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From the Director’s Desk

position as one of the major contributors to the nation’s agricultural economy.

The sector registered significant achievements not only in sugar production but
also in sugarcane productivity, diversification, value addition, and sustainability. The
expanding ethanol programme, increased focus on renewable energy, and adoption
of advanced technologies have further strengthened the industry’s resilience and
competitiveness. These developments have enhanced the economic security of
sugar mills and farmers alike while contributing substantially to the nation’s energy
security, environmental sustainability, and foreign exchange savings.

The Indian sugar industry continued its remarkable progress consolidating its

The sustained growth of the sugar sector has been possible due to continuous
improvements in sugarcane production technologies, enhanced varietal development
programmes, and the increasing adoption of scientific crop management practices.
However, the challenges posed by climate variability, declining natural resources, evolving pest and disease
scenarios, and the need to meet the future demand for sugar, ethanol, and other value-added products necessitate
a paradigm shift towards more precise, resource-efficient, and climate-resilient production systems.

Aligned with the national vision of Viksit Bharat 2047, the ICAR-Indian Sugarcane Research Institute has
continued its efforts to develop innovative and sustainable technologies aimed atenhancing sugarcane productivity,
profitability, and resource use efficiency. The Institute remains committed to delivering science-based solutions
through multidisciplinary research, strategic partnerships, and effective technology dissemination.

In 2025, ICAR-ISRI advanced sugarcane breeding with new releases including CoLk 19204, registration of six
varieties, and multi-location testing, while evaluating 23,000 seedlings and enhancing population improvement
and DUS testing. Research in red rot proteomics and genome editing progressed, alongside the first online seed
cane booking for >2,000 farmers. Seed production reached 10,150 quintals, with CoLk 14201 covering 1.22 lakh ha
and new varieties widely distributed.

Optimized irrigation regimes and mulching based methods improved ratoon yield and water use efficiency,
with rainfall meeting the majority of crop water needs. Enhanced nutrient management, silicon application,
and timely ratoon initiation significantly boosted cane yield, CCS, and crop performance. Integrated weed
management effectively controlled Cyperus rotundus, strengthened crop vigour, and further increased sugarcane
productivity. Efforts towards standardization of drone-based crop protection technologies have gained
momentum, facilitating timely and precise application of crop protection chemicals and other agro-chemicals
while minimizing environmental impacts.

Research on integrated disease and pest management has yielded encouraging results, particularly for major
diseases such as red rot and pokkah boeng, and important insect pests affecting sugarcane productivity. Advanced
molecular approaches, including genome editing and marker-assisted breeding, are being increasingly integrated
into varietal development programmes. Studies on climate-resilient production systems, stress physiology, and
changing pest and disease dynamics are generating valuable insights for developing adaptive management
strategies.

The Institute has also strengthened its research efforts in sugarcane mechanization through the development
and refinement of farmer-friendly machinery and precision farming equipment. Innovations in planting, ratoon
management, trash utilization, and controlled traffic farming are contributing to labour savings and improved
operational efficiency. Collaborative initiatives with natural resource management institutions have further
expanded the scope of mechanization research.

As the sole ICAR institute dedicated to research on sugar beet, ISRI continues to explore its potential as
an alternate feedstock for sugar and bio-ethanol production. Multi-location trials conducted across tropical and
subtropical regions have demonstrated encouraging results, opening new opportunities for crop diversification
and enhanced feedstock availability for the biofuel sector.

The extension and outreach programmes of the Institute have played a pivotal role in transferring technologies
to farmers, entrepreneurs, sugar industries, and other stakeholders. The Krishi Vigyan Kendras at Lucknow
and Lakhimpur Kheri have continued to organize frontline demonstrations, on farm trials, capacity building
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programmes, and entrepreneurship development initiatives, thereby facilitating the widespread adoption of
improved agricultural technologies.

The Institute has also continued its active participation in higher agricultural education through the IARI
Mega University programme. Undergraduate, postgraduate, and doctoral programmes conducted at the IARI
Lucknow Hub have contributed to the development of skilled human resources in agriculture and allied sciences.

During the year, ICAR-ISRI, Lucknow further strengthened its collaborations with national and
international research institutions, state governments, industries, and developmental agencies. Partnerships
with ICAR institutes, universities, sugar industries, government departments, and farmer organizations have
facilitated impactful research, technology validation, and large scale dissemination of improved production and
management practices.

The emerging opportunities and challenges in the sugar sector demand continuous innovation, stakeholder
engagement, and strategic interventions. Guided by its mandate and commitment to excellence, the Institute
shall continue to focus on developing profitable, sustainable, and climate-smart technologies for the holistic
advancement of the Indian sugar industry.

This Annual Report presents a comprehensive account of the Institute’s research achievements, extension
activities, academic initiatives, technology commercialization efforts, and institutional developments during the
year 2025. We gratefully acknowledge the guidance and support received from the Hon’ble Secretary, DARE and
Director General, ICAR, the Deputy Director General (Crop Science), Assistant Director General (Commercial
Crops), and all officials of ICAR, New Delhi. We also express our sincere appreciation to our collaborating
institutions, industry partners, state governments, funding agencies, farmers, and stakeholders for their continued
support and cooperation.

The contributions of all scientists, technical staff, administrative personnel, students, and members of the
Annual Report Committee in compiling and bringing out this Annual Report are gratefully acknowledged and
highly appreciated.

Director
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Executive Summary

Crop Production

Different irrigation regimes and methods of
irrigation significantly affected the growth of
sugarcane ratoon crop as evident from the tiller
count, NMC, average cane weight and cane
length. The highest ratoon yield was harvested
under the irrigation regime with IW: CPE ratio
1.0(101.71 t/ha) statistically similar to that
recorded with IW: CPE ratio 0.8 (99.54 t/ha).

Irrigation by skipping alternate trenches in
ratoon crop caused significant reduction in
the cane yield of ratoon crop (89.77 t/ha) as
compared to flood irrigation or trench irrigation.

The highest irrigation water productivity
in ratoon cultivation was found under the
irrigation regime having IW: CPE ratio 0.8 (73.87
L/kg) followed by IW: CPE ratio 0.6 (76.42 L/
kg). Among irrigation methods the skip trench
irrigation with mulching recorded the best water
productivity (74.99 L/kg) followed by irrigating
the trenches under mulching (75.12 L/kg).

Water footprint of sugarcane third ratoon
crop ranged between 104.92 and 127.39 L/
kg. Partitioning among green, blue and grey
components revealed that third ratoon gets
more than 65% contribution from the rains and
depends on irrigation only for 25 - 30% of its
crop water needs.

Application of silicate solubilizing bacteria@3 L/
ha showed positive response on yield attributes
and yield of plant and ratoon sugarcane either
applied alone or in combination with different
dosage and sources of silicon.

Sugarcane yield (second year crop) was increased
to the tune of 45.25, 56.34 and 60.52 percent with
NF,, NF, and RDF, over RDF (average yield of
both C & C, system 59.19 t ha”), respectively.
Maximum sugarcane yield 95.01 t ha recorded
with RDF, was at par with NF, 92.54 t ha’
followed by NF, 85.97 t ha". Maximum vegetable
pea yield was recorded with NF,, followed by
NF, and RDF,.

Sugarcane ratoon (first year crop) yield was
increased to the tune of 61.56, 68.34 and 78.60
percent with NF,, NF, and RDF, over RDF,
(average yield of both C & C, system 44.94 t
ha'), respectively. Maximum sugarcane yield
80.27 t ha" was recorded with RDF, was at par
with NF, (75.65 t ha™) followed by NF, (72.61 t ha-
). Maximum vegetable pea yield was recorded
with NF2, followed by NF and RDF,.

vii

Maximum sprouting, tiller production, number
of millable canes, cane length, cane diameter,
cane yield and commercial cane sugar was
recorded in sugarcane ratoon initiated on 15*
February (in 3™ ratoon) over other dates of
initiation.

Ratooninitiated on15" February wassignificantly
superior over ratoon initiated on 15" December
of previous year in all the growth and yield
parameters. Among the sub plot treatments all
the treatments recorded significant superior over
control on production of NMC, cane yield and
CCS t/ha. Sugarcane yield was increased with
February initiated ratoon by 27.28 percent over
previous year January initiated ratoon in 3"
ratoon (57.61 t ha™).

Under long-term strategies for managing
Cyperus rotundus L. in sugarcane, the integrated
weed management (IWM) approach combining
stale seedbed preparation, pre-emergence
sulfentrazone with mulching, and post-
emergence application of halosulfuron + 24-
D was found to be the most effective. This
minimized weed competition, improved
sugarcane growth, enhanced yield attributes,
boosting crop vigour and leading to higher
sugarcane yield.

Crop Improvement

The proposal for identification and release of mid
late maturing sugarcane variety CoLk 19204, for
its cultivation in North West Zone was submitted
to the Varietal Identification Committee of
AICRP(S) during 2025. This variety recorded
cane yield of 87.33 t/ha and CCS yield of 11.33
t/ha.

Six sugarcane varieties, viz.,, CoLk 15201, CoLk
15207, CoLk 15466, CoLk 14201, CoLk 15206,
and CoLk 16466 have been registered with the
Protection of Plant Variety and Farmers” Right
Authority, New Delhi, and their Registration
Certificates were received in 2025. Four
sugarcane varieties, viz.,, CoLk 16202, CoLk
16470, CoLk 09204 and CoLk 14204 were applied
for registration in the category of ‘Extant and
Notified” under the PPVFRA, 2001 for their
protection.

Three early maturing sugarcane clones, viz.,
CoLk 25201, CoLk 25202, and CoLk 25203, and
three mid late maturing clones, viz., CoLk 25204,
CoLk 25205, and CoLk 25206 were accepted
for multi-location testing in North West Zone



of India during the AICRP(S) Annual Group
Meeting-2025 held at AAU, Jorhat, Assam.

During the year 8 bi-parental sugarcane
crosses were attempted at the National Distant
Hybridization Facility, Agali. A total of 23322
seedlings derived from 31 bi-parental crosses
and 45 GCs (from the crossing season 2023) were
raised and transplanted in the field conditions
for their evaluation.

Under the ICAR-ISMA Collaborative Project
for Identification of location-specific sugarcane
genotypes, TRIAL-I is being conducted at 16
sugar mill farms of sub-tropical India, and entries
of TRIAL-II are being multiplied at respective
sugar mills for next year trial.

A collection of 365 sugarcane genotypes
consisting of Saccharum officinarum, S. barberi,
S. sinense, ISH clones, Ikshu ISH clones, LG
selections, commercial hybrids, 25 somaclonal
variants, etc. is being maintained and the
required material was supplied to various on
going projects of the Institute. The collection
includes 183 commercial hybrids, 51 ISH and
Ikshu ISH lines, 71 LG clones and 30 species level

genotypes.

Under the population improvement program,
the high sugar genotypes tested in the clonal
stages recorded a mean value of >19% sucrose
in juice in the month of January. Four sugarcane
genotypes, viz.,, LG 16522, LG 16608, LG 16579,
LG 16567 had >20-21% sucrose in juice in
February 2025, with LG 16567 showing moderate
resistance to the prevailing red rot pathotypes.
The crosses involving LG 15533, LG 14564, LG
08422, LG 07590 exhibited good germination
(>50%). The clones, CoLk 21203, CoLk 20203
(early maturing) and CoLk 20205 (mid late
maturing) are being tested in the multi-location
trials of AICRP (S).

A total of 180 sugarcane clones including the
identified, released and notified varieties from
CVRC, varieties released from states and clones
from Advanced Varietal Trials of AICRP(S)
were maintained as reference collection for
the sugarcane DUS Testing. DUS Testing Trial
comprising of five sugarcane varieties, viz., CoLk
11203, CoLk 11206, CoLk 12207, CoLk 12209 and
Co 12029 has been completed, and the certified
DUS data of these five varieties along with the
reference varieties for the two crop seasons has
been submitted to the PPVFRA.

The proteome of C. falcatum was analyzed
through nano LC-MS/MS to investigate the
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abundance of proteins implicated in host
penetration during red rot disease. Exclusive
abundance of two actin cytoskeleton regulatory
complex proteins (A1CD74, and Q4WG58) in
infected cane tissue was recorded. Further, the
average peptide counts of both the proteins
(A1CD74, and Q4WG58) were relatively higher
in CFS2 samples, compared to CFS1. The
proteome analysis revealed exclusive abundance
of two autophagy-related proteins (Q2GYDS,
and Q871L5), suggesting their role in inducing
pathogenicity during red rot disease.

UndertheICARGenomeEditing Project, forlignin
content modification, COMT (caffeic acid/5-
hydroxyferulic = acid  O-methyltransferase)
gene which is a crucial gene associated with
lignin biosynthesis is being targeted. For this
a single gRNA sequence from the consensus
sequence present commonly in Exon-1 of all
the homologues has been designed using
PAM motif (NGG) of Cas9 endonuclease, and
the construct development is in progress. For
sucrose content modification, SCRAV6 playing
a key role in invertase-mediated control of
sucrose accumulation is being targeted. Two
gRNAs designed for ScRAV6, and single and
dual guide RNA construct were developed. The
transformation in variety CoLk 15207 is under
progress.

For the first time, online booking system of seed
cane was started through ISRI website, wherein,
>2000 farmers from Uttar Pradesh, Uttarakhand,
Haryana, Punjab and Bihar booked their seed
requirement in online mode. Each farmer was
given 300 single buds of a variety as per their
requisition.

During the year 2024-25, approximately 10150
quintals of seed cane was produced. The variety
CoLk 14201 is very much in demand and it has
occupied about 1.22 lakh hectares area in Uttar
Pradesh. More than 21 lakhs single buds of newly
released sugarcane varieties (CoLk 16202 and
CoLk 15466) were supplied to the various Cane
Development Council through the allotment
made by the Cane Commissioner, Govt. of Uttar
Pradesh.

During the autumn season 2024 and spring
season of 2025, a total of 12.0 ha area was
planted with newly released varieties for seed
cane production, and a new variety CoS 18231
included in the seed production for 2024-25. In
the crop season 2025-26, the 9740 q sugarcane
seed of different varieties is expected to be
produced.
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In wvitro cultures of sugarcane varieties CoLk
14201 (Ikshu 9) and CoLk 15201 (Ikshu 8), CoLk
15207, CoLk 94184 were multiplied through
enhanced axillary shoot proliferation using
apical shoot explants, and ~ 15000 plantlets
transferred to to field conditions, which will be
put up in seed chain. Seed material derived from
TC plants of sugarcane variety CoLk 14201 were
planted in 01 ha area for seed multiplication.

Under DBT Accredited Test Laboratory, 37965 TC
samples were tested, out of which 3955 samples
(90 samples of sugarcane, 3860 of banana and
85 of potato) were tested for mother stock virus
indexing. 34013 samples (325 sugarcane, 33436
banana, 252 Black Pepper) were tested for genetic
fidelity, which equals to quality certification of
~35 million tissue culture plantlets, for which
test reports and certificate of quality were issued
as per DBT Guidelines.

Crop Protection

The survey was conducted in farmers’ fields as
well as different sugar mills of UP and Bihar
during 2024- 25. Natural incidence of red rot
was from trace incidence to 70% was recorded in
variety Co 0238. However, Co 0118 showed red
rot infection (1-5%) in Bihar and Uttar Pradesh.
The Co 0238 is the major sugarcane variety found
highly susceptible (20-40%) to pokkah boeng
disease of sugarcane. Viral diseases like ScMV
and ScBV are common in almost all sugarcane
varieties. Incidence of Leaf Fleck disease was
higher in CoLk 16202 (up to 50%).

The incidence of top borer V brood (10-30%) was
reported in command areas of Dhampur Sugar
Mill, Dhampur, Dwarikeshpuram Sugar Mill,
Afzalpur, Cooperative Sugar Mill, Snehroad,
Uttam Sugar Mill Ltd., Barkatpur in Co 0238.
Pyrilla was the dominant pest, ranging from
trace levels to severe outbreaks (50-60 adults/
plant), and particularly in early planted and
dense October-sown crops.

An Artificial Intelligence (Al) based detection
system was successfully developed using a
large, expert annotated dataset of 18,785 images
covering major diseases, insect pests, and
physiological disorders. Among the evaluated
deep learning models, ResNet-50 achieved
the highest validation accuracy (97.12%), and
optimized models were prepared for mobile and
field deployment, strengthening real-time digital
decision support.

Comprehensive mapping of red rot pathogen
(Colletotrichum falcatum) virulence across sub

ix

tropical India revealed CF13-like dominance,
with red rot incidence ranging from 5-70%.
Molecular and phenotypic analyses indicated
early signs of variability but no major pathotype
shift.

Occurrence of a significant morpho molecular
and pathogenic variability among S. scitamineum
isolates were recorded in India.

Major sugarcane viruses including Sugarcane
streak mosaic virus (SCSMV), Sugarcane
bacilliform virus (SCBV), and Sugarcane yellow
leaf virus (ScYLV) were characterized by using
specific PCR-based diagnostic primers.

An experiment was conducted to detect and
identify the mycotoxins in the juice of wilted
and healthy sugarcane (control) variety Co-419
using HPLC. Mycotoxin Deoxynivalenol (DON),
Zearalenone (ZON), Fusaric acid mycotoxins
were present in the juice extracted from the wilt
infected canes caused by Fusarium sacchari. No
mycotoxin was detected in the healthy sugarcane
plant juice.

84 and 13 genotypes of sugarcane were screened
against red rot 2024-25 by artificial inoculation of
two pathotypes CF 08 and CF13 of Colletotrichum
falcatum at ISRI, Lucknow and ISRI RC
Motipur respectively. Out of 84, 36 genotypes
viz, LG16567, LG15449, LG21006, LG21038,
LG21097, LG21407, LG16548, LG15672, LG15538,
LG16644, LG16428, LG21305, LG21226, LG21276,
LG21039, LG16490, LG16684, LG16541, LG16593,
LG21011, LG21351, LG21324, LG21180, LG21024,
LG21329, LG21043, LG2, LG16560, LG15422,
LG16674, LG16468, LG21234, LG21395, LG21327,
LG21175 and LG21287 were rated as moderately
resistance (MR) against both pathotypes CF08 &
CF13 at ISRI, Lucknow. Out of 13 genotypes of
sugarcane evaluated at ISRI, RC, Motipur, nine
genotypes of sugarcane showed moderately
resistance against both the pathotypes.

Technology validation studies confirmed that
Azoxystrobin + Difenoconazole-based sett
treatment with soil drenching significantly
reduced disease incidence (3.03%) and improved
yield, while drone based fungicide application
proved effective in minimizing secondary
spread. Collectively, these initiatives integrate
Al, molecular surveillance, and precision
agriculture to enhance sustainable sugarcane
production and disease management.

Screening of 30 Trichoderma isolates was
done against F. sacchari to identify the potent,
promising and potential biocontrol strains of
Trichoderma. Dual culture assay showed that 15



Trichoderma harzianum inhibited colony diameter
of F. sacchari in the range of 12.57-78.56%.

Total 115 isolates rhizospheric bacteria were
isolated from sugarcane varieties Co0238 (28
isolates, CoLk 14201 (31 isolates, CoLK 16202 (19
isolates and CoJ 64 (37 isolates) on nutrient agar
and King’s B media. Out of 115 rhizobacteria,
8 isolates exhibited < 75.1- 100% inhibition
of Colletotrichum falcatum CF13 and 2 isolates
showed 75.1 - 100% inhibition of Fusarium
sacchari under in vitro conditions.

The developmental period of Tetrastichus howardi
on stalk borer (Chilo auricilius) pupae remained
largely stable (15.7-17.83 days) and was only
marginally influenced by host size. In contrast,
host pupal weight and length had a strong
positive effect on reproductive performance:
progeny production increased from ~41 to ~83
adults per pupa, and female emergence rose from
~38 to ~78 per pupa with increasing host size.
A consistently female-biased sex ratio (>90%)
was recorded across all pupal classes, with male
emergence declining as host size increased.

The integrated module (egg mass removal +
parasitoid + chlorantraniliprole) was found
most effective, registering the lowest brood-wise
incidence (7.0-15.8%) and the highest yield (70.5
t/ha). Treatments combining chlorantraniliprole
with Trichogramma also provided effective
suppression top borer with and higher yield of
sugarcane.

Biological Control Centre, Pravaranagar

Application of Heterorhabditis indica + half
dose of chlorpyrifos 20% EC + Metarhizium
anisopliae efficiently reduced grub population
(86.29%) and lowest clump mortality (14.51%)
compared to Heterorhabditis indica (83%,
16.5%) chlorpyrifos 20% EC (61.42%, 25.41%)
and Metarhizium anisopliae (75.5%, 20.21%)
separately. Heterorhabditis spp. was found
tolerant under different abiotic stresses, viz.,
temperature, sand column, pH and compatible
with insecticides.

Field efficacy studies of Bacillus thuringiensis
IISRBCCEBO1 (Btl), Bacillus thuringiensis
IISRBCCEB02 (Bt2) against white grubs’
infestation in sugarcane indicated that Bacillus
thuringiensis IISRBCCEB02 showed lowest
sugarcane clump mortality (53-58.87% reduction
over control) than other bioagents and was on
par with insecticides such as Acephate 50% +
Imidacloprid 01.80% SP and Fipronil 40% +
Imidacloprid 40%.
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Bacterial diversity profiling of COMO0265 whole
cane and billets at 0, 24, 48, and 72 h post-harvest
using the metagenomics indicate the high relative
abundance of Enterobacter, Lactococcus, Weissella
than Leuconostoc, Lactobacillus, and Pantoea and
these bacteria were predominantly associated
with post-harvest sucrose deterioration in
sugarcane. The change in alpha diversity
metrices such as Faith PD and Shannon index
after 24 h and chaol richness after 48 h, indicated
a strong shift in the bacterial community due to
ecological shift and treatment effects.

Plant Physiology & Biochemistry

The abiotic stresses (drought, salinity and
waterlogging) reduced the plant height and cane
weight of both the genotypes, A-27-12 and Col
64, however, A-27-12 (tolerant) had relatively
less reduction in both the parameters. Similarly
photosynthetic rate, stomatal conductance and
chlorophyll stability index were also negatively
impacted by abiotic stresses: highest reduction in
these parameters was observed under drought.

The activities of antioxidant enzymes viz., CAT,
POX, APX and SOD were enhanced due to
exposure of abiotic stresses: highest increase in
activity of these enzymes were observed under
drought in both the varieties.

Partitioning of Si was minimum in root portion
of sugarcane at both 90 and 180 DAP. However,
52D2M2 displayed maximum Si content in root
in both control and stressed sugarcane (8.57 and
10.3 g kg-1) and minimum in SODOMO (4.10
and 4.67 g kg-1) at 90 DAP.

HPAC pre-treatment led recovery of about
71.0% cellulose, 18.0% hemicelluloses, and
11.69 % lignin. Notably, 93.5% of the lignin was
removed with the pre-treatment with minimum
inhibitory compounds development. The
optimal conditions for the hydrogen peroxide-
acetic acid pre-treatment was 75°C, 2.5 h, and an
equal volume mixture of hydrogen peroxide and
acetic acid.

Inhibitors produced during mild HPAC pre-
treatment became problematic when pre-
treatment temperature was increased to 200°C.
Combining low severity HPAC pre-treatment
and mechanical refining showed promise for
improving ethanol production by integrated
bioprocess.

PGRs led to enhanced NMC ha-1 and cane yield
(tha-1). Maximum germination % at 45 DAP
was recorded with Ethrel @100 ppm. During
the crop cycle, tiller numbers and biomass
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accumulation till 270 DAP indicated that
maximum improvement in germination and
biomass dynamics occurred with Ethrel. Other
biometric traits showed similar trends with
maximum impact with sett soaking with Ethrel.

Exogenous application of Ethrel & Gibberellic
acid stimulated physiological growth, increased
initial plant population and caused internodal
elongation.

The total 25 invertase genes were distributed on
16 different chromosomes representing three out
of 10 chromosomes types/ class in sugarcane
genome. In silico sequence comparison of these
sequences revealed that they can be classified
into 4 groups.

Among significantly expressed gene, a total
of 30 transcripts associated with carbohydrate
metabolism, environmental adaptation and
transcription factor genes were used and primer
pairs were designed to validate those using
different sets of RNA samples isolated from both
the varieties.

An Illumina based comparative differential
transcriptomic analysis was performed using root
samples of sugarcane variety: Col 64 subjected to
waterlogging (R2) along with untreated control
(R1).

Agricultural Engineering

A tractor operated cane node planter was
developed using CAD models for precise single
node planting in deep furrows. Field evaluations
determined that a round-shaped metering
mechanism with an active pushing feature at
a speed of 2.5 km/h achieved an 81.0% quality
feed index and more than 83.0% germination
rate.

A patented tractor operated trash mulcher-cum-
stubble shaver device was refined and field
evaluated to reduce trash size and speed up
decomposition in ratoon crops. Its performance
was recorded excellent for ratoon initiation
operations and trash management in sugarcane.
The brittleness and trash colour were changed
dramatically using ISRI trash decomposer.

New implements, including a furrower-cum-
packer and rotary weeder, were fabricated for
CTF, which resulted in sugarcane yields nearly
double those of conventionally managed fields.
The performance of these newly developed tools
was not causing the compaction in root zone
of the crop. The sugarcane yields under fields
of controlled farming were recorded two-fold
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increase compared to normal managed field.

The upgraded sugarcane stripper-cum-detopper
features a high-speed steel blade and a fork-type
detrasher for efficient, single-pass operation.
Performance testing showed average outputs of
90.1-115.5 kg/h, with physiological workloads
remaining within acceptable limits.

UAV based chemical spraying was optimized
for height, speed and chemical of spray, offering
an efficient alternative to manual knapsack
spraying. It was successfully used for fungicide
application to manage the spread of red rot, with
afternoon sprays showing the highest efficacy.
UAV based chemical application reduced water
usage by 88-90% and labor costs by up to 86%
compared to traditional methods. The institute
has developed a comprehensive SOP for drone
applications to ensure balanced spray efficacy,
coverage, and drift control.

E-powered tiller-cum-seeder was developed
for the small land holding farmers, four-
wheeled machine sows seeds at 3-5 cm depths
for sugarcane companion in crops. It costs
¥ 32,000, achieving 0.1 ha/h field capacity for
smallholders.

Six tractor operated implements were
manufactured for conducting field adaptability
trials under various agro-climatic and soil
conditions. Three tractor operated machines
prototypes supplied to various institutes and
farmers in Gujrat.

An Al-assisted sugarcane bud cutting system
was developed for precision sugarcane planting
applications. A controlled imaging setup, Al-
based node and bud detection model, and
stepper motor driven cutting mechanism were
designed and validated through bench-level
trials, while integration of the alpha prototype is
currently under progress.

Prototype Feasibility Testing (PFT) at the
ISRI farm demonstrated that the automatic
potato-cum-sugarcane trench planter achieved
an effective field capacity of 0.127 ha/h.
Mechanization reduced planting costs by more
than 74 % and labor requirements by 90%. PFT of
drone-based herbicide spraying achieved a 90%
reduction in water usage, requiring only 45-50
L/ha compared to 450-500 L/ha for manual
methods. UAV systems operated 11 times faster
than manual spraying, reducing labor costs by
85-87%.

Modified sugarcane planters and ratoon
management devices were demonstrated at



farmer’s field of Hardoi and Lakhimpur Khiri
on over 46.2 hectares across several districts,
showing cost savings of 60-70%.

An induction based jaggery making system was
developed under AICRP on PHET for controlled
and energy-efficient jaggery production. A 15-
kW induction system with 50-liter operational
capacity was finalized, and process temperature
mapping identified 80-85°C for clarification and
118-125°C for concentration. CAD-based S5-304
vessel design and programmable temperature
control architecture were also completed.

Entrepreneurship and technology dissemination
activities were promoted through the Agri-
Business Incubation Center at ICAR-Indian
Sugarcane Research Institute, Lucknow. During
the reporting period, 03 entrepreneurs were
incubated, 02 entrepreneurs graduated and
initiated business operations, 05 awareness
programmes were organized, and 02 value-
added jaggery products along with 01 low-cost
bagasse dryer technology were developed.

Training, demonstration, and awareness
programmes on jaggery production, value
addition, sugarcane processing, and agri-
entrepreneurship were organized for farmers,
students, entrepreneurs, and officials. During
the reporting period, 15 training and exposure
programmes were conducted benefiting more
than 450 participants, including farmers, farm
women, students, and industry stakeholders
from different states of India.

Agricultural Knowledge Management Unit
(AKMU)

Organic sugarcane production in Mandya
district of Karnataka was profitable than
conventional sugarcane cultivation. The farmers
reap higher net returns due to premium prices
for organic quality jaggery products, despite
of low sugarcane yields. It has less cost of
production, because low expenses on fertilizers
and chemicals. The economic viability and net
profitability of organic farms dependent on
producer’s ability to market jaggery products
through super market, malls, FPOs or direct
online marketing through electronic platforms at
a premium. It needs awareness campaigns and
consumers’ support to the jaggery value added
quality products

The cost of sugarcane production in conventional
method was higher (Z 2,64,788/ ha) as compared
to organic method (X 2,19,094/ha). The average
productivity was 122.65 tons/ha and 98.58
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tons/ha in conventional and organic method
respectively. The net returns from organic
sugarcane production was 3 1,99,871/ha as
compared to ¥ 1,58,355/ha in conventional
method. The farmers fetch 18-25% higher price
from the organic jaggery making units and
sugarcane juice venders. The sugar mills are not
promoting organic sugarcane in its command
area as the farmers adopted organic farming are
not willing to supply it sugarcane to the sugar
mill.

The analysis of sugarcane intensiveness in
area and productivity reveals that the high
intensive sugarcane growing districts in UP
had experience positive growth in area and
productivity. However, the main sugarcane
growing tropical states of Maharashtra and
Karnataka have positive growth in area only.
All the three leading sugarcane states including
Tamil Nadu had observed decline trends in
sugar productivity

The sugarcane cost of cultivation in U.P. for
crop year 2025-26 was estimated on the basis
of primary data collected from 60 farmers from
6 districts (Three districts each from Western
and Central Region) by using Participatory
Rural Appraisal (PRA) techniques. The cost of
cultivation for plant and ratoon crop was ¥ 3470
and % 3180 per ton, respectively. The average cost
of sugarcane cultivation was % 3340 per ton. The
average sugarcane productivity was 80.5 ton/ha
and cost of production on Cost A +FL and Cost
C, was X 228308 and X 268870 per ha respectively.

The average sugarcane productivity in U.P.
during 2025-26 declined due to wide spread
red rot diseases in variety Co 0238 in western
U.P. The area of variety Co 0238 in U.P. has also
declined from 42.9 to 29.2 as compared to past
year

Field trial of 24 early and mid late sugarcane
varieties recommended for Subtropical India
conducted in two replications. Varieties
undertaken in early group were CoLk 14201,
CoLk 15466, CoLk 11203, CoS 17231, CoLk 9709,
CoLk 16202, CoLk 15201, CoS 13235, Co 0118,
CoLk 94184, CoLk 12207, Co 0238 while in mid-
late group were CoS767, CoS 08279, CoLk 09204,
CoLk 11206, CoLk 15207, Co 05011, CoPant
97222, CoLk 12209, CoLk 14204, CoLk 15206,
CoLk 16030, CoPb 14185. The activities were
performed to study sugarcane maturity based
on HSV data of sugarcane crop images collected
along with brix @ 10-15 days intervals and
analyzed the data to get HSV and Hue frequency
of images at above interval
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ISRI Regional Centre, Motipur

During the calendar year 2025, ICAR-ISRI
Regional Centre, Motipur achieved significant
progress in sugarcane varietal development
and seed production for the North Central
Zone (NCZ). Focused breeding efforts led to the
advancement of six elite clones —three early and
three mid-late—to Zonal Varietal Trials under
AICRP (Sugarcane). These clones exhibited
superior cane and CCS yield, improved sucrose
content, and moderate resistance to red rot,
strengthening the varietal pipeline for the region.

The center successfully conducted all assigned
AICRP trials with timely planting, proper ratoon
management, and adherence to recommended
agronomic  practices. = Monitoring  visits
appreciated the overall crop health and trial
management.

Under the Breeder Seed Production Programme
implemented in collaboration with the Sugarcane
Industries Department, Government of Bihar,
more than 18,300 quintals of breeder seed were
produced despite challenges posed by irregular
rainfall and prolonged waterlogging.

Outreach trials on advanced sugarcane clones
under waterlogging conditions were conducted
during 2025-26 at TSL, Bagaha; HSM, Harinagar
and NSSM, Narkatiyaganj. CoLk 16468 and
CoLk 15466 emerged as superior clones with
high juice quality and recovery, while CoLk
20466 recorded higher brix (19.93%), purity
(89.18%) and recovery (10.64%). CoLk 20468 also
showed stable performance under flood-prone
conditions of North Bihar.

Sugar beet Breeding Outpost, Mukteshwar

A total of 149 germplasm accessions were
maintained through systematic regeneration and
cold storage preservation. Fresh seed production
of 49 varieties/genotypes was completed with
total seed yield exceeding 22 kg. Indigenous
varieties LS 6 and IISR Comp 1 were multiplied
for national supply. Multi location trials
confirmed the broad adaptability of selected
genotypes across eastern, northern, and semi-
arid regions of India.

Extensive screening of 48 sugar beet genotypes
under field conditions identified valuable
resistance sources against major pests and
diseases. Genotypes SYT/06/10, L 33, and
LKC 2000 exhibited strong resistance against
Spodoptera litura and important root rot
pathogens, providing critical genetic resources
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for future resistance breeding programmes.

Under irrigated and drought conditions,
indigenous genotypes displayed remarkable
adaptability and stability. LKC 2006 recorded
superior root weightand maintained high sucrose
and purity under water-limiting environments,
while LKC 95 demonstrated exceptional drought
resilience with sustained sugar recovery traits.

The programme successfully validated sugar
beet-sugarcane intercropping systems across
multiple factory command areas in Uttar
Pradesh for enhanced land-use efficiency and
farmer income. Yields up to 55-60 t/ha and
sucrose levels up to 17% confirmed the feasibility
of integrating sugar beet into existing sugarcane
production systems, offering additional income
opportunities to farmers and supplementary raw
material for sugar industries during the crushing
season.

The All India Coordinated Research Project
(AICRP) on Forage Crops focuses on the Initial
Varietal Trial (IVT) in sugar beet. The programme
aims to evaluate the performance, adaptability,
and fodder potential of sugar beet genotypes
across diverse agro-climatic regions of India. The
trial includes 10 germplasm with two checks (LS
6 and IISR Comp 1) in Randomized Block Design
(RBD) with three replications across multiple
locations representing hill, north-western,
north-eastern, central, and southern zones. The
trials are expected to generate valuable data on
growth, adaptability, and fodder yield of sugar
beet genotypes. The data generated during Rabi
2025-26 will be compiled and evaluated next
year for identification of promising and stable
entries suitable for advancement and regional
recommendation.

AICRP on Sugarcane

Under crop improvement programmes, 450
parental clones were planted in the National
Hybridization Garden, with 382 clones flowering
(84.89%  flowering intensity). ICAR-SBI,
Coimbatore also supplied fluff to 22 participating
centres.

A climate-smart pre-breeding initiative supplied
44 crosses (26 red rot-resistant and 18 drought-
tolerant) to collaborating centres. During 2024-
25, two varieties were released nationally by the
CVRC and nine more by SVRCs for state-level
commercial cultivation.

Multi-location trials showed that higher
Recommended Dose of Fertilizer (RDF)
significantly increased cane yield in the North



West and Peninsular Zones, while the East Coast
Zone showed little response. Pre-monsoon
moisture stress caused 5-35% yield loss, though
good rainfall later supported compensatory
growth.

Liquid nano urea performed comparably to
granular urea across several centres, with notable
benefits at Kolhapur and in the acidic soils of
Nayagarh. Use of microbial consortia improved
yields and enabled up to 25% reduction in
nitrogen fertilizer use at some locations.

Weed management studies revealed severe
yield losses (15-75%) under uncontrolled weed
conditions, whereas pre- and post-emergence
herbicides provided effective weed control and
higher economic returns.

The Plant Pathology programme involved 16
centres under eight projects, where 135 new red
rot isolates were characterized, with indications
of emerging pathotypes in the Peninsular Zone.

Zonal varietal trials identified several resistant
or moderately resistant entries against major
sugarcane diseases such as red rot, smut, wilt,
YLD, brown rust, and Pokkah boeng.

Disease surveillance revealed region-specific
vulnerabilities, especially red rot and wilt in
subtropical India and foliar diseases in Kerala,
while tissue culture-based management
strategies for YLD remained effective across
zones.

The Entomology discipline conducted nine
projects across 12 centres, where genotype
screening identified entries showing tolerance/
susceptibility reactions to major pests such as
early shoot borer, internode borer, and mealy

Xiv

ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

R
ICAR

bugs. Pest surveys found most infestations
manageable, except isolated severe top borer
outbreaks, while emerging pests like Phenococcus
saccharifolii and spiralling whitefly were also
reported.

Improved Dbio-agent mass multiplication
techniques enhanced the production efficiency
of agents like Tetrastichus howardi and Telenomus
dignus. White grub management trials reduced
grub incidence by up to 53%, and integrated pest-
management approaches significantly improved
cane yield and quality.

Four sugarcane varieties—CoS 17231 (Bismil),
CoH 17261 (CoH 179), Co 18022 (Karan-18),
and CoPb 18213 (CoPb 100) —were released and
notified by the CVRC in 2025 for the North West
Zone; these early to mid-late maturing, high-
yielding varieties showed good sucrose and CCS
performance, resistance/moderate resistance to
red rot and smut, lower susceptibility to major
insect pests, tolerance to drought and salinity
(in some varieties), and were recommended for
irrigated conditions.

Eight sugarcane varieties —Co 09004 (Amritha),
Co 18003 (Aroh), CoP 18437 (Rajendra Ganna-3),
Co 19017 (Karan-19), CoPb 19182 (CoPb 101),
CoLk 19204 (Ikshu-18), CoS 19235 (Shekhar),
and CoA 20322 (2014A 142)—were identified
by AICRP(S) for release and notification across
the East Coast, Peninsular, North Central &
North Eastern, and North West Zones; these
varieties are early to mid-late maturing, high-
yielding with good sucrose and CCS content,
and generally showed resistance/moderate
resistance to red rot and smut along with lower
susceptibility to major insect pests.
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IRAT AT| 34013 FHAT (325 el 33436 Hell, 252
wrell fA1) @1 3gafe A (Safes fhsford)
& forw gderor foRar o, S ~35 fafogea fegr

xvii

Hear dldl & IOTIT TATONRIOT & TR E,
S fow DBT fermadell & @R gdiafor
Raré 3R Iquraar gaATOTTy S fRU T

wHA GI&T

qy 2024-25 F R W ue¥ IR R &
faffea e et & ary-ary et & @dar #
gdetor fopar aram| fREeT @ 0238 A ATl TsA
Qa1 & Urpfdes T EH TR A AT 70% ddb
gol &Y S| Erertep, @t 0118fpEH o e 3R
TR USA H Tl A ThAUT (1-5%) @]
@l 0238 YW el fhed § ST Teed &b Gleepr
gIZaT (pokkah boeng) IT & Ufd 3HcATAR
Hdeafel (20-40%) Ui$ 15| ScMV 3R ScBV
S araRe SATRAT 9T Y e Y fepEaAr
F A &1 P Foldh 9T AT g Pra@ 16202
i 3AF (50% adw) oAt

YIAYY YIR AT, YTAYY; GTRBAGSHA YR A,
HBoTelGY; TehN! PR e, Feds; 3ad PR
e ferfdres, & HAA &= H P 0238
3 T AT g=ET 8 (10-30%) &I eI Gof febalm
TAT AT| IR Y@ i AT, TSI Fea T
d AR TR TR (50-60 TIED /UieT) T @1
7T, 3R FAIAuaR ST g IS 3R R A a4
IS AT BHAT H UIT I

AW @ATRET, Hrel IR ARG TR @l
RATT A arer 18,785 AT & Udh I3, TFHUC-
TARES STIUT Bl SEAAT deh TUeh BRI
m(Al)mmmm
fafaa &1 72| Fqeaipa fpu aw

Azl H, ResNet-50 o STIdH FcATU B‘cﬁ'oh—crr
(97.12%) el &, 3R Aesa iR fres
gRfagea (Braiee) & fow Hisol
(3ifCeaTsss Alsed) IR fhr v, oad Raa-
ersH f3fStee fSdiete qule aFerqe g3

3U-Z0Thieadd HRA H ol I8 ITeldd
(PlolcICTSHH HledhedH) D AT & IUH
AGARFOT ¥ CFI3 S1 3R e, Swsd orer
A BT T 5-70% & g T 30T 3R
Feresfs fagwol o aRadasfierdr & 3
Thdl &1 Hhd eI fhd @1e @81 Yersy
geaTd el q@r AT

R & vd, [EperfAfags 3salded & dd udh
FEcaqet  AfG  A@ifowger R Qs
TRATARNTT P TeT gof T TS|

fafere dr3mR-3naia seaIfesd wrseRi &
SUANET P UHE Tl aRRE THE@H et
Hh Aeid arRA (SCSMV), a1 JTJeiwrer
dRRA (SCBV), 3R sear diel ol Ry
(ScYLV) T ugane &7 TS|




TAqIUrET (HPLC) &1 3UAT Al IRET §U
3R TIEY T (i) Y fREH P -419F
H AIRICITFTA BT TdT o9 3R ST Tgard
A & fow v gl foRar I Aan| wgAERTH
becTis (Fusarium sacchari) & @ROT e (IXTT)
T AT Tt & [Arel 370 I F AFPIiFa
3 AaTeIAToT SRTAT

AR , :
et & WY & TG FA P ATTDIeFTT el qram
I

IMSTHIRIMS, dT@TS> 3T IMSTHAINRAS, 3RAT
ANAGR 3 Pleicicisda  Bledhed & al Jaersy
Hruw 08 3R Huw 13 & FEAF ErRTeioT gRT ofrel
H 2024-25 & TWemw HHAA: 84 3R 13 A
UGl T g A TS| 84 H 36 S URT
TeToi116567, TeToil 15449, Teloil21006, Telail21038,
Tai121097, TeTSi121407, Teloil 16548, Telail 15672,
Telail 15538, Teloll16644, TelaiT16428, Telsi21305,
Teloil21226, Telall21276, Telai21039, TeloiT16490,
Toloil16684, TeToil16541, Telail 16593, Telai21011,
Telai21351, Teloil21324, Talai21180, Telail21024,
Teloil21329, Teloli21043, Telail2, Telail16560,
Teloil 15422, Telall16674, TeloiT16468, Teloil21234,
TTol21395, Toleli21327, Tolei21175 3R
Teloll21287 1 MSTHIRIMS, @5 H a4l
dyrersy #@Uw 08 3R ATw 13 ¢ Ward Fegs
giaudT (MR) &6 ®9 #H Hedildhd fram amm|
IETEHRIE, IR, ANR F Hodifhd T
F 30T gvg H ¥ A NT ey F St
Yatersy & e #egd ufady e

WAfR Feaua w3 g R ¥ R
TAIFAEIIT + SIEhaldldTsiiel -9 AT i
3R e fRea & AR &1 3R (3.03%) HIehr
HH 3T 3N YR dea¥ g, A -0
el T SIANT Yehedy P B DA A
3ER I g3 deffesd T @, A HA}A
M & Fad :><—u|c\o—|3ﬁTfI?TuEr‘a?—raﬁ€|a?f€5
T Al |, 3uTfde AREr 3R @die Ff @t
U?ﬁwaﬂ?ﬁ%“l

. Y & T 30 grsepisaAl ATgaTeicH
TR &Y 318 aTfeh grsdizaf & 3ERER, 3FIG
S arel 3R fag Sia-fAEEer sudet
(T=T) & uga B S TF| X TaGT R
Q udr gl 6 15 CIEPISHT EfATAA I TP,
B & Prelil T B 12.57-78.56% Hr o7 A
Al

Tt & REAT H0238 (28 TSHIAICH), Pl
14201 (31 3TsdlelcH), @lef@ 16202 (19
HsAeeE) 3R BT 64 (37 3SHlecH) §
=gfeue AR fhem & AR W Fa 115
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TSSEhRG JFINAT & sdeicd e fhu
M| 115 TSSHAFARTT # 4, 8 A q 5
fact #ERE & ded Hlddclcad BledeH TTH
13 &1 75.1-100% 3@ (3aTefeE) ueiia
fopar AR 2 msdEcH J FgARTH HaT B
75.1-100% AR (3ATefaer) @]

Wb WX (et FRIfAfeTw) erfegenarst
QU R Cerfeecad glgs d1 fawm 3afa arhr
&G do R (15.7-17.83 &) @ 3R 8w &
AT ¥ 30 W AT & 38X Usl| 389h faudd,
AT TYUT & ISt 3R a8 T Ui v
(Roisfdea Wise) WX agd 3esT 3R UsT| &
TQUT # WISl WS ~41 9 del ~83 TSec
B I, 3R TR BT A3 ded & q1Y W ogur
A BT F Aol ~38F Tgdpt ~78 & I
it Ut ol F SINAR AGT-uUTe et 3egura
(>90%) &=t foram T, forwe @ee &1 O1ssT dea
P Y AR dIe P Adelar dHA @ I47|

Thipd A (3BT HHE Al + UIohdl +
FegrAfedlel) a8 gardr arar a3, Saa
TIH A F-aR Teal (7.0-15.8%) 3R FTada#
30 (70.5 TA/TACIX) Gl | FeARgIATomTer
Pl ZISHIMATS AU FA arel 3UART 5 o
AT IUF (21T dRT) P IEGR ddd d bl
I 3R T B 3R S U g |

EXREIfesfedm 3f3&T (Heterorhabditis indica) +
FARUTSIBIF 20% EC T 3y AT + AcTRIFITH
efaaifcerar (Metarhizium anisopliae) Gl QTQ?F
UANT ¥ @ISC U9 (AP H{IT) Hr ey A
86.29% AN AAT Il & ATell (Feld) B ~FTdH
g & hddl 14.51% ol DI TS| Fg GROMHA
gcYNeTfesfed@ 3131 (Heterorhabditis  indica))
(83%, 16.5%), FARUTSAHBIT 20% 00 (61.42%,
25.41% ) dUT ASTRTSIH TIAGTTAT (Metarhizium
anisopliae)(75.5%, 20.21%) & 3TelIT-3TcldT YITT
& g A H¥e g Ul R TES
AR, gvRerfesfew usiadl (Heterorhabditis
spp) A== 3eifas damal, S duare, ds
e, fieg 3fe & gfd dgaeiiel uram a=r aar
et & @y i A e g g

dfaera gﬁﬁ'@ﬁ? (Bacillus  thuringiensis)
[ISRBCCEBO1 (Btl) 3R dfferd gRfAviaa
(Bacillus thuringiensis) 1ISRBCCEB02 (Bt2) @&r
Teel H Tglse I TAIFOT &THAT ST Hodiehed fohaT
17| IROTHAT & UdaT Tel foh Bt2 J 3 & ATAr hr
Fcg & (=01 & JoIeAT ) 53-58.87% b A
fopar, St 31T Sifae volel & d5dv a1 9u7 viakhe
50% + sfASTFATS (Imidacloprid) 1.80% SP 3iR
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et (Fipronil) 40% + 3fFsFAE
(Imidacloprid) 40% I8 Ir@TAfA® HIcAR &
HHT YHTAT grT 9747 |

CoM0265 fhEs & HYUT Tleei HR e §T gebal
(billets) 3 HeTS &F TG 0, 24, 48 3T 72 @C W
AT A deheited gRT Siaro] fafaerar ar
37T fopIT T STHA UedaeX (Enterobacter),
IFeIPIRE  (Lactococcus) 3R dsdell  (Weissella)
Samoat 1 @NeT  URRAT  oglaRelsD
(Leuconostoc), oiFeldfferd  (Lactobacillus) 3iX
ﬁﬁﬂT(Pantoea)EﬁgﬂﬂTﬁmﬁqﬁT@I ifGﬁﬂTUl
TS & d1G Teet 3 FGebioT (el o &ROT A UHE §T
QS g I sEd AR, 24 €6 & arg By
WY (Faith PD) U d7 3¢9 (Shannon Index)
JAT 48 ¢ & dIG A1l RAad (Chaol Richness)
S 3rethT-fafaudr Fael # g aRdda & dohd
e for oRfEufas acara td 3uaR gardr &
HROT SNAM9] HAG & AT H Fecaqol
aRecde g3l

g S 3R st e

3 aamal (F@ET, dauidr AR FAHE) A
arEl Sheersy, A-27-12 3R Coj 64 iy didr &fr
A-27-12 (TeAftel) H il ATUEST A Hrhr Har
E| A ARE TP FHAYUUT &I, IY  ATelehel
(Feidcd deFcd) AR FRIfther EURAT Fawis
ot 33 garal ¥ APRICHD FT T JHTAT
%: 3 ATUCET A T 3G Felt q@ H &Y
|

3oifaes ga@l & Fuh A S F HROT
TEBITFASe USBaAT oif foF CAT, POX, APX 3R
SOD & wfafafedr ag M| A TosAr H
afafafy & g 3w gfy =t et & g@
& ek e |

90 3R 180 f&=T AT & a1g (DAP) alAT FTEATIiT
W 3Tt & T3 aTel feed 3 Si (Raferpiar) a1 fastera
eI AT| TTelifeh, S2D2M2 & 90 Gt (DAP) W
707 3R FAaUEd il R & Ieed d B H
31frda Si I (8.57 3R 10.3 Ima/feam) 3k
SODOMO H =gddd (4.10 AR 4.67 araA/fham)
e

et & ¢A ¥ YA 3cUlGd &g HPAC T@-
3UAR & BRUT SATHIT 71.0% Hegellot, 18.0%
eAdegesT 3R 11.69% faffe &1 Repadl g3
fady w0 &, =gAad ARrureas At & famma
& T qI-3T9R gRT 93.5% forffeatsr & ger fear
IAT AT| TEIISAT WiFASs-TRATeh TS qd-
AR & fou ggean Rufaar 750¢, 2.5 €,
IR TEgea Wiawss 3R tfafes s @
HATH AT P THAHOT AT

Xix

o HPAC Qd-3UdR & gRId 3culfed 3aRIad
qg FATIIRT & 9T 4 qI-3UdR dTIAT Pl
Fare 200°C X fgam arar| &A Rar are
HPAC [@-30dR 3R I3 Mua (Fdhfasd
Rwsfeer) @ e & vhipd Sauihdr gRT
Il Sculee A GUR 6T 351G Sl B

urey faera fAameTdt (PGRs)H 3UaR & BROT
e I Tt A dEar (TATHEY) ufd g
3R T B IS (SA/FHRI) A G g1 45
f&a urg & arg (DAP) 3iRFaa 3igor gfaerd
wdd @100 9y & @y Ras forar )
A g & R, fhear (feer) & dwam 3R
270 o AUTS & a1 (DAP) arAATH ST 8l &
Tl Tell foh 3P0 3R Iy sy i
T SIET YR TIST & /YU g3

JIATCE gt o o 08 & ¢S , ST
Il SATET 316X 3l & @Y AT HIfehor F gar|

wJd IR Tafos e & aed seadaa @
&feehr faepra o @erar farerm, diat & &3l
TEAT J&l 3R FexAls & oS H ged gof dr
TR

el 25 FAaCS il 16 TIT-3(el9 PIAMNEIA W
thel §T A, 5 I & ST 3 10 PIAGEH 3T/
FIrH H ¥ A B fE@rd &1 s dedd i g
-Faforent Hierdw efelm @ Uar el 6 3e¢ 4 U
& gt S Tohdr ¢l

Aecayol ®U ¥ O SN & A, FEEEse
T, TR g 3R ufdeas FRE
(Trafoheee Hherel) S & SfS Pl 30 grEfhee
& sTIATS T T 3R Al Re & ST @
39T BT 97T RNA U & 37el91-3169T AT &l
SEIATA Ph 3o dfolsc i & folv UEaR
X f3eea fou army

PR iR

el aArferdt # @i Rierar-aAlg Jgor (et
¥ fIT CAD Al FT 3UANT b TP edel
giferd & A1 taex fawfaa foear am wa
Hedidhal & gar gerr fob 2.5 foRalt/ger dr afa
¥ ufFeg gRIT R gt T e HBR &
AefET dF @ 81.0% TorEaar s gaas 3R
83.0% ¥ 3TUh 3HPI0T & urd v |

U U, ¢ael T Told dlell ¢ HodR -dhdl-
Teda AR Baey & dgak g9 1 3R w@a
F Srar Irar arfer 9Er Hr BT A BEA FAAY
H T HFH fhar &1 TF IR 3w"ed
EpUITaee) dslt & & Th| e & 9 YR
B & AT 3R @AW (22A) yeud & forw
T YA ScpE Gof fohdT IMT| ITSTHIRIATE
(ISRI) 221 IhUIGR &1 3UANT lh 3TAAW &




gea & &TACAT (HIRAT) 3R 3@D W1 #H Hrehy
dcelld 3|

CTF & foIT T WRIBR-HA-THT 3R Al iR
gfed dT 3uaoT 9410 97T, [5G s aRuTaTa®y
T T 30T YRR & & HAsT Wl & Jelell
A SITHIT SN B S| 3 AT FARTES U0l
F g H BEA & oI5 a9 H Fuad
(PrFdeerd) & & W@ url fAIfa odr &
HUTeld & Teed T 3UST AART T § Ao
U &1 ot & a AT 7D g H TS|

TIST Iea e -a- BeiR & e gs-viis
el w1z 3R Pere, fHerer-ura 3o & fow
U BIh-e3y 3R &1 gAher fohar ar3m| yedia
TETOT & 90.1-115.5 FeharT/€ieT 1 3 3T3eye
& MR T

UAV (@) 3maRd Taafae Bsaa o 518,
afd 3R Beda & WIT & HJAR 3HgHied
fepan o, St #Ag3rer audes Bshra &1 TH
PAS APeT UG AT &1 SHBT SUANT oTed
Tfterhera & forw Ihelarqdes fRar I, e
QU F T F FIH FIEl I E@r| |
URuRed  dlipt i #A vav maRa
THRATAS U A UTeT & ST Bl 88-90%
3R HF ANTT BT 86% dd HA IR feaT| TEAH
d adfod T UHTEeIRAr, deavsl AR ge
(fewe) Ao glafa &« & for g

I & for v camue waEd (SOP)
efaa fear g1

oIe Siid arel fraEt & o $-garfed feor-
AMT T fr FuUfaTa wEAT F @MU 3-5 [
N IR W A aIdr &1 FHA BT 232,000
T, TS99 oic fpaEr & fow 0.1 gaeaT/ger &Y
& &7FaT e 1

s p-Foarg 3R Fecd & Fufaar &
ded P HJpelT2iedT T&Tor X & forw o8
¢orex Tiferd 3uaor fAfda febe v aperta
T T arell ANt & Melersy gears e v

et & TEF 3 & fow v Al-Hedr urE
IeeT d5 i (3T Plea arelr) guTel Rafada
6 73| T FIRT sATGT Fesm, AlmuTRa
Az i g5 RewEa Ald, 3R W' A
37T UICIETST &l THIHIUT ddHAT & Jarfd i
]
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T
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IETEHRIE Usd W Uy cgaeridr
TlEToT (PFT) & Uafid fepar foh Faamferd 3mmef-
FE-IeeAT ¢ TaleX o 0.127 §FEII /T &l
AT & &THAT UTE Y| FAAIOT o AT AT
P 74% 3P 3T 5T 3TIIRATIT B 90%
dh eA w  feam FF-3raiRa mepanh
(zfdarss) Bsda & PFT A Uil & 3uaer &
90% d1 wHl TS @, TEd fow AgIra
T &b 450-500 ST /TR I JAAT H el
45-50 /e &Y 3maRTbpaT M| UAV
guTordl & Heg3rel fdsedra b1 gefal H 11 T[T
ol & ar fohar, Sad oH AreTd 85-87% el
RIE]

MTAT 9T Tt 3R UST gaua SUHION &hr
Tedd Wars IR FdEER @l aUr AT Fe
el & foparar & Wdl # 46.2 §FCIX F 3D
&y W forar =, fSEd 60-70% & AreTd T9d
fe@rs &

ffa 3R sa-ge 3 3cuea & fou
WEAART  (ATasdl) & ded Udh SR
YRG5 aaa T gonel fahfad TS|
50-eflcx ORIl &7AdT dred Th  15-Thellare
e ATea @ 3ifds ®u fgar amm, iR
UfAAT dTUAT AT o FARARAA & o
80-85°C 3R HigdT (IMMeT &) & forw 118-125°C
& Ut Y| CAD-IFS SS-304 a4l f3asa 3R
THTATS CFIRTR heldl 3Mheday 8 g fomar
T

TGS #A TN-ATAH SHAFGEAT X &b ATCTH
g zafdar 3R gafdhr gar afdRfREt o
Jerar fear am RofEer 3@ & &kE, 03
ST (TUSARN) & saagde frar am@m, 02
TS & IUe gl faoiad AR &
fopU, 05 TPTRGAT PRIPH ATod fhT 71T, 31
02 Heg af¥id 95 Scure AT 01 HA AN dTell
T 3R] dheiied ApfAd & 13|

ScUed, Hed TAYH, Teal JEEoT 3R Hi-
3TfAar W ufAeTor, geia 3R SeTRadr HrihH
Imfog fer o) Rifér 3afa & e, 15
ufdretor 3k TEUeR RIGA 3RAST fer
450 @ 31feh gfqsmiargt o1 ey g3l

F AT JaUT FHE

FeAleen & AT ol # AAF T 1 SeueA
URUR® et T Wl @& Jolel #H AP
STHSTID UTAT I-T| Il T hA 3UST & Ao,
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ScUred fT ST BHA BT &, FAIRP ST 3R
WA W @I ®F oidl &l IAfde w&#Ef &
MAeh aerddr AR g THUGAT Scuree @l

URURS ddF T e T @A H amrg, Sfas
fafr (%2,19,09480I) H Jeler H 3P
(32,64,788%acaX) At uRUR® 3R Sifas fafa
# 3T ScuTEhdT AU 122.65 TA/gFeIT AR
98.58 T /g | Sifdeh AT Scuted & Yg
M 21,99,871/gdeI} AT Safd qruRe Aafa #
Tg %1,58,355/4eTT UT| fohamal & Sifded I3
AT dTell ST 3R et & 3@ & TAharsit
T 18-25% 311 Hraaa fFrerdr &1 e et 3
PATS &F A AP T B derar TE & T &
Fifp Sfde W 3ruaa arer fopara D= @
PN I YT TS S FTgd A& B

e &I 9% 3R 3curgehdr #§ Jgadr &
fIYYUT  Uar Iodr & P 3O ucer A Iz
JOT el 3 ard el o &9%a 3R
ScUIGhdl H HPRIcHD gig Pl 3HgHa fham|
TIelifeh, HERTE 3N heliced & JEI el Sculced
ISUTRICTUT TSAT H had ST H JhRIcHD
gig g8 ¢ dffiey died diel UH@ e
3cUreed TSl H Al ScUrgehdl A RIae &r
9 ¢@r 4|

BT d¥ 2025-26 % foU ZAX USA A ey &Y
QAT Y AT DT AFATH HSHTIN JTHOT Heiehel
(PRA) dehailepl T 3TN Hlh 6 Toredl (TR
IR 7eg a7 @ fa-da &) & 60 foraat @
Thd [T 90| UTATHG 3MThsl & MU U Gier
IR 9Er A vEa & fow @ Hr awera waEL:
23470 31X 3180 ufa e | o= fir wWdr &
dga omra 23340 ufa e oM sifwa dear
ScUTGahdl 80.5 TA/gFcaX AT 3R AT A2+FL
JAT ST C2 W 3cUTG AT hafl: 3228308
3R 2268870 Ufd FFeTR UId T TS|

ufRelt IR Uy A Pl 0238 fFEA FH IUS
TR W o s I F HPRUT a¥ 2025-26 b
S 3R wger # 3Ed Ieen Scurghdar #
RMge 3M$| 30 Uer & & 0238 fhea ar
&ahd ¢ oo av & garar & 429 geat
29.2 B AT

suUTRead HRA & fow 3geifd I &
24 3T (STed)) AR ACTA ST ¥ Uhad drell
fopeAT @1 &89 udreTor ar YTk & mAfada

xXxi

frar s 3 T & o 8 fresd wea
14201, BT 15466, Ber@ 11203, PIRAT 17231,
PII@ 9709, PAE 16202, PG 15201, PIRAT
13235, 1 0118, Plerd 94184, DleTd 12207, Bl 0238
oA, STafh ALTA-CT a1l T H PIRAT67, DI
08279, PTel@ 09204, PIel@ 11206, PreTd 15207, T
05011, IO 97222, BIeT@ 12209, PIA@14204,
PII@ 15206, BA@16030, PIUET 14185 i
off| 9=t T BH b HSV 3T & MUR W et fl
gRueFadr &1 31T & & o foaq & @y
10-15 f&at & Rl W 30dhs gof fhT T 3R
SR AR W Sadl A HSV AR & (Hue)
g o @ & fow S @1 agwer fear
I

ez v 2025 b SR, IBATHR-ABTAIRIAE
&3 g, AN o ZTR ALY &7 & foIw el
fore g 3R T 3cuea d ards gafa
Tfda A Ffeg uaaa uIrEr F PRI O
fafe Fala & geameh 3R FAwA-R
qTeY, TISERRW (IT) & ded A RITE
mﬁﬁlﬁﬁg‘al 3 Falldl o dgdX el
AR FTE (CCS) 3U, deak GoieT dee 3R
T e & ufa AH ufady ueiig feam|

fIER TPR & Iear AT fAHTT & T A TP
TATT ITT 51 T1S WISaIT YT & ded, Jfaafda
auT 3R & AT qP UTAT AR T8 I AT &
TG 18,300 fFacer @ FATET s 'S &l 3curea
ICRIEIE

Sorra fr RAfad & 30aa e ol W
33l wWieTor U, I9T8T; TIUHTH, §RAIR
IR vaTgTHTH, Refeamet d 3mAfed e
T | Pra@ 16468 3R Prer@ 15466 3Td I
JuTgar 3R Repeadl & AU dgcR Folld & &7 A
RIfced [FY 30 Safh Prer@ 20466 3 3= Sarg
(19.93%), AZAT (89.18%) IR Repadl (10.64%)
gol | Bl 20468 a3 30 fgrR & @ are
T # ¢ R uedla fe@m

PR AT yoala IM3eURE, AFaeaE

FATEAT GeAoietel (Rotenere) 3R #les R
TETUT b HCTH F Pl 149 Sielelged (STHTATSH)
TRAEE &1 TE@ra fohar arm| 49 freat /i
U&T (SHACTSY) P Jrell @t Scurga Qur fomar
T fSHDT Pol Al Scuiea 22 fham & 3HH
| IR i & forw oft (SRfoew) et
LS 6 3R 1ISR Comp 1 T I[OTA opaT 91| g-
T GA&T0T o AR & gdl, 3a8 3R 37r9-geap
&l A T SiIAIeIsy i AU fefgeteriielar
&1 giy &




Yl 1 ATl & 48 Fehe St Urey (Slictersy)
&I eheh Bhifelar & JA@ el AR it &
e Fegara gfary Fial & geare g8 s
URY (SNETesy) SYT/06/10, L33, 3R LKC 2000
J FgisieexT @377 (Spodoptera litura) 3R ?FI%_cI'C{U‘f
I3 3 Wi & @ Fergg ufaiy
fearan, orad #fasy & Waeds Mifd oo &
forT S0 Safes Rard e |

Ffa 3R qg@ & ufla & o EREaw)
S O%T (Siidlersy) o Seo@dry Qfrerar
3R &RRar @S| LKC 2006 J & U=t arel
HATEIS A Y STST T ToTel dea” T@T 3R SIS Gebral
3R & FaTT I, STeafh LKC 95 & #dR PR
fremady & aqott & T wfafaar feErs|

HfA-3UANT garar 3R fhar 3T gea & forw
SR UG A S ! HAS &1F1 H Fehel-TTeed
HABHA (FTHAITUI) YoTTordl . heldgdd
AT fRAT I1AT| 55-60 TA/FFEAX dh P 3USA
AR 17% d & FhST TR @ AlSar e
Scuree Yufordl & ehel Pl Tehleped i &l
cagrdr H1 giY &1, S Rt @1 sfafks 3ma
& HTE 3R S Aol & g delr 33 &
forT e Fear A gerE aRdr ¥

R BEell W 3T HRAT FHAfedd Hqaare
URASEAT  (AICRP), gheX # URTHH fehes
glaToT (IVT) W Higd &1 50 FHA &7 3327
R & Tafde $-FToraryg &= # Fehe (PR
aﬁt):—ﬁﬂﬁﬂgﬁ%ﬂﬁ?ﬁﬁﬁg@mmmaﬁ
A &TAAT P Hodihd AT &l TH TA&TOT H
UeTEl, 3R-UTRIE, SAR-gdl, har 3R gf@oh
gt @ gfafafica aa arel o T« W A
g Quehdad) & @y YeAmss cdih
38T (RBD) & & ¥ (LS 6 3iR 1ISR Comp 1)
& HT 10 FACATSH QM &1 TA&TON & Febex
Sfiarersy & i, Aqpaaeiedr AR I/ U
W Hegard sel e & 3Fie &1 W 2025-26
& ST e 3T @ 30T AT ShcaT fohar
ST AR SHAT Hediehad fhar Sreanm arfes 3wy
g AR e e & fov @ 3k R
T &Y UgreT &Y ST bl

Ff@e 9y gaAfead squa aRAsEr
(3Te=T)

(AU TTBTIBBIRIT MSA) H 450 Ygh Felled
oame I A, [FAA # 382 Folld H Fl 3T
(84.89% FoeT 3T T AerdT) | HIP 3T — THAIITS,
PIIFIEI o 22 HIET ol ATl bl Pl Tl (ITeet
&1 dreT) i ofr Imyfa

Teh STeldrg-3iefhel W-sNS9T ugel o el dhal
B 44 BIE (26 o TeA-ufared 3R 18 F@T-

xXxii

ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

T
ICAR

geaAdter) & gfd @l 2024-25 & R4,
A3 gRT AT R W aF fored Refiar hr
T$ 3R T T aaiRe od § v
THARRAT gRT At AR fred Relsr i 718

%FW@W@WW%W@W

HRITET GUeh (RDF) A ZoX ufH 3R uragidig

(9eirger) &1 # e & 3uS A Hecaqu! gig

&1, STafs qdf a8 813 F sHaT 3rE oA @)

ATGA-GI AHT & JATT & BROT 5-35% SUST Bl

am'c?%?-r 31T, TTellfeh a1 & 3 aIRY & sTAT
|

WﬁWﬁﬁﬁWWW%
A vedd fora, A IR Fame H
Wﬁa“rﬁmmwmml
ﬂﬁaﬁﬁwmﬁmﬁ'ﬂlﬁwﬁmwié
IR o TUE W ARSI 36E & 3UANT A
25% dh &Y paT TS|

WUdaR Y9 3CIITAT § Udl dell & &
IAIRT WUdar i Fafa & 7R 3ust &r
IhE  (15-75%) 3, Sfafh  HPIO-gd 3R
HGIOT-UAT  TRUAAREADT  (AThATiRIAT) &
g WUaar fagFor 3R 3= nfde o
L AC G

UGy AT (Cefie YATaislT) HRihH H 313
of@aa3t & dgd 16 bg fAa A, FEl
ofaager S # 3R YYerstd & Hahdl &b
YT 13547 I3 IS ISdeicH H ggar @

TS|

Siietel fored gliaton & 9w 1 gaE ARt
S ST Heel, AT (FAC), 3hal (o), Grelm
UeT Q9T (ATETT), IR G (51 TEE), 3R
Uigepl @591 & fJems &g iRl a1 @cgs
gfadeht ufafdat & ggaea & 718 |

o1 AR O &aF-Rfdy dEaRAl &1 uar
Toll, AW &7 § sUrSUTRfeddr IRG # o
s 3R 3@er 3R o #F gl W B arel
AT, SE@fF YLD & fow Sde dada  (feg
Fod])-ATURAT Ja9 0Tl g & &
THTET T

Hefaaa (TArsT) a8 12 dar 7 4t
(heiersy) R & 31elf @ aRR, SIS
aRT 3R Al gor Sl uegE Het & oufd
TeAfrerdr/ddeaeiaar  gfafkar fe@=a  arelt
gfafeat & ggama &1 die gdaton # aram I
Tp AR T (Sehecad) Tauag &, Ra
Fo AR T GRT & TPIT B SISH, 1D
BAlplid  HBOBIfer (Phenococcus saccharifolii)
3R aftfclr o Foe) (FTarsIfelTT wEsewdTs)




ANNUAL REPORT 2025

S 3R et A o Rare faeh o

g3 YA W decR Sg-Usic U depellehl o
SerfEegenast 3R SeflaiFatssag ¥ Tsiel &
UG G&TdT &l JgIdT| gisc Id (Fhe o)
UgYUT GAETON F AT T GeAT B 53% db b
#R e, 3R vhipa Hre-yaua aldr F T
& 30T AR FoTaar H Hrehr gUR R

et T IR TopEA—apiem 17231 (RfEser), dioa
17261 (T 179), BT 18022 (FROT-18), 3R Prdve
18213 (AT 100)—dl 3 i &7 & forw
W3 2025 g1 S 3R TR R
AT, A AT T ALIA-GX H Ul dTell, 3Td
T (CCS) T 3o WHIHT TeT, ol T3
3R Hgan & uld ufay/ Fegs gfady, uaga

xxiii

et & ufd oA Fdgaehedr, g 3R sIgordar
(P reAr #) & ufd geade oA, 3k f&fRg
feufaat & forw segeifda & 7|

et T TS FHEA—PT 09004 (37HAT), BT 18003
(3TRE), DU 18437 (A&IG  IeeAT-3), BT 19017
(PXOT-19), PIAEr 19182 (PIAE  101), Prerd
19204 (3&J-18), BIRAT 19235 (ATWR), 31X HIT 20322
(2014A 142)—ap1 gdf de, UEgdE, 388 He
3R 3R gdf, 3R 3R ofRe & F IR A
AR HRGRT S & v wnSHEBRmdr (91e=T)
ERT Ul AT Y foRea 31 ¥ ACYH-eT
Uchel @Tell, 3Tl Ehlel 3R A ETE  (CCS)
Tl & AU ITd 3US S dTel §, 3R AR
W yAE Hret & ufd bA Fagalodr & ay
e e AR Te ¥ ufa ufaiygs/acaa
gfoRiues eferar e €



ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

R
ICAR

About the Institute

The ICAR-Indian Sugarcane Research Institute (ISRI), Lucknow was established in 1952 by the Indian
Central Sugarcane Committee for conducting research on fundamental and applied aspects of sugarcane
culture as well as to co-ordinate research work done on this crop in different states of the country. The
Government of India took over the Institute from the Indian Central Sugarcane Committee on January 1,
1954, and thereafter, it was transferred to the Indian Council of Agricultural Research (ICAR), New Delhi on
April 1, 1969. The Institute is located in Lucknow, the capital city of Uttar Pradesh and conveniently situated
at about 12 km from CCS Airport, Amausi and about 5 km from Lucknow Railway Station. The climate of
the area is sub-tropical semi-arid type. Monthly average maximum temperature during April to June ranges
from 36°C to 40°C and minimum temperature during November to February ranges from 7°C to 11.5°C. The

annual average rainfall is around 880 mm.

Vision
An efficient, globally competitive and vibrant
sugarcane agriculture.

Mission

Enhancement of sugarcane production,
productivity, profitability and sustainability to meet
future sugar and energy requirement of India,

Mandate
(i) Basic, strategic and adaptive research on
production and protection in sugarcane and
breeding for sub-tropical region of the country.
(ii) Coordination and monitoring of applied research
on national and regional issues to develop
improved varieties and technologies.

(iii) Dissemination of technologies and capacity
building.

Issues and strategies

To achieve the desired growth in area,
productivity and recovery of sugarcane in different
agro-ecological zones of the country and to extend
appropriate information and technologies to the
end users, following issues and strategies have been
identified which need to be pursued at:

Issues

e  Low levels of cane yield and sugar recovery

XX1V

° Threats biotic and abiotic constraints
High cost of cane cultivation

e  Decline in factor productivity

Strategies

Increasing the level of cane yield and sugar

recovery

a. Introgression of untapped genes in the parental
gene pool

b.  Enhancing selection efficiency through marker
aided selection (MAS)

c. Improving sink strength and source efficiency

d. Enhancing productivity of ratoon cane

Reducing the cost of cane cultivation

a. Nutrient use efficiency through rhizospheric
engineering and INM technology

b.  Water use efficiency through micro- irrigation
Land use efficiency though companion cropping

d. Reducing cost of pesticide use in an eco-friendly
manner through bio-intensive IPM and IDM

e.  Mechanizing sugarcane farming

Arresting decline in factor productivity
a.

b.

Soil biological and nutritional dynamism

Carbon sequestering through cropping system.
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Particulars

ICAR-Indian Sugarcane Research
Institute, Lucknow

All India Coordinated Research Project
on Sugarcane

Particulars

ICAR-Indian Sugarcane Research
Institute, Lucknow

All India Coordinated Research
Project on Sugarcane

Category
RMP
Scientific
Principal Scientist
Senior Scientist
Scientist
Total
Technical
Category-I
Category-II
Category-III

Total

Administrative
Skilled Supporting Staff
Grand Total

Budget 2024-25

Revised Estimate

9733.43

including salary & pension

1811.17

including salary & pension

Budget 2025-26

ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

R
ICAR

Plan (Rs. in lakh)

Expenditure as on December 31, 2024

7001.08
including salary & pension

1306.63
including salary & pension

Plan (Rs. in lakh)

Revised Estimate

10964.19
including salary & pension

1290.01
including salary & pension

Staff Position

Sanctioned
1

07
14
52
73

77
49
03
129
54
36
293

XXV

Expenditure as on December 31, 2025

8052.89
including salary & pension

991.70
including salary & pension

(As on 31/12/2025)

Filled Vacant

0 01
06 01
06 08
42 10
54 19
50 27
28 21
02 01
80 49
42 12
08 28
184 109
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CHAPTER 1

Genetic Improvement of sugarcane for higher cane and sugar

productivity

Genetic improvement of sugar crops for
superior varieties suitable for sub-tropical
India

Identification of sugarcane variety CoLk
19204 (Mid-Late)

A proposal for the identification and release of the
sugarcane variety CoLk 19204 (IKSHU-18) was
submitted to the Varietal Identification Committee
of AICRP(S) in 2025. This mid-late maturing variety,
developed from the cross CoS 8436 x CoSe 92423,
has demonstrated promising performance with a
cane yield of 87.33 t/ha and a CCS yield of 11.33 t/
ha. It recorded a sucrose content of 18.59% and a pol
percentage of 13.80% at harvest, indicating good juice
quality. Based on its agronomic and quality traits,

CoLk 19204 has been recommended for cultivation in
the North West Zone. The phenotypic characteristics
(Fig1.1) of the variety are shown here as under.

Registration of sugarcane varieties

Six sugarcane varieties, viz.,, CoLk 15201, CoLk 15207,
CoLk 15466, CoLk 14201, CoLk 15206, and CoLk 16466
havebeen successfully registered with the Protection of
Plant Variety and Farmers” Right Authority (PPVFRA,
New Delhi, and their Registration Certificates were
received in 2025. Four sugarcane varieties, viz., CoLk
16202, CoLk 16470, CoLk 09204 and CoLk 14204 were
applied for registration in the category of “Extant and
Notified” under the Protection of Plant Variety and
Farmers’ Right Act, 2001 for their protection. The duly
filled applications of the aforesaid varieties have been
submitted to the PPVFRA, New Delhi.

Table 1.1. Salient features of the accepted clones accepted for multi-location testing

Clone Parentage Maturity  Caneyield CCSyield Sucrose % at Red rot
group (t/ha) (t/ha) harvest rating

CoLk 25201 LG 01118 x Early 98.64 13.11 18.93 MR

(LG 20131) Co 92006

CoLk 25202 CoLk 13201 GC Early 96.41 12.25 18.10 MR

(LG 20255)

CoLk 25203 CoLk 15205 x Early 95.65 12.28 18.27 MR

(LG 16558) LG 07482

CoLk 25204 CoLk 13201 GC Mid-late 101.96 15.00 20.92 MR

(LG 20259)

CoLk 25205 CoJ 88 GC Mid-late 97.39 13.44 19.67 MR

(LG 20101)

CoLk 25206 CoLk 9202 GC Mid-late 95.54 12.57 19.27 MR

(LG 20488)

Phenotypic characteristics of the newly identified mid-late sugarcane variety CoLk 19204 (IKSHU-18)

Fig. 1.1

1



Sugarcane clones for multi-location testing

Three early maturing sugarcane clones, viz., CoLk
25201, CoLk 25202, and CoLk 25203, and three mid-
late maturing clones, viz.,, CoLk 25204, CoLk 25205,
and CoLk 25206 have been accepted for multi-location
testing in North West Zone of India during the
AICRP(S) Annual Group Meeting-2025 held at AAU,
Jorhat, Assam. The salient features of these clones are
presented in Table 1.1.

Hybridization and seedling raising

A total of 36 bi-parental sugarcane crosses were made
at the National Hybridization Garden, Coimbatore,
during the 2024 crossing season, while an additional
8 crosses were attempted at the National Distant
Hybridization Facility, Agali. Fluff of 59 genotypes
was also requisitioned from the Sugarcane Breeding
Institute, Coimbatore. Under the project titled “Pre-
breeding for the development of climate-smart
genetic stocks utilizing untapped genetic resources
in the Saccharum complex,” fluff of 18 trait-
specific bi-parental crosses developed at ICAR-SBI
Coimbatore, ICAR-SBI Regional Centre, Agali, and

Table 1.2.
Clone Cane yield CCS yield (t/ha)
(t/ha) 10M
LG 15482 77.91 10.07
LG 16558 95.65 12.28
LG 20459 73.09 8.85
LG 20304 85.26 10.19
LG 20488 95.54 11.15
LG 20561 79.71 9.76
LG 20255 96.41 12.25
LG 20259 101.96 11.95
LG 20101 97.39 11.91
LG 20131 98.64 13.11
CMS 206 89.48 9.96
CMS 207 94.97 9.08
Standards
CoS 767 75.65 8.52
CoPant 97222 84.53 9.97
Co 05011 75.43 8.79
CoJ 64 71.01 8.64
Co 0238 82.95 10.33
CoLk 14201 83.50 10.59
CD at 0.05 10.33 1.63
CV % 7.15 9.42
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ICAR-SBI Regional Centre, Kannur during 2024 was
received. All received fluff will be sown in glass/
polyhouses for seedling raising. Additionally, 23,322
seedlings derived from 31 bi-parental crosses and
45 general crosses (from the 2023 crossing season)
were successfully raised and transplanted under field
conditions for further evaluation.

Selection in Seedling (C ) Population

Based on high Brix (HR Brix) values and other
important growth parameters, a total of 580 clones
were selected from the seedling (C ) population. These
selected clones have subsequently been advanced to
the next stage and planted as C; clones along with
standard check varieties for further evaluation and
performance assessment.

Evaluation of Clonal Generations

A total of 111 sugarcane clones were selected from
the C1 population and advanced to the C2 generation
for further evaluation. From the C2 population, 37
promising clones were identified and promoted to
the C3 generation, where they were also screened for

Performance of elite sugarcane genotypes under Station Trial (2024-25)

CCSyield (t/ha) Sucrose %10  Sucrose % 12
12M months months
11.07 18.47 20.44
13.27 18.27 19.71
10.50 17.37 20.59
10.77 17.10 18.49
12.57 16.74 19.27

9.44 17.57 17.06
14.24 18.10 20.98
15.00 16.88 20.92
13.44 17.50 19.67
14.21 18.93 20.44
12.83 16.07 20.41
12.93 14.05 19.68

9.18 16.17 17.61
12.14 16.85 20.31
10.53 16.66 19.87

8.77 17.49 17.92
11.21 17.88 19.67
11.68 18.13 19.96

1.88 1.52 1.88

9.51 5.29 5.75
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resistance to red rot disease. Among these, the most
promising clones were evaluated in replicated trials
to assess their yield and quality performance. Based
on yield, quality parameters, and red rot resistance,
ten superior clones—LG 16465, LG 21226, LG 21235,
LG 21301, LG 21324, LG 21329, LG 21368, LG 21403,
LG 21407, and LG 21490 — were selected and included
in the Station Trial (2025-26) for further evaluation.

Station Trial (2024-25)

Twelve elite sugarcane clones as LG 15482, LG 16558,
LG 20101, LG 20131, LG 20255, LG 20259, LG 20304,
LG 20459, LG 20488, LG 20561, CMS 206, and CMS
207 —along with six standard varieties, Co 0238, CoJ
64, CoLk 14201, CoS 767, CoPant 97222, and CoLk
15207, were evaluated in the Station Trial (2024-25)
for their growth, yield, and quality parameters. The
performance of these clones is presented in Table 1.2.

Evaluation of Early Sugarcane Clones for
North West Zone

Initial Varietal Trial (Early)

A trial comprising ten sugarcane genotypes viz.,Co
21012, Co 21013, Co 21014, CoPb 21181, CoPb 21182,
CoLk 21201, CoLk 21202, CoLk 21203, CoPb 21211,
and CoH 21261 —along with three standard varieties,
CoJ 64, Co 0238, and Co 05009, was conducted to
evaluate their performance for various yield and
quality parameters.

Among the genotypes, CoLk 21201 recorded the
highest cane yield (96.25 t/ha), followed closely by
CoPb 21182 (96.19 t/ha) and CoH 21261 (95.20 t/ha).
A similar trend was observed for CCS yield, where
CoLk 21201 ranked first (12.48 t/ha), followed by
CoLk 21203 (12.16 t/ha) and CoPb 21182 (11.39 t/ha).

The highest sucrose content at harvest was recorded
in CoLk 21203 (18.66%), followed by CoLk 21201
(18.63%). Among the standard varieties, Co 0238
performed best, registering the highest cane yield
(89.01 t/ha) and CCS yield (10.60 t/ha).

Advanced Varietal Trial-1 Plant (Early)

Five sugarcane clones, viz., CoLk 20016, CoLk 20202,
CoLk 20203, CoPb 20211 and CoH 20261 along with
three standards, CoJ 64, Co 0238 and Co 05009 were
evaluated for yield and quality parameters.

Among the test genotypes, CoLk 20202 recorded the
highest cane yield (90.16 t/ha) as well as CCS yield
(11.35 t/ha). The genotype, CoLk 20202 showed
the highest sucrose percentage at harvest (18.06%),
followed by CoLk 20203 (17.87%).

Among the standards, Co 0238 was the best check for
cane yield (86.00 t/ha) and CCS yield (10.79 t/ha).

Advanced Varietal Trial-1I Plant (Early)

Four sugarcane clones, viz.,, CoLk 19201, CoLk 19202,
CoPb 19212, and CoS 19231, along with three standard
varieties, viz., CoJ 64, Co 0238, and Co 05009 were
evaluated for yield and quality characters.

The genotype, CoLk 19202 recorded the highest cane
yield (96.67 t/ha) and CCS yield (11.60 t/ha) among
the test entries, followed by CoPb 19212 and CoLk
19201. Among the test entries, CoS 19231 recorded the
highest sucrose content at harvest (17.68%), followed
by CoLk 19202 (17.23%) and CoLk 19201 (14.79 %).
Among the standard varieties, Co 0238 was the best
for cane yield (84.19 t/ha) and CCS yield (9.99 t/ha).

Advanced Varietal Trial- Ratoon (Early)

Four sugarcane genotypes, viz., CoLk 19201, CoLk
19202, CoPb 19212 and CoS 19231 along with three
standards, Co] 64, Co 0238 and Co 05009 were
evaluated for their ratooning ability. The genotype,
CoLk 19202 recorded the highest cane yield (89.14 t/
ha) and CCS yield (11.47 t/ha). Among the standard
varieties, Co 0238 was found the best for cane yield
(83.67 t/ha) and CCS yield (10.35 t/ha).

Seed Multiplication (Early)

The seeds of eight sugarcane genotypes viz., CoPb
22181, CoLk 22201, CoLk 22202, CoLk 22203, CoPb
22211, Co 22020, CoH 22261, and CoH 22262 have
been multiplied to ensure an adequate quantity
of planting material for the next year’s trial. This
multiplication will facilitate the evaluation of these
genotypes under replicated trial conditions, allowing
assessment of their performance for yield, quality and
disease resistance in the subsequent testing cycle.

Evaluation of Mid-late Sugarcane Clones
for North West Zone

Initial Varietal Trial (Mid-late)

Ten sugarcane clones CoPb 21183, CoPb 21184, CoLk
21204, CoLk 21205, CoLk 21206, CoS 21231, CoS
21232, CoS 21233, CoH 21262 and CoH 21263 along
with three standard varieties, CoS 767, CoPant 97222
and Co 05011, were evaluated for their performance
in terms of cane yield, CCS yield and sucrose content.

Among the test genotypes, CoS 21232 recorded the
highest cane yield (117.91 t/ha), followed by CoH
21263 (111.88 t/ha) and CoLk 21204 (110.20 t/ha).
The highest CCS yield was observed in CoLk 21204
(13.80 t/ha), followed by CoS 21232 (13.19 t/ha) and
CoLk 21206 (12.76 t/ha). In terms of sucrose content
at harvest, CoH 21262 ranked highest (18.69%),
followed by CoLk 21205 (18.49%) and CoLk 21204
(18.11%). Among the standard varieties, CoPant 97222
performed best for CCS yield (12.10 t/ha), followed
by Co 05011 and CoS 767.



Advanced Varietal Trial I - Plant (Mid-late)

Seven sugarcane clones, viz.,, Co 20017, CoPb 20181,
CoLk 20204, CoLk 20205, CoPb 20212, CoS 20231
and CoS 20232 along with three standards, CoS 767,
CoPant 97222 and Co 05011 were evaluated for yield
and quality parameters.

The genotype CoLk 20204 recorded the highest cane
yield (102.80 t/ha), followed by CoPb 20212 (99.17
t/ha) and CoS 20231 (93.82 t/ha). Similarly, CoLk
20205 exhibited the highest sucrose content at harvest
(19.37%), followed by CoLk 20204 (18.51%) and CoS
20231 (17.80%). Among the standard varieties, CoPant
97222 was found the best for cane yield (88.95 t/ha)
and CCSyield (11.01 t/ha).

Advanced Varietal Trial II - Plant (Mid-late)

Seven sugarcane genotypes, viz., Co 19017, Co 19182,
CoLk 19204, CoPb 19213, CoPb 19214, CoS 19232
and CoS 19235 along with three standards, CoS 767,
CoPant 97222 and Co 05011 were evaluated for yield
and quality parameters.

The genotype, CoLk 19204 recorded the highest cane
yield (102.33 t/ha) followed by CoS 19235 (94.73 t/ ha).
Whereas, CoLk 19204 exhibited the highest sucrose at
harvest (18.27%) followed by Co 19017 (18.20%) and
CoS19232 (17.69%). Among the standard varieties, Co
05011 was found the best for cane yield (87.01 t/ha)
and CCS yield (10.38 t/ha).

Advanced Varietal Trial - Ratoon (Mid-late)

Seven sugarcane genotypes, viz., Co 19017, Co 19182,
CoLk 19204, CoPb 19213, CoPb 19214, CoS 19232
and CoS 19235 along with three standards, CoS 767,
CoPant 97222 and Co 05011 were evaluated for their
ratooning ability. The genotype, Co 19204 recorded
the highest cane yield (85.85 t/ha) and CCS yield
(11.42 t/ha).

Among the standard varieties, CoS 767 was found the
best for cane yield (65.41 t/ha) and CoPant 97222 for
CCSyyield (7.94 t/ha).

Seed multiplication (Mid-late)

The seeds of eight sugarcane genotypes—CoPb
22181, CoLk 22201, CoLk 22202, CoLk 22203, CoPb
22211, Co 22020, CoH 22261, and CoH 22262 —have
been multiplied to ensure sufficient planting material
for the next year’s IVT (Initial Variety Trial). This
multiplication will facilitate the evaluation of these
genotypes under replicated trial conditions for their
assessment for yield, quality, and adaptability.

Identification of
Sugarcane Genotypes

Location-Specific

(ICAR-ISMA Collaborative Project)
ICAR-ISRI, Lucknow has joined as a collaborative
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partner in the ICAR-ISMA Collaborative Project,
which has been approved with a total funding of Rs
100.0 lakh for five years (2023-24 to 2027-28). The
primary objective of the project is to identify location-
specific sugarcane genotypes. During the current year
(2024-25), TRIAL-I is being conducted at 16 sugar mill
farms across sub-tropical India, while the entries for
TRIAL-II are being multiplied at the respective sugar
mills in preparation for next year’s trial.

TRIAL-I

Entries: Co 16029, Co 17018, Co 20016, Co 20017, Co
20019, Co 21012, Co 14012, CoLk 14201 and CoLk
15207.

Standards: Co 0238, Co 0118 and one Local Standard.
TRIAL-II (Multiplication)

Entries: Co 14034, Co 16029, , Co 17015, Co 19017, Co
20016, Co 20017, Co 20019, Co 21012, Co 21014, Co
22020, Co 22021, Co 22023, CoLk 19201, CoLk 19202,
CoLk 19204, CoLk 20202, CoLk 20204.

Standards: Co 0238, Co 0118 and CoLk 14201

Germplasm maintenance and pre-breeding
for improved genetic stocks

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

A collection of 365 sugarcane genotypes consisting of
Saccharum officinarum, S. barberi, S. sinense, ISH clones,
IkshulSH clones, LG selections, commercial hybrids,
25 soma-clonal variants, etc. was maintained and the
required material was supplied to various on-going
projects of the Institute. The collection includes 183
commercial hybrids, 51 ISH and IkshulSH lines,
71 LG clones and 30 species level genotypes. A
"Varietal Cafeteria’ comprising of 20 early and mid-late
maturing varieties was planted in October 2024 to
provide an opportunity for farmer to select varieties
of their choice. DUS descriptor-based characterization
is being carried out for the LG clones in the collection.

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

The project aims for population improvement for
high sugar accumulation potential in the sub-tropical
sugarcane genotypes and to develop high sugar
sugarcane genetic stocks. The high sugar genotypes
tested in the clonal stages had a mean value of >19%
sucrose in juice in the month of January 2025. Four
sugarcane genotypes, viz.,, LG 16522, LG 16608, LG
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16579, LG 16567 had >20-21% sucrose in juice in
February 2025, with LG 16567 showing moderate
resistance to the prevailing red rot pathotypes. Two
clones from second clonal stage, viz., LG 22404 and LG
22521 exhibited 20-21% sucrose in juice in February
2025. Overall, these values are an increase of 5-10%
over the standard check Co 0238 for mean sucrose % in
juice, and 4-8% over Co 0238 for CCS%. These clones
needs to be further validated in the next crop seasons.
Genotyping studies were initiated for molecular
studies in the high sugar genotypes identified in the
previous selection cycles.

The fluff sown in the mist chamber in November
2025 showed satisfactory germination in the different
crosses. The crosses involving LG 15533, LG 14564, LG
08422, LG 07590 exhibited good germination (>50%).
The fluff from closes involving the species/improved
accessions gave very few seedlings (less than 10 from
approximately 4-5 g fluff). Hand Refractometer Brix
readings recorded in the seedlings transplanted to
field in 2024 had ~10% of the seedlings with a mean
HR Brix values more than 20 (°Bx) in January 2025. A
total of 202 clones from the seedling population were
advanced to the first clonal stage (C-1). The seedlings
from crosses involving LG 14564 and CoLk 15202
exhibited a higher proportion of stools with high
HR Brix values. The clones, CoLk 21203, CoLk 20203
(early maturing) and CoLk 20205 (mid-late maturing)
are being tested in the multi-location trials of AICRP
(Sugarcane).

DUS Testing in Sugarcane (Central Sector
Scheme for Protection of Plant Varieties
and Farmers’ Rights Authority)

Maintenance of reference collection of
sugarcane varieties

A total of 180 sugarcane clones were maintained as
reference collection for the sugarcane DUS Testing
during the crop season 2024-25. This reference
collection includes all the identified, released and
notified varieties from CVRC, varieties released
from states and clones from Advanced Varietal
Trials of AICRP(S) available with different research
organization working on sugarcane. Observations
on various morphological traits used for DUS testing
were recorded on the sugarcane clones maintained
in the reference collection as per the DUS Testing
guidelines.

DUS Testing Trial

DUS Testing Trial comprising of five sugarcane
varieties, viz., CoLk 11203, CoLk 11206, CoLk 12207,
CoLk 12209 and Co 12029 has been completed during
2023-24. The certified DUS data of these five varieties

along with the reference varieties for the two crop
seasons has been submitted to the Authority.

The DUS Testing Trial (2024-25/ First year) comprising
of 04 newly released sugarcane varieties, CoLk 15201,
CoLk 15207, CoLk 15466 and Co 16030 along with
reference varieties has been planted at main DUS
testing centre, Lucknow. The observations on DUS
characters will be recorded as per the DUS testing
procedure in sugarcane.

Biotechnological interventions for
accelerated genetic gains

Investigating the differentially expressed
sugarcane proteins in red rot susceptible
and tolerant sugarcane cultivars during C.
falcatum infection

The proteome of C. falcatum was analyzed through
nanoLC-MS/MS to investigate the abundance of
proteins implicated in host penetration during
red rot disease (Fig. 1.2). Actin cytoskeleton-
regulatory complex proteins are diverse group of
fungal proteins, implicated in supporting the actin
cytoskeleton of fungi, and polarized hyphal growth
during host penetration. Through study of C. falcatum
proteome, we found exclusive abundance of two actin
cytoskeleton-regulatory complex proteins (A1CD74,
and Q4WG58) in CFS1 and CFS2 samples. Further, the
average peptide counts of both the proteins (A1CD74,
and Q4WG58) were relatively higher in CFS2
samples, compared to CFS1. In filamentous fungi, the
process of autophagy plays a vital role in boosting the
accumulation of pressure of appressoria (infection
structure of fungi) which is required to invade the host
cell wall. In C. falcatum cultured with sugarcane stalks
(CFS1 and CFS2), the proteome analysis revealed
exclusive abundance of two autophagy-related
proteins (Q2GYDS8, and Q871L5), suggesting their
role in inducing pathogenicity during red rot disease.
Histone methylation is customarily known to regulate
chromatin structure in higher organisms. In some
filamentous fungi, histone-lysine N-methyltransferase
proteins revealed their participation in enhancing
the hyphal growth, and production of fungal spores.
The proteome analysis also revealed the exclusive
abundance of two histone-lysine N-methyltransferase
proteins (Q4WTT2, and Q8X0S9) in C. falcatum samples
cultured with sugarcane stalks (CFS1 and CFS2).

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

To substantiate the protein abundance, we evaluated

the real time expression of genes corresponding
to both the actin cytoskeleton-regulatory complex
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Fig. 1.2. Protein abundance of actin cytoskeleton-regulatory
proteins, autophagy-related proteins, and histone-lysine
N-methyltransferase proteins in CFC, CFS1, and CFS2
samples. X-axis represents the treatments, along with
control, while Y-axis represents the peptide abundance.
Error Bars denote the standard error, calculated from the
standard deviation of biological triplicates. CFC= Control C.
falcatum without sugarcane stalk tissues at full strength PDB;
CFS1= C. falcatum with fine-cut sugarcane stalk tissues at
Ya strength PDB; CFS2= C. falcatum with fine-cut sugarcane
stalk tissues at V2 strength PDB.

proteins (A1CD74, and Q4WG58). The results
indicated significant enhancement in the expression
of both the genes in C. falcatum samples cultured with
sugarcane stalks (CFS1, CFS2, and CFS3), compared
to control (CFC). However, the gene corresponding
to Q4WG58 protein, displayed reduced expression
in CFS3 samples, compared to CFS1, and CFS2
counterparts. Real-time expression analysis of both
of the autophagy-related genes (belonging to uniprot
IDs- Q2GYDS, and Q871L5), also corroborated
the results of proteomics (Fig. 1.3). Both the genes
by demonstrated a significant upsurge in the
expression in C. falcatum cultured with sugarcane
stalk (CFS1, CFS2, and CFS3), compared to control
(CFC). In case of histone-lysine N-methyltransferase
genes also, corresponding to Q4WTT2 protein, the
expression was considerably higher in C. falcatum
samples cultured with sugarcane stalks (CFS1, CFS2,
and CFS3), compared to control (CFC). However,
expression of histone-lysine N-methyltransferase
gene, corresponding to Q8X0S9 protein, was not
induced in CFS1, and CFS3 samples of C. falcatum,
compared to CFS2 counterpart.

Enhancing climate resilience and ensuring
food security with genome editing tools
(ICAR EFC Project)
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Fig. 1.3. Gene expression of actin cytoskeleton-regulatory
proteins, autophagy-related proteins, and histone-lysine
N-methyltransferase proteins in CFC, CFS1, CFS2, and
CFS3 samples. X-axis represents the treatments, along with
control, while Y-axis represents the fold change in gene
expression. Error Bars denote the standard error, calculated
from the standard deviation of biological triplicates. CFC=
Control C. falcatum without sugarcane stalk tissues at full
strength PDB; CFS1= C. falcatum with fine-cut sugarcane
stalk tissues at %4 strength PDB; CFS2= C. falcatum with fine-
cut sugarcane stalk tissues at % strength PDB; CFS3= C.
falcatum with fine-cut sugarcane stalk tissues at full strength
PDB.
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Component: Reducing the lignin content by
knocking-down COMT gene in sugarcane
though CRISPR-CAS approach

COMT (caffeic acid/5-hydroxyferulic
acid O-methyltransferase) is a crucial gene associated
with lignin biosynthesis. COMT enzyme catalyses
the methylation step and converts the aldehyde
and alcohol precursors of ‘S” lignin into 5-hydroxy-
coniferaldehyde and 5-hydroxyconiferyl alcohol
to finally yield sinapaldehyde and sinapyl alcohol,
respectively. CRISPR-CAS approach shall be used to
knock-down the expression of COMT gene to reduce
the lignin content in sugarcane. We have searched
the sugarcane genome database (https://sugarcane-
genome.cirad.fr/) to get the information about
the number of COMT gene homologues and their
respective sequences including exons and introns. In
the search we found 7 homologues of COMT gene,
each having two exons named as Exon-1 and Exon-
2 in our study. Further, we have designed discrete
primers for each homologue to get the respective
gene sequences of homologues in our sugarcane.
We have also designed a single gRNA sequence
from the consensus sequence present commonly in
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Exon-1 of all the homologues. The gRNA sequence
has been designed using PAM motif (NGG) of Cas9
endonuclease.

Component: Sugar content modification

Sucrose content modification: In our previous study
(Plant Gene 2022), a gene RAV6 playing a key role in
invertase-mediated control of sucrose accumulation
was identified to be over-expressed in late sugar
accumulation genotypes. RAV6, when searched in
the sugarcane reference genome (S. hybrid R570),
three chromosomal locations-Chromosome 1, 3, and
7 were found to contain 17 copies of the RAV6 gene,
including allelic variants across these loci. RAV6
locus harbouring the target sequence was amplified
in a mid-late variety, CoLk 15207, and the presence
of gRNA target sequences was confirmed through
sequencing. For the knock-out study, two guide RNA
(gRNA) sites were identified to target conserved
regions across all 17 copies of the gene. gRNA was
cloned in to a multiplexing vector pRGEB32. Two
selected clones were analysed for correct orientation
and sequence integrity. Further, one confirmed clone
was used for transformation in Agrobacterium strain
EHAI105 is being used for transformation in a late
sugar accumulation variety CoLk 15207.

Quality seed production and clean seed
program

Seed production in agricultural crops
(ICAR Seed Project)

During the year 2024-25, approximately 10150 quintals
of seed cane was produced. The variety CoLk 14201
is very much in demand and all the seed produced
during the season was supplied through the Ganna
Vikas Parishad and to individual farmers of almost all
cane growing districts of Uttar Pradesh. This variety
is gaining popularity among sugarcane farmers as
well as sugar mills. After inclusion in the seed chain
in 2021-22, horizontal spread of this variety is very
fast. During 2024-25, it has occupied about 1.22 lakh
hectares area in Uttar Pradesh. More than 21 lakhs
single buds of newly released sugarcane varieties
(CoLk 16202 and CoLk 15466) were supplied to the
various Cane Development Council through the
allotment made by the Cane Commissioner, Govt. of
Uttar Pradesh.

For the first time, on-line booking system of seed cane
was started through ISRI website during 2024-25.
More than 2000 farmers (1003 in Autumn and 1009
in Spring season) from Uttar Pradesh, Uttarakhand,
Haryana, Punjab and Bihar booked their seed

requirement in online mode. Each farmer was given
300 single buds of a variety as per their requisition.
During the autumn season 2024 and spring season of
2025, a total of 12.0 ha area was planted with newly
released varieties for seed cane production, and a new
variety CoS 18231 included in the seed production for
2024-25. Under Seed Cane Awareness, seed of newly
released varieties CoLk 16202, CoLk 15466 and CoLk
14201 were distributed to farmers and several sugar
industries of Uttar Pradesh, and Bihar. Field Visits
of the farmers and other stakeholders to popularize
recently released and notified varieties were also
organized at the Institute.

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

A total of 110 nos. of fresh in vitro cultures of sugarcane
varieties, CoLk 14201 (Ikshu-10; early: 27 stocks),
CoLk 15201 (Ikshu 11; early: 08 stocks), CoLk 15466
(Ikshu 13; early: 20 stocks), CoLk 15207 (Ikshu 12; 20
stocks) and CoLk 16202 (20 stocks) were established
under in vitro conditions. These established mother
cultures were virus indexed. Most of these cultures
are in 374-4* cycle of multiplication.

Virus-indexed mother stock cultures were supplied
to TC Units of Balrampur Chini Mills Limited,
Haidergarh (CoLk 94184), UP Cooperative Sugar
Mills, Azamgarh Unit (CoLk 14201), and Nasirpur
Farms, Patiala (CoLk 16202). Fresh virus-indexed
mother cultures of sugarcane varieties, CoLk 14201,
CoLk 15201, CoLk 15466, ColLk 15207, and CoLk 16202
were established under in vitro conditions.

A total of 110 nos. of fresh in vitro cultures of sugarcane
varieties, CoLk 14201 (Ikshu-10; early: 27 stocks), CoLk
15201 (Ikshu 11; early: 08 stocks), CoLk 15466 (lkshu
13; early: 20 stocks), CoLk 15207 (Ikshu 12; 20 stocks)
and CoLk 16202 (20 stocks) were established under
in vitro conditions. These established mother cultures
were virus indexed. Most of these cultures are in 374-4"
cycle of multiplication. In vitro cultures of sugarcane
varieties CoLk 14201 (Ikshu 9) and CoLk 15201 (Ikshu
8), CoLk 15207, CoLk 94184 were multiplied through
enhanced axillary shoot proliferation using apical
shoot explants, and transferred to mist chamber for
acclimatization and hardening. Later, these PTC
raised plantlets were transferred to field conditions
(Plot E-24 & E29). ~15000 plants [CoLk 14201, CoLk
15201, CoLk 15207] were transferred in field (April,
2025: ~7000 and in Nov. 2025: ~8000), which will be
put up in seed chain. Seed material from TC plants of
sugarcane variety CoLk 14201 were planted in 01 ha
area for seed multiplication.
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Table 1.3: Seed cane availability for the crop season (2025-26)

S.No. Variety Approx. quantity (q)
1 CoLk 16202 4510.0
2 CoLk 14201 1830.0
3 CoLk 11203 950.0
4 CoLk 15207 500.0
5 CoLk 15466 480.0
6 CoLk 16470 350.0
7  CoLk 14204 150.0
8 CoLk 15206 150.0

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

An Accredited Test Laboratory (ATL) for genetic
fidelity and virus indexing of tissue culture raised
plants is under operation at ISRI, Lucknow, with
the financial support from the Department of
Biotechnology (DBT), New Delhi, under NCS-TCP
(2021-2026). The aim of ATL is to support the tissue
culture production units for testing of mother stock
and TC plants so as to ensure genetically uniform
and virus-free planting materials to the farmers.
During the year 2025, a total of 37965 (as against
30042 samples in 2024) were tested, out of which 3955
samples comprising of 90 samples of sugarcane, 3860
of banana and 85 of potato from DBT recognized tissue
culture production facilities were tested for mother
stock virus indexing. Of the total samples, 34013
samples comprising of 33436 samples of banana, 325
of sugarcane, and 252 of Black Pepper were tested
for genetic fidelity testing, which equals to quality
certification of ~35 million tissue culture plantlets,

S.No. Variety Approx. quantity (q)
9 CoLk 15201 130.0
10 CoLk 9709 120.0
11 CoLk 12207 120.0
12 CoLk 09204 100.0
13 CoLk 16466 100.0
14 CoLk 94184 100.0
15 CoLk 12209 100.0

16 CoLk 11206 50.0
Total quantity 9740.0 quintal

for which test reports and certificate of quality were
issued as per DBT Guidelines. The testing included
virus indexing of sugarcane for Sugarcane mosaic
virus (SCMV), Sugarcane yellow leaf virus (SCYLV),
Sugarcane bacilliform virus (SCBV), and phytoplasma,
and banana samples for Banana bract mosaic virus
(BBrMv), Cucumber mosaic virus (CMV), Banana bunchy
top virus (BBTV), and Banana streak virus (BSV)].

Revenue Generation

During FY 2024-25, a total of Rs 47.35 lakh revenue
was generated through sale of sugarcane planting
material (Seed cane). The sugarcane seed was
supplied to different Ganna Vikas Parishad located in
various sugarcane growing districts of Uttar Pradesh
and sugarcane seed material of different varieties
were made available to the farmers.

Thus, A total of 9,740 q of seed cane was made available
during the period. The distribution was dominated by
CoLk 16202 (4510 q), followed by CoLk 14201 (1830
q) and CoLk 11203 (950 q), reflecting ongoing varietal
diversification.
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CHAPTER 2

Natural Resource Management

Enhancing Productivity, Sustainability and
Resilience in Sugarcane

Long-term strategies for the management of
Cyperus rotundus L. in Sugarcane

Infestation of Cyperus rotundus (purple nutsedge)
has emerged as a serious constraint in sugarcane
cultivation causing substantial yield and economic
losses, particularly during the early crop growth
stages due to intense competition for nutrients,
moisture and space. Its rapid growth, early
emergence and increasing resistance to herbicides
limit the effectiveness of individual control measures,
necessitating a well-planned integrated weed
management approach. In this context, to enhance
the comprehensive insights, a project entitled “Long-
term Strategies for the Management of C. rotundus
in Sugarcane” was initiated during 2023-24 to
develop sustainable and efficient control strategies
by exploiting its biological weaknesses such as shade
intolerance, with systematic field evaluation of
integrated approaches planned during 2024-25. The
project consisted following experiments as detailed
below:

a) Herbicide Synergy on population and dry
weight of C. rotundus and other weeds in
sugarcane

The experiment tested various new herbicide
molecules, either alone orincombinationastank-mixed
formulations, to assess their efficacy. These treatments
were replicated three times using a Randomized
Block Design (RBD). The objective was to evaluate
the effectiveness of these herbicides on weed control,
particularly C. rotundus, in a sugarcane crop. The data
(Table 2.1) revealed that weed dry matter of Cyperus
rotundus and tubers was significantly influenced
by treatments at both 60 and 90 DAP, whereas dry
weight of other weeds remained non-significant.
Post-emergence application of halosulfuron alone or
in combination with 2,4-D recorded the lowest dry
weight of C. rotundus and tubers, particularly at 90
DAP, indicating its higher efficacy against sedges.
Integrated and ready-mix pre-emergence treatments
maintained moderate suppression of C. rotundus. The
control plot consistently recorded higher weed and
tuber dry weight, reflecting unchecked weed growth.

Dry weight of individual weed species such
as Echinochloa colona, Parthenium hysterophorus,
Dactyloctenium aegyptium and Paspalum spp. did not

differ significantly among treatments at both stages.
However, most herbicidal treatments considerably
reduced weed dry weight compared to the control,
with several treatments recording minimal values
(close to 1.0 g m™). Ready-mix and integrated
herbicide treatments provided broader-spectrum
control across weed species. Post-emergence
sulfonylurea herbicides, particularly halosulfuron-
based treatments, were more effective against Cyperus
rotundus and tuber formation, while integrated and
ready-mix PE/PPI treatments ensured broader weed
suppression

Effect on Sugarcane growth, yield attributes
and sugarcane yield

The treatment involving sulfentrazone followed
by sulfentrazone + clomazone (PPI & PE) recorded
the highest germination (54.26%), maximum tiller
population at 150 DAP (117.64 x10° ha™), shoot
count at 180 DAP (125.14 x10° ha) and NMC at
280 DAP (103.75 x10° ha™), indicating superior
crop establishment and stand maintenance (Table
2.2). Ready-mix treatments such as clomazone +
metribuzine, clomazone + sulfentrazone and 2,4-
D + metribuzine + pyrazosulfuron also maintained
relatively higher tiller density and NMC (88.05-
95.70 x10° ha™') compared to single post-emergence
treatments. The control plot recorded the lowest
germination (36.57%) and NMC (63.05 x10° ha™). The
highest cane yield was obtained with sulfentrazone
followed by sulfentrazone + clomazone (98.61 t/
ha). This treatment also produced the longest canes
(188.0 cm), while higher cane girth (25.43 mm) and
maximum single-cane weight (1.00 kg) were recorded
under ethoxysulfuron + 2,4-D and clomazone +
metribuzine, respectively.

b). Integrated approaches for management of
Cyperus rotundus for higher sugarcane system
productivity in sub-tropics

A field experiment comprising 10 treatments viz.
deep summer ploughing + either green manuring
in situ (Sesbania sp) or post-emergence application
of glyphosate twice and both the treatments were
supplemented with stale seed bed preparation
using herbicide. Further these treatments were
superimposed with pre-emergence application of
sulfentrazone @ 0.75 kg/ha followed by mulching
with previous crop residues and post- emergence
application of halosulfuron @ 0.07 kg/ha + 2,4-D @



ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

T
ICAR

Table 2.1.  Effect of herbicide combinations on population and dry weight of Cyperus rotundus and other
weeds in sugarcane
Treatment Cyperus rotundus Other weeds Dry weight of tuber
(g/m’) (g/m’) (g/m’)
60 DAP 90 DAP 60 DAP 90 DAP 60 DAP 90 DAP

T1 Sulfentrazone @ 0.75-1.0 kg/ha 9.099 10.744 1.000 1.000 6.656 6.203
PE+Ametryn @ 1.0 kg/ha PE

T2 Sulfentrazone @ 0.75-1.0 kg/ha 8.500 8.950 5.717 1.000 8.907 6.420
PE+2,4-D @ 1.5 kg/ha PO

T3 Halosulfuron @ 0.09 kg/ha PO 6.502 1.000 4.871 3.929 6.452 1.000

T4 Flaxasulfuron @ 0.375 kg/ha PO 8.375 6.781 3.313 1.000 8.065 6.564

T5 Ethoxysulfuron @ 0.06 kg/ha PO 7.970 8.358 4.156 2.661 7.224 7.559

T6 Halosulfuron @ 0.0675 kg/ha + 2,4-D 6.090 1.000 4.797 3.304 8.213 1.000
@1.0 kg /ha PO

17 Flaxasulfuron @ 0.375 kg/ha+2,4-D 6.932 10.218 4.275 2.036 7.966 7.971
@1.0 kg/ha PO

T8 Ethoxysulfuron @ 0.06 kg/ha + 2,4-D 7.084 7.487 6.491 2.148 7.707 5.718
@1.0 kg/ha PO

T9 Sulfentrazone @ fb Sulfentrazone 28 % 8.520 9.036 6.694 1.000 6.958 6.008
WP + Clomazone 30% (ready mix) 360
fb 700 + 750 PPI & PE

T10 Clomazone 22.5% + Metribuzine 21% 9.660 10.647 6.848 2.170 7.222 6.857
WP (ready mix) 56.3 + 525 PE

T11 Clomazone 30% + Sulfentrazone 28 % 7.241 7.068 5.047 4.158 6.778 4.881
WP (ready mix) 700 + 750 PE

T12 Mesotrione 2.27% + Atrazine 22.7% SC 10.303 9.775 8.051 3.211 8.220 6.618
875 PO

T13 Halosulfuron methyl + Metribuzine 8.066 6.745 1.000 2.598 9.672 6.193
(ready mix) 54+247.5 PO

T14 2-4 D sodium salt + Metribuzine + 7.677 6.999 6.537 1.962 8.254 6.715
Pyrazosulfuronethyal (ready mix)
1320+1050+30 PO

T15 Control 10.095 9.571 7.854 2.981 8.058 6.717

LSD 2.159 2.641 NS NS 1.609 1.744

(p=0.05)

*Data is subjected to square root transformation using VX+1.

1.5 kg/ha. Pre-emergence application of atrazine @
2.0 kg/ha + post-emergence application of 2,4-D @ 1.0
kg/ha as PO at 60 DAP followed by one interculture
operation at 90 DAP as standard check and farmer’s
practice (Control) were included. The experiment was
laid out in RBD with three replications.

The weed density in sugarcane was significantly
influenced by different weed management treatments,
with a clear and consistent trend of reduction as the
intensity of integrated practices increased. Motha
(Cyperus spp.) density was relatively high under
treatments involving only deep summer ploughing
combined with green manuring or glyphosate
application (T1 and T2) at mustard harvest as well as
at 60 and 90 DAP.

10

Introduction of the stale seedbed technique prior to
sugarcane planting (T3 and T4) effectively reduced
motha population by eliminating the initial flush
of emerging weeds (Table 2.3). A further decline
in motha density was observed with the addition
of pre-emergence application of sulfentrazone
along with crop residue mulching (T5 and T6),
indicating suppression of tuber sprouting and early
establishment. The lowest motha density throughout
the crop growth period was recorded under treatments
receiving both pre- and post-emergence herbicides,
particularly halosulfuron + 2,4-D (T7 and T8), which
proved superior to the ISRI recommended practice
(T9) and farmers’ practice (T, ).
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Table 2.2. Cane growth and its attributes as influenced by treatments in Sugarcane

Treatment Germination
%
45 DAP

T1 Sulfentrazone @ 0.75-1.0 kg/ha 40.740
PE+Ametryn @ 1.0 kg/ha PE

T2 Sulfentrazone @ 0.75-1.0 kg/ha 40.463
PE+2,4-D @ 1.5 kg/ha PO

T3 Halosulfuron @ 0.09 kg/ha PO 41.573

T4 Flaxasulfuron @ 0.375 kg/ha PO 40.373

T5 Ethoxysulfuron @ 0.06 kg/ha PO 40.370

T6 Halosulfuron @ 0.0675 kg/ha + 2,4-D 38.980
@1.0 kg /ha PO

T7 Flaxasulfuron @ 0.375 kg/ha+2,4-D 37.777
@1.0 kg/ha PO

T8 Ethoxysulfuron @ 0.06 kg/ha + 2,4-D 36.667
@1.0 kg/ha PO

T9 Sulfentrazone @ fb Sulfentrazone 54.257
28% WP + Clomazone 30% (ready
mix) 360 fb 700 + 750 PPI & PE

T10 Clomazone 22.5% + Metribuzine 21% 45.183
WP (ready mix) 56.3 + 525 PE

T11 Clomazone 30% + Sulfentrazone 28% 44.077
WP (ready mix) 700 + 750 PE

T12 Mesotrione 2.27% + Atrazine 22.7% 42.503
SC 875 PO

T13 Halosulfuron methyl + Metribuzine 41.113
(ready mix) 54+247.5 PO

T14 2-4 D sodium salt + Metribuzine + 46.020
Pyrazosulfuronethyal (ready mix)
1320+1050+30 PO

T15 Control 36.573

SE(m) 1.954

C.D. 5.690

Similar response was observed for other weed species,
including grasses and broad-leaved weeds. Cultural
practices alone (T1 and T2) recorded comparatively
higher densities of associated weeds, while the stale
seedbed technique (T3 and T4) significantly reduced
their population at 60 and 90 DAP. The integration
of sulfentrazone as pre-emergence herbicide with
mulching (T5 and T6) further minimized weed
emergence by restricting light penetration and weed
seed germination. The most effective control of mixed
weed flora was achieved under integrated treatments
T7 and T8, which registered the lowest density of
other weeds due to broader spectrum control offered
by sequential herbicide application. Although the
recommended practice (T9) effectively reduced weed
density compared to farmers’ practice (T10), it was
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Tillers count Shoot NMC Yield
(000/ha) count count (t/ha)
(000/ha) (000/ha)
150 DAP 180 DAP 240 DAP 280 DAP
77.360 111.387 104.860 77.087 75.140
77.083 109.997 104.583 76.250 72.083
89.443 115.280 106.663 84.307 81.803
76.113 111.387 100.693 71.667 71.807
74.723 106.110 98.057 71.387 69.583
74.443 106.803 97.360 70.140 68.057
72.363 104.443 95.277 69.997 66.663
70.833 100.693 94.303 63.333 60.973
117.637 125.140 120.610 103.750 98.613
102.497 125.693 118.610 88.053 85.833
92.223 123.053 110.417 86.390 84.307
90.277 115.833 109.583 85.973 83.750
87.080 113.333 105.140 81.663 77.913
111.943 118.193 120.057 95.697 92.223
68.890 95.697 85.693 63.053 47917
4.279 6.015 5.517 5.310 3.570
12.461 17.515 16.065 15.462 10.396

less effective than the integrated weed management
treatments.

Overall, the results indicated that integrated
weed management strategies combining cultural,
mechanical and chemical methods are most effective
in reducing motha and other weed densities in
sugarcane.

Species-wise weed dry matter as influenced
by weed management

Higher dry matter of motha was recorded under
treatments involving only cultural practices (T1 and
T2) and farmers” practice (T10) at mustard harvest as
well as at 60 and 90 DAP, indicating poor suppression
of perennial sedges (Table 2.3). Inclusion of the stale



seedbed technique (T3 and T4) resulted in a noticeable
reduction in motha dry matter due to depletion of
early-emerging propagules. Further reduction was
observed with the application of sulfentrazone along
with mulching (TS5 and T6). The lowest motha dry
matterat60and 90 DAP wasrecorded underintegrated
treatments involving sequential application of pre-
and post-emergence herbicides, particularly T7 and
T8, demonstrating their effectiveness in restricting
growth and biomass accumulation of motha. Dry
matter accumulation of total weeds followed a
similar trend. Treatments T1 and T2 recorded higher
total weed dry matter at both stages, while farmers’
practice (T10) also showed comparatively higher
weed biomass. The introduction of stale seedbed,
pre-emergence herbicide and mulching significantly
reduced total weed dry matter under T3 to T6. The
minimum total weed dry matter at 60 and 90 DAP was
observed under T7 and T8, which were comparable or
superior to the ISRI recommended practice (T9).

Among individual weed species, grasses and broad-
leaved weeds such as Parthenium, crowfoot grass
and Paspalum contributed substantially to weed
biomass under conventional practices. Their dry
matter accumulation was progressively reduced
with integrated weed management practices, with
the lowest values recorded under T7 and T8. Overall,
the results clearly indicate that integrated weed
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management involving stale seedbed, mulching, and
sequential application of pre- and post-emergence
herbicides was most effective in minimizing species-
wise weed dry matter accumulation in sugarcane.

Growth, yield and quality of sugarcane as
influenced by weed management strategies

Sugarcane growth was significantly influenced
by weed management treatments (Table 2.4).
Germination at 45 DAP increased from 35.1% under
farmers’ practice (T10) to >45% under integrated
treatments, with the highest in T7 (45.9%) and T8
(45.0%). Tiller population was markedly higher
under improved weed control, peaking in T8 (100.6
thousand ha™ at 150 DAP) compared to T10 (52.5
thousand ha). Similar trends were observed for shoot
population and number of millable canes (NMC), with
T8 recording the highest NMC (81.1 thousand ha™),
followed by T7 (75.8 thousand ha™). Yield attributes
also improved, as cane length (198.3 cm), girth (27.42
mm), and single cane weight (1.133 kg) were highest
under T8, followed by T7. Consequently, cane yield
was maximized in T8 (104.7 t ha™) and T7 (101.4 t
ha™), significantly outperforming ISRI recommended
practice (71.4 t ha') and farmers’ practice (50.0 t ha™).
Overall, integrated weed management involving stale
seedbed, pre-emergence sulfentrazone with mulching,
and post-emergence application of halosulfuron +

Table 2.3. Weed dry weight (g/m?) as influenced by treatments in Sugarcane

Treatment

T1:Deep summer ploughing (May-June) +Green manuring
(July-August) + oilseed (September-February) fb Sugarcane
planting

T2: Deep summer ploughing (May-June) fb Glyphosate

application twice (July-August) + oilseed crops fb Sugarcane

planting)

T3: T1 + Stale Seed bed (March) before planting of Sugarcane
T4: T2 + Stale Seed bed (March) before planting of Sugarcane

T5: T3 + pre-emergence application of sulfentrazone @ 0.75
kg/ha fb mulching with previous crop residues

T6: T4 + pre emergence application of sulfentrazone @ 0.75
kg/ha fb mulching with previous crop residues

T7: T5 + post emergence application of halosulfuron @ 0.70
kg/ha + 2,4-D @ 1.5 kg/ha (PO)

T8: T6 + post emergence application of halosulfuron @ 0.70
kg/ha +2,4-D @ 1.5 kg/ha (PO)

T9: Atrazine 20 kg PE + 2,4-D 1.0 kg/ha at 60 DAP fb intercul-

ture at 90 DAP (ISRI Recommended practice)

T10: Control (Farmers practices) ie early rice fb mustard-Sug-

arcane
SE(m)
LSD (p=0.05)

Cyperus rotundus (g/m?) Other Weeds (g/m?)
Atmustard 60 DAP 90 DAP 60 DAP 90 DAP
harvest

11.460 9.438 7.010 4.840 10.436
9.243 8.189 6.644 4.704 10.384
9.053 7.972 6.495 3.227 9.909
8.838 7.543 6.232 3.162 9.758
7.813 7.036 6.015 2.606 8.413
7.587 6.223 5.946 2.401 8.101
7.530 5.601 5.621 1.000 5.864
7.218 4.843 5.345 1.000 5.250
7.798 7.638 5.141 1.000 2.696
11.944 9.496 4.587 1.545 4.016
1.176 1.126 0.381 0.990 1.030
NS NS 1.139 NS 3.084
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Table 2.4. Cane attributes and cane yield as influenced by treatments in Sugarcane

Treatment Germination Tillers count Shoot NMC Yield

% (000/ha) count count (t/ha)

(000/ha)  (000/ha)
45 DAP 150 DAP 180 DAP 240 DAP 280 DAP

T1: Deep summer ploughing (May-June) +Green 36.267 64.480 87.630 89.517 58.520 65.850
manuring (July-August) + oilseed (September-
February) fb Sugarcane planting
T2: Deep summer ploughing (May-June) fb 36.400 64.813 89.443 86.147 60.703 68.777
Glyphosate application twice (July-August) +
oilseed crops fb Sugarcane planting)
T3: T1 + Stale Seed bed (March) before planting of 37.467 67.113 93.590 87.593 60.850 75.297
Sugarcane
T4: T2 + Stale Seed bed (March) before planting of 41.197 72.667 90.110 94.297 70.703 87.370
Sugarcane
T5: T3 + pre-emergence application of sulfentrazone 42.163 74.703 92.740 96.187 71.370 90.480
@ 0.75 kg/ha fb mulching with previous crop
residues
T6: T4 + pre-emergence application of sulfentrazone 45.303 75.297 93.003 99.963 75.223 95.780
@ 0.75 kg/ha fb mulching with previous crop
residues
T7: T5 + post emergence application of halosulfuron 45.900 83.553 97.590 100.777 75.780  101.443
@ 0.70 kg/ha + 2,4-D @ 1.5 kg/ha (PO)
T8: T6 + post emergence application of halosulfuron 45.037 100.630  105.890  106.337 81.147  104.703
@ 0.70 kg/ha + 2,4-D @ 1.5 kg/ha (PO)
T9: Atrazine 20 kg PE + 2,4-D 1.0 kg/ha at 60 DAP 40.807 64.183 87.257 86.667 64.593 71.443
fb interculture at 90 DAP (ISRI Recommended
practice)
T10: Control (Farmers practices) ie early rice fb 35.110 52.483 64.037 66.520 54.963 50.037
mustard-Sugarcane
SE(m) 4.062 1.645 3.480 3.625 2.387 2.761
LSD (p=0.05) NS 4.924 10.419 10.855 7.148 8.267

2,4-D proved most effective in improving sugarcane
growth, yield attributes, cane yield and quality by
minimizing weed competition and enhancing crop
vigour.

Improved agronomic interventions for
enhancing productivity of sugarcane ratoon
crop

Tiller and shoot populations varied with ratoon
initiation time (Table 2.5). The highest tiller count
was observed in February-initiated ratoon (187,767
ha™), followed by March and April, while the lowest
was recorded in May (149,574 ha™) at 150-180 DARI,
though differences were not statistically significant.
Shoot population was also highest in February
(156,433 ha™), which was at par with March but
significantly higher than April and May; the lowest
was recorded in May (115,885 ha™).

Among fertilizer treatments, STCR-based NPK
application without IPNS produced the highest tiller
count at 150 DARI (182,963 ha™). However, at later
stages, STCR with IPNS recorded slightly higher
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shoot population (152,798 ha?), followed by STCR
without IPNS (143,789 ha™).

Effect of date of ratoon initiation on single
cane parameters and sugarcane yield

The longest canes (240.77 cm) were recorded in
February-initiated ratoon, which was significantly
superior to April and May, and at par with March.
Cane thickness was also highest in February (24.38
mm), significantly exceeding March (21.59 mm), April
(21.08 mm), and May (19.10 mm), with the thinnest
canes observed in May. Similarly, maximum cane
weight (0.951 kg/cane) was recorded in February
initiated crop, significantly higher than all other
treatments.

The NMC was highest in February (120,823), while
the lowest was recorded in May initiated crop,
consequently, the highest cane yield was obtained
from February initiation (93.79 t/ha), followed by
March (89.08 t/ha), April (72.02 t/ha), and May
(67.81 t/ha). February ratoon yielded 5.02%, 23.21%,
and 27.70% more than March, April, and May,
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Table 2.5. Influence of initiation time and fertilizer treatment on shoot population

Date of planting Shoot population (ha)

150 DARI* 180 DARI Shoot Count
February 187764.10 157969.8 156433.5
March 180850.50 156049.4 145624.1
April 179039.8 142606.3 136076.8
May 149574.1 136954.7 115884.8
SE(m) 13206.5 5158.5 3652.8
CD(p=0.05) NS NS 12886.3
Fertilizer treatment
Recommended NPK 162757.2 141975.3 136749.0
NPK through using STCR Without IPNS 182963.0 150411.50 143786.0
NPK through using STCR with IPNS 177201.6 152798.4 134979.4
SE(m) 6021.5 3675 3525.9
CD (p=0.05) NS NS NS

* Days after ratoon initiation

respectively, and was significantly superior to April
and May (Table 2.6).

The soil test crop response (STCR)-based fertilization
without IPNS recorded slightly higher cane length
(226 cm) and NMC (115,694), whereas STCR with IPNS
showed marginally higher cane thickness (21.76 mm)
and cane weight (0.833 kg/cane), though differences
were non-significant. The highest yield (81.60 t/ha)
was observed under STCR without IPNS, followed by
STCR with IPNS (80.69 t/ha) and recommended NPK
(79.87 t/ha), with no significant differences among
treatments.

The highest number of tillers was recorded in the
February ratoon initiated crop under treatment T4
(Atrazine 2000g/ha (Pre) fb Ametryn 1500g/ha + 2,4-
D 725g/ha (Post) (Table 2.7).

The NMC count, a key yield-attributing trait, was
highest in the T4 treatment (Atrazine 2000g/ha (Pre)
fb Ametryn 1500g/ha + 2,4-D 725g/ha (Post)) across
all herbicidal applications. This treatment recorded
NMC values of 115,000, 123,703, 120,740, and 99,259
for February, March, April, and May ratoon initiation,
respectively, compared to control values of 93,888,
99,814, 88,888, and 71,296 for the same periods ( Fig.
2.1).

Effect of weed control and ratoon initiation
date on ratoon crop yield

Yield, being the outcome of yield-attributing traits
and overall crop growth, was significantly influenced
by ratoon initiation month and herbicidal treatments
(Table 2.8). Across all initiation periods, February

Table 2.6. Effect of date of ratoon initiation on single cane parameters and cane yield

Ratoon initiation time Length (cm) Girth (mm) Weight (kg) NMC (ha) Yield (t/ha)

February 240.77 24.38 0.951 120823.0 93.79

March 233.66 21.59 0.893 114952.0 89.08

April 224.88 21.08 0.741 105349.8 72.02

May 191.44 19.10 0.653 88724.3 67.81

SE(m) 23l 0.55 0.036 2763.3 297

CD(p=0.05) 11.67 1.94 0.126 9748.4 10.5

Fertilizer treatment

Recommended NPK 217.58 21.16 0.803 101769.5 79.87

NPK through using STCR Without 226.00 21.70 0.794 112592.6 81.60

IPNS

NPK through using STCR with IPNS 224.50 21.76 0.833 108024.7  80.69

SE(m) 5.33 0.45 0.032 158.6 4.36

CD(p=0.05) NS NS NS NS NS
14
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Table 2.7. Weed control and ratoon initiation month effects on NMC count

Sr Treatment NMC (ha)
no- February March April May
T1 Control 93,888.900 99,814.810  88,888.880  71,296.300
T2 Flumioxazin 50 100g/ha (Pre) fb trash mulching 104,259.300 120,925.900 103,148.100 82,222.230
T3 Flumioxazin 100 g/ha fb 2,4-D 725 g/ha + Halosulfuron 67.5 106,481.500 114,444.400 102,592.600 85,555.550
g/ha(Post)*
4 T4 Atrazine 2000g/ha(Pre) fb Ametryn 1500 g/ha + 2,4-D 725 115,000.000 123,703.700 120,740.700  99,259.250
g/ha (Post)*
5 T5 Ametryn 1500 g/ha (Pre) fb SL 160 60 g/ha(Post)* 105,370.400 118,703.700 111,851.900 85,555.550
6 T6 Trash mulching alone@ 10 t/ha 102,407.400 116,851.900 113,333.300 91,111.120
7 T7 Metribuzine 750 g/ha(Pre) fb Trash mulching 102,963.000 113,888.900 107,037.000 91,481.480
8 T8 Trash mulching(10 t/ha) fb 2,4-D 725 g/ha + Ametryn 1500 106,666.700 117,963.000 100,370.400  85,925.930
g/ha(Post)*
9 T9 Trash mulching fb 2,4-D 725 g/ha + halosulfuron 67.5 g/ 105,555.600 121,481.500 109,074.100 79,074.070
ha(Post)*
10 T10 Hand weeding (At 30, 60 and 90 Days After Ratoon Initi- 114,074.100 124,259.300 118,518.500 97,037.040
ation)
SE(m) 6,595.193  99,814.810 88,888.880 6,814.503
CD(p=0.05) N/A N/A N/A N/A
1,40,000.00
1.20,000.00
2 100,000.00 é
? 80,000.00 E
60,000.00
A0, 000,00
20,000.00

0.00

February

Month of ratoon initiation
Tl(‘ utrel

1bligha
Um- xasin 100 ghafh 2,40 725 gl - Ih!a-lmmn 7.5 g Posty*
T4 Atrazine 20005 ha(Pre) b Ametrsu 1500 g/ha + 24D 728 glhn (Post)*
TS Ametryn 1500 g% (Pre) i SL 160 00 gha(Post)
n Trash walching sloue @ 1am

TITN b iﬁlkwlﬂllllﬂl 'G-DT"‘I‘M Abryn 1500 g/ ha(Posty*
T9 Trash mulching fb 2.4-D 725 g/ha + halovulforen 67.5 gha(Post)*
T10 Hand weeding (At M, 60 and %0 Days After Ratoon Initiation)

FEBRUARY MARCH APRIL

Month of Ratoon initiation
BTl aT2eT3 aT4 aT5 =16 mT7 mT8 mT9 mT10
'IanmlmI

in 50 100g
T? Flemvioxazin 100 pha fh 24-D 725 gha + Hnlm "n'lun! 5 p'ha(Post)*
T4 Atrazine 2000 ha(Pre) fb Amatren 1500 b + 2,40 725 b (Paar)*
T5 Ametryn 1500 ha (Pre) fb SL 160 60 2 u(Post)*
T6 Trash mubching alose@ 101
T7 Metribuzine 750 phs(Pre) fb Trash mulching
T6 Trash pmudehing(10 Vha) fb 2.4-D 725pha = Ametrem 1500 g ha(Post®
T9 Trash pmbching fb 24-0 725 p'ha = halosnlfurcn 57 5 g ha(Post)*
T10 Hand weeding (At 30 60 and 90 Davs After Ratoon Initiation)

MAY

Fig. 2.1. Effect of weed control measures and month of
ratoon initiation on NMC of ratoon crops

produced the highest yield. The T4 treatment
(Atrazine 2000 g/ha (Pre) fb Ametryn 1500 g/ha +
2,4-D 725 g/ha (Post)) recorded the maximum cane
yield of 87.0, 83.3, 75.0, and 71.3 t/ha in February,
March, April, and May initiated ratoons, respectively.
It was significantly superior to control, T6, and T9;
while in March it outperformed control, T5, and T§; in
April it was higher than T6, T7, and T9; and in May it
exceeded control, T2, and T3.

Considering all the variable it was concluded that
February and march month is most suitable month for
planting as well as ratoon initiation and secondly T4
Atrazine 2000g/ha (Pre) fb Ametryn 1500 g/ha + 2,4-

Fig. 2.2. Effect of weed control measures and month of
ratoon initiation on yield of ratoon crops

D 725 g/ha (Post)*) was most effective in controlling
the weed growth (Fig.2.2).

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

A field experiment was initiated in February 2021
to study the effects of IW/CPE-based irrigation
regimes and field moisture management practices
on sugarcane growth, yield, water productivity, and
water footprint. During 2025-26, the performance of
the third ratoon of the crop established in 2022 was
evaluated. The ratoon was initiated on 10.02.2025

15



and harvested on 15.12.2025. The experiment was
conducted in 7 X 6 m plots with paired-row planting
(150:30 cm). Trenches formed between rows were used
for post-monsoon irrigation treatments. A uniform
irrigation was applied at 30 and 45 DARI, followed by
scheduling as per treatments.

The study included three irrigation regimes based on
IW/CPE ratios (1.0, 0.8, 0.6) with 75 mm irrigation
depth, and six moisture management practices: flood
irrigation without mulch (M1), flood irrigation with
mulch (M2), trench irrigation without mulch (M3),
trench irrigation with mulch (M4), alternate trench
irrigation without mulch (M5), and alternate trench
irrigation with mulch (M6). Irrigation water was
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measured using a water meter. Treatments were
arranged in a strip plot design with three replications,
with irrigation regimes as main plots and moisture
management practices as sub-plots. The recorded
data (Table 2.9, 2.10, 2.11, 2.12) indicated that:

*  Irrigation regimes and methods significantly
influenced sugarcane ratoon growth and yield
traits; highest yield was recorded under IW:CPE
1.0 (101.71 t/ha), closely followed by IW:CPE 0.8
(99.54 t/ha)

= Skipping alternate trenches significantly reduced
yield (89.77 t/ha), while irrigation at IW:CPE 0.8
showed the highest water productivity, with

Table 2.8. Effect of Weed control measures and month of ratoon initiation on yield of ratoon crops

S.  Treatment Sugarcane yield (t/ha)

No. February March April May

1 T1 Control 68.89 63.88 55.00 55.18

2 T2 Flumioxazin 50 100g/ha (Pre) fb trash mulching 81.48 7518 69.63 63.70

3 T3 Flumioxazin 100 g/ha fb 2,4-D 725 g/ha + Halosulfuron 79.26 79.07 7037 63.33
67.5 g/ha (Post)*

4 T4 Atrazine 2000g/ha (Pre) fb Ametryn 1500 g/ha + 2,4-D 725 g/ha  87.03 83.33 75.00 71.30
(Post)*

5 T5 Ametryn 1500 g/ha (Pre) fb SL 160 60 g/ha (Post)* 84.25 7407 7111 68.70

6 T6 Trash mulching alone@ 10 t/ha 77.77 76.85 67.03 65.55

7 T7 Metribuzine 750 g/ha (Pre) fb Trash mulching 82.22 7870 6537 66.29

8 T8 Trash mulching (10 t/ha) fb 2,4-D 725 g/ha + Ametryn 1500 g/ 84.07 7278 68.70 67.04
ha (Post)*

9 T9 Trash mulching fb 2,4-D 725 g/ha + halosulfuron 67.5 g/ha 78.70 76.11 64.07 64.26
(Post)*

10  T10 Hand weeding (At 30, 60 and 90 Days After Ratoon Initiation) 88.70 79.07 7426 70.18
CD(p=0.05) 8.17 835 677 782
SE(m) 2.72 279 226 261

Table 2.9. Effect of irrigation regime and water application methods on sugarcane third ratoon growth

Treatment Initial tiller count
(“000/ha)
Irrigation regime (IW:CPE ratio)
1.0 119.74
0.8 116.14
0.6 111.74
CD (P=0.05) NS
Irrigation method
Flooding 112.25
Flooding with mulch 115.90
Trench irrigation 118.62
Trench irrigation with mulch 117.41
Skip trench irrigation 108.20
Skip trench with mulch 103.10
CD (P=0.05) NS
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Tiller count 140 NMC Average cane

DARI (“000/ha) (“000/ha) length (cm)
107.77 100.58 277.22
108.18 100.07 276.00
97.93 89.77 272.83
07.11 6.05 NS
111.49 103.29 280.88
101.78 95.75 274.55
108.55 101.01 278.55
106.56 94.90 275.33
102.29 95.17 274.44
97.10 90.72 268.33
11.52 7.70 11.37
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Table 2.10. Effect of irrigation regime and water application methods on sugarcane third ratoon yield and

quality

Treatment Average cane
weight (kg)

Irrigation regime (IW:CPE ratio)
1.0 1.233
0.8 1.239
0.6 1.223
CD (P=0.05) NS
Irrigation method
Flooding 1172
Flooding with mulch 1.207
Trench irrigation 1.191
Trench irrigation with mulch 1.304
Skip trench irrigation 1.229
Skip trench with mulch 1.287
CD (P=0.05) 0.092

Average cane girth ~ Cane yield Sucrose (%)
(cm) (t/ha)
2.342 101.71 16.38
2.304 99.54 15.76
2.300 83.77 15.82
NS 11.44 NS
2.220 95.61 16.14
2.357 98.78 16.06
2.274 96.20 15.89
2.318 97.89 16.19
2.329 91.99 16.15
2.393 89.59 15.49
NS 7.32 NS

Table 2.11. Effect of irrigation regime and water application methods on quantity of water used and water

productivity of sugarcane third ratoon

Treatment Irrigation  Rain  Total water Total Water Irrigation Irr. Water
water (mm) (mm) (mm) productivity water productivity productivity
(m?%ton) (m®/ton) (Rs/m®)
Irrigation regime (IW:CPE ratio)
1.0 925.8 951 1876.8 184.52 91.02 42.84
0.8 735.4 951 1686.4 169.41 73.87 52.78
0.6 640.2 951 1591.2 189.94 76.42 51.03
CD (P=0.05) - - - - - -
Irrigation method
Flooding 878.22 951 1829.22 191.32 91.85 42.45
Flooding with mulch 862.35 951 1813.35 183.57 87.29 44.67
Trench irrigation 751.28 951 1702.28 176.95 78.08 49.94
Trench irrigation with mulch 735.42 951 1686.42 172.27 75.12 51.91
Skip trench irrigation 703.68 951 1654.68 179.87 76.48 50.98
Skip trench with mulch 671.95 951 1622.95 181.15 74.99 52.00
CD (P=0.05) - - - - - -

mulched trench-based systems performing best
among methods.

=  Water footprint ranged from 104.92 to 127.39
L/kg, with >65% contribution from rainfall,
indicating that irrigation met only about 25-30%
of crop water requirement.Third ratoon (Second
cycle)

Effect of silicon nutrition on growth, yield,
juice quality and soil health of sugarcane
under subtropical conditions

A field experiment was conducted to evaluate

the integrated effect of silicon sources and silicate
solubilizing bacteria (SSB) on growth, yield,
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juice quality, and soil properties. The experiment
comprised ten treatments: T, - control (without SSB),
T, - control with SSB, T, - silicon @ 300 kg/ha through
bagasse ash without SSB, T, - silicon @ 300 kg/ha
through bagasse ash with SSB, T, - silicon @ 400 kg/
ha through bagasse ash without SSB, T, - silicon @
400 kg/ha through bagasse ash with SSB, T, - silicon
@ 300 kg/ha through diatomaceous earth without
SSB, T, - silicon @ 300 kg/ha through diatomaceous
earth with SSB, T, - silicon @ 400 kg/ha through
diatomaceous earth without SSB, and T, - silicon @
400 kg/ha through diatomaceous earth with SSB.

The crop was planted at a spacing of 75 cm using the
mid-late maturing sugarcane variety CoLk 09204 in



ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

T
ICAR

Table 2.12. Water footprint of sugarcane third ratoon as influenced by irrigation regime and water application

method

Green water foot-
print (m3/ton)

Treatment

Irrigation regime (IW:CPE ratio)

1.0 58.39
0.8 59.66
0.6 70.89
CD (P=0.05) -
Irrigation method

Flooding 62.11
Flooding with mulch 60.12
Trench irrigation 61.73
Trench irrigation with mulch 60.67
Skip trench irrigation 64.56
Skip trench with mulch 66.29
CD (P=0.05) -

a randomized block design with three replications.
Observations on tillering, number of millable canes
(NMC), canelength, and cane yield revealed significant
differences among treatments. Application of SSB @ 3
L/ha resulted in a positive response in yield attributes
and overall cane yield, both when applied alone and
in combination with different silicon sources and
levels (Table 2.13). A similar beneficial effect of SSB
was also observed in the ratoon crop (Table 2.14).

Assessment and standardization of
natural farming techniques for sugarcane
production system

An  experiment entitled “Assessment and

Standardization of Natural Farming Techniques
for Sugarcane Production System” was conducted

Blue water foot-

Grey water foot- Total water footprint

print (m3/ton) print (m3/ton) (m?/ton)
26.87 19.66 104.92
27.45 20.09 107.21
32.62 32.62 127.39
28.584 20.91 111.62
27.66 20.24 108.03
28.40 20.79 110.93
27.91 20.43 109.02
29.70 21.74 116.01
30.50 22.32 119.12

during winter 2022 and 2023 with the objectives to: (i)
develop and standardize cow-based fermented liquid
formulations for natural farming; (ii) develop feasible
technologies to improve soil environment and enhance
profitability and sustainability of sugarcane; and (iii)
assess the effect of natural farming techniques on soil
health and biotic stress in sugarcane-based systems.

The experiment comprised eight treatments, including
four nutrient management practices: absolute control
(RDF;: 0 kg NPK), recommended dose of fertilizers
(RDF,), natural farming (NF,), and organic farming
(NF,: NF)) supplemented with biofertilizers and
organic manures). These were evaluated under two
intercropping systems: S, (sugarcane + vegetable pea;
ratoon + berseem) and S, [sugarcane + (vegetable
pea-navdhanya-dhaincha); ratoon + (berseem-
navdhanya-dhaincha)].

Table 2.13. Number of tillers, NMC, cane length and cane yield as influenced by silicate solubilising bacteria
and different sources and dosage of silicon (2" year plant crop)

Treatment

Control (No SSB)

Control with SSB

Silicon @ 300 kg/ha through bagasse ash without SSB
Silicon @ 300 kg/ha through bagasse ash with SSB
Silicon @ 400 kg/ha through bagasse ash without SSB
Silicon @ 400 kg/ha through bagasse ash with SSB

Silicon @ 300 kg/ha through diatomaceous earth without SSB

Silicon @ 300 kg/ha through diatomaceous earth with SSB

Silicon @ 400 kg/ha through diatomaceous earth without SSB

Silicon @ 400 kg/ha through diatomaceous earth with SSB
SEm +
CD (P=0.05)
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Tiller no. NMC Cane length Yield
(000/ha) (000/ha) (cm) (t/ha)
100.89 92.47 241.98 88.62
104.02 95.12 244.84 92.28
110.28 100.91 253.09 98.40
112.21 102.94 255.75 100.95
113.55 104.15 260.15 102.57
116.64 106.28 262.60 104.89
110.37 101.15 254.15 98.96
113.03 103.12 257.18 101.25
114.36 104.35 260.56 102.90
116.95 106.53 264.13 105.22
6.13 5.07 8.13 5.81
2.05 1.69 2.72 1.94
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Table 2.14. Number of tillers, NMC, cane length and cane yield as influenced by silicate solubilizing bacteria
and different sources and dosage of silicon (1* year ratoon crop)

Treatment

Control (No SSB)

Control with SSB

Silicon @ 300 kg/ha through bagasse ash without SSB
Silicon @ 300 kg/ha through bagasse ash with SSB
Silicon @ 400 kg/ha through bagasse ash without SSB
Silicon @ 400 kg/ha through bagasse ash with SSB

Silicon @ 300 kg/ha through diatomaceous earth without SSB

Silicon @ 300 kg/ha through diatomaceous earth with SSB

Silicon @ 400 kg/ha through diatomaceous earth without SSB

Silicon @ 400 kg/ha through diatomaceous earth with SSB
SEm +
CD (P=0.05)

Natural farming treatments included the use of cow-
based formulations such as Beejamrutha, Drava
Jeevamrutha and Ghan Jeevamrutha, along with
botanical extracts like Neemastra and Brahmastra.
Organic farming treatments involved natural farming
practices supplemented with biofertilizers and
organic manures.

The data (Table 2.15) indicated that all treatments
under both cropping systems (S, and S,), namely
RDF,, NF, and NF,, recorded significantly higher
growth parameters, yield attributes, cane yield and
commercial cane sugar (CCS) compared to RDEF,.
Among the treatments, RDF, produced the maximum
tillers, number of millable canes, cane length, cane
diameter, cane yield and CCS, followed by NF, and
NF, under both systems. The highest sugarcane yield
(95.01 t ha'!) was recorded with RDF, (93.74 t ha! in
S, and 96.28 t ha in S)), which was statistically at
par with NF, (92.89 t ha’; 91.81 and 93.26 t ha? in S,

Tiller no. NMC Cane length  Yield
(000/ha) (000/ha) (cm) (t/ha)
161.28 94.57 232.08 75.21
164.37 97.74 235.23 78.07
174.25 103.62 242.96 83.40
179.71 105.61 245.65 85.75
182.37 106.84 248.92 86.99
185.04 108.95 251.78 88.96
174.45 103.65 243.59 83.52
180.26 105.76 246.11 86.03
183.06 106.95 250.37 87.14
185.24 109.02 252.13 89.17
9.48 5.30 7.60 5.28
3.17 1.77 2.54 1.76

and S, respectively), followed by NF, (82.08 t ha™).
All these treatments were significantly superior to
RDF, (59.19 t ha). A similar trend was observed in
the ratoon crop (Table 2.16.). Vegetable pea yield was
highest under NF,, followed by NF, and RDF, in both
cropping systems.

Similarly, data presented in Table 216 (ratoon
crop) showed that RDF,, NF, and NF, under both
S, and S, systems significantly outperformed RDF,
in terms of growth, yield attributes, cane yield and
CCS. The maximum sugarcane yield (80.23 t ha?)
was recorded with RDF, (79.11 and 81.42 t ha in
S, and S,, respectively), which was at par with NF,
(75.65 t ha), followed by NF, (72.74 t ha™), and all
were significantly superior to RDF (44.94 t ha™'). The
trend of vegetable pea yield remained similar, with
NF, recording the highest yield, followed by NF, and
RDF, under both cropping systems.

Table 2.15. Effect of nutrient management and intercropping system on sugarcane

Treatment Germination Tillers production
% at 120 DAP 000’ ha™

RDF S 34.47 119.08

RDF'S' 34.93 119.96

RDF'S’ 36.67 155.85

RDF'S' 36.63 158.25

NFS ° 37.60 140.77

NF'S' 37.40 141.98

NF'S’ 37.67 148.54

NF’S' 37.27 149.90

C.D. {0.05%) 133 6.82

NMC Height of Dai Sugarcane = CCS
000" ha? plant (CM) (MM) yield (t/ha)
71.10 252.93 24.80 58.30 7.35
72.73 254.17 24.93 60.08 8.09
93.84 285.23 26.37 93.74 11.54
95.99 289.07 26.57 96.28 10.96
88.71 270.40 25.53 85.31 10.83
90.14 273.33 25.70 86.64 10.29
93.39 279.80 26.30 91.81 11.08
93.79 282.63 26.40 93.26 11.54
8.62 9.41 0.68 6.39 1.82
19
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Table 2.16. Effect of nutrient management and intercropping system on sugarcane ratoon

Treatment Tillers production at 120 NMC Plant height Dai (MM) Sugarcane CCS't
DAP 000" ha' (000/ha) (CM) yield (t/ha)
RDF S 128.70 74.33 247.23 24.23 4426 6.23
RDF’S' 129.96 76.33 249.27 24.60 45.62 6.12
RDF’S® 171.09 102.69 276.44 26.10 79.11 10.87
RDF'S' 173.25 105.39 278.60 26.40 81.42 11.43
NFS * 155.77 98.96 259.70 24.03 71.82 10.13
NF's' 156.98 100.72 262.57 24.83 73.39 10.42
NF's® 163.55 102.40 268.60 2513 75.02 10.56
NFS' 165.15 102.63 271.13 25.37 76.28 10.88
cD ’ 9.15 5.18 6.31 0.61 7.38 1.38

Sugarcane yield (second year crop) increased to the
tune of 45.25, 56.34 and 60.52 percent with NF,, NF, and
RDF, over RDF, (average yield of both S & S, system
59.19 t ha'), respectively. Maximum sugarcane yield
95.01 t ha'! was recorded with RDF, was at par with
NF,92.54 t ha™ followed by NF, 85.97 t ha'. Maximum
vegetable pea yield was recorded with NF2, followed
by NF and RDF,.

Sugarcane ratoon (first year crop) yield increased to
the tune of 61.56, 68.34 and 78.60 percent with NF,
NF, and RDF, over RDF, (average yield of both
S,& S, system 44.94 t ha' ), respectively. Maximum
sugarcane yield 80.27 t ha™ was recorded with RDF,
was at par with NF,75.65 t ha' followed by NF, 72.61 t
ha'. Maximum vegetable pea yield was recorded with
NEF2, followed by NF,and RDF,.

Assessing nutritional management
approach for enhanced cane and sugar
productivity of multiple ratoons initiated
under variable dates

A field experiment was carried out with the objective to

‘develop feasible technology to improve the sugarcane
ratoon productivity, profitability and sustainability
in multiple ratooning system, with the application
of sugarcane bagasse ash (SBA), sulphitation press
mud cake, brown manuring and potassium silicate.
The experiment consisted of 10 treatments in main
plot (Nutritional management) five treatments viz.
N,: Recommended practices of ratoon management,
N,: N, +300 kg Si/ha through sugarcane bagasse ash
(SBA), N.: N, +500 kg SPMC (sulphitation press mud
cake), N,: N, + foliar spray of 2.5% potassium silicate
at 0, 30 and 60 Days of ratoon initiation and N,: N;
+ brown manuring of Sesbania at ratooning, and in
sub plot two treatment as dates of sugarcane ratoon
initiation viz. D,: 15 December & D,: 15 February. The
experiment was initiated with 3*ratoon initiation on
December 2023 and February 2024.

The data (Table 2.17) revealed that, maximum sprout,
tillers production, production of number of millable
canes, cane length, cane diameter, cane yield and
commercial cane sugar was recorded in sugarcane
ratoon initiated on 15" February in 3*ratoon. Ratoon
initiated on 15" February was significant superior over

Table 2.17. Effect of date of sugarcane ratoon initiation and nutritional management approach on tiller
production, NMC, height of plant, cane diameter, cane yield and CCS (3*‘ratoon)

Treatment Sprout % Tillers (June) NMC Cane length  Cane diameter Caneyield CCS
‘000 ha ‘000 ha (cm) (cm) tha' t ha?
Dates of sugarcane ratoon initiation
15 Dec. (D,) 79.61 154.66 80.32 210.49 2.23 57.61 6.68
15 Feb. (D,) 86.42 197.69 93.21 228.65 2.32 73.67 9.28
CD (P=0.05) 2.70 10.27 10.01 5.80 0.041 7.46 0.68
Nutritional management approach
N, 80.61 166.45 82.77 210.59 2.24 60.75 7.48
N, 81.47 171.72 84.45 216.73 2.26 63.23 7.58
N, 83.21 176.50 87.03 221.12 2.27 65.37 7.78
N, 84.37 180.55 88.46 223.57 2.29 68.30 8.36
N, 85.42 185.65 91.14 225.83 2.31 70.56 8.73
CD (P=0.05) 3.09 4.87 3.73 9.16 NS 1.32 NS
20



ANNUAL REPORT 2025

ratoon initiated on 15" December of previous year in
all the growth and yield parameters. Among the sub
plot treatments all the treatments recorded significant
superior over control on production of NMC, cane
yield and CCS t/ha in 3"ratoon of sugarcane.

Ratoon initiated on 15" February was significant
superior over ratoon initiated on 15" December

21

of previous year in all the growth and yield
parameters. Among the sub plot treatments all
the treatments recorded significant superior over
control on production of NMC, cane yield and CCS
t/ha. Sugarcane yield was increased with February
initiated ratoon tune of 27.28 percent over previous
year January initiated ratoon in 3"ratoon (57.61 t ha™).
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Management of Insect Pests & Diseases

Characterization, diversity and genomics
of sugarcane and sugar beet pathogens and
their management

Survey and surveillance of insect pests and
diseases of sugarcane in subtropical India

During the 2024-25 period, systematic surveys and
surveillance visits were conducted across major
sugarcane growing areas and sugar mill command
regions to assess the incidence of key diseases
and insect pests, document varietal performance
under field conditions, and engage with farmers on
prevailing crop health issues. Field observations
revealed the continued prevalence of red rot in
several commercial varieties. The disease was noted
in varieties such as Co 0238, Co 0118, CoS 8279, as
well as in certain unidentified varieties in farmers’
fields. In the Riga command area (Sitamarhi), a red rot
incidence of approximately 10% was recorded in Co
0238, indicating active disease pressure in the region.

Wilt symptoms were observed in Co 98014, with
mild wilt also noted in Co 0118 in localized pockets.
Smut infection was recorded in CoP 9301 and Co 0238
suggesting persistent inoculums sources in the region.
Moderate to severe incidences of Pokkah Boeng were
observed across several varieties, including CoP 9301,
Co 0118, CoS 8279, and CoLk 14201, indicating the
presence of conducive environmental conditions for
disease development. Viral disease complexes were
widely prevalent, particularly in Co 0238, CoLk 14201,
CoPk 5191, Co 0118, and Co 98014. Symptoms such as
Leaf Fleck, Ring spot, Mosaic, and Yellow Leaf Disease
(YLD) were commonly observed, reflecting sustained
viral pressure in the surveyed areas. Additionally, top
rot symptoms were recorded in select fields.

During field inspections, phytotoxicity symptoms
were observed in Co 0238 and Rajendra Ganna-1,
likely due to excessive or improper application of
chemical mixtures. Interactions with farmers revealed
partial adoption of sett treatment practices and limited
implementation of healthy seed nursery programs,
factors that may contribute to the persistence and
spread of diseases. Representative samples and field
images of red rot, wilt, smut, Pokkah Boeng, Leaf Scald,
viral diseases (including Leaf Fleck, Ringspot, Mosaic,
and YLD), and insect damage were collected and
brought to the laboratory for further documentation
and controlled analysis

22

Overall, the survey findings highlight that red rot
continues to be a major constraint in sugarcane
production, with concurrent incidences of Pokkah
Boeng, wilt, smut, viral diseases, and insect pests
affecting key commercial varieties. Strengthening
disease surveillance, improving seed health
management, diversifying varieties, and promoting
integrated pest and disease management practices are
essential steps toward sustaining productivity in the
region.

Surveys conducted by ICAR-ISRI, Lucknow during
2024-25 in the command areas of DCM Ajbapur,
Balrampur Chini Mills (Kumbhi) and Bajaj Hindustan

Infection of Red rot in grand Pokkah boeing symptoms
growth phase
% 7

Severe leaf fleck symptom

Late infection of ring spot

Fig. 3.1. Natural occurrence of diseases of sugarcane in the
farmer’s field
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Sugarcane black beetle infestation

Fig. 3.2. Natural occurrence of insect pest of sugarcane in the
farmer’s field

Sugar (Gola) revealed variable pest incidence across
major sugarcane varieties. The incidence of top borer
V brood (10-30%) was reported in command areas of
Dhampur Sugar Mill, Dhampur, Dwarikeshpuram
Sugar Mill, Afzalpur, Cooperative Sugar Mill,
Snehroad, Uttam Sugar Mill Ltd., Barkatpur in Co
0238. Pyrilla was the dominant pest, ranging from trace
levels to severe outbreaks (50-60 adults/plant), and
particularly in early planted and dense October-sown
crops. Although Epiricania parasitism was recorded, it
was inadequate to suppress pyrilla under hot and dry
conditions, with higher incidence observed in trash-

23

Fig. 3.3. Field visit of sugarcane and discussion with Riga
Sugar Co. Ltd. (Unit of Nirani Sugars Ltd.), Dhanuka Gram,
Riga, Sitamarhi, Bihar

mulched fields. Top borer infestation ranged from
1-15%, occasionally reaching 40% in localized pockets,
while insecticide-treated fields showed negligible pest
pressure. White grub infestation was sporadic in the
range of 30% to 70% in the ratoon and plant crop of
COMO0265 in Maharashtra. The infestations of woolly
aphids, pyrilla, internodes, and early shoot borer
were reported in the range of 20-50%, and minor
infestations of top borer, root borer, and termite
damage in the range of 10-15% were also reported in
the surveyed sugarcane fields.

Artificial Intelligence based detection of
disease and insect pests of sugarcane

The project successfully developed and validated
an artificial intelligence-based system for accurate
detection of diseases and insect pests of sugarcane
with strong translational potential. A comprehensive,
expert-annotated image dataset comprising 22,916
RGB images across six major categories such as
Insect Damage (5,310), Pest Damage (418), Diseases
(12,721), Physiological Disorders (718), Insect Life
Cycle (2,679), and Healthy Canes and Leaves (760)
was created, representing one of the most extensive
standardized datasets for sugarcane crop protection
(Fig. 3.4). Comprehensive evaluation of seven state-of-
the-art CNN architectures identified ResNet-50 as the
best-performing and most accurate model, achieving
97.12% validation accuracy, while YOLOI1n-cls

showed superior stability and EfficientNet-BO
delivered  consistent  performance. Advanced
ensemble fusion strategies further enhanced

classification robustness, with attention-weighted
fusion achieving 96.39% accuracy and high ROC-
AUC values (>0.99). Importantly, the models were
optimized and exported in PyTorch, TorchScript, and
ONNX formats, ensuring deployment readiness for
mobile, edge, and field-level applications, thereby
strengthening digital decision support for sugarcane
crop protection.



SPID dataset, ICAR-IISR, Lucknow
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Fig. 3.4. Category-wise distribution of annotated images in
the spid dataset for sugarcane pest and disease detection
(ICAR-ISRI, Lucknow)

Unveiling the sugarcane virome to enhance
productivity in sub-tropical India

Significant progress was made in the project on
sugarcane virome characterization, which aimed to
explore the diversity of viruses infecting sugarcane in
subtropical India using next-generation sequencing
(NGS). A total of twelve symptomatic sugarcane
genotypes were selected and sampled for virome
analysis. High-quality nucleic acids were successfully
extracted from these samples, with concentrations
ranging from 37.2 to 718.7 ng/ul and purity values
(260/280 ratio ~1.82-2.14), confirming their suitability
for sequencing. The samples were then subjected
to NGS, generating between 78.9 and 133.3 million
reads per sample. The high-quality metrics (Q20:
~94.6-96.9% and Q30: ~89.6-92.7%) indicated reliable,
high-depth sequencing data. Bioinformatic analysis
of the sequencing data revealed the presence of
major sugarcane viruses, including Sugarcane streak
mosaic virus (SCSMV), Sugarcane bacilliform virus
(SCBV), and Sugarcane yellow leaf virus (ScYLV).
Sequence identities of these viruses ranged from 81-
98% when compared to reported isolates. To enable
rapid detection of these viruses, specific PCR-based
diagnostic primers were standardized for ScYLV,
SCSMV, and SCBV. These diagnostics will enhance
virus detection, improve disease surveillance, and
contribute to the development of clean seed programes,
all of which are crucial for sustainable sugarcane
cultivation.

Mapping the virulence pattern and
identifying virulence hot spots of sugarcane
red rot pathogen in sub-tropical region

The project successfully mapped the virulence pattern
and identified virulence hotspots of the sugarcane red
rot pathogen Colletotrichum falcatum in subtropical
India, generating valuable epidemiological and
evolutionary insights. Systematic surveillance and
screening of 65 field isolates from Uttar Pradesh
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and Bihar revealed red rot incidence ranging from
5-70%, underscoring significant spatial variability
in pathogen aggressiveness. Phenotypic screening
against standard pathotypes CF08 and CF13 on 20
differential varieties revealed a dominant presence
of CF13-like isolates across most regions, confirming
their status as the primary threat. However, notable
site-specific deviations were observed, such as
avirulent isolates on the typically susceptible Co 975
and moderately virulent isolates on CoJ 64, indicating
emerging variability within the pathogen population.
Multilocus sequence analysis (including ITS, ACT,
and CaM markers) corroborated the phenotypic
findings and detected incipient divergent genotypes,
suggesting the early onset of pathotype shifts (Fig.
3.5.). These findings provide a robust scientific
foundation for targeted surveillance, resistance
breeding, and region-specific red rot management
strategies, essential for mitigating the impact of red
rot on sugarcane production.
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Fig. 3.5. Phylogenetic analysis of C. falcatum isolates using
ITS region gene sequences

Characterization of Sporisorium scitamineum
causing sugarcane smut disease

Sugarcane smut pathogen, Sporisorium scitamineum, is
a major biotic stressor in global sugarcane cultivation.
This biotrophic fungal pathogen is known for a
drastic reduction in quality and yield in susceptible
sugarcane varieties. In this study, forty five isolates
were collected from six major sugarcane growing
states of India. Typical symptoms of infected
sugarcane plants with smut were observed during
course of survey and in experimental field studies.
The characteristic symptoms of whip smut, i.e., the
emergence of a prominent black or greyish whip like
structure from the central growing point (shoot apex)
of the plant, were observed (Fig. 3.6). The isolates of S.
scitamineum were found to have considerable variation
in their colony morphology and radial growth when
cultured on Yeast extract Peptone Sucrose Agar
media (YePSA). The colony diameter measured
on the 4%, 8" and 12" day after inoculation (DAI)
showed significant differences in growth patterns
among the isolates. The mean colony diameter ranged
at the 12t" DAI from 0.73 cm (Kappu-3) to 3.9 cm
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(Isolates 7 and 9). Fast-growing isolates such as P8
(3.3 cm), 7 (3.9 cm), 9 (3.9 cm), 1 (2.93) and K2 (2.72
cm) showed rapid myecelial growth, with maximum
average growth rates of 0.254 cm/day (PS8), 0.231
cm/day (K2), 0.223 cm/day (Cu-2) and 0.229 cm/
day (Isolate 7). More than 30 varieties/ entries/
germplasms were found to be moderately to severely
affected by this disease. These sugarcane varieties are
cultivated in large acreage in subtropical and tropical
regions, highlighting the widespread distribution and
adaptive potential of this fungus. The mycelial and
sporidial pure cultures were established and detailed
morphological examination, teliospore germination
assays, molecular identification and pathogenicity
testing were performed. Significant variability
was observed among the isolates with respect to
teliospore morphology and germination behaviour.
Molecular identification through ITS region-specific
primers resulted in consistent amplification of the
expected amplicon size in all forty five isolates,
while selected isolates were further validated using
bE gene-specific primers, confirming their identity
as S. scitamineum. Pathogenicity tests conducted
on a susceptible sugarcane variety, CoLk 11203,
revealed differences in incubation period and disease
expression among the isolates. Apart from observing
the phenotypic symptoms and characteristic whips in
artificially inoculated setts, a PCR-based method was
standardised to detect the pathogen in asymptomatic
plants.

Genomic DNA was successfully extracted from all
45 isolates of smut using mycelial mat and mass
multiplied sporidia grown under aseptic conditions.
Using a Nanodrop spectrophotometer, the quality and
concentration of extracted DNA were assessed, and
also via agarose gel electrophoresis, with all samples,
which showed DNA of good quality & concentration,
suitable for downstream applications. The three sets

=

Fig 3.6.a,b Characteristic whip-like structure developed at
early stage of plant development restricting its growth, c:
Initial emergence of smut whip and subsequent drying; d,
e: Typical fully grown whip-like structure; f, g: Emergence
of multiple tillers with multiple whips

I o

of primers viz.,, ITS1 & ITS4 targeting the internal
transcribed spacer region, bE4 & bES8 targeting the bE
mating type locus, and SL1 & SR4 targeting the smut
linkage (SL) region were used for PCR amplification.
Amplification by ITS1 and ITS4 yielded about 550 bp,
distinct and consistent amplicons in all isolates (Fig. 3.7).

Fig 3.7. Agarose gel electrophoresis showing PCR amplification
of S. scitamineum DNA using ITS1 and ITS4 primers (NC-
Negative Control)

Fig. 3.8. GCMS analysis of mycotoxins from wilt sugarcane
plant juice
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Fig. 3.9. GCMS analysis of mycotoxins from healthy
sugarcane plant juice

Fig. 3.10. Electrolytes losses in healthy and wilted sugarcane
plants
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Isolation, identification and pathogenicity
of wilt pathogen in sugarcane

An experiment was conducted to detect and identify
the mycotoxins in the juice of wilted (Fusarium sacchari)
and healthy sugarcane (control) variety Co-419 using
HPLC. The results showed that Deoxynivalenol (DON),
Zearalenone (ZON), Fusaric acid mycotoxins were
present in the juice extracted from the wilt infected
canes and it is reported that these mycotoxins are
produced by the Fusarium spp. Furthermore, Aflatoxin
B1, Aflatoxin B2, Aflatoxin G1, Aflatoxin G2, Ochratoxin
A, Glycyrrhetinic acid, Viridicatol and Pseurotin A were
also detected in the wilted sugarcane juice, though
these are not produced by the Fusarium spp. (Fig. 3.8
& Fig. 3.9). There was no mycotoxin detected in the
healthy sugarcane plant juice. A study was conducted
to find out the electrolytes losses in the sugarcane
wilted and healthy leaf tissues in 11 varieties
viz.,Co-7717, Co-975, CoC-671, Co-0238, BO-91, Co-
5011, Co-419, CoLk-14201, Co-1148, CoJ-64, and Co-
997. The results showed that the wilted leaf tissues
lose more electrolytes in all the varieties than healthy
plants. Screening of 30 Trichoderma isolates was done
against F. sacchari to identify the potent, promising
and potential biocontrol strains of Trichoderma. Dual
culture assay showed that 15 Trichoderma harzianum
inhibited colony diameter of F. sacchari in the range of
12.57-78.56% (Fig. 3.10).

Evaluation/screening of sugarcane
germplasm against red rot and smut

84 and 13 genotypes of sugarcane were screened
against red rot 2024-25 by artificial inoculation of two
pathotypes CF 08 and CF13 of Colletotrichum falcatum
at ISRI, Lucknow and ISRI RC Motipur respectively.
Out of 84, 36 genotypes viz., LG16567, LG15449,
LG21006, LG21038, LG21097, LG21407, LG16548,
LG15672, LG15538, LG16644, LG16428, LG21305,
LG21226, LG21276, LG21039, LG16490, LG16684,
LG16541, LG16593, LG21011, LG21351, LG21324,
LG21180, LG21024, LG21329, LG21043, LG2, LG16560,
LG15422, LG16674, LG16468, LG21234, LG21395,
LG21327, LG21175 and LG21287 were rated as
moderately resistance (MR) against both pathotypes
CFO08 & CF13 to cause red rot. Two LG21235, LG15460
showed resistant against pathotype CF13 and
moderately resistant against CF 08 of C. falcatum. Out
of eighty four genotypes tested for smut reaction, 76
genotypes were rated as resistant (R) to smut diseases.
Out of 84 genotypes of sugarcane 34 and 43 were
rated as resistance (R) to wilt and YLD respectively.
Out of 13 genotypes of sugarcane evaluated at ISRI
RC, Motipur, nine genotypes i.e. 2017-18-16, CoSe
95422, 2017-18-27, CoLk 94184, Co 19301, 2016-17-13,
2016-17-99, 2016-126, 2022-23-82 showed moderately
resistance against both the pathotype (Table 3.2).
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Table 3.1. Pathogenic reaction of sugarcane
genotypes against red rot, wilt smut and YLD
diseases of sugarcane under field conditions at ISRI,
Lucknow

Pathogenic Reaction No. of Germplasm / clones of

sugarcane

Red rot Wilt  Smut YLD
CF08 CF13

Resistant (R) 0 2 12 76 58

Moderately resistant 66 43 49 8 20

(MR)

Moderately 11 11 3 0 4

susceptible (MS)

Susceptible (S) 3 12 7 0 1

Highly Susceptible 2 8 0 0 0

(HS)

Table 3.2. Pathogenic reaction of sugarcane

genotypes against red rot, wilt smut and YLD
diseases of sugarcane under field conditions at ISRI
RC, Motipur

Pathogenic Reaction No. of Germplasm / clones of

sugarcane

Red rot Wilt Smut YLD

CF08 CF13
Resistant (R) 0 2 12 76 58
Moderately resistant 66 43 49 8 20
(MR)
Moderately susceptible 11 11 3 0 4
(MS)
Susceptible (S) 3 12 7 0 1
Highly Susceptible 2 8 0 0
(HS)
Integrated insect pests and disease

management for subtropical sugarcane

To manage the major sugarcane diseases, particularly
red rot, and the insect pest, top borer, integrated
management strategies were implemented in
two sugar mill command areas in Uttar Pradesh:
(i) Hargaon and (ii) Loni. Large plot trials were
established in approximately 1.0 ha areas at each of
the sugar mills, both of which are endemic to red
rot, using the popular variety Co 0238. The results
from these trials were promising. The treated plots
exhibited a red rot incidence of just 5-10%, whereas
the neighbouring untreated fields had significantly
higher incidence rates of 50-60%. Additionally,
observations on disease and pest occurrences revealed
a high viral load, including Sugarcane streak mosaic
virus (ScSMV), Leaf Fleck, and Yellow Leaf Disease
(YLD) across all cultivated varieties. The integrated
management treatment demonstrated a potential
yield gain of 5-9 t/ha, highlighting the effectiveness
of the ICAR-ISRI technologies in improving disease
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and pest management, and in boosting sugarcane
productivity in the region.

Management of pokkah boeng disease of
sugarcane

The minimum disease severity (4.44%) was
observed with foliar spraying of copper oxychloride
at a concentration of 0.2%, followed closely by
Carbendazim at 0.1%, which recorded a disease
severity of 4.64%. Trichoderma culture applied through
sett treatment also showed promising results, with
a severity of 11.24%. In contrast, the maximum
disease severity (44.92%) was recorded in treatments
where Trichoderma culture was applied foliar (T3).
No significant effect was observed with the soil
application of Trichoderma culture, which resulted in a
disease severity of 35.34%, indicating limited efficacy
for managing pokkah boeng disease.

Development and commercialization of
bio control agent-based bio formulation
for sustainable management of diseases of
sugarcane crop

A screening of 26 Trichoderma isolates was conducted
against Fusarium sacchari to identify the most potent,
promising, and potential biocontrol strains. The liquid
culture filtrate assay revealed that 15 T. harzianum
isolates inhibited the colony diameter of F. sacchari
by 10.85-77.56%. During the 2024 autumn season,
the susceptible sugarcane varieties Co-419 and Co-
7717 were treated with the most potent T. harzianum
(concentration 2 x 10°6/ml) for 10 hours, followed
by planting in pots containing a compost-soil mix
(1:5). After 48 hours, the pots were inoculated with
F. sacchari (1.5 x 10°6/ml) to evaluate the biocontrol
efficacy.

In total, 115 rhizospheric bacterial isolates were
obtained from four sugarcane varieties: Co0238 (28
isolates), CoLk 14201 (31 isolates), CoLK 16202 (19
isolates), and CoJ 64 (37 isolates), using nutrient agar
and King’s B media. Among these, 70 isolates exhibited
antagonistic activity against Colletotrichum falcatum
CF13 under in vitro conditions. Thirty four isolates
showed 25.1-50.0% inhibition, 28 isolates displayed
50.1-75.0% inhibition, and 8 isolates exhibited >75.1-
100% inhibition (Fig. 3.11 & Fig. 3.13). For Fusarium
sacchari, five isolates demonstrated 1-25% inhibition,
32 isolates inhibited fungal growth by 25.1-50.0%,
and 11 isolates showed 50.1-75.0% inhibition. Only
two isolates exhibited >75.1-100% inhibition under in
vitro conditions (Fig. 3.12).

Additionally, eight bacterial endophytes were isolated
from the sugarcane variety CoLk 16202, specifically
from the bud, leaf, and root—known hotspots for

‘

beneficial endophytic colonization. Five endophytes
were isolated from the bud, three from the leaf, and
one from the root. These eight endophytic bacterial
isolates were assessed for their antagonistic potential
against Sporisorium scitamineum using the dual culture
assay. The inhibitory efficacy was classified into three
categories based on percent inhibition: High (>30%),
Moderate (15-30%), and Low (<15%). Among the
eight isolates, 6Fe showed the highest inhibition
(37.54%), followed by 7Ge (32.58%), both falling
under the high efficiency category. Two isolates, 1Ae
(27.83%) and 4De (26.89%), demonstrated moderate
antagonistic activity.

No. of isolates of rhizobacteria

m0%
m1-25%

™ 25.1-50%
m50.1-75%
®>75.0%

Fig. 3.11. Rhizobacteria isolates showing antagonistic
activity against Colletotrichum falcatum CF13 under in vitro
condition

Fig. 3.12. Growth inhibition of Collefotrichum falcatum CF13
by Rhizobacteria under in vitro condition

No. of isolates of rhizobacteria

Fig. 3.13. Rhizo-bacteria isolates showing antagonistic
activity against Fusarium sacchari under in vitro condition

= 0%

. 1-25%

m 25.1-50%
m501-75%
m>75.0%




Evaluation of

sugarbeet germplasms/
varieties against fungal diseases suitable
for Indian climate

A total of 50 sugar beet germplasm lines were
screened during the 2024-25 season under natural
field conditions for major diseases including
Cercospora leaf spot (Cercospora betae), Alternaria leaf
spot (Alternaria alternata), Phoma leaf spot (Phoma
betae), Fusarium yellows, and viral disease complex.
Foliar disease incidence was relatively low during the
season, while root rot was more prominent. Among
foliar diseases, Alternaria and Cercospora leaf spots
were the most commonly observed but appeared at
later growth stages. Disease evaluation identified
HILMA, LS 6, ISR COMP 1, and UK FODDER as
resistant to major foliar diseases, indicating their
potential use in breeding programs for developing
disease-resistant sugar beet varieties suitable for
Indian conditions (Fig. 3.14).

Pure cultures of sugar beet-associated fungi were
obtained and used for DNA isolation from my-celial
mats using the CTAB method. PCR amplification
with ITS1/1TS4 primers yielded consistent 550 bp
amplicons from all isolates, which were sequenced
by Sanger technology for species identification
and deposited in NCBIL Additional multilocus
characterization using Tefla MLST primers produced
~690 bp amplicons that were also Sanger sequenced
to refine phylogenetic resolution. The ITS-based
analysis identified major pathogens including
Fusarium oxysporum, F. equiseti, Phomabetae, Alternaria
alternata and related Alternaria spp., and Athelia rolfsii,

Fusarium Leaf
yellows spot

Leaf spot Root rot

Fusarium
OXVSpOrim

Phomabe

Alternaria
alternata tae rolfsii

Selerotium

Fig. 3.14. Major foliar and root diseases & pathogens of
sugar beet
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with representative sequences assigned accession
numbers such as PP976465-PP976469 and PP767293.
Phylogenetic trees confirmed the close relationship
of the sugar beet isolates of Alternaria alternata,
Neocamarosporium  betae, Fusarium oxysporum and
Athelia rolfsii with reference accessions from diverse
hosts, validating the molecular identification.

ICAR EFC Project: Enhancing climate
resilience and ensuring food security with
genome editing tools

Genome editing of sugarcane for resistance to
sugarcane yellow leaf virus was initiated using the
CRISPR-Cas9 system by targeting the susceptibility
complex formed by poleroviral elFAE and elF4G,
focusing on the susceptible variety CoLk 14201,
in which the genes occur as elF4E-1 and elF4E-2
isoforms in the R570 reference genome. The genomic
organization of these factors was resolved, revealing
elF4E-1 copies on chromosomes 2A, 2B, 2C, 2D, 2F, 2G
and 2H, and eIF4E-2 on chromosomes 1A, 1B and 1D,
with orthologs in CoLk 14201 validated by isoform-

o g T

Fig. 3.15. Triple gRNA construct for targeting e[F4E-1 gene

specific primers, Sanger-sequenced amplicons and
multiple sequence alignment to identify conserved
regions. Conserved functional domains of elF4E-1 (6T),
particularly regions involved in cap-binding and host
protein interactions, were exploited to design three
guide RNAs with Bbsl overhangs, which were cloned
to develop single, dual and triple gRNA constructs
in Cas9-based vectors (including pRGEB32, pOsU3-
gRNA-POsUQ.cas9 and pucl300) for multiplex
knockout of elF4E-1 and elF4E-2 (Fig. 3.15). These
gRNA cassettes were introduced into Agrobacterium
tumefaciens strain EHA105 for plant transformation,
while in parallel the elF4G gene on chromosome 3
was targeted via dual-gRNA (gRNA1+2) and single-
gRNA (gRNA3 and gRNADJ) constructs in pRGEB32.
callus was transformed with EHA105 Agrobacterium
strain harbouring binary vector for the expression of
Cas9 nuclease and elF4E-1 targeting gRNA(s) cassette.
Transformed calli are at selection and regeneration
stage.
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Deployment of settling nurseries with
mechanized priming of sugarcane setts

Substantial progress was achieved under the UPCAR-
funded project aimed at promoting mechanized sett
priming and nursery based sugarcane production
through a KVK network approach in Uttar Pradesh.
A comprehensive benchmark survey across six
districts assessed prevailing farmer practices, disease
incidence, and awareness gaps related to seed
treatment and nursery management. Infrastructure
strengthening was undertaken through establishment
of shade net nursery units and installation of Sett
Treatment Devices (STD) and seed cutting machines
at ICAR-ISRI Lucknow, KVK Lakhimpur, and
MGKVK Gorakhpur. Capacity building remained a
major focus, with over 1,000 farmers trained under
VKSA across 25 villages, along with targeted hands-
on training for SSI entrepreneurs and KVK personnel
(Fig. 3.16). Mechanized priming demonstrated
significant improvements in plant growth parameters,
including enhanced height, girth, and leaf dimensions
(p < 0.001). Varietal trials identified Co 0238 and
Co 7717 as superior performers, while germination
improvements were also observed in vegetative
propagated crops such as ginger. The technology
reduced chemical wastage by up to 80% and
standardized protocols for managing red rot, wilt,
and smut diseases of sugarcane.

Y

Fig. 3.16. Effect of mechanized priming of sugarcane
varieties Co 0238 and Co 7717 on germination of setts

Management of Yellow leaf through
meristem culture

Tissue culture derived plants of two sugarcane
varieties, CoLk 14201 and CoLk 16202, produced
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at the Tissue Culture Laboratory of ICAR-Indian
Sugarcane Research Institute (ICAR-ISRI), Lucknow,
were successfully established and maintained under
field conditions during the 2024-25. Approximately
4,000 plantlets of CoLk 14201 and 500 of CoLk 16202,
raised through meristem culture, were meticulously
monitored and found to be free from yellow leaf
disease (YLD). The severity of YLD was evaluated
across all tissue culture-raised materials using a
standardized 0-5rating scale, and no visible symptoms
were observed in any of the plants. Further, 15 plants
were indexed for the presence of the YLD-associated
pathogen using RT-PCR and no positive amplification
was found in all tested samples.

Smart delivery of agro-inputs using Sett
Treatment Device for biotic and abiotic
stress management in sugarcane and other
vegetatively propagated crops

A red rot management trial was conducted using a
Sett Treatment Device (STD) on sugarcane cultivar
Co0238 with four treatments: T1 - mechanized sett
treatment with Thiophanate Methyl + Paenibacillus
alvei and soil drenching; T2 - Thiophanate Methyl
(Hexastop 70% WP) sett treatment with soil drenching
and foliar spray; T3 - combination of T1 + foliar spray;
T4 - untreated control.

Among the treatments, T2 (Thiophanate Methyl
sett treatment with soil drenching and foliar spray)
showed the best performance, recording the highest
number of healthy plants at both 60 DAP (26.67) and
90 DAP (49.66). T1 and T3 also improved plant health
compared to the control, while untreated plots (T4)
had the lowest number of healthy plants (20.25 at 60
DAP; 45 at 90 DAP).

Efficient delivery of fungicides and agro-
inputs to manage fungal diseases of
sugarcane

Field experiments were conducted at ICAR-ISRI,
Lucknow, during 2024-25 to evaluate improved
methods of fungicide delivery for managing red rot
in sugarcane variety Co 0238. The study aimed to
assess the impact of mechanized sett treatment and
soil drenching on disease incidence, germination,
and yield. Six treatments were evaluated, including
sett treatment with Thiophanate methyl (7OWP), sett
treatment with Azoxystrobin 18.2% + Difenoconazole
11.4% SC, combinations of these treatments with soil
drenching at 45 and 90 days after planting (DAP), an
infected sett control, and a healthy control. The highest
germination percentage (41.54%) was recorded in the
treatment involving sett treatment with Azoxystrobin
+ Difenoconazole (T3), with no primary disease



incidence observed during early growth. In contrast,
the untreated infected control (T5) recorded the
maximum red rot incidence of 51.52% from June
onwards. The minimum disease incidence (3.03%)
was observed in treatments involving soil drenching
(T2 and T4) as well as in the healthy control during
September 2024. Secondary inoculum development
was observed after 120 days of planting across
treatments, indicating the importance of sustained
disease management. Yield data further supported
the superiority of combination treatments. The lowest
average plot yield (32.03 kg per 6 x 3.6 m? plot) was
recorded in the infected control. The highest yield
(60.33 kg) was obtained in T4 (sett treatment + soil

T1 T2 T3 T4 TS T6

= Germi

8 8 8 8 8 2

o
=

= Incid

ion (%0) ¢ of red rot (%) = Average vield per plot (kg)

Fig. 3.17. Effect of different treatments on germination, red
rot incidence and yield of sugarcane
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drenching with Azoxystrobin + Difenoconazole),
followed by T3 (57.15 kg). Treatments involving
Thiophanate  methyl recorded comparatively
lower yields. The study clearly demonstrated that
mechanized sett treatment at planting followed
by soil drenching at 90 DAP significantly reduced
disease incidence and improved yield (Fig. 3.17). The
combination of Azoxystrobin and Difenoconazole
proved more effective than Thiophanate methyl in
managing red rot under field conditions.

Standardizing drone-based delivery of
fungicides to manage fungal diseases of
sugarcane

An experiment was conducted to standardize drone-
based fungicide application for managing secondary
spread of red rot in sugarcane variety Co 0238. The
study evaluated the efficacy of Thiophanate Methyl
(70OWP) at 1.3 g/L (0.1%) applied using drone
technology. Drone spraying was carried out at a
flying height of 2 meters and a speed of 4 m/s under
wind conditions below 8 km/h. The performance of
drone application was compared with conventional
high-volume spraying methods. Disease progression
was assessed through leaf bioassays, challenge
inoculation, and histopathological studies. Lesion
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Fig. 3.18. Leaf bioassay and histopathological responses of sugarcane leaves following drone-applied thiophanate-methyl
against C. falcatum pathotype CF13 at 3™ and 10" day after application
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length and width were recorded at 72 hours after
inoculation on Top Visible Dewlap (TVD-1) leaf and
the seventh leaf. The results indicated that afternoon
drone spraying was the most effective application
timing. It produced the smallest lesion dimensions
(1.4 cm x 0.49 cm on TVD-1 leaf and 2.10 cm x 0.65
cm on the seventh leaf at 72 hours), minimal acervuli
formation, and the least pathogen spread across nodes.
These findings confirmed superior fungicidal efficacy
when applied through drone during afternoon hours.
The study highlights the potential of drone-based
fungicide delivery as a precision agriculture tool for
sugar factory command areas. It ensures uniform
coverage, reduces labor dependency, and enhances
disease control efficiency, particularly during periods
of secondary infection spread.

Efficient delivery of fungicides and other
agro inputs to manage major fungal diseases
in sugarcane

The experiment conducted using the variety Co 0238,
comprised of six treatments viz., T1: Sett treatment
in STD with Thiophanate methyl (7OWP)- 1.3g/
lit, T2: Sett treatment in STD + Soil Drenching with
Thiophanate methyl (70WP)- 1.3g/lit by 45&90
days, T3: Sett treatment in STD with Azoxystrobin
18.2% and Difenoconazolel1.4% W/W SC 1.0 ml /
lit.,, T4: Sett treatment in STD + Soil Drenching with
Azoxystrobin 18.2% & Difenoconazolel1.4%, T5:
Infected Setts/ Setts + Grain inoculum, T6: Healthy
control. The highest germination was recorded in
(41.54%) in treatment T3 with no primary disease
incidence. Minimum disease incidence (3.03%)
was noticed in T2 i.e. Sett treatment in STD + Soil
drenching with Thiophanate methyl (7OWP)- 1.3g/lit
by 45&90 days folwed by T3: (Sett treatment in STD
with Azoxystrobin 18.2% and Difenoconazolel1.4%
W/W SC 1.0 ml /lit. The lowest average plot (6x3.6
m?) yield recorded was 32.03 kg in T5 and maximum
60.33 kg was in T4 followed by T3 (57.15 kg) (Fig.
3.22). It can be concluded that the mechanized sett
treatment at the time of planting and soil drenching at
90 days of planting have significant effect on disease
incidence and yield of sugarcane.

Standardizing drone-based delivery of
fungicides to manage fungal diseases in the
sugar factory areas

A study was conducted to evaluate the efficacy of
drone-based fungicide application for managing the
secondary spread of red rot in sugarcane (variety
Co 0238) using Thiophanate Methyl (70WP) at
1.3g/L (0.1%) with suitable wetting agents, applied
at a flying height of 2m and speed of 4 m/s under
wind conditions below 8.0 km/h, with conventional
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high-volume sprays for comparison; leaf bioassays,
challenge inoculation, and histopathological studies
revealed that afternoon drone sprays were the most
effective, as it resulted in the smallest lesion length
(1.4 cm) and width (0.49 cm) on Top Visible Dewlap
1 leaf and 2.10 and 0.65 on 7™ leaf at 72 hours, the
least pathogen spread across nodes, and minimal
acervuli formation, confirming the superior efficacy
of afternoon application

Management of Yellow leaf through
meristem culture (Lucknow Centre)

Tissue culture-derived plants of two sugarcane
varieties, CoLk 14201 and CoLk 16202, produced
at the Tissue Culture Laboratory of ICAR-Indian
Sugarcane Research Institute (ICAR-ISRI), Lucknow,
were successfully established and maintained
under field conditions during the 2024-25 season.
Approximately 4,000 plantlets of CoLk 14201 and 500
of CoLk 16202, raised through meristem culture, were
meticulously monitored and found to be free from
yellow leaf disease (YLD). The severity of YLD was
evaluated across all tissue culture-raised materials
using a standardized 0-5 rating scale, and no visible
symptoms were observed in any of the plants.
Further, all plants were indexed for the presence of
the YLD-associated pathogen, and results confirmed
the absence of infection in all tested samples.

Development of inoculation techniques
for pokkah boeng disease (Fusarium
verticilloides) of sugarcane

The experiment was conducted on 17 April 2025
followingrecommended agronomic practices to ensure
optimum crop growth and uniform plant health.
Eight treatments were imposed for development of
inoculation techniques for pokkah boeng disease as
per the AICRP (S) technical programme (T, - Sett
treatment (30 minutes at the time of planting, T, -
Soil inoculation at planting, T, - Foliar application
(27 June 2025), T, - Sterilized toothpick inoculation
(03 September 2025), T, - Cotton swab method
(03 September 2025), T, - Spindle inoculation (27
June 2025), T, - Stem inoculation (03 September
2025), and T, - Control. Disease development was
monitored periodically after inoculation. Pokkah
boeng symptoms were first observed in T, (foliar
application, Figure 1) on 12 July 2025, followed by
T, (spindle inoculation) on 17 July 2025. No disease
symptoms were observed in T, (sett treatment) and T,
(soil inoculation) up to 02 August 2025. Further, no
disease development has been recorded so far in T,
(toothpick inoculation), T, (cotton swab method), and
T, (stem inoculation) treatments. The results indicate
that foliar spraying (T,) and spindle inoculation (T,)



are effective methods for inducing pokkah boeng
disease symptoms under field conditions. Symptom
development occurred within 15 days of inoculation,
demonstrating their suitability for pathogenicity
testing. Other inoculation methods did not produce
symptoms within the observation period (Fig. 3.19). .

Fig. 3.19. Twisting and curling symptoms of Pokkah boeng
symptoms by foliar inoculation

Characterization, identification and
management of insect pests of sugarcane

Responses of host weight of stalk borer, Chilo
auricilius pupa on biological attributes of
Tetrastichus howardi

On stalk borer pupa, developmental period varied
from 17.33 to 17.83 days and not influenced by
different weighed pupae. The production of progeny
per pupa was recorded lowest as 41.17 and increased
with increases of weight of pupa (< 0.050 to >0.091g).
The maximum (82.83 progeny/pupa) was obtained
from pupa of weight >0.091g.

The number of female also increased per pupa (37.67
to 77.50) as increased weight of pupa. The female
based sex ratio (>90%) was observed in all ranges of
weighed pupa. The parasitoid sex ratio left a major
impact upon its population dynamics. Female biased
ratio in fed condition is very relevant to their use as
biological control agents, and can assist in improving
mass rearing programme (Fig. 3.20). The smaller
host pupae gave rise to small number of parasitoids

=< 0.050 = 0.057 - 0.070 = 0.071 - 0.080
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Fig. 3.20. Responses of host weight of stalk borer, Chilo
auricilius pupa on biological attributes of Tetrastichus howardi
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whereas larger ones supported development of more
parasitoids.

A significant difference was observed in the
developmental period, which varied from 15.7 to
16.2 days, and this variation was influenced by the
length of the pupa. The development of parasitoids
depends on the resources available, different hours of
exposure, host size, weight and host quality.

The number of progeny and female emergence/
pupa increased with increase of length. There was
also significant difference of percentages female
emergence. The male emergence (%) decreased with
increase of length of as well as sex ratio also increased
with increase of length. Larger host size contributed
to maximization of progeny. The mean number of
exit hole increase with length and number of adults
emerged.

Maintenance of natural population of
insect-pests of sugarcane

The incidence of first brood was significantly high
(20.8-33.7%) in CoLk 11203, CoLk 8102,Co 7717 and
Co 1148 with least susceptible varieties were CoLk
13204, CoLk 94184, CoLk 11206, CoLk 16201, CoLk
16202, CoLk 14201, CoLk 16203, CoS 767, CoS 8436,
Co 0238, CoC 671, BO 91, CoJ 64 and Khakai. The
second brood infestation was lower than first brood,
its ranges 0.6 to 6.5% in eighteen varieties. The third
brood’s infestation is critical in sugarcane ecosystem.
During 2024, infestation of third brood was reduced
(0.1-2.6%) due to high temperature during moth
emergence of top borer. Due to high temperature
severe mortality of larvae/pupae was observed. The
incidence of fourth brood ranged from 6.9 to 15.8%
in different varieties .In general, attack of fourth
brood has serious consequence on a sugarcane crop
because the plant is not in a position to compensate
through tillering (by this time, tillering is over and
cane formation has gained the momentum) as most
of the energies are diverted for the stalk elongation
(Fig. 3.21).

The incidence of stalk borer in standing cane (August)
varied from 3.6 to 10.2% in eighteen varieties. The
activity of stalk borer generally increases during
the monsoon months with more rainfall but during
August and September less rainfall observed. During
the fag end of monsoon period, stalk borer larvae
infest the water shoots and due to the infestation, a
curious symptoms, due to high sheath mining activity
of the initial instars, appears on the leaf. Larvae of
stalk borer pass the summer month (April-June) rather
in hardship, and its population dwindles during this
period. The internode borer incidence was increased
than stalk borer in different varieties. It's incidence
ranged from 6.3 to 17.6% in CoLK 13204, CoLk 8102,
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Fig. 3.21. Stalk borer, Chilo auricilius Dudgeon and
Internode borer, Chilo sacchariphagus indicus (Kapur)

CoLk 94184, CoLk 11203, CoLk 11206, CoLk 16201,
CoLk 16202, CoLk 14201, CoLk 16203, CoS 767, CoS
8436, Co 7717, Co 1148, Co 0238, CoC 671, BO 91, Co]J
64 and Khakai

The incidence of mealy bug, Saccharicoccus sacchari
was observed in standing cane in the month of June
and August.The mean incidence in eighteen varieties
ranged from 12.7 to 29.5% during June. However,
incidence was increased with maximum in Co1148
(70.1%) followed by CoLk 13204, CoLk 8102, CoLk
11203, CoLk 11204, CoLk 16203, Co 0238 (63.9-66.4%)
and rest of varieties it varied 48.8-62.4% in the month
of August. The main source of carry-over of S.sacchari
is through seed cane and ants. The mealy bug depends
on symbiotic ants for defence and transportation,
and in turn provides the ants with honey- dew that
exudes from the body. When the leaf sheaths covering
the colonies are disturbed, the ants in neighboured
immediately give protection and carry the bugs to
adjacent nodes or stalks.Mealy bugs are capable of
infesting any sugarcane genotypes.

Advancing sugarcane borer’s rearing and
insecticidal impacts on pest and their
bioagents

Evaluation of insecticides against the egg parasitoid
Trichogrammachilonisindicated thatChlorantraniliprole
18.5% W/W (88.5-91.0%) was the safest insecticide
with parasitoid emergence comparable to the control
(88.5-90.0%). Imidacloprid 17.8% SL also showed
low toxicity with high emergence (84.0-87.0%).
Thiamethoxam 25% WG caused moderate suppression
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(75.5-84.0%), whereas Fipronil 5% SC (67.5-78.0%),
Chlorpyrifos 20% EC (65.5-75.0%) and Profenofos
+ Cypermethrin (68.5-75.0%) significantly reduced
parasitoid emergence. Residual toxicity was lowest
in Chlorantraniliprole (16.73-22.37%) and highest in
Profenofos + Cypermethrin (41.20-61.75%). Overall,
Chlorantraniliprole and Imidacloprid were found
comparatively safer for T. chilonis under laboratory
conditions.

Behavioural studies on
Tetrastichus sp. & black bug

parasitoid

Exploratory olfactometer studies revealed differential
behavioural responses of insects to plant essential
oils. Fresh plant materials were subjected to hydro-
distillation using a Clevenger apparatus for extraction
of essential oils, and the obtained oils were collected,
dried over anhydrous sodium sulphate, and stored
at 4 °C until further use. The behavioural responses
of insects to the extracted oils were evaluated under
laboratory conditions using a Y-tube olfactometer.
Attractance of Tetrastichus spp. was assessed by
releasing adults individually into the olfactometer
and recording their orientation towards the odor
source. Repellency of the oils against sugarcane black
bug was determined by observing the insect choice
between treated and control arms of the Y-tube. In
the case of the parasitoid Tetrastichus sp., lemon oil
showed significant attraction (x2 = 4.54; p < 0.05) and
bael oil also elicited strong attraction (x2 = 5.00; p <
0.05) (Fig. 3.22). In contrast, bottle brush oil (x2 = 5.55;
p < 0.05) and Christmas tree oil (x? = 4.00; p < 0.05)
exhibited significant repellency to the sugarcane black
bug (Fig. 3.23). GC-MS analysis indicated that lemon
oil was dominated by limonene (22.14%) and linalool
(17.76%), bottle brush oil by eucalyptol (37.04%) and
a-pinene (19.30%), bael oil by 1,2-cyclohexanediol
derivative (21.65%) and (-)-carvone (14.58%), whereas
Christmastree oil contained higher proportions of citral
(37.40%) and neral (29.33%). These findings suggest
that specific plant-derived volatiles may influence

Black bug
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Fig. 3.22. Behavioural bioassay of Black bug using Y-tube
olfactometer against different essential oils
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Fig. 3.23. Behavioural bioassay of Tetrastichus using Y-tube
olfactometer against different essential oils

parasitoid attraction and pest repellency, indicating
their potential application in semiochemical-based
pest management strategies.

AICRP on Sugarcane

Evaluation of zonal varieties/genotypes for
their reaction against major insect-pests in
the area

Five sugarcane genotypes, viz.,, Co 20016, CoLk
20202, CoLk 20203, CoPb 20211 and CoH 20261 along
with three standard checks (CoJ 64, Co 0238 and Co
05009) were evaluated against major insect-pests
under AVT Early-I Plant trial. All entries recorded
least susceptibility against top borer, stalk borer and
internode borer, whereas high susceptibility (HS) was
observed for mealy bug across genotypes. In AVT
Early (II Plant), four sugarcane genotypes—CoLk
19201, CoLk 19202, CoPb 19212 and CoS 19231 —
along with three standard checks (CoJ 64, Co 0238 and
Co 05009) were evaluated, and all entries exhibited a
less susceptible (LS) reaction to stalk borer (SB) and
internode borer (INB); however, for top borer (TB)
and mealy bug (MB), highly susceptible (HS) reactions
were observed in all genotypes except Co 0238, which
showed a moderately susceptible (MS) reaction to TB,
and CoLk 19201 and Co 0238, which recorded MS
reactions to MB.

Seven sugarcane genotypes viz., Co20017, CoPb20181,
CoLK 20204, CoLK 20205, CoPb 20212, CoS 20231 and
CoS 20232 with three standard checks viz., CoS 767,
CoPant 97222, Co 05011 were evaluated against ESB,
INB, SB, TB, RB and MB in AVT Mid late I Plant. All
genotypes showed LS reaction for top borer, stalk
borer and internode borer at Lucknow. For mealy
bug reaction was HS at Lucknow. A total of seven
sugarcane genotypes, viz.,, Co 19017, CoPb 19182,
CoLk 19204, CoPb 19213, CoPb 19214, CoS 19232 and
CoS 19235, along with three standard checks (CoS
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767, Co 05011, CoPant 97222), were evaluated against
major insect pests, including early shoot borer (ESB),
top borer (TB), stalk borer (SB), internode borer (INB),
mealybug (MB) and root borer (RB) under AVT Mid-
late II Plant. At Lucknow, all genotypes showed an
MS reaction to TB, LS reaction to SB and INB, while a
HS reaction was recorded against mealy bug.

Monitoring of insect-pests and bio-agents
in sugarcane agro-ecosystem

Sugarcane top borer incidence was highest in the 1st
brood (25%), indicating greater vulnerability during
early crop stages, while later broods showed markedly
lower infestation. Stalk borer incidence remained
moderate (7.5%) and internode borer pressure was
minimal (2.6%). Mealy bug infestation increased with
crop age, rising from 16.3% in June to 26.9% in August,
highlighting early top borer and late-season mealy
bug as critical windows for timely IPM interventions.

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

ICAR-ISRI, Lucknow demonstrated that adult
nutrition significantly enhanced progeny output and
sex ratio (>92%) in Tetrastichus howardi, improving
mass-rearing efficiency. Assessment of yield losses
caused by borer pests of sugarcane under changing
climate scenario

Integrated modules (chemical + biological/
cultural) consistently minimized borer incidence and
maximized cane yield and juice quality. IPM reduced
yield losses by 18-27%, improved brix, pol, and
purity, and significantly lowered internode, stalk, and
top borer damage. Correlation analyses confirmed a
strong negative association between borer incidence
and yield, emphasizing the economic relevance of
IPM.

Integrated approach to manage top borer in
northwest zone

The untreated check recorded the highest top borer
incidence across broods (12.5-38.5%) and the lowest
cane yield (54.0 t/ha), indicating severe yield loss. The
integrated module (egg mass removal + parasitoid +
chlorantraniliprole) was most effective, registering
the lowest brood-wise incidence (7.0-15.8%) and
the highest yield (70.5 t/ha). Treatments combining
chlorantraniliprole with Trichogramma also provided
effective suppression and higher yields, whereas
sole biological or chemical treatments were only
moderately effective.
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Management of sucking pests (mealy bug/
white fly/ wooly aphid/ aphid/ pyrilla/ scale
insects) in sugarcane

The untreated control showed the highest mealybug
infestation (18-78%) and lowest yield (54.9 t/ha). The
integrated module (seed treatment + Metarhizium
anisopline + pyriproxyfen + diafenthiuron) recorded
the lowest infestation (8-22%), highest yield (71.9 t/
ha), and superior juice quality. Overall, bio-intensive
integration proved most effective and sustainable for
mealybug management.

Biological Control Centre, Pravaranagar,
Maharashtra

Utilization of entomopathogenic nematodes
against white grubs infesting sugarcane

Evaluation of field-efficacy of Heterorhabditis indica
againstwhite grubsinsugarcane: Thefield experiment
was conducted on natural white grub infested suru-
planted sugarcane plot in randomized bloc design
with seven treatments and three replications (area:
25 m? cv: CoM 0265).There are two methods of H.
indica application as a liquid formulation (5 x 107 IJs /
ha and imposition of H. indica-killed Galleria cadaver
@2 Galleria per clump along with M. anisopliae and
B. bassiana (1 x 10®° CFU/g) (1 kg each), chlorpyrifos
20%EC, EPN+META, EPN+half dose of chlorpyrifos.

The highest reduction in white grub population and
less clump mortality (16.58- 19.32%) was observed in
EPN+half dose of chlorpyrifos, followed by H-indica
as liquid drenching and implantation of Galleria
cadaver) as compared to M. anisopliae and B. bassiana
and chlorpyrifos 20%EC. Imposition of EPN and
fungal entomopathogens was observed to suppress
the white grub population (>75%) and less clump
mortality (<22%) over the untreated control. However,
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Fig. 3.24. Effectiveness of H. indica imposition in suppression
of whit grub population at the field level in sugarcane

Furthermore, combining the H. indica with a half dose
of insecticide recorded significantly less white grub
population (86.29%) and the lowest clump mortality
(14.51%) after 30 DAA. (Figure 3.24 & 3.25)

H. indica imposition

H. indica killed white grubs in the field

Fig. 3.25: Susceptibility of white grubs to H. indica in sugar
cane field, (A) H. indica imposition in sugarcane fields (B).
H. indica killed white grubs in fields

a. Ecological characterization of native H. indica
strains: Six native strains of H. indica (H1, H2,
H3, H4, H5 and H6) were characterized for
ecological fitness by studying their longevity
under different abiotic stresses such as
temperature (5-40°C), pH range (4 to 10), Oxygen
levels and soil depth (5 to 15 cm). Under the
sand column assay, all Heterorhabditis strains kill
Galleria in 24 to 192 hours in 5 cm, 10 cm and 15
cm sand columns. All six Heterorhabditis strains
are tolerant to insecticides except Thiamethoxam
and Clothianidin (15-20% nematode mortality).
A temperature range of (20-30°C) was found
amenable to these strains; however, H1, H2
and H3 were found to survive in (5-10°C), and
H4, H5 and H6 were found live in (35-39°C).
All Heterorhabditis strains were found to be
tolerant in the pH range (5 to 9), while maximum
mortality (60%) was seen at pH 4.

b. Isolation, characterization and pathogenicity
of EPN strains from white grub-affected fields:
On average, 30 soil samples collected from
white grub-affected sugarcane fields in Rahuri
tehsil of Ahilyanagar (MS) were baited with
last larval instars of Corcyra cephalonica. Three
maroon-coloured dead larvae were noticed in 4
soil samples after 12 days of baiting, washed and
put on a white trap for EPN recovery. Presence
of conspicuous morphological features and PCR
amplification of ITS (PX788687), D2-D3 expansin
(PX796479) and CO-I (PX780828) revealed an
EPN species that belongs to the Heterorhabditis
group. Infection of this EPN strain at a rate of 500
to 4000 IJs/ grub kills the 2™ and 3™ grub instar
white grub in 5 to 15 days (Fig.3.26).
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Figure 3.26. Distinct morphological features of Heterorhabditis
sp. (A). large sized C shaped hermaphrodite (B) Position of
excretory pore (arrow) (C). Protruded vulva in females (D)
Bursal papillae at the tail tip in males

c. Isolation, and characterization of
entomopathogenic fungi, Beauveria
brongniartii, from dead white grub:

Entomopathogenic fungi were isolated from dead
white grubs mummified by white filamentous fungi
which was collected from the grubs rearing units
using potato dextrose agar (PDA) and Sabouraud
Dextrose Agar (SDAY). The microscopic examination
revealed that the mycelium is white and becomes
yellow-pinkish on maturity. Conidia are ellipsoidal to
oval with clusters of spores. The partial sequencing of
ITS and beta-tubulin markers, revealed that our isolate
belongs to Beauveria brongniartii, which was designated
as ISRIBCCBBO01 and ITS sequence submitted in the
NCBI GenBank database with an accession number as
PX930903. Furthermore, inoculation of this strain to
Galleria mellonella kills the larvae in 7to 8 days (Fig.
3.27).

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

We conducted invitro bio efficacy studies of Bacillus
thuringiensis 1ISRBCCEBO1, Bacillus thuringiensis
IISRBCCEBO02, Beauveria, Metarhizium, Insecticides
recommended for white grub” control, such as
Acephate 50% + Imidacloprid 01.80% SP, Fipronil
40% + Imidacloprid 40% WG, Thiamethoxam 00.90%
+ fipronil 00.20% w/w GR, and entomopathogenic
nematodes against first-instar grubs. Field collected
adult beetles (100 NO.) were reared for first instar grubs
in plastic trays containing a 2:2 sterilized mixture
of soil and vermicompost, which were inoculated
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Fig. 3.27. Entomopathogenic fungi, Beauveria brongniartii (A)
Growth of Beauveria brongniartii on white grub (B) Whitish-
pinkish growth on SDAY media (C) Ellipsoidal to oval
spores and (D) Mycelium growth on G. mellonella

subsequently with bioagents and insecticides. The
plastic trays were maintained under room conditions
of 28 + 2°C temperature and 70 * 5% relative humidity
for 90 days. Fresh neem leaves were used as feed for
the adult beetles. The observations on grub mortality
due to infection by different bioagents and insecticides
were carefully recorded at 30 days interval for 90 days.
The percentage mortality of the grubs was calculated
using Abbott’s formula. Among the twenty-one
treatments, Bacillus thuringiensis 1ISRBCCEB02 (2
x 10" spore/gm) showed the highest mortality
compared to other bioagents and insecticides. EPN,
Beauveria, Metarhizium, and insecticides exhibited
36-56% and 58-85% mortality, whereas a combination
of different bioagents showed 32-55% mortality 60
days after inoculation

Field bio efficacy trials were carried out in a white
grub-infested sugarcane field (Variety, COMO0265)
at BCC, Pravaranagar during 2025-26. The field
trial was laid out in a Randomized Block Design
with 21 treatments and each treatment had four
replications. The crop was sown in December 2024
and harvested in December 2025. All treatments were
applied by drenching the root zone of each clump;
the first application was done in June and the second
application was done 30 days after the first application.
All agronomic practices with the recommended dose
of fertilizers were followed until crop harvest to
maintain good plant health, as per the package of
practices of sugarcane crop. Clump damage caused
by white grubs was calculated by recording the total
number of damaged clumps and the total number of
clumps per treatment.

Number of damaged clumps
» 100

Cl d %) =
ump damage (%) Total number of clumps

The clump damage due to white grubs’ infestation
was lowest (3.56%) in thiamethoxam 00.90% +
fipronil 00.20% w/w GR (135+30 g.a.i./ha) treated
plots which was statistically superior over rest of the
treatments and followed by Bt2 (2x1010), fipronil
40% + imidacloprid 40% WG (200 + 200 g.a.i/ha) and
Meta+Bea treated plots which recorded 6.51%, 6.68%
and 6.84% clump damage, respectively.
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Diversity profiling and management
strategies of bacteria associated with
post-harvest sucrose bio deterioration in
sugarcane

The manually harvested whole cane and mechanically
harvested billets were collected during the May
2024 sugarcane harvest season stored at open field
conditions and cane samples drawn at 0, 24, 48,
and 72 h post-harvest to estimate bacterial diversity
through metagenomic analysis. DNA was extracted
from juice samples and amplicon-based sequencing
was performed to identify bacteria using the V4
region of the 165 rRNA gene (16S V4). This yielded
6260609 paired-end reads for the 16S V4 region. A
total of 203 bacterial OUT was observed in both whole
and billet canes. Permutational multivariate analysis
of variance (PERMANOVA) showed that overall,

sugarcane across the command areas of sugar mills
in the Ahmednagar, Nashik, Jalgaon, Nanded, and
Sangli districts of Maharashtra.

Incidence of Diseases: The major disease incidences
observed included brown spot, rust, and pokkah boeng,
with prevalence rates ranging from 60% to 80%, 25%
to 60%, and 30% to 50%, respectively, in the surveyed
fields. Yellow leaf disease (YLD) was monitored at
rates of 20% to 30% in the ratoon crop of CoM0265 and
the plant crop of Co86032, while a minor incidence of
sugarcane leaf scorch (10% to 15%) was also reported
in both varieties. Smut incidence was observed at 5%
to 10% in both the ratoon and plant crops of CoM0265
and VSI 8005. However, a severe incidence was
reported on CoVSI03102 and VSI8005 in the Nanded
district. Additionally, a minor incidence of wilt was
reported in MS 10001 and CoM0265.
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Fig. 3.28. Alpha diversity metrics of bacterial communities in whole cane and billets on different storage days post-harvest

bacterial compositions significantly differed between
storage durations of 0, 24, 48, and 72 h and methods
of harvesting (P = 0.01). The high relative abundance
of Enterobacter, Lactococcus, and Weissella compared to
Leuconostoc, Lactobacillus, and Pantoea was observed
over the storage duration and harvesting methods.
The change in alpha diversity, such as Faith PD
and Shannon index after 24 h and chaol richness
after 48 h, indicate that a strong shift in the bacterial
community due to bacterial competition for carbon
sources, ecological shifts, and treatment effects (Fig.
3.28). Bacterial diversity using Metagenomic analysis
showed that Enterobacter, Lactococcus, and Weissella
are the predominant genera involved in post-harvest
sucrose deterioration in sugarcane.

Survey and surveillance of insect pests and
diseases of sugarcane in the tropical area
(Maharashtra)

Surveys and surveillance were conducted to assess
the seasonal prevalence of diseases and pests in
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a. Identification and pathogenicity of Fusarium
species associated with pokkah boeng of
sugarcane in Maharashtra: In this study, a
total of eleven Fusarium sp. isolates associated
with pokkah boeng disease were collected from
sugarcane cultivars VSI08005, CoVSI03102, and
Jowar in the Nanded and Ahilyanagar districts.
Additionally, three Fusarium sp. isolates linked
to wilt disease were obtained from MS 10001
and CoMO0265 in the Ahilyanagar district.
These isolates were then isolated, purified, and
maintained atIISR-BCC, Pravaranagar (Fig. 3.29).
The pathogenicity test revealed that all isolates
induced disease symptoms in the CoM 0265
cultivar, with a disease severity index ranging
from 9.99 to 13.33 in leaf axil inoculated plants
(Table 3.3). Observations of colony color, growth
pattern, and pigmentation were recorded, with
growth rates varying from 1.57 to 3.01 mm per
day. Symptoms noted during the pathogenicity
test included chlorosis and necrosis of leaves,



punctured lesions, twisted leaves, reduced total
leaf area, death of the plant top, and stalk rot.

b. Isolation and identification of Cercospora
sp associated with brown spot disease of
sugarcane: In this study, isolation technique
for Cercospora sp. associated with brown spot
of sugarcane was standardized. The isolation
of fungus using spores collected from infected
sugarcane leaves on water agar has resulted in
the successful isolation of the sugarcane brown
spot pathogen. On PDA, colonies were dark
brown to greenish-black, with raised surface and
folds, reaching 7.5 mm diameter after 14 days
(Fig. 3.30a). The mycelium was light brown and
septate, with green pigment aggregates (Fig.
3.30b). Conidia were hyaline, solitary, obclavate,
straight to curved, with subacute apex and
truncated base, measuring 122.99 pm length, 2.51
pum basal width, 0.84 um upper tip width, and
1.3 um hila (Fig. 3.31c). Conidiophores were pale
to dark brown, erect, subcylindrical, geniculate,
and rarely branched, measuring 107.43 x 3.41um.
Conidiogenous cells were integrated, terminal
or intercalary (Fig.3.30d). These morphological
characteristics confirmed its identification as
Cercospora sp. BLASTn search of ITS, 185 rRNA,
beta-tubulin, and actin genes partial sequences
showed 96-99% and 88-90% similarity with
Cercospora spp. The phylogenetic tree, derived
from the ITS region, a-tubulin, and actin genes

Fig. 3.29. Plate photographs of axenic cultures of Fusarium
sp. associated with pokkah boeng isolated from different
locations and cultivars
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Table 3.3. The details of Fusarium sp. isolates with
growth rate

Sr. Isolate Variety Location Growth
No Rate (mm)
N1 232

1 VSI 3102 Beldara

2 N2 VSI 3102 Beldara 243
3 N3 VSI 8005  Shekapur Kandhar 2.06
4 N4 VSI 8005  Shekapur Kandhar 2.06
5 N5 MS 10001 Bolsa Umri 2.19
6 N6 MS 10001 Bolsa Umri 2.02
7 N7 VSI 8005  Shekapur Kandhar 2.34
8 N8 VSI 3102 Beldara 2.17
9 J1 Local var Pravaranagar 2.02
10 J2 Local var Pravaranagar 2.99
11 J3 Local var Pravaranagar 2.61
12 Wi CoM 265 Pravaranagar 2.40
13 w2 CoM 265 Pravaranagar 3.08
14 w3 CoM 265 Pravaranagar 2.91

sequences, supported the known phylogenetic
relationships within Cercospora. The Cercospora
IISRBCCBPO1 isolate was distinctly separated
from other described species of Cercospora,
forming a well-supported lineage that was
distinct from all other species (Fig. 3.31).

The species closely related to the lineage containing
Cercospora IISRBCCBP01 were C. nicotianae, C. kikuchi,
and C. armoraciae, which formed polyphyletic and
monophyletic sister lineages, respectively, to the
isolates of Cercospora IISRBCCBPO1. Based on these
analyses, Cercospora IISRBCCBPO1 was clustered in
an independent branch, separate from any known
species, and was thus proposed as Cercospora longipes.
The sequences were deposited in GenBank (ITS,
PQ056713; 185 rRNA, PQ056724; tub2, PX233329;

e

Fig. 3.30. Pure culture of C. longipes along with mycelium,
conidiophore and conidia. a- radial growth on PDA, b-
radial growth on 25%F+20%V8 agar, c-mycelium, d- dark
brown septate conidiophores arising from mycelium with
conidiogenous cell, e- Straight to curved, 3-10 septate
conidia
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Fig. 3.31. A Maximum parsimony tree based on the
concatenated alignment of sequence data of ITS, -tubulin
and actin gene showing phylogenetic relatedness of
sequenced Cercospora longipes (shown in bold brown colour
with *) with other Cercospora species obtained from NCBL
Fusarium sacchari was designated as outgroup

act, PX207089) and culture in National Agriculturally
Important Microbial Culture Collection (NAIMCC),
Mau Nath Bhanjan, Uttar Pradesh, India, under
accession number TF3681 for preservation. This is
the first report on isolation technique, pathogenicity
protocol, molecular characterization, and sporulation
techniques of C. longipes IISRBCCBPO1.

b. Methodology for production of Cercospora
longipes inoculum for large scale screening of
sugarcane genotypes: In our previous study,
we reported that the mycelium bit (5 mm)
inoculation method yielded 3.5x10° and 0.25x10°
spores/ml in 25% sugarcane fresh leaf extract
agar and PDA media, respectively, from a whole
plate harvest in 10 ml of sterile water. However,
plate inoculation by spreading 100 ul of spore
inoculum (2x10° spores/ml) in 25% FLE and PDA
resulted in spore production of approximately
6.21x10° and 6.26x10° spores/ml, which is 1600
times more than the mycelium bit inoculation
method. We also examined the effect of different
media concentrations, such as 25%, 50%, and
100% of FLE agar and PDA media, as well as
spore age on spore production and disease
incidence. The PDA at 100% concentration
produced the highest spore count, whereas 25%
FLE media yielded the highest spores at 50%
concentration

Disease incidence was significantly highest in spores
produced from 100% concentration of PDA and

39

25% FLE. Spores aged 9, 12, and 14 days produced
significantly more spores compared to those aged 3
and 6 days. However, no significant differences were
observed in the spore production capacity of 9, 12, and
14-day-old spores from PDA. The 14-day-old spores
from 25% FLE media produced significantly more
spores compared to 3, 6, 9, and 12-day-old spores.
Disease incidence was significantly higher in 12 and
14-day-old spores than in 3, 6, and 9-day-old spores
(Fig. 3.32a-d). This method has direct applications
in screening a large number of sugarcane genotypes
for brown spot resistance under field conditions. To
the best of our knowledge, this is the first report on
methods for producing inoculum of Cercospora longipes
for large-scale screening of sugarcane genotypes for
brown spot resistance.
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Fig.3.32. Effect of different media concentration on spore
count (a), and disease incidence (c) PDA and 25%FLE
on spore count (b), spore age on disease incidence (d),
Pathogenicity test- incidence of brown spot at different days
after inoculation (e)

c. Isolation, identification and molecular
characterization of mycoparasitic fungi of
brown rust of sugarcane

The natural incidence of mycoparasitic fungi
Sphaerellopsis sp was observed on rust pustules in
the range of 50-80% per leaves in CoM0265, Co86032.
Mycoparasitic ~ Cladosporium  sp. IISRBCCMF01,
IISRBCCMF02,  IISRBCCMF03,  IISRBCCMEF04,
IISRBCCMFO5 isolates, isolated from parasitized rust
uredospores were characterized morphologically
and molecularly by partial sequencing of actin,
translation elongation factor one alpha, beta tubulin
an ITS region (Fig. 3.33). BLASTn search of the ITS,
beta-tubulin, tef and act amplification sequences of
the Cladosporium sp. isolates in the NCBI database
revealed that these sequences exhibited 96-99%
similarity, with those of the genus Cladosporium
sp. The phylogenetic tree, derived from the ITS,
B-tubulin, tef and actin genes sequences places all the
five isolates within the genus Cladosporium forming
a strongly supported monophyletic clade. This clade
shows high bootstrap support 100% indicating that the
isolates are genetically very similar to each other and
clearly belongs to Cladosporium sp. The IISRBCCMF
isolates cluster closest to Cladosporium ribis and C.



Fig. 3.33. Mycoparasitic fungi incidence on brown rust
of sugarcane reported during survey and surveillance.
a- parasitized pustules of rust; b- morphometry, c: axenic
culture of mycoparasitic fungi

vicinum, but they form a distinct subclade rather
than grouping directly within any single described
species. Several deeper nodes separating the study
isolates from closely related species show moderate to
low bootstrap support (39-70%), suggesting limited
resolution at the species level (Fig. 3.34). Mycoparasitic
Cladosporium  sp. IISRBCCMEF(01, IISRBCCMEFO(2,
IISRBCCMEFO03, IISRBCCMF04 culture was
deposited in the National Agriculturally Important
Microbial Culture Collection (NAIMCC), Mau Nath
Bhanjan, Uttar Pradesh, India, under accession
number  NAIMCC-F-04704,  NAIMCC-F-04706,
NAIMCC-F-04705, NAIMCC-F-04703 respectively,
for preservation. To our knowledge, this is the first
report on the isolation, identification, and molecular
characterization of mycoparasitic Cladosporium from

Lot NSRBCCMFO1
[~ nsreccmroz
——— HSRBOCMEFOS
MSRBCCMF03
IISRECCMFM4
Cladosporium ribis voucher VIC: 49386
Cladosporimm vicinum strain CBS 306.54
Cladosparinm phyllactiniicola strain CBS 126352
Cladosporinm perangusium sirain CBS 126365
Clads i linicola strain CPC 5390

Cladosporiam exile strain CBS 125087
4.“1_[ Cladosporium phyllophilum stram CBS 125992
e Cladosporium licheniphilum strain CBS 125990
1 —— Cladosporinm sp. isolate TIE TIL2C2.1
L Cladosparium sp. isolate YK TEL4C31
| um chal poroides strain CBS 125055
hemileiicola voucher VIC:47514
voucher VIC:47531
voucher VIC:49373
setoides voncher VIC:49374
P ui voucher VIC:49377
Cladosporium puris voucher VIC:47525
Clads i voucher VIC:47523
Cladosporium pseadotenuissimum voucher VIC:47521
4 Cladosporim chlamydosporiformans voucher VIC: 47529
— Cladosporium xanthochromaticum voucher VIC:47522
100 b— Cladosporinm sphaerospermum voucher VIC: 47530

gopoaon

Fig. 3.34. Maximum parsimony tree based on the
concatenated alignment of sequence data of three loci, ITS,
tef 14 and actin gene showing phylogenetic relatedness
of Cladosporium sp (IISRBCCMFO01, 2, 3, 4, 5) with other
mycoparasitic Cladosporium sp obtained from NCBI
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the brown rust pathogen Puccinia melanocephala in
sugarcane.

d. Infestation of insect pests: White grub
infestation was sporadic in the range of 30%
to 80%; however, the ratoon crop was severely
damaged during the monsoon dry spell in July
in the surveyed area. The infestations of woolly
aphids, pyrilla, internodes, and early shoot borer
were reported in the range of 20% to 50%, and
minor infestations of top borer, root borer, and
termite damage of 10-15% were also reported in
the surveyed sugarcane fields. The infestation
of the whitefly Aleurolobus barodensis was 50-
90% in the sugarcane-growing area of North
Maharashtra from June to October; however,
an increasing level of infestation of the whitefly
Neomaskellia andropogonis was also reported in
Ahmednagar, the sugar mills command area.

e. Parasites and Predators reported: The predator
of sugarcane pyrilla, Epiricania melanoleuca, was
observed in the range of 2-3 cocoons per clump
during July - January. Pyrilla egg masses were
also parasitized by the parasitoid Tetrastichus
pyrilli. The woolly aphid predator Micromus
igoratus and cetrid fly larvae were observed
in the range of 5-6 per leaf wherever a high
density of nymphs was present. The infestation
of nymphal and pupal parasitoids was observed
in Aleurolobus barodensis, and Coccinellidae
predator incidence was also observed in the
white fly Neomaskellia andropogonis. Coccinellidae
predators were observed on the eggs and nymph
stages of the whitefly Neomaskellia andropogonis.

f. Isolation, Identification, and molecular
characterization of entomopathogenic and
saprophytic fungi from different parasitization
patterns in sugarcane white fly Aleurolobus
barodensis

We observed the fungal growth on nymphal and
pupal stages of white fly Aleurolobus barodensis which
are difficult to differentiate, whether it is saprophytic
or entomopathogenic fungi (EPF). A total twenty-
eight isolates of fungi were isolated from different
parasitisation pattern in nymphs and pupae to identify
the entomopathogenic fungi (EPF) (Fig. 3.35). Based
on partial sequencing of ITS, Translation elongation
factor alpha 1, and beta-tubulin, saprophytic fungi
were identified as Penicillium sp., Epicoccum sp., and
Alternaria sp., and Fusarium sp. and Cladosporium sp.
were identified as entomopathogenic fungi. In vitro
bioassay studies showed that the entomopathogenic
fungi Cladosporium sp cause 60-80% mortality,
whereas Alternaria sp. and Fusarium sp cause 30-40%
mortality in the nymphal instars and pupal stages of
Aleurolobus barodensis.
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Externally funded Projects

RKVY Funded Project: Establishment of
Biological Control Laboratory for mass
production of bio-agents against insect-
pest and diseases and dissemination of
technology for enhanced cane and sugar
productivity of Maharashtra

Under the RKVY scheme, the Government of India of
Maharashtra approved and sanctioned the project of
Rs. 501.82 Lakh during the 23™ State Level Sanctioning
Committee (SLSC) meeting under the chairmanship
of the Chief Secretary of the Government. of the
Maharashtra  IISR-Biological =~ Control  Centre,
Pravaranagar. The RKVY unit sanctioned 1.28 Cr as
100% funding as per the norm of the Government of
India and direct ICAR-Indian Institute of Sugarcane
Research, Lucknow to raised remaining funds of Rs.
376.82 Lakh as self-funding to execute the project. Of
this total funding, 80 Lakhs were sanctioned for the

construction of the biocontrol laboratory and 48.81
Lakhs for the purchase of instruments. Meanwhile
we requested Government of Maharashtra to provide
total funding for completion of project at this juncture
RKVY cell communicated to submit the revised
detailed project report for total funding of Rs. 501.82
Lakh. Now we have submitted a revised project of Rs.
598.93 Lakh for complete execution of project at BCC,
Pravaranagar.

Networking Project: Improving water use
efficiency and economizing water use in
sugarcane cultivation in India

The evaluation of irrigation practices in sugarcane
plant crops season 2024-25 revealed substantial
differences in irrigation water use, water use
efficiency (WUE), and water productivity (WP). The
data (Tables 3.4) demonstrated that drip irrigation
(T6) consistently required the least irrigation water
(1642.22 mm), resulting in water savings of 12-45%

Fig. 3.35. Culture plates photographs of fungi isolated from different parasitization pattern in white fly Aleurolobus barodensis;
a- Fusarium sp., b- Fusarium sp., c- Fusarium sp., d- Fusarium sp., e- Fusarium sp., f- Fusarium sp., g- Fusarium sp., h- Alternaria sp.,
i- Alternaria sp., j- Cladosporium sp., k- Cladosporium sp., I- Penicillium sp., m-Epicoccum sp., n-Cladosporium sp., o- Fusarium sp.,
p- Alternaria sp., - Cladosporium sp., r- Fusarium sp., s- Cladosporium sp., t- Cladosporium sp., u- Fusarium sp., v- Cladosporium sp.,
w- Cladosporium sp., x- Cladosporium sp., y- Cladosporium sp., z- Cladosporium sp., aa- Cladosporium sp., ab- Cladosporium sp.
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Table 3.4. Effect of water saving technology on cane yield and water productivity 2024-25

Treatments Yield
(t/ha)
T1: Irrigation at critical stages (Farmers” practice) 172.38
T2: Trash Mulching in sugarcane 167.78
T3: Skip furrow irrigation in sugarcane 144.89
T4: Trench method of sugarcane planting 129.19
T5: Flat planting of sugarcane with recommended  149.61
irrigation scheduling for the region
Té6: Drip irrigation in sugarcane as per scheduling ~ 179.70
for the region
T7: Prominent cropping system of the region  34.35

with recommended irrigation scheduling (Maize-
Soybean-Wheat)

IWA RR ™™W TWP (kg/ IWP (kg/

(mm) (mm) (mm) ha/mm) ha/mm)
1860.54 682.11 2542.65 67.79 92.65
1803.67 682.11 2485.78 67.50 93.02
1799.29 682.11 2481.40 58.39 80.53
1954.56 682.11 2636.67 49.00 66.10
1867.87 682.11 2549.98 58.67 80.10
1642.22 682.11 2324.33 77.31 109.42
1657.82 682.11 2339.93 14.68 20.72

IWA-Irrigation water applied, RR- rainfall received, TW- total water, TWP- total water productivity, IWP-irrigation water productivity

compared to farmer’s practice (T1: 1860.54 mm).
Among surface irrigation methods, trash mulching,
with recommended irrigation scheduling (T2: 1803.67
mm) and trench (T4: 1954.56 mm) and skip-furrow
(T3: 1799.29 mm) methods achieved moderate
savings, while flat planting methods (T5: 1867 mm)
consumed similar or slightly higher amounts than
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farmers’ practice. By contrast, the prominent cropping
system (Maize-Soybean-Wheat; T7) consistently
demanded the highest irrigation input (T7: 1657.82
mm), underscoring its greater consumptive use.

IWA-Irrigation water applied, RR- rainfall received,
TW- total water, TWP- total water productivity, IWP-
irrigation water productivity.
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CHAPTER 4

Research in Plant Physiology & Biochemistry

Physiological and Biochemical approaches
for increasing cane yield, enhancing sucrose
recovery and improving climate resilience
in sugarcane

Physiological and molecular bases of
multiple abiotic stress tolerance in
sugarcane

Abiotic stresses, including drought, salinity, and
waterlogging, negatively affected plant height and
cane weight in both sugarcane genotypes, A-27-12
and Co] 64. However, A-27-12 (tolerant genotype)
exhibited relatively less reduction in these parameters.
Similarly, photosynthetic rate, stomatal conductance,
and chlorophyll stability index were all impacted by
stress, with the most significant reductions observed
under drought conditions.

Sucrose metabolizing enzymes (SPS, SS, and SAI)
showed decreased activity under all stress conditions,
with drought causing the highest reduction compared
to salinity and waterlogging. These changes were
consistent with transcriptomic analysis, which
revealed down regulation of SPS, SS, and SAI genes.

Conversely, antioxidant enzymes (CAT, POX, APX,
and SOD) exhibited enhanced activity in response to
abiotic stresses, particularly drought, which led to the
highest increases in enzyme activity. Gene expression
analysis confirmed the upregulation of CAT, POX,
APX, and SOD genes under drought stress.

Pathway analysis revealed that A-27-12 upregulated
90 genes across 16 pathways in response to drought,
compared to only 20 genes in CoJ 64. This suggests
that A-27-12’s tolerance is largely due to the broader
genetic response to drought stress.
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Evaluation of silica application inrelation to
moisture stress, disease and pest tolerance
and productivity in sugarcane

In order to study the impact of silicon application on
biochemical traits and spatiotemporal distribution of
silicon under moisture stress, a pot culture experiment
was conducted using sugarcane variety CoLk 11206.
Sucrose metabolism enzyme including soluble acid
invertase (SAI) and sucrose phosphate synthase were
assayed. It was observed that SAI specific activity
decreased in drought stressed sugarcane plants (0.962
U mg™! protein) over non-treated plants (1.312 U
mg™ protein) raised in similar condition. However,
in control raised sugarcane stalks SAI activity were
slightly increased (0.985 U mg-1 protein) with silicic
acid (52D2M2) over respective stress counterparts
(0.962 U mg! protein). Moreover, control grown
non-treated sugarcane plants (1.312 U mg™ protein)
(SODOMO), exhibited slightly higher SAl activity (1.372)
over stress counterparts. In case of SPS activity non-
significant difference between non-treated sugarcane
(SODOMO) raised in control (109.23 U mg™ protein)
and stressed conditions (110.72 U mg™ protein) was
observed. Leaf silicon content in stressed sugarcane
plants at 90 DAP significantly differed as compared
to non-stressed plant. The maximum silicon content
recorded in S2D2M2 in stressed sugarcane (1645 g
kg™), and minimum in SODOMO (8.23 g kg™).

However, at 180 and 210 DAP Si content of leaf was
reduced in both control and stressed crops.Silicon
content in leaf sheath was initially (90 DAP) less
as compared to leaf portion of the cane, with the
advancement of crop growth (180 and 210 DAP) it
was increased in both control and stressed sugarcane.
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Fig. 4.1. SAI activity in stalk tissue in 10 month and 12 month crop

43



= Control

250

T -
T = 180
2 = Sfress
8 200 g 160
= a 140
o b
E 150 g} 120
2 £ w0
£ 100 z &
'E- = 60
» 50 B a0
i © 20
® 6l @ g
DTN NN
§§§EE§§§§ 0-@0\% «5‘%&“ i
855885588 SESI PSS
(OB RG NN R R R ]
Silicon treatment Silicon treatment

Fig. 4.2. SPS activity in stalk tissue in 10 month and 12
month crop

The maximum silicon content at 180 DAP recorded
in S2D2M2 in both control (14.62 g kg™) and stressed
sugarcane (15.51 g kg™), while least in SODOMO (7.10
and 7.35). However, differences between control and
stressed sugarcane at 180 DAP was increased among
their counterparts. Silicon content in stalk portion of
sugarcane significantly differed in SODOMO grown in
control (5.17 g kg™) and stressed condition (6.54 g kg™)
at 90 DAP. However, S2D2M2 displayed maximum Si
content in stalk in both control and stressed sugarcane
(10.15, 11.82 g kg™). Moreover, Si content in stalk
were increased with crop growth advancement.
Partitioning of Si was minimum in root portion of
sugarcane at both 90 and 180 DAP. However, S2D2M?2
displayed maximum Si content in root in both control
and stressed sugarcane (8.57 and 10.3 g kg™) and
minimum in SODOMO (4.10 and 4.67 g kg™) at 90 DAP.
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Fig. 4.3. Silicon content of sugarcane leaf at 90 and 180 DAP

Process development for enhancing ethanol
recovery from sugarcane trash and B- heavy
molasses

HPAC pre-treatment led recovery of about 71.0%
cellulose, 18.0% hemicelluloses, and 11.69%
lignin. Notably, 93.5% of the lignin was removed
with the pre-treatment with minimum inhibitory
compounds development. The optimal conditions
for the hydrogen peroxide-acetic acid pre-treatment
was 75°C, 2.5 h, and an equal volume mixture of
hydrogen peroxide and acetic acid. Compared to
other pre-treatment process vis a vis liquid hot water
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(LHW) pre-treatment under the same conditions,
the HPAC pre-treatment was more effective at
increasing enzymatic digestibility. Low severity
HPAC pre-treatment effectively increased sugar
yields and ethanol production from unwashed pre-
treated SCT. HPAC pre-treatment improved ethanol
yield to 93.8%, but the synergistic effect of two stage
pre-treatment method decreased as pre-treatment
severity increased. Inhibitors produced during mild
HPAC pre-treatment became problematic when
pre-treatment temperature was increased to 200°C.
Combining low severity HPAC pre-treatment and
mechanical refining showed promise for improving
ethanol production by integrated bioprocess.

Assessment of scope for invigoration of
biomass dynamics during sugarcane growth
cycle through plant growth regulators

Five experiments were conducted to assess the
impacts of PGRs in sugarcane plant crop, ratoon I
and II crops. The field experiments on ratoon crop
was initiated March 2024 with spray of two doses of
NAA (@50 and @100 ppm) on ratoon stubbles along
with water, Ethrel and absolute control using CoLk
94184. While in the first experiment, impact of PGRs
on biomass dynamics were assessed in Oct 2024;
the second experiment dealt with usage of PGRs in
Field No. D44 in spring season, Feb 2024. Further, in
experiment III, biomass dynamics were assessed for
sugarcane I* ratoon crop initiated in autumn 2024 and
in experiment 1V, biomass dynamics were assessed
for sugarcane II™ ratoon crop. Experiment V has been
planted to continue to study of PGRs in October 2024.
Exogenous application of Ethrel, NAA @ 50 and 100
ppm & Gibberellicacid (GA3) stimulated physiological
growth, increased initial plant population and caused
internodal elongation. Significant improvements
were recorded in biometric traits responsible for yield
attributes. PGRs led to enhanced NMC ha™ and cane
yield (tha'). Maximum germination % at 45 DAP
was recorded with Ethrel @100 ppm. During the crop
cycle, tiller numbers and biomass accumulation till
270 DAP indicated that maximum improvement in
germination and biomass dynamics occurred with
Ethrel. Other biometric traits showed similar trends
with maximum impact with sett soaking with Ethrel.
Number of plants ha”, per cane weight and cane
weight (tha') indicated maximum effect of Ethrel. At
330 DAP, the hormonal interventions led to maximum
caneyield of 155.15 tha'. There was maximum increase
in biomass accumulation with phasic application of
Ethrel and foliar spray of GA3. Field demonstrations
of PGR Technology were conducted with plant crops
of sugarcane varieties CoLk 16202, CoLk 15201, CoLk
14201, CoLk 15466, and CoLk 15206. The application
of Ethrel externally on cane prompted physiological
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Fig. 4.4. Process development for enhancing ethanol recovery from sugarcane trash and B- heavy molasses. a. Xylan
solubilisation and bagasse delignification extend after four severity HPAC pre-treatments. Xylan solubilisation and SCT
delignification were calculated by subtracting residual Xylan/lignin content of pre-treated SCT based on dry mass of SCT
from initial Xylan/lignin content. b. Overall sugar recovery yields (A: glucose; B: xylose) from two stage pre-treatment and
72 h enzymatic hydrolysis. HPAC: LHW pre-treatment. 25 °C samples performed same process except the reactions were
at room temperature for 10 min instead of in high temperature c. Sugar concentration (A: glucose; B: xylose) profiles of pre-
treated SCT samples during 96 hour simultaneously saccharification and fermentation. d. Ethanol profile and final ethanol
yield of two stage pre-treated samples during simultaneously saccharification and fermentation. Final ethanol yields are

displayed with ordered pre-treatment severity

growth, boosted initial plant population and induced
internodal elongation. At45 days after planting (DAP),
the highest germination percentage. Cane length,
girth, internodal numbers, internodal weight, number
of roots, root length, number of root hairs and cane
weight showed maximum impact with Ethrel. Tiller
numbers and biometric traits showed similar trends
with maximum impact with sett soaking with Ethrel
till 270 DAP. PGR Technology was also demonstrated
with ratoon crop (I*) of sugarcane varieties
Exogenous application of Ethrel & Gibberellic acid
stimulated physiological growth, increased initial
plant population and caused internodal elongation.
Significant improvements were recorded in biometric
traits responsible for yield attributes.

Sugarcane II" ratoon crop was initiated on 12 Feb 2024
with spray of Ethrel (@100 ppm) on ratoon stubbles
alongwithabsolute controlusing CoLk 94184 and CoLk
14201. During the ratoon crop cycle, tiller numbers
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and biomass accumulation till 210 DAP indicated
that maximum improvement in sett sprouting with
Ethrel spray on CoLk 94184 as compared to CoLk
14201 and their control respectively. Maximum
sprouting % was recorded with Ethrel against their
control at 20, 30 and 45 DAP. Biomass partitioning
into leaves decreased from about 75% at sprouting
emergence to 20-25% at the end of the tillering phase.
Cane stalk was about 9-12% of the total biomass at
75 DAP and peaked to about 60-80% at GGP of the
crop cycle. Ethrel spray @100 ppm partitioned more
biomass into the stalks in both varieties. The trend
was especially clear after partitioning to stem had
peaked during the grand growth stage at 210 DAP
while stalk to total biomass ratios were close for CoLk
94184 and CoLk 14201, ranging from 56.0 to 52.1%.
The biomass accumulation pattern remained same till
180 DAP. Tiller numbers ha-1 were 1,65,226, 1,45,106,
with CoLk 94184 and CoLk 14201 at 180 DAP. Other



biometric traits showed similar trends with maximum
impact with sett soaking with Ethrel spray in CoLk
94184 followed by CoLk 14201 till 240 DAP. Number
of plants ha-1, per cane weight and cane weight
(tha™) indicated maximum effect of Ethrel spray on
CoLk 94184, followed by CoLk 14201 with 1, 65,683,
1, 08,532 plant numbers ha™ against 72,376 and 65,241
plant numbers ha' in their control respectively. The
experiment continues in the field for further data
collection until the harvest stage.

Biochemical and molecular characterization
of soluble invertases of sugarcane

Varietal evaluation of PGR treatment

For the second year, six recently released varieties
(CoLK 16202, CoLK 14201, CoLK 15466, CoLK 15206,
CoLK 15201 and CoLK 94184) were selected for
studying the effect of PGR treatment of germination,
growth and production of sugarcane. These will be
investigated for invertase activity in different tissues
at both, biochemical and molecular levels. The results
suggested that 40 ppm ethrel treatment enhanced
germination in all the varieties, however, the effect
was quite variable among selected varieties. On 28"
day after planting, the most prominent in germination
was recorded in ethrel treated setts as compared to
control (upto 6.0 folds). CoLK 14201 exhibited 3.6 fold,
CoLK 94184 (1.7 fold), CoLK 15206 (2.1 fold), CoLK
15466 (1.8 fold), CoLK 16202 (1.4 fold) enhancement
in germination.

On 60" day after planting, the most prominent effect
of ethrel treatment was found in CoLK 15201, which
showed minimum germination in control and ethrel
treatment enhanced the germination (upto 3.3 folds).
CoLK 14201 exhibited 1.7 fold, CoLK 94184 (1.6 fold),
CoLK 15206 (1.6 fold), CoLK 15466 (1.7 fold), CoLK
16202 (1.3 fold) enhancement in germination.

During initial growth phase the data was recorded for
different parameters. It was observed that the number

am
i
W S [ETT R we  fman ason a1 [ETTH 10
e W o

Fig. 4.5. Total chlorophyll content
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Fig. 4.6. Total chlorophyll content

of stalk in the clum was positively affected by ethrel
treatment in all the varieties. Mean leaf area, leaf
number was found to be maximum in ethrel treated
samples. Ethrel treatment increased average stalk
length in all the varieties over control. However the
increment was maximum for CoLK 15206 (1.82 fold)
and minimum for CoLK 16202 (1.07 fold) over control.

In silico analysis of invertase inhibitor
genes of sugarcane

Total 25 invertase inhibitor genes were found in
sugarcane genome. These were mainly distributed in
three classes of chromosomes i.e. Chr 3, Chr 7 and Chr
10.

Table 4.1. Distribution of invertase inhibitor genes
in sugarcane genome

SI. No. Chromosome no. Inhibitor
1. 3A 2
2. 3B 2
3. 3C 1
4, 3D 2
5. 3E 2
6. 3F 1
7. 7A 2
8. 7B 2
9. 7C 1
10. 7D 2
11. 7E 1
12. 10A 1
13. 10B 1
14. 10C 2
15. 10D 1
16. 7-10A 2
TOTAL 25
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Table 4.2. In silico sequence comparison

Chromosome Start End
1 10A 7740177 7743566
2 10B 8162238 8162832
3 10C 3845996 3846858
4 10C 3852723 3853518
5 10D 6104712 6105451
6 3A 690978 692393
7 3A 65184399 65185140
8 3B 1814866 1816422
9 3B 66358284 66359023
10 3C 2631921 2633317
11 3D 2149447 2150844
12 3D 66301625 66302363
13 3E 531091 532478
14 3E 64671824 64672562
15 3F 431389 432745
16 7A 33944552 33945519
17 7A 54550860 54551565
18 7B 31227714 31228626
19 7B 53161254 53161785
20 7C 49770939 49771470
21 7D 30257810 30258790
22 7D 51497824 51498355
23 7E 41128969 41130130
24 7_10A 5207939 5208533
25 7_10A 79517518 79518049

1. PME/Invertase inhibitor like protein
2. Putative invertase inhibitor

3. Invertase inhibitor 1

4. Invertase inhibitor 2

The total 25 invertase genes were distributed on 16
different chromosomes representing three out of
10 chromosomes types/ class in sugarcane genome
(Table 4.1). In silico sequence comparison of these
sequences revealed that they can be classified into 4
groups (Table 4.2).

The inhibitor genes with similar/ homologous
sequences are found onaspecificclass of chromosomes.
These are also comparable in the length/ size.

Effect of various modulators on invertase

The study explored the impact of various chemical
effectors on acidic invertase enzyme activities in
sugarcane variety CoLk 14201. For neutral invertase,
activators like BaCl, CHNO,SHCI, LaCl, and
C.H,NO,S increased activity, with C;H NO,SHCI
showing the most significant activation at 108.3%. In
contrast, inhibitors such as Bi(NO,),, Pb(NO,),, and
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Length Name

3390 PME/ Invertase inhibitor like protein
595 PME/ Invertase inhibitor like protein
863 PME/ Invertase inhibitor like protein
796 PME/Invertase inhibitor like protein
740 PME/ Invertase inhibitor like protein
1416 Putative invertase inhibitor

742 Invertase inhibitor

1557 Putative invertase inhibitor

740 Invertase inhibitor

1397 Putative invertase inhibitor

1398 Putative invertase inhibitor

739 Invertase inhibitor 2

1388 Putative invertase inhibitor

739 Invertase inhibitor

1357 Putative invertase inhibitor

968 Invertase inhibitor 2

706 Invertase inhibitor 1

913 Invertase inhibitor 2

532 Invertase inhibitor 1

532 Invertase inhibitor 1

981 Invertase inhibitor 2

532 Invertase inhibitor 1
1162 Invertase inhibitor 1

595 PME/ Invertase inhibitor like protein
532 Invertase inhibitor 1

LaCl, significantly reduced activity, with Pb(NO,),
causing the highest inhibition at 88%. This reduction
in activity is crucial for managing sucrose levels,

Eifuct of metal los o Mvsertass activity In sgancans

Fig4.7. Effect of metal ions on invertase activity in Sugarcane



as neutral invertase is directly involved in sucrose
breakdown (Rahman et al., 2004). The inhibitory
effects observed in the study, such as those by
ZnSO, on acidic invertase, align with earlier findings
where Zn** was shown to reduce invertase activity
in sugarcane. AgNO,, Pb(NO,), and Bi(NO,), were
found to inhibit invertase activity. MnCl, and Cystein-

HCl activated the invertase activity.

Screening and identification of sugarcane
lines tolerant to water-logging and their
physio bio-chemical investigation

Transcriptome analysis using leaf tissues in
response to waterlogging

Transcriptome analysis using four samples (S1, S2,
53, 54) having leaf tissue of control and waterlogging
induced plant, CoLk 94184 and Co] 64 varieties
revealed a total of 295618 unigenes. These were further
processed using seven databases (Nr, Uniprot, GO,
KOG, PFAM, KEGG and Transcription factor) (Table
4.3). Unigenes showed 49.2% similarity with Sorghum
bicolor, 14.9%% with Zea mays, 2.1% with Oryza
sativa, 4.1% with Setaria italics, 1.87% with Saccharum
hybrid and 19.48% with others (Nr annotation).
Based on GO annotation, genes are grouped under
three different components, Biological process (BP),
Cellular component (CC) and molecular function
(MF). The most enriched KOG category was “Signal
transduction mechanisms (T)” followed by “General
function prediction only (R)” and “Posttranslational
modification, protein turnover, chaperones (O). In
Pfam analysis, most abundant domains identified
were representing “Protein kinase domain” followed
by “Protein tyrosine kinase”, “Cytochrome P450”

Table 4.3. Number of Unigenes annotated with
different sets of databases

No of Percentage

Unigenes (%)
Annotated in NR 66731 22.6
Annotated in Uniprot 47817 16.2
Annotated in GO 31893 10.8
Annotated in KOG 29933 10.1
Annotated in Pfam 29243 9.89
Annotated in Transcription 33082 11.19
factor database
Annotated in KEGG 10380 3.51
Annotated with all 4 databases 20261 6.85
Annotated with at least 1 66785 22.59
database
Total no of Unigenes 295618
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and RNA recognition motif. The most abundant
transcription factor families enriched were bHLH
followed by WRKY, NAC and MYB_related.

Differentially expressed genes (DEGs) were identified
in four sets of samples (S1 vs S2, S1 vs S3, S2 vs 54
and S3 vs 54) using total RNA of both the varieties
planted under control and waterlogged conditions, as
per the DESeq R/Bioc package (Fig 4.8).

1600 - 1502 1509
1400 - 1199
N
8 1200
E 1000 - 893 908
o |
5 800 1 513
£ 600 395 = Up
3 !
2 400 4 ™ Down
200
0 - —
S1vsS2 S$1vsS3 S2vssS4 S3vssS4
Treatment

Fig. 4.8. Differentially expressed genes (DEGs) of four sets
of sample

S1 = CoLk94184 Control leaf tissues; S2 = CoLk94184
waterlogging exposed leaf tissues

S3 = CoJ 64 control leaf tissues; S4 = Co] 64 waterlogging
exposed leaf tissues

Among significantly expressed gene, a total of 30
transcripts associated with carbohydrate metabolism,
environmental adaptation and transcription factor
genes were used and primer pairs were designed to
validate those using different sets of RNA samples
isolated from both the varieties. Validated 15
designed primers based on novel transcripts sequence
using total RNA isolated from sugarcane leaf. qRT-
PCR performed wusing total RNA of leaf tissue of
both the varieties indicated higher expression of
uncharacterized protein (Unigene5311), ADH gene,
lower expression of metal-nicotianamine transporter
YSL16 (Unigene 192156) in both the varieties and
higher expression of transcription factor bHLH30
(Unigene 223205) in variety Co]J 64 under waterlogged
condition.

Transcriptome analysis using root tissue in response
to waterlogging

» An Illumina based comparative differential
transcriptomic analysis was performed using
root samples of sugarcane variety; CoJ 64
subjected to waterlogging (R2) along with
untreated control (R1).

» Raw reads were deposited in NCBI data base.
Accession number received as SAMN4(0759780
and SAMN40759781
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] Overall, a total of 156951 transcripts were
identified with an average length of 429 bp &
N50 length of 527 bp.

=  The most abundant transcription factor families
enriched were bHLH followed by MYB, NAC
and ERF related.

= Differentially expressed genes (DEGs) were
identified in R1 vs R2 samples using total RNA
of root tissues of variety CoJ 64 planted under
control and waterlogged conditions, as per the
DESeq R/Bioc package (Table 4.4).

Table 4.4. Differential gene expression statistics

Combination R1 - Vs-R2
Total Differentially expressed gene 25357
Down-regulated 20589
Up-regulated 4768
Significant-Downregulated 9863
Significant-Upregulated 2622

Microbial diversity of rhizospheric soil

Microbial diversity of rhizospheric soil of waterlogged
and control plots of plant and ratoon crop were
analysed based on the 165 rRNA gene.

Raw reads were deposited in NCBI metagenome
SRA module. Accession number received under
Bio-project PRJNA1020738 as: SRR26190803
(control ratoon crop), SRR26190804 (control Plant
crop), SRR26190805 (waterlogged plant crop) and
SRR26190806 (waterlogged ratoon crop)

New Initiative

Green synthesis of silver nano particles
(AgNPs) wusing sugarcane leaves and
sugarcane bagasse powder

AgNPs are being used in several medical fields due to

its unique antibacterial, antiviral qualities as well as
other therapeutic effects. The secondary compounds
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Fig 4.9. UV visible spectra of AgNPs synthesized from
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Fig 4.10. Particle size analysis of AgNPs synthesized from
sugarcane leaf extract

such as flavonoids, aldehydes, tannins, phenolics act
as catalyst in converting Ag* to Ag® during synthesis
of AgNPs. As the sugarcane is rich in these secondary
metabolites, aqueous leaf extracts and bagasse
powder extractswere used to convert silver nitrate
to silver nanoparticles (AgNPs). These synthesized
AgNPs were characterized using UV visible spectra
which showed the presence of AgNP specific peak
in the range of 430-450 nm (Fig 4.9). Also, the size
analysis of AgNPs produced using the aqueous leaf
extract of different varieties of sugarcane confirmed
their size as 36-58 nm (Fig 4.10). These AgNPs will be
further characterized and the antibacterial as well as
antimicrobial activities will be examined.
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Mechanization of Sugarcane Farming

Development of cane node planter

A prototype of tractor-operated cane node planter was
developed and fabricated based on CAD models (Fig.
5.1). This prototype of planter is three point linkage
mounted machine having ground wheel driven
metering mechanism, designed for precise planting
of single cane nodes in deep furrows. The machine
includes two furrow openers for cane node placement
at deep, node metering mechanism for controlled
node delivery, fertilizer placement and soil covering
unit. These components work in sequence to ensure
uniform placement and proper soil contact of the cane
nodes, enhancing germination and crop establishment.
Machine performs deep furrow opening, metering of
pre-soaked cane nodes, fertilizer application and soil
covering over planted cane nodes, simultaneously in
a single pass. Field evaluation was conducted at the
ISRI Research Farm to determine optimal forward
travel speed and node metering mechanism. The
statistical analysis confirmed that both parameters
significantly (p<0.05) affected performance of the
machine, with non-significant interaction effects. The
effect of forward travel speed (FTS) and cane node
metering mechanism (CNM) on various dependent
parameters are shown Fig. 5.2.

Fig. 5.1 Tractor operated cane node planter with modified
cane metering mechanism

The miss index indicates the failure rate in picking and
delivering cane nodes by the metering mechanism.
It was evaluated across three forward travel speeds
(FTS1, FTS2, FTS3) and three cane node metering units
(CNM1, CNM2, CNM3). The lowest mean miss index
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Fig. 5.2. Effect of FTS and CNM on various dependent
parameters (a) miss index, (b) multiple index, (c) Quality
feed index, (d) precision, (e) noes per meter and (f)
germination. Tukey’s test among FTS, within the particular
CNM level indicates that means with same letter are not
significantly (p>0.05) different

was recorded at CNM3 with FTS1 (4.3%), followed
closely by CNM3 with FTS2 (5.3%), indicating that
CNM3 performed the best, especially at lower
speeds. Conversely, the highest miss index was
observed at CNM1 with FTS3 (29.3%), highlighting
poor performance at higher speeds and with less
effective metering designs. The data revealed that the
highest multiple index was observed at CNM3 with
FTS1 (28.7%), followed by CNM2-FTS1 (27.3%) and
CNMB3-FTS2 (13.7%). The lowest value occurred at
CNM1 with FTS3 (4.3%). An overall decreasing trend
in multiple index with increasing FTS was observed
for all CNM configurations, while multiple index
increased from CNM1 to CNM3 at each FTS level. This
suggests that lower travel speeds tend to retain cane
nodes within the metering unit for a longer duration,
increasing the chances of multiple pickups per cycle.
From the data, it is evident that CNM3 achieved the
highest quality feed index at FTS2 (81.0%), followed
by CNM3-FTS3 (77.7%) and CNM2-FTS2 (76.0%).
The lowest values were observed at CNM1-FIS1
(61.7%) and CNMI1-FTS3 (66.3%). This indicates a
general increasing trend in quality feed index with
improved CNM types, and optimal results around



ANNUAL REPORT 2025

medium travel speed (FTS2). CNM3 consistently
outperformed CNM1 and CNM2 at all speed levels,
showing that its design—incorporating a round cup
and positive feed mechanism —was more effective in
accurately feeding and spacing cane nodes. The data
show that CNM3 consistently achieved the highest
precision across all forward travel speeds, with the
highest value at FTS3 (27.9%), followed by CNM3-
FTS1 (27.5%) and CNMB3-FTS2 (14.4%). CNM2 also
performed moderately well, with precision ranging
from 12.5% to 22.0%. In contrast, CNM1 exhibited the
lowest precision, particularly at FTS2 (4.2%) and FTS1
(7.9%), indicating less consistency in spacing due to
its basic metering mechanism and lack of a positive
push feature. Node density measure reflects both the
effectiveness of the feed mechanism and the influence
of forward travel speed (FTS) on node placement
frequency. The results show that CNM3 consistently
placed the highest number of nodes per meter across
all speeds, with 7.00 N/m at FTS1, followed by 4.00
N/m at FTS2, and 3.00 N/m at FTS3. CNM2 also
performed well, though slightly lower than CNMS3,
ranging from 6.00 N/m at FIS1 to 2.33 N/m at
FTS3. CNM1 placed the fewest nodes, especially at
higher speeds, with a sharp decline from 5.67 N/m
at FTS1 to only 1.33 N/m at FTS3. Germination
percentage reflects the proportion of planted cane
nodes that successfully sprout and establish, serving
as a key indicator of overall planting effectiveness
and biological viability. This parameter is influenced
by accurate node placement, spacing, and minimal
mechanical damage during metering. From the data,
the highest germination percentage was achieved
by CNM3 at FTS1 (83.80%), followed closely by
CNM3-FTS2 (80.00%) and CNM2-FTS1 (75.00%). In
contrast, the lowest germination rate was observed
with CNM1 at FTS3 (16.67%), showing the negative
impact of metering design and high travel speed on
node viability.

The above findings revealed that round shaped
metering mechanism with active pushing mechanism
at forward travel speed of 2.5 km h' as the most
optimized setting, combining mechanical efficiency
with agronomic effectiveness for precision cane node
planting. The machine achieved an average node-
to-node spacing of 300 mm with 81.0 % quality feed
index, lowest miss index of 4.3 %, and ~7.0 nodes/m.
It consumed 4.45 L h' fuel with an effective field
capacity of 0.3 ha/h at 80% field efficiency. The
performance of the cane node planter was satisfactory
with the modified metering mechanism.

Development  of trash

management machinery

sugarcane

The prototype machine was modified, decomposer
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spraying unit was relocated and horizontal tank was
fitted. With this modification the trash management
in sugarcane ratoon crop was field tested. It worked
well and performed ratoon initiation operations as
well as trash management in sugarcane. It comprises
of tractor-drawn trash mulcher with an optional
attachment of stubble shaver and liquid decomposer/
chemical spraying unit for trash size reduction and
easy decomposition. Different treatment combinations
for trash decomposer along with trash management
machine were made for field testing using Pusa
decomposer as a standard control. Observations were
recorded at initial stage, at 30 days and 45 days after
spraying (Fig. 5.3). It was recorded that ISRI trash
decomposer fastened the trash decomposing activities
as compared to standard control. The brittleness and
trash colour were changed dramatically using ISRI
trash decomposer.

1

Fig. 5.3. Before and after (30 days) effect of op
Trash Mulcher-cum-stubble shaver

o
ISRI

eration of

Development of e-Powered multipurpose
equipment adapted to controlled traffic
farming for sugarcane

Design development of the matching implements
i.e. tractor operated two rows furrower-cum-packer
machine, tractor operated two rows fertilizer-cum-
herbicide applicator and tractor-operated rotary
weeder for various farm operations in the field
for CTF was conceptualised and fabricated in the
divisional workshop (Fig. 5.4). The performances of
these newly developed implements were satisfactory
in accomplishing the desired unit operations.

A field experiment was laid in the ISRI farm for one
hectare to study the CTF and conventional sugarcane
cultivation. The sugarcane yields under fields of
controlled farming were almost double compared
to normal managed field. The soil samples for bulk
density measurements were collected and are being
analysed.



Fig. 5.4. Fabrication of matching implements for various
farm operations in the field for CTF

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

The sugarcane stripper-cum-detopper is used to
remove dry and green leaves from harvested cane
while also cutting the green top. Initially developed
of high-carbon steel and weighing 225 g, the blade has
been upgraded to high-speed steel for auto sharpening
(Fig. 5.5). The original ergonomic design of this model
limited usability to either left- or right-handed users,
but further universal model has been developed
to enhance accessibility. The new design improves
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Fig. 5.5. Modified manual sugarcane stripper-cum-detopper

Fig. 5.6. Newly developed manual sugarcane stripper-cum-
detopper

efficiency by enabling a single-pass operation, unlike
the previous model, which required two passes. This
was achieved by introducing a fork-type detrasher,
allowing leaves to be removed in one action (Figs. 5.5
& 5.6). A performance study involved 20 subjects (10
male, 10 female) operating the tool for 20 minutes. The
number of setts cut varied based on the sugarcane
variety. Physiological responses were also recorded
by fixing an HR monitor (Polar V800, accuracy: +1%
or 1 bpm, range: 15-240 bpm) having transmitter with
an in-built electrode on the chest of subjects. Both
designs were found similar in achieving the quality
of cane detrashing. Testing of this was conducted at
the Institute farm for more than 30 hours by male and
female farm workers. The average 90.1-115.5 kg canes
stripped and detopped per hour by female and male
subjects.

The average heart rate of male and female farm
workers was within the acceptable limit. The energy
expenditure rate was 7.14 and 7.89 kJ/min with male
and female farm workers for old design whereas for
new design 7.15 and 7.91, respectively. Physiological
workload was in the light category with male workers.
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Table 5.1. Test results of sugarcane stripper-cum-detopper (Variety: CoPK 5191)

Parameters Model I
Male  Female
No. of cane stripped & de-topped/h 321 195
Weight of the clean cane, kg/h 144 87
Green top weight, kg/h Bilk5 21
Dry trash, kg/h 17.2 12.6

Development of inter-intra row weeding
system for transplanted sugarcane

The fabrication of the main framework and inter row
weeding unit has been completed, along with the
finalization of the sensor based obstacle identification
system. The fabrication of the intra-row weeding
system is currently in progress, incorporating
components such as a hydraulic cylinder, hydraulic
tank, hydraulically powered rotary weeder, and an
electronic control unit powered by a battery.

Testing, evaluation and demonstration of
different applications of spraying drone in
sugarcane

This study aimed to evaluate and optimize the spray
deposition pattern of agricultural drone spraying
for effective weed management in sugarcane
cultivation (Fig. 5.7). The optimization parameters
included drone speed, spraying height and herbicide
combinations. Herbicide combinations were 2, 4-D
at 3.0 L/ha combined with Metribuzin (1.5 kg/ha)
and Halosulfuron methyl (0.09 kg/ha) combined
with Metribuzin (1.5 kg/ha). The experiment was
carried out 90 days after planting (DAP) during the
active growth stage of the sugarcane crop, with each
treatment replicated three times. Results indicated that
as drone spraying speed increased, droplet density
decreased. The optimal spray height of 1.0 m and speed
of 3.0 m/s yielded the best deposition compared to
higher spray heights (up to 2.0 m) and higher speeds
(up to 5.0 m/s). Further, the comparative evaluation
of drone spraying with traditional knapsack sprayer
was carried out with above selected parameter.

4 T -
e . o S »

Figure 5.7. Spraying of herbicides using UAV and manual
knapsack and their spray deposition on WSPs
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Model II Model III Model IV
Male  Female Male Female Male  Female
258 198 348 297 350 300
144 93 150 135 151 140
22.5 27 45 30 45 32
12.9 16.2 27.3 16.6 27.3 17.3

Balancing spray efficacy, coverage, and drift control
is crucial for achieving sustainable and effective
herbicide application. Present study demonstrated
that UAV-based herbicide application in sugarcane
offers efficient alternative to traditional manual
knapsack spraying, particularly for wide-row
planting systems where weed pressure is high. The
optimized UAV spray conditions, flight speed of 3.0
m s and flight height of 1.0 m using a combination
of Halosulfuron methyl and Metribuzin resulted
in uniform spray deposition with adequate droplet
deposition with droplet density of 45.4-46.4 droplets
cm?, and acceptable droplet sizes (NMD: 107.6-109.7
pm; VMD: 273.7-276.0 pm) and minimal drift (<15%).
This approach achieved weed control efficiency
comparable to farmers” practice (~80%) while offering
improved precision, reduced labor, and better
operational efficiency. Although the droplet density of
UAV spraying is lower than that of manual knapsack
sprayers, UAV spraying offers higher herbicide
concentration. Moreover, the UAV-based system
operated with a field capacity of 2.6 ha h™, incurred
a lower operational cost of ¥ 380.9 ha™, and achieved
substantial resource savings such as 89.0% in water
use and 81.6% in input costs as compared to farmers’
practice. The herbicide droplets exhibit diffusing and
osmotic effects, along with selective and systemic
properties, which enhance droplet density on weeds.
This increases the effective killing radius, ensuring
satisfactory weed control. When droplets achieve
an appropriate deposition density on the targeted
area (weed leaves), optimal control outcomes can be
achieved while eliminating the need for traditional
large-capacity leaching spray technologies. Similarly,
drone-based spraying demonstrated an 86-88%
effectiveness in managing binding weeds in sugarcane
crops. Another study was conducted to evaluate the
efficacy of drone-based fungicide application for
managing the secondary spread of red rot in sugarcane
(cultivar Co 0238) using Thiophanate Methyl (7OWP)
at1.3g/L (0.1%) with suitable wetting agents, applied
at a flying height of 1.5 m and speed of 4 m/s under
wind conditions below 8.0 km/h, with conventional
high-volume sprays for comparison. Leaf bioassays,
challenge inoculation, and histopathological studies
revealed that afternoon drone sprays were the most
effective, as they resulted in the smallest lesion length



(1.4 cm) and width (0.49 cm) on Top Visible Dewlap
1 leaf at 72 hours, the least pathogen spread across
nodes, and minimal acervuli formation, confirming
the superior efficacy of afternoon application.
Similarly, the study has been taken up for spraying of
crop growth promoters.
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Figure 5.8. Effect of FS, FH and HC on various dependent
parameters (a,b) droplet deposition, (c,d) spray coverage,
(e,f) NMD (g,h) VMD, and (i,j) SDP. Tukey’s test was used
to compare FS levels within a specific FH, with means
sharing the same letter not significantly different (p>0.05).
Dunnett’s test compared UAV spray combinations against
the control, where means marked with the same symbol
were not significantly different (p>0.05)

AICRP on Farm Implements and Machinery
(FIM)

Role of mechanization in productivity of
selected sugarcane varieties
The sugarcane crop under the present study was

planted during 4-7 November, 2025 under both
mechanized and conventional farming systems using
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Figure 5.9. Effect of FS, FH and HC on various dependent
parameters (a,b) weed density, (c,d) weed dry matter and
(e,f) WCE. Tukey’s test was used to compare FS levels
within a specific FH, with means sharing the same letter
not significantly different (p>0.05). Dunnett’s test compared
UAV spray combinations against the control, where means
marked with the same symbol were not significantly
different (p>0.05)

Figure 5.10. Comparison of herbicide spraying using UAV

the selected varieties. Following planting, the crop
has successfully germinated, indicating favourable
field conditions and proper execution of planting
operations. At this stage, data collection is ongoing,
and detailed quantitative observations on germination
percentage, early crop vigour, and stand establishment
are in progress. Before the main experiment, the crop
was also planted for preliminary observations, and
Fig. 5.11 depicts the early establishment of sugarcane
under initial trials. These preliminary results
indicated satisfactory germination and provided
confidence for undertaking the detailed comparative
study on mechanized and conventional practices. As
the crop advances through subsequent growth stages,
comprehensive data on productivity, operational
efficiency, energy use, and economics will be analyzed.
The final results will enable a robust assessment of
the role of mechanization in enhancing germination,
crop establishment, and overall productivity of the
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Mechanised planting vs. Manual planting
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Fig. 5.11. Establishment of sugarcane under initial trials

selected sugarcane varieties. Sugarcane crop shows
good growth and uniform establishment; mechanized
and manual planting germination is being compared
under a split plot experimental design during initial
stages.

Manufacturing of prototypes for conducting
field adaptability trials under varying agro-
climatic and soil conditions

Prototype fabricated

A. Prototype Manufacturing Workshop

S.  Machine/Implement Source of Target
No. Power (No.)

1 ISRI-Raised bed seeder-cum-  Tractor 01
fertilizer applicator

2 ISRI-Disc type sugarcane ra-  Tractor 01
toon management device

3 ISRI-Deep furrow sugarcane  Tractor 01
cutter planter-cum-multicrop
raised bed seeder

4 Deep furrow sugarcane cut-  Tractor 02
ter planter

5 e-Powered Tiller-cum-Seeder e-Powered 01

6 Manually Operated Win-  Manual 01
nower

7 Tractor rear mounted mini  Tractor 01
sugarcane harvester
Total 08

Prototypes supplied

S. Name of prototype
No.

Number Supplied to;

1 ISRI-Raised bed seed- 01 JAU Junagadh
er-cum-fertilizer appli-
cator

2 ISRI-Disc type sugar- 01 JAU Junagadh

cane ratoon manage-
ment device

Lokbharti Gram-
vidyapith Trust,
Kodinar, Gujrat

3 ISRI-Deep furrow sug- 01
arcane cutter plant-
er-cum-multicrop
raised bed seeder

Total 03

Prototype feasibility testing

Prototype Feasibility Testing of Automatic
potato-cum-sugarcane trench planter

Prototype feasibility testing of tractor-operated
automatic potato-cum-sugarcane trench planter was
conductedatISRIfarm (Fig.5.12). It performed planting
of single paired rows of sugarcane in trench furrows
and two rows of potato on ridges simultaneously.
Mean values of cut cane seed-sett length was 350
mm. At forward speed of 0.5 m s, mean overlapping
between two successive setts was 68 mm, which was
within the desired overlapping range of 50-100 mm
for the study area. Mean tractor wheel slippage at
load was 5.4%. Soil cover on setts and seed potato
tubers was 45 and 40 mm respectively. The average
spacing between seed potato tubers was 192 mm.
missing of seed potato tubers in the cups of metering
unit was 7.2%. Picking of more than one seed potato
tubers was 5.3%. Missing and multiple picking of seed
potato tubers complemented each other and therefore
desired seed rate was maintained. The slight variation
due to missing and multiple picking did not affect the
uniformity of the crop stand. Theoretical field capacity
of the planter was 0.27 h™'. Time lost in filling of seed,
insecticide solution, turning, miscellaneous settings
and other activities in terms of total planting time was
47 per cent of total operating time. It was observed
that maximum time was lost in filling of inputs
followed by turning of the tractor. The effective field
capacity of the planter was 0.127 ha h™, thus to plant
one hectare area would take approximately 8 h time.
The cost of planting operation with developed planter

Fig. 5.12 Automatic potato-cum-sugarcane trench planter
under field operation



was X 3500 ha' whereas it was ¥ 13600 ha™ when
planting was done manually. Thus, there was 74.20%
cost saving in planting with developed machine. The
labour requirement with planter was significantly low
as compared to manual planting. It required 56 man-h
ha! to plant with developed planter whereas manual
planting required 567 man-h ha™. Thus, saving in
labour by planting with developed machine was
90.1%.

Prototype Feasibility Testing of Application
of drone for sugarcane

Prototype Feasibility Testing of drone for spraying
of herbicide was carried out at ISRI farm (Fig. 5.13).
One of the key advantages of drone spraying lies
in resource conservation. Drones require only 45-
50 liters of water per hectare, a staggering 88-90%
reduction compared to the 450-500 liters needed for
traditional methods. The drone has field capacity of
2.6 ha h™, about 11 times higher than that of manual
spraying, which operated at just 0.24 ha h™'. In terms
of cost economics, the UAV system incurred an
operational cost of ¥ 380.9 ha significantly lower
than the ¥ 2072.8/ha required for manual spraying.
Additionally, the drone application reduced water
usage by 88-90% and reduce labor costs by up to 86%.

._

Fig. 5.13 Drone for spraying of agro-chemicals under field
operation

Centre of excellence in farm machinery

Development of weeder cum seeder

An e powered weeder cum seeder was developed for
the small land holding farmers (Fig. 5.14). This system
is powered by a 24 volt battery and is equipped with
three wheels. The seed box has a capacity of 4 kg
(2+2). The frame constructed by mild steel. Two front
wheels are cycle wheels whiles of diameter 48 cm
the rear wheel is made of solid rubber. The distance
between the front and rear wheels is 55 cm. The battery
and motor are mounted on the main frame. Power
transmitted to the front wheel from motor by chain
sprocket system. The furrow openers are positioned
at back side of main frame that opens the furrows and
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places the seed in soil at 3-5 cm depth. A push button
located on the machine’s handle allows the operator
to control the machine. This machine is designed for
operation by a single individual. The urad bean was
sown with this machine and its performance was
at par with manual method (Fig. 5.14). It has field
capacity of 0.1 ha/h and cost X 32,000/ -.

AP .7 9% L
Fig. 5.14. A view of working of E-powered weeder cum
seeder for intercropping in sugarcane

RKVY funded “Agri Drone Project’

Agricultural Spray Drone was demonstrated to 55
farmers from various states for agrochemical spraying
in sugarcane crop at ICAR-ISRI, Lucknow, from Jan
2025 to Dec 2025.

Frontline Demonstrations

Frontline Demonstrations of ISRI Tractor
operated modified sugarcane cutter planter

ISRI tractor-operated modified sugarcane planter
was demonstrated at farmers field of Hardoi and
Lakhimpur Khiri in 28.24 ha area covering 126 farmers
(Fig. 5.15). It performs all the unit operations involved
in sugarcane planting simultaneously in a single
pass of the equipment. It covers two rows at variable
row spacing of 75 or 90 cm. The performance of the
planter was satisfactory for planting of sugarcane.

Fig. 5.15. ISRI tractor operated modified deep furrow
sugarcane planter in field operation
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90-92% in labour requirement while using this planter
as compared to conventional method.

Frontline Demonstrations of ISRI Tractor
operated two row Disc Type ratoon
management device

ISRI two row disc type ratoon management device
(Disc RMD) demonstrated at Sitapur and Lakhimpur
Khiri districts (Fig. 5.16). A total of approximately 6.5
ha area was covered in 13 farmers fields. The machine
performs the cultural operations of stubble shaving,
off barring, interculturing, fertilizer and insecticide
application after the harvest of sugarcane for
improved initiation of the ratoon crop. The effective
field capacity of the machine was 0.30 ha/h.

N 27 A L

Fig. 5.16. ISRI tractor operated two row disc type ratoon
management device in field operation

Frontline demonstrations of ISRI tractor
operated deep furrow sugarcane cutter
planter-cum- raised bed multi-crop seeder

Demonstration of ISRI tractor operated raised bed
seeder-cum-sugarcane planter was conducted at
farmers field of Biswa sugar mill area of Sitapur
district in 5.5 ha area covering 16 farmers (Fig. 5.17).
It covers two rows of cane planting in deep furrows
and two rows (one full raised bed and two half raised
beds on either side of furrows) of sowing of intercrop

Fig. 5.17. ISRI Tractor Operated Deep Furrow Sugarcane
Cutter Planter -Cum- Multicrop Raised Bed Seeder in field
operation
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simultaneously in single pass of the machine.
Performance of the planter was satisfactory with
effective field capacity of 0.20 ha/h. Saving in cost of
operation was up to 70-72%.

Frontline Demonstrations of ISRI Tractor
operated multipurpose interculturing
equipment

Demonstration of ISRI tractor operated multipurpose
interculturing equipment was conducted at farmers
field at farmers field of Sitapur district in 6.0 ha area
for 10 farmers (Fig. 5.18 and 5.19). Equipment covered
two inter rows for interculturing and intra-row weeds
were killed by spraying herbicide. Thus, it facilitated
inter-row interculturing as well as intra row weeding
and also fertilizer application near to root zone
simultaneously in single pass of the equipment. The
effective field capacity of the equipment was 0.30
ha/h. The cost of operation in performing combination
of operations during weeding/interculturing and
fertilizer application in the conventional system was
Rs 4328 per ha whereas with the developed equipment
it was Rs 1841/ha. The saving in cost of operation was
57%.

3

Fig 5.18. Multipurpose interculturing equipment in field
operation

Fig 5.19. Multipurpose interculturing equipment during
earthing up mode
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Diversification and Value-addition in Sugarcane

Refinement of sugarcane cleaner cum
washer for jaggery

Sugarcane cleaner-cum-washer (Fig 6.1 & 6.2)
performed well during testing removing considerable
amount of impurities. The capacity of machine was
found to be 1000-1100 kg cane per hour in single
pass matching with capacity of 3-roller horizontal
power driven crusher installed in jaggery Unit of
the Institute. It can accommodate 4-5 canes at a time.
However, certain observations have been made:

e  During testing, it was further observed that
linear speed of scrapping rollers is considerably
more and therefore canes take lesser time to
work upon. Therefore, reduction in linear speed
of scrapping rollers is required without changing
the rpm. For this, roller diameter is to be reduced.

° There is scratching of canes, which is not desired.
It is due to hardness of wire used as bristles on
rollers. Therefore, to avoid scratching of canes,
thinner bristles with more flexibility is to be

provided.

Fig. 6.1. Sugarcane cleaner-cum-washer with protective
cover (Front and back view)

Optimization of jaggery production from
sweet sorghum

Development of an efficient and sustainable process
for producing jaggery from sweet sorghum as an
alternative to conventional sugarcane jaggery.
During the reporting period, different sweet sorghum

58

.

cleaner-cum-washer

-

(Inside view)

Fig. 6.2. Sugarcane

varieties were evaluated under field conditions with
replicated experimental plots and two planting dates
to assess their growth performance, yield, and juice
quality parameters. Observations on vegetative
traits, pest and disease incidence, and physiological
characteristics such as total soluble solids (TSS),
sucrose concentration, purity percentage, and colour
values were recorded systematically. During jaggery
preparation trials, certain processing challenges were
encountered due to the relatively high starch content
present in sweet sorghum juice, which affected
crystallization and proper solidification of jaggery.
To address this issue, an optimized processing
protocol involving juice clarification, pH adjustment,
controlled heating, starch settling, and siphoning of
clear supernatant was developed. This improved
process enhanced the clarity, texture, and stability
of the final jaggery product. Using the revised
protocol, both liquid and solid jaggery samples were
successfully prepared and subsequently analyzed
for their physicochemical properties. The findings
indicated that some varieties exhibited superior juice
quality, and the planting dates influenced crop growth
as well as juice characteristics, demonstrating the
potential of sweet sorghum as a viable raw material
for value-added jaggery production.

Development of solar powered water
recovery system for open pan jaggery
making process

The conceptualized design of water recovery unit
consists of a water vapour collection hood, a fan for
sucking in vapours run by electrical/solar power and
a vapour condensing and collection unit. A miniature
unit for verification of concept has been fabricated
and tested where following difficulties were felt:
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e  Provision of hood makes hindrance in working and process temperature mapping was finalized,
hence a system for lowering and lifting of system identifying approximately 80-85°C for clarification
is essentially required. and 118-125°C for concentration. Based on these

inputs conceptual control logic architecture for
programmable temperature regulation was prepared.
The SS 304 vessel compatible with the induction
surface was designed at CAD level, and dimensional

e  There is residual water left in the pipe, which
may attract contamination. Thus concept of
getting pure distilled water is partially forfeited.

There is a problem in condensation of water vapours. optimization was initiated to enhance heat transfer
efficiency. A provision of automatic clarification and
AICRP on PHET jaggery production in closed system is being discussed

with manufactures and being finalized. To attach an
Development of induction based jaggery automatic clarifier one manufacturer has suggested
making system some design change in vessel which is being looked
into. Indent for SS-304 vessel along with agitator has

The induction power required to concentrate 100 been submitted.

liter of juice in 30-40 minutes was calculated which

comes out to be 30KW. Presently in our jaggery unit Al-Assisted bud cutter to transform
there is provision to run at most 15KW three phase . .

machinery so the capacity of the unit was reduced sugarcane planting practices
to 50 liters and induction capacity was fixed at During the reporting period, significant progress has
15KW. The vessel capacity was kept at 100 liters only been achieved in the development of the Al-assisted

New products/ technologies developed:

S. No. New Products/ Details
Technologies

1. Jaggery-coated Gram Jaggery-coated gram (chana) was prepared by heating 200 g of jaggery on
(Chana) a low-medium flame to form thick syrup, which reached the brittle stage at

around 124 °C. The hot syrup was evenly mixed with 100 g of roasted gram
(chana) using the ISRI-designed jaggery coating machine to ensure uniform
coating. The coated gram was then cooled for 10-15 minutes to allow the jag-
gery to set into a crisp layer and stored in airtight containers to retain freshness
and crunchiness.

2. Jaggery coated Pop- A jaggery-coated popcorn snack was prepared by first melting 200 g of jaggery
corn to form syrup, heated to about 124 °C until it reached a brittle consistency. The
syrup was then evenly coated over 100 g of popcorn using the ISRI-designed
manually operated jaggery coating machine, ensuring uniform coverage. The
coated popcorn was cooled for 10-15 minutes to allow the jaggery to harden,
resulting in a crisp, sweet snack stored in airtight containers.

Jaggery-coated Gram (Chana) Jaggery coated Popcorn
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sugarcane bud cutting system. A controlled whole- e  Value added Jaggery technology was transferred
cane imaging setup was successfully designed and to two entrepreneurs.

established, and a comprehensive image dataset
was prepared for node localization and bud health
assessment. An initial Al model was developed and
tested under controlled conditions, demonstrating
encouraging performance in accurate node detection
and identification of unhealthy buds. Parallelly, the
mechanical cutting module was conceptualized with
a stepper motor-driven precision cutting mechanism,
and.detailed CAD drawings were prepared for the S, [Name of Entrepreneurs/ Contact
cutting and automated sorting components. Bench- No. Incubators Details
level trials confirmed consistent separation accuracy

e Improved Jaggery making technology has been
demonstrated to visitors at several occasions.

Activities under NAIF-II (ABI)

Entrepreneurs/Incubators admitted for
incubation:

and highlighted the importance of precise mechanical R gc;iltaal;a

alignment for uniform cutting. The overall system — . y.

architecture integrating imaging, Al-based decision 2. Unati Agri Allied and Marketing  Hoshiarpur,

logic, and the cutting mechanism has been defined Multistate Cooperative Society Punjab

81& 5 Ltd.

conceptually, withhardware-softwarecommunication

workflow structured. While the imaging system, Al 3. M/sGranny’s Lucknow Lucknow,

model (initial version), and mechanical design have L et

been completed and validated at bench level, full Entrepreneurs/Incubators graduated:

prototype integration is currently in progress. Tested

the detection of nodes using strain gauge sensor S.  Name of Entrepreneurs/ Contact

being low cost but due to minor variations in surface No. Incubators Details

height of node and internodes the noise in the signal 1. NOPS Foods Pvt. Ltd. Rohtak,

was very high so the next iteration will be tested with Haryana

IR sensor to differentiate the node and internodes. 2. Unati Agri Allied and Marketing ~Hoshiarpur,

The development of the alpha prototype marks the Multistate Cooperative Society Punjab

establishment of a strong technical foundation for an Ltd.

integrated Al-enabled automated bud cutting system

for efficient sugarcane planting applications.

Technology Licensed and Commercialized

S. Name of Technology Name of Entrepreneur License fee of

No. Technology )
Moulding Frame M/s Adinath Engineering Company, Mumbai 30000.00

K S Projects and Process Engineers Pvt. Ltd.

M/'s Patel Manufacturing Company, Rajkot, Gujarat
Mr. Shiv Kumar Maurya, Gonda, Uttar Pradesh

Mr. Arvind Kumar Yadav, Azamgarh, Uttar Pradesh

MoA'’s Signed under AICRP on PHET

Sk Name and Address of Date of Products Manufactured Whether Training of
No. Entrepreneur Establishment Entrepreneurs was
done
1. NOPS Foods Pvt. Ltd., Rohtak, 15.01.2025 Research Collaboration Yes
Haryana
2.  Unati Agri Allied and Marketing 13.02.2025 Research Collaboration Yes

Multistate Cooperative Society
Ltd.,Hoshiarpur, Punjab
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Entrepreneur/ Startups initiated their business:

S.  Name of Entrepreneurs/Incubators Contact
No. Details
1. NOPS Foods Pvt. Ltd. Rohtak,
Haryana
2. Unati Agri Allied and Marketing Hoshiarpur,
Multistate Cooperative Society Ltd. =~ Punjab

Externally funded projects

Establishment of Agri Business incubation center at
ICAR-ISRI, Lucknow under National Agriculture
Innovation Fund (NAIF)

The Agri-Business Incubation (ABI) Center at
ICAR-Indian Institute of Sugarcane Research (ISRI),
Lucknow has actively promoted agripreneurship
and innovation in the sugarcane sector. During the
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reporting period, 3 entrepreneurs were admitted
for incubation, and 2 entrepreneurs successfully
graduated and initiated their business operations.
Under incubation support, 1 technology (Highly
Efficient Low-Cost Bagasse Dryer for Jaggery
Production Units) and 02 value-added products
(jaggery-coated gram and jaggery-coated popcorn)
were developed. The center also organized 05 Agri-
business Development/ Awareness Programmes to
promote jaggery value addition and agri-processing
technologies among farmers and entrepreneurs. In
addition, 17 visitors including technology seekers,
inventors, and business stakeholders visited the
ABI Center, strengthening industry-institution
interaction. Throughitsincubationactivities, the center
generated I 20,000 as revenue through registration
fees, contributing to the promotion of agribusiness
development and technology dissemination.
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Agricultural Knowledge Management Unit (AKMU)

Economic analysis of organic farming
systems for sustainable sugarcane
production in India

The concept of organic farming has to combine
tradition knowledge, innovation and modern
agricultural science approaches. The reviewed studies
highlights that the history of organic movement
in agriculture was recognized in 1905. In 1905,
British botanist Sir Albert Howard known as father
of modern organic agriculture, documented that
traditional Indian cultivation practices were superior
in crop production and protection techniques as
compare to modern agriculture science practices.
Masanobu Fukuoka (1940), microbiologist, had quit
his job of research scientist to return to his family
farm, devoted 30 years to develop a vital no-till
organic method to cultivate food grains, known as
“Fukuoka farming”. The number of non-conventional
methods such as Rishi krishi, Subhas Palekar natural
farming, homa farming, panchagavya krishi and
paarmparagat farming are related to organic crop
and livestock rearing. Zero Budget Natural Farming
(ZBNF), promoted by Shri Subhash Palekar offers an
alternative by reducing input costs and promoting soil
health (Shankaranna, 2018). The Indian Prime Minister
also encouraged natural farming to reduce costs and
boost yield. Natural farming, based on Masanobu
Fukuoka’s principles emphasizes minimal monetary
investment and self-reliance. ZBNF includes four key
components:

7

%  Beejamritha- Seed treatment using cow dung
and urine.

KD
*

Jeevamrita- A mixture to enhance microbial
activity and soil health

7

% Acchadana- Mulching to retain soil moisture

RY

% Whapasa- Optimal soil conditions for root
development

Natural and organic farming has gained momentum
in major sugarcane producing states such as
Maharashtra, Uttar Pradesh and Karnataka. The
efforts of Karnataka Rajya Raita Sangha (KRRS),
which advocated for this practice as an alternative to
chemical based conventional sugarcane agriculture.
The Govt. of Karnataka has strongly promoting organic
cum natural farming practices through its initiatives
“Zero Budget Natural Farming Project” (2018) and
“Chief Minister’s Natural Farming Scheme” (2022-
23) with the objective of improve soil health, sustain
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crop productivity and reduce input cost in sugarcane
farming systems. It was implemented through the
state agricultural universities (SAUs), which involves
participatory research on 2000 ha in the each agro-
ecological zone (AEZ) across the five agricultural
universities in Karnataka.

The comparative economic competitiveness of organic
andinorganic sugarcane production was worked out
in Mandya district of Karnataka as it has sizeable
number of organicsugarcane growers. They utilizes
organic sugarcane for production of the organic quality
jaggery and its value added products for catering
consumers demand of health conscious through
high-end super malls and direct selling through
online portal such as flip cart, swiggy, zomato etc.,
The primary data was collected from 60 respondents
regarding sugarcane cultivation for theagricultural
year 2024-2025. The respondents were 30 farmers each
practising organic and inorganic sugarcane production
methods. The results reveal that the sugarcane cost
of production in organic farming was X 2,19, 094 per
ha, as compared to conventional inorganic farming
% 2,064,788 per ha. The cost variation was due to lower
variable costs and efficient input utilization in organic
sugarcane production. The sugarcane productivity
in organic farming was less (98.58 tons/ha), but it
fetch higher price per tonne (X 4,250 versus X 3,550).
Though the averageyield was high (122.65Ton/ha) in
conventional farming, gross returns X 4, 18,965 and
net returns ¥ 1,99,871/ha was more as compared to
% 1,58,355/ha in conventional method. The cost of
sugarcane cultivation on per tonne basis was also
higher in organic farming (X 2,223) as compared to
conventional farming (X 2,159). However, the overall
returns per rupee expenditure (BC Ratio) was better
in organic farming (1.91) than the conventional
farming (1.65) as depicted in Table 7.1 and Table 7.2.
The findings of the study concludes that the necessary
measures should be made by concerned departments,
organizations and institutions to create awareness
and motivate sugarcane farmers to adoption organic
sugarcane cultivation on large scale.

Analysis of cost of cultivation of sugarcane
in Uttar Pradesh during 2025-26

The cost of sugarcane cultivation in Uttar Pradesh for
the crop season 2025-26 was estimated on the basis
of primary data collected from 60 farmers from 6
district (Three district each from Western, and Central
Region) on the basis of PRA techniques during May-
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Table 7.1. Cost of sugarcane cultivation under Natural and Conventional farming in Mandya

S.N. Particulars
()  Variable cost
(A) Material cost
1 Expenses on tillage/field preparation
2 Sugarcane seed
3 Seed treatment (Fungicide/ Beejamruth/ Trichderma)
4 Press mud/FYM/Ganajeevamruth
5 Bio-fertilizer and organic manure/Chemical fertilizer
6 Bio-pesticides/ Neemastra/ Plant protection chemicals
7 Mulching/ Achhadan/ Irrigation exps.
8 Miscellaneous cost
Sub Total (A)
(B) Labour cost
1 Hired labour
2 Machine labour
3 Harvesting and transportation cost
4 Interest on working capital @ 6 %
SubTotal (B)
Total operational cost (A+B)
(Il)  Fixed cost
1 Land revenue
2 Rental value of land
S Depreciation
4 Interest on fixed capital @ 8%

Total fixed cost
Total cost of cultivation (I+II)

(}/ha)
Organic/ Natural farming Inorganic farming (N=30)
(N=30)

Value () Percent Value (%) Percent
15268.00 6.97 15982.00 6.04
21940.00 10.01 23245.00 8.78

2983.00 1.36 1458.00 0.55
17232.00 7.87 11699.00 442
7879.00 3.60 17168.00 6.48
2263.00 1.03 4428.00 1.67
6542.00 2.99 18108.00 6.84
2408.00 1.10 3206.00 1.21
76515.00 34.92 95294.00 35.99
33882.00 15.46 41672.00 15.74
14895.00 6.80 18252.00 6.89
24648.00 11.25 38491.00 14.54
8714.00 3.98 11615.00 4.39
82139.00 37.49 110030.00 41.55
158654.00 72.41 205324.00 77.54

91.00 0.04 90.00 0.03
54894.00 25.05 53586.00 20.24

1874.00 0.86 2131.00 0.80

3581.00 1.63 3657.00 1.38
60440.00 27.59 59464.00 2246
219094.00 100.00 264788.00 100.00

Table 7.2. Comparative economic analysis of Organic and conventional sugarcane farming

S.No. Economic Parameters Unit
1 Average crop productivity Ton/ha
2 Price X/Ton
3 Gross return Z/ha
4 Cost of cultivation 3/ha
5 Cost of production %/ Ton
6 Net return %/ha
7 Benefit-Cost Ratio (BC Ratio)

Oct. 2025. The estimated cost of sugarcane cultivation
were communicated to the Cane Commissioner, Sugar
Industry and Sugarcane Department, Government of
U.P. as an advisory note for its consideration during
the meeting for the fixation of State Advised Price
(SAP) for sugarcane in UP during October 2025. The
cost of cultivation for plant and ratoon crop was X 3470
and ¥ 3180 per ton, respectively. The average cost of
sugarcane cultivation was X 3340 per ton and average
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Organic/Natural farming Chemical farming

98.58 122.65
4250 3450
418965 423143
219094 264788
2223 2159
199871 158355
1.91 1.60

productivity was 80.5 ha™ and cost of production on
Cost A,+FL and Cost C, was X 228308 and X 268870 per
ha respectively. The average sugarcane productivity
in U.P. during 2025-26 declined due to wide spread
red rot diseases in variety Co 0238 in western U.P. The
area of variety Co 0238 in U.P. has also declined from
42.9 to 29.2 as compared to past year. These estimates
of sugarcane cost of production was submitted to the
UP Sugarcane Department for State Advised Price



Fixation Recommending Committee held under
chairmanship of Chief Secretary, Govt. of UP.

Development and evaluation of sugarcane
crop image dataset for varietal identification

Field trial of 24 early and mid-late sugarcane varieties
recommended for Subtropical India has been
conducted in two replications. Varieties undertaken in
early group are CoLk14201, CoLk15466, CoLk11203,
CoS17231, CoLk9709, CoLk16202, CoLk15201,
CoS13235, Co0118, CoLk94184, CoLk12207, Co0238
while in midlate group are CoS767, CoS08279,
CoLk09204, CoLk11206, CoLk15207, Co05011,
CoPant97222, CoLk12209, ColLk14204, ColLk15206,
CoLk16030, CoPb14185. Following activities were
performed to study sugarcane maturity based on HSV
data of crop images:

—  Collected images of sugarcane crop along with
brix @

10-14 days interval (7 stages starting 25 Sept,
2025)

12 early and mid-late varieties
30-40 images / variety / stage

—  Adopted image processing techniques to reduce
noise and size of images.

- Collected HSV data of images.

—  Analyzed data to get HSV and Hue frequency of
images at above interval

Preliminary investigations were made about HSV
values trend in sugarcane crop images collected at
seven stages of crop from September onwards for
maturity identification. Data of early sugarcane
varieties shows that hue values in range of 40-90 has

Table 7.3.
Hue Range
I II III

0-9 0.36 0.34 2.02
10-19 5.06 5.88 17.44
20-29 8.30 10.26 14.35
30-39 14.10 10.93 25.75
40-49 36.32 30.67 24.86
50-59 16.70 17.90 6.36
60-69 4.76 522 1.06
70-79 1.86 2.68 0.66
80-89 2.64 3.72 1.08
90-99 3,52 5.52 3.39
100-109 6.74 7.21 5.04
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decreasing frequency trend during September to early
December of maturity period, while hue in range
of 5-39 has increasing frequency trend (Table 7.3).
However, these trends need to be further investigated
with complete HSV data of entire maturity period of
sugarcane crop along with juice analysis record of the
crop.

Development of Trait-Specific Genomic
Database for Sugarcane

The project aims to develop a centralized and
accessible repository of sugarcane genomic data
associated with the important traits, i.e., yield,
disease resistance, abiotic stress resistance and sugar
content etc. This project intends to bridge existing
knowledge and technological gaps by developing a
trait-specific database that integrates SNP and CNV
data related to sugarcane from NCBI and other public
resources. By focusing on trait-specific analysis and
providing a user-friendly interface, the database will
enable researchers to access consolidated genomic
information relevant to sugarcane improvement and
crop management.

Work completed so far includes:

» Sugarcane RNA sequencing data has been
downloaded from the NCBI SRA database for
various biotic and abiotic stress conditions and
sucrose content.

» The raw sequencing data is quality-checked
using the FASTQC tool and then trimmed to
remove low-quality sequences and adapters
using the Trimmomatic tool.

»  For each Bio project, assembly is performed on
the quality-checked data using HISAT2 and
String Tie tools.

Percentage frequency of hue values observed in sugarcane crop images of early varieties

Cane maturity stages during 25 Sept to 04 Dec, 2025

v A" VI VII
4.09 3.59 7.08 5.99
28.79 25.46 30.83 35.76
18.07 15.46 18.02 18.58
28.64 21.55 21.97 17.10
16.32 15.69 12.07 8.44
3.75 4.03 3.99 2.63
0.40 0.90 0.65 0.70
1.43 0.79 0.72 0.52
1.15 1.91 1.04 1.47
0.31 4.06 3.19 3.95
0.68 9.85 7.24 10.84
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Table 7.4. Details of the DEGs obtained from RNA sequencing data of different traits
S.No. Traits Bio-project-ID (NCBI) DEGs Up-regulated = Down-regulated
Genes Genes
1 Smut resistance PRJNA291816 843 470 373
2 Cold tolerance PRJNA319158 15555 8258 7297
3 Water logging tolerance PRJDB14242 186 70 116
4 Moisture stress tolerance PRJNA317338 726 386 340
5 Leaf abscission PRJNA293771 1288 946 342
6 Bacterial resistance PRJNA1010968 464 176 288
7 Drought tolerance PRJNA590595 8650 4772 3878
»  Reference assembly is carried out using the UPCST  Externally Funded Project:
latest release of the sugarcane reference genome Rhizospheric metagenomic study to

by CIRAD (Sugarcane Genome Hub, https://
sugarcane-genome.cirad.fr/).

»  Identification of DEGs

>  For each experiment, differentially expressed
genes (DEGs) are identified from the assembled
reads.

»  Gene-level quantification files generated through
StringTie are processed using the DESeq2 and/ or
EdgeR pipeline to identify DEGs across different
trait-specific conditions.

The collection of Previously Reported DEGs from
Literature: To enrich the genomic repository, DEGs
previously identified in published sugarcane
transcriptomic studies were systematically collected
from peer-reviewed literature.

Table 7.5. Details of the DEGs obtained from
literature review

S. Traits DEGs Up-regu- Down-
No lated regulated
Genes Genes
1 Twisted leaf dis- 64058 40198 23860
ease resistance
2 Drought toler- 3389 1772 1617
ance
Smut resistance 5580 - -
Salinity ~ stress 1150 708 410
tolerance
5 Disease = Resis- 688 - -
tance (response
to salicylic acid,
methyl  jasmo-
nate, and smut
pathogen stress)
6 Streak  Mosaic 4982 72 4910

Virus resistance
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identify beneficial microbes for sustainable
management of sugarcane smut in Uttar
Pradesh

The comprehensive surveys was conducted in major
sugarcane growing areas of district Ayodhya, Gonda,
and Meerut to locate hot spot zones of smut incidence
and collected representative material.

Figure 7.1. a. Typical smut symptom on variety CoLk 11203
in Ayodhya; b. Collection of smut and soil samples by PI
and Co-PI team in Masodha; c. Top of Co0238 is extensively
deformed by smut infection d. CoS 13235 affected with smut
in Meerut; e. Complete drying of secondary tillers; f. pure
culture of Sporisorium scitamineum; Teliospores harvested
from infected whips of CoLk 11203.

Twelve samples were collected for the metagenomic
study (rhizosphere soil + associated smut-infected
plant material) following the survey plan. First,
infected plants were uprooted and loose topsoil were
removed to place taproots/soil into sterile 50 mL
tubes with sterile water and processed to recover
the rhizosphere fraction. Field metadata (location,
genotype, disease index, date) has been collected.

Microscopy and morphological characterization
were performed on the fungal material recovered



from infected plants and morphology matched with
expected smut features.Molecular assays (PCR/
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sequencing) were carried out on the isolated pathogen
and molecular data corroborated morphological ID
and the pathogen identity was confirmed.

Table 7.6. Smut specific primers targeting the bE mating type region and ITS region were used.

S. No Gene

1 bE4

2 bE8

3 SL1

4 SR2

5 ITS1

6 ITS4
Amplification of ITS

region of S. scitamineum

Sequence Amplicon size Tm R C]
5'-CGCTCTGGTTCATCAACG-3' 459 bp 55.97
5'-TGCTGTCGATGGAAGGTGT-3' 459 bp 56.67
5 -CAGTGCACGAAAGTACCTGTGG-3® 530 bp 62.12
5-CTAGGGCGGTGTTCAGAAGCAC-3 530 bp 63.98
5-TCCGTAGGTGAACCTGCGG 550 bp 60.99
5-TCCTCCGCTTATTGATATGC 550 bp 55.25
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CHAPTER 8

ICAR-ISRI Regional Centre, Motipur (Bihar)

During the year 2025, Indian Sugarcane Research
Institute Regional Centre, Motipur made notable
contributions toward strengthening sugarcane
productivity and varietal improvement in the North
Central Zone (NCZ) through focused research, seed
production, and adaptive evaluation programmes.
The centre advanced seven promising sugarcane
clones comprising early and mid-late maturity
groups to the Zonal Varietal Trials under the AICRP
(S) network based on their superior performance for
cane yield, CCS yield, sucrose content, and moderate
resistance to red rot disease. All assigned AICRP
experiments were executed successfully with timely
planting, scientific crop management, and effective
ratoon maintenance, resulting in healthy crop stands
and positive observations during monitoring visits.
Under the Breeder Seed Production Programme
implemented in collaboration with the Sugarcane
Industries Department, Government of Bihar, the
centre produced more than 18,300 quintals of quality
breeder seed despite adverse climatic conditions
including erratic rainfall and prolonged waterlogging.
In view of the frequent flood situations prevailing in
North Bihar, multi-location outreach trials were also
conducted to assess the performance of advanced
sugarcane clones under waterlogged conditions.
Several ISRI-developed clones exhibited stable juice
quality and recovery under stress environments,
highlighting their potential for climate resilience and
sustainable cultivation. The achievements of the centre
during the reporting year reflected steady scientific
progress, strengthened collaboration with the
sugar industry, and continued commitment toward
enhancing sugarcane productivity and sustainability
in the NCZ.

Programme-wise Research Achievements

Development of Sugarcane Clones/
Varieties for North Central Zone

The major breeding programme at the Regional
Centre focused on the development of high-yielding,
red rot-resistant, and waterlogging-tolerant sugarcane
varieties for the North Central Zone (NCZ). During
2025, a total of 56 crossing programmes comprising
biparental (43), general cross (10), and poly-cross (3)
combinations were attempted. The resultant fluff was
sown and approximately 7,426 healthy seedlings were
raised and evaluated through successive clonal stages.
Based on morphological characters and juice quality
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parameters, 520 clones were initially selected from
earlier seedling populations, of which 128 promising
clones were advanced to the C3 stage after rigorous
screening and evaluation.

A Station Trial consisting of 21 entries along with four
checks was established in Randomized Block Design
(RBD) with three replications at RC, Motipur based on
previous year juice analysis and field performance. Six
elite clones viz., CoLk 25466, CoLk 25467, and CoLk
25468 in the early group, and CoLk 25469, CoLk 25470,
and CoLk 25471 in the mid-late group were accepted
for Zonal Varietal Trials (NCZ) during the AICRP
(S) Workshop held in 2025. These clones exhibited
superior CCS yield, improved sucrose content, and
moderate resistance to red rot over existing standards.
In addition, two mid-late clones were promoted from
IVT to AVT, while four clones across early and mid-
late groups advanced to AVT II, reflecting steady
progress in the varietal development programme.

AICRP (Sugarcane) Zonal Varietal Trials
(ZVT) for NCZ (B II)

The Regional Centre successfully conducted all
assigned Zonal Varietal Trials (ZVTs) under AICRP
(Sugarcane) as per the approved technical programme
of Plant Breeding. A total of eight trials comprising IVT
(Early), AVT (Early) I Plant, AVT (Early) Il Plant, AVT
(Early) Ratoon, IVT (Mid-late), AVT (Mid-late) I Plant,
AVT (Mid-late) II Plant, and AVT (Mid-late) Ratoon
were conducted during the reporting period. Timely
planting, effective ratoon management, and adoption
of recommended agronomic practices ensured
healthy crop establishment and accurate recording
of morphological and juice quality observations. In
addition to ZVTs, one Station Trial consisting of 21
clones and one Pathology Trial comprising 48 clones
were also established at the centre.

The monitoring team constituted by the Project
Coordinator (Sugarcane) visited the Regional Centre
and appreciated the experimental precision, crop
health, and overall maintenance of the trials. Reports
of all ZVTs were submitted timely to the Principal
Investigator, Plant Breeding. Further, eight ZVT
trials for the 2026-27 season were also established
for additional evaluation. Under seed multiplication
activities, planting of AICRP (S) clones for next
season trials, distribution of seed material among
NCZ centres, and multiplication of newly accepted
clones were undertaken successfully. Sugarcane seed



Fig. 8.1. Monitoring of AICRP (S) ZVT trials at ISRI RC,
Motipur

material collected from SRI, Pusa, Samastipur, Seorahi,
and Buralikson was utilized for the establishment of
ZVT trials.

Bihar Sugarcane Breeder Seed Production
Programme

The Bihar Sugarcane Breeder Seed Production
Programme, funded by the Sugarcane Industries
Department (SID), Patna, was initiated during 2024~
25 as the third phase of the programme after the
successful completion of earlier phases during 2012-
13 t0 2017-18 and 2019-20 to 2023-24. The programme
focuses on strengthening the sugarcane seed chain in
Bihar through the production and supply of quality
breeder seed of improved sugarcane varieties.
During the 2025-26 season, a total of 18,300 quintals
of breeder seed were produced over 29 hectares
covering ten sugarcane varieties viz., CoLk 94184,
CoLk 12207, CoLk 12209, CoLk 15466, CoLk 16466,
CoLk 16470, CoLk 14201, Co 0118, Co 15023 and CoP
9301. Breeder seed production was undertaken at four
centres namely Indian Sugarcane Research Institute
Regional Centre, Motipur; New Swadeshi Sugar Mills,
Narkatiaganj; Harinagar Sugar Mills, Harinagar; and
Tirupati Sugars Ltd., Bagaha. ISRI Regional Centre,
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Motipur recorded seed yield exceeding 75 tonnes per
hectare during the previous season.

Erratic and heavy rainfall during the last two years
adversely affected sugarcane cultivation and breeder
seed production due to prolonged waterlogging
conditions in Bihar. Despite these challenges, breeder
seed production was successfully maintained and, as
per the indent of SID, Patna, the produced breeder
seed was distributed among sugar mills of Bihar
and other stakeholders for further multiplication
of foundation seed. During the current year, two
new varieties, CoLk 14201 and Co 15023, were also
included in the seed chain under the programme.
The programme will further strengthen the quality
sugarcane seed system in Bihar and support the rapid
dissemination of high-yielding and disease-tolerant
varieties for improving cane productivity and sugar
recovery in the state.

Waterlogging Outreach Programme at

Sugar Mills of Bihar

Outreach trials for evaluation of suitable sugarcane
clones/varieties under waterlogging conditions of
Bihar were conducted during 2025-26 at Tirupati
Sugars Ltd., Bagha; Harinagar Sugar Mills, Harinagar
and New Swadeshi Sugar Mills, Narkatiyagan;.
Fifteen advanced clones, including RC, Motipur
developed, along with standard checks Co 0118 and
CoP 9301, were evaluated under prolonged water
stagnation for metric traits and juice quality. Several
clones maintained stable juice quality and sugar
recovery under waterlogged conditions, indicating
good adaptability to flood-prone agro-ecologies of
North Bihar. Among them, CoLk 16468 and CoLk
15466 emerged as superior clones with consistently
high brix, purity and recovery across locations. While,
clone CoLk 20466 also exhibited stable and superior
performance with comparatively higher brix (19.93%),

Table 8.1 Performance of Clones at NSSM, Narkatiyaganj; HSM, Harinagar; TSL, Bagaha

Clone/Variety Brix (%) Purity (%)
CoLk 16468 19.22 89.64
CoLk 15466 20.43 88.37
CoLk 20466 19.93 89.18
CoLk 20468 18.01 85.13
CoLk 16470 18.89 85.31
CoLk 16466 18.16 83.53
CoLk 20467 17.62 83.55
CoLk 20469 16.77 79.56
CoP 9301 18.72 88.21
Co 0118 20.69 90.92
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Pol in Cane (%)  Recovery (%) Overall Performance
13.11 11.19 Excellent
13.06 11.12 Excellent
12.63 10.64 Very Good
11.56 9.55 Very Good
12.01 10.07 Good
11.51 9.52 Moderate
11.25 9.28 Moderate
10.42 8.31 Poor
12.64 10.74 Very Good
13.96 11.40 Good
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Waterlogging for
>1.5 Month in
BSP Programm
at TSL, Bagha;
HSM, Harinagar
& NSSM,
MNarkatiyaganj

Waterlogging
for >1.5 Month
in Outreach at
TSL, Bagha;
HSM,
Harinagar &
NSSM,
Narkatiyaganj

Waterlogging for »1.5 Month in [SMA Trials at TSL, Bagha;
HSM. Harinagar & NSSM, Narkativagan|

Fig. 8.2: Waterlogging for > 1.5 month

purity (89.18%) and recovery (10.64%), indicating
strong commercial potential under North Bihar
conditions. Furthermore, CoLk 20468 demonstrated
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stable performance waterlogging-prone
environments with average brix of 18.01 per cent,
purity of 85.13 per cent, polin cane of 11.56 per cent and
recovery of 9.55 per cent across locations, supporting
its suitability for flood-affected areas of Bihar. While,
CoLk 16470 also showed reasonably good juice quality
and recovery under stress conditions.

Linkages

Strong collaborative linkages were maintained
with the Sugarcane Industries Department, Patna
(Government of Bihar), and sugar mills across Bihar,
including Tirupati Sugars Ltd. Bagha, Harinagar Sugar
Mills Ltd., Harinagar and New Swadeshi Sugar Mills,
Narkatiyaganj. The centre also actively contributed to
the AICRP (S) network through coordinated varietal
evaluation at the national level.

Consultancy, Contract Research and Patents

=  The BSP programme under the MoU with the
Sugarcane Industries Department, Bihar, was
successfully implemented, with continuous
technical support to sugar mills on varietal
composition, disease surveillance, waterlogging
management, and crop improvement. A field
visit to Riga Sugar Mill (13-14 Dec. 2025)
covered ~12,300 ha of cane area, leading to
recommendations on varietal replacement,
removal of red rot-susceptible varieties, seed
system strengthening, and adoption of improved
agronomic practices.

=  Waterlogging assessment in Sitamarhi and
adjoining command areas (Bagmati, Lakhandei,
Adhwara basins) identified 30-60 days of
stagnation in Chaur lands affecting crop
performance. Recommendations included use
of waterlogging-tolerant varieties, avoiding
seed production in chronically affected zones,
improving drainage, and strengthening mill-
institute coordination. No patents were filed
during the reporting period.

Research Evaluation Committee

Research progress and field trials were evaluated
during monitoring visits, and overall performance of
the centre was found satisfactory with commendable
progressinvarietal advancement and seed production.
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Harnessing the potential of Sugar beet for Indian Agro-

Climate

Programme-wise Research Achievements

Germplasm Conservation and Seed

Production

Sugar beet germplasm regeneration was undertaken
using a two-stage steckling technique involving root
production at Lucknow followed by transplantation
at Mukteshwar (>5000 amsl). This method reduced
the seed production cycle by 5-6 months and ensured
genetic purity. Seeds of LS 6 (14.2 kg) and IISR Comp
1 (1.5 kg) were produced for distribution. Indigenous
LKC series genotypes were maintained for drought
tolerance, ethanol recovery, and pest resistance
studies.

Screening against insect pests and diseases

Forty-eight genotypes were evaluated under field
conditions. Cercospora leaf spot was the predominant
disease. Fusarium and Sclerotium root rots were
recorded under fluctuating moisture conditions.
Spodoptera litura infestation reached 90-98% severity
in susceptible lines. Genotypes SYT/06/10, L 33, and
LKC 2000 showed strong resistance and are promising
for resistance breeding.

Evaluation under
limiting conditions
Under irrigated conditions, LKC 2006 recorded the
highest single root weight (1.41 kg) with 16.92%

irrigated and water

sucrose and 91.20% purity. LKC 95 exhibited
maximum sucrose (18.12%) and Brix (20.10%). Under
drought stress, overall reduction in yield and sugar
content was observed; however, LKC 95 and LKC
2006 maintained relatively higher sucrose (>15.7%)
and purity (>90%), demonstrating superior drought
tolerance and stability.

Performance of indigenous sugar beet
genotypes with sugarcane intercropping

Integrating sugar beet with sugarcane through
intercropping can enhance land use efficiency,
increase farmers’ income, and provide an additional
source of sugar during the crushing season. However,
the performance of sugar beet varies across different
agro-climatic conditions, particularly with respect to
important yield and quality parameters such as root
weight, juice content, Brix, pH, Pol (%), and juice
purity, which are critical for industrial sugar recovery.
Therefore, the present study was conducted to evaluate
the yield and quality performance of sugar beet
variety LS 6 grown in an intercropping system with
sugarcane across different factory command areas of
Uttar Pradesh. The experiment assessed variations in
agronomic and juice quality traits to identify suitable
locations for sugar beet cultivation and to examine its
potential integration into sugarcane-based cropping
systems (Table 9.1). The results indicate successful
high yield achievement of sugar beet in sugar beet
and sugarcane intercropping system.

Table 9.1 Effect of different locations/factory areas on yield and quality of sugar beet (LS 6) in an intercropping

system with sugarcane

Name of Location/Factory Area Yield Wit.
(ha) (kg

Dalmia  Bharat Sugar and 55 3.80
Industries Ltd., Ramgarh, Sitapur
Seksaria Sugar Factory, Biswan, 52 3.10
Sitapur, U.P.
DCM  Shriram Factory Ltd., 45 3.25
Rupapur, Hardoi, U.P.
K M Sugar Mill Ltd., Ayodhya, 45 2.85
U.P.
NSI, Kanpur, U.P. 55 3.68
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Juice Brix pH Pol (%) Purity Pol
(%) (%) (%) (%)
46.80 1710 580 13.80 80.70 12.78
48.50 18.0 5.85 16.50 91.66 15.12
51.20 16.80 5.80 14.82 88.21 13.70
50.20 180 590 16.10 89.44 14.40
52.80 190 580 17.0 89.47 15.10
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Performance of indigenous sugar beet
genotypes across distinct Indian regions

The performance of four indigenous sugar beet
genotypes was evaluated across diverse agro-climatic
conditions to determine their adaptability, sugar
quality, yield potential, and ethanol production
efficiency (Table 9.2 and 9.3). At E1 (ARS, Basanthpur)
under high temperature conditions, LS 6 (18.9%
sucrose; 21.8% Brix) and IISR Comp 1 (18.8%; 21.7%)
recorded the highest sugar accumulation, followed by
LKC 2006 (18.3%;21.1%) and LKC 2020 (18.1%; 21.4%).
Juice purity remained stable (84.58-86.72%). LS 6 and
IISR Comp 1 also produced the highest root yield
(73.9 t ha™), indicating better heat tolerance, although
biomass accumulation remained comparatively lower.
Under tropical conditions at E2 (VSI, Pune), sucrose
levels declined slightly; however, LKC 2006 and LS
6 maintained the highest sucrose (16.83%). LKC 2020
(97.91%) and IISR Comp 1 (96.84 %) exhibited superior
juice purity, while LKC 2020 recorded the highest yield
(145 t ha™'), demonstrating strong adaptability. At E3
(ICAR-ISRI, Lucknow) under irrigated conditions,
LKC 2020 performed best with 17.42% sucrose, 19.18 %
Brix, and 141 t ha™ yield, followed by LKC 2006 (138
t ha). Under water-limiting conditions, LKC 2006
maintained the highest sucrose (16.37%) and purity
(91.44%), while IISR Comp 1 produced the highest

yield (105 t ha™).At E4 (NSI, Kanpur), LKC 2020
showed the greatest ethanol potential with TRS 16.34
g/100 ml, 8.5% actual ethanol, and 127.5 L t alcohol
yield, followed by LS 6, confirming its suitability for
bioethanol production

Location-Specific Performance Results

Highest yield recorded at NSI, Kanpur (106 t/ha).
Highest sucrose recorded at ARS, Basanthpur (18.9%).
Stable performance across semi-arid (Pune) and

intercropping systems confirms adaptability (Table
9.4).

Sugar beet Trials under AICRP on Forage
Crops

The AICRP on Forage Crops conducted Initial
Varietal Trial (IVT) in sugar beet with the objective
of identifying promising genotypes suitable for
different agro-climatic zones of India. The trial has
been designed to evaluate the performance of sugar
beet entries contributed by the Indian Sugarcane
Research Institute (ISRI), Lucknow. A total of 10
sugar beet germplasm exluding two checks, namely
LS 6 and IISR Comp 1, have been included for
comparative assessment. The experiment will be
conducted in a Randomized Block Design (RBD) with
three replications to ensure statistical reliability of

Table 9.2 Performance of indigenous genotypes across different locations & conditions

Location/ Genotype Sucrose (%) Brix (%) Purity (%) Root Yield
Environment (tha™)
E,-ARS, Basanthpur LKC 2006 18.3 211 86.72 -
(High temperature) LKC 2020 18.1 21.4 84.58 -
IISR Comp 1 18.8 21.7 85.63 73.9
LS6 18.9 21.8 85.7 73.9
E -VSI, Pune LKC 2006 16.83 - - -
(Tropical condition) LKC 2020 15.93 - 97.91 145
ISR Comp 1 16.59 - 96.84 -
LS 6 16.83 - - -
E,-ISRI, Lucknow LKC 2006 16.51 18.05 91.48 138
(Irrigated) LKC 2020 17.42 19.18 = 141
IISR Comp 1 16.09 18.17 - -
LS 6 16.28 17.19 94.88 -
E.-ISRI, Lucknow LKC 2006 16.37 - 91.44 -
(Water limiting) LKC 2020 15.23 - 89.06 68
IISR Comp 1 11.03 - 82.29 105
LS6 14.05 - 82.89 98
E,-NSI, Kanpur (Ethanol ~ LKC 2006 - - - -
evaluation) LKC 2020 _ _ - -
IISR Comp 1 - Highest Brix - -
LS6 - - - -
71



Table 9.3 Ethanol production parameters (NSI, Kanpur)

Genotype TRS RS ES
(g/100 ml)  (g/100 ml) (g/100 ml)
LKC 2006 12.52 0.46 12.06
LKC 2020 16.34 0.23 16.11
IISR Comp 1 13.64 0.50 13.14
LS6 15.06 0.40 15.02

Table 9.4 Comparative performance across locations

Location Geno-  Yield Sucrose Brix

type  (t/ha) (%) (%)

ARS, LS6 739 18.9 21.8
Basanthpur

NSI, Kanpur 106 16.1 21.0

VSI, Pune 71.7 15.8 18.7

the observations. Each experimental plot will have a
size of 3.0 x 4.0 m with row-to-row spacing of 50 cm,
accommodating six rows of 4 m length. Recommended
nutrient application for the trial includes 120 kg
nitrogen, 60 kg phosphorus, and 60 kg potassium per
hectare. The trial will be conducted across multiple
locations representing diverse agro-climatic zones
of the country. These include hill, north-western,
north-eastern, central, and southern zones, covering
important research centres such as Palampur,
Srinagar, Almora, Pantnagar, Bikaner, Ludhiana,
Ranchi, Faizabad, Imphal, Jorhat, Jhansi, Anand, and
Urulikanchan. The programme is expected to generate
valuable data on growth, adaptability, fodder yield,
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Theoretical Actual Fermentation
Ethanol (%)  Ethanol (%)  Efficiency (%)
7.6 5.9 77.63
9.9 8.5 85.86
8.3 7.2 86.75
9.6 7.9 82.29

and related agronomic traits of sugar beet genotypes
under varying environmental conditions. The
experimental observations recorded during the Rabi
2025-26 season will be systematically compiled and
analyzed. Furthermore, the data generated from these
coordinated trials will be critically evaluated during
the next year for identifying superior and stable entries
suitable for advancement and recommendation in
different agro-climatic regions of India.

Technology Developed

*  Identification of drought-tolerant genotypes
(LKC 95, LKC 2006).

*  Identification of Spodoptera-resistant germplasm
(LKC 2000, SYT/06/10).

Transfer of Technology

Seeds and package of practices were supplied to ARS,
Basanthpur; NSI, Kanpur; VSI, Pune; ANGRAU; S.
Nijalingappa Sugar Institute; and KIAAR, Karnataka.
Multi-location adaptive trials strengthened regional
validation of indigenous varieties.
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CHAPTER 10

AICRP on Sugarcane

Research Achievements

Sugarcane continues to play a pivotal role in India’s
agricultural economy, contributing significantly to
sugar and bio-energy production. In recent years,
national sugarcane productivity has remained around
80-82 t/ha, with sugar recovery in the range of 10.0-
10.5%. These stable production levels are supported
by the widespread adoption of improved sugarcane
varieties and production technologies developed
through the All India Coordinated Research Project on
Sugarcane . The coordinated system has enabled the
continuous supply of high yielding, high sugar, and
stress tolerant varieties and management practices
suited to diverse agro-climatic regions.

The All India Coordinated Research Project on
Sugarcane, initiated by ICAR in 1970, serves as the
national platform for multi-location testing, varietal
improvement, crop production and protection
research, and the development of region specific
sugarcane technologies across the tropical and
subtropical zones of India. With its network of
research centres and coordinated trials, the project
continues to strengthen India’s sugarcane research
system by integrating Crop Improvement, Crop
Production, Plant Pathology and Entomology efforts
to enhance productivity, sustainability, and resilience
of the sugarcane production system.

A. Crop Improvement:

During the 94" meeting of the Central Subcommittee
on Crop Standards, four sugarcane varieties viz.,
CoS 17231 (Bismil), Co 18022 (Karan-18), CoPb 18213
(CoPb 100), and CoH 17261 (CoH 179) have been
released and notified by CVRC.

In crop improvement, 450 parental clones were
planted in the National Hybridization Garden,
including eight new proposals. A total of 382 clones
flowered, achieving 84.89% flowering intensity, and
ICAR-SBI, Coimbatore facilitated fluff supply to 22
participating centres. Under the new targeted pre-
breeding initiative aimed at developing climate-smart
genetic stocks, 44 crosses (26 red rot-resistant and
18 drought-tolerant) were supplied to collaborating
centres. The Varietal Identification Committee (VIC)
meeting (April 2025) identified four varieties —CoS
17231, Karan-18 (Co 18022), CoPb 100 (CoPb 18213),
and CoH 179 (CoH 17261) — for the North West Zone.
During 2024-25, two varieties were released by the
CVRC for national cultivation and nine additional
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varieties were released by the respective SVRCs for
commercial planting in the respective states.

B. Crop Production:

In crop production, multi-location trials indicated
that higher RDF significantly improved cane yield in
the North West and Peninsular Zones, while the East
Coast Zone showed negligible response. Moisture
stress during the pre-monsoon phase caused 5-35%
yield reduction, though adequate rainfall enabled
strong compensatory growth. Studies on liquid
nano urea revealed comparable results to granular
urea across several centres, with specific advantages
at Kolhapur and in the acidic soils of Nayagarh.
Integration of microbial consortia enhanced yields
and enabled up to 25% reduction in N fertilizer at
some locations. Weed management trials highlighted
severe yield penalties (15-75%) under uncontrolled
weeds; however, a range of pre- and post-emergence
herbicides provided effective control and higher
economic returns.

C. Plant Pathology:

The Plant Pathology programme engaged 16
centres across eight projects. A total of 135 new
red rot isolates were characterized, with early
indications of potentially emerging pathotypes in
the Peninsular Zone. Extensive screening in zonal
varietal trials identified several resistant/ moderately
resistant entries to major diseases including red rot,
smut, wilt, YLD, brown rust, and Pokkah boeng.
Disease surveillance highlighted region-specific
vulnerabilities, particularly red rot and wilt in
subtropical India and foliar diseases in Kerala.
Tissue culture-based management strategies for YLD
continued to show effectiveness across zones.

D. Entomology:

The Entomology discipline implemented nine projects
across 12 centres. Genotype screening in different
zones identified several entries showing MS/HS
reactions to key pests such as early shoot borer,
internode borer, and mealy bugs. Surveys recorded
major pests at manageable levels except isolated
severe top borer outbreaks, with emerging pests
like Phenococcus saccharifolii and spiralling whitefly
noted in some regions. Advances in bio-agent mass
multiplication techniques improved production
efficiency for agents such as Tetrastichus howardi and
Telenomus dignus. White grub management trials



achieved up to 53% reduction in grub incidence in
treated plots. Multi-location borer loss assessment
confirmed superior yield and quality improvements
under combined pest-management approaches,
and economic injury levels for Plassey borer were
established to guide timely interventions.

3. Technology Developed:
(A) Four Sugarcane Varieties released &
notified by CVRC

CoS 17231 (Bismil), Parentage :
C0596260

() CoV389101 X
This sugarcane variety has been released and notified
by CVRC in 2025 for North West Zone comprising
states of Central & western part of Uttar Pradesh,
Punjab, Haryana, Uttarakhand and Rajasthan. It is
a early maturing variety having cane yield (86.35
t/ha), CCS (11.17 t/ha), Sucrose (%) in juice (18.52)
and Pol (%) in cane (13.97). Reaction against red-rot
and smut was Resistant (R) and the reaction against
major insect-pests was found less susceptible (LS)
and tolerant to drought & salinity. This variety was
recommended for growing under irrigated condition.

(ii) CoH 17261 (CoH 179), Parentage : CoH 102 GC

This sugarcane variety has been released and notified
by CVRC in 2025 for North West Zone comprising
states of Punjab, Haryana and Rajasthan only. It is a
mid-late maturing variety having cane yield (89.42
t/ha), CCS (11.15 t/ha), Sucrose (%) in juice (18.32)
and Pol (%) in cane (13.79). Reaction against red-rot
& smut was Resistant (R) and the reaction against
major insect-pests was found less susceptible (LS).
This variety was recommended for growing under
irrigated condition.
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(iii) Co 18022 (Karan-18), Parentage: CoS 8436 X
Co089003

This sugarcane variety has been released and notified
by CVRC in 2025 for North West Zone comprising
states of Central & western part of Uttar Pradesh,
Punjab, Haryana, Uttarakhand and Rajasthan. It is an
mid-late maturing variety having cane yield (86.86 t/
ha), sucrose (%) in Juice (18.87), CCS (11.33 t/ha) and
Pol (%) in cane (13.90). Reaction against the red rot
was moderately resistant (MR), smut was resistant
(R) and reaction against major insect-pests was
found less susceptible (LS). This variety is tolerant
to salinity stress and resilience to drought condition.
This variety was recommended for growing under
irrigated condition.

(iv) CoPDb 18213 (CoPb 100), Parentage: CoJ 72 X Co
1148

This sugarcane variety has been released and notified
by CVRC in 2025 for North West Zone comprising
states of Central & western part of Uttar Pradesh,
Punjab, Haryana, Uttarakhand and Rajasthan. It is a
mid-late maturing variety having cane yield (86.86 t/
ha), sucrose (%) in juice (18.87), CCS (11.33 t/ha) &
Pol (%) in cane (13.90). Reaction against red rot was
moderately resistant (MR), smut was resistant (R).
The variety showed less susceptible (LS) in reaction of
major insect-pests. This variety is Tolerant to salinity
stress and drought. The variety was recommended for
growing under irrigated condition.
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(B) Eight Sugarcane Varieties Identified by
AICRP (S)

Co 09004 (Amritha), Parentage: CoC 671 X CoT
8201

(i)

This sugarcane variety has been identified by
AICRP(S) for release & notification in East Coast Zone
comprising states of Coastal Tamil Nadu & Andhra
Pradesh and Odisha. It is an early maturing variety
having cane yield (110.45 t/ha), sucrose % in juice
(18.68), CCS (14.45 t/ha) and Pol % in cane (14.26).
Reaction against red rot was moderately resistant
(MR), smut was resistant (R). The variety showed less
susceptible (LS) in reaction of major insect-pests.

(ii) Co 18003 (Aroh), Parentage: CoM 0265 X Co
99006

This sugarcane variety has been identified by
AICRP(S) for release & notification in Peninsular
Zone comprising states of Interior Tamil Nadu,
Kerala, Karnataka, Telangana, Gujarat, Maharashtra,
Madhya Pradesh and Chhattisgarh for 360 days
maturity group. This variety having cane yield (116.98
t/ha), sucrose % in juice (20.20), CCS (16.72 t/ha) and
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Pol % in cane (15.32). Reaction against red rot was
moderately resistant (MR), smut was resistant (R).
The variety showed less susceptible (LS) in reaction of
major insect-pests.

(iii) CoP 18437 (Rajendra Ganna-3), Parentage:
CoPant 1216 X Co 1148

This sugarcane variety has been identified by
AICRP(S) for release & notification in North Central
& North Eastern Zones comprising states of Eastern
Uttar Pradesh, Bihar, West Bengal and Assam. It is
an early maturing variety having cane yield (86.31 t/
ha), sucrose % in juice 18.19), CCS (10.98 t/ha) and
Pol % in cane (13.33). Reaction against red rot was
moderately resistant (MR), smut was resistant (R).
The variety showed less susceptible (LS) in reaction of
major insect-pests.

(iv) Co 19017 (Karan-19), Parentage: Co 88006 X Co
86011

This sugarcane variety has been identified by
AICRP(S) for release & notification in North West
Zone comprising states of Central & western part of
Uttar Pradesh, Punjab, Haryana, Uttarakhand and



Rajasthan. It is a mid-late maturing variety having
cane yield (90.19 t/ha), sucrose % in juice (18.76),
CCS (11.90 t/ha) and Pol % in cane (13.93). Reaction
against red rot was moderately resistant (MR), smut
was resistant (R). The variety showed less susceptible
(LS) in reaction of major insect-pests.

(v) CoPb 19182 (CoPb 101), Parentage: Co 98010 X
Co 1148

This sugarcane variety has been identified by
AICRP(S) for release & notification in North West
Zone comprising states of Central & western part of
Uttar Pradesh, Punjab, Haryana, Uttarakhand and
Rajasthan. It is a mid-late maturing variety having
cane yield (88.93 t/ha), sucrose % in juice (18.85),
CCS (11.72 t/ha) and Pol % in cane (13.87). Reaction
against red rot was moderately resistant (MR), smut
was resistant (R). The variety showed less susceptible
(LS) in reaction of major insect-pests.
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(vi) CoLk 19204 (Ikshu-18), Parentage: CoS 8436 X
CoSe 92423

This sugarcane variety has been identified by
AICRP(S) for release & notification in North West
Zone comprising states of Central & western part of
Uttar Pradesh, Punjab, Haryana, Uttarakhand and
Rajasthan. It is a mid-late maturing variety having
cane yield (87.33 t/ha), sucrose % in juice (18.59),
CCS (11.33 t/ha) and Pol % in cane (12.92). Reaction
against red rot was resistant (R), smut was moderately
susceptible (MS). The variety showed less susceptible
(LS) in reaction of major insect-pests.

(vii) CoS 19235 (Shekhar), Parentage: Co 0238 X
CoSe 92423

This sugarcane variety has been identified by
AICRP(S) for release & notification in North West
Zone comprising states of Central & western part of
Uttar Pradesh, Punjab, Haryana, Uttarakhand and
Rajasthan. It is a mid-late maturing variety having
cane yield (92.69 t/ha), sucrose % in juice (18.87),
CCS (12.16 t/ha) and Pol % in cane (13.66). Reaction
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against red rot was moderately resistant (MR), smut
was moderately susceptible (MS). The variety showed
less susceptible (LS) in reaction of major insect-pests.

(viii) CoA 20322 (2014 A 142), Parentage: CoV 89101 X
ISH 69

This sugarcane variety has been identified by
AICRP(S) for release & notification in East Coast Zone
comprising states of Coastal Tamil Nadu & Andhra
Pradesh and Odisha. It is a mid-late maturing variety
having cane yield (117.01 t/ha), sucrose % in juice
(17.24), CCS (14.05 t/ha) and Pol % in cane (13.25).
Reaction against red rot was moderately resistant
(MR), smut was resistant (R). The variety showed less
susceptible (LS) in reaction of major insect-pests.
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CHAPTER 11

ICAR-Krishi Vigyan Kendra-I, Lucknow

On Farm Testing/Trials (OFTs)

OFTs are most important mandatory component of KVK under which evaluation of recent developed technologies
or varieties in specific agroclimatic condition for future recommendations or popularization is done. Three OFTs
pertaining to various disciplines as per identified major thrust areas were conducted during the year as per the
details given below:

Assessment of different canopy management system in mango tree

Orchardist of Lucknow district not follow the canopy management practices, so they may get unsatisfactory
production. Therefore, we conducted an OFT for assessment of different canopy management system in mango
tree. OFT has been conducted at farmers field and results are awaited.

Performance of artificial insemination through sex sorted semen in cows to increase the
female calving ratio and milk production of Lucknow district

An OFT has been conducted to evaluate the performance of different types of sex sorted semen with particular
reference to Gir and Sahiwal breed semen. Results are awaited.

OFT has been conducted regarding reduction of wheat yield due to farmers delay in first irrigation (crown root
initiation stage) and avoid irrigation during dough stage causes low yield of wheat due to less tillering and
shrinking of grains due to terminal heat stress and result are awaited.

Frontline demonstrations

Cluster Frontline Demonstration on mustard, wheat and berseem were conducted at 652 farmer’s field in 151.0
ha area.

Frontline demonstrations on oilseed, cereals and fodder crops

Economics of Economics of check
2 Yield (q/h
% e (s = demonstration (Rs./ha) (Rs./ha)
o B v <
o e p Demo S8
< g > & g
Cro £ g T 8 8= 'y g £
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Mustard ICM Improved Giriraj 267 100 Result Awaited

variety

Mustard ICM Improved RH- 115 235 Result Awaited
variety 725

Wheat ICM Improved DBW- 174 25 Result Awaited
variety 327

Berseem ICM Improved BL-42 96 2.5 Result Awaited
variety

Training Pogrammes

Krishi Vigyan Kendra has conducted 28 training programmes for 745 participating farmers and farm women,
rural youth and extension functionaries on various topics with an objective to improve skill and upgrade their
knowledge about developed and potent product. All training programmes were fully skilled oriented and
conducted following the principles of “Learning by doing”.
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Clientele No. of Courses Male Female Total participants
Farmers & farm women 21 466 52 518
Sponsored and RAWE Student Training 5 107 56 163
Extension Functionaries 2 64 0 64
Total 28 637 108 745
Other Extension activities conducted by KVK
Activities No. of No. of No. of Extension = TOTAL
programmes farmers Personnel
Advisory Services 4342 6106 0 6106
Group discussions 5 112 6 118
Kisan Ghosthi 3 968 87 1055
Radio Talk 6 Mass Mass Mass
Exhibition 1 500 67 567
Scientists' visit to farmers field 59 307 136 443
Method Demonstrations 29 2382 190 2572
Celebration of important days 3 280 68 348
Lecture Delivered 137 12142 971 13113
Live telecast of Pradhan Mantri Dhan 1 153 158
Dhanya Krishi Yojana 5
World Soil Day 1 40 2 42
Kisan Diwas 1 160 5 165
Viksit Krishi Sankalp Abhiyan 135 14126 1058 15184
Other 5 1026 125 1151
Total 4728 38302 2720 41022
Farm production
Crop Name of the crop Name of the variety Name of the hybrid  Quantity of seed (q)
Cereals Wheat DBW-187 20.0
Paddy PB-1 20.0
Barley = 15.0
Oilseeds Mustard Giriraj 11.8
Total 66.8
Production of planting materials by the KVKs
Crop Name of the crop Name of the variety = Name of the hybrid Number
Fruits Mango 1000
Bael 500
Guava 500
Total 2000
Production of Bio-Products
Bio Products Name of the bio-product Quantity Kg Value (Rs.)  No. of Farmers
Bio Fertilisers Vermicompost 1000 15000
Cow Milk (Liter) 4285 214250
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On Farm Trials

Training programme on Natural Farming and Live telecast of 19" PM Kisan Samman Nidhi Yojana under the Chairmanship
of MLA, Mohanlalganj, Lucknow U.P.

Viksit Krishi Sankalp Abhiyan -2025

80



ANNUAL REPORT 2025

Live telecast of 21" PM Kisan Samman Nidhi Yojana under the Chairmanship of Director, ISRI, Lucknow
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CHAPTER 12

ICAR- ISRI, Krishi Vigyan Kendra-II, Lakhimpur Kheri

Executive Summary

SL No Detail of events Number of training Beneficiary
Target Achievements Target Achievements
1  Training 65 Nos 44 Nos 1300 1159
2 Trainings under SCSP - 5 Nos - 260
3  Natural Farming Training - 3 Nos - 3
4 FLD 07 ha/100 07 ha/100 Nos 196 220
Nos
5 OFT 08 Nos 08 Nos 57 64
6  Field Day 8 Nos 8 Nos 160 220
7 Kisan Goshthi 7 Nos 19 Nos 350 700
8  Exhibition 12 Nos 12 Nos 95 95
9  Film Show 05 Nos 05 Nos 136 136
10  Group Meetings 36 Nos 36 Nos 1100 1209
11  Lectures Delivered as resource 80 Nos 80 Nos 1600 3811
persons
12 Newspaper coverage - 11 Nos - =
13 Advisory Services - 788 Nos - 788
14  Scientisits Visit to farmers filed 180 Nos 210 Nos 900 1240
15  Farmer Visit to KVK - 1700 Nos = 1700
16  Animal Health Camp 02 Nos 02 Nos 80 153
17  Celebration of Important Days 08 Nos 08 Nos 670 700
Total 6644 12458
Achievements under SCSP scheme: To increase Brinjal production of the district was

o carried out. Here, this OFT was carried out because
° SuCFessfuIly distributed 188 Qt. of wheat seed Non availability of quality seeds and unawareness
variety DBW-187, DBW-327, DBW-370, DBW- of scientific cultivation practices to the farmers

371 and WH-1270 to 701 SC farmers under SCSP. therefore, the trial was taken through adopting

scientific cultivation practices in which farmers were

®  Successfully distributed new varieties of 2 Qtl
Field pea (Variety-IPFP12-2), 1.5 Qtl Gram
(CVG-202), 05 Qtl Lentil (Variety L-4729), 02
Qtl Mustard RH-749 among 395 SC Farmers
for increasing the yield and doubling farmer’s
income under FLD programme.

Research Achievements :

Technology Transfer

Performance Evaluation on Assessment
of High yielding bacterial wilt resistant
varieties of Brinjal):
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given advice’s regarding used of HYVs, trainings,
and method demonstration to the farmers. Result still
awaited.

Assessment of high yielding variety of
Tomato var- Arka Abhed:

On Farm Testing on Evaluation of high yielding
variety of Tomato (Var- Arka Abhed) to increase
tomato production of the district was carried out. Here,
this OFT was carried out because non-availability of
quality seeds and unawareness of scientific cultivation
practices to the farmers therefore the trial was taken
through adopting scientific cultivation practices in
which farmers were given advice’s regarding used
of HYVs, trainingsand method demonstration to the
farmers. Result still awaited.

Assessment of Feeding of balance ratio and
mineral mixture to buffalo heifers for early
onset of heat:

On farm testing on Assessment of Feeding of balance
ratio and mineral mixture to buffalo heifers for early
onset of heat was done. The problem was identified
of slow weight gain and late onset of heat in buffalo
heifers which ultimately imposes the economic loses
to the farmers. Here in farmers practice only green
fodder was offered to the animals while in technology
under assessment the animals were offered green

fodder, 1.5 Kg concentrate feed and 50 gm mineral
mixture per day for one year. Farmers are happy with
the result. The BC ratio of trial was observed 1:1.50 in
comparison to controlled 1:2.03.

Assessment of Feeding of Linseed Cake to
repeat breeder buffaloes:

On farm testing on Assessment of Feeding of Linseed
Cake to repeat breeder buffaloes was done. The
Problem was identified in the field that the buffaloes
are not conceiving after getting the service i.e. repeat
breeding happens. This increases the inter-calving
period ultimately imposes the economic loses to the
farmers. Here in farmers practice only green fodder
and concentrate feed was offered to the animals while
in technology under assessment the animals were
offered green fodder, 1.5 Kg concentrate feed and 1
Kg Linseed Cake per day for 20 days. Farmer is happy
with the result. The BC ratio of trial was observed
1:1.95 in comparison to controlled 1:7.31.

Integrated management of Pod Borer
(Helicoverpa armigera) in Urdbean:

Pod Borer (Helicoverpa armigera) being a polyphagous
pest of agricultural crops which may cause of serious
losses in urdbean production. The immature larvae
feed on crops at all stages of plant development,
damaging flowers and pods. The pest gained
importance in all growing areas, where it led to
complete crop failure. Pod Borer cause loss es up to 60
per cent leading to the discouragement of growers of
the crops. We conducted two technology option at 10
farmers field. Technical option-1 Deploy pheromone
trap @ 5 /ha+ Spray HaNPV @ 1ml/1+ Spray of
emamectin benzoate 5 SG @ 0.2 g/1 and Technical
option-2 Deploy pheromone trap @ 5 /ha+ Neem oil
3000ppm @ 20 ml/1 + Spray HaNPV @ 1ml/1 + border
crops at 10 farmers field. Farmer are happy with the
result. The BC ratio of trial was observed 1:1.39 in
comparison to controlled 1:1.89.



Evaluation of agrowaste for oyster
mushroom (Pleurotus ostreatus var. florida)
cultivation.

Agricultural wastes disposal is of primary concern in
today’s world as they are rich in nutrient and their
disposal without pre-treatment can cause leaching
in field, which can cause environment pollution.
To overcome this problem, mushroom cultivation
on these agricultural wastes is the most ecofriendly
method to reduce the level of nutrients at acceptable
range to be used as manure. Besides overcoming this
problem defined combination of agricultural wastes
also gives high yield of mushroom in a cost effective
manner. We conducted three technology options at
05 farmers field. Technology Option-1- Paddy straw,
Technical Option-1I: Sugarcane straw + Banana straw
+ Sugarcane Bagasse, Technical Option-III: Lentil
+ mustard+ Pegion pea husk so we get highest B:C
Ratio is 1.18.

3. Technology Developed: NIL

Transfer of Technology through FLDs

41 Transfer of technology on “Popularization
of Broccoli Var Saki” was done to popularize
the broccoli cultivation in the district. Broccoli

M ICAR-INDIAN SUGARCANE
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Var- Saki planted during rabi season. Now
farmers get aware and it’s a beneficial crop for
Lakhimpur Kheri farmers. Total Twenty (20)
numbers of Farmers directly benefited. Result is
still awaited.

42 Transfer of technology on Popularization
of Chilli Variety Arka Tejaswi also done to
demonstrate the high yielding varieties of Chilli
at farmers field with recommended spacing.
Usually farmers cultivating local cultivars
and not maintaining the proper spacing in the
district. Variety grown successfully and farmers
are showing big interest to adopt the technology.
Total Twenty (20) numbers of Farmers direct
benefited. . Result is still awaited.

4.3 Transfer of technology on production potential
of animal husbandry, 100 demonstrations was
conducted on deworming of buffalo calves.

4.4 Transfer of technology on “Popularization of
Fodder Variety Hybrid Napier Bazra IGFRI6. We
archived great success in this filed. B:C Ratio is
1:2.30

Training Organized:

Capacity building of Farmers, Farm women,
rural youth, extension functionaries and
other stake holders :

To upgrade the knowledge of farm and farm women
and rural youth KVK organized 44 no of Trainings
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Program Total 1159 farmers including farm women Training under SCSP:-
and rural youth were benefited which cover plant

protection, horticultural and animal science aspects. Training programme for SC farmers.
Discipline Train- Male Female Total Discipline T:rain— Male Female Total
ings ings

Agronomy 8 241 23 264 Agronomy 1 45 6 51
Horticulture 14 209 122 331 Plant Protection 2 88 19 107
Animal Science 10 236 28 264 Horticulture 1 49 7 56
Plant Protection 12 230 70 300 Animal Science 1 44 2 46
Grand Total 44 916 243 1159 Grand Total 5 226 34 260

Information of Natural Farming

SL. Name of the Name No. of desi  Land Crops No. of Area  Crops Any significant
No. District of the (indige-  holding Grown Yearsin Covered Grownun- achievements under
Farmers nous) COWs (ha) Natural under der Natural natural farming
Farming Natural Farming
Farming
1 Lakhimpur  Shri Jagta- 4 - Wheat 4 1.0ha  Wheat Var. Natural farming has
Kheri ar Singh (Sona Moti) led to improvements
in soil health
2 Lakhimpur  Dr. Harish 2 - Wheat 2 0.5ha  Wheat Var. Natural farming has
Kheri Singh (Sona Moti) led to improvements
in soil health
8 Lakhimpur ~ Smt. Mee- 2 - Wheat 2 0.5ha  Wheat Var. Natural farming has
Kheri na Singh (Sona Moti) led to improvements
in soil health

Glimpse of Training programmes

Metabolic disease management of dairy animals

Agro waste management through oyster mushroom Integrated disease management in sugarcane
cultivation
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CHAPTER 13

Patent, Copyright & Technologies

1. Patent Filled : Nil

2. Design registration

Name of Innovation/  Date of Filing Specification Status
Technology
Tractor Operated Sug- 6/01/2025 FER Filled
arcane Single Bud Sett (04/04/2025)
Cutter Planter
Manual Sugarcane 6,/01/2025 FER Filled
Stripper- Cum- De- (04/04/2025)
topper
Tractor Operated 14/10/2025 FER Filled
Cane Node Planter (05/01/2026)
3. Copyright : A total of 27 copyright granted and 44 copyright under Scrutiny
4. Technology developed/Commercialized
Name of the Technology Year Name of the Industry Partner =~ Amount of Licens-
ing Fee (Rs.)
Disc type ratoon management device (disc 2025 M/s Punjab Engineers, Meerut 10,000
RMD)
Deep furrow sugarcane cutter planter (two 2025 M/s Punjab Engineers, Meerut 10,000
row automatic sugarcane cutter planter)
Tractor operated trash mulcher-cum-stubble 2025 M/s Punjab Engineers, Meerut 50,000
shaver device for sugarcane ratoon crop
Tractor operated deep furrower (ridger) 2025 M/s Punjab Engineers, Meerut 50,000
Tractor-operated ring pit digger 2025 M/s Punjab Engineers, Meerut 10,000
Single bud/node cutter (manual) 2025 M/s Punjab Engineers, Meerut 10,000
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Tractor-operated trench opener 2025 M/s Punjab Engineers, Meerut 10,000
Sugarcane stripper-cum-detrasher (manual) 2025 M/s Punjab Engineers, Meerut 10,000
Seed drill (manual) 2025 M/s Punjab Engineers, Meerut 10,000
Disc type ratoon management device (disc 2025 M/s Punjab Engineers, Meerut 10,000
RMD),

Disc type ratoon management device (disc 2025 M/s Upadhyay Manufacturers, 10,000
RMD) Agra, Uttar Pradesh

Deep furrow sugarcane cutter planter (two 2025 M/s Upadhyay Manufacturers, 10,000
row automatic sugarcane cutter planter) Agra, Uttar Pradesh

Tractor operated trash mulcher-cum-stubble 2025 M/s Upadhyay Manufacturers, 50,000
shaver device Agra, Uttar Pradesh

5. MOUs with University/Institution/Organisations

SI University Date

No.

1 M/s Jarbits Pvt Ltd, Lucknow, Uttar Pradesh March 28, 2025
2 Indian Farmers Fertiliser Cooperative Limited, New Delhi April 01, 2025

3 Dr. Bangali Baboo to Promote Jaggery Innovations by Instituting the “Dr. Bangali = April 17, 2025
Baboo Jaggery Innovator Award":

4 Zuari Industries Pvt Ltd (ZIL), Aira, Lakhimpur Khiri, Uttar Pradesh April 23, 2025
5 Pragmatix Research & Advisory Services Private Limited, New Delhi April 29, 2025
6 Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110  July 23, 2025

7 Cane Development & Sugar Industries Department, Udham Singh Nagar, North- November 19, 2025
West Zone Uttarakhand
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Human Resource Development

1. Capacity Building of ISRI Officials

Name Training Programme Venue Date
Y. E. Thorat Molecular taxonomy and DNA Barcodes ICAR-CIFE, Mumbai 20t-27% Jan., 2025
Sayanti G. NAAS - 8" Pedagogy development programme National Academy of  28"Jan-1° Feb.,
Majmudar on enhancing pedagogical competencies for Agricultural Sciences 2025
agricultural education. Complex, New Delhi
Srinivas K. Technology forecasting and foresight methods =~ ICAR-NAARM, 034-07* Feb., 2025
with applications agriculture and allied sectors ~ Hyderabad
Shweta Singh Training on virome profiling in plants: advanced Division of Plant 10* -11** March,
methods for discovery and analysis under the Pathology, ICAR-Indian 2025
national professor programme Agricultural Research
Institute, New Delhi
Srinivas K. Chemical Ecology: insect-plant-microbe ICAR-IIHR, Bangalore 17" - 26" March
interaction 2025
Sayanti G. 21-day Online training on advanced statistical ICAR-NIASM, Baramati 16" July - 5" Aug,,
Majmudar and machine learning techniques for data 2025

analysis using open-source software for abiotic
stress management in agriculture”

Newly joined 21-Day Training Programme for Newly Recruited ICAR-ISRIL, Lucknow 06" Aug.- 04™
Technicians Technicians Sept., 2025

Y. E. Thorat Standardization of techniques for nematode ICAR-NBAIR, 15%-20% Sept., 2025
killing, fixing, and mounting for morphological Bengaluru
observations, especially the techniques of
hydration and rehydration of each stage of
EPN and morphometric measurement, SEM
microscopy and imaging

Y. E. Thorat Master training programme organised by MPKYV, Rahuri 15* Oct., 2025.
Syngenta India Foundation Ltd.

2. Training/Workshop to Farmers/Students

S. Title Date No. of Participants

No. Male Female Student Total

1.  Value added jaggery training programme of Farmer 06" Jan., 2025 15 05 06 26
form Motihari, Bihar under ATMA at ISRI, Lucknow

2. One day training programme on Biological Control 07 Jan.,2025 100

of pests in sugarcane under SCSP at command area
of Krantiagarani Dr. G. D. Bapu Lad Cooperative
Sugar Factory, Kundal, Sangli, Maharashtra
3. Farmers training programme on sugarcane and 21*]Jan., 2025 25 00 04 29
jaggery production technology to farmers of
Hazaribagh under NABARD, at ISRI, Lucknow

4. IPWG Workshop on multidisciplinary approaches = 23 -28" Feb., 16 14 05 35
toward phytoplasma associated diseases detection 2025
and management

5. Training program on “ 3= [gdl AT TS H I afid  04* March, 0 20 03 23

3dIq” for the SC beneficiary group at Bhairampur, 2025
Block Mohanlalganj, Lucknow
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

One day training programme on Healthy Seed cane
production in sugarcane for the farmers from the
command area of Krantiagarani Dr. G. D. Bapu Lad
Cooperative Sugar Factory, Kundal, Sangli,
Maharashtra

Technology Demonstration Mela at ISRI, Lucknow

Training programme on Small- scale start-ups
and entrepreneurship in bio-control agents mass
production for the management of insect pests and
diseases for sustainable and eco-friendly agriculture
sponsored by sponsored by MSME, Govt. of India,
New Delhi

Training cum exposure visit of B.Sc (Hons) Ag.
Students of SHUATS, Naini, Prayagraj for Sugarcane
and its Value added product

One day training programme on Backyard Poultry
Farming under SCSP for the command area of
Loknete Marutrao Ghule Patil Dnyaneshwar
Cooperative Sugar Mill, Newasa, Ahilyanagr

Training programme on processing and value
addition of mango under SCSP Scheme
Demonstration and exposure visit of newly recruited
agriculture graduates under Dalmia Bharat sugar
and industry Itd. at ISRI, Lucknow

Awareness programme on jaggery value addition at
ISRI, Lucknow

Demonstration on jaggery production technology
to student from narayan institute of agricultural
sciences GNSU, sasaram rohtas, Bihar, at ISRI,
Lucknow

Demonstration on jaggery production technology
to officers from sugarcane industries department,
Govt. of Bihar at ISRI, Lucknow

One-day workshop on biotechnology popularization
and skill development for school students in
collaboration with the biotech research society, India
(BRSI)

Training programme cum demonstrating on
sugarcane jaggery and its value added products
to farmers of kashipur, udham singh nagar,
Uttarakhand at ISRI, Lucknow

Training programme on 3 adl ¥ &9 e & T
affd Id1G under SCSP Scheme

Training programme on production techniques of
biocontrol agents, pheromones and plant based
insecticides

Practical training and demonstration on agricultural
mechanization for advanced sugarcane cultivation
and jaggery processing under SCSP

Winter school on hands on training- innovative
culturing approaches for quality mass production of
biological control agents and biopesticides
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Winter school on Hands on training- Innovative culturing
Approaches for quality mass production of biological
control agents and biopesticides during 09" - 18" December,

2025
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IPWG Workshop on Multidisciplinary —approaches
toward phytoplasma associated diseases detection and
management held during February 23 -28%, 2025 at ICAR-
ISRI, Lucknow Uttar Pradesh

Technology Demonstratlon Mela at ISRI, Lucknow
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CHAPTER 15

Honors/ Awards/ Recognition

Dr. Dinesh Singh (Head)

e  Elected as President, Indian Phytopathological
Society, New Delhi (2025-26).

e Prof. R. P. Purkayastha Memorial Lecture
Award (2025) by the Indian Mycological Society,
Kolkata (West Bengal).

Prof. R. P. Purkayastha Memorial Lecture Award (2025)

Dr. Tapendra Kumar Srivastava

° Section Editor, Indian Journal of Agricultural
Sciences (ICAR-DKMA, New Delhi)

e  Expert Panel Member, UPCAR (Research Project

Evaluation)

° Member, Varietal Identification Committee
(AICRP on Sugarcane)

° PhD thesis Examiner/Evaluator (IARI, CSAU&T,
DRPCAU)

e Member, Rajya Krishi Salahkar Samiti

Dr Lal Singh Gangwar

° External Examiner at ICAR-IVRI, Bareilly for
M.Sc. (Agricultural Economics) examinations,
including oral comprehensive and thesis viva-
voce (two students).

e  Examiner at Lucknow University for B.Sc.
(Hons.) Agriculture examination.

e  Received Best Research Paper award for work on
deep learning-based identification of promising
sugarcane genotypes (Society for Sugarcane
Research and Development).

Dr. Swapna M.

° Coordinator, UG Programme, IARI Academic
Hub (up to Sept. 2025)

° Member, Board of Studies, IARI Lucknow Hub

° Member, Institute Management Committee,
ICAR-IGFRI, Jhansi

Dr. Manoj Kumar Tripathi

° Editor of Hindi magazine IKSHU, ICAR-ISRI,
Lucknow

e MSc (Ag.) & PhD thesis examiner/evaluator
(GBPUAT, Pantnagar)

Dr. Sanjeev Kumar (Biotech)

e  Coordinator, PG Programme (IARI-Lucknow
Academic Hub) up to Sept. 2025

e  DBT Nominee, Institute Biosafety Committee
(ICAR-IIPR, Kanpur)

e Expert Member, Central Compliance Committee
(RCGM, DBT) for GE cotton trials (2024-2027)

° Member Secretary, Research Advisory
Committee (ICAR-ISRI, Lucknow) (2023-2026)

° Member, Board of Studies, IARI-Lucknow Hub

Dr. Saiyed Irfan Anwar

e Member of the Organizing Committee for
the 37" National Convention of Agricultural
Engineers and National Seminar on “Innovative
Approaches in Agricultural Engineering for
Agriculture of Viksit Bharat - A Roadmap
towards 2047”7, organized by the Institution of
Engineers (India) from 29*-30" August, 2025.

e  Elected as a Member (Agricultural Engineering)
in the State Centre Committee of the Institution

e Awarded SERB-DST sponsored  Vritika of Engineers (India).
Interp Sh.lp on Al-based sugarcane - crop ° Serving as Secretary, Lucknow Chapter of the
monitoring; organized programme for four Indian Society of Agricultural Engineers.
interns.
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Dr. Syed Sarfaroz Hasan

Examiner at Integral University, Lucknow for
BSc (Hons) Agriculture examination.

Dr. Ashutosh Kumar Mall

Editorial Board Member viz.,, Sugar Tech,
Springer Publications, BMC Plant Biology,
Springer Publications, Frontier in Plant Sciences

Institute  management Committee (IMC),
Member, ICAR-National Research Centre on
Litchi Muzaffarpur (Bihar)

Councilor (Mid-Eastern Zone), Executive
Council of Indian Society of Genetics & Plant
Breeding for 2023-2025.

Dr. Rakesh Kumar Singh, Senior Scientist
& Head

Best Poster Award at the National Seminar on
“ Agri-diversification and Eco-regional Farming”
held at ICAR-MGIFRI, Piprakothi, Motihari,
Bihar from 4"-5% March 2025.

Best Oral Presentation Award-2025 at the 4"
International Conference on “Recent Trends and
Development in Agricultural, Biological and
Environmental Sciences” held at Hindustani
Academy, Prayagraj, Uttar Pradesh from 13-
14" August 2025.

OutstandingScientist Award-2025atthe National
Conference on “Transdisciplinary Innovations
for Sustainability: Advances in Environmental,
Agricultural, Biological, and Sugarcane Sciences
(TISAEABSS-2025)”, organized in hybrid mode
by Environment, Agriculture and Education
Society, Bareilly, in collaboration with ICAR-
Indian Sugarcane Research Institute, Lucknow,
and other partner institutions on 23 August
2025.

Best Poster Presentation Award at the 1%
International Farming Systems Conference
(IFSC-2025) on “Transforming Food, Land and
Water Systems under Global Climate Change”
held at Modipuram, Meerut from 7% -9 March
2025.

Best KVK Senior Scientist Award (Animal
Nutrition) at the International Conference on
“Sustainable Environments for Agriculture,
Biodiversity, Technology and Market for
Next Generation (SEABTMG-2025)”, jointly
organized by Himachal Pradesh University,
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Shimla, and collaborating institutions from 13"
-14" September 2025.

Dr. Rahul Kumar Tiwari

Indian Potato Association-Kausalya Sikka
Team Research Award (2024) at ICAR-CPRS,
Modipuram on 30 January, 2025.

Young Scientist Award from the Environment,
Agriculture and Education Society, Bareilly
(U.P.) on 23 August, 2025.

Dr. Shweta Singh

Indian National Science Academy Visiting
Scientist Fellowship 2024-2025, sponsored by
INSA, New Delhi.

Best Oral Presentation Award for the research
titled “Data-driven genome editing in elF4E-2
in sugarcane for Polerovirus resistance” at the
International Congress on Unlocking Artificial
Intelligence and Robotics Driven Smart
Agriculture for Viksit Bharat, held at Integral
University, Lucknow during 23" -24" December
2025.

Best Poster Award at IPWG-2025.

Best Young Scientist Award at ICAR-ISRI,
Lucknow, on the occasion of its 74" Foundation
Day held on 16" February 2025.

Dr. Rajeev Kumar

Outstanding Scientist Award-2025 by the
Environment, Agriculture and Education
Society, Bareilly (U.P.) in association with the
Association for Indian Cryptogams, Lucknow
(U.P).

Dr. Sayanti Guha Majmudar

Best Oral Presentation Award at the National
Conference on “Transdisciplinary Innovations
for Sustainability: Advances in Environmental,
Agricultural, Biological, and Sugarcane Sciences
(TISAEABSS-2025)”, held at ICAR-Indian
Sugarcane Research Institute, Lucknow on 23w
August 2025.

Best Paper Presentation Award at the AAAS
National Conference on “Transformative
Approaches and Smart Technology in Plant and
Animal Health for Sustainable and Climate-
Ready Agriculture”, organized at Palli Siksha
Bhavana, Visva-Bharati University, West Bengal
from 18" -19* September 2025.
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Dr. Yogesh Ekanathrao Thorat

Thorat Y. E.,, D. N. Borase, and Aruna Baitha
(2025) received the Best Oral Paper Presentation
Award for their paper titled “Field Efficacy
of Heterorhabditis indica (Entomopathogenic
Nematodes) against White Grubs in Sugarcane”
at the 3rd International Conference on
“Innovations in Biotechnology Research for
Sustainable Bioresources and Bioeconomy:

Challenges and Practices”, held at Kopargaon on
281 -29"™ March 2025.

Yogesh E. Thorat, Dnyaneshwar N. Borase,
Arun Baitha, and Dinesh Singh (2025) received
the Best Oral Paper Presentation Award for
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their paper titled “Susceptibility of White Grubs
to Indigenous Strains of Entomopathogenic
Nematodes from Maharashtra” at the National
Nematology Symposium-2025, held at ICAR-
IIOR, Hyderabad, from 26" -28% November
2025.

Y. E. Thorat served as a reviewer for the Journal
of Environmental Science and Plant Disease,
an External Member of the Board of Studies
(Agricultural Entomology) at MPKV, Rahuri,
and a Member of the Editorial Board (Plant
Protection) of Food and Scientific Reports: A
multidisciplinary electronic magazine (ISSN
23582-5437).
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Ahmed S, Priyadarshini P, Indu, Rana M, Yadav
G, Rai AK and Singhal RK. (2025). Effect of
salinity stress on growth, physio-biochemical and
ion homeostasis and activation of antioxidant

defense responses in Avena spp. Cereal Research
Communications, 53(4): 2237-2256 (NAAS: 7.9)

Ainmisha, Singh D, Modnal KK, Pankaj, Padaria
JC, Vignesh M, Bashyall BM, Kamra A, Nivedita,
Shreya, Sharma S, Patidar R, Gupta N and
Dhiman S. (2025). Molecular characterization
of plant growth promoting rhizobacteria
associated with bacterial stalk rot disease in
maize by using 165 rRNA sequence analysis.
Ama, Agricultural Mechanization in Asia, Africa and
Latin America, 56(1): 19905-19912. DOI: 13377 /
Ama.31.12.2024.01. (NAAS: 6.40)

AmareshG, Nunavath A, Appunu C, Viswanathan
C, Kumar R, Gujjar RS and Manimekalai R.
(2025). Advanced genome editing technologies:
potentials and prospects in improvement of
sugar crops. Sugar Tech, 27(1): 14-28. https:/ /doi.
org/10.1007 /s12355-024-01447-4 (NAAS: 7.80)

Anam, Yadav K, Singh P and Singh RK (2024).
Navigating sugarcane’s growth matrix for yield
maximization through ethrel and GA3- Beyond
tradition. Acta Scientific Agriculture, 8 (10):50-69.

Anam, Yadav K, Srivastava TK, Singh P and
Singh RK. (2025). Ethrel and GA3 induced
physiobiochemical alterations in sugarcane for
maneuvering the biometric traits for enhancing
cane and sugar yield. Indian Journal of Agricultural
Research, 1-7. (NAAS: 5.60)

Avashthi H, Angadi UB, Majumdar SG, Bhati J,
Singh DB, Chandra M, Singh JK, Sinha A, Shah
S and Mishra DC. (2025). A systematic review
on revolutionizing veterinary drug discovery:
harnessing omics data to combat complex diseases
in domestic animals. Network Modeling Analysis in
Health Informatics and Bioinformatics, 14(1):60.

Basu T, Singh A, Patil VU, Tiwari JK, Gujjar
RS and Upadhyay AK. (2025). Comparative
transcriptome analysis of potato (Solanum
tuberosum L.) tubers at different developmental
stages of the cryopreserved germplasm. Potato
Research, 68(4): 1-19. https://doi.org/10.1007/
s11540-024-09843-9 (NAAS: 8.3)
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Batra S, Gujjar RS, Kumar R, Goswami SK,
Tiwari RK, Chinnaswamy A, Manimekalai R,
Ramanathan V and KumarS. (2025). Colletotrichum
falcatum proteome unraveled the promising
functions of Myosin-1 and polyketide synthase
proteins in instigating the pathogen virulence.
Journal of Crop Health, 77(3):81. https://doi.
org/10.1007/s10343-025-01148-2 (NAAS: 8.7)

Ceasar SA, Sharma A, Pandey H, Devadas VS,
Kesavan AK, Heisnam P, Vashishth A, Misra
V, Mall AK (2025). Millets: Nutrient-rich and
climate resilient crops for sustainable agriculture
and diverse culinary applications. Journal of Food
Composition and Analysis, 137: 106984. (NAAS:
10.6)

Chaitanya M, Suroshe SS, Kirankumar GN,
Srinivas K and Venkanna Y. (2025). Predatory
efficiency of six spotted ladybird beetle,
Cheilomenes sexmaculata (Fabricius) against the

mixed prey densities: a functional response
analysis. Phytoparasitica, 53(1):5. (NAAS: 7.50)

Chaitanya M, Suroshe SS, Kumar GNK,
Keerthi MC and Srinivas K. (2025). Foraging
behaviour of Cheilomenes sexmaculata Fabricius
(Coleoptera: Coccinellidae) against the Paracoccus
marginatus Williams & Granara de Willink
(Hemiptera: Pseudococcidae). National Academy
Science Letters. https://doi.org/10.1007/s40009-
025-01821-0. (NAAS: 7.20)

Chand S, Kumar S, Roy AK, Vijay D, Choudhary
BB, Indu and Panchta R. (2025). Analyzing trends
and future projections in fodder oats (Avena sativa
L.) for quality seed production in India. Frontiers
in plant science, 16, (NAAS:10.80)

Chandrashekara KM, Suroshe SS, Hithesh
GR, Chander S, Kumar R, Nagaraju KG,
Srinivas K, Siddaswamy RH, Mallanagouda
C, Madhuri EV, Rupali JS, Ramakrishnan
L and Venkatachalapathi HH (2025). Floral
diversity shapes herbivore colonization, natural
enemy performance, and economic returns in
cauliflower. Horticulturae, 11(9): 1045. https://
doi.org/10.3390/ horticulturae 11091045. (NAAS:
9.10)

Choudhary P, Chakdar H, Verma S, Goswami
S and Srivastava AK (2025). Fungal specific lectin
FGB1 based LAMP assay for specific detection of
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Fusarium oxysporum £. sp. ciceris causing Fusarium
wilt in chickpea. Journal of Plant Pathology, 107(1).
https://doi.org/10.1007/s42161-025-01882-6
(NAAS: 8.20).

Chugh R, Sandhir Y, Gujjar RS, Handa V and
Upadhyay AK (2026). Exploring the potential cross
reactivity of allergenic proteins from Anacardium
occidentale using in-silico approaches. Journal of
Proteins and Proteomics, 17, 73-87. https://doi.
org/10.1007 /s42485-025-00202-x (NAAS: 7.0)

Dubey AK, Jha PK, Shubha K, Singh RN, Tamta
M, Sah S, Kumar S, Kumar S, Kumar, R, Saurabh
K, Kumar R, Das A, Prasad PVV and Choudhary
AK (2025). Predicting yellow mosaic disease
severity in yardlong bean using visible imaging
coupled with machine learning model. Scientific
Reports, 15(1): 24886. (NAAS: 9.80)

Dnyaneshwar N. Borase, Yogesh E. Thorat,
Bharat M. Bhalerao, Rajeev Kumar, Rajesh U.
Modi, Dinesh Singh, Arjun Singh, Santosh G.
Watpade, Prashant P. Patil (2026). Post-Harvest
deterioration in sugarcane juice quality and
sucrose under different harvesting methods and
storage duration in the tropical conditions. Sugar
Tech. https:/ /doi.org/10.1007 /s12355-026-01727-
1 (NAAS: 8.0

Dwivedi AP, Shukla SK, Jaiswal VP, Singh VP,
Singh AK, Tripathi MK, Yadav SK, Singh SR,
Singh KK, Srivastava TK, Sharma L, Nagargade
M, Kumari K, Kumar S, Kumar R, Singh SP, Dubey
AK, Singh RK, Singh RP, Patra A and Kumar R.
(2025). Soil quality parameters, crop yields and
economics as influenced by intercropping with
autumn sugarcane in subtropical India. Sugar
Tech, 27, 1141-1153. https://doi.org/10.1007/
s12355-025-01560-y. (NAAS: 7.80)

Gangwar LS, Hasan SS and Singh K (2025).
Significance of information communication
technologies in sugarcane production
management and marketing of sweetener

products in India. Indian Journal of Agricultural
Marketing, 39(1): 157-158 (NAAS: 4.42)

Ghosh T, Atta K, Mondal S, Bandyopadhyay S,
Singh AP, Jha UC, Kumar R and Gujjar RS (2025).
Hormonal signaling at seed germination and
seedling stage of plants under salinity stress. Plant
Growth Regulation, 105, 583-600. https://doi.
org/10.1007/s10725-025-01305-7 (NAAS: 9.5)

Goswami SK, Singh D, Singh SP, Kumar R,
Gujjar RS, Raj C and Viswanathan R (2025).
Dual function of Chaetomium globosum CGSR13:
Antifungal agent against wilt caused by Fusarium
sacchari and promoter of sugarcane growth. Sugar
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Tech, 27(2): 506-516. https://doi.org/10.1007/
s12355-024-01522-w (NAAS: 7.80)

Gujjar RS, Joshi D, Goswami SK, Kumar R, Singh
A and Upadhyay AK. (2025). Unravelling the
proteome of Saccharum officinarum cv. BO91 for
novel defense related proteins during C. falcatum
infection. Acta Physiologiae Plantarum, 47(2):20.
https://doi.org/10.1007/s11738-025-03766-9
(NAAS: 8.4)

Gujjar RS, Kumar R, Goswami SK, Kumar
S, Chinnaswamy A, Manimekalai R and
Ramanathan V (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): 1-13. https:/ /
doi.org/10.1007/s10343-024-01084-7 (NAAS: 8.7)

Gujjar RS, Kumar R, Goswami SK, Tiwari
RK, Kumar A, Kumari M and Atta K. (2025).
Approaches to enhance bioethanol production
from sugarcane biomass by manipulating the
lignin content. Biofuels, Bioproducts and Biorefining,
19(6):  2631-2645.  https://doi.org/10.1002/
bbb.70018. (NAAS: 8.90)

Gujjar RS, Sherin S, Batra S, Mahto A, Goswami SK,
Kumar R and Kumari M (2025). Emerging trends
in the development of efficient CAS nucleases
for meticulous gene editing in plants. Plant
Science, 112820,  https://doi.org/10.1016/].
plantsci.2025.112820 (NAAS:10.20)

Gujjar RS, Supaibulwatana K, Srivastava S and
Upadhyay AK. (2025). Regulation of stress
responsive transcription factors of rice by CPPU,
a synthetic cytokinin, during water deficit stress
at protein level. Cereal Research Communications,
53: 291-307 https:/ /doi.org/10.1007 /s42976-024-
00540-4 (NAAS: 7.6)

Gujjar RS, Worakan P, Chuekong W, Sankhuan D,
ChanapanchaiS, Roytrakul S and Supaibulwatana
K. (2025). Rice proteome revealed antagonistic
interactions between signaling components
of cytokinin and ABA phytohormones during
drought stress. Journal of Proteomics, 320: 105489.
https://doi.org/10.1016/j.jprot.2025.105489
(NAAS: 9.8)

Indu Khokhar Y, Singh M, Ahmed S, Rana M,
Chand S and Singhal RK. (2025). Antioxidant
defense system mediating water stress tolerance
through improving growth attributes in fodder
sorghum (Sorghum bicolor L. Moench). Russian
Journal of Plant Physiology, 72(4): 99 (NAAS: 7.10)

Jain R, Srivastava MK, Banerjee N, Kumar S
and Kumar R. (2025). Microbial diversity of
rhizosphere soils of sugarcane fields under



waterlogged conditions. Journal of Advances
in  Microbiology  25(4): 36-50. https://doi.
org/10.9734/jamb/2025/v25i4916 (NAAS: 5.14)

Jaiswal V. P., Shukla Sudhir Kumar, Sharma
Lalan, Pathak A. D., Gaur Asha, Srivastava
Abhay Kumar, Kumar Rishi and Chaoudhary
Mamta (2025). Integration of bioproducts with
NPK for improving physiological efficiency of
sugarcane and sustaining soil quality parameters
in subtropical India. Sugar Tech, 27(2). https://
doi.org/10.1007/512355-025-01537-x. (NAAS
Rating: 7.80).

Jaiswal VP, Shukla SK, Sharma L, Gaur A,
Srivastava AK and Singh VP. (2025). Physiological
parameters and yield of sugarcane under precision
N and K management in subtropical India. Sugar
Tech, 27: 1154-1170. https://doi.org/10.1007/
s12355-025-01568-4. (NAAS: 7.80)

Joshi K, Nath S, Jethi R and Kant L. (2025).
Lightening the workloads in paddy transplanting;:
A case study of Kumaon region of North-Western
Himalayas, India. Oryza, 62 (3): 282-288. (NAAS:
5.08)

Khokhar Y, Indu, Ahmed S, Rana M, Singh M,
Singh S, Singhal RK. (2025). Seedling growth
responses of fodder sorghum (Sorghum bicolor (L.)
Moench) genotypes under drought stress. Discover
Plants, 2(1):147.

Kumar A, Avasthe RK, Singh R, Babu S, Singh
M, Raj C, Saha S, Yadav A, Gudade BA, Meena
VS and Prasath D. (2025). Optimizing organic
ginger cultivation: Evaluating growth behavior
and production potential of HP 05/15 in eastern
Himalayan Inceptisols. Current Research in
Environmental Sustainability, 9: 100287.

Kumar D, Markam SK, Khokhar D and Singh P
(2025). Performance assessment of a manually
operated jaggery cube molding machine. Sugar
Tech, 27:1636-1642. (NAAS: 7.80)

Kumar J, Pandey SC and Nath S. (2025). Spring
cum rain water harvesting and water budgeting
of tank for growing vegetable crops in terrace
land. Journal of Soil and Water Conservation, 24 (2):
2-28. (NAAS: 8.20)

Kumar M, Kamendra, Pandey HS, Singh
KP, Verma C, Singh SK and Singh D. (2025).
Sustainable no tillage practices with a disc type
novel residue cleaning mechanism: Design,
development and field evaluation. Soil & Tillage
Research, 251: 106560. https:/ /doi.org/10.1016/j.
still.2025.106560 (NAAS: 12.10)

Kumar M, Mrunalini K, Zhou Z, Modi RU, Bolan
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S, Rao CS, Braun M, Wrigley B, Yang L, Wang
L, Leri A, Dhupper R, Siddique KHM and Bolan
N. (2025). Sources, distribution and migration of
micro-nano-plastics from terrestrial to aquatic
environments and its environmental and health

impacts: a systematic review. Journal of Soils and
Sediments: 1767-1801. (NAAS: 8.80)

Kumar M, Rawat S, Pandey HS and Goutam M.
(2025). Maturity stage prediction for cabbage
harvesting using deep learning algorithms.
Journal of Agricultural Engineering, 62(2): 266-278.
(NAAS: 5.85)

Kumar R, Gujjar RS, Kumari M, Goswami
SK, Dubey AK, Pandey H and Pal S. (2025).
Assessing the imazethapyr herbicide-induced
physio-biochemical consequences and phenol
and glutathione-associated detoxification in
lentil seedlings. Physiologia Plantarum, 177(1):
177:€70131.  https://doi.org/10.1111/ppl.70131
(NAAS: 11.40)

Kumar R, Talukdar A, Saini M, Rathod NKK,
Yadav RR, Mahto RK, Pandey R, Gaikwad K,
Lal SK and Bandyopadhyay A. (2025). Maternal
effects and recessive epistasis govern green,
yellow and brown seed coat color inheritance
in soybean [Glycine max (L.) Merr.]. Biological
Research 58(1):66. doi: 10.1186/s40659-025-00648-
9. (NAAS: 10.30)

Kumari M, Kumar R, Mishra PK, Gujjar RS,
Goswami SK, Kumari ] and Nanda HC. (2025).
Evaluation of Lathyrus germplasm for yield,
quality and drought tolerance. International Journal
of Research in Agronomy. 8(1): 930-934 https:/ /doi.
org/10.33545/2618060X.2025.v8.i1i.2490 (NAAS:
5.2)

Kumari M, Kumar R, Mishra PK, Gujjar RS,
Goswami SK, Kumari J, Raman RB and Nanda
HC. (2025) Evaluation of Lathyrus germplasm for
yield, quality and drought tolerance. International
Journal of Research in Agronomy, 8(1): 930-934
DOL:  https://doi.org/10.33545/2618060 X.2025
(NAAS: 5.20)

Magar AP, Nalawade SM, Walunj AA, Gaikwad
BB, Shelke GN, Khadatkar A, Sawant CP and
Modi RU. (2025). Development and optimization
of an automatic transplanting device for plug
tray vegetable seedlings using embedded
system. Scientific Reports, 15: 22483. https:/ /doi.
org/10.1038/s41598-025-86421-0 (NAAS: 9.80)

Mahawer AK, Sharma RM, Dubey AK , Awasthi
OP , Singh D, Kesharwani AK, Kashyap AS,
Sharma N, Kulshreshtha A, Kumar A, Yadav |,
Goswami AK, Morade A and Debnath S. (2025).
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Deciphering the genetic response: differential
gene expression profling in Citrus aurantifolia
(Chrism.) and Citrus limon (L.) Burm infected
with Xanthomonas citri pv. citri. Tropical Plant
Biology, 10.1007 / s12042-024-09388-8 (NAAS: 7.80)

Manimekalai R, Jain MA, Mohanraj K,
Narayanan ], Vanish R, Mrudula KP, Gujjar
RS and Hemaprabha GK. (2025). Evaluation
of genetic variability, phenotypic stability and
interrelationships among the quantitative traits of
sugarcane under drought stress. Journal of Applied
Biotechnology Reports, 12(2): 1652-1667. 10.30491/
jabr.2024.463598.1747 (NAAS: 5.2)

Mishra R, Baitha A, Biswas SK, Maurya CL, Singh
M, Khan N and Srinivas K. (2025). Influences of
different nutrients on the biological attributes
of Trichogramma  chilonis  (Trichogrammatidae:
Hymenoptera). Journal of Advances in Biology and
Biotechnology, 28(5):143-150. (NAAS: 5.30)

Mishra R, Baitha A, Biswas SK, Maurya CL, Singh
M, Khan N and Srinivas K (2025). Oviposition
behaviour of sugarcane adapted strain of
Trichogramma chilonis Ishii (Trichogrammatidae:
Hymenoptera). Journal of Scientific Research and
Reports, 31(5): 284-289. (NAAS: 5.17)

Misra V and Mall AK (2025). Application of
phytohormones exogenously to ameliorate
sugarcane response to water stress. Agricultural
Ecology and Environment 1, Article number: e006

Misra V and Mall AK (2025). Exploiting sugar rich
feedstocks for sustainable polyhydroxyalkanotes
production. Circular Agricultural Systems 5: e015
https:/ /doi.org/10.48130/ cas-0025-0012

Misra V, Pandey H, Srivastava S, Mall AK, Sharma
A, Kumar R and Singh SK (2025). Global genetic
diversity and population structure of Cercospora
beticola in Beta vulgaris L based on gapdh gene
analysis. ~ Vegetos  https://doi.org/10.1007/
s42535-025-01527-0. (NAAS: 5.54)

Modgill N, Naga KC, Firake DM, Tiwari RK,
Shivaramu S, Kumar R, Bhatnagar A, Buckseth
T, Bairwa A, Maharana C and Sharma S. (2025).
Flupyradifurone application: A  promising
approach to curtail tomato leaf curl New Delhi
virus (ToLCNDV) transmission vectored by
Bemisia tabaci in potato farming. Crop Protection,
187:106951. (NAAS: 8.50)

Mudagadde G, Deeksha, Jadhav MM, Guleria N,
Barman M, Srinivas K, Kaur P, Anokhe A and
Kumar S. (2024). Impact of climate change on
invasive weeds affecting biodiversity and natural

ecosystems. Indian Journal of Weed Science, 56(4):
349-357 (NAAS: 5.42)

97

NagargadeM, Tyagi V, Kumar D, Shukla SK, Singh
P, Kumar R and Gujjar RS. (2026). Elucidating
the conjoint effect of nano, conventional and bio
fertilizer on steering sugarcane productivity,
quality and soil health. International Journal of Plant
Production, 20(1):30. https://doi.org/10.1007/
s42106-025-00408-5 (NAAS: 8.7)

Neelam Geat, Dinesh Singh, Devendra Singh,
Jatoth Rajender, Pedapudi Lokesh Babu and
G.S. Ramyashree Devi. Temporal dynamics
of GFP- labeled Xanthomonas campestris pv.
campestris in cauliflower: Contrasting responses
in resistant and susceptible genotypes to elicitor
application. Journal of Plant Pathology. https:/ / doi.
org/10.1007 /s42161-025-01951-w. (NAAS: 8.20)

Nunavath A, Amaresh, Nandhini M, Keerthana
S, Kumar R, Gujjar R and Manimekalai, R. (2025).
Genome wide expression profiling of cytochrome
P450 genes in response to the oxidative stress in
saccharum spp. Sugar Tech, 27(2): 378-392. https:/ /
doi.org/10.1007 /s12355-024-01509-7 (NAAS:
7.80)

Onteddu R, Taku M, Yadav M, Saini M, Rathod
NKK, Reddy SB, Jaya K, Budhlakoti N, Pandey
R, Lal SK, Rajendran RA and Talukdar A. (2025).
Introgression and evaluation of glyphosate
tolerance gene (EPSPS) into the Indian soybean
(Glycine max L.) variety JS9560 through marker-
assisted backcross breeding. Indian Journal of
Genetics and Plant Breeding 85(4): 780-787. https:/ /
doi.org/10.31742/1SGPB.85.suppl.11.  (NAAS:
7.0)

Pandey H, Misra V, Sharma A, Chatterjee B,
Sutradhar M, Kumar R and Vashishth A (2025).
Nodal culture for efficient regeneration and
CRISPR/ Cas-based genome editing in recalcitrant
horticultural crops. Horticulture Advances, 3(1): 28.
https:/ /doi.org/10.1007 / s44281-025-00080-9

Pandey H, Misra V, Sharma A, Chatterjee B,
Sutradhar M, Kumar R and Sharma S. (2025).
Interventions of plant tissue culture techniques
and genome editing in medicinally important
spice crops. Medicinal Plant Biology, 4(1):e023.
doi: 10.48130/ mpb-0025-0019 (IF: 8.2)

Pandey HS and Dave AK (2025). Mapping
energy flow in crop production systems of IGKV
farm Raipur: An input- output analysis. Journal
of Agricultural Engineering (India), 62(3): 815-
825. https://doi.org/10.52151/jae2025623.1941
(NAAS:5.85)

Pandey HS, Nath S and Kumar M. (2025).
Application of artificial intelligence, sensors
and robotics in agricultural mechanization.



Agricultural
https://doi.org/10.52151/aet2025494.1882.
(NAAS: 4.45)

Engineering Today, 49(4): 47-50.

Pandey HS, Sawant CP and Chaudhary VP.
(2025). Engineering properties of ginger rhizomes
inrelation to design of a seed planting mechanism.
Journal of Agricultural Engineering (India), 62(1): 58-
68.  https://doi.org/10.52151/jae2025621.1907.
(NAAS:5.85)

Pandey HS, Sawant CP and Kumar M. (2025).
Design, development and field evaluation of a
tractor-operated ginger planter. Indian Journal
of Engineering & Materials Sciences, 32: 462-479.
https://doi.org/10.56042/ijems.v32i04.15303.
(NAAS: 6.60)

Pandey, H., Misra, V., Mall, AK., Sharma, A.,
Hillary, V.E. and Ceasar, S.A. (2025). Enhancing
Sugar Crop Resilience to Abiotic Stress Using
CRISPR/Cas Tools. Sugar Tech, 27:985-1002.
https:/ /doi.org/10.1007/512355-025-01561-x
(NAAS: 7.80)

Patidar R, Gurjar MS, Prakash G, Biswas KK,
Babu PL, Pervez R, Kaushik P, Gupta NC, Singh
D. (2025). Development of thymol enriched
basil oil Nano emulsions for management of
tomato bacterial pathogens. Physiological and
Molecular Plant Pathology 139: 102849, https:/ / doi.
org/10.1016/j.pmpp.2025.102849 (NAAS: 8.80)

Rathod NKK, Taku M, Yadav RR, Mujjassim
NE, Saini M, Kumar R, Reshma O, Yadav M,
Mallikarjuna BP, Rajendran, Lal SK and Talukadar
A. (2025). Deciphering genetics and mapping of
early flowering and maturity in Indian soybean
[Glycine max (L.) Merr.]. Indian Journal of Genetics
and Plant Breeding, 85(01): 106-117. https://doi.
org/10.31742/1SGPB.85.1.12. (NAAS: 7.0)

Samal S and Singh D (2025). First report of
Lasiodiplodia pseudotheobromae causing postharvest
brown fruit rot on plum in India. Australasian
Plant Pathology https:/ /doi.org/10.1007/s13313-
025-01026-5. (NAAS: 6.90).

Sen P, Kanthal S, Hore J, Hazra S,
Mukhopadhyay R, Gujjar RS and Chatterjee
A. (2025). The future of food: seaweed farming,
biotechnology, and global sustainability.
Biologia Futura (formerly Acta Biologica Hungarica),
77(1):59-83.  doi:  10.1007/s42977-025-00301-2
(NAAS: 7.80)

Sharma A, Chatterjee B, Heisnam P, Pandey H,
Devadas VS, Kesavan AK, Das R, Kumar R, Misra
V and Vashishth A. (2025). Optimizing nutrient
rich substrates for enriched yield in pea and bajra
microgreens cultivation. Urban Agriculture &

98

ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

R
ICAR

Regional Food Systems 10, (1).

Shukla SK, Dwivedi AP, Singh VP and Tripathi
A. (2025). Sugarcane based integrated farming
system: A pathway to doubling farmers” income
and ensuring sustainability in subtropical India.
Annals of Applied Biology: 1-16. https://doi.
org/10.1111/aab.70066 (NAAS: 8.20)

Shukla, S.K., Jaiswal, V.P.,Sharma, L., Yadav,S.K.,
Singh, V.P,, Srivastava, A., Bind, D.K. and Tiwari,
R. (2026). Soil Quality, Nutrient Uptake, and Yield
of Sugarcane as Influenced by Integrated Application
of Bioagents and NPK in a Multi-ratooning System.
Sugar Tech. https:/ /doi.org/10.1007 /s12355-026-
01734-2 (NAAS Rating: 7.80)

Singh D, Tripathy PC and Mishra M. (2025).
Red rot disease: A persistent foe of sugarcane
production. Journal of Plant Disease Sciences. 20 (2):
75-90. (NAAS: 4.07)

SinghS, Raj C, ModiRU, Singh S, Baitha A, Srinivas
K, Blessy VA, Hasan SS and Viswanathan R.
(2026). A reproducible deep learning framework
for field deployable classification of sugarcane
pest damage using ensemble CNNs. Sugar Tech,
28(2). https:/ /doi.org/10.1007 /s12355-025-
01714-y (NAAS: 7.80)

Singh S, Singh T, Kumar N, Koli P, Das MM,
Mahanta SK, Singh KK, Jha PK, Vara Prasad PV,
Srivastava MK and Katiyar R. (2025). Assessment
of genetic diversity in Sehima nervosum for yield,
nutritional traits and ensiling quality. Helion: 1-16.

Singh SR, Yadav M and Pathak AD. (2025). Impact
of seaweed extract-based organic fertilizers on
cane yield and soil quality in sugarcane ratoon
system. Communications in Soil Science and Plant
Analysis. https://doi.org/10.1080/00103624.2025
.2509580. (NAAS: 7.30)

Sowmya R, Singh P, Singh D and Sangeeta Paul.
(2025). Nematicidal potential of rhizobacteria
against Meloidogyne graminicola in the rice wheat
cropping system. Plant Science Today, 12 (2): 1-15.
https:/ /doi.org/10.14719/ pst.6904. (NAAS: 6.70)

Srivastava, A.K., Jaiswal, V.P., Srivastava, P.,
Kaur, G., Chandra, K., Tiwari, R. and Tiwari,
R.K. (2025). Drought Adapted Rhizospheric
Leucobacter komagatae from Sugarcane: First
Report and Functional Profiling as a Biofertilizer
Candidate. Journal of Crop Health, 77:170. https://
doi.org/10.1007 /s10343-025-01235-4 (Impact
Factor: 0.546; Q2 Quartile Ranking).

Srivastava, A.K., Jaiswal, V.P.,, Tiwari, RK,
Srivastava, P., Kaur, G., Srivastava, A. and Tiwari,
R. (2025). Microbial interventions for abiotic and



ANNUAL REPORT 2025

biotic stress management in plants - A brief
review. Journal of Biological Control, 39(2): 148-
165.  https://doi.org/10.18311/jbc/2025/47755
(NAAS Rating: 5.46).

Swaraj K, Majumdar SG, Goswami SK, Gujjar
RS, Kumar R, Singh D and Tiwari RK. (2026).
insights on epidemiology, pathogenomics, and
pathophysiology of sugarcane smut disease
caused by Sporisorium Scitamineum. Sugar Tech,
28(1): 1-11. https://doi.org/10.1007/512355-025-
01674-3 (NAAS: 7.80)

Tewari K, Kumar V, Parihar AK, Jha SK, Kumar
K, Kumar R and Dixit GP. (2025). Characterisation
of the a-GOS profile of field pea and cowpea
cultivars and their ~modulation through
sustainable  processing methods.  Frontiers
in Sustainable Food Systems, 9. https://doi.
org/10.3389/ fsufs.2025.1600726. (NAAS: 9.70)

Tiwari RK, Goswami SK, Gujjar RS, Kumar
R, Kumar R, Lal MK and Kumari M. (2025).
Mechanistic insights on lignin mediated plant
defense against pathogen infection. Plant
Physiology and Biochemistry, 110224. https:/ /doi.
org/10.1016/j.plaphy.2025.110224 (NAAS: 12.10)

Tripathi MK, Shukla SK, Jaiswal VP, Sharma
L, Nagargade M, Pathak AD, Dwivedi AP,
Tripathi A, Singh VK, Singh VP and Ranka A.
(2025). Integration of mycorrhizae, Azotobacter
and Pseudomonas spp. (PSB) with NPK and their
effects on sugarcane crop and soil health in Uttar
Pradesh, India. Sugar Tech, 27: 340-356. https://
doi.org/10.1007 /s12355-024-01513-x. (NAAS:
7.80)

Verma RR, Srivastava TK and Singh P. (2025). Soil
temperature prediction in upper Gangetic plains
of India using a data-driven approach. MAUSAM,
76(3): 840-855. https:/ /doi.org/10.54302/
mausam.v76i3.6805. (NAAS: 6.70)

Viswanathan R, Selvakumar R, Gopi R, Malathi
P, Amalraj R, Annadurai A, Balasaravanan
S, Nithyanantham R, Kaverinathan K and
Manivannan K. (2025). Molecular mapping and
diversity of Fusarium isolates associated with wilt
and pokkah boeng of sugarcane in tropical India.
Sugar Tech, 28(1): 1-14. (NAAS Rating: 7.80)

Viswanathan R, Singh SP, Selvakumar R, Raj
C, Singh D, Bharti YP, Chhabra ML, Anuradha
Sharma, Md. Minnatullah, Rakesh Mehra,
Harvinder Singh Yadav, Goswami SK, Singh S
and Tiwari RK. (2025). Widespread occurrence
of Colletotrichum  falcatum pathotype CF13
in the Subtropical India dictates continuous
pathogenic virulence and severe sugarcane crop

destructions. Sugar Tech, 27, 1397-1408.https://
doi.org/10.1007 /s12355-025-01587-1. (NAAS:
7.80)

2. Books/Book Chapters

Books

99

Abhay Kumar Srivastava, Sangeeta Srivastava,
R Viswanathan and Amit Srivastava (2025).
Laboratory Manual (Basic Principles and
Laboratory Analysis). ICAR-ISRI, Lucknow,
Lucknow. pp 174. ISBN: 978-81-986427-9-0.

D. Singh, A. Anwer, R. Pervez, A. Nabi, RM.
Gade, Q. Nisa, R. Jan, Z. Shabir, R.J. Rashid, S.
Gupta and Y.V. Ingle. (2025). Dynamics of crop
diseases and their management. Today and

Tomorrow’s Printers and Publishers, Daryaganj,
New Delhi-110002. ISBN: 9788197361258. pp. 660.

Pushpa Singh, TK Srivastava, CP Singh
(Manuscript received for editing in DKMA, 2025).
YR Tl H T BT a7+ Wl T TeitH. ICAR-
ISRI, Lucknow

R. Viswanathan, D. Singh, S.K. Goswami, C. Raj,
S. Singh and R.K. Tiwari (2025). Disease screening
in sugarcane. ICAR-ISRI, Lucknow. ISBN: 978-81-
954349-9-2. pp. 79.

R.K. Singhal, Indu, A.E. Sabagh and K.K. Dwivedi
(2025). Forage crops in the bioenergy revolution-
from fields to fuel. Springer. pp. 1-407. DOIL:
https:/ /doi.org/10.1007 /978-981-96-2536-9.

Raj, S. Singh, S.K. Goswami, D. Singh and R.
Viswanathan. (2025). Red rot of sugarcane:
integrated disease management with emphasis
on biocontrol strategies. ICAR-ISRI, Lucknow.
pp. 126-131. ISBN: 978-81-954349-2-3.

S. Singh, R. Viswanathan, C. Raj, S.K. Goswami,
ASS. Kashyap and M. Mishra. (2025). Molecular
identification and characterization of bacterial and
fungal biocontrol agents. ICAR-ISRI, Lucknow.
pp. 115-125. ISBN: 978-81-954349-2-3.

S.K. Goswami and R. Viswanathan et al. (2025).
Small-scale start-ups and entrepreneurship
in bio control agent’s mass production for the
management of insect pests and diseases for

sustainable and eco-friendly agriculture. ICAR-
ISRI, Lucknow. pp. 245. ISBN: 978-81-954349-2-3.

TR AR g, i $uR Rig, T, a0, o, &, uey,
&, urvsy, TS lud Wy ud Ioild $AR g (2025).
Ug] uter AT fRieT. UbTier: HiY s d=- 1, |1 %
3, U.- R T SHYM R, HIRT, THHGR TR |



Book Chapters

Anwar SI. (2025). Energy conservation techniques
in sugarcane processing during jaggery making.
In: Energy, Ecology and Environment, Vol. 1, edited
by Tiwari GN, Dimri N and Gupta N. Springer,
pp- 1-7.

Avanija M, Rajender J, Lokesh P, Ramya V, Rajesh
K and Singh D. (2025). Bajra diseases and their
integrated disease management. In: Dynamics
of Crop Diseases and their Management, edited by
Dinesh Singh et al. Today & Tomorrow’s Printers
and Publishers, New Delhi, India, pp. 157-173.

Baitha and K. Srinivas (2025). Mass production,
inundative release and conservation of bio-agents
against insect-pests of sugarcane. In small-scale
start-ups and entrepreneurship in biocontrol
agents mass production for the management of
insect pests and diseases for sustainable and eco-
friendly agriculture. pp. 230-248. ISBN: 978-81-
954349-2-3.

Baitha, K. Srinivasand A. Kumar. (2025). Important
insect pests of sugarcane and their management.
In small-scale start-ups and entrepreneurship
in biocontrol agent’s mass production for the
management of insect pests and diseases for
sustainable and eco-friendly agriculture. pp. 154-
187. ISBN: 978-81-954349-2-3.

Baitha, M.R. Singh, D. Singh, K. Srinivas and
S.S. Hasan. (2025). Insect pests of sugarcane and
their management. In innovative biotic stress
management strategies in crops, edited by D.
Singh, R. Parvez and A. Kumar. CRC Press (Taylor
& Francis Group), USA. pp. 214-236.

Balaji RM, Borase D N, Thorat Y E, ] Berliner,
PunithavalliM, and Srivastava KL (2025) In pursuit
of modern control strategy: Entomopathogens
as a potent crusader against white grub pests.
In Srivastava K L and Rangeshwaran B T Insect
Pathology (Current Principal and Methods)
Bacteria and Viruses, Vol 1. Today &Tomorrows
Printers and Publisher, New Delhi. Pp: 307-329

Biswal G and Singh D. (2025). Management of soil
borne diseases of Tomato. In: Dynamics of Crop
Diseases and their Management, edited by Dinesh
Singh et al. Today & Tomorrow’s Printers and
Publishers, New Delhi, India, pp. 93-123.

Goswami S.K. etal. (2025). Understanding sugarcane
wilt in India: A current perspective. In Small-scale
start-ups and entrepreneurship in biocontrol agents
mass production for the management of insect
pests and diseases for sustainable and eco-friendly
agriculture. ICAR-ISRI, Lucknow. pp. 126-136.
ISBN: 978-81-954349-2-3.

100

ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

R
ICAR

Goswami S.K., I. Saify, K.K. Varma, R.K. Tiwari,
C. Raj, S. Singh, L. Sharma, D. Singh and R.
Vishwanathan. (2025). Plant diseases and their
biocontrol - An overview. In Small-scale start-ups
and entrepreneurship in biocontrol agents mass
production for the management of insect pests
and diseases for sustainable and eco-friendly
agriculture. ICAR-ISRI, Lucknow. pp. 32-43.
ISBN: 978-81-954349-2-3.

Goswami S.K., I. Saify, K.K. Varma, R.K. Tiwari,
C. Raj, S. Singh, L. Sharma, D. Singh and R.
Vishwanathan. (2025). Biocontrol of fungal plant
pathogens of horticultural and vegetable crops.
In Small-scale start-ups and entrepreneurship
in biocontrol agent’s mass production for the
management of insect pests and diseases for
sustainable and eco-friendly agriculture. ICAR-
ISRI, Lucknow. pp. 46-52. ISBN: 978-81-954349-
2-3.

Kumar R., Tiwari R K., Lal M.K., Majumdar S.G.,
Swaraj K., Mall AK., Tripathy M.K. & Singh
D. (2025). Contemporary Status of Occurrence,
Spread, and Yield Loss Due to ToLCNDV in
Global Crop Cultivation. In Kumar R. (eds)
Insights into Virome Dynamics and Management.
Springer Nature Singapore Ltd. https://doi.
org/10.1007 /978-981-95-2852-3_1.

Kumari, M. Kumari, J. Kumari, M. Kumar and
R. Kumar. (2025). How melatonin emerges as
a prominent strategy to tackle recent episodes
of combined stress? In Melatonin: signal
transduction mechanisms and defense networks
in plants. Springer Nature Singapore. pp. 313-330.

Lokesh BP, Rajender J, Singh D, Venu E and
Chawdappa A. (2025). Diseases of an Important
Oilseed Crop: Safflower (Carthamus tinctorius L.).
In: Dynamics of Crop Diseases and their Management,
edited by Dinesh Singh et al. Today & Tomorrow’s
Printers and Publishers, New Delhi, India, pp.
217-235.

Majumdar SG and Bano S. (2025). In silico Primer
Designing, FASTA File Preparation and NCBI
BLAST. In: Singh D, Sharma L, Goswami SK and
Singh D (eds), Innovative Culturing Approaches for
Qualitative Mass Production of Biological Control
Agents and Bio-pesticides. Division of Crop
Protection, ICAR-Indian Institute of Sugarcane
Research (ICAR-IISR), Lucknow, Uttar Pradesh,
India, pp. 84-98.

Mishra M, Singh S, Singh D, Raj C, Tiwari RK
and Tripathy PC. (2025). Innovative and climate-
resilient approaches to root and tuber crop disease
management. In: Sustainable Production of Root and
Tuber Crops, pp. 209-226.



ANNUAL REPORT 2025

Misra, V., Mall, A K. (2025). Dynamics of Microbial
Community during post-harvest-storage of Sugar
beet. In Kumar, R., Lal, M.K., Tiwari, R.K,, Singh,
B. (eds) Sustainable production of root and tuber
crops. First Edition. pp 128-136 Taylor Francis,
London, Routledge DOI: 10.4324 /9781003487159-
13.

Misra, V., Mall, A.K., Barot, M., Husen, A. (2025).
Interaction of arbuscular mycorrhizal fungi and
nanoparticles in a soil matrix for enhanced plant
growth and production under abiotic stress. In
Husen A. (ed.), Nanobiotechnology for Abiotic
Stress Adaptation and Mitigation in Agricultural
Crops, Smart Nanomaterials Technology, pp.
325-345. Springer Nature Pvt Ltd. https://doi.
org/10.1007/978-981-96-9298-9_13.

Priyadarshini P., J. Tilgam, Indu, S. Chand,
V. Ramteke, D. Jaiswal and S. Ahmed. (2025).
Accelerated breeding approaches for improved
productivity and quality in dual purpose oats. In
Accelerated Plant Breeding, Vol. 5: Forage Crops.
Springer, pp. 221-257.

RameshK.B.,K.Srinivas, Aniland A. Baitha. (2025).
Biological control of invasive insects in India.
In small-scale start-ups and entrepreneurship
in biocontrol agents mass production for the
management of insect pests and diseases for

sustainable and eco-friendly agriculture. pp. 188-
196. ISBN: 978-81-954349-2-3.

Ranjan RK, Singh D, Rai D and Kumar S. (2025).
Integrated Disease Management of Rice under
Changing Climatic Scenario. In: Dynamics of Crop
Diseases and their Management, edited by Dinesh
Singh et al. Today & Tomorrow’s Printers and
Publishers, New Delhi, India, pp. 175-202.

Sharma L., RK. Tiwari, S.K. Goswami and D.
Singh. (2025). Importance and significance of
biocontrol agents in sugarcane cultivation. In
small-scale start-ups and entrepreneurship
in biocontrol agents mass production for the
management of insect pests and diseases for
sustainable and eco-friendly agriculture. ICAR-
ISRIL, Lucknow. pp. 53-57. ISBN: 978-81-954349-
2-3.

Sherin T.S., R. Kumar, R.S. Gujjar, S.K. Goswami,
M. Kumari, A. Ali and M.K. Srivastava. (2025).
The future use of molecular markers in sugarcane
breeding. In revolutionizing sugarcane molecular
breeding and biotechnological approaches.
Springer, Singapore. pp. 277-303.

Singh D. (2025). Eco-friendly Management of
Bacterial Diseases of Tomato Crop. In: Proceedings
of the 42nd Training on ‘Green-Collar Approach for

101

Sustainable Plant Health’ (January 29 - February
18, 2025), edited by Singh KP, Mishra SK and
Tewari R. G.B. Pant University of Agriculture and
Technology, Pantnagar, Uttarakhand, India, pp.
61-68.

Singh Dinesh, L. Sharma, SK. Goswami,
C. Raj, RK. Tiwari and V. Singh. (2025).
Biodiversity of fungal pathogens of sugarcane
crop and their management. In developments
in applied microbiology and biotechnology:
biodiversity, bioengineering, and biotechnology
of fungi. Academic Press. pp. 353-391. ISBN:
9780443138560.

Singh Dinesh, SK. Goswami and L. Sharma.
(2025). Management of diseases of major crops
through bacterial biocontrol agents. In small-scale
start-ups and entrepreneurship in biocontrol
agents mass production for the management of
insect pests and diseases for sustainable and eco-
friendly agriculture. ICAR-ISRI, Lucknow. pp.
58-74. ISBN: 978-81-954349-2-3.

Singh Dinesh, S.K. Goswami, P.C. Tripathi and
L. Sharma. (2025). Mass production, formulation
and commercialization of biocontrol agents
of plant diseases. In small-scale start-ups and
entrepreneurship in biocontrol agents mass
production for the management of insect pests
and diseases for sustainable and eco-friendly
agriculture. ICAR-ISRI, Lucknow. pp. 75-88.
ISBN: 978-81-954349-2-3.

Srinivas K. and A. Baitha. (2025). Biocontrol
laboratory setup for mass multiplication of
biocontrol agents. In small-scale start-ups and
entrepreneurship in biocontrol agents mass
production for the management of insect pests
and diseases for sustainable and eco-friendly
agriculture. pp. 95-110. ISBN: 978-81-954349-2-3.

Tiwari RK., K. Swaraj, S.K. Goswami, A. Shiv,
S.G. Majumdar, D. Singh and R. Vishwanathan.
(2025). Smut disease of sugarcane: understanding
pathology and biocontrol approaches. In small-
scale start-ups and entrepreneurship in biocontrol
agents mass production for the management of
insect pests and diseases for sustainable and eco-
friendly agriculture. ICAR-ISRI, Lucknow. pp.
137-147. ISBN: 978-81-954349-2-3.

Tiwari RK, Lal MK, Kumar R, Majumdar SG,
Swaraj K and Kumar S. (2025). Melatonin as an
Emerging Antiviral Agent in Plants. In: Tiwari
RK, Lal MK, Kumar R and Altaf MA (eds),
Melatonin: Signal Transduction Mechanisms and
Defense Networks in Plants. Springer, Singapore.
https:/ /doi.org/10.1007/978-981-96-8869-2_8



Tiwari RK, Singh D, Singh S, Raj C, Goswami
SK, Kumar R and Lal MK. (2025). Insight on 21st
Century Diagnostic and Management Tools for
Potato Diseases. In: Dynamics of Crop Diseases and
their Management, edited by Dinesh Singh et al.
Today & Tomorrow’s Printers and Publishers,
New Delhi, India, pp. 65-93.

Leaflets/Technical Reports/Popular
Articles

Baitha A and Srinivas K. (2025). Background
Information for Quinquennial Review Team (2021-
2025). ICAR- Indian Sugarcane Research Institute,
Lucknow.

Baitha A and Srinivas K. (2025). Technical Report:
Entomology (2024-2025). All India Coordinated
Research Project on Sugarcane, ICAR-Indian
Sugarcane Research Institute, Lucknow, pp: 1-135

Jain R, Srivastava MK and Vishwanathan R.
(2025). Budchip Technology in Sugarcane. ICAR-
Indian Sugarcane Research Institute (ICAR-ISRI),
Lucknow, pp: 1-64

Mall, AK., Paroha, S., Srivastava, S., Misra,
V., Viswanathan R., Solomon, S. (2025). Agro-
industrial prospects of sugarcane-sugar beet
Co-Cultivation in India. ISMA Times, January-
March, 54-59.

Shukla SK. (2026). Organic farming for sustainable
production of sugarcane. ISMA Times, 2(2): 78-81.

IR.F g, 0 HHR aHf, fawr &g ok SR fay=m

(2025) W WY dgaR Yg@R @ gRT IFd s
JYAR). U3 U.-HRAT T STHUH TRIH, TGS
08y U9, T, W18+ 3R.%., $UR T4, IR dT. Td AR
TH. (2025). BN & AT I &1 d8d| B,
77(10): 43-46.

B UL, Ted T, s dt, 2025. A6 gobax & A dral
U AT AEU1 U IUAR | 38 URABT 14(1): 54-581

Tolld $HR TI $g (2025). DI 16470 (3 17)- Tdl
IR U], f9ER, Td IR Ud &A1 & g I o fveA |
AT &t 23(1): 10-13.

Toltd HHR T4 375 (2025). DI 9709 (BR)- T B Sed]
U aTell Ud I X1 gad U IHY T fbdd | T
-t : 23(1): 7-9.

Toitd $HR Td TG, (2025). I A1 fbeAl 1 fabry T
TUTGIIgad SISl JcTGH | T Well, 23(3): 37-46.

Tolld PHR, 3G, TH.db.&. ABTS Td Il Hlara.
(2025). UM fore 3R oS SMUBR TRe0T ffAfam,

102

ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

R
ICAR

2001: T & e, H1.dp. 3 U.- R T3 S{ge
TRIH, TS

it PUR, TUs AR HaRdd Td 35 (2025). 721 fber
DTG 14201 FI Tl ¥ I IUSl 7 ARV T -UFe
Tl WP U- HRAE T SHYH TR,
[GRCEIA

TSl HHR, dUE FUR faRdd Td 35, (2025). T4 frer
DA 14201 B T ¥ I IU o (ORI -G
[T, HI. .3 U.- YR T ST SR, TS

Toitd HHR, AT Sardd Td 14T HHR Fardd (2025).
U H.3 Y. ~URA T Y AR, TGS gRI
fap ¥ Iord 7T fv e, W1.95.31 1. ~YRlg 721 SJHu™
TR, TGS

Toitd AR, GiildT Sarkdd, Sifid Siardd Td 3ivg $AR
flarad(2025). I0WT HieddT & & o YR =T
STHYT TR gRT [afid 72 31 fved | WI. P .3 u. -
YR 7T SHY R, T@T3

Technical folder/extension brochure

Baitha A, Srinivas K, Singh D and Kumar A. (2025).
Identification and management of sugarcane top
borer, ICAR-ISRI, Lucknow.

D.N.Borase, Y.E. Thorat, V. Vikhe, R Viswanathan
(2025) Backyard Poultry farming published by
ICAR-ISRI, BCC, Pravaranagar.

IRY IAR T, ARG IR G, fod f9. onifor famammyon
3R, (R034) TRYTAIS Pape UIeH. Wb Tz Hg gR
YHIRId. U T 1 9 4.

Srinivas K Baitha, A, Singh D and Kumar A.
(2025). Insecticide resistance management in
sugarcane, ICAR-ISRI, Lucknow.

Srinivas K, Baitha A, Singh D and Kumar A. (2025).
Identification and management of sugarcane root
borer, ICAR-ISRI, Lucknow.
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ey, S 31 Ehuds i, eifSrar Rig wd sigR Burdl |
THIRIG: HY A F=5- 11, YT F. 3, U.- YRdATT T2
SHYT R, HRI, TG G|

Fal B dHS Al AP FAR [w, omf Iw duw
forsm, sifSrar R v sigr Budt | yeme: Y fagm
P 11, YT F. 3. U.- HRATG T ST TR, TR,
THAGR G|
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Y. E. Thorat, D. N. Borase, Arun Baitha, Dinesh
Singh (2025). Biological Control of Insect Pests
in Sugarcane. Published by ICAR-ISRI, BCC,
Pravaranagar.

YRTA IR T, IR JR T, TaT 301, 31for g e
(R03%). HuHeNd v far T sifads A=, Sifges feor
DG GR USRI, U W& ¢ d ¥

Training Manual

Gangwar LS, Hasan SS, Majmudar SG and
Singh K. (2025). Entrepreneurship development
opportunities in bio-control agents for sugarcane
insect pests and diseases management. ICAR-
ISRI, Lucknow

Singh D, Sharma L, Goswami SK and Singh D.
(2025). Hands on training- Innovative culturing
Approaches for quality mass production of
biological control agents and bio pesticides.
ICAR- ISRI, Lucknow. Pp. 116. ISBN: 978-81-
986427-6-

Srinivas K, Baitha A, Singh D, Goswami SK and
Singh D. (2025). Training Manual on Production
Techniques of Biocontrol Agents, Pheromones, and
Plant-Based Insecticides. ICAR-Indian Sugarcane
Research Institute, Lucknow. Pp. 135 (ISBN: 978-
81-986427-0-7).

Annual Report:

Viswanathan R, Srivastava S, Srivastava TK,
Swapna M, Modi RU, Srivastava Abhay Kumar
and Amit Srivastava (editors). Annual Report
2024.

Besides, 55 abstract papers were published in
different symposia and seminars during the period.



CHAPTER 17

ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

)

R
ICAR

Review, Monitoring and Evaluation

Institute Research Council (IRC) Meeting

The Institute Research Council (IRC) Meeting 2025 of
the ICAR- Indian Sugarcane Research Institute (ISRI),
Lucknow, was conducted under the chairmanship
of Dr. Dinesh Singh, Director of the Institute on 26"
August 2025, 9*-10" December 2025 & 3 Feb 2026.
The meeting was convened to review the progress
of ongoing research projects on sugarcane and sugar
beet at the Institute and to deliberate on the technical
programme for the coming year. A total of 56 institute
funded projects were discussed during the meeting.
Out of these, 15 projects were closed, and 15 new
projects were approved.

Quinquennial Review Team Meeting

The review process was accomplished through a series
of meetings conducted at different locations across the
country during 2025. The process commenced with
a planning meeting held on 08" July, 2025 at ICAR,
New Delhi involving the DDG (CS), Chairman of
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QRT, ADG (CC) and Director, ICAR-ISRI, Lucknow.
Subsequently, the QRT reviewed all Divisions,

Sections and Units of ICAR-Indian Sugarcane
Research Institute, including AICRP on Sugarcane,
KVK and administrative units during the meeting
held from 04"-05" August, 2025 at Lucknow. The
team also visited field experiments and laboratories
of the Institute.

Further, a review meeting was organized at ICAR-
Central Marine Fisheries Research Institute during
23 24" September, 2025, wherein AICRP(S) centres
from the Peninsular Zone namely Sugarcane Breeding
Institute, Coimbatore; Zonal Agricultural Research
Station, Mandya; and Sugarcane Research Station,
Thiruvalla were reviewed. The committee also visited
field experiments and the jaggery unit at Thiruvalla.

Another review meeting was conducted from
29" November to 1t December, 2025 at Assam
Agricultural University covering AICRP(S) centres
from North Central, Eastern and Peninsular Zones
including RPCAU, Pusa; Bethuadahari (West Bengal);
Buralikson (Assam); Navsari; and Powerkheda. Field
visits to experimental farms and sugarcane farmers’
fields were also undertaken as part of the review
process.
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Group Meeting of AICRP on Sugarcane

The Group Meeting of the All India Coordinated
Research Project (AICRP) on Sugarcane was
organized during 27" -28" November, 2025 at Assam
Agricultural University (AAU), Jorhat, Assam.

The dignitaries highlighted the importance of
improved varieties, sustainable production systems,
precision farming, mechanization, drone technology,
and digitalization of AICRP(s) data. Emphasis was
also laid on target based breeding, biofortification,
nutrient use efficiency, and development of disease
and pest resistant varieties.

m\u | '\_
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During the inaugural session, two publications
namely Annual Report of AICRP on Sugarcane, 2025
and the technical bulletin “Hundred Years of Sugarcane

Research at AAU-SMAPRS” were released. Three
eminent sugarcane breeders of AAU, namely Dr.
Govind C. Bora, Dr. Prakash Bora and Dr. Prasant K.
Goswami, were felicitated for their contributions to
sugarcane research.

The meeting provided an important platform for
deliberations on research priorities, collaborative
strategies, and technological interventions for
enhancing sustainable sugarcane production in the
country.
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Participation in Seminars/Webinars/Symposia/Conferences

etc.
Name Seminars/Webinars/Symposia/ Venue/Organizer Date
Conferences/ Meetings
Dinesh Singh (Head), National conference on plant microbes Rani Lakshmi Bai 034-04" Jan., 2025
S. K. Goswami and interaction for sustainable agriculture Central Agricultural
Chandramani Raj and food security & IPS mid- eastern University, Jhansi,
zone (MEZ) Uttar Pradesh
M.K. Singh 38" Workshop of AICRP on farm PJTSU, Hyderabad 07t - 09t Jan., 2025
implements & machinery (FIM)
L.S. Gangwar Presented a research paper in the 38" UAS, Bengaluru 09 -11% Jan., 2025
National Conference of Indian Society
of Agricultural Marketing
Sanjeev Kumar (HoD)  Zonal breeder’s and plant protection ICAR-SBI Research  17*'Jan.2025
and Arun Baitha scientists meet of AIRCP Sugarcane Centre, Kannur
Dinesh Singh (Head) National conference on emerging ICAR- Central 19*-21¢ Jan., 2025
and issues and sustainable strategies in Citrus Research

S.K. Goswami
Sanjeev Kumar (HoD)

Y. E. Thorat

L.S. Gangwar

Dinesh Singh (Head),
S.K. Goswami, Lalan
Sharma, Arun Baitha,
Rakesh Kumar Singh,
Rahul Kumar Tiwari,
Chandramani Raj,

Shweta Singh, Srinivas,

K. LS. Gangwar, S.S.
Hasan, Sayanti G.

Majudar and A.K. Mall

Y. E. Thorat

All Scientists of ICAR-

ISRI, Lucknow

plant health management: A global
perspectives

Attended the review meeting of DUS
testing centers

National nematology symposium on
TYMIRIUM technology organised by
Syngenta Pvt. Ltd.

Attended a roundtable discussion on
“Sustainability of the sugarcane value
chain: balancing energy efficiency,
decarburization and equitable value
distribution”.

International phytoplasmologist
working group workshop and training
course

3¢ International Conference on
Innovations in Biotechnology Research
for Sustainable Bio resources and Bio
economy: Challenges and Practices.

National seminar on “Sustainable
sugarcane production & management”
organized by UPSMA and ICAR-ISRI,
Lucknow
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Institute, Nagpur,
Maharashtra, India

PPVER Authority
HQ, New Delhi

Goa

Hotel Radisson Blue,
Dwarka, New Delhi

ICAR-Indian
Sugarcane Research
Institute, Lucknow

Kopargaon

ICAR-Indian
Sugarcane Research
Institute, Lucknow

30"-31* Jan., 2025

04 Feb., 2025

13% Feb., 2025

25t — 28th Feb., 2025

28t 29t March
2025

11* April, 2025
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Name

All Scientists of ICAR-
ISRI, Lucknow

Sanjeev Kumar (HoD)

D. N. Borase

All Scientists of ICAR-
ISRI, Lucknow

Sanjeev Kumar (HoD)

Shweta Singh

All Scientists of ICAR-
ISRI, Lucknow

A.K. Mall

Sanjeev Kumar (HoD)

Rakesh Kumar Singh

A K. Mall and Sayanti
G. Majmudar

M.K. Singh, S. I. Anwar,
H.S. Pandey, Shyam
Nath, Rajesh U. Modi
and L.S. Gangwar

H.S. Pandey

Seminars/Webinars/Symposia/
Conferences/ Meetings

Transforming Agriculture for

Viksit Krishi-Viksit Bharat@2047
during organized by UP Council of
Agricultural Research, Lucknow (UP)

40" AGM of AICRP on Seed (Crops)-
(online mode)

61 and 62" Board of Studies (BOS)
meeting in Plant Pathology, Mycology,
Microbiology,  Bacteriology,  Seed
Pathology and Virology

Viksit  Krishi Sankalp  Abhiyan
(VKSA) to disseminate technological
interventions in kharif crops among
farmers and stakeholders

Stakeholders brainstorming on
sustainable sugarcane productivity
enhancement in India

6" National Workshop on “Genome
editing: tools, experimental design,
and its applications”

One day seminar on Viksit Krishi Viksit
Uttar Pradesh@2047

834 STAI Annual Convention
organized by The Sugar Technologists
Association of India, New Delhi

National seminar on advanced
technologies of sugarcane production
in relation to climate resilience

4™ International Conference on
“Recent Trends and Development
in  Agricultural, Biological and

Environmental Sciences” Organized
by Society of Biological Sciences and
Rural Development, in Collabroration
with ZSI, Kolkata (W.B.)

Transdisciplinary
for  sustainability:
environmental, agricultural,
biological and sugarcane sciences
(TISAEABSS-2025)

37" National convention of agricultural
engineers and national seminar on
"innovative approaches in agricultural
engineering for agriculture of Viksit
Bharat - a roadmap till 2047"

Agriculture 4.0: Empowering the
Indian Agricultural System through

innovations
advances in

innovative and future-oriented
technologies for sustainable crop
production
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Venue/Organizer

ICAR-Indian
Sugarcane Research
Institute, Lucknow

Department of
Plant Pathology and
Agril. Microbiology,
MPKYV Rahuri

Four districts namely
Barabanki, Lucknow,
Gonda and Ayodhya

ISMA, New Delhi
NGETC, BRIC-NABI

ICAR-Indian
Sugarcane Research
Institute, Lucknow

Bharat mandapam
convention centre,
New Delhi

VSI, Pune

Prayagraj, (U.P.)

ICAR-Indian
Sugarcane Research
Institute, Lucknow

Institution of
Engineers (India),
Lucknow, Uttar
Pradesh

ICAR-Central
Institute of
Agricultural
Engineering, Bhopal

Date

08t -10" April, 2026

14 -15% May, 2025

26™ May -27* May,
2025 and 29%-30t
Dec., 2025

29" May to 12%
June, 2025
12 June, 2025

01%- 04* July, 2025

227 July, 2025

2426 July 2025

30% -31¢t July, 2025

13" & 14"  Aug,
2025
23 Aug., 2025

29% - 30" Aug., 2025

18% Sept., 2025



Name

Sayanti G. Majmudar

L.S Gangwar, S.S.
Hasan and Sayanti G
Majudar

L.S. Gangwar

L.S. Gangwar

Sanjeev Kumar (HoD)
and A K Mall

L.S. Gangwar

Sayanti G. Majmudar

L.S. Gangwar

Dinesh Singh (Head)

M.K. Singh, S. 1. Anwar,
H.S. Pandey and Rajesh

U Modi

Dinesh Singh (Head)

Swapna M and NKK
Rathod

T K. Srivastava

Seminars/Webinars/Symposia/
Conferences/ Meetings

National Conference on transformative
approaches and smart technology in
plant and animal health for sustainable
and climate-ready agriculture

SISSTA 54" annual convention

12" meeting of expert committee for
approval of Indian Sugar Standards for
sugar season 2025-26

Attended the meeting under the
Chairmanship of Cane Commissioner
for recommending Sugarcane SAP for
the season 2025-26

Review meeting of
collaborative project

SAP  recommendation committee
meeting under the Chairmanship
of Chief Secretary, Govt. of U.P. for
recommending Sugarcane SAP for the
season 2025-26

International Conference on
mathematical and computational
frontiers for sustainable development

ICAR-ISMA

Attended a meeting with officers of
States and other stakeholders headed
by Chairman CACP for formulating
recommendation on “Price Policy for
Sugarcane 2026-27 Sugar Season”

National seminar on new paradigm of
plant health management: mitigating
the impact of climate change on food
security & IPS-NEZ annual meeting

59" ISAE Annual Convention on
engineering innovations for agriculture
5.0

National conference on “Harnessing
microbes for sustainable farming
system in the era of climate and
pathogen population change”

Participated in crossing work at
National Hybridization Garden

Sixth International Agronomy
Congress on‘Re-envisioning agronomy
for Smart Agri-food systems and
Environmental Stewardship’
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Venue/Organizer

Palli Siksha Bhavana,
Visva Bharati
University, West
Bengal

Shree Convention,
Tirupati, Andhra
Pradesh

NSI Kanpur

Cane Commissioner
Office, Lucknow

DSCL Unit Ajbapur

Lok Bhawan, Chief
Secretary Office,
Lucknow

ABV-IIITM, Gwalior

Krishi Bhawan, New
Delhi

College of
Agriculture, CAU
(Imphal), Pashighat,
Arunachal Pradesh

ICAR-Central
Institute of
Agricultural
Engineering, Bhopal
Kalimpong Science

Centre, Kalimpong,
West Bengal

ICAR-SB]I,
Coimbatore and the
SBI-Research Centre,
Agali, Palakkad,
Kerala

New Delhi

ICAR-INDIAN SUGARCANE
RESEARCH INSTITUTE

Date

18" -19 Sept., 2025

19t - 20 Sept, 2025

30t Sept., 2025

8% Oct., 2025

13 Oct., 2025

16% Oct., 2025

16™ 17 Oct., 2025

30" Oct., 2025

7%-9% Nov., 2025

10* -12* Nov., 2025

15% -16" Nov., 2025

20 25% Nov., 2025

24" 26 Nov., 2025
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Name

Y. E. Thorat

Sanjeev Kumar (HoD),
N.K.K. Rathod, T.K.
Srivastava, Dinesh
Singh (Head), Lalan
Sharma and A K Mall

Seminars/Webinars/Symposia/
Conferences/ Meetings

National nematology symposium
organised by the Nematological
Society of India

Annual Group Meeting of the All
India Coordinated Research Project on
Sugarcane
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Venue/Organizer

ICAR-IIOR,
Hyderabad

AAU, Jorhat, Assam

Date

26%-28" Nov., 2025

27% 28 Nov., 2025
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Events Organized

During the year, a number of events were conducted/organized in the Institute. The details are mentioned below.

SI.No.
1.
2.

10.
11.

12.

13.
14.

15.
16.
17.
18.

19.

Viksit Krishi Sankalp Abhiyan

ICAR-Indian Sugarcane Research Institute, Lucknow
actively participated in the “Viksit Krishi Sankalp
Abhiyan” during 29™ May to 12™ June 2025 across the
four districts of Lucknow wiz., Lucknow, Ayodhya,
Barabanki and Gonda. During the campaign, teams
of scientists conducted extensive farmer interaction
programmes in villages covering different blocks of
the four districts.

Events
74" Foundation Day of Institute

International Conference on IPWG Workshop & Training Course on
Phytoplasma Associated Diseases

PM-Kisan Samman Nidhi Programme
MSME-Sponsored Training Program on Bio-control Entrepreneurship

Kisan Samriddhi Utsav was jointly organized in collaboration with Krishi
Jagran Manch

World Environment Day

The Half-Yearly Meeting of the Nagar Rajbhasha Karyanvayan Samiti
(Office-3) at ICAR-Indian Sugarcane Research Institute (ICAR-ISRI),
Lucknow

“Yoga Sangam” International Yoga Day
Hindi Workshop

National Seminar on “Viksit Krishi - Viksit Uttar Pradesh 2047”, jointly
with the Uttar Pradesh Council of Agricultural Research (UPCAR)

PM-Kisan Samman Nidhi “20% Instalment live telecast”

Tree Plantation Programme in collaboration with National Disaster
Response Force (NDRF)

A National Conference on “Transdisciplinary Innovations for
Sustainability: Advances in Environmental, Agricultural, Biological and
Sugarcane Sciences (TISAEABSS-25)”

A one-day programme on “Biotechnology Popularization and Skill
Development for School Students” in collaboration with the Biotech
Research Society, India (BRSI)

Gandhi Jayanti and Swachh Bharat Diwas
Rashtriya Ekta Diwas
ICAR Inter-Zonal Sports Meet 2024

A ten-day hands-on Winter School Training Programme on “Innovative
Culturing Approaches for Qualitative Mass Production of Biological
Control Agents and Bio-pesticides”

Swachhata Pakhwada

Date
16™ Feb., 2025
23rd _28t Feb., 2025

24% Feb., 2025
17% -23 March 2025
08 May 2025

05t June 2025

16t June & 19" Nov.,
2025

215t June 2025
30t June 2025
227 July 2025

02" Aug., 2025
14" Aug., 2025

23 Aug., 2025

12% Sept., 2025

274 Oct., 2025

31 Oct., 2025

04* -07* Nov., 2025
09* -18" Dec., 2025

16% -31¢ Dec., 2025
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Scientists created awareness among farmers on
improved agricultural practices, integrated nutrient
and pest management, soil health management,
natural farming, crop diversification, mechanization,
sugarcane production technologies, integrated
farming systems, animal husbandry and various
Governmentschemes related to agriculture and farmer
welfare. Demonstrations and advisory services on
disease and pest management, seed treatment, drone
application, balanced fertilizer use and sustainable
farming practices were also provided.

The campaign witnessed active participation of
scientists from ICAR-ISRI, KVKs, line departments
and progressive farmers. Thousands of farmers,
including women farmers, benefited through direct
interaction.

TSTHTYT IHTeT & arfafafear

> HARAT Tl FFHUTT HEAH, @5 H 14-30
AR 2025 d% RSl g@arar FARIE &1 AT
PRIRMATT, JTWAT AR HfT Fodoa, TarfRd
HIAAT UIS dAT AJAHWT Faeft wpriepa 3mafad
foPU IMT| ST 150-170 HIfdept a8 Hwr form
aur 93 gfasTfardt & qIEpR Ul fhu amv)

> HEIE # a§ 2025-26 & aRE IR R
BRI T TSI v ar, fAet et 173
SIfAD o oer forar| @y & s8] uf¥er & A
HEAAT Ta oI@As H ABEN g guar
Gharer gRT fhar amm |

> TEIH A e (BATEI-3) T dod
AT X G 7 3cpE I e arel waTedr
& gFATTAT forar| gad wfafe e amor, iy,
STl Uy, AT, e} GIAT T A5 e Afd
S favEl W 3Ad o “3E” U AT Al
g3 F gemfa fopw v

on Day =

Fobsruary 18, 2025 §
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Distinguished Visitors

SI.No.
1.

Name and address of the visitors

Shri Thiru. C. Djeacoumar, Hon'ble Minister for Agriculture and Farmers Wel-
fare, Puducherry

Mr. Prakash Naiknavare, Managing Director, National Cooperative Sugar Fed-
eration (NCSF), New Delhi, and Dr. R.B. Doule, Chief Cane Adviser, National
Cooperative Sugar Federation (NCSF), New Delhi

Prof. Panjab Singh, Former DG, ICAR & Secretary, DARE
Dr. Devendra Kumar Yadava, DDG, Crop Science, ICAR New Delhi

Hon'ble Shri Sudhakar Singh, Member of Parliament and Member, Parliamenta-
ry Standing Committee on Agriculture, Animal Husbandry and Food Processing

Dr. Himanshu Pathak, DG, ICRISAT and Former DG, ICAR & Secretary, DARE

Hon'ble Agriculture Minister Shri Surya Pratap Shahi visited at ICAR-ISRI,
KVK I, Lakhimpur Kheri

Hon'ble Chief Minister of Uttar Pradesh Shri Yogi Adityanath
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Date of visit

4% March 2025

9 April 2025

227 April, 2025

30* April 2025

15% June, 2025

9 July, 2025
16™ July 2025

2274 July 2025
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Personnel

Dr. Dinesh Singh

Division of Crop Improvement
Scientist

Dr. Sanjeev Kumar

Dr. Sangeeta Srivastava

Dr. Swapna M

Dr. Sanjeev Kumar

Dr. Ashutosh Kumar Mall

Dr. Ranjit Singh Gujjar

Dr. Indu

Dr. N Krishna Kumar Rathod
Dr. Kartik Kumar M.
Technical

Mr. Ajeet Pratap Singh

Mr. Abhay Kumar Srivastava
Mr. Anil Kumar Maurya

Mr. Raja Ram

Mr. Santosh Kumar

Mr. Virendra Kumar Patel
Mr. Ankit Kumar Gautam
Mr. Raghvendra Pratap Singh
Division of Crop Production
Scientist

Dr. Ved Prakash Singh

Dr. S.K. Shukla

Dr. Tapendra Kumar Srivastava
Dr. Kranti Kumar Singh

Dr. Manoj Kumar Tripathi
Dr. Barsati Lal

Dr. Kamta Prasad

Dr. Shiv Ram Singh

Dr. Vinay Kumar Singh

Dr. Ram Ratan Verma

Dr. Aditya Prakash Dwivedi
Dr. Dileep Kumar

Dr. Kavita Kumari

Technical

Dr. Gaya Karan Singh
Dr. Anita Sawnani

Dr. Ram Khilari Singh
Dr. Ram Kishor Tripathi
Mr. Sanjay Gautam

Director (Acting)

Principal Scientist (Plant Breeding) & Head
Principal Scientist (Genetics & Cytogenetics)
Principal Scientist (Genetics)

Principal Scientist (Agricultural Biotech)
Principal Scientist (Genetics & Plant Breeding)
Senior Scientist (Agricultural Biotech)
Scientist (Genetics & Plant Breeding)

Scientist (Genetics & Plant Breeding)

Scientist (Genetics & Plant Breeding)

Chief Technical Officer
Technical Officer
Technical Officer
Senior Technician
Senior Technician
Technician

Technician

Technician

Principal Scientist (Agronomy) & Head
Principal Scientist (Agronomy)

Principal Scientist (Agronomy)

Principal Scientist (Agronomy)

Principal Scientist (Agronomy)

Principal Scientist (Agriculture Extension)
Principal Scientist (Agriculture Extension)
Principal Scientist (Soil Science)

Principal Scientist (Agronomy)

Principal Scientist (Soil Science)

Principal Scientist (Agronomy)

Senior Scientist (Agronomy)

Scientist (Agronomy)

Chief Technical Officer

Chief Technical Officer
Assistant Chief Technical Officer
Assistant Chief Technical Officer
Senior Technical Officer
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Mr. Mahendra Pratap Tripathi
Mr. Upendra Kumar Yadav
Mr. Rajendra Kumar

Mr. Neeraj Kumar Singh
Mr. Pankaj Patel

Mr. Manish Kr. Sah

Mr. Syed Furkan Miyan
Division of Crop Protection
Scientist

Dr. Dinesh Singh

Dr. Arun Baitha

Dr. Sanjay Kumar Goswami
Dr. Shweta Singh

Dr. Chandra Mani Raj

Dr. Rahul Kumar Tiwari
Dr. K Srinivas

Technical

Mr. Anuj Kumar

Mrs. Rita

Ms. Soni Devi

Mr. Sujeet Kumar

Mr. Krishna Kumar Varma
Mr. Shereyansh Kumar

Division of Plant Physiology & Biochemistry

Scientist

Dr. Manoj Kumar Srivastava
Dr. Pushpa Singh

Dr. Surendra Pratap Singh
Dr. Rajeev Kumar

Technical

Mr. Kamal Kumar Suman
Mr. Rajendra Kumar Singh
Mr. Pillu Meena

Mrs. Santosh Kumari Gautam
Mr. Sunil Kumar Pandey
Mr. Rahul Kumar

Administration
Ram Sanwarey Chaurasia

Division of Agricultural Engineering
Scientist

Dr. Mrityunjai Kumar Singh

Dr. Saiyed Irfan Anwar

Dr. Dilip Kumar

Dr. Shyam Nath

Dr. Rajesh U Modi

Dr. Himanshu Shekhar Pandey
Technical

Mrs. Mithilesh Tiwari

Senior Technical Assistant
Technical Assistant
Senior Technician
Technician

Technician

Technician

Technician

Principal Scientist (Plant Pathology) & Head
Principal Scientist (Agricultural Entomology)
Senior Scientist (Plant Pathology)

Scientist (Plant Pathology)

Scientist (Plant Pathology)

Scientist (Plant Pathology)

Scientist (Agricultural Entomology)

Technical Assistant
Technical Assistant
Technical Assistant
Technician
Technician
Technician

Principal Scientist (Biochemistry/Plant Science) & Head
Principal Scientist (Organic Chemistry)

Principal Scientist (Plant Physiology)

Scientist (Biochemistry)

Asst. Chief Technical Officer
Senior Technical Officer
Technical Assistant

Senior Technician
Technician

Technician

Personal Asssistant

Principal Scientist (FMP) & Head
Principal Scientist (FMP)
Principal Scientist (AS& PE)
Scientist (FMP)

Scientist (FMP)

Scientist (FMP

Chief Technical Officer
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Dr. Veenika Singh

Mr. Rajiv Ranjan Rai

Mr. Chaman Singh

Mr. Saryu Prasad

Mr. Sushil Kumar Sharma
Mr. Shailesh Kumar

Mr. Alok Bind

Mr. Sachin Kumar

Mr. Abhay Singh Pal
PME Cell

Scientist

Dr. Manoj Kumar Tripathi
Dr. Rahul Kumar Tiwari
Technical

Dr. Gaya Karan Singh
Mr. Amit Srivastava

Mr. Ranu Verma
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Subject Matter Specialist (Home Science)
Chief Technical Officer

Assistant Chief Technical Officer

Senior Technical Assistant

Senior Technician

Technician

Technician

Technician

Technician

Principal Scientist & Incharge
Scientist (Plant Pathology)

Chief Technical Officer
Chief Technical Officer
Technician

Agricultural Knowledge Management Unit (AKMU)

Scientist

Dr. Lal Singh Gangwar

Dr. Syed Sarfaraz Hasan

Dr. Sayanti Guha Majumdar
Technical

Mr. Alok Kumar Singh

Mr. Jais Ahmad

Mr. Mithlesh Kumar
Rajbhasha

Dr. Manoj Kumar Tripathi
Technical

Mr. Abhishek Kumar Singh
Juice Quality Lab

Scientist

Dr. Manoj Kumar Srivastava
Technical

Mrs. Pallavi Rai

Mr. Gulam Rab

Farm Section

Scientist

Dr. Ved Prakash Singh
Technical

Mr. Surendra Pratap Prajapati
Dr. Mukund Kumar

Mr. Umesh Chandra Pandey
Mr. Sudhir Kumar Singh
Mr. Dharmendra Kumar
Mr. Vikram Saroj

Principal Scientist (Agriculture Economics) & Incharge
Principal Scientist (Computer Applications)
Scientist (Bioinformatics)

Technical Assistant
Technician
Technician

Principal Scientist (Agronomy) & Incharge

Assistant Chief Technical Officer

Principal Scientist (Biochemistry /Plant science) & Incharge

Technical Assistant
Technician

Principal Scientist (Agronomy) & Incharge

Technical Officer & Farm Manager
Technical Officer

Senior Technical Assistant

Senior Technical Assistant
Technician

Technician
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Mr. Arjun Kumar
SWPAM Lab
Scientist

Dr. V. P. Singh
Technical

Mr. Dileep Kumar Bind

HRD Cell
Dr. Sangeeta Srivastava
Dr. Rahul Kumar Tiwari

AICRP on Sugarcane
Scientist

Dr. Dinesh Singh

Dr. Sanjay Kumar Yadav
Dr. Lalan Sharma
Technical

Mr. Dushyant Mishra

Mr. Sanjay Lal Srivastava
Mr. Himanshu Raj

Krishi Vigyan Kendra (KVK), Lucknow
Dr. Akhilesh Kumar Dubey
Technical

Dr. Ram Prakash Sahu

Mr. Ajay Kumar Rai

Mr. Deep Kumar

Mr. Ram Lakhan

Krishi Vigyan Kendra (KVK), Lakhimpur Kheri

Dr. Rakesh Kumar Singh
Technical

Dr. Arbind Kumar Verma
Dr. Vivek Kumar Pandey
Mr. Arya Desh Deepak Misra
Mr. Sanjeev Kumar Singh
Art & Photography

Dr. Manoj Kumar Tripathi

Technical
Mr. Avadhesh Kumar Yadav

Library
Scientist
Dr. Manoj Kumar Tripathi

Technical
Mr. Rajnarayan Prasad Bharti

Mr. Ashish Singh Yadav
Security

Dr. Dinesh C Rajak
Vehicle Section

Mr. Ganesh Singh Negi

Technician

Principal Scientist (Agronomy) & Incharge

Technician

Nodal Officer
Co-Nodal Officer

Project Coordinator (Sugarcane)
Senior Scientist (Agronomy)
Senior Scientist (Plant Pathology)

Technical Officer
Technical Assistant
Technician

Senior Scientist & Head

Subject Matter Specialist
Subject Matter Specialist
Senior Technical Officer
Technical Officer

Senior Scientist & Head

Subject Matter Specialist

Subject Matter Specialist
Assistant Chief Technical Officer
Technical Officer

Principal Scientist & Incharge
Chief Technical Officer

Principal Scientist & Incharge

Assistant Chief Technical Officer
Technical Officer

Chief Technical Officer

Asst. Administrative Officer

117



Mr. Kalpnath

Mr. Suresh Kumar

Mr. Kulpreet Singh

Mr. Nand Kishor Yadav
Dispensary

Dr. Sanjay Kumar Goswami

Landscaping

Mr. Abhishek Srivastava

Mr. Rajiv Ranjan Rai

Estate & Management Unit
Mr. Abhishek Srivastava

Er. Krishna Nand Singh
Mr. Mukund Narayan

Mr. Rakesh Kumar Srivastava
Mr. Kuldeep

Mr. Ankur Kumar Yadav
Mr. Ajay Kumar Bharati

Regional Station, Motipur (Bihar)

Scientist
Dr. Ashutosh Kumar Mall

Technical

Mr. Bikarama Dutt Singh
Mr. Dhirendra Kumar
Mr. Subham Kumar

Administration
Mr. Ram Vijay Dwivedi
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Technical Officer
Technical Officer
Technical Assistant
Technical Assistant

Senior Scientist & Incharge

Chief Administrative Officer (SG) & Incharge
Chief Technical Officer

Chief Administrative Officer (SG) & Incharge
Chief Technical Officer

Assistant Chief Technical Officer

Senior Technician

Technical Assistant

Technician

Technician

Principal Scientist & Incharge

Assistant Chief Technical Officer
Technical Assistant
Technician

Asst. Administrative Officer

ISRI Biological Control Center, Pravaranagar (Maharashtra)

Scientist

Dr. Dnyaneshwar Namdeo Borase

Dr. Yogesh Ekanathrao Thorat

Sugar beet Breeding Outpost, Mukteshwar

Dr. Ashutosh Kumar Mall
Guest House

Mr. Ganesh Singh Negi
Administration

Mr. Abhishek Srivastava

Mr. Chandan Kumar Tiwari
Mr. Awadhesh Kumar

Mr. Manish Kumar

Mr. Ashutosh Sahi

Mrs. Mamta Chakraborty

Mr. Prem Chand

Mrs. Rashmi Sanjay Srivastava
Mr. Ganesh Prasad

Mr. Ram Sanwarey Chaurasia
Mr. Ram Vijay Dwivedi

Scientist (Microbiology) & Incharge
Scientist (Nematology)

Principal Scientist & Incharge

AAO & Incharge

Chief Administrative Office (SG)
Finance & Account Officer
Administrative Officer
Administrative Officer

Asst. Finance & Account Officer
Principal Private Secretary
Principal Private Secretary
Private Secretary

Personal Assistant

Personal Assistant

Asst. Administrative Officer
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Mr. Prashant Kamal Srivastava Asst. Administrative Officer
Mr. Hem Chandra Pandey Asst. Administrative Officer
Mr. Nag Chand Chauhan Asst. Administrative Officer
Mr. Hari Lal Asst. Administrative Officer

Mr. Ganesh Singh Asst. Administrative Officer

Mr. Taruk Nath Saini Assistant
Mr. Ramesh Prasad Verma Assistant
Mr. Shubhash Chandra Jaiswal Assistant
Mr. Madan Chandra Assistant
Mr. Arjun Assistant
Mr. Avdesh Kumar Assistant
Mr. Pankaj Kumar Arora Assistant
Mrs. Poonam Manish Mishra Assistant
Mrs. Shruti Srivastava Assistant
Mr. Jata Kant Assistant
Mrs. Kirti Singh Assistant
Mr. Amit Kumar Assistant
Mr. Vivek Kumar Assistant
Mr. Prashant Singh Assistant
Mr. Dinesh Chandra Mishra Upper Division Clerk
Mr. Amar Kumar Upper Division Clerk
Mr. Deepak Kumar Upper Division Clerk
Mr. Arvind Kumar Yadav Upper Division Clerk
Mrs. Rupam Rani Upper Division Clerk
Mrs. Shikha Chuner Upper Division Clerk
Mr. Bhupendra Kumar Sain Lower Division Clerk
Mr. Ajay Kumar Lower Division Clerk
Mr. Manish Singh Lower Division Clerk
Mr. Shatrughan Verma Lower Division Clerk
Mr. Anup Kumar Yadav Lower Division Clerk
Mr. Subhash Lower Division Clerk
Appointment /New Joining
Name of Official Designation Date of joining
Mr. Rahul Kumar Chief Finance & Account Officer 01-01-2025
Mrs. Shikha Chuner Upper Division Clerk 20-01-2025
Mr. Shereyansh Technician(T-1) 13-02-2025
Mr. Syed Furkan Miyan Technician (T-1) 17-02-2025
Mr. Manish Kr. Sah Technician (T-1) 18-02-2025
Mr. Gulam Rab Technician (T-1) 27-02-2025
Mr. Chandan Kumar Tiwari Finance & Account Officer 17-04-2025
Mr. Avdhesh Kumar Administrative Officer 05-05-2025
Dr. Kartik Kumar M. Scientist 07-07-2025
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Promotions
Name Promoted to the post of w.e.f.
Mr. Alok Kumar Singh T-3 (Level- 05) 01-01-25
Mr. Sudhir Kumar Singh T-4 (Level- 06) 30-07-23
Mr. Dushyant Mishra T-5 (Level- 07) 19-11-23
Dr. Mukund Kumar T-5 (Level- 07) 27-12-22
Mr. Avadhesh Kumar Yadav/ ACTO Promotion to the grade of CTO 01-04-24
Mr. Abhishek Kumar Singh /STO Promotion to the grade of 02-09-22
ACTO

Joining on Transfer

Dr. H. S. Pandey Scientist Transferred from ICAR-CIAE Bhopal 13.01.2025
Mr. Mukund Narayan ACTO Transferred from ICAR-CIAE Bhopal 20.01.2025
Dr. Shyam Nath Scientist Transferred from ICAR-VPKAS Almora 27.01.2025
Mr. Amit Srivastava CTO Transferred from ICAR-CRIDA Hyderabad 07.02.2025
Mzr. Subhash LDC Transferred from NEC, Secretariat, Shillong  24.02.2025
Mr. Rishi Kumar MTS Transferred from NEC, Secretariat, Shillong  24.02.2025
Mr. Bhupendra Sain LDC Transferred from NEC, Secretariat, Shillong  27.02.2025
Mr. Ajay Kumar LDC Transferred from NEC, Secretariat, Shillong  03.03.2025
Mr. Sandeep Kumar Maurya MTS Transferred from NEC, Secretariat, Shillong  03.03.2025
Mr. Mohit Kumar MTS Transferred from NEC, Secretariat, Shillong  03.03.2025
Mr. Ram Narayan Yadav MTS Transferred from NEC, Secretariat ,Shillong  11.03.2025
Mr. Neelesh Kumar Tripathi MTS Transferred from NEC, Secretariat, Shillong  13.03.2025
Mr. Rahul Kumar CF&AO Transferred to DU as Deputy Rgistrar 17.03.2025
Mr. Anoop Kumar Yadav LDC Transferred from NEC, Secretariat 21.03.2025
Mr. Manish Singh LDC Transferred from NEC, Secretariat, Shillong  07.04.2025
Dr. Sanjay Kumar Pandey SMS NEH, RS, Arunanchal Pradesh 16.05.2025
Dr. Vivekanand Singh SMS Sargatia, Kushinagar 06.06.2025
Mr. Sunil Kumar Pandey T-1 Transferred from ICAR-IISWC, RC, Agra 06.06.2025
Mr. Avinash Aman LDC Transferred to ICAR HQ as AF&AO 30.06.2025
Dr. Kavita Kumari Scientist Transferred from ICAR-CRRI, Cuttak 22.09.2025
Mr. Abhay Singh Pal T-1 Transferred from ICAR-VPKAS Almora 09.10.2025
Superannuation

Name of official Designation Date of retirement

Mr. R. B. Verma AO 31-01-2025

Er. M. H. Ansari CTO 28-02-2025

Dr. R. Vishwanathan Director 30-04-2025

Dr. V.P. Jaiswal Senior Scientist 30-06-2025

Mrs. Asha Gaur CTO 30-06-2025

Dr. A. K. Singh Head (Agri. Eng.) 31-08-2025

Mr. Atul Kumar Sachan CTO 31-08-2025

Dr. Om Prakash CTO 31-10-2025

Mr. Yogesh Mohan Singh CTO 31-10-2025

Dr. Radha Jain Pr. Scientist 30-11-2025

Dr. Chandra Gupta Pr. Scientist 31-12-2025
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CHAPTER 22

Meteorological Data

Important weather parameters during January 2025 to December 2025 at ICAR-Indian Sugarcane Research
Institute , Lucknow

Month Temperature (°C) Relative hu- Rainfall Rainy  Bright Evaporation Wind
midity (%) (mm) days Sunshine (mm) Speed
Maximum Minimum at7:18 at 2:18 (No.) hours (kmy/hr)
—_ pm (hr/day)
January 213 8.8 93.6 53.4 0.2 0 4.6 1.5 3.1
February 28.2 11.0 88.4 32.6 0.0 0 8.1 3.4 3.9
March 32.9 15.4 75.6 22.1 3.8 1 8.8 6.3 5.0
April 37.2 21.4 57.6 26.8 30.2 1 8.7 6.9 3.0
May 37.9 26.4 64.7 38.0 26.2 2 8.3 7.0 2.3
June 37.8 28.2 72.5 51.7 70.6 5 6.4 5.8 1.7
July 34.1 27.2 89.5 72.8 218.0 16 5.1 3.8 1.5
August 324 26.7 94.5 79.6 431.0 15 43 2.9 2.1
September 33.6 26.4 93.4 72.1 1194 8 515 3.1 1.8
October 31.9 21.0 92.4 54.9 51.4 6 6.4 2.6 1.4
November 28.6 12.0 941 34.0 0.2 0 7.0 21 1.2
December 224 8.2 95.0 53.4 0.0 0 41 1.2 1.0
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IARI Lucknow Hub, Lucknow

IARI New Delhi established 16 Educational Hubs as
part of IARI Mega-University in order to implement
the National Education Policy-2020. The IARI
Lucknow Hub has been established to provide quality
agricultural education and research and leverages the
advanced facilities of the ISRI to support UG, PG and

IARI Lucknow Hub Academic Cell Staff

S.No
Dr. Dinesh Singh, Nodal Director

AN U1 &= W N =

Mr. Prem Chandra (PPS)

Ph.D students. The hub is located within the campus of
the ICAR-Indian Sugarcane Research Institute (ISRI),
Lucknow. ISRI, Lucknow is functioning as a nodal
institute of IARI, Lucknow Hub with the support of
participating institutes i.e. CISH, NBFGR and CSSRI-
RRS, Lucknow.

Staff at IARI Lucknow Hub Academic cell

Dr. A K. Singh Founder Academic Coordinator
Dr. Pushpa Singh, Academic Coordinator

Dr. V.K. Singh, Programme Coordinator (PG)
Dr. Shyam Nath, Programme Coordinator (UG)

Current Year Students Strength (2025-2026)

S. No Degree Programme Number of students

B.Sc. (Hons.) Agriculture

1 2023-24 22

2 2024-25 09
M.Sc. (Agriculture)

1 2023-24 12

2 2024-25 10
Ph. D Programme

1 2023-24 02

2 2024-25 02
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Exams Conducted at IARI Lucknow Hub

Mid-Term and End-Term Examinations were conducted in the Academic Year 2025-26

Educational Tour programs for Students at IARI Lucknow Hub

Visit of Students to Farmers’ Field, KVK, Haidergarh and Balarampur Chini Mill; An educational tour was
organized for B.Sc. (Hons.) Agriculture 2" and 3™ year students on 19" December 2025 to the Farmers’ Field,
KVK, Haidergarh, and Balarampur Chini Mill.

3 § i sl MR ‘A-\L-/.__u. ik , m‘:"‘”’
BALRAMPUR CHINI MILLS LTD, UNIT- /AIDERGARH  &§.

IARI Lucknow Hub - Farewell Party Organised
by Students
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