, Stikanth, J., Hari, K.,
Sankaranarayanan, <, Salin, K.P, Appunu C,
Suresha, G.S., Nirmala, R. and Ishwarya, 2025.
In: 2nd International Conference on Biological
control: Biocontrol contributions to one
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health organized by Society for Biocontrol
Advancement and [CAR-NBAIR, Bengaluru
during 25-28 February 2025. pp. 265.

Manimekalai, R. and Viswanathan, €. 2025.
Advancing sugarcane improvement through
emerging gene. In: 6"International
Conference on Plant physiclogy at TNAL,
Coimbatore during 15-18 December 2025.
ppAd.

Maruthi, R.T, Vinayaka., Anna Durai, A,
Mohanraj, K. Prathespa, M. Mazhar, B.,
Mahadeva Swamy, HK, Lakshmi Pathy, T,
Gobu, R. and Praveen Kona, 2025. Database
systemn as an aid in the sugarcane crossing
program, In: International Conference on
Plant physiology translational genomics and
physiology for sustainable agriculture at
TNAL, Coimbatore during 15-18 December
2025, pp.247.

Meena, M.R., Kumar, R., Alarmelu, 5.,
Lakshmipathy, T., Amaresh, Pooja., D,
Chhabra, M.L. and Govindara), P. 2025.
Towards climate-smart bloenergy: identifying
high biomass drought-tolerant sugarcane
clones. In: National conference on Advance in
climate-conscious crop science organized by
University of Agricultural Sciences at
Bangalore from 31 October to 02 November
2025, pp. 248,

Murali, P. 2025. Role on Agri Business
Incubator (SugarcaneEdge@) for profitable
business option for sugarcane farmers In:
Regional Agricultural Exhibition and Seminar
organized by the Department of Agriculture
and Farmers Welfare, Tamil Nadu at
Tiruvannamalaiduring 27-28 December 2025.

Pooja, D, Kumar, R, Preet, K., Appunu, C, Rana,
R., Meena, M.R. and Chhabra, W.L. 2025. Effect
of prolonged salinity stress on physioclogical
and vield traits in recently evolved sugarcane
genotypes. In: International Salinity
Conference on Worldwide efforts on cutting-

32

33,

35,

n 150 -

edge approaches for restoring saline
ecosystems organized Jointly by ICAR-CCARI
and ICAR-CSSRI at Goa from 29 Octoberto 01
MNovember 2025, pp. 54,

Rachel Lissy Vargheese, Indusha Yazhini
Sankara]., Akila DharshiniVenketachalam. and
Lakshmi Kasirajan. 2025. Lighin modification
in sugarcane using CRISPR/Cas9 for improved
bioethanol production. In: 6" International
Conference on Translational genomics and
physiclogy for sustainable agriculture at
TNAU, Coimbatore during 15-18 December
2025. pp:136.

Rajula Shanthy, T. and layabose, C. 2025.
Sharing success of demand based
techneological interventions for sustainable
livelihood in tribal expanses. In: 2"
International Extension Education Congress
on Rethinking social ecolegy in a digital
landscape at Institute of Agricultural Sciences,
Bhubaneshwar during 24-26 November 2025,

. Ramesh Sundar, A., Kana Valiyaveettil

Lakshana., Ashwin, N.M.R., Amalamaol,
Dharmaraj,, Jeevalatha, A, Ramesh, R,
Malathi, P. and Viswanathan, R. 2025.
Decrypting molecular signatures of
Colletatrichum falcatum, the red rot pathogen
of sugarcane - way forward to engineer
pathogen-derived resistance. In: National
Conference on Emergence issues and
sustainable strateglies in plant health
management: A global perspective organized
by Indian Phytopathological Sodiety jointly
with ICAR-CCRI at Nagpur during 19-21
January 2025,

Ramesh Sundar, A, Kana Valiyaveettil
Lakshana., Ashwin, MN.M.R., Amalamaol,
Dharmaraj., Jeevalatha, A, Ramesh, R,
Malathi, P. and Viswanathan, R. 2025. Shifting
paradigms in understanding plant disease
resistance from gene-to-gene concept to the
era of omics applications, In: International
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37.
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conference on One health perspectives in
global plant protection research at TNAU,
Coimbatore during 19-21 February 2025.

Ramesh Sundar, A, Kana Valivaveettil
Lakshana., Ashwin, N.M.R., Amalamaol,
Charmaraj,, Jeevalatha, A., Ramesh, R,
Malathi, P. and Viswanathan, R. 2025.
Proteomic approaches for biotic stress
management. In: ICAR sponsored Winter
school, Department of Plant Pathology, Tamil
Madu Agricultural University, Coimbatore
frorm 25 February to 17 March 2025.

Sankaranarayanan, C. 2025. Entomo
pathogenic nematodes in pest control: From
lab to commercialization. In: International
Conference on One health perspectives in
global plant protection research at Tamil Nadu
Agricultural University, Coimbatore during 19-
21 February 2025, pp. 347-353.

Sankaranarayanan, C. Salin, KP, Harl, K.,
Singaravely, B., Sivakumar, U., Karthikeyan, 5.
and Rajeshkumar. M. 2025. Molecular and
biochemical characterization of symbiotic
bacteria. Photorhabdus [ Xenorhabdus spp.
and its insecticidal activity against Galleria
mellonella larvae L, white grub Heloirichia
serrata B and purification of insecticidal
metabolites. In: Second International
Conference on Biological control; Biocontrol
contributions to one health organized by
Society for Biocontrol Advancement and
ICAR-MBAIR, Bengaluru during 25-28 February
2025, pp.200.

Shanthi, RN, Pathy, T.L., Gomathi, R. and
Govindaraj, P. 2025, Co 13013 (AKSHAYA) - A
high vyielding climate resilient variety for
Peninsular India. In: SISSTA 54" Annual
Convention at Thirupathi, Andhra Pradesh
during 19-20 September 2025, pp. 232-235.

Sheelamary, 5. 2025. Sugarcane research for
enhanced productivity and climate resilience,
In: International conference on Crops-climate

47.

42.

43,

155 -

ICAR-SB] Annual Report 2025

resilience optimization for productivity and
sustainability at Mohan Babu University,
Tirupathl, Andhra Pradhesh during 9-11
December 2025,

Sheelamary, 5., Karthikeyan, 5., Sobhakumari,
VLB, Dhanapal, K, Vivek Kumar, R, Ponselvan,
A. and Govindaraj, P. 2025. Breeding climate-
resilient sugarcane utilizing different
cytotypes of Saccharum spontaneum, In; 10"
International Conference on Global research
initiatives for sustainable agriculture & allied
sciencesat MPUAT, Udaipur, Rajasthan during
05-07 October 2025, pp.64-65.

Sheelamary, 5., Kasirajan, L., Suganya, A,
Annadural, A. and Gomathi, R, 2025.
Harnessing phenotypic variation In sugarcane
(Saccharum spp.) interspecific hybrids to
enhance drought adaptability. In:
6"International Conference on Plant
physiology on translational genomics and
physiology for sustainable agriculture at
THAL, Coimbatore during 15-18 December
2025.pp:72.

Sheelamary, 5., Shanthi, R.M., Ponselvan, A,
Sridhar V., Appunu, C. and Govindaraj, P. 2025.
Genotype = environment interaction and
cane yield stability analysis in sugarcane using
the AMMI approach. In: 54" Annual
convention of SI55TA at Thirupathi, Andhra
Pradhesh during 19-20 September 2025. pp.
225-231.

. Singaravelu, B, Suresha, G.S5., Appunu, C,

Crickmare, M., Shu, C, Zhang, 1, Srikanth, J,
Harl, K., Sankaranarayanan, C,, Mahesh, P. and
Nirmala, R. 2025. Novel Bacillus thuringiensis
Berliner crystal toxin gene CryB85al for
resistance against white grub Holotrichia
serrata F. in sugarcane. In; 2™ International
Conference on Biological control; Biocontrol
contributions to one health organized by
Society for Biocontrol Advancement and
ICAR-NBAIR, Bengaluru during 25-28 February
2025.pp.202.
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45. Suganya, A, Lakshmi, K, Sheelamary, 5. 46. Valarmathi, R., Anjan Pradhan., Prasad

Praveen Kona, 5andhya, M., Kiruthika, R,
Pradeep, M. and Govindara], P. 2025,
Functional root anatomy and assessment of
MYE transcription factor in sugarcane clones
under drought condition. In: SISSTA 54"
Annual Convention at Thirupathi, Andhra
Pradesh during 19-20 September 2025.
pp277-284,

Gandham, Appunu, C, Mahadeva Swamy,
H.K., Mchanraj, K. and Niranjan Baisakh. 2025,
Drought response of Erianthus germplasm
clones and comparative transcriptomics:
Identifying potential genetic resource for
breeding high biomass and drought adaptive
sugarcane genotypes. In: International
Conference on Plant and Animal Genome at
S5an Diego, California, USA during 10-15
January 2025.

11 RESEARCH PROGRAMMES

Breeding superior sugarcane varieties of 9, Studies on sugarcane pest and their
different maturity with improved cane yield, management,
uality and resistance to biotic and abiotic
;TESS:S 10. Bastc and applied studies of sugarcane
' phytonematodes and entomopathogenic
Enhancement of sugarcane germplasm and nematodes.
development of pre-breeding material, . o o
" o g 11. Economic and statistical studies in sugarcane
Sugarcane genomics and molecular markers. and sugar production system.
Gene discovery and genetic transformation in 12. Transfer of sugarcane technologies.

sugarcane.

Development of cropping systems and
improved agronomic practices to enhance

13.

Value addition and product diversification in
sugarcane.

3 14, All India Coordinated Research Project

sugarcane productivity.

{Sugarcane).
Enhancing physiological efficiency of 5. ANl lndid Coordinated Research Project 6h
sugarcane. i g

Biological Control.
Matural rgnur::e managerf}ent for enhancing 16: AICRP o Seed (Crops Sugdrcane:
productivity and sustainable sugarcane
production. 17. All India Network Project [AINF) on soil

Host resistance, interactomics, pathogen
variability, diagnosis and disease
managementinsugarcane

18.

n ] 5 -

arthropod pests, Management of white grubs
through EPN and Bt.

All India Network Project (AINP) on
Biotechnology.
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CONSULTANCY, SERVICES, INTELLECTUAL PROPERTY,

- TECHNOLOGY MANAGEMENT AND COMMERCIALIZATION

+ MTA was signed between ICAR-5B] and ICAR- + Llicenses: Licensed SBIEC 14006 - An Energy

CICR for two novel Cry8 genes discovered by cane with high biomass production to  M/s
ICAR-5BI towards the development of Radix Lifespaces Pvt. Ltd., Bangalore,
transgenic cotton for the management of Karmataka with a revenue of Rs. 2.35 lakhs,
cotton stem weevil, ICAR-5BI EPN Biopesticide fermulation to two

firms M/s Biowall Agrihealth Private Limited,
Magpur, Maharashira and M/s Gannamaster
Agro Industries Private Limited, Sangli,

4+ Received registration certificates for Co 12029
{Karan 13}, Co 18009 and Co 13035 (Karan 14)
from PPV&FRA. One application was

submitted to PPVRFRA as extant variety for Co Maharashtra for Rs. 5.00 lakhs, Cotesia flavipes

17018, and Telenomus dignus mass multiplication

technology against INB with release station to

4+  Annual return forms pertaining to nine ICAR- M/s Ramdev Sugars Private limited, Madhya

SBI sugarcane varieties, KARAN-2 (Co 0718), Pradesh with a revenue of Rs. 0.60 lakhs. ICAR-

KARAMN-9 (Co 05011), Co 0238, Co 06030, SBI variety Co 17018 to six firms: M/s Rana

Co 09004 (Amritha), Co 12006 (UPAHAR), Sugars Limited, Amritsar, Punjab; M/s Uttam

Co 11015 (Atulya), Sankalp {Co 12009) and Sugar Mills Ltd. Bijnor, Uttar Pradesh; M/s

Co 15023 (Karan-15) and paid annual fee of Rs. Mawana Sugars Limited, Rajendra Place, New

18,000. Copyright applications were Delhi; M/s Avadh Sugar & Energy Ltd, Bijnor,

submitted for 14 publications of which five Uttar Pradesh; M/s PBS Foods (Sugar) Pvt. Ltd,,

certificates werereceived. Chandpur, Uttar Pradesh and W/s

+ World Intellectual Property Day was Piccadily Agro Industries Limited, Karnal,
celebrated on 2 May 2025. Dr. A. Vidhyavathi, Haryana witha revenue of Rs. 3.60 lakhs.

Professor and Head (Agricultural Economics),
IPMC, CARDS, TNAU, Coimbatore delivered a
lecture on'Capitalizing the research outcomes
Inte IPR In research Institutions: Some
insights’

+ A total of 10 MolUs were signed and overall
commercialization activity gave a revenue of
Rz, 12.55 lakhs through licensing and paid a
G5T of Rs. 2.26lakhs.
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Dr. & Vidhyavathi delivering lecture Licensed 5BIEC 14006 to Licensed ICAR-5BI EPN

(02 April 2025) M/s Radix Lifespaces Pvt. Ltd,, Biopesticide formulation to
Bangalore M/s Biowall Agrihealth, Nagpur
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Licensed ICAR-5BI EPN Licensed C. flavipes and T, dignus Licensed variety Co 17018 to

Biopesticide formulation to mass multiplication technology M/s Uttam Sugar Mills Ltd.
M/s Gannamaster, Sangli to M¢s Ramdev Sugars Put Ltd, Bijnor, Uttar Pradesh
Madhya Pradesh
Geneticstocksregistered 20250176791; Dt. 07/11/2025) on 7
Movember 2025,

+ Chandran, K, Nisha, M., Mahendran, B, Gopl,
R, Suresha, G.S,, Hari, K, and Hemaprabha, G. + Rajula Shanthy, T, Alarmelu, 5, Jayabose,

2025 Germplasm GUK14-48 of sugarcane C. Malathi, P, Bakshi Ram. Glimpses of Cane
(INGR25037). Adviser- A digital compendium on sugarcane’
LD-202501771050n 12 November 2025,

Copyrights obtained
+ Malathi, P, Viswanathan, R., Ramesh Sundar,
+ Gomathi, R. Training Manual on 'High A, Ravindra Naik, Rajula Shanthy, T, Vennila,
throughput sampling using optical properties A. Ramasubramanian, T. Sugarcane Sett
(Understanding and Application)’. LD- Treatment Device User Manual. LD-

20250178151 on 05 Decamber 2025,

13 | MEETINGS, WORKSHOPS AND EVENTS ORGANIZED

Zonal Breeders and Plant Protection RepublicDayand Independence Day
Scientists Meet-2025

Republic Day was celebrated on 26 January 2025,
ICAR-5BI and AICRP on Sugarcane jointly Independence Day was celebrated in the Institute
organized the Zonal Breeders and Plant Protection on 15 August 2025. Dr. P. Govindaraj, Director
Scientists Meel-2025 at ICAR-3BIRC, Kannur on 17 hoisted the national flag and addressed the staff of
January 2025. Dr. T.R. Sharma, DDG (C5), ICAR was the Institute,
the Chief Guest.

Republic Day (26 January 2025) Independence Day celebration
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Interactive Meeting

Aninteractive division wise meeting chaired by Dr.
Prasanta Kumar Dash, ADG (CC) was held on 24
February 2025 to discuss the progress of research
projects.

International Women's Day

International Women's Day was celebrated in the
Institute on 10 March 2025 with the theme 'For all
women and qirls: Rights, equality and
empowerment’. Ms. Pradeepa Saravanan, Clinical
Dietician and Diabetes Educator, Coimbatore
graced the occasion as Chief Guest.

Women's Day celebration (10 March 2025)

Inauguration of Institute facilities

Dr.D.K.Yadava, DDG (CS), ICAR inaugurated Dr. K.V.
Srinivasan Sugarcane Disease Screening and
Quarantine Complex, National Sugarcane Flower

Induction Facility and laid the Foundation stone of

the Breeding Laboratory Annexe of the Institute
on 12 April 2025,

Ladies Common Room

A well-furnished 'Ladies Room' was established at
the Institute by the Wornen's Cell and inaugurated
by the Director on 22 December 2025,

Inauguration of Quarantine
Complex by DDG (C5)

Inauguration of National Sugarcane
Flower induction Facility
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ICAR-South Zone Sports Meet

Organized the ICAR-South Zone Sports Meet at
Mehru Stadium, Coimbatore during 8-11 April
2025. In all, 978 participants from 28 ICAR-
institutes participated in the Meet. The Opening
Ceremony was inaugurated by Shri 5. Harlharan,
Deputy General Manager, 5tate Bank of India,
Coimbatore and presided over by Dr. P Govindaraj,
Director, ICAR-SBI and Chairman of the Organizing
Committee. Dr. R. Selvarajan, Director, ICAR-NRCE,
Tiruchirapalli and Shri Ranganathan Ramasami,
Regicnal Manager, State Bank of India, Coimbatore
were Guests of Honour, Dr, DK, Yadava, DDG (C5)
was the Chief Guest of the Clesing Caremony. Dr.

Foundation stone laying of the
Breeding Laboratory Annexe
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Venkatesa Palanichamy, Dean (Agriculture), TNAU,
Coimbatore graced the occasion, ICAR-IHR,
Bengaluru secured the Owverall Championship
Trophy,

'Poshan Pakhwada' 2025

ICAR-5BI celebrated 7™'Poshan Pakhwada’2025 by
arganizing a series of events during 08-22 April
2025, Mutrition Awareness programs were
organized in three nearby Anganwadis and a
lecture on 'Balanced diet for healthy life' was
delivered by Dr. A. Jenit Osborn, Associate
Professor, Department of Community Medicine,
PSGIMSR, Coimbatore on 22 April 2025,

Orientation Workshop on Viksit Krishi
Sankalp Abhiyan (VKSA)

ICAR-5B1 had actively participated in the nation-
wide VKSA-Kharif campaign, which aimed to
modernize Indian agriculture through scientific
farming, farmer training, sustainable practicesand
tech-driven growth from 29 May to 12 June 2025,
Sixty staff from the Institute interacted with
farmers on climate-resilient varieties, technologies
and the benefits of existing Central and State
Government Schemes in 17 districts of Tamil Nadu
and Puducherry, &n Orientation Workshop on
‘Viksit Krishi Sankalp Abhlyan' was conducted for
the scientists who werea deputed for the campaign
on 27 May 2025, wherein the Deputy Director of
Agriculture, Coimbatore, Bank Officers and other
officials handled the sessions.

All the Scientists of 5BI-RC, Karnal were part of the
ICAR-NDRI constituted VKSA team, visited many
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villages and interacted with farmers from 29 May
to 12 June 2025,

International Yoga Day

The 117 International Yoga Day was celebrated on
21 June 2025 with activities including lectures,
video campaign, yoga practice, quiz and yoga
competitions.

ICAR-SBland ICAR-CICR Collaborative Meet

ICAR-5BI collaborated with |CAR-CICR in
conducting a meeting on ‘Stakeholders
consultation on enhancing cotton production’ at
ICAR-Sugarcane Breading Institute on 11 July
2025, The Meet was chaired by Shri Shivraj Singh
Chauhan, Hon'ble Unilon Minlster of Agriculture
and Farmers Welfare. Shri. Girira] 5ingh, Hon'ble
Union Textile Minister Government of India,
Agricultural Ministers of Haryana and Punjab, Dr.
M.L Jat, Secretary, DARE and Director General,
ICAR, Dr, DK, Yadhava, DDG (CS), Dr, Prasanta
Kumar Dash, ADG (CC) and Dr. P Govindaraj,
Director, ICAR-5B| graced the occasion. An
interaction between scientists and farmers was
held todiscuss the issues related to cotton.
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Shri. hlwaj Singh Chauhan addmsig
the gathering
ICAR-5BI stallin ICAR Foundation Day

A stall depicting the Institute technologies was put
up in ICAR Foundation Day at NASC Complex New
Delhion 16July 2025,

Mera Gaon Mera Gaurav

Eighteen teams comprising four scientists each
had identified 90 villages {Coimbatore - 75, Karnal -
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Dignitaries visiting ICAR-SBI stall

10 and Kannur - 5) for adoption. Baseline surveys
were conducted initially and the major constraints
identified were drought, non-availahility of inputs
in time, poor marketability of the produce, high
cost and unavailability of labour and livestock
health issues. Periodical visits were made to the
adopted villages and technical guidance was
provided to the farmers for improving their
livelihood. Group meetings and demonstrations
on new technologies like sett treatment device
were canducted In turmeric, banana and
vegetables in the adopted villages. Extension
literature on specific topics was distributed.
Several meetings, campaigns and training
programs were oraanized in the adopted villages
in Coimbatore, Karnal and Kannur.

Hindi Day

Hindi Day was celebrated at the Institute on 30
September 2025. Various competitions were
conducted and winners were awarded,

Awareness Campaign on PM-DDKY
organized

An awareness campalgn on 'Pradhan Mantrl Dhan
Dhaanya Krishi Yojana (PMDDKY}, a new scheme
by the Indian government to support farmers was
organized at the Institute on 11 October 2025, The
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Awareness Campaign on PM-DDEY at ICAR-SBI

launch by the Hon'ble Prime Minister was
broadcast live for the benefit of farmers in
Coimbatore region, Shri. Amman K. Arjunan, MLA
for Coimbatore Morth inaugurated the campaign
and urged farmers to maximize the benefits of
schemes such as the National Mission on Natural
Farming and the ‘PM Krishi Sinchayee Yojana.
Presiding over the event, Dr. P Govindaraj,
Director, ICAR-5B| emphasized the advantages of
the newly launched initiatives by the Hon'ble
Prime Minister. Over 330 farmers participated in
the campaian.

Swachchh Bharat Abhiyan

The Institute actively maintains a clean and green
environment through regular cleanliness
campaigns involving all staff. Special Campaign
5.0 was Implemented in the Institute for
institutionalizing swachhta and minimizing
pendency in government offices in two phases.
Activities during the 'Preparatory phase' (15-30
September 2025} included identification of

Activities under Swachchh Bharat Abhivan
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pending references, identification of campaign
sites for cleanliness and beautification drives and
assessment of redundant / scrap material for
disposal. 'Implementation Phase' (2-31 Octocber
2025) focused on space management, cleaning of
black spots, beautification of office, dispasal of
scrap / redundant materials, cleanliness drives in
the campus, fields and chosen villages. 'Swachhta
pakhwada' was implementad in the Institute and
Research Centres during 15-31 December 2025
and the activities included pladge taking,
cleanliness / sanitation drives, Swachhta
Awareness Day, review and weeding out of old
records, Swachhta runs, green / plantation drives,
community outreach, signature campaign and
'Kisan Samman Diwas!

ICAR-SBiFoundation Day

The 114" Foundation Day of the Institute was
celebrated on 23 October 2025. Dr. Sanjay Kumar,
Chairperson, Agricultural Scientists Recruitment
Board, New Delhi was the Chief Guest and Dr.
Raman Thangavelu, Directar, ICAR-NRHPN was the
Guest of Honour of the function.

Vigilance Awareness Week

Vigilance Awareness Week was observed from 27
October 2025 to 2 Novemnber 2025, Pledge taking
ceremony, Vigilance awareness walkathon and

essay competitions were organized.
Dr. 5, Jayaprahasam, LR.5, Additional Director
General, DGGI, Coimbatore Zonal Unit delivered
the Vigilance Awareness lecture an "Vigilance; Our
shared responsibility’

Mational Unity Day

All the staff participated in the National Unity Day
celebration on 31 October 2025, starting with
Pledge taking ceremony followed by short video
screening on the theme 'Ek Bharat Shreshtha
Bharath' and a Walk for unity to promote the
message of national integration and collective
strength.

Release of PM-KISAN scheme

All staff of the Institute and sugarcane farmers
from nearby villages participated in the live
webcast of the Hon'ble Prime Minister's event an
'21%release of the PM-KISAN scheme' as well as
inauguration of 'South India Natural Farming
Summit -2025" In CODISSIA Trade Fair Complex,
Coimbatore on 19 Movember 2025. Special
lectures on 'Central and State scheres for farmers'
and 'Matural farming insugarcane'were arranged.,

Commemoration of 150 years of National
Song

On commemaoration of 150 years of Matlonal Song
'Yande Mataram', all staff of the institute
participated virtually in the formal launch of the
commemoration by Hon'ble Prime Minister at
Indira Gandhi Indoor Stadium, New Delhi on 07
Movember 2025. A mass singing of 'Vante
Matararn'was organised to mark the occasion.

Constitution Day

To commemaorate the adoption of the
Constitution of India, Constitution Day was
celebrated at the Institute (Somvidhan Diwas) on
26 November 2025, wherein all the staff
participated in the scheduled 'Reading of the
Freamble of the Constitution) reaffirming their
commitmenttouphold its ideals.



World Soil Day 2025

World Soil Day 2025 was celebrated at Bannarl
Amman Sugars Ltd, Thirukovilur  with the
participation of over 120 farmers from
Tiruvannamalai and Tirukoilur districts of Tamil
Madu on 2 December 2025. Four progressive
farmers were honoured with 'Best Farmer Awards'

World Soil Day (2 December 2025)

14

Institute Management Committee Meeting

The 102™ Institute Management Committee
Meeting was held at the institute on 25 February
2025,

Research Advisory Committee meeting

The XXX| Research Advisory Committee meeting
of the Institute was held on 28 July 2025 at ICAR-
SBl, Coimbatore under the Chairmanship of Prof,
5.K.Sharma, FormerVice Chancellor, C5K Himachal
Pradesh Agricultural University, Palampur. The
following members of the committee participated
in the meeting: Dr, B.L. Jalali, Dr. A,R. Sharma, Dr. R,
Srinivasan, Dr. 5.5. Singh, Dr. J. 5ingh, Dr. Prasanta
Das, ADG (Commercial Crops), ICAR (onling), Dr. P
Govindaraj, Divector ICAR-5BI, Dr. Dinesh Singh,
Director, ICAR-ISRI, Lucknow. Dr. A. Ramesh
Sundar, Member Secretary, all Heads of Divisions,
Sections, Regional Stations and all the scientists of
5Bl participated Inthe RAC meeting.

ICAR-SBI Annual Report 2025

appreciating their efforts for sustainable soil
health management in sugarcane farming.

Seminar [ Lectures

+ Aninvited lecture on 'Reviving sugar industry
in Tamil Nadu: Challenges and opportunities'
by Dr. R, Viswanathan, Director, ICAR-ISRI was
organized by MAAS Chapter, Coimbatore on
15 April 2025 (hybrid mode).

An interaction meeting of scientists with
officials from Sugarcane Industries
Department, Govt. of Bihar at ICAR-SBIRC,
Karnal to discuss on the future prospects of
5BIRC, Karnal technolegies in Bihar on 16 April
2025.

COMMITTEES

Recommendations

1. The second phase of CRP on Agro-biodiversity
being coordinated by NBPGR, New Delhiis to
start during 2026 and sugarcane should be
included in the programme.

Precise phenotyping of germplasm for traits
of interest such as red rot, waterlogging,
drought, biotic and abiotic stress tolerance,
multiple ratooning potential etc. should be a
priority under the regular programme of the
institute and the digital database is to be
prepared and continuously updated for the
use of breeders.

3. High throughput genotyping of the most
promising clones is required to be undertaken
systematically. The combination of
phenotyping and genotyping marker data of
the clones will help in undertaking GWAS and
G5 studies to reveal their overall genetic merit,

=161 =
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which is pre-requisite to modern data-driven
sugarcane improvement,

The phenotypic and genotypic data will help
in identifying markers linked to the traits of
interest, which areto be validated and used In
the markers assisted selection and breeding
sugarcane varieties for multi-ratooning
potentiality, resistant to red rot and
waterlogging.

The long-term trials of Natural Farming and
Conservation Agriculture should encompass
all the related aspects of productivity,
profitability, soil health, microbiome and
climate change mitigation,

Effective collaboration of the scientists from
Crop Production Division (Plant Physiology
and Biochemistry) and Crop Improvement |s
required so that the superior lines / plant
ideotypes identified with higher
photosynthetic efficiency, tolerance to
drought, waterlogging, salinity, and other
abiotlc stresses are utilized in the breeding
programme,

Drones, Artificial Intelligence, Sensor and
Mano-based technologies, Machine learning
etc. are to be utilized In an appropriate
manner to enhance sugarcane productivity.

Tractor-operated sugarcane sett planter and
settling transplanter showing improved
efficiency and resource-saving are to be
validated through on-farm trials.

Survey and surveillance of emerging pests
and pathogens of sugarcane and their
management by integrating botanicals/bio-
pesticides/new generation pesticides.

e

10.

11.

12,

13

14.

Screening of advance lines/interspecific
hybrids/germplasm lines against major pest
and pathogens of sugarcane using artificial
epiphytotic conditions/hot spots/molecular
techniques to identify new and reliable
donors.

Biological control should be made as a field
reality and the results are to be demonstrated
at the stakeholders' levelfor better conviction.

A long-term ecological research programme
to be initiated to establish correlation among
soil health, microbiome and soil organic
matter content.

Impact assessment of diffusion of the ICAR-5BI
technologies as well as the related constraints
analysisshould becarried out,

Field level demonstrations by each scientists
involving other concerned scientists should
focus on Institute developed warieties and
technologies with large up-scaling potential.

Institute Research Committee Meeting

Institute Research Committee Meeting was held at
the Institute during 22-26 September 2025 to
discuss the progress of the research projects.
Eleven new research projects were approved for
theensuing year.
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PARTICIPATION IN CONFERENCES, MEETINGS,
WORKSHOPS, SYMPOSIA AND SEMINARS

Title Date Participant(s)

Annual General Body Meeting of Indian Scciety for 8 January 2025 Dr. M. Alagupalamuthirsclai
Spices held at ICAR-IISR, Kozhikode

International Conference on "Advanced innovations  9-10 January Dr. P Geetha
and technological frontiers in agricultural sciences 2025
2025' at RS college, Coimbatore organized by

Western Ghat Researcher Association of Agricultural
Sciences and Technology

Plant and Animal Genome Conference, San Diego, 10-15 January D, R. Valarmathi
California, USA 2025

Zonal Breeders and Plant Protection scientists 17 January 2025 | Drs. A. Ramesh Sundar,
meet-2025 of AICRP on Sugarcane at ICAR- SEI, M.L. Chhabra, M.R. Meena

Regional Centre, Kannur

Mational conference on 'Emerging issues and 19-21 January Dr. A. Ramesh Sundar
sustainable strategies in plant health management: 2025
A global perspective’ organized by indian
Phytopathological Society at Nagpur

Cotton Germplasm Field day held at ICAR-CICR - 24 January 2025 | Dr. P Govindaraj
Regicnal Station, Coimbatore
Mational Conference on 'Innovations in Biology and | 28-29 January Dr. C. Appunu

Biotechnology for their application in agriculture 2025
and animal sciences for food security' at
AC & RI, Pudukkottai, TNAU

International conference on 'Global research 20-22 January Dr. Shweta Kumari
initiative for agriculture science and technology' 2025

{online) organizad by IGKV, Raipur and NADCL

Board of Studies Meeting, |ARI-Mega University 24 January 2025 | Dr. M.L. Chhabra
Karnal Hub at ICAR-IIWEBR, Karnal

Online Brainstorming session on 360 degree 27 January 2025 | D D. PuthiraPrathap

approach to exploring new horizons in Agricultural
Extension Education' organized by |ART,
NMV University, Virudhunagar

Annual DUS review meeting at Authority Bhawan, 130-31 January Dr. M.R. Meena
Mew Delhi 2025

Webinar on Sugarcane based Agri-Startup 03 February 2025 | Dr. V. Krishnapriya
ecosystem’ organised by Sugarcane Edge®,
Agribusiness Incubation Centre, ICAR-SBI,
Caoimbatore

n 163 =
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Title

Mational Seminar on 'Computational mining
integrative omics for biomedical research’
at Bharathiar university, Coimbatore

28" meeting of ICAR Regional Committee No. 05
at MASC Complex, New Delhi

Date
14 February 2025

18 February 2025

Participant(s)

Dr. Shweta Kumari

Dr. M.L.Chhabra

International Phytoplasmaologists working group
workshop at ICAR-IISR, Lucknow

2" International conference on 'Biological contral:
Biocontral contributions to one health' held at
ICAR-NBAIR, Bengaluru, organized by Society for
Biocontral Advancement

23-28 February
2025

12528 February

2025

Dirs, P. Malathi,
K. Nithya, R. Manimekalai

Drs. C. Sankaranarayanan,
B. Singaravelu, P. Mahesh

at ICAR-IISR, Calicut

CTC-FONTAGRO Executive Seminars on Strategic
dialogues for the future: Shaping the agricuftural
science agenda in Latin America, the Caribbean
and the United States, University of Florida,
Galnesville, Florida

3-15 May 2025

Webinar on 'Investing in Innovations’ followed by -5 March 2025 All scientists
'Gene bank for crops germplasm' organized by

Department of Science & Technology at ICAR-SBI,

Coimbatare

Webinar on 'SmartCane: Al and satellite tech for & March 2025 All scientists
high-yield sugarcane farming' organized by ISMA

at ICAR-SBI, Coimbatore

National symposium on "Emerging innovations in 6-7 March 2025 Dr. C. Appunu
Biochemistry and Biotechnology for holistic

development of agriculture' held at SKAUST, Jammu

1* International Farming Systems Conference 7-9 March 2025 Dr. P Geetha
organized by FSRDA- Farming Systems Research

and Development Association at Meerut

18" Scientific Advisory Committee of Krishi Vigyan 13 March 2025 Dr. M. Nisha
Kendra, Panniyur, Kannur

The Plant and Animal Genome Conference 18-20 March Dr. K. Lakshimi
(PAG Asia 2025) at New Delhi 2025

44" Scientific Advisory Committee meeting of KVK, 19 March 2025 Dr.T. Rajula Shanthy
Coimbatare |

Networking and knowledge sharing session in the 8 April 2025 Dr. P. Malathi
Innovators Meet organized by ICAR- NIRCA

Institutional Biosafety Committee (IBSC) meeting 5 May 2025 Dr. A, Ramesh Sundar

Dr. B. Manimekalai

13" Sugarcane Workshop organized by Ganna
Master Agro Industries

11 May 2025

= 164 =
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Title

Inaugural of 'Viksit Krishi Sankalp Abhiyan' at
Kallipatti village, Erode

VESA program organized at Meerut in a sugarcane
dominated area

ICAR-SB] Annual Report 2025

Date
29 May 2025

|01 June 2025

Participant(s)
Dr. P. Govindaraj

Drs. M.L. Chhabra,
Ravinder Kumar

Webinar on ‘Combating plastic pollution for
healthy environment' organized by Academy of
Matural Resource Conservation and Management,
Lucknow

Stakeholder Brainstorming Session on
'Sustainability and enhancement of sugarcane
productivity in India} organized by the
Department of Food and Public Distribution,
Ministry of Consumer Affalrs, Food and Public
Distribution, GOI, New Delhi

Mational workshop on Techniques in focus:
Enhancing cytological skills' organized by
University of Calicut

05 June 2025

112 June 2025

|12-13 June 2025

Dr. V. Kasthuri Thilagam

| Drs. P. Govinda raj,

M.L, Chhabra,
Ravinder Kumar

D VP Sobhakumari

32™ NAAS Annual General Body Meeting (online) 115 June 2025 Dr. A. Ramesh Sundar

81" review meeting of TOLIC at ICAR-NDRI, Karnal 30 June 2025 Dr. M.L. Chhabra,
Pramod Kumar

Technical session on 'Integration of artificial 02 July 2025 Dr. P Govindaraj

intelligence in sugarcane farming’ organized by

Mational Federation of Cooperative Sugar

Factories Ltd, New Delhi

Board of Studies meeting of the 1ARI-Mega 14 July 2025 Dr. M.L. Chhabra

University Karnal Hub at ICAR-I'WBR, Karnal

National Webinar on 'Best management 18 July 2025 Dr. M.L. Chhabra

practices to prevent red rot of sugarcane in

Morth India' organized by ICAR-IISR, Lucknow

and the Society for Sugarcane Research and

Promotion, New Delhi

Brainstarming sesslon on ‘Researchable issues in 24 July 2025 Dr. D. Puthira Prathap

Agricultural Extenslon’ at TNAU, Coimbatore

83" Sugar Technologists' Association of India (STAI)  24-26 July 2025 | Dr. R. Gomathl
Annual Convention at Mew Delhi
National seminar on 'Advanced technologies of 30-37 July 2025 | Dr.C. Appunu

sugarcane production In relation to climate
resilience’ at VSl Pune

Wnrkﬁhnp on "Transforming food, land and water
systems to combat climate crisis for Tamil Nadu
state at ICAR-IISWC, Udagamandalam

12 August 2025
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Drs. V. Kasthuri Thfiaga m,
5. Shealamary,
Ms. Adhini 5. Pazhany
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Title

Meeting for screening of awards applications to
recagnize the bast AICRP Centre under AICRP
{Wheat & Barley) at ICAR- IWBR, Karnal

Zoom meeting on 'Future-proofing sugarcane:
Global breakthroughs in breeding for enhanced
performance’ arganized by ISMA

Date
13 August 2025

119 August 2025

Participant(s)
Dr. M.L. Chhabra

Dr. P Govindaraj

32" Foundation Day and Kisan Mela of ICAR-
Mational Research Centre for Banana, Trichy

ANRF Project Advisary Committee meeting (under
ARG Plant Science) at KIT University, Bhubaneswar

94" CVRC meeting held at New Delhi

21 August 2025

[1-2 September
I 2025

08 September
2025

Dr. P. Govindaraj

Dr. A, Ramesh Sundar

Dt P Govindaraj

Presentation on 'Future-proofing sugarcane: Global
breakthrough in breeding for enhanced
Performance' at India Sugar and Bioenergy
Conference organized by ISMA, New Delhi

Nodal Officer's meet of VKSA Rabi campaign at
NASC, New Delhi

Steering Committee meeting of Directorate of

11-12 September
2025

15-16 September

2025

- 16 .Septemher

2025

Dr. P. Govindaraj

Dr. B Govindaraj

Dr. T. Rajula Shanthy

54" Annual Convention organized by SISSTA at
Tirupati

19-20 September
2025

Dirs. .M. Shanthi,

R. Gomathi, 5. Alarmelu,
. Malathi, A. Suganya,
5. Sheelamary

Worlshop on 'Creation of agricultural advisories 23 September Dr. T, Rajula Shanthy

using 'Kisan Sarathi Kosh' at ICAR-IARI, Mew Delhi 2025

AICRP- QRT meeting held at CMFRI, Kochi 23 September Dr. V. Jayakumar
2025

Meeting on National Consultation on Sustainable 30 September Drs. P. Govindaraj,

Sugarcane Economy jointly organized by Rural 2025 Ravinder Kumar,

Voice, NFCSF, and ICAR at NASC Camplex, New Delhi M.R. Meena

10" International Conference on Global research 05-07 Dctober Dr. S. Sheelamary

initiatives for sustainable agriculture & allied 2025

sciences at MPUAT, Udaipur

43" IMC meeting at ICAR - Central Citrus Research 6 October 2025 | Dr. R. Manimekalai

Institute, Magpur, Maharashtra

Global Startup Summit 2025 at CODISSIA Trade Fair  9-10 October 2025 | Dr. B Murali

Complex, Coimbatore

Visit to Amaravathi Co-operative Sugar Mills as a 110 October 2025 | Dr. C. Palaniswami

nominated member of the Expert Committee
under Dept. of Sugar, Tamil Nadu
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Title

MNational Symposium on 'Innovative approaches
for integrated pest management' organised by
SRM College of Agricultural Sciences at
Madhuranthagam, Chengalpattu

Seminar on "Sugarcane farmingin the context of a
changing climate, cost savings in production, and
achieving sustainable sugarcane production’ at
Kohlapur

ICAR-SB] Annual Report 2025

Date
10 October 2025

111 October 2025

Participant(s)

Dr. T. Ramasubramanian

Drs, K. Kannan,
H.K. Mahadeva Swamy

Annual review meeting of the ICAR-SBI-ISMA 13-14 October Drs. P. Govindaraj,
collaborative project on varietal eveluation at DCM - 2025 K. Mohanraj,
Shriram Ltd., Ajbapur, Uttar Pradesh Ravinder Kumar
Haryana Cane Control Board meeting at 18 October 2025 | Drs. M.L. Chhabra,
Chandigarh Ravinder Kumar
3" International Online Conference on Agriculture,  22-24 October Drs. A Vennila,
organized by MDPI 2025 V. Kasthuri Thilagam
International Salinity Conference 3.0 on "Worldwide 29 October Dr. Pooja

efforts on cutting-edge approaches for restoring 01 Novernber

saline ecosystems' at ICAR-CCARI, Goa 2025

Stakeholders meeting on price policy for sugarcane 30 October 2025 | Dr. B Murali

crop for the 2026-27 sugar season at New Delhi

National seminar on ‘Advance in climate-conscious |31 October- Dr. M.R. Meena

crop science’ at UAS, Bangalore

02 November
2025

ANRF Project Advisory Commiittee meeting (under
ARG Plant Science) at lISER Pune

6-7 Movember
2025

D, A. Ramesh Sundar

12" International Conference on Agriculture and
Veterinary Jointly organized by College of
Agriculture, Goa & UAS, Dharwad

16-18 November
2025

20-21 November

Dr. V.G, Dhanya

International Genomics and crops abiotic stress Dr. C. Appunu
tolerance symposium at Texas Tech University, 2025

Lubbock, Texas .

Second International Extension Education Congress  24-26 Movember | Dr. T, Rajula Shanthy
on 'Rethinking social ecology in a digital landscape' 2025

at Institute of Agricultural Sciences, Bhubaneshwar

6" International Agronomy Congress on 24-26 November | Drs. P. Geetha,
'Re-envisioning Agronomy for smart agri-food 2025 5. Anusha

systems and environmental stewardship’

Group Meeting of #I(’_RP on Sugarcane at Assam
Agricultural University, Jorhat, Assam

|27-28 November

2025

s, | G s

Drs. B Govindaraj,

A. Ramesh Sundar,

K. Kannan, R.M. Shanthi,

5. Alarmelu, A, Anna Dural,
R. Gopi, P. Mahesh,
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Title Date Participant(s)
K. Elayaraja, B. Singaravelu,
M.L. Chhabra, M.R. Mezna,
Ravinder Kumar
International Conference on "Sustalnable 27-29 Navemnber | Di V. Kasthurl Thilagam
technaologies for energy and environment’ at 2025
P5G Institute of Advanced Studies, Coimbatore
AGM-AICRP an IFS at RARI, Jaipur, Rajasthan 28-29 November |Dr. P. Geetha
2025
Mational Conference on "Sustainable and resilient 05-06 December |Dr. R. Gomathi
Agriculture: Innovations, strategies and policy 2025
frameworks' atVanavayaran Institute of
Agriculture, Pollachi
33" National Conference on 'Land and water 08-09 December | Dr. V. Kasthurl Thilagam
management for ecological restoration and 2025

agricultural sustainability' organized by the Seil
Conservation Society of India at PAU, Ludhiana

International conference on Crops - climats
resilience optimization for productivity and
sustainability at Mohan Babu University, Tirupati

2" International workshop-cum-Webinar on
'Advances in CRISPR Cas genome editing in plants'
organized by Glostemn Private Limited, Chandigarh

6" International Conference on 'Translational
genomics and physiclogy for sustainable
agriculture’ at TNAU, Coimbatore

Regional Agricultural Exhibition and Seminar
organized by the Department of Agriculture &
Farmers Welfare at Tiruvannamalai

9-11 December

2025

-15-1 2 December

2025

- 15-18 December

2025

[27:28 Decernber |

2025

Dr. 5. Sheelamary

Drs. R, Ramesh,
A, leevalatha

Drs, R, Gomathi,

V. Krishnapriya,

R. Arunkumar,

R, Manimekalal,

PT. Prathima, R.T. Maruthi,
K. Elayaraja,

M. Alagupalamuthirsolai,
R.Valarmathi,

5.Sheela Mary,

T. Lakshmipathy,

H.K. Mahadeva Swamy

Dr. B Murali

International Conference on "Sustainable
innovations in agricubture, veterinary and allied
sciences' organized by UAS Raichur, Baramulla

29-31 December
2025

=168 =
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16 DISTINGUISHED VISITORS

+ [DOr ML Jat, Secretary, DARE and Director

General, ICAR visited the Institute on 11 July
2025, He paid visits to tissue culture lab, ex sifu
Soccharum spontaneumn collection, National

DG visiting National sugarcane flower
induction facility

4+ [r. DK Yadava, DDG {CS), ICAR visited the

Institute during 11-12 April 2025 to inaugurate
several newly created infrastructural facilities.

Dr. Prasanta Dash, ADG (CC), ICAR visited the
institute during 24-25 January 2025 for MTA
signing between |CAR-5BI and ICAR-CICR. He
also addressed the participants of the Hands
on training program on 'Advanced tools of
molecular biology and biotechnology' and
distributed certificates.

=169 =

sugarcane flower induction facility, agronomy
fields, integrated farming system unit, Dr.\.
Srinivasan sugarcane disease screening
facility and sett treatment device unit.

DG visiting Dr. K.V, Srinivasan sugarcane disease
sereening facility

+ Board of Directors from The Malegaon

Sahakari Sakhar Karkhana', Baramati,
Maharashtra on 20 August 2025,

br. Prakash Maiknavare, Managing Director
and Dr. RB. Doule, Chief Cane Advisor,
Mational Federation of Cooperative Sugar
Factories Ltd, for the discussion on the
identification of location-specific climate-
resilient sugarcane varieties for the progress
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and prosperity of the Indian sugar industry on
11 March 2025.

+ Shri B, Kartikey Dhanji, LAS., Secretary,
Sugarcane Industries Dept, Govt. of Bihar on
07 July 2025.

+ A team of executive members from South
Indian Sugar Mills Association, Tamil Madu
{SISMA-TN) for a technical discussion on a

Dr. Prasanta Dash, ADG (CC), ICAR
(24-25 January 2025)

Shri B. Kartikey Dhanji, LAS., Secretary, Govt, of Bihar
(7 July 2025)

project proposal entitled 'Artificial
Intelligence based precision farming platform
for sustainable sugarcane production’ with
the scientists on 14 October 2025.

+ A team of delegates from Agricultural
Development Trust, Baramati, Maharashtra to
gain insights into the ongoing varietal
development and advanced research
activitiesduring 17-18 December 2025.

Officials fram NFCSF, New Delhi
{11 March 2025)

Board of Directors from The Malegaon 55K
(20 August 2025)

170 -
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17 PERSONNEL

H.K. Mahadeva swamy

Sclentist (Plant Breeding)

Name ' Designation & Discipline Email ID
P, Govindaraj Director P.govindaraj@icar.org.in
Division of Crop Improvement
R.M, Shanthi Pr. Scientist (Plant Breeding) & Head = rm.shanthi@icarorg.in
A.). Prabakaran Pr. Scientist (Plant Breeding) Prabakaran.aj@icar.org.in
0. Neelamathi Pr. Scientist (Seed Technology) D.Meelamathi@icar.arg.in
5. Alarmelu | Pr. Scientist (Plant Breeding) - 5.Alarmelu@icar.orgin
A, Selvi - Pr. Scientist (Biotechnology) | ASelvigicar.orgdn
V.P. Sobhakumari Il Pr. Scientist (Gen.&Cyto) - Vp.sobhakumari@icar.org.in
A Suganya | P, Scientist (Economic Botany) - ASuganya@icarorg.in

S Karthigeyan Pr.Scientist (Plant Breeding) | Karthikeyan.s@icarorg.in
ﬁ. An na-D ﬁra% | Pr Scientist (Plant Bre.ed{ﬁ.g} - A.Aﬁnﬁﬂu mi@icé r.urg.lﬁn
R. Manimekalai Pr. Scientist (Biotechnology) R.Manimekalai@icarorg.in
R. Karuppaivan | Pr. Scientist (Plant Breading) | Karuppaiyﬁ@icar.urg;in
C. Jayabose Pr. Scientist{Genetics] CJayabose@icar.org.in
K. Muhanraj_ | Pr. Scientist (Plant ﬁreedinq} - k.mahanraj@imr.org_.'tn
K. Devakumar 5t. Sclentist (Plant Biotechnology) Devakumar.k@icar.org.in
C. Appunu  Pr. Scientist (Plant Breeding) | cappunu@icar.org.in
K. Lakshmi Pr. Scientist (Biotechnology) k.lakshmi@icar.org.in
K. Thamilarasi  Pr. Scientist (Biotechnology) | Thamilarasik@icar.org.in
P.T. Prathima Pr. Scientist (Biotechnology) Prathima.pt@icar.org.in
Adhini 5. Pazhany Scientist | Adhinl.sp@icar.org.in
K. Elayarzja Sr. Scientist (Plant Breeding) Elayaraja.k@icar.org.in
5. Sheelamary 5r. Scientist {(Plant Breeding) Sheelamary@icar,org,in
K.T. Ravi Kiran Scientist{Plant Breeding) | ravi.kt@icar.org.in
R. Valarmathi | Scientist (Eco. Bot. and PGR)V , alarmathi.r@icarorg.in

Mahadevaswarny hlk@icar.orgin

T. Lakshimi Pathy Sclentist (Plant Breeding) Lakshmipathyt@icarorg.n
Kona Praveen ' Scientist {Plant Breed?g} i Kona.praveen@icar.org.in
R. Gobu Scientist {Genetics & Plant Breeding) = Gobu.r@icar.org.in

Shweta Kumari ' Scientist (Bioinformatics) ' Shweta ku mari@lcamrgjn

— (7]
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Name  Designation & Discipline Email ID

Amaresh  Senior Technical Officer - Amaresh@icar.org.in
L. Elango Technical Officer LElango@icar.org.in
R.Raja Technical Officer rraja@icar.org.in

V. Raffee Vicla Technical Officer

K. Selvamuthu
M. Pradheep Kumar

-Teci-'lnical Gﬁ‘lcer
I Senior Technical Assistant

Raffee.viola@icar.org.in

- Séﬁramuthu.k@icar.nrg;in
I Pradheep.Kumar@icar.org.in

K. Dhanapai L Senior Technical Assistant - K.D'hanapa'l'@icar.nrg,in
_i{-,-i-:aja Technical Assistant Raja.k@icar.org.in
K. Kannaian ' Senior Technician i M.KannaEén@'icar,urg.ih

5. Mutharasu
K. Muraleekrishnan

Senior Technician

' Senior Technician

Mutharasu.s@icar.org.in

' k.muraleskrishnan®@icar.org.in

l. Saravanakumar
Suman Saurabh
Satyendra Kumar
R. ;‘.Enpalakrishnan

P. Bhuvanamuzhuthudalyal |

Technician

Technician
Technician

Technician

Principal Private Secretary

Saravanaku mar.l@lcamrg.iﬁ

' Suman.saurabh? @icar.arg.in

- Satye ndra‘kurnaﬂ@icandrg,in

Gt;palakrfshnan.r@ica rorg.in

- p.bhuvana@icar.orgln

M. Murugesan

R. Thimmappan

Skilled Support Staff

Skilled Support Staff

Murugesan.N@icar.org.in

Thimmappan.r@icar.org.in

M. Mallika Skilled Support Staff Mallika.M@icar.org.in

R. Velumani Skilled Support Staff - rvelumani@icarorg.in

5. Manickaraj Skilled Support Staff s.manickaraj@icar.org.in
G. Suresh -'Skiiled Support Staff - g.suresh@icar.org.in
Division of Crop Production

K. Kannan Pr. Scientist (Agronomy) & Head Kannan.k@icar.org.in

C. Palaniswami | Pr. Scientist (SCFM) & PME i/c - Palaniswami.c@icar.org.in
K. Hari - Pr. Sclentl_st_[l";ll_cr;;rc_}i;;]};}_ K.Hari@i:;;rﬂrg._in

R. Gomathi | Pr. Scientist (Plant Physiology) | H.Gnmatht@h:a rorg.in

A Vennila Pr. Scientist (Soil Scier:cE} Vennila. A@icarorg.in

T. Arumuganathan

R. Arun Kumar
G.5 Suresha
‘u" Kasthurr '.I.'i.'l.ilagam

Pr. Scientist (Farm Machinery

& Power)

Pr. Scientist (Plant Physiology)

' Pr. Scientist .[Biochemlstry]

' St. Scientist (Soil Science)

T.Arumuganathan@icar.org.in

- R.Amun@icar.org.in
GS.Suresha@icar.org.in
-.-ﬁﬁihuri;ﬁéicam rgm

P. Geetha

5r. Scientist (Agronomy)

. 72 s

Geetha P@icarorg.in



Name
M. Alagupalamuthirsalai
5. Anusha

_‘I.FK;I;h napriya

- Designation & Discipline
‘Sr. Scientist {Plant Physiclogy)

Scientist (Agronomy)
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Email ID
Alagu.M@icar.org.in
Anusha s@icar.org.in

Scientist (Plant Physiclogy)

k.vengavasi@icarorg.in

5. Mathesh
P Haruni.pri},ra
G. Aswathy

U, Dinesh
T. Kavitha

Technical {i\ﬁ:er

- SeniarTecﬁnicai Assistant

' Senior Technical Assistant

s.mathesh@icar.org.in
' Ha mnlpﬂya.P@Fcar.urg:fn
| G.Aswathy@icar.org.in

Technical Assistant

Senior Technician

I ﬁ.'ﬁ'l'fgﬁéica r.org.in
: Kavifﬁa.T@icar.urg.in

Pramod Sharma

Technical Trainee

Pramod.sharmal @lcar.org.in

P Kannan Skilled Support 5taff . Pkannan@icar.org.in

Eswari Skilled Support Staff eswarl@icar.org.in

K. Saraswathi Skilled Suppaort Staff ks raswathi@icar.org.in
Division of Crop Protection

A Ramesh Sundar Pr. Scientist (Plant Pathology) & Head ' A.Rameshsundar@icar.org.in
N. Geetha ' Pr. Scientist (Agrl. Enterology) GeethaN@icarorg.in

C. Sankaranarayanan

Pr. Scientist (Nematology)

Sankaranarayanan.C@icar.org.in

B. Singaravelu Pr. Scientist (Agrl. Entomology) Singaravelu.B@icar.org.in
P. Malathi Pr. Scientist (Plant Pathology) Malathi.p@icar.org.in

R. Selvakumar | Pr. Scientist (Plant Pathology) | R.Selvakumar@icarorg.in
R. Ramesh Pr. Scientist (Plant Pathology) rramesh@icar.org.in

V. Jayakumar | Pr. Scientist (Piant Pathology) - vjayakumar@icarorg.in

= Hamasubryhanian
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R. Gopi Sr. Scientist (Plant Pathology) rgopi@icar.org.in

A Jeevalatha Sr.Scientist (Plant Pathology)  ajeevalatha@icar.org.in
_M_ F_I.I; ithavalli 51: ;Ci_EI'itI_S'E .{‘-ﬁlgrl. I;ntnmczl-c.:;'yj M;’;nttha;;;ii;gﬁcar.ﬂrg.in
P. Mahesh | Sr. Scientist {,ﬁ;g.rl. Entomology) | PMahesh@icarorg.in

R. Maruthadural 5r. Scientist (Agrl. Entomology) Maruthadurair@icar.org.in
K. Nithya | 5r. Scientist (Plant Pathology) | Nithya.K@icar.org.in

5. Aravindan Scientist{Plant Pathology) ~ aravindan.s@icar.org.in

K. Kaverinathan . _Technical Officer | Kaveﬁnathan.l{@icar.mg.in
C. Yogambal | Senior Technical Assistant ~ Yogambal.c@icar.org.in

M. Rajesh Kumar Technical Assistant - M.Rajeshkumar@icar.org.in
R. Nithiyanantham Technical Assistant R.Nithiyanandhamg@icar.org.in

5. Ananthakumar

Techniclan

. 73 s

Ananthakumars@icar.org.n
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C. Shanmugaraj

V.R. Magarajan
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Designation & Discipline
Skilled Support 5taff
Skilled Support Staff

Statistics and Economics Section

P. Murali

Pr. Scientist (Agrl, Economics)

& Officer I/c

Vinayaka

AKMU

5. Karuppasamy
‘M. Shobhanbabu
Extension Section
T. Rajula Shanthy

. Puthira Prathap

| Pr. Scientist U'ng_ rin.'é_xtensfun]l &

Scientist (Agrl. Statistics)

Technical Officer

Skilled S upport Staff

Pr. Scientist (Agrl. Extension)

Email ID

Shanmugaraj.c@icar.org.in

Ven agarajan@icar,org.in

PMurali@icar.org.in

. Vinayaka@icar.org.in

S.Karuppasamy@icar.org.in

- S-Hc.rlz.nhanbahu.M@icar.nrg.in

Rajula.shanthy@icarorg.in

Ofeanti

Walakappa B. Medegar
R. Sekar

PME Cell

R. Nirmala

5. Kandasamy

Estate

P. Sivaraj

P. Amshaveni

Senior Technician

Skilled Support Staff

Chief Technical Officer

Skilled Support Staff

Technical Officer

Technical Officer I[v.:i_vIIJ

: bp,pmtﬁgélicar.urg]ﬁ

MEB.Medegar@icar.org.in

SekarR@licar.org.in

R.Nirmala@icar.org.in

Kandasamy@icarorg.in

PSivaraj@icar.org.in

FA mshavani@icar.alf-;__.in

A, Shanmugavel
K. Rajeevan

Skilled Support Staff

Skilled Support Staff

Shanmugavel A@lcar.org.in

Rajeevan K@icar.org.n

R. Aribabu

K. Shanmugaraj
. Nagarajan

A, Muthusamy
Farm

J. Emily Florence Daisy Rani
K. Manivannan |
M. Gnanave|

5. Jothimani
Abhishek Kurmar
M. tha ndran

Skilled Support Staff
 Skilled Support Staff
 Skilled Support Staff

Skilled Support Staff

Assistant Administrative Officer
Technical Officer

- Technical Officer

' Seniof Technician
Technician

' Skilled Support Staff

S

- Aribabu.R@icar.org.in
| kshanmugaraj@icar.org.in

~ Gnagarajan@icar.org.in

a.muthusamy@icarorg.in

Emily.Daniel@icar.org.in

k.manivannan@icar.org.in

m.gnanavel@icar.org.in

- Jothirmani.s@icar.orag.in

Abhishak.kumar22@icarorg.in

- CHandran.M_@icar.urg.ln



M. Nagamani
R Palaniammal

A Karuppusamy

Designation & Discipline

 Skilled Support Staff
Skilled Support Staff
Skillet SUpprt SIRe
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Email ID

- Nagamani,M@icar.org.in
| Palanlammal r@icarorg.in

| alamppusamy@icarongin

i¥. Rangasamy Skilled Support Staff k-rangasamy@icar.org.in

M. Natarajan ' Skilled Support Staff . m.natarajan@icar.org.in
Library

5. Manocharan Chief Technical Officer S.mancharan@icar.org.in

R. Monikandan 'Technician - Monikandan.r@icar.org.in
Hindi Cell

5. Maheshwari Assistant Chief Technical Officer S.Maheshwari@icar.org.in
Administrative Staff

V. Ashakumari Administrative Officer Ashakumari.vi@icar.org.in
Establishment

B.V. Santhosh Assistant Administrative Officer BV .Santhosh@icarorg.in
V.Sridhar Assistant Stidhar.vi@icarorgin

M. Jainub | Upper Division Clerk . Jalnub.m@icarorg.in

A. Sathasivam Uﬁber Division Clerk ' Sathasiva ;ﬁ..a@k-a;.urg.in

A Sindhu . Lower Division Clerk - Sindhuﬂ@lcé-mrg‘in -

M. Manickam Skilled Support 5taff | Manickam.M@ic_e-._r:Drg,in

R. Chandran ' Skilled Support Staff rchandran@icar.org.in

Cash & Bills

Sushma Preetha P Assistant Sushma.preetha@icar.org.in
M. Privadharshini Upper Division Clerk M.Privadharshini@icar.org.in
Stores

P. Sivakumar . Assistant Administrative Officer Sivakumar.p@icar.org./nVasudey
V. Galagali Assistant Vasudev.Galagall@icar.org.in
M. Deepa Assistant Deepa.n@icar.org.in

K. Maruthi I Upper Division Clerk . K.Maruthi@icar.org.in

5.K Anumalaviga
C. Vasanthamani
Audit & Accounts
5.B. Baburgj
Kratika Sharma
K.5. Tharani

Upper Division Clerk

Skilled Su pport Staff

Senlor Finance & Accounts OfficerS
Assistant Finance & Accounts Officer
Assistant

n 175 =

Anumalaviga SKi@icar.org.in

Cuyasanthamani@icar.org.in

B.Baburaj@icar.org.in
Kratika.Sharma@icar.orgin
Tharaniks@icar.org.in
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Name Designation & Discipline Email ID

5.T. Subramanyan Upper Division Clerk St.subramanyan@icar.org.in
. Mahalakshmi | Lower Division Clerk | Mahalakshmi@icar.orgin

T. Rajan Skilled Support Staff trajan@icarorg.in
Director's Personal Cell

P. Chinnaswamy Skilled Support Staff Chinnaswamy.p@icar.org.in
ICAR-SBI, Regional Centre, Karnal

M.L. Chhabra Pr. ScientistiPlant Pathology) & ml.chhabra@icar.org.in

Ravinder Kumar

Mintu Ram Meena

Officer I/c

Pr. Scientist (Plant Breeding)

' Pr. Scientist (Plant Breeding)

I Ravinderkumarb@icar.org.in

Mr.meena@icar.org.in

Poaja Senior Scientist (Flant Physiology)
K. Rajasekar ' Scientist (Soil Science)
Pramodkumar  Assistant Chief Technical Officer
Vijay Kumar . . Technica[ Officer
_RaJesh Kumar Senior Technical Assistant
Rameshchand . Senior Technician

Sharique Buhuzaifa Technical Trainee

ICAR-5BI, Research Centre, Kannur

M. Nisha Sr. Scientist (Plant Breeding) &

Officer I/c
V.G. Dhanya Scientist (Seed Technology)
Nici Ashuic :Tech nica I_;Dﬁicer o

Charmendra Kumar

Technical Trainee

poocja@icar.org.in

. Rajasekar.k@icar.org.in

Pramod.kumar7@lcar.org.in

- Vijay kumar@icar.org.in

Rajesh.Kumar11@icar.org.in
Ramesh.Chand21@icar.org.in

Sharique.buh uzai-fé@icar.«.dfg.]n

Nisha.M@icar.org.in

| Dhanyavg@icarorg.in

Nici.ashok@icarora.in

Dharmendra kumard@|car.ong.in

P. Seema

Skilled Support Staff

ICAR-SBI, Research Centre, Agali

R.T. Maruthi

K. Praveen Kumar

Sr. Scientist (Plant Breeding) &
 Officer I/c

Senior Technician

o

Seema.p@icar.org.in

Maruthi.rt@icar.org.in

K.Praveenkumar@icar.org.in
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