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From the Director's Desk

By the close of this year 2019-20, the country was in the grip of COVID-19
pandemic along with many other countries of the world. The pandemic has
tightened all aspects of doing business including research and development
(R &D). The activities in agriculture and supply chains were disrupted. The
migrant workers suffered more and agricullure also suffered due to non-
availability of labour on account of lockdown, The pandemic once again
highlighted the importance of research, challenges of research during crisis
period and also the opportunities for making research more efficient and
cost-effective, The ICT technology came to rescue in carrying out most of the
vital R&D functions, New paradigms and models for research will hopefully
emerge from this pandemic. It again highlights the importance of building
sustained research imfrastructure and a workiorce, Despite all these
challenges, the Institutes carried out number of activities in its mandated area.

It gives me immense pleasure to present the Annual Eeport for the year 2020 of ICAR-Indian Institute of
Sugarcane Research. Lucknow:. I feel it is a privilege to Iead a glorious Institule like ICAR-TISE, Lucknow
which has made outstanding contributions in the service of the nation in sugar sector and agsociating itself
in making new records for sugar production in India. Despite many impediments and challenges towards
scaling up sugar producton, our country has created a history by record production of sugarcane. The
present Annual Report of the Institute highlights the significant achievements made under different
research and developmental programmes,

During the period, under Crop Improvement Programme, a collection of 350 genotypes of sugarcane and
139 sugar beet germplasm has been maintained and enriched over the years. An early maturing sugarcane
variety i.e. Colk 14201 (Ikshu -10) was released by the U.P. State Sugarcane Varietal Release Committee for
commercial cultivation in Uttar Pradesh. A mid-late maturing sugarcane variety ColLk 14204 (Ikshu -8) was
identified by the Varietal Identification Committes of AICRP on Sugarcane for its release in North West
Zone of India. Efforts towards conservation and further exploration of genotypes have also been made in
terms of registration application of genotypes under PPVFE Act 2001 and their inclusion in National
Hybridization Garden, In vitro cultures of new sugarcane varielies were established and multiplied.
Around 8,200 quintals of seed cane was produced and around 12.0ha area was planted with newly released
varieties for seed cane production and popularization.

In Crop Froduction, diversified sugarcane based cropping/ inter-cropping systems were identified and
assessed. Sugatcane cropping systems like 150 em (wide) row spacing + garlic intereropping, systems with
medicinal and aromatic plants like Tulsi-Wild Marigold (Two cut) - Sugarcane (spring) - Sugarcane ratoon-
Mint cropping sequence, and the Autumn sugarcane based integrated farming system as sugarcane +
vegetables + horticultural crop +backyard poultry + fisheries + vermicompost + apiculture + mushroom
hawve been identified as the potential income enhancing cropping systems. In addition, the application of
NPE, in split doses, through drip fertigation was found better in increasing the growth parameters and
vield. The use of new lechniques like nanotechnology, bio-stimulator derivative, microbial cultures and
GA; have resulted higher yield. The soil properties of the Institute farm were analysed. The long-term
rainfall data was compiled and analysed at different centres. Studies on obnoxious weed (Ipomoes sp.)
management were also carried out.

I evop protection the varieties were sereened for different diseases and insect-pest incidence. nsect pest
and diseases survey were conducted in command areas of sugar mills in Ttar Pradesh. High incidence (30-
60%) of red rot n variety Co 0238 was found in cane intensive areas in UP. Two promising Trichodering
isolates were identified to enhance sugarcane yield, The studies on faunal build-up in low 50C soils was
carried out Studies on termites and white grubs have been carried out. Studies on whole genome sequence
of virulent pathotype (CE08) of C, falcatum causing red rotto sugarcane are in advance stage.

In Plant Physiology and Biochemistry, the importance of Ethrel and Silica has been established in
improvement in germination and biomass dymamics. The drought as well as water logged tolerant
sugarcane genoptypes were identified. Drought caused a significant reduction in inter-nodal length and an
increase inroot density of genotypes. Physiological studies were also carried out on high sugar varieties,



In Agricultural Engineering, different prototypes of planters and ratoon management device, cane node
planter and multipurpese tool frame were developed. New prototypes of sugarcane cutter planter and
EMD were also developed for tropical region. These machines were field tested for evaluating efficiency.
For efficient jaggery production, A efficiency boosting device suitable for IISR two-pan furnace and a
sugarcane cleaner-cum-washer unit was fabricated and its performance was evaluated.

In the social science, the disaggregated level analysis has been carried out to spot the potential districts as
well as to assess the fulure sugarcane crop growth scenario in UP, The returns to research due to improved
technologies developed by the Institute were estimated. Statistical studies were undertaken for estimating
the variability of the experiments on varietal performance in different sugarcane zones in India. Towards
digitization, a web-based application, AICRP Reporter, has been developed for online AICRP (S) data
recording. Several frontline and on farm demonstrations were conducted on various aspects for
disseminating improved sugarcane production technology-.

The overall growth and development of the Institute was possible with the able guidance, encouragement
and continuous support received from Dr, T. Mohapatra, Secretary, DARE and Divector General, [CAR; Dr.
T.R. Sharma, Deputy Director General (Crop Science) and Dy RK. Singh, ADG (CC), ICAR, which I
acknowledge with sincere gratitude and reverence. [ appreciate the efforts of all the Heads of Divisions, Drs.
M.R. Singh, Radha Jain, Sangeeta Srivastava, 5.K. Shukla, A XK. Singh, and Incharges, Drs. Rajesh Kumar,
LS. Gangwar, V.P. Jaiswal, A.K. Mall, A.K. Dubey, Niranjan Lal and D.N. Borase for research inputs. I am
thankful to the members of Publication Committee, Drs, Sangeeta Srivastava, LS. Gangwar, A K. Sharma
and Sh. Brahm Prakash for their praiseworthy efforts in bringing out the Report in ime. Last but not the
least, I am thankful to all staff who are supporting and contributing, to the progress of the Institute in the
service of the nation,

-'E'..“yi‘::f‘f*‘_“?_"_f .
-
(A.D. Pathak)

Director
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Executive Summary

Sugarcane varietal development

-

An early maturing sugarcane variety 1.e. Colk
14201 (lkshu -10) was released by the ULP. State
Sugarcane Varietal Release Commitiee for
commercial cultivation in Uttar Pradesh, A mid-
late maturing variety Colk 14204 (Iks/ru -8) weas
identified by the Varietal Identification
Committee of AICRP on Sugarcane for its release
in North West Zone of India. Three early maturing
sugarcane clones f.e, ColLk 20201 (LG 12201), CoLk
20202 (LG 16070) and CoLk 20203 (LG 14452) and
two mid-late maturing clones Colk 20204 (LG
13002) and Colk 20205 (LG 14494) were accepted
for mult-location testing in North West Zone
during the AICRP (S) Workshop. In addition,
three genotypes viz,., LG 07601, 130 (CoLlk 24184 X
BO 91) and 150 (ColP 06436 X CoPant 97222) were
observed to be quite high yielding (cane weight
basis) underirrigated conditions.

Germplasm conservation and maintenance

A collection of 330 genotypes consisting of
Saccharum officirarum, harberi, stnense (30 species
level genotypes), 51 ISH & ke ISH clones, 71 LG
selections, 173 commercial hybrids and 25
somaclonal variants was maintained and
enriched, Under the PPVER Act, 2001,
applications for the registration and protection of
two sugarcane varieties namely, Colk 12207
(Tkshu-6) and CoLk 12209 (lkshu-7) were
submitted. Two high sugar genetic stocks, wiz,,
LG 14568 and LG 14419 with mean sucrose % in
juice 19-20% during January were identified for
further exploration and inclusion in MNational
Hybridization Garden at ICAR-SBL Coimbatore.
A reference collection of 150 sugarcane varieties is
being maintained as per DUS testing guidelines.
During this year, five New' and four "Farmers'
Varieties” are under DUS Tesling. Por sugar beel
crop, 139 sugar beet germplasm were maintained
and evaluated during the year.

Biotechnological interventions

In witro cultures of new sugarcane varieties, CoLk
14201 and Colk 14204 were sstablished and
multiplied through enhanced auxiliary shoot
proliferation. A total of 3,230 samples including
2,060 samples of banana were tested for genetic
fidelity testing under DBT-ATL programme. A
total of 1,170 samples comprising of 30 sugarcane
and 1,140 banana were tested for mother stock
virus indexing, A total of 5,677 non-redundant

single dose SNP markers were obtained (using R-
package ONEMAT) [rom which 560 were mapped
into 142 linkage groups. Using newly developed
polyploid linkage mapping softwares (MAT poly)
and Seccharum sponrfeneum genome, the linkage
map was consolidated. Significant positive and
negative effect SNPs located on genes involved in
sucrose metabolism, photosynthesis,
mitochondrial elechvon transport, glyeolysis and
transcription have been identified. Comparative
analysis showed 43 known and 46 novel
differentially expressed miRNA having putative
targets of protein binding transcription factors,
ransporter proteins, enzyme regulator activity,
nucleicacid binding transeription factors, disease-
resistance proteins and response tostimulii.

Analysis of whele genome sequence of virulent
pathotype (CfO08) of C. faleatum causing red rot in
sugarcane revealed 617 CAZvmes and of these,
glycoside hydrolases were the predominant (298).
Among 7,264 genes associated with virulence, 77
genes having effector functions were identified.
The assembled genome showed its similarity with
the genorne of C. graminicoln and C. Mgginsianwm,
the causal organisms of Antlramose in maize, and
inmembers of Brassicaceas, respectively,

A comparalive transcriplome analysis was
performed using leaf samples of contral and
waterlogged plants of two genotypes, Coll 941384
(tolerant) and Co] &4 (sensitive). Total PE reads
were 36292012, 34008354, 35079347 and 44466851
in leaves of control, & waterlogged plants of
varieties CoLk 94184 and Co] 64, respectively.

Sugarcane based new cropping systems

Sugarcane planted at 150 cm row spacing + garlic
intercropping in comparison to conventional (50
cmrow spacing) sale sugarcane planting recorded
19.55% higher tllers population and were 149.63
thousand /ha at 90 days after planting DAFP shoot
count was also 22.64% higher to 137.41
thousand /haat 120DAP,

Diversificationn of sugarcane based cropping
system with medicinal and aromatic plants
revealed that the highest wheat equivalent yield
(95.5 q/ha) of wild marigold was recorded under
Tulsi-Wild Marigold (Two cut) - Sugarcane
(spring) - Sugarcane ratoon-Mint cropping
SEq'L'I.E'I'ICE‘.

Auvtumn sugarcane based integrated farming
system (IF3)

sugarcane + wvegetables +
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horticultural crop +backyard poultry + fisheries
+ vermicompost + apiculture + mushroom
fetched net income of ¥4,62412/ ha. while spring
sugarcane based IF5 system fetched netincome of
T 453350/ ha, The income [om IFS sole
sugarcane was? 2,03,212 /ha and ¥1,97,550 / ha.

Water, nutrient and soil management

e Tillage practice significantly influenced the tiller

number at 180 day after initiation of sugarcane
ratoon, NMC and yield of sugarcane ratoon, Crop
residue management (retention,/ incorporation of
crop residue of previous crop) treatment
recorded increase in ratoon cane yield up to
20.88% as compared to without crop residue
management (6436 t/ha). The conventional
tillage practice enhanced ratoon cane
productivity by 5.7% higher over the zero tillage
(70.87 1/ ha).

Application of 100% RDF through drip gave
higher cane yield, save irrigation water (40%) and
reduced weed infestation (25%) over
conventional method of fertilizer and water
application in 1" ratoon crop.

Application of split doses of NPK through drip
fertipation was found better in increasing the
growth parameters oi sugarcane over
conventonal method, However, maximum
benefit of splitting was observed in nitrogen
fertilizer,

50% RDM + Nitrogen fixing bacteria + Nano N @
1250 ml/ha in two spray + 100% PK treatment
resulted in better growth parameters as
compared to other treatments.

Treatment with 100% NPE + Bio-stimulator
derivative @ 2.5 ml/] of water + sett ireatment
with Gluconacefobacter dinzofrophicus + sett
freatment with Bacillies subialis and Bacillus cerelus
and foliar application of GA, @ 35 ppm at 90, 120
and 150 days after planting found the hest
practice for achieving higher cane yield (89.43
t/haj.

The soil properties of Institute farm were
analysed. The pH and electrical conductivity
varied from 7.57 to 822 and 014 to 0.25 d5/m.
Soil organic carben content varied from 0.29 to
0.84%, available nitrogen 2125 to 335.6 kg/ha,
phosphorus 14.6 to 53.7 kg/ha and polassium
from 197.5 to 3503 kg/ha with mean values of
0.53%, 2583, 30.1 and 2489 kg/ha, respectively,
The 50C was positivaly correlated with available
N (0.97) and PO, (042). However, pH was
negatively correlated with P,0; (-0.47).

L]

The long-term rainfall data was compiled and
analysed at different centres like Nayagarh,
Faridkot, Kolhapur and Coimbatore. The
maximum temperature showed significantly
increasing trend during August to September at
Faridkot, during May at Kelhapur and during
October at Coimbatore,

Weed management

Increasing density of the weed Ipomoer sp.
adwversely affected the yield enhancing attributes
of the cane to a significant extent. A density of 10
to 15 Ipomoea/ m’ caused the highest reduction in
NMC, cane length, cane weight and the cane
yield, The varieties Colk 11206, Colk 12203,
CoPb 14181 and Colant 14222 showed less than
10% reductionin canz length, girth, weight, NMC
and vield highlighting them to have more
competiive ability over other varieties under the
infestation of lpowmoes sp. Among different
herbicides applied, application of Flumioxazin
150 g/ha alone or in combination with 2,4-D @
1500 g/ ha as well as Ametryn+24-D @ 1500 g/ ha
or Metribuzin + 24-D @ 1250 + 1500 g/ha were
effective to control 70-20% other weeds
(Echinochloa colona and Dactylockenium qegyplivm)
inaddition to 100% control of Ipomoes sp.

Sugarcane disease management

s FRoving survey of diseases revealed high

incidence of red rot in variety Co 0238 in UP.
which ranged from 30-50% in affected Helds in
Gonda and 30-60% in Lakhimpur Kheri area.
Sporadic incidences of Yellow leaf disease (5-
10%) and smut were also observed in variety Co
238

Two promising Trichoderma isolates viz, STr-83 (T.

longibrachiatum) & STr-126 (T. harzinmon) were
identified with the potential to enhance
sugarcane yield by 17-245% especially under

conditions of low inorganic fertilizer usage.

Micro arthropods were more in number in high
SOC soils, than low SOC soils, however, the
effect of nutrient sources (inorganic & organic) on
Faunal build-up was more in low SOC plots, Soil
pH and EC ranged between 7.8 and 8.0 and 0.0.06
and 0.13ds/m.

Insect pest management

In roving survey of insect pests in UP, sporadic
incidences of stalk borer and top borer were
found at certain locations in Lakhimpur Kheri.

Analysis of monthly sampling of termites from 11

designated fields revealed the highest per cent




-

incidence in August (25.45%) followed by July
(22.73%), September (21.82%), October (18.18%)
and fune (15.45%). The termite incidence was low
in January (4.55%) , February (5.45%) and March
(7.27%).

Cnat of 418 specimens of white grubs collected,
21 were collembolans, 151 were mites, 03 were
proturans and rest were other insect juveniles or
adults. The Bacillus thuriengensis and Brevibacilly
ssp strains isolated from sugarcane rhizosphere
did not show any insecticidal activity against 17,
2™ and 3 instar white grubs.

Lower abundance and diversity of
microarthropod fauna in P. lilacinem application
could be due to the fact that P. lilzcinum, being
pathogenic to nematodes and imsects, probably
disturbed the soil food chain as Collembelan and
mites feed on nematodes and fungi. Amongst the
chemical managemaenl tools, Chloran traniliprole
(T5) and Imidacloprid (T6) had the least effect on
diversity and abundance of studied fauna.

Pathogenicity studies of H, indica ISRBCCHO2
revealed that the 150 and 300 Is per grub were
sufficient to kill early and late larval instars of
white grub after 3 to 5 days upon EPN
inoculation.

Abiotic stress management

Maximum improvement in germination and
biomass dynamics (tiller numbers and biomass
accumulation Hll 210 DAP) was observed with
Ethrel as compared to water and control in an
experiment with two doses of GA,, IBA, 6BA and
NAA each along with water, ethrel and absolute
contral.

Sugarcane genptypes iz, A-27-12, CoLk 94184,
Colk 12204 and CoS 767 were identfied as
drought tolerant on the basis of relative cane
weight. Drought caused a significant reduction
in inter-nodal length and an increase in rool
density of genotypes.

Physiological studies em high sugar yielding
varieties revealed that the maximum
photosynthesis rate was recorded in BO 91 (23.9
prmel/m’/s) which was at par with CoLk 8102
(22.6 pmol m”/'s). The transpiration rate of BO 91
was also maximum and at par with Colk 9705
(12.8 mmol m*/s) and CoLk 8001 (12.2 mmol/
m'/8).). Maximum relative water content was
observed in Co 5011 (98.1%) followed by Colk
9707 (94.7 %) which was at parwith BO 91 (92.4%)
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and Co (238 (93.5%).

Silica treatments improved germination of buds,
root and sheath weight and thus providing
hardiness to the plants and enabling them to
have some resistance against disease and pest
attack., Maximum pholosynthesis {16.2
pmol/m’/s), ranspiration (4.4 mmol m*/s) and
stomatal conductance (0.12 mol/m’/s) was
recorded when silica (200 kg/ha) was applied in
the formof silicic acid as basal dose,

Analysis of leal chlorophyll content under
control and waterlogged plants of fwo genotypes
CoLk 94184 (tolerant) and Co] 64 (sensitive)
demonstrated that chlorophyll content ranged
between 1.59 and 2.91 mg/g fwt (in control
under non-stress-MN5 condition, and 1.35 and 2.71
mg/g fwt in waterlogged plants suggesting
decline in leaf photosynthesis due to
waterlogging,

Sugarcane farm machinery development

Two types of prototypes (with and without
stubble shavers) of "ractor operated two row
dise type ratoon management device' were
devaloped for carrying out all or some cultural
operations such as stubble shaving, off barring
and fertilizer application simultaneously in a
single pagsin a ratoon field having left over trash.
The effective field capacity of the machine was
(.30-0.35ha/h.

The prototype of multipurpose tool frame with
attachunents for furrow opening, interculturing
and earthing up was demonstrated at farmers
field. The machine has provision for adjustiments
for cane planted at 75 or 30 cm row spacing. The
deep furrowers were used as an attachment for
furrow opening and earthing up operations. The
interculturing attachment having tines with
shovel and sweep were used for inter-row
interculturing. The capacity of the machine was
0.45 ha/h for inter-row inter-culturing with 76%
[ield efficiency. The Held capacity of the
equipment for earthing up was 0.39 ha/h with
field efficiency of 72%.,

Maodifications in cane node metering mechanism
for metering of pre-svaked cane nodes were
carried out in tractor operated cane nwode planter,
The effective field capacity of the planter was
0.15-0.17ha/h.

A new prototype of two row deep furrow
sugarcans cutter planter was developed for
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tropical region with adjustable row spacing of
120 and 150 em. The designed planter consisted
of deep [urrow opener, sharp edged blades tocut
whaole cane into 350 mm long pieces as seed
material, metering device for application of
fertilizer and insecticide, soil cavering shovels
and tamping roller for pressing soil cover,
Similarly, prototype of disc type ratoon
management device (Dise KMD) was modified
for tropical region. Is ferlilizer metering
mechanism was modified to make it suitable for
metering of fertilizer in high ridge tields. It was
equipped with stubble shaving serrated blades
mounted on a dise, two tillage dises for off-
barring on either side of the stubbles and
fertilizer metering device for application of
fertiliser at root zone. Performance trials of these
machines were conducted at the farm of ICAR-
SEI, Coimbatore.

& prototype of manually operated weedicide
sprayer was fabricated. A 12V battery and a
pump was attached under the tank of 15 litre
capacity that act as a reservoir for herbicide
golution,

Thirteen tractor operated prototypes and 12
manual operated prototypes were fabricated.
Two: IISK tractor operated customized deep
harrow sugarcane culter planter, 7 ISR manual
bud chipper and one [ISK manual cane node
cutter cum bud scooper were supplied to
differentorganizations/individuals.

A prototype of pedal operated paddy thresher
was designed and dewveloped for threshing of
paddy with the faclity of detaching pedal
operating assembly from the main frame. The
machine has provision of small ground wheels to
help during transportation. Fan is also provided
to help in winnowing of the paddy grain after
threshing. The capacity of machine was observed

1.0 g/h.

Efficient jaggery production

& SUgArcanc ElE-EI.HET—E'um—WEShET unit was
fabricated and its performance was evaluated
with three sets of speed of scrapping rollers.

The scale-up model of efficiency boosting device
for II5E two-pan furnace was fabricated. The best
performance of furnace was obtained with EBD
valve fully open and WHES valve fully closed
due to all air moving through EBD generating
more force and giving better effect,

Design of ISR model jaggery unit for enhanced
capacity was finalized for 150 kg jaggery
production per batch.

Sugar beet varietal development

A total of 50 sugar beet entries were screened for
major insect-pest army worm (Spodoptera litira)
infestation and foliar diseases like Alternaria sp
and Cercospora betac causing leaf spot diseases,
Out of these, 15 entries were found to be severely
infected (40% disease incidence) with Alternaria
leaf spot and 15 entries showed 35-40% disease
incidence for Cercospora leaf spot. The sugar beet
variety SV 892 was [ound to be moderately
resistantagainst S.{itura.

Economics and statistics

The returns to research due to sugarcane cutier
planter were estimated at ¥ 351 per rupee
invested. The benefits in monetary terms with
adoption of variety CoLk 94184 having 2 lakh ha
area in UP and Bihar was T 411 crores. The
economic saving by using integrated control
measures for woolly aphid in an area of around
3.0 1akh ha of severely infested sugarcane area in
Maharashtra and Kamataka was T 1056 crores
per year for an average 80 t/ha yielding
s EHTI:'E'I_'HE ETD]:'J.

For assessing future sugarcane crop growth
scenario in UP, the largest sugarcane growing
state, the disaggregated analysis at the district
leve]l revealed that the districts of Pilibhit,
Bareilly, Sitapur, Kheri, Bahraich, Gonda,
Hardoi, Shravast, Kasganj and Ghazipur
exhibited positive growth in sugarcane area as
well ag in productivity during last 10 years.

Statistical studies were undertaken for
estimating the variability of the experiments on
varietal performance in differéent sugarcane
zones in India. The cane yield CV varied from
(.07 to 32.29% and the cane yield CD varied from
0.05 to 66.66, The sucrose (%) CV and CD varied
from 0.02 to 27.53% and from 0.02 to 9.3%,

respectively.

Statistical studies on experimental plot design
trial conducted separately with same number of
varieties revealed that Alpha lattice design was
more efficient as compared to complete
randomized block design.

Digitizationand web-based applications

AICET Beporter (& web-based application) has
been developed to provide an effective data
recording and reporting platform for AICKP on
Sugarcane. The data of Zonal Varietal Trials
(Sugarcane) for the year 2019-20 was collected
through this software using both online data
recording and through excel file generation

fromall AICREP (S) centres.




Anapp has been devel oped and uploaded onthe
Institizte website,

The boundary lines of the Institute research farm
were digitized by geo-referencing for
development of soil properties maps,

Technology demonstration

Three field days were organized in Uttar
Pradesh and Bihar. Sewveral frontline
demonsirations were conducted on various
aspects for disseminating improved sugarcane
production technology. The assessment of PGR
technology in autumn planted sugarcane on
farmer's field revealed an increase in
germination, initial shoot population and tllers
count at 3810, 3043 and 38.66 per cent,
respectively. It also resulted in increase in other
growth parameters like cane length (10.22%)
and cane girth (17.78%). The increase in the cane
yield level was quite impressive at 61.97 per cent
resulting in an increase of 82,28 per cent in net
profit. The application of ethrel was beneficialin
enhancing quality parameters in terms of
increase in polf (4.06% in juice and 4.07% in
cane). Under demonstration of sugarcane
intercropping technology, tomato grown as
intercrop with sugarcane recorded maximum
net profit of T 4,64,500/ ha with B:C ratio 2.58 in
comparison to net profit of ¥ 2,07,500/ha with
B:C ratio of 1.48 under mustard intercropping,
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and net profit of ¥ 1,60,000/ ha as sole sugarcane
crop.

Demonstrations on seed cane revealed owverall
average net profit and B:C ratio at
T 282555 per ha and 235, respectively in
comparison to average net profit ¥ 1,43,750 per
ha and B:C ratio of 1.44 under conventional
method, The variety Co 0118 has maximum
profit of T 3,33,459/ha while CoS 08279
provided the minimum profitof¥ 2,28.367 /ha.,

Amn attemnpt for assessing entrepreneurial spirit
among farmers was made and considerable
increase in all attributes of Entrepreneurship
Behaviour (EB} was recorded. However, the
maximum increase of 52.57% was recorded in
Achigvement Motivation attribute of EB. The
overall Entrepreneurship Behaviour Index was
ohserved lo increase by 32.67%.

Seed production

Around 8,200 quintals of seed cana was
produced and 12 ha area was planted with
newly released warieties for seed cane
productionand popularization,

Under Bihar Sugarcane Breeder Seed
Production, nearly 34,000 quintals of seed cane
was produced and distributed to different
agenciesin Bihar,
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About the Institute

The ICAR-Indian Institute of Sugarcane Regsearch {IISR), Lucknow was established on February 16, 1952 by
the erstwhile 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 erop in different states of the
country. The Government of India took over the Institute from the Indian Central Sugarcane Commitiee on
January 1,1954, and thereafter, it was transferred to the Indian Council of A gricultural Regearch (ICAR), New
Deihi on April 1, 1962, 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 numn.

Vision

An efficient, globally competitive and vibrant
sugarcane agriculture
Mission

Enhancement of sugarcane production,
productvity, 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

(i) Coordination and monitoring of applied research
on national and regional issues to develop
improved vatieties and technologies.

{iiiyDissemination of technologies and capacity
building.

Issues and Strategies
To achieve the desired growth in area,

productivity and recovery of sugarcane in different

agro-ecalogical zones of the counlry and o extand

appropriate information and technoelogies to the end

users, following issues and siralegies have becn

identified which need to be pursued at:

Issues

s Lowlevels of cane yield and sugar recovery

» Highcostof cane cultivation

» Decline in total factor produchivity

Strategies

Increasing the level of cane yield and sugar recovery

a. Introgressiom of untapped genes in the parental
gene pool

k. Enhancing selectiom EfF‘E('iE‘TJC_‘!.F through marker
aided selection (MAS)

¢. Improving sink strength and source efficiency

d. Enhaneing productivity of ratooncane

Reducing the cost of cane cultivation

a. MNutrient use efficiency through rhizospheric
engineering and INM technology

Water use effici ency throughmicra-irrigation

Land use efficiency though companion cropping

aon o

Reducing cost of pesticide use in an eco-friendly
mannet through bio-intensive [PM and IDM

e. Mechanizing sugarcane [arming,
Arresting decline in total factor productivity

8. Soilbiological and nutritional dynamism

b. Carbonsequestering through cropping system
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ICAR-INDIAN INSTITUTE OF SUGARCANE RESEARCH

Budget : 2019-20

Plan (T in lakh)

Particulars
Revised Estimate Expenditure as on
March 31, 2020
ICAR - [ndian [nstitute of Sugarcane Research TATE.00 TIRTI1
All India Coordinated Eesearch Project on Sugarcans 042 &4 040,82

Budget : 2020-21

Plan (T in lakh)

Particulary
Revised Esfimate Expenditure as on
Decemiber 31, 2020
ICAR - Indizn Institote of Sugarcans Research 2179.00 E400.00
All India Coordinated Kesearch Project on Sugarcane 952 30 713 05
Staff position
Category Sanctioned Fillled Vacant
Research Management Position 1 1 0
Scientific
Principal Scientist ? 4 3
Senior Sciantist i4 15 -1
Scientist 53 47 f
Tatal 74 66 g
Technical
Cat. I{T-1} 77 37 40
Cat. 1I{T-3) 54 51 23
Cag, [II (T-8) 3 1 2
Total 134 a4 A
Administrative 50 a7 13
Skilled Supporting Staff 36 09 27
Total 294 1581 113

-' viii _
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Genetic Improvement of Sugarcane for Higher Cane and

Sugar Productivity

In recent years, there has been an improvement in
sugar yield in India, along with substantial genetic
improvement for disease resistance through
traditional breeding methods. However, genetic gain
for key traits, particularly sucrose content and cane
yield has been stagnating. Present day sugarcane
cultivars have been developed from a few inter-
specilic crosses, thus, limiting chromosomal
recombination. Generating the variabilily using
hitherto unused genetic resources is required for
introgression of new genes irito the existing genetic
background, to enhance the sugar accumulation
potential as well as improvement in other economic
traits in the newly developed genotypes. Pre-breeding
strategies in the past have generated potential genetic
storks and improved parental clones are needed to
ensure sustainable improvement and maintain the
diversity. State of the art molecular tools are being
used to further augment the sugarcane breeding

PTOSTAININGS.
Technology developed
Identification/Release of sugarcane vavieties

An early maturing sugarcane variety ie. Colk
14201 (Tkshu-10) was released by the TILP. State
Sugarcane Varietal Release Committee for the
commercial cultivation in Uttar Pradesh.

Another mid-late maturing sugarcane variety
Colk 14204 (lkshu-8) was identified by the Varietal
ldentification Committee of All India Coordinated
Research Project on Sugarcane for its release in North
West Fone of India. Salient features of these two
varietiesare givenin Table 1.1

Registration of sugarcane varieties

Two sugarcane varicties namely, Colk 12207 (Ikshu -6)
and CoLk 12209 (Iksiu-7) were applied for registration
undetr the Protechon of Plant Variely and Farmers
Right Act, 2001 for their protection. The duly filled
applications of aforesaid warielies have been
submitted to the Protection of Plant Variety and
Farmers Right Authority, BMew Delhi,

Sugarcane clones aecepled for mulbi-location lesting

Three early maturing sugarcane clonesi.e. Colk 20201
(LG 12201}, CoLk 20202 (LG 16070) and CoLk 20203
(LG 14452} and two mid-late maturing clones f.e. CoLk
20204 (LG 13002) and Colk 20205 (LG 14494} were
accepted for multi-location testing in North West
Zone during online meeting of AICKP (5) Workshop-
2020 organized by ICAR-IISE, Lucknow. Salient
features of these clones are given in Table 1.2, Four
entries for two maturing groups namely LG %71, LG
902 (Early) and LG 903, LG 904 (Mid-late) were also
accepted in Zonal Varietal Trial (NCZ) during 33"
Bienmial Workshop of AICRF (S)on October 20, 2020.

Table 1.1, Salient features of CoLk 14201 (Tkshu -10) and CoLk 14204 (Tksimu-8)

Variety Parentage Maturity
group
CoLk 14201 Co 0238 GC Early
(Deshue-10)
Colk 14204 Collk 8102 x Mid-late
{lkshu -8) CoSe 92423

Cane yield CCSyield Sucrose % at Pol %
(t/ha) (tha) harvest cane al
harvest

§1.949 10.55 18.67 13.56

9273 11.39 17.73 13.83

N

-
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Table 1.2, Salient features of the accepted clones

Clone Parentage Maturity
group
Colk 20201 CoSe 92423 x Early
(LG 12201) TS 98260
Colk 20202 LG 05823 CC Early
(LG 16070)
Colk 20203 LGO118x Early
(LG 14457) LG 05460
Colk 20204 Coll 14 CC hid-late
(LG 1300Z)
CoLk 20205 LG 05433 x Mid-late
(LG 14454) LC 97022
LG e CnSe 45422 Barly
» Co a198
LG o902 CnSe 95422 Early
x Co 62198
LG %03 Cof] x 80 Co Mid-late
26011
LG 904 CoSe 94232 Mid-late
#Co 62198

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

The collecHon of 350 genotypes consisbing of
Saccharim officinarunt, barberi, sinense, ISH clones, Tkshu
ISH clones, LG selections, commercial hybrids and
somaclonal variants efe, was maintained and the
required material was supplied to various on-going
projects of the Institute. It includes 173 Commercial
hybrids, 51 ISH & [kshn ISH lines, 71 LG Clones, 30
species level genotypes and 25 somaclonal variants.

Defining ideotypes in sugarcane for
moisture deficit condition

A total of 28 progenies of bi-parental, self and
general crosses of Saccharum hybrid including five
check varieties were planted for assessment of yield
and juice quality in RED with three replications under
trrigated and drought conditions during 20019-20. All
the recommended cultural practices were adopted {o
raise good and healthy crop. On the bagis of the cane
weight, out of twenty four genotypes, the genotypes
viz., LG (07601, 130 (CoLk 94184 X BO 91} and 150 (CoP
06436 X CoPant 97222) performed the best against the
four checls (CoSe 95422, CoP 06436, CoP 9301 and
CoLk 94184) under irrigated condition while the
genotypes wiz., 52 (Cod B436 X Co 1148), 130 (ColLk

A

Cane yield CCSyield  Sucrose Y% at Red rot
(t/ha) (t/ha) harvest rating
07.88 13.27 1932 ME
98.24 12.91 18.51 MR
o184 1223 19.07 ME
9423 12.67 19.39 MR
5247 12.66 19.59 MR
97,90 11.34 17.30 MR
97 &0 11.37 17.34 MR
97.70 11.23 1826 ME
83.60 11.21 15.02 ME

04184 X BO 91) and 44 (LG 05450 X CoSe 95422)
genotypes showed better performance against checks
under drought condition. Howewver, sucrose content
was he highest in the genotypes iz, 130 (Collk 94184
X BO 91} and 143 (CoP 06436 X BO 130) in irrigated
condition; and the genotypes viz, 130 (Colk P4184 X
BO 91), 120 (BO 51X Co 62198), 36 (LG 05460 X CoSe
02423} and D 2-1 showed better performance against
check varielies under drought condition. A similar
pattern of results was observed for Brix and purity (%)
under both irrigated and drought conditdons. The
genotype 130 (Colk 24184 X BO 91) maintained its
superiority under both the conditions for sucrose
content, Brix, purity (%) and commercial cane sugar

(%).

Development of sugarcane varieties for sub-
tropics

Hybridization and seedling raising

A total of 28 bi-parental sugarcane crosses and 45
GCs were proposed for the crossing season 2020 and
list of the same was sent to In-charge, MNational
IHybridization Garden, I[CAR-SBI Coimbatore. Fluff of
hese crosses will be sown in the glass/polv house for
the seedling raising. Approximately 30,010 seadlings
derived from 27 biparerlal crosses, D8 I"Cs, and 38 GCs
were raised and transplanted in the field condition for
their evaluation,
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Selection in seedling (C} population

Based on the HE brix and other growth
parameters, a total of 520 clones were selected from the
seedling populations. These selected clones have been
planted during autumn season as Cielones along with
standard varieties for their further evaluaton.

Evaluation of advanced clonal generations

About 32 promising sugarcane clones selected in
C, gerieration and promoted to the C, generation are
being under evaluation for vield, quality parameters
and resistance to red rot disease. A total of 186 clones
are under evaluation in C, generation for their growth
and quality parametersSimilarly, 176 C, clones are
aleo under evaluation. Observations on germination
%, tiller and sheot counts, NMCs and early stage
quality parameters were recorded.

Station Trial (2020)

Ten elite sugarcane genotypes fe. LG 13431,
LG 14418, LG 14497, 1L.G 151686, LG 15265, LG 16169,
LG 17129, LG 17120, LG 17154 and LG 17179 along
with six standard varieties i¢. Co 0238, Co (5009,
Cof 64, Co5 767, CoPant 57222 and Co 05011 are under
evaluation in the Sation Trial (2020-21) for their
growth, yield and quality parameters, Observations on
germination %, tiller and shoot counts, NMCs and
Ear]],r stage quality parameters were recorded.

Evaluation of early sugarcane clones for
North West Zone

Initial Varietal Trial (early)

A trial comprising of nine test sugarcane
genotypes i.e. Co 15025, Co 16029, CoLk 16201, Colk
16202, CoPb 16211, CoPant 16221, CoPant 16222, Cal'b
16181, and CoS 16231 and three standards f.e. Co] 64,
Co 0238 and Co 05009 waz conductad and obsarvations
were recorded on various vield and quality
parameters. Colant 16222 recorded the highest cane
yield {129.35 t/ha) closely followed by CoPant 16221
{122.65 t/ha). The genotype Colk 16202 had shown the
highest CCS yield (14.48 t/ha) followed by CoPant
16222 (13.06 t/ha). The highest sucrose content at
harvestwas recorded in Co 15025 (17.44%) followed by
Co 16029 (17.26%). Among the standards, Co 0238 was
found the best standard for both yield and quality
parameters and recorded the highest cane yield (96.06
t/ha) and CCSyield (11.87 t/ha).

Advanced Varietal Trial TPlant (Earty)

Six sugarcane genotypes viz., Co 15023, Co 15024,
Co 15027, Colk 15201, CoLk 15205 and CoPb 15212
along with three standards viz. CoJ 64, Co 0238 and Co
05009 were evaluated for vield and quality parameters
Among the test genotypes, CoLk 15201 recorded the
highest both cane yield (100.44 t/ha) and CCS yield
(13.21 t/ha). The genotype CoLk 15205 showed the

highest sucrose percentage at harvest (1887 %)
followed by Colk 15201 (18.833 %). Among the
standards, Co 0238 was the best checks for cane yield
(B2.88 t/ ha) and CCSyield (10.50 £/ ha).

Advanced Varietal Trial ITPlant (Earky)

Four sugarcane clones viz., Co 14034, Colk 14201,
CoPb 14181 and CoPb 14211 along with three
standards Co] 64, Co 0238 and Co 05009 were
evaluated for yield and quality parameters. Among
the test genotypes, Colk 14201 recorded the highest
cane vield (85.49 £/ ha) and CCS vield (10.91 t/ ha). The
genotype Col'b 14181 showed the highest sucrose
percentage at harvest (18.86%) [ollowed by ColPb
14211 (18.79%). Among the standards, Co 0238 was the
best check for cane yield (85.15 t/ha) and CCS yield
(10.58 t/ ha).

Advanced Varietal Trial Ratoon (Early)

Four sugarcane clones viz, Co 14034, Colk 14201,
CoPb 14181 and CoPb 14211 along with three
standards Co] 64, Co 0238 and Co (5009 were
evaluated for their ratooning ability. The genotype,
Colk 14201 showed the highest cane yield (79.43 t/ha)
and CCS yield (10.96 t/ha). Among the standard
varieties, Co (238 was the hest for cane vield (79.04)
and CCSyield (10.53).

Seed Multiplication (Ecarly)

The seed of eight sugarcane genotypes niz., Colk
17201, Colk 17202, Colk 17203. CoPb 17211, CoPb
17212, CoPant 17221 Co51723]1 and CoS517232 is being
multiplied for next year's IVT trial.

Evaluation of mid-late sugarcane clones for
North West Zone

Imitial Vavietal Trial (Mid-1ate)

Seven sugarcanc clones vz, Co 16050, Colk
16203, Colk 16204, CoPb 16212, ColPant 16223, CoS
16232 and CoS5 16233 along with three standards viz.,,
CoS 767, CaPant 97222 and Co 05011 were evaluated
for yield and quality parameters. The genotype Colant
16223 recorded the highest cane yield (124.04 t/ha)
followed by CoS 16232 (108,28 t/ha) and Colk 16203
{105.90 t/ ha). The genotype CoPant 16223 showed the
highest CCS vield (14.19 t/ha) followed by CoS 16232
(12.85 t/ha) and CoLk 16203 (12.83 t/ha). Among the
test genotypes, Co 16030 recorded the highest sucrose
percentage at harvest (17.65%) followed by Colk 16203
(17.64%) and Colk 16204 (17.37%). Among the standard
varieties, Co 05011 recorded the highest CCSyield (1216
t/ha) followed by CoPant 97222 and CoS 767,

Advanced Varietal Trial T Plant (Mid-1ate)

Seven sugarcane genotypes viz., Co 15026, Colk
15206, CoLk 15207, CoLk 15209, CoPb 15213, CoS

15232 and CoS 15233 along with three standards .

-
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Co5 767, CoPant 97222 and Co 05011 were evaluated
for yield and quality parameters. CoLk 15206 recorded
the highest cane yield (95.44 t/ha) which was
significantly superior to the best check. Colk 15207
exhibited the highest sucrose % at harvest (19.58%)
followed by CoFb 15213 (19.42%) and Colk 15206
(12.34%). Among the standard varieties, CoS 767 was
found best for cane yield (73.58 t/ha) and Co 05011 for
CCSyield (9.49t/ha).

Advanced Varietal Trial I Plaut (Mid-late)

Seven sugarcane genotypes viz., Co 14035, Coll
14261, Colk 14203, CoLk 14204, ColP’b 14184, Co 14185
and CoS514233 along with three standards piz. CoS 767,
CoPant 97222 and Co 05011 were evaluated for yield
and quality parameters. CoLk 14203 recorded the
highest cane yield (117.44 t/ha) which was
significantly superior o the best check, Co 14035
exhibited the highest suctose % at harvest (19.89%)
followed by CoPb 14185 (19.53%) and Coll 14261
(12.35%). Among the standard varieties, CoS 767 was
found best for cane yield (84.29 t/ha) and CoPant
97222 for CCSyield (10.87t/ha).

Advanced Varietal Trial Ratoon (Mid-late)

Seven genotypes viz.,, Co 14035, Coll 14261, Colk
14203, Colk 14204, CoPb 14184, Co 14185 and CoS
14233 along with three standard varieties CaS 767,
CoPant 97222 and Co 05011 were evaluated for their
ratooning ability. The genotype Colk 14203 had
shown the highest cane yield (92.30 t/ha) and CCS5
yield (12.24 t/ha). Among the standard varieties, Co
03011 and CoPant 97222 both were on par [or cane
yield as well as CCS yield.

Seed myltiplication (Mid-late)

The seed of fifteen genotypes viz., Co 17018, CoH
17261, CoH 17262, Colk 17204, Colk 17205, CoPh
17213, CoPb 17214, CoPb 17215, CoPant 17223, CoPant
17224, CoS5 17233, CoS 17234, CoS5 17235, Co5 17236 and
C0517237is being multiplied for next year's IVT trial.

Development of sugarcane clones/varieties
for North Central Zone

Forty five different cross combinations (BP, GC &
PC) were attempted. Fluff has been sown for raising
seedlings. (Fig. 1.1) The seedlings of crosses attemnpted
in 2018-19 were raised successfully and during this
year, progenies of crosses are in C, stage, For further
quality evaluation, juice analysis was performed.
Eleven entries were selected on the basis of previous

s !

——
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vear'sjuice analysis data and a station trial was laid out
including five checks in RBD with three replications at
RC, Motipur. The obgervations on various traits were
also recorded for further selection.

Fig. 1.1 Fluff germination of different cross
combinations of sugarcane at IISR Regional Centre,

Motipur, Bihar

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

Micropropagation technique of plant tissue
culture asswmes significance for rapid multiplication
of new varieties with superior traits and production of
diseasc-free genetically uniform seed cane. This year,
invitro cultures of new sugarcane varieties CoLlk 14201
and Colk 14204 were established and multiplied
through enhanced axillary shoot proliferation using
apical shoot explants on Murashige and Skoog's
medium supplemented with 444 ph benzvladenine
(BA) and 4.6 pM kinetin (Kin) + 3% sucrose. The
previously established sugarcane varieties Colk
09204, Colk 11203, Colk 11206, CoLk 12207 and ColLk
12209 were multiplied (100% shoot regeneration
frequency) on M5 medium supplemented with 2.22
pM BA + 23 pM Kin + 26.8 pM NAA + 3% sucrose.
Vigorous rooting was obtained on MS medium
containing 26.8 pM NAA and 5% sucrose. The in wilrg
multiplied sugarcane varieties Colk 09204, Colk
11203, CoLk 11206 were acclimatized and finally
transferred to field conditions for further
multiplication as disease-free seed cane.

Development of in vifro conservation
protocol using slow-growth tissue culture
techniquesinsugarcane

A protocol for in witro conservation of sugarcane
senotype Khokai using slow-growth culture technique
has been developed, that inwvolved establishiment of
shoot-tip cultures, followed by their multiplication on
MS medium with 2.22 uM BA, 0.5 pM Einetin, 0.5 pM

GA; The slow-growth culture regime included



maintenance of cultures at 25°C on MS medium
supplemented with 2.22 uM BA, 0.5 uM Kinetin, 0.5uM
GA, 5% sucrose and 5.0 uM flurprimidol (a chemical
growth retardant). The cultures could be stored for up
to 365 days without any sub-culture. After slow-
growth period, the green parts of the cultures could be
regenerated on MS medinm with 2.22 uM BA, 0.5 yM
Kinetin, 0.5 pM GA,and 3% sucrose. Successful shoot
mulliplication without any genelic varialion in the
recovered cultures was recorded from such stored
slow-growing shoots incubated for 360 days.

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

An Accredited Test Laboratory [(ATL) under
operation at ISR, Lucknow with the financial support
from Drepartment of Biotechnology (DBT), New Delhi
under National Certification System of Tissue Culture-
raised Plants (NCS-TCT), aims to enhance the
production and distribation of tissue culture-raised
genetically uniforin and virus-free planting materials
to the farmers through commercial tissue culture units.
During the vear, a total of 3,230 samplas were tested of
which 1,170 samples comprising of 30 of sugarcane
and 1,140 of banana from DBT recognized tissue
culture production facilities were tested for mother
stock viras indexing. Of the total samples, 2,060
samples of banaria were tested for genetic fidelity
testing, which equals to quality certification of 50 lakh
tissue culture plantlets, for which test reports,
certificate of quality as well as quality labels were
issued, The testing inchuded virus indexing of sugarcane
for Sugarcane mosaic virus (SChV), Sugarcane vellow
leaf virus (SCYLV), Sugarcane bacilliform virus (SCBV),
and phytoplasma, and banana samples for Banana bract
mosaic virus {(BErMv), Cucumber mosaic virus (ChV),
Banana bunchy top virus (BBTV), and Banana streak
virus (BSV).

Mapping of loci linked to sugar content in
sugarcane

This projectaims ta develop high sugar sugarcane
genelic stocks and also to carry out molecular mapping
of loci linked to sugar content, using segregating
populations. The high sugar genotypes evaluated
during 2019-20 exhibited variation for cane and sugar
yield. Qut of the 250 genotypes evaluated in different
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clonal stages, 22 genotypes exhibited mean sucrose®
juice values more than 19.5% at harvest (Table 1.3).
These are being assessed further in 2020-21 for their
performance and suitability as genetic stocks and/or
varietal candidates. Around 160 clones in different
maturity groups were selected and advanced for
evaluation in 2020-21. Seven clones moderately
resistanl to red rol disease were identified among 30
clones tested,

During 2020, an advanced trial of 30 genotypes
with mean suerose % in julee values 15% or more at
harvest were evaluated. All these genotypes qualified
as early maturing (in January) or mid-late maturing (in
February-March) genotypes. Ancother experiment
evaluated approximately 160 genotypes in the third
and fourth clonal stages that were advanced from the
previous year. The high sugar genotype LG 08422
(CoLk 15205) was found to be promising in the multi-
location trials for sugar accumulation. The progeny
populations form the matings involving CoLk 15205
were found o have a high proportion of h.igh Sugar
clones.

Hand Refractor meter Brix readings were
recorded in October-November in the 160 genotypes
and the promising clones have been earmarked, The
morphological studies and juice analyses were
initiated. Approximately 20 clones were identified
with high sucrose content (>17% sucrose in juice) in
MNovember from various trials. Three promising clones
LG 13431, LG 14497 and LG 14418 were evaluated in
the divisional station tral for probable inclusion in
AICRP (Sugarcane) multi-location trials.

Two high sugar genetic stocks, viz, LG 14568 and
LG 14419 with mean sucrose % in juice values 19-20%
during January were identified for inclusion in
MNational Hybridization Garden at ICAR-5BI,
Coimbatore. Fifteen bi-parental crosses, general
collections and selfs involving the newly included high
sugar genetic stocks were proposed during this
flowering seasonat NHG, ICAR-SBL Coimbatore.

Thirty promising genotypes in different clonal
stages are being tested for reaction to red rot disease.
Segregaling populations for molacular marker studies
were maintained in the feld for laboratory studies. The
mean sucrose % injuice at harvest varied from 8.8% to
20.9%. Genotyping studies have been initiated using a
self-population.

ol !
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Table 1.3. Performance of promising high sugar genolypes (C, stage) for sugar content

51. No. Genotype Sucrose % in juice at harvest CC5%
1 II-28-17 201 14.04
2 I-22-02 19.8 13.82
3 [-41-5 19.9 13.88
4 II-16-01 195 13.65
3 II-24-1 12.6 13.71
6 MM-21-7 195 13.50
7 [-20-5 19.9 14.04
B MI-20-3 204 14.36
9 -25-10 201 14.14
10 IV-35-6 19.3 13.85
11 11-18-2 19.6 13.68
12 1-2-10 19.8 13.61

13 MI-17-5 1S 13.58
14 V-18-3 12.8 13.92
15 I1-24-9 197 13.64
16 MI-11-4 19.8 13.93
17 V-7-5 20.1 14.14
18 IV-3-11 20.9 14.70
19 1V-23-2 20.5 14.41
20 IV-33-8 202 14.13
il HI-17-& 22.0 15.4b

RNA seq-based bulk segregant analysis for
SNP mining and linkage mapping for early
sucrose accumulation in sugarcane

Genolvping by sequencing (GBS)-based linkage
map of sugarcane was prepared for identifying QTLs
linked to sucrose and other agronomically important
traits using Saccherum spp. hybrid genome (Garsmeur
et al., Wature Cormun, 2018:9(1):2638) as a reference, For
GBS, DNA from 131 F, individuals and their two
parental genotypes (CoV 22102 and MS 68/47) was
digested with ApeK]l and the GBS library was prepared
from the digested DINA by ligating specific adaptors to
the cut-site. The library pools were sequenced on
Nlumina HiSeq 2000 platform to generate an average of
0.9 GB data per sample, Using ONEMAP (R-package),
a lotal of 5677 non-redundant single dose SNP markers
were obtained from which 560 were mapped into 142
linkage groups. This has becn [ollowed by
consolidating this linkage map using newly developed
polyploid linkage mapping softwares (MAPpoly) and

Sncchavum spantaneum genome (Zhang et al., Nature

Genetics 2018:50:1565-1573) reference assembly and
study of genotype-phenolype interaction (Fig 1.2},
Additiomally, BSEseq has been emploved to identify
differentially expressed genes (DEGs) and SNFs
associated with sucrose accumulation using high and
low sugar parents and two bulks with extremes for
sucrese accumulation obtained from their F,
segrepating population. Significant positive and
negative effect SINPs lecated on genes involved in
sucrose metabolism, photosynthesis, mitochondrial
electron transport, glycolysis and transcription have
been identified. Among the differentially expressed
genes, sucrose phosphate synthase I, genes involved
in ransport, auxin signal transduction, cic, were
uptregulated, while those involved in electron transfer,
cytochrome P450, efc., were downregulated in early
sucrose accumulation conditions (Fig. 1.3, 1.4). This
study would be able to give finer insights in to the role
of allelic heterozygosity on sucrose accumulation and
the identified NSVs and DEGs could be useful as
candidate markers in marker-assisted breeding for
developing high sugar varieties.
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Fig. 1.2. Use of wnidirectional graphical models for
linkage map construction based on 'gibbs' method for
high-dimensional genotype-phenotype network
study using R-package 'netgwas'

AT

Fig. 1.3. Differentially expressed genes mapped on
Seccharum spp. hybrid genome

Fig. 1.4. Differentally expressed genes mapped on
Saccharwm sponfaneiim genome

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

MicroRNAs play a critical role in plant's
adaptation towards many biotic and abiotic stresses,
This project was initiated to unravel the profile of
conserved and novel miRNA in response to red rot
disease caused by fungus Colletofrichum foleatum in
order to understand the small RNA-guided gene
regulation red rot challenged sugarcane. Dhuring this
year, bwo varieties of sugarcane, ong red rot resistant
genotype viz. BO 91 and one red rot susceptible

genotype wis. Cof 64 were planted in field as well as in
pots and inoculated with C. falcatuon pathotype CE08 at
appropriate stage. Total RNA isolated from leaves of
treated (T) and control (C) was subjected to small RN A
library construction. QC passed purified Single end
libraries of leaf small RNA were used for cluster
generation and sequencing analysis using the [lumina
MextSeq 500. Sequence data was checked [or quality
using fastp tool. The raw data read count was
2,56,19.126 for BO 91 (C), 3,03,58,312 for BO 91 (T),
2,20,77,764 for Co] 64 (C) and 2,79,53 405 for Co] 64 (T).
Cleaned and filtered reads greater than 18nt in length
were aligned to the ncRMNA [rom RENA Central
database and unaligned read count was 1,77,17,750 for
BO 91 (C), 1,77,48,279 for BO 91 (T), 2,13,59,897 for Co]
&4 (C) and 1,74,04,832 for Co] 64 (T). These unaligned
reads were mapped to Serghum bicolor reference
genome and unmapped reads between the range 18
and 30 nt were used for prediction of miRNA
according to the RN Afold algorithm using miRDeep.
Differentially expressed miEMNAs were filtered out
using a cut-off of adjusted p.value <0.05 and |log2 fold
change | > 0 for known miKNA and p.value <0.05 and
| log2 fold change | > 0 for novel miKNA, Comparative
analysis showed 43 known and 46 novel differentially
expressed miRNA (Fig. 1.5) having putative targets of
protein binding transcription factors, lransporter
proteins, enzyme regulator activity, nucleic acid
binding transcription factors, disease-resistance
proteins and response to stimulus etc. Some miRNAs
regulated many target penes in response to the red rot
infection. qRT-PCR based validation of these
differentially regulated miENAs is underway.
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Fig. 1.5. Differential expression of Known and Movel
miRMNA inresponse to red rot moculation

Investigating the differentially expressed
proteins in red rot susceptible and resistant
sugarcane cultivars during C. falcafum
interactions

Under this project, the red rot resistant (BO %1)
and susceptible (Co] 64) cultivars of sugarcane were
planted in field and crop was raised with four
treatment sets to conduct the Protecmics experiment
and standardize the sample preparation for LC-
MS/MS proteomic expression analysis. Fresh culhires
of C. faleatum pathotype Cf 08 were developed and
their compatibility with crushed sagarcane stalk and
leaveswas checked.
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Genomic selection-based accelerated
breeding in sugarcane (Saccharum species
complex)

Approx. 500 highly diverse sugarcane genotypes
from different sugarcane research centres were chosen
as lraining population. Their genoty ping using 10 155K
markers has completed. The marker data analyzed for
population structure identification and a 'Training
Populabon' of ~25(] genotypes has been constituted,
which would be able to capture the maximum
available diversity. The "Training Population' has been
phenotyped for sucrose content and NMCs. The GBS is
being analysed for detection of SNPs in the fraining
pupulatinrl_ The prediction of appropriate Genomic
Selecton model and caleulation of GEBV wvalues {or
identification of superior clones has carried out.

Central Sector Scheme for Protection of
Plant Varieties and Farmers' Rights
Authority

One hundred and fifty three reference varieties of
sugarcane are being maintained in DUS field. This
reference collecHon includes all the identified, released
and notlified variedes rom CVRC, varieties released
from states and clones from Advanced Varietal Trials
of AICRTP(S) available with differenl research
organizations wnréc_i.:n.g on sugarcane. DUS characters
are recorded on 150 varieties in reference collection as
per the DUS testing guidelines. Five New' and four
Farmers' Varieties are presently under DUS Testing.
DUS character based characterization has been
initiated for the LG clones in the collection.

ICAR Seed Project (Seed Production in
Agricultural Crops)

Total 8200 quintal seed cane was produced and
the total amount of seed sale was ¥ 1629 lakh under
ICAR Seed Project Revolving Fund. A grant of ¥ 9.25
lakh was received during 2020-21 from ICAR-IISS,
Mau. During financial year 2020-21, approximately
8,000 quintals of seed cane will be produced from 12.0
ha area planted with newly released varieties for seed
cane production (Table 1.4), New varieties included in
the seed production are CoLk 14201, Colk 14204, Colk
12207 and Colk 12209,

Under Seed Cane Awareness, seed of newly
released varieties Colk 14201, Colk 14204 and others
were distributed to farmers and several sugar mills.
Field Days to popularize recently notified varicties viz.,
CoLk 14201, Colk 14204, CoLk 09204, Colk 11206,
CoLk 11203, Colk 12207 and Colk 12209 were

organized at the Institute, Awareness for
morphological identification of varieties with DUS
characters under field condition was also taken-up
with development staff and farmers.

Table 1.4. Sugarcane Seed Production at ICAR-TISR,
Lucknow

Variety Maturity ~ Approximate
availability of Seed (q)
CoPk 05191 Early 800
Colk 54184 Barly 1000
Colk 5702 Early 400
Coll 09204 Mid-late 1000
Collk 11206 Mid-late 900
Coluk 11203 Early 800
Co 0238 Early 1164
Co0118 Early 700
Co 05011 Mid-late 100
Colk 14201 Early 1000
Others 200
{CoLk 12207 and
ColLk 12209)
Total B 00

Bihar Sugarcane Breeder Seed Production
Programme at IISR Regional Station,
Motipur, Bihar

Under BSPF, nearly 34,000 q breeder seed were
produced and distributed to different agencies of
Bihar. During 2020, 76 hectares area was planted for
breeder seed production (Tabla 1.5). With an ebjective
to increase the sugarcane seed production in Bihar, a
Mol was signed in year 2020 betweer IISE and SID,
Bihar,

Table 1.5 Breeder seed sugarcane production area

Breeder seed ProducHon Centres Area (ha)
IISR Regional Station, Metipur 40
HPCL, Sugauli 18.0
Jaishree Sugar Industries, Majhaulia 100
Vishnu Sugar Mills Ltd., Gopalgan; 5.0
Tirupati Sugar Mills Ltd,, Bagaha 14.0
MNew Swadaeshi Sugar Mill, Narkatiaganj  15.0
Harinagar Sugar Mills, Harinagar 1000
Total Ta.0
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CHAPTER 2

Natural Resource Management

Enhancing crop productivity and
profitability of autumn sugarcane planted
in wide row spacing through high value
intercrops

The field experiment planted during 2019-20 crop
season to enhance the crop productivity and
profitability of auturnn sugarcane planted in wide row
spacing lhrough high value intercrops. The
experiment comprising twelve treatment
cotnbinations was laid out in BBD design with three
replications under three wide row spacings (90, 120,
150 cm) and three intercrops (maize, garlic and
fenugreek). The sugarcane varietv was Co 0238 and
intercrops varieties were maize-VMI 150, garlic-G 323
and fenugreclk-USK 120, The objectives were to find
out the appropriate wide row spacing of sugarcane
suitable for intercropping and to enhance system
productivity and profitability and to assess the effect of
various intercrops on soil quality parameters in
sugarcane-based system and to identify compatible
high value crops for intercropping in sugarcane.

Sugarcane growth and yield parameters

Wide row spacing remarkably influenced the
growth parameters al different stages as it altered the
crop geometry (Table 2.1). The sugarcane germination
percentage was in the range of 35.92 to 45.83%,
however non-significant. Numerically higher tllers
and shoot population of sugarcane was recorded
under the treatment sugarcane at 130 con row spacing +
garlic intercropping (149.63 thousand/ha at 90 days
after planiing- DAP), shoot count (137.41 thousand / ha
at 120 DAP) as compared to sugarcane sole (90 con row
spacing) the conventional planting (125.15 thousand,/
ha at 90 DAFP and 112.04 thousand/ha at 120 DAF,
respectively). The maximum plant height was
recorded when sugarcane was intercropped with
different high value intercrops, except maize intercrop
under three wide row spacings (90, 120, 150 cm). The
highest plant height of sugarcane was at 120 cm row
spacing + fenugreek intercropping (198.2 cm at 120
DAF) and sugarcane at 120 cm row spacing + garlic
intercropping (277.5 em at 180 DAT), then maize
intercrops under different wide row spacing. The wide

Table 2.1, Effect of sugarcane on number of millable canes, yield and cane equivalent yield

Treatment Number of Cane yield Cane
millable wivalent
canes (000/ha) e ::&1& (t/ha)
T Sugarcane sole at 90 cm spacang, 100463 146.43 146.48
T2 Sugarcane sole at 120 cm spacing £3.334 121.78 121.78
T3 Sugarcane sole al 150 cm spacing 58 556 93.77 9877
T4  Sugarcane at 30 em spacing + Garlic (1:3} 95.003 140.74 350.70
T5  Sugarcane at 120 em spacing + Garlic {1:5) #4000 89.77 32751
Te Sugarcane at 150 cm spacing + Garlic (1:7) 76,335 10944 33132
T7 Sugarcane af 80 cm spacing + Fenugreek (1:2} 03 518 137.22 170.50
T8  Sugarcane at 120 em spacing + Fenugreek {1:3) 77.000 11766 15233
T9  Sugarcane at 150 con spacing + Fenugreek (1:4) 79 556 10667 142 68
TI0D  Sugarcane at 30 cm spacing + Maize (green cobs -1:1) 91.204 111.54 262,10
T11  Sugarcane at 120 cm spacing + Maize (green cobs -1:2) 75.445 115.66 269.51
T2  Sugarcane at 150 cm spacing + Maize (green cobs -1:3) B8 TR 122 55 305.05
SEm+ 6,659 11.18
CD (P=0.05) 19.77 33.01

CV. (%) 1411 1638
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row planted sugarcane (150 e row spacing) grew
rapidly due to availability of light, space and moisture.
The lowest tller and shoot population were obzerved
when sugarcane was intercropped with maize for
green cobs. It indicates from the study that sugarcane
intercropped with maize has competition for nutrients,
space as well as sunlight which affected the growth of
sugarcane. The number of millable cane (NMC) and
sugarcane vicld were significanily higher in 90 con and
120 cm row spacing (NMC-100.46 thousand/ha, cane
vield- 14645 t/ha and §3.33 thousand/ ha, 121 78 t/ha,
respectively) in sugarcane sole crop (on par) as
compared to 150 em row spacing (68.56 thousand / ha,
98.77 t/ ha). Higher cane yield in 90 cm row spacing
was found in sugarcane + garlic (140.74 t/ha),
sugarcane + fenugreek (137,22 £/ ha) and in 150 con row
gpacing of sugarcane + maize (122.55 t/ha)
intercropping system (Table 2.2),

Yield performance of component intercrops
and their combined productivity

The yield in intercropping system was converted
inte Cane Equivalent Yield (CEY) for better
comparison of different sugarcane based
intercropping system (Table 2.2). Adopting wider row
spacing of 150 cm and 120 cm reduced the mean cane
yield (109.36 t/ha) by 22.6% and (111.22 t/ha) by
20.6%, respectively, as compared to %0 cm row spacing
(134.09 t/ha). Increased planting density of intercrops
from Jower population (90 om row spacing) to higher
population level increased the mean yields of garlic
(14048 g/ha by 13.2%) in 120 cm row spacing and
131.11 g/ ha by 5.7 % in 150 cm row spacing compared
to 90 em row spacing. Similarly, the mean green leaves

yield of fenugreek (112.69 gq/ha, 42%) in 120 em and
(117.04 g/ha, 8.2%) in 150 cm row spacing than 90 cm
row spacing (108.15 q/ha). The mean yield of maize
green cobs (166,667 /ha, 2.5%) in 1200 cm and
{197,704/ ha, 21.5 %} in 150 cm row spacing than 90 cm
row spacing (1,62,666/ha). This indicates that
competition between the component intercrops was
more in 90 cm compared to wide row spaced
Ellgﬁl'ﬂﬂl'lﬂ.

Intercropping system increased the total
productivity (CEY) as compared to sole sugarcane.
Sugarcane + garlic intercropping in auturmn planting
produced the highest cane equivalent yield (CEY 350.7
t/ha) followed by sugarcane + maize intercropping the
next bestat 150 cm row spacing (CEY 305.05 1/ ha).

Effect of sugarcane on yield of intercrops

The intercrops were taken in between rows' gap of
sugarcane under three wide row spacings (20, 120, 150
am). Among different intercrops, autumn sugarcane at
120 em row spacing + garlic (1.5 ratio) produced
madmum yvield (14048 g/ ha) and fetched the highest
gross income of ¥ 7,72,622 /ha. The next best treatment
was observed with sugarcane at 150 cm row spacing +
maize green cobs (1:3 ratio), 1.97 lakh green cobs,/ha
and gross income ¥ 5,93,111/ha. The other intercrops
fenugreek produced maximum green leaves (117.04
q/ha) under sugarcane at 150 em row spacing +
fenugreal (1:4 ratio) and gross income of ¥ 1,17,087 /ha
found highly remunerative. It indicates that autumn
sugarcane-based intercropping shall held promise in
doubling the net farmers income sugarcans,

Table 2.2. Yield performance of the component intercrops and their combined productivity under autumn

sugarcane planted in wide row spacing

Sugarcane Cane yield (tha) Intererop yield (g/ha, No. of green Cane equivalent yield (¢ha)
based inter- cobsfha)

cropping

system 9em 120cm 150cm Mean Hem 120em  150em Mean % em 120cm 150 cn Mean
Sugarcane a4 12178 9377 122 - - - - 14643 12178 9877 12234
sole

Sugarcane + 14074 8977 10944 711332 12407 14043 13111 13139 35070 32¥51 33132 33651
garlic

Sugarcane + 13722 11766 10667 12052 10815 11262 T17.04 11263 17050 15233 14268 15517
ferugreek

Sugarcane + 11124 115668 12255 11672 162666 *166667 *197704 *“175679 26210 26951 30505 27B.E9
maize

hdean 13409 11122 10938 - - B 232327 2I77E 21946
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Diversification of sugarcane based cropping
system with medicinal and aromatic plants
in sub-tropical India

A field experiment was initiated with the
objective to identify the most remunerative sugarcane
based cropping system in sub-tropical India. During
Ralbi season, four component crops (Wheat/ Stevin/
Wild marigold, autumn sugarcane) were evaluated as
per treatments (Rice/TulsiKalmegh - Wheat/ Stevin/
wild marigold/ autumn sugarcane - Spring sugarcanc
plant -Sugarcane ratoon - Mentha) in the Held
condition. Qut of component crops, three crops
(Wheat, Stevia and Wild marigold) were harvested and
succeeding spring sugarcane were planted in the field
during summer season. The highest wheat equivalent
wield (95.5 q/ha) of wild marigold was recorded under
Tulzi-Wild Marigold (Two cut) - Sugarcane (spring) -
Sugarcane ratoon-Mint cropping sequence. Significant
differences in surceeding spring planted sugarcanes as
per sequence were recorded for growth and yield
attributing characters due to different cropping

SEq‘L‘lETICE.

Developing sugarcane based integrated
farming system models for small farm of
sub-tropical India

Integrated farming system is one of the important
principles for achieving the goal of higher yields of
different component crops and enterprises, livelihood
security, soil health management, nutrifonal security,
by-product recycling, eco-friendly agri-system,
employment generalion by adapting principles of
sustainable agriculture, Keeping above points, [CAR-
II5R, Lucknow planned and executed the sugarcane
based Integrated Farming System on its research farm
ont long term basis. The experiment consisted of
sugarcane based Integrated Fayming System including
different components of Agriculture (Sugarcane) viz.
horticulture {Vegetables, banana, papaya, and
boundary planting of karonda-Christ's thorn),
Backyard Poultry, Fisheries, Vermicompost,
Apiculture, Mushroom with the objectives to develop
sugarcane based integrated farming system models for
marginal and small farm in sub-tropics India.
Allocation of farm land to each component were kept
in such a way that may fullfill the minimum essential

annual requirements of food, vegetables, fish, egg.
chicken, honey, pickles, mushroomefe,, of a household
having seven family members and cverall
improvement in their livelihood. Impacts of different
treatments on yield, profitability, employment
generation, product (waste) recycling parameters
were observed, The most profitable enterprise was
sugarcane sole, or sugarcane + fish + backyard poultry
+vegetables + vermicompost + horticultural crops.

Different enterprises were integrated with
sugarcane-based system mainly autumn and spring
planted crop. Total four sets of modules were
evaluated with twe main sugarcane growing seasons.
The main recomumendations obtained are mentioned
balow:

(A) Autumn planted Sugarcane based IFS:
1. Sugarcanealone-32,59,200/ha. netincome

2. Sugarcane + Vegetables (Garlic, Fenugreek,
Coriander, Tomato, Cauliflower, Spinach, Carrot,
Faba bean, Onion) netincome ¥ 3,24,102 ha.

3. Sugarcane + Vegetables (Carlic, Fenugreek,
Coriander, Tomato, Cauliflower, Spinach, Carrot,
Faba bean, Onion) + Horticularal Crop (Banana)
+Backyard Poultry (Breed-Asheel, Nirbheek,
Kadakrath) net incomeT 3,56,862 / ha.

4. Sugarcane + Vegetables (Garlic, Fenugreek,
Coriander, Tomato, Cauliflower, Spinach, Carrot,
Faba bean, Onion) + Horticultural Crop (Karowdn
boundary plantation) +Backyard Poultry (Asheel,
Nirbheek, Kadaknatii) + Fisherios (Rolm, Catla, Nain)
+ Vermicompost (Eisenia felida) + Apiculture +
Mushroom netincomeT 4,62, 412 /ha.

The results indicated that autumn sugarcane
based integrated farming system as Sugarcane +
Vegetables (Garlic, Fenugreek, Coriander, Tomato,
Caulifiower, Spinach, Carrot, Fababean, Onion,
Brinjal, Green chilli, Cabbage, Pea, Soya, Sauf, Bottle
guard, Okra, Cowpea, Cucurbit, Maize) +
Hortficultural Crop (FKeronds boundary plantation +
Papaya + Banana)+Backyard Poultry (Breed, Asheel,
Mirbheek, Kadaknath, Quail) + Fisheries (Rohu, Catla,
Nain) + Vermicompost (Erucing fotida)+ Apiculture +
Mushroom, net income T 4,62,412 /ha. and additional
income of¥ 2,03,212/ha (Table 2.3).
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Table 2.3. Productivity and profitability of different components of the cropping/farming system
integrated with sugarcane (Autumn planted sugarcane)

Sr. Cropping/Farming systems Cost of
No. production
(F/ha.)
i 12 Sugarcane (Sole) Cv. CoLk 09204 165,000
2. Sugarcane + Vegetables 1,685,450
(including horti. craps)
throughout year
T Sugarcane + Vegetables 1,958,450
(including hortl, crops)
throughout vear + Backvard
poultry
4. Sugarcane + Vegetables 2,03,500
throughout year (including
horti. crops) + Backyard
poultry + Fisheries +
Vermicompost + Apiculture +
IMushroam

(B) Spring planted Sugarcane based IF5:
1.  Sugarcane alone-netincome T 2,55,800,/ha,

2. Sugarcane + Vegetables (Bottle gourd, Sponge
gourd, Tomato, Brinjal, Pumpkin, Onion,) net

incoreT 3,25,040 / ha

3. Sugarcane + Vegelables (Bottle gourd, Sponge
gourd, Tomato, Brinjal, Pumpkin, Onion) +
Horticultural Crop (Banana) + Backyard Poultry
(Breed- Asheel, Nirbheek, Enidnknath, Quail) net
income of T3,57,800,/ ha,

4, Sugarcane + Vegetables (Bottle gourd, Sponge
gourd, Tomato, Brinjal, Pumpkin, Onion) +
Horticultural Crop (Banana) + Backyard Poultry
(Breed- Ashecl, Nirbheek, Kodaknath, Quail) +
Fisheries (Rohu, Catla, Nain) + Vermicompost
(Eisenig fetida) + Apiculture + Mushroom net
ncome of ¥4,53,350,/ ha.

The results clearly indicated that spring
sugarcane based integrated farming system as
Sugarcane + Vegetables [Buttle gourd, Sponge gourd,
Tomato, Brinjal, Pumpkin, Onion, Maize Fenugreel,
Pachod, Chinese gobhi) + Horticultural Crop (Banana,
Karonda, Papaya) + Backyard Poultry (Breed- Asheel,
Nirbheex, Kodoknath, Quail) + Fisheries (Rohw, Calia,
Nain) + Vermicompost (Erucina fotide) + Mushroom
fetched net income of T 4,53,350 / ha fetching additional
income of ¥ 1,97,550/ ha (Table 2.4).

It was felt that inclusion of other farming
components piz; Dairy (Cow) in this farming system
may provide further additional income besides
making the systermn more productive, profitable and

#

e

Gross MNetincome  Income from component
income {T/ha.) crop/ enterprise (/ha.)
(%ha.) or enterprises funit
4,24, 200 2,59.200 -

509,552 324,102 64202
502317 3,56,862 32,760
6,66,312 462,412 1.05,550

sustainable. Therefore, an actHon was iniHated for
effective and efficient incorporation of these
enterprises from 2020 onward.

Varieties /breeds of crops and enterprises laken
in the systems-Different crops/animals and their
varieties/ species used in this systems were Sugarcane-
CoPK 05191, CoLK 09204; Vegetables- Bottle gourd
(Kashi Gangs), Spong gourd (Eashi Ehushi), Tomato
(Kashi Ayan), Brinjal (Kashi Llttam), Pumpkin (Kasfu
Huarif), Greenchili (Eashi Anmol), Corlander { Kashmin),
Faba bean (Cherry), Okra (Kashi Kranti); Fruits- Banana
(G-9), Papaya (Pusa Dwarf); Poultry Breed- Ashil,
Kadoknath, Nivbrik; Fish Breed-Eohu, Catla, Nam; Verm
Spp- Liseminfetida, Apiculture- Aphismangifero.

The results indicated that autumn sugarcane
based integrated farming system as Sugarcane +
Vegetables (Garlic, Fermgreek, Conander, Tomato,
Cauliflower, Spinach, Carrol, Fababean, Onion) +
Horticultural Crop (Karonda boundary plantation +
Papaya + Banana) +Backyard Poultry (Breed, Asheel,
Nirbheek, Kadaknath, Quail) + Fisheries (Rolw. Catln,
Nain) + Vermicompost (Erucing fetida) + Apiculture+
Mushroom fetched net income of ¥4,62.412/ha. (Table
2.3).

The results indicated thatspring suparcane based
integrated farming system as Sugarcane + Vegelables
(Bottle gourd, Sponge gourd Tomato, Brinjal,
Pumpkin, Onion} + Horticultural Crop (Banana) +
Backyard Poultry (Breed- Asheel, Nirbheek, Kndaknath,
{Juail) + Fisheries (Rotu, Cafla, Nain) + Vermicompost
(Erucina fotida) + Apiculture + Mushroom fetched net
income of ¥4,53,350/ ha, fetching additional income of
¥1,97.550 /ha (Table 2.4).
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Table 2.4. Productivity and profitability of different components of the cropping/ffarming system
integrated with sugarcane (Spring planted sugarcane)

Sr.  Cropping/Farming systems Cost of
No. production

($/ha)

1. Sugarcane (Sole) 1,860,000
CoPk 05191

P Sugarcane + Vegetables 1,72,480
{including horti. crops)
throughout year

8 Sugarcane + Vegetables 182,480
{including horti. crops)
throughout year + Backyard
poultry

4 Sugarcane + Vegetables 1,90,930
throughout year (including
horti. crops) + Backyard
poultry + Fisheries +
Vermicompost + Apicalture +
MMushroom

Gross Met income Income from component
income {%/ha) crop/ enterprise (Y/ha) or
i /ha) enterprises funit
415,200 2,55,800 =
4. 97 520 3,25,040 &59.240
540,280 3,57.800 32,760
6,54, 280 4.53,350 95,550

Eate of different commodities and produce as per prevailing market rates/ mandi rates.

In nutshell, in autumn planted sugarcane based
Integrated Farming System, the farming systems is
employing and also hold promise inincreasing the net
income, emplovment generation of seven farm family
member, throughout the year as compared to secle
SLUgarcane

Varieties /breeds of crops and enterprises taken
in the systems-Different crops/animals and there
varieties/ speciesused in this systems were Sugarcane-
CoPK 05191, CoLk 9204; Vegetables- Bottle gourd
(Kashi Ganga), Spong gourd (Kashi Ehwushi), Tomato
{(Kashi Ayan), Bringal (Kashi Wittam), Pompkin (Kashi
Hurit), Greenchili (Kashi Anmol), Coriander (Kashining),
Fababean (Cherry), Okra (Kashi Eranti); Fruits- Banana
(G-9), Papaya (Pusa Dwarf); Poultry Breed- Ashil,
Kadpknath, Nirbluk; Fish Breed-Rohu, Calla, Nain Verm
Spri- Ervcing fotida,

Studies on effect of tillage and management
practices on rice-wheat- sugarcane-ratoon-
wheat in Conservation Agriculture (CA)
system

Conservation Agriculture (CA) in Sugarcane Based
Production System

Field experiment to assess 'the effact of
conservabion a.gri{:u}h.]rﬂ practices on the productyvity
and profitability of sugarcane-based production
system and soil quality parameters’ was initiated with
sowing of dry direct seeded rice (DSR) followed by
sowing of wheat and planting of sugarcane followed
by sugarcane ratoon. The experiment comprised of 24

treatments in split-plot design with three replications.
I main plots, four treatments iz, conventional tillage
without crop residue; conventional tillage with crop
residue incorporation; zero tillage without crop
residue; zero tillage with crop residue retention and in
sub plots, two treaimends viz., with and without brown
manuring and in sub-sub plots three treatments oiz.,
recommended dose nitrogen of the crop (RDN); 75%
of RDN and 125% of RDN. Findings of first year
experiment revealed that (Table 2.5) tillage practice
significantly influenced the tiller number at 180 day
after inihiation of sugarcane ratoon, NMC and yield of
sugarcane ratoon. Crop residue management
{retention/ incorporation of crop residue of previous
crop) treatment recorded increase in ratoon cane yield
tune to the of 20.88% as compared to without crop
residue management (64.36 t/ha). Howewver,
conventional tillage practice enhanced ratoon cane
productivity @ 0.57% higher over the zero tillage
(¥0.87 t/ha). All the doses of nitrogen were found at
par with respect to growth and yields of ratoon cane.
Wheat was sown after harvesting of sugarcaneratoon,

In experiment, sugarcane crop was planted after
harvest of wheat. Data depicted in Table 2.6 evidenced
that tillage practice significantly influenced the tiller
number at 90 and 180 day after planting of sugarcansa,
NMC, cane length, cane diameter and yield of
sugarcane. Crop residue management
{retention/incorporation of crop residue of previous
crop) lreatment recorded increase in cane yield tune of
14.85% over without crop residue management (66.62

t/ha). Crop residue management (retention/

——

—
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Table 2.5, Effect of tillage and management practices on growth, yield and yield attributes of sugarcane ratoon

Treatment Shoot count NMC Cane Cane Cane
(00000/ha) ("000/ length  diameter  yield
ha) (em)  fem) (t/ha)
45 DAl 180 DAL
Conventional tillage with residue 1.23 2.14 1149 253.2 20 78.05
relenlion
Conventional tillage without residue 119 1.95 B4.5 236.7 1.97 64,50
retention
Zero tillage with residue retention 135 212 1135 2503 200 77.53
Zero tillage without residue retentdon 1,19 1.94 83.9 2359 1.96 64,71
CD (P=0.05) NS 013 1093 924 NS .06
With Brown manuring 122 205 1041 2445 1.99 7040
Without Brown manuring 1.22 202 1043 2446 1.98 7175
CD (P=0.05) NS NS NS NS NS NS
75% of Recommended Dose of 113 1.98 101.8 2406 1.97 £69.34
Nitrogen (RDIN) 1.24 206 1048 243.9 1.59 71.03
125% of RDN 127 207 1061 24700 200 7286
CD (P=0.05) N5 NS 145 341 NS 144
Table 2.6. Effectof tillage and management practices on growth, yield and yield attributes of sugarcane
Treatment Tiller count (“000/ha) NMC Cang Cane Cane
{000/ length diameter yield
sdone | anpag I (cm) (cm) (t/ha)
Conventional tillage with residue o7.56 103.86 04.04 29828 287 7703
retention
Conventional tllage without residue 8784 04.44 85.06 26878 264 87,25
retention
Zero tillage with residue retention 05.19 102.71 9282 29545 289 75.99
Zero tillage without residue retention  85.70 0348 B4.65 26789 265 65.98
CD{P=0.05) 785 e 745 11:9% 018 4.36
With Brown manuring 52.60 09,64 B9.69 283.08 277 7193
Without Brown manuring 2055 9%.6 BA.A5 28261 276 71.19
CD {P=0.05) M5 NS NS NS N5 N5
75 % of Rerommended Dose of 8725 8514 g5.92 27417 266 67 .26
Nitrogen (RN} 9233 9418 59.88 283.63 278 7261
125% of RDN 951 101.57 9170 280.75 285 74.82
CD (P=0.05) 3.67 434 4.509 11.01 0.15 233

incorporation of crop residue of rice and wheat)
treatment recorded increase in tller production in
sugarcane tune of 11.08 & 9.93% over without crop
residue managementat 90 & 120 DAL, respect \-'E]}’.

Synchronizing nutrient supply with crop
demand under drip fertigation for up

scaling nutrient use efficiency in sugarcane
(plant) -ratoon system

A field experiment was conducted to assess the

effect of split application of NIPK under drip fertigation
on sugarcane plant and ratoon productivity, The
experiment comprising seven treatiments was laid out
in RBD with four replications. The soil of the
experimental field was low in O.C and medium in
NP, Paired planting (120:30 cm) of sugarcane variety
CoLk 11206 was done in trenches. Plant cane
harvesting was done in first week of Feb, and was lelt
for1™ ratoon on pinitiation.

NMC count (000, ha) ranged from 66.40 to 121.66
in different treatments. Higher NMC, per cane weight
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and cane yield were recorded in the trealinents where
100% NFPK were given in different split. Cane yield
tomne,/ ha ranged from 31.40 to 102.36 under different
treatments. Application of 100% RDF of NPK through
drip fertigation gave 72% higher ratoon cane yield (97
t/ha) over application of same doses of fertilizer by
converntional methods (56.39 t/ha). The 25% reduction
in RDF of NPK under drip ferligation gave statistically
higher caneyield as it was reported under 100% RDF of
NI'K in conventional methods. Stalistically similar
cane yield was reported between 50% RDF through
drip and conventional methods. The highest value
{102.36 tonne/ ha) was reported in T7 while the lowest
cane vield was recorded in T6 (51.40 tonme/ha)
ireatment. There was a non-significant improvement
in cane yield was observed in T7 over T4, wherein
110% RDF of NPK and EDF of NFK, respectively was
delivered (Table 2.7). On an average under drip
fertigation, the weed biomass was less (25%) than
conventional method where entire field was wetlted in
eachirrigation. Irrigation requirement 1035.6 mum. Out
of which 60% was givenin drip (40% saving).

Brix per cent ramged from 19,17 {T6) to 2012 (T4).
There was significant improvement in brix per centin
T4 & T7 treatments over conventional (T1) and 50%
NPK (T6) treatments. However, the T4 and T7 were
significantly at par. Similarly, sucrose per cent was
reported higher under T4 (18.23%) followed by T7

(17.89%), T3, T2, T1, TS and T6. The T4 & T7 being
significantly at par but proved significantly superior
over rest of the treatments as far as sucrose per cent
was concermed. The other treatments did not differ
significantly among themselves, The purity per centin
T4 was significantly higher over all the treatments
except T7. There was a overall improvement in initial
0O.C%, SMBC and SMEN in 2ll the [reatmenis but
extent of increase of these parameters were reported

higher in T4 and T7 treatments where 100% and 110%
RDF of NPK was applied through drip) over
cenventional method (Table 2.8).

Improved agronomic interventions for
enhancing productivity of sugarcane
(Saccharum officinarum L.) ratoon crop

Effect of ratoon initiation date and NPK along
with organic manure on different parameters of
sugarcane

Ratoon initiated as per date of planting and it
was started in February followed by March, April
and May. Observations on these four dates of
ratoon initiation were laken as per standard plan.
The data on tiller population showed that
February initiated ratoon recorded the highest no.
of tillers at 180, 210 and 240 days after ratoon

Table 2.7, Effect of different reatments on yield attributes and yield

Treatments Treatment NMC/ ha Per cane wt Yield
No (000) (kg) (/ha)
Tl Conventional 76.02 0.73 56.39
T2 N through drip + PK basal 29.00 0.78 75.06
T2 NP drip + K basal 105.00 0.80 83.50
T4 100% NTK drip 11440 0618 97.00
T5 75%NPK drip 91.00 0.76 70,36
Té 50% NPK drip 640 0.74 51.40
T7 100% NPK through drip* 121.66 0.86 102.36
13.57 (0.068 7.0
*10 % additional NPK was applied
Table 2.8: Quality parameters as influenced by different treatments
Treatments Brix (%)  Sucrose (%) Purity  O.C. (%) SMBC SMBN
Conventional 15.51 17.07 8744 D.32 146 41
N through drip + PK basal 18,57 1712 87.50 0.34 189 423
NP drip+ K basal 19.55 1723 8524 0.36 178 418
100% NIE drip 2012 1823 90.60 0.37 220 435
75% NPK drip 19.56 16.95 Bo.od 0.35 150 4.15
50% NPK drip 1917 16.54 86.31 0.30 136 3.88
100% NPE through drip 2010 17.89 a9 0.36 230 436
CD.at5% 0.61 0.74 Lol 0.012 6.06 0.21
Initial : - 0.28 118 3.69

- 9



ICAR-INDIAN INSTITUTE OF SUGARCANE RESEARCH

initiation (DARI), However, it was signilicantly
higher than April and May initiated ratoon and
was statistically at par with March started ratoon.
Whereas March, April and May initiated ratoon
crop was at par among them. Tiller count in
February initiated ratoon recorded at 210 DARI
showed significantly higher tiller count than
remaining treatments while at 240 days stage was
at par with March crop. March initiated ratoon
crop gave statistically higher number of plant
population than April and May initiated crop at
210 and 240 DARL Similarly, February initiated
ratoon recorded statistically higher number of
plant tillers than remaining three dates of ratoon
inifiation. March and April initiated ratoon were
at par among themselves. The effect of applied
nutrients based on S5TCR observation recorded
higher no. of tillers in treatment NPK through
using STCR without IPNS, but it was non-
significant at 180 and 240 DARI, whereas tiller
population recorded in the treatment-NPK
through using STCR without 1IPNS5 was
significantly higher than recommended dose of
NPK and similar with NPK through using STCR
with IPNS at 210 DARI. Initially, number of tillers
was higher and at later stage, reduced. The data
recorded on shoots count showed that the
maximum shoots were recorded in February
initiated crop and was statistically superior to rest
of the treatments whereas March and April
initialed dates were at par (Table 2.9). The lowest
number of shoots was found in May initiated
crop. In the sub-plot treatment, recommended
dose of fertilizer gave least number of shootcount
and the highest number of shoots were recorded

in the treatment NPK through using STCR with
IPNS but it was non-significant with other
treatments.

Single cane parameter as affected by days of
ratoon initiation and STCR based nutrient
application

Almost all the plant growth parameters are
affected by nutrient and planting time. The
observations recorded on single cane parameter
revoaled that the highest length (2.20 m), girth (23.60
em) and per cane weight (0.944 kg) was found in
February initiated ratoon followed by rest of the
treatrent.(Table 2.10) In the February crop, the cane
length was significantly higher than April and May
initiated ratoon crop and statistically similar with
March initiated crop, The crop in April and May was at
par with each other. First and second month-initated
ratoon crop thickness was significantly higher than
April and May initiated crop while it was at par with
March crop. Similarly, February crop gave statistically
superior cane weight than weight observed in April
and May crop whereas it was at par with March crop.
In sub-plot, the highest cane length (2.08 m) was
recorded in the treatment NFK through using STCR
with IPNS followed by NPK through using STCR
without IPNS and recomimended dose of ferlilizer.
Slightly better cane thickness (22.94 mm) was
measured in the treatment NPE through using STCR
without IPMNS than remaining treatments though it
was statistically non-significant. (Table 210). Single
cane weight was directly related to length and
thickness of the cane. The single cane weight achieved
in February starled ratoon crops was statistically
superior over crop begins in April and May while it
was at par with March initiated crop. Similarly, NPK
through using STCR with IPNS treatment gave slightly

Table 2.9, Effect of days of ratoon initiation and STCR based nutrient application on tiller population and shoot

count

Treatment Tillers count /ha Shoot count'ha
150 DARI 210 DARI 240 DARI

Main plot (Month of planting)
February 175740.5 174555.6 1331852 1249259
March 1695186 1709259 1313704 1170741
April 159296.3 165555.6 126740.8 116481.3
May 1624819 1509407 4 1250371 LoIR3 2
EE{m] 29622 23195 1326.2 4519.6
CD (p=0.05) 10445 9 81827 4678 6 15943 9
Sub-plot
Recommended NPK 1589167 1625278 1233333 109444 5
MNFPE through using STCR without IFMNS 1656389 1734167 1317778 116055.6
NP through using STCR with IPNS 1705889 1668859 1321389 117777 8
EE (m) 5204.5 27736 26276 32835
CD (p=0.05) NS B3IRT 1 NS NS

DART (Days after ratoon initiation)

#

—— ‘—
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Table 2.10. Effect of days of ratoon initiation and STCR based nutrient application on single cane parameter

Main plot (Date of planting)
February

March

April

May

SE(m)

0 (p=0.05)

Sub-plot

Recommended NIFE

MNPK through using STCR without IPNS
NPEK throngh using STCE with [PNS
SE(m)

CD (p=0.08)

less single cane weight than recommended dose of
fertilizer and NPE through using STCR without IPNS
treatment. Though all three treatments were
statistically at par.

Improving soil health and sugarcane ratoon
productivity through application of
microbial consortia

A field experiment was inttiated during 2019-20 to
assess the effectvensss of various microbial cultures in
increasing the ratoon cane productivity and the effect
of microbial cultures on sail quality parameters in
wnulti ratooning system. The experiment comprising of
fourteen treatments in combination with three
nutrients management levels and four levels of
microbial consortia along with two controls was laid
out in KBD with three replications with plant crop
using sugarcane variety cp. Colk 09204, Data on
germination, tillers, shoots, number of millable cane
(NMC) and cane yield were recorded and found non-
significant variations showing uniform plant crop over
all plots for better initiation of first ratoon starting with
March, 2020. The plant stand was uniformly
maintained resulting in higher cane yield ranged from
100-120 £/ ha over the experiment, Microbial cultures
of different nutrients have been izolated, characterized
and identified, All the microbial cultures have been
identified and tested for their compatibility with no
negative response. These potential microbial cultures
are for N- Gluconacetobacler digzotrophicus (NB69) , P -
Peeudomonas flowresens (PSE 28), K - Enterobacter cloacae
(KSB%), Zn - Acinetobacter calcogceticus { Z5B18) mnd 5 -
Peendomoras nitrovedicens (SOB45) have been applied
at optimum meisture in respective treatments in  first
ratoon crap.

Soil quality assessment under different
sugarcane growing systems

An experiment was initiated to assess the effects
of three moisture regime viz., sub-optimal, optimal and

Length (m) Girth {mm) Weight (kg)
220 23.60 0944
2311 2327 0339
1.92 2140 0.733
1.74 2054 0.600
0.06 043 0.041
(.20 1.69 0.145
1.95 2217 0.758
201 21294 0.867
208 21.80 0.750
0.03 044 0.092
NS5 N5 NS

water logged and three fertilizer doses wiz., farmers
practice (FP), recomuinended dose of fertilizers (RDT)
and soil test and targeted yield (STCR) on growth,
yield and soil quality in autumn and spring planted
sugarcane., The first with experiment was initiated
(autumm planted sugarcane) and second set was
initiated on (spring planted sugarcane} with three
moisture regime and three fertilizer doses in strip-plat
design with three replications. The results revealed
that growth characters wiz., number of tillers, shools
and plants were affected significantly with the
alteration of moisture regime at both the seasons but
autumn planted sugarcane recorded the highest tillers
and shoot counts and plant height than the spring
planted sugarcane. Amaong the moishure regimes,
water logging achieved significantly higher growth
characters over optimum and sub-oplimum regimes.
Among the fertilizer doses, application of fertilizers
based on soil test and targeted yield equations
observed significantly higher counts of tillers, shoots
and plant height over RDF and FF. FP found
significantly inferior over the RDF and STCR. Almost
similar trend was also reported in case of cane girth,
cane weight and number of millable canes {Table
211). The highest sugarcane vield was recorded
under autumn planted sugarcane than spring
planted except water logging regime. The water
logging conditions significantly increased cane yield
over optimal and sub-optimal conditions at both the
season, and increase was 6.41 and 14.3% in antumn
planted cane and 106 and 31.2% in spring planted
cane over optimal and sub-optimal moisture regime,
respectively. Similarly, application of mineral
fertilizers bazed on soil test values and targeted yield
equation recorded significantly higher cane yield
over FP and EDF at both the seasons. Application of
mineral fertlizers based on STCR increased cane
vield in the fune of 9.74 and 24.3% at auturmm and 10.3
and 22.6% at spring planted crop over RDF and FP,
respectively.

oy
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Table 2.11. Effect of moisture regime on growth, yield attributers and yield of autumn and spring planted

Cane girth
feny/plant)

WM
{104 Mha)

¥ield
[yhal)

Cane weight
ikg/pland

Autumn Spring  Aofumm  Spring Autumn Spring Aotumm Spring  Awtumn Spring  Astump Spring Anfumn  Spring

SUgBI‘CﬂT‘lE

Treatment Tillers Shook Flant height
(%) [10¥/ha) {m)

Moisture condition
Sub- 1434 1ZL6 s 11 in 250
optimum
Optimum 1565 144.0 1158 1106 2E5 243
Watar 1650 155.3 1332 120.8 g7 274
logging
o 242 758 5.59 452 Qa1 011
[P0.05)
Fertilizers dore
FF 1453 1310 10Le 10L.1 273 247
RDF 1541 140.0 1IL7 1107 254 .56
STCR 16d.6 uer 1232 121.4 219% 275
o 3.4 583 F.00 472 (th 1] 0,078
(P=0.05)
Interaction Ma Ha Ns Hs He e

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

Development of scientific aids for site specific
nutrient management through variable mapping of
soil properties in sugarcane growing soils was
implemented with objectives to characterize the
variability in soil properties, relationship among them
and identify the most contributing parameters in soil
quality. The other objectives of the project were to find
out the best fit geo-statistical semivarigram models of
soil properties and develop spatial distribution maps
and to identily potential soil management zones based
on the soil properties status and spatial delineation of
Identified management zones. The research work was
initiated from the research farm of ICAR-IISE,
Lucknow. The boundary lines of research farm of
ICAR-IISR, Lucknow were digitized by geo-
referencing for development of soil properties maps
(Fig. 2.1). The legacy soil data of research farm were
examined and 100 field zoil data were found suitable
for development of soil properties maps, The pH and
electrical conductivity of the study area vared from
7.57 t0 8.22 and 0.14 to 0.25 d5/m, with average values
of 7.94 and 0.20 d5/m, respectively. Soil organic
carbon {SOC) content varied from 0.29 to 0.84%,
available nitrogen from 219.5 to 335.6 ke/ha,
phosphorus from 14.6 to 53.7 kg/ha and potassium
from 197.5 to 350.3 kg/ ha with mean values of 0.53%,
2583, 30.1 and 2489 kg/ha, respectively. SOC was
positively correlated with available N (0.97) and P,O,
(0.42). However, pH was negatively correlated with
P.O, (-0.47). The soil properties of pH, electrical
conductivity, seil organic carbon, available nitrogen,
phosphorus and potassium were analyzed through
geo-statistical analysis for the development of soil
maps based on the best fit semivariogram models,

%,

e
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Fig. 2.1 Geo-referenced map of Rescarch Farm, ICAR-TISR,
Lucknow

Semivariogram model exponential was found the best
titted model for the mapping of soil pll. J-Bessel
semivariogram model was found the best fit for the
mapping of electrical conductivity and K-Bessel for
soil organic carborn. K-Bessel, Stable and Caussian
semivariogram models were found the best fit for the
spatial mapping of available nitrogen, phosphorus
and potash. Based on the best fit semivariogram
models of various soil properlies, spalial distribulion
maps of study area have been developed for soil pH,
electrical conductivity, soil organic carbon, available
nitrogen, phosphorus and potassium.

Grid based 208 geo-referenced soil samples were
collected from the Research Farm of ICAR-Indian
Institute of Sugarcane Research, Lucknow to study the
present status of soil properties. Cut of the 208 soil
samples collected, 104 samples were from the surface



soil (0-15 cm) and 104 were from the sub-surface soil
(15-30 em). The soil analysis report revealed that the
highest soil pH (8.18) was observed in C Block and
minimum was recovded in F Block (7.78). Electrical
conductivily was found in 1he neutral range in entire
research farm. The average status of soil organic
carbon in the farm was mediom (0.50%). The available
nitrogen was found in deficient range (<280 kg/ha),
however, available phosphorus and potash were
found in medium status. The studied micronutrients
were found above to their eritical limits, In general, soil
pH of the sub-surface was found higher than the
surface soil. however, values of all other studied soil
properties were found lower as compared to the
surface soils,

Assessment of climate change impact on
sugarcane productivity

The long term (1956 to 201%) data of weather
parameters viz. temperature (minimum and
maximum), relative humidity (morning and
afternoon), rainfall, evaporation rate, wind speed and
bright sunshine hours (BSS) were studied at ICAR-
Indian Institute of Sugarcane Research, Lucknow. The
minimum temperature variation during the different
month of year varied from 7.27°C in the month of
lanuary to 26.39°C in the month of June. The long-term
minimum temperature of February, March and
December showed significantly increasing trend at the
rate of 0.29, 0.26 and 0.21°C, per decade, respectively.
The maximum temperature minimum value was
recorded in January (21.76°C) and maximum value in
May (32.23°C), It showed decreasing trend in the
months of January (-0.37°C/decade) and May
(-0.32°C/decade), however, increasing trend was
recorded in August (0.12°C/decade). The relative
humidity in morning showed significantly increasing
trends during all the months of year except August.
The increasing trend in the morning relative humidity
varied from 0.38% (December) to 258% (May) per
decade, The similar increasing trend in relative
humidity of afternoon was observed during January to
May and further from November to December. The
minimum significantly increasing trend in afternoon
relative humidity was recorded 0.80% per decade in
April and significantly maximuom decadal increasing
trend was recorded 2.32% in Pebruary, The long-term
monthly average of rainfall indicated that the highest
monthly rainfall was recorded in July (268.14 nun) and
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the minimum rainfall in November (4.14 mun). The
rainfall showed significantly increasing trend in
Eebruary (0.97 mm,/ decade), however, declining trend
was recorded in August (17,28 mm/ decade). The data
of evaporalion rate and wind speed were considered
from 1989 to 2019. The average monthly evaporation
rate varied from 1.59 mm/day (December) to 240
mm/day (May). It showed significantly declining
trend from January to May and further from
November to December, The average wind speed
during the different months varied from 1.48 km/hr
(November) to 4.82 km /hr (April). The declining trend
was also found in the wind speed from January to May
and from July to September. The significantly
declining trend in the bright sunshine hours was
recorded from January to April, July, and September
and further from November to December,

The weather parameters of ICAR-Sugarcane
Breeding Institute, Coimbatore; Regional Research
Station, Faridkot; Sugarcane Research Institute, Pusa;
Regional Sugarcane and Jaggery Research Station,
Kolhapur and Sugarcane Regearch Station, Nayagarh
were studied for monthly seasonal and annual level of
climate change. The long-term average annual
maximum rainfall (1576.2 mun) was recorded at
Mayagarh and minimum average annual rainfall
(502.4 mm) was recorded at Faridkot (Fig. 2.2). The
minimum and maximom temperatures are another
important weather parameter in sugarcane
production. The minimum temperature showed
significantly increasing trend in March at Faridkot,
February to April at Kolhapur and December al
Coimbatore. The maximum temperature showed
significantly increasing trend in August to September
at Faridkot, May at Kolhapur and in October at
Coimbatore,
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Fig. 2.2. Long-term average annual rainfall pattern at
different sugarcane research centres
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Effect of silicon nulrition on growth, yield,
juice and soil quality of sugarcane in sub-
tropics

The experiment was conducted to assess the plant
available silicon status in sugarcane growing soils and
to find out the suitable source and optimum dose of
silicon for enhancing sugarcane productivity, The
experirnent consisted of 10 treatments viz. T,- Control
(Mo silicon application), T, - Silicon @ 200 kg/ha
through bagasse ash, T, - Silicon @ 400 kg/ha through
bagasse ash, T, - Silicon @ 600 kg/ha through bagasse
ash, T, - Silicon & 600 kg,/ha through bagasse ash,
T, - Silicon @ 200 kg/ha through diatomaceous earth,
T, - Silicon @ 400 kg /ha through diatomaceous earth,
T, ~Silicon @ 600 kg/ha through diatomaceous earth,
T, - Silicon @ B00 kg/ha through diatormaceous earth
and T ,- Foliar spray of 2.5% Potassium silicate at 60, 90
and 120 DAP. The experiment was laid out in
Randorized Block Design with three replications. The

experimental crop was planted on Hprﬂ 26, 2020witha
row to row spacing of 75 cm using sugarcane mid late
variety ColLk 06204. The data recorded on germination
could not exert significant variations due to different
treatments. The data recorded on Hllering indicated
significant variations among the treatments (Table
2,12), Though numerically the highest number of tillers
at 9 apd 120 DAP were noted under the effect of
silicon application @ 800 kg/ha but the difference was
found significant only up to the level of 400 kg/ha of
silicon application. The lowest values of tillers were
recorded under control. Among different sources of
silicom, bagasse ash and diatomaceous earth exhibited
better response compared to foliar spray of potassium
silicate onnumber of tllers/ ha.

Total 120 soil samples were collected from IISK
farm from the depth of 0-15 and 15-30 cm. Out of these,
76 soil samples were analysed to assess the nutrient
status of soil (Table 2.13). The soil pl varied from 7.20

Table 212. Numbet of tillers as influenced by source and dose of silicon

Treatment Germination Tiller no. (000, ha)
(%) WDAP 120 DAP
Control (Mo silicon application) 36,14 76.25 85,55
Silicon & 200 kg/ ha through bagasse ash 37.02 8393 96.85
Silicon @ 400 kg /ha through bagasse ash 38.17 89.46 104.71
Silicon @ 600 kg/ha through bagasse ash, 3890 90.31 106.26
Silicon @ 800 kg /ha throush bagasze ash 38.83 9180 107.26
Silicon & 200 kg/ha through diatomaceous earth 38.0 84.30 o707
Silicon @ 400 kg/ha through diatomaceous earth 38.0 90.18 105.04
Silicon @ 600 kg/ha through diatomaceous earth 3817 91.34 1063
Silicon @ 800 kg/ha through diatomaceous earth 38.64 93.03 107.91
Foliar spray of 2.5 % Potassium silicate at 60, 20 and 120 DAP 36.60 8397 U7 64
SEm £ - 1.68 230
CD (P=0.05) NS5 5.04 6,89

Table 2.13. Descriptive analysis of chemical properties of soil samples collected from ISR Research Farm

Particulars  pH EC soc N 134 K 5 Zn Cu Fe Mn 5i
(125 (dS/m) (%)  kg/ha kg/ha kg/ha kg/ha kg/ha mg/kg mg/kg mg/kg mg/kg
0-15 em depth
Minimum 7,20 005 0.2y 2194 569 1213 523 0.40 0.95 39z 512 357
Maximum 840 0.23 0.7& ar s G B 3622 160 280 332 493 290 460
Mean 7.80 0.1z 0.56 2540 207 2023 111 0.83 2.29 172 12y 103
sD 0.30 0.03 0.09 132 6.75 50.3 208 0.36 055 780 434 783
CV (%) 373 26.6 152 s b 325 248 18.8 41.0 24.0 454 335 Ted
15-30 cm depth
Minimum 710 0.05 018 1473 569 304 &.00 0.038 084 360 480 253
Maximum  8.60 0.26 039 2382 285 2278 101 3.60 2.68 482 184 220
hean 7.89 0.11 027 1877 149 1500 790 048 1.74 114 105 802
5D 0.39 0.03 0.05 154 4.46 33.8 0.88 0.42 042 543 301 338

CV (%) 489 32.98 1751 821 300 225 112 862 244 475 288 422
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ko 8.40 and 7.10 to 8.60 across the sugarcane research
farrn with mean value of 7.80 and 7.8% at 0-15 cm and
15-30 cm depth, respectively. The EC values ranged
from 0.05 to 0.23d5/m and 005 to 0.26 AS/m with
mean values of 0. 12and 0,11 45/ mat0-15and 15-30 cm
depth, respectively. The data clearly stated that soil
organic carbor, and macro and micronutrient status
decreased with increasing soil depth in most of the
cases. 50il organic carbon existed in the ranges of 0.27
to 0.76 and 0.18 to 0.39% with mean values of 0.56 and
0.27% at the depth of 0-15 em and 15-30 cm,
respectively. About 11.8% soil samples showed low
categories of soil organic carbon (<0.5% ) whereas rest
of samples were in medium categories of 50C, except
one plot. Contrary to that, 100% soil samples exhibited
vety low to low categories of available nitrogen (<280
kg/ha) and varied from 2194 to 275.5 and 1473 to
2382 kg/ha at 0-15 and 15-30 cm depth, respectively,
However, available P, K and 5 were found in medium
categories based on mean values. Zinc content was
found in medium category as per mean value, but
14.4% soil samples exhibited low level of Zn (<0.60
mg,/ k) whereas Cu, Fe and Mn content was found in
high level across the farm lands. The plant available
gilicon was analysed through ammonium acetate
method. The plant available silicon ranged [rom 3.87 to
46.0 mg/ kg with a mean value of 10.3 mg/ kgin 0-15
cm depth of soil whereas it varied from 2.53 to 22.0
mg/kghaving mean value of 8.02 mg,/kgin 15-30 cm
depth of s0il. The data indicated that 96% soil samples
of the farm existed inlow category (<20 mg/ ke).

Management of bioresources for enhancing
sugarcane productivily and soil health

The application of chitosan in agriculture is
recently becoming major [ocus of growth
improvement, fungicides and seed coating agents.
Chitosan has a direct effect on treated plants and
induces a series of defense reactions in reated plants.
Purther, Chitosan and its derivatives exhibit excellent
antibacterial, antiviral, antifungal, abiotic stress
tolerance like drought tolerance, salt tolerance
properties. This is in conjunction with the other
characteristics of chitosan such as low toxicity towards
mammalian cells, Bio compatibility and natural
ocourrence have attracted interest in recent years in
research and development aimed towards widening
the scope of chitosan. There are so many bio resources
wiz; nitrogen fixing bacteria, PSB, potassium
solubilizing bacteria available and hence, there role is
already proven for crop production. Plant growth
regulators like- GA have also proven for its role in
crop growth, and development. Therefore, prosent
study was undertaken to work out efficacy of
oligochitosan (Biostimulator) and other bioresources
and their integration in sugarcane productivity and
soil health,

Keeping in view the above facts, an Institute
project proposal with consultation of VSI, Pune was
executed on following abjectives:

1. To assess the efficacy of biostimulator and
biofertilizers on growth, vield and quality of
sugarcane,

I~

To assess the efficacy of biostimulator and
biofertilizers on beneficial soil microbes and
nutrients status of soil.

Field experiment was conducted with the 12
different treatment combinations (Table 2.14) wiz, T,
100% N:F:K {Contrel),T; : 75% N:P:K (Control), T, : T, +
Use of bigstrmudetor derivative @ 2.5 ml/ ] of water */ T,
T,, sett treatmend (Gluconacelobacter diazolrophicus), T
T,. sett treatment (Bacillus subtilis), T, T, sett tteatment
(Bacillus cerelus), T,: T, foliar application of GA, @ 35
ppmat 80, 120and 150 DAF, Ty T, Usc of biostimulator
derivative @ 2.5 ml/] of water®, T,: Ty, sett treatment
(Gluconacetobacter dinzotrophicus), Ty Te, sett treatment
(Bacillus subtilis), T, T,. sett treatment (Bacillus
cevelus), Typ: Ty, foliar application of GA, @ 35 ppm at
90, 120 and 130 DAP. The design of experiment was
RBD with three replications. In nutshell, Treatment T-7
(100% MN.P.K.+Use of biostimulator derivalive @ 2.5
ml/1 of water + sett treatment with Glucoracefobacter
diszofrophicus + sett treatment with Bacillus subialis and
Barillus cerelus and foliar application of GA, @ 35 ppm
at 90, 120 and 150 DAT) have been found the best
treattnent for cane yield (89.43 t/ha) and significantly
influenced over other treatment combinations
followed by T-11 (80.16 t/ha) and T-@ (79.60 t/ha.). The
no. of tillers, NMC and other growth parameters were
also found in similar trends, The initial soil analysis
were also done for chemical and biological properties
of soil and values are as 0-15 cm depth; Organic
Carbon-0.33%, pH-7.90, ECe-0.13ds/m. N-212 kg/ha,

Table 2.14. Details of treatment evaluated in plant
and ratoon cane

T1: 100% N:BE (Conteal)

T Ta% N:FK (Control)

T3: T1 + Use of bio stimulator derivative @ 2.5 ml /| of water®

T4: T3+ sett treatment (Gleronacetobacier did:omraplucds)

T5: T4 + sett treatment (Baciilas suliiliz)

Ta: TH + sett treatment (Bactllus cerefus)

T7: Té + Foliar application of GA 4@ 35 ppm at 90, 120 and 150 DAP
T8: T2- Use of bio stimulator derivative @ 2.5 mi /] of water*

T9 T8 + sett treatment (Ghuronacetnbarter diazctrphicus)

T10: T9 + sett treatment {Bacillus sublilis)

T11: T10 + sett treatment { Bacilug rerelis)

T12 T11 + Foliar applieation of GA 5 @ 35 ppm at 30, 120 and 150 DAP

Moke: Sett treatment (for 30 min dlpping) with bioresources will be
carried out at the time of planting,

* Foliar spray of the bin stimulator will be camied outat 45, 75, 105
DAF. The experiment was conducted in BBD desg with three
replicatisns. The Biostimulater were supplied by VEL Fune.

ol !

-

—



ICAR-INDIAN INSTITUTE OF SUGARCANE RESEARCH

P.0-34 49 kg / ha, K,O-215.47 kg/ ha; however, at 15-30
cm depth the values are as; Organic carbon-0.25%, pH-
8.10, ECe-0.10 ds/m, N-181.88 kg/ha, P,0.-19.92
kg/ha, K,0-191.62 kg/ha. The bioclogical analysis
report of this initial samples are Bacteria-8.8*10°,
Actinomyces -3.74*10", Fungi-9.31%10°%,

Biology and management of binding weed
Ipomoea spp. in sugarcane

Morning glories (Ipoioea spp) are sumimer annual
dicots, and are troublesome weeds in sugarcane
cultivated in the northern India. If not controlled, they
may compete with sugarcane, interfere the hatrvest
operation, and reduce yields. They emerge late and
develop during the large growth phaze of sugarcane
fields. Despite the lack of data on the impact of
morning glories (especially Ipomoes sp.) on the
sugarcane growth and yield, their control is important
and a concern. With the objectives to study the
interfering impact and their effective control, the
following field experiments wiz. (1) Interference of
Ipomioea sp. on sugarcane productivity; (2) Evaluation
of competitiveness ability of sugarcane varieties
against Ipomoea sp.; and (3) Herbicidal control of
Inomoea =p. was conducted during 2020.

Interference of Tpomoea sp on sugarcane
productivity

A field study on effect of Tromoes sp. with ils variable
density (0,0.5,1.0,2.0,3.0,4.0,6.0,8.0, 10, and 15.0/m)
was conducted in RBD. with three replications.
Findings revealed that increasing density of Ipomoes
sp. significantly influenced the NMC, cane length and
weight, cane yield (Table 2.17). A densily of 15

Ipomoea/m” being at par with densities of 10
Ipomoea/m’ caused the highest reduction in NMC,
cane length and weight cane yield. Similarly, 1-2
Iromoen density/ m® being al par with even a density of
0.5/m" caused significant reduction in NMC, single
cane parameters and yield of sugarcane. Considering
economic loss, a density of 1-2 Ipomoea sp./m’ may be
considered as an economic threshold level of Ipomoen
infestation, beyond which an effective weed conirol
measure is essential. Increasing density of [pomoea sp.
also influenced its fresh and dry matter production as
well as fruit and seed wield {Table 2.16). Ipowoen
infestation with density beyond 2/m’ produced
significantly higher dry weight and fruit and seed
production. The highest fresh and dry biomass as well
as seed yield of Tpomoes sp. recorded under its
infestation level of 10-15/m’ indicates the huge
increase in soil weed seed bank which may create
severe problem of Tpomged sp. In succeeding vears, if
not controlled effectively,

Screening of herbicides for the centrol of
Ipomoea sp.insugarcane

Weeds grow along with sugarcane crop and limit
the cane and sugar yield according to the species and
intensity, Shift in weed flora has been recorded by
following the same practice of weed control for long
period, Further, the nature has encouraged the bwining
weeds, which are germinated late and growing by
climbing on the sugarcane stalk after last interculture
and earthing up operations. These weeds are posing
problems like blocking the sunlight ta the top plane by
spreading their branches on the top plane. It also gives
trouble to the harvesting labour and increasing cost of

Table 2.15. Effect of different density of Ipomoeca sp on the growth and vield of sugarcane

Density/m?* NMC ] Cane Y
(000/ha)  Decrease
(m)

0.0 158.3 oo 2.3 0o
0.5 1445 2.8 22 4.9
1.0 140.5 112 2.1 6.3
20 1378 129 21 g0
3.0 1335 156 20 0.5
4.0 1322 16.4 2.0 10.2
6.0 12858 18.5 2.0 10.8
8.0 121.0 235 20 124
10.0 1164 264 1.9 15.8
150 1123 290 1.6 19.0
L5D 6.9 - 0.z =

(p=0.05)

Cane % Cane Y
length Decrease weight Decr-  yield

Ipmmoea  Ipomoea
Decrease sp plant  seed

(kg) ease  (tha) dry weight
weight  (kg/ha)
(kg/ha)
0.99 0.0 1118 0.0 0.0 0.0
0.99 0.0 1082 3.2 202.2 69.7
09 30 1019 89 2528 788
089 107 972 130 3389 84.9

086 134 Sa.0 141 456 100.6
0.79 201 209 187 4111 103.7
0.79 20.8 88.2 211 475.0 1125
0.79 20.5 83.0 25.8 577 B 127.7
0.75 24.8 e 303 686.1 146.3
0.73 265 75.1 32.8 7444 170.2

0.1 = 5.2 - 1681 208
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Table 216. Competitive behaviour of sugarcane varieties against Ipomoea sp.

Variely % reduction due to Ipomoes infestation
Tillers NMC Cane yield Cane lenzth  Cane girth  Cane weight

CoaJ 64 17.0 55.5 3z 55.5 B5.5 23
Co 0235 234 49.2 39.7 45.2 4.2 4.3
CoS 08279 119 384 385 384 384 192
Co 12027 138 16,8 b8 16.8 16.8 15.8
Colk 11208 14.8 2.5 14 55 5.5 128
CoLk 12203 6.7 8.0 259 8.0 B.0 6.0
Colk 14201 949 380 246 9.0 390 13.0
CoPb 14181 4.4 8.3 15.0 8.3 B3 26
Col'b 14182 19.0 11.0 284 11.0 11.0 1.0
CoFant 14222 16.2 4.3 120 4.3 4.3 1.0

production. Hence, these weeds are to be controlled
effectively by suitable control measures. With this
objective, a field experiment comprising of application
of post-emergence herbicides was laid out in RBD with
three replications. Results revealed that post-
emergence application of almost all the herbicides
undertalen in study applied at 30- and 50-days stage
growth of Ipomoen sp were found to be the most
effective against this binding weed and controlled
100% (Table 2.19). Among different herbicides,
application of Flumioxazin 150 g/ha alone or in
combination with 2,4-D 1500 g/ha as well as
Ametryn+2,4-D @ 150041500 g/ ha or Metribuzin+2,4-
D @ 1250+1500 g/ha were quite effective and
controlled 70-80% other weeds wiz. Echinochloa colona
and Dactyloctenium segyptivm, in addition to 100%
control of Ipomoez sp. However, application of
metribuzin 1250 g/ha and Saflufenacil 70 g/ha failed
to manage other grassy weeds infested the sugarcane
field.

Evaluation of sugarcane varieties for
droughttolerance

The experiment was laid out with an objective of
'Identification of drought tolerant varieties suitable for
specific agro-climatic condition’ on 8% March 2019 in
strip plot design with early maturing Colk 94184,
CoPK 05191 & Colk 9709 mid-late maturing: Colk
(09204, CoLk 11206 & CoS 08279; and two Irrigation
regimes wiz. IW/CPEratio 1.0 & IW /CPE rato 0.3 with
three replications. Sugarcane crop was irrigated 10
times in treatment W,/ CPE ratio 1.0 (IS5 1.0), and four
times in IW/CPE ratio 0.3 (IS 0.3). Crop was irrigated
7.5 em in depth in each time of irrigation. Well
distributed 1267.7 mm rainfall was received during the
crop duration in 48 rainy days, Rainfall distributed
from June to September. In winter, rainfall occurs in
December 2019 and January 2020. At 30 days after
planting, munber of tillers, weight of roots and total
dry weight was numerically non significant.

Table2.17, Performance of irrigation scheduling and varieties on tillers, NMC, cane yvield and CCS5

Treatment Tillers NMC
"000/ha (000/ha)
(90 DAP)

A. Irrigation Schedule

151.0 131.8 95.72
1503 1241 86.26
CI 5% 6.55 9.44
B. Varieties

CoLlk 94134 1279 00.78
CoPk 05191 1353 10023
ColLk 9709 1250 85.01
Coll 9204 124 2 8r.36
Collk 11206 131.3 9648
Cob 08279 1245 87.06
CD 5% WS 861

Y extraction Cane yield CCS
juice (t/ha) (t/ha)
62.05 7548 9.60
60.64 63.92 7.88
145 6.51 0.61
71.33 70.20 BI7
6221 79.04 9.81
61.05 6274 d.60
60.91 £5.33 8.05
61.79 75.60 2.61
61.22 66.37 8.10
0.70 7.29 1.09

T ——

-

—



ICABR-INDIAN INSTITUTE OF SUGARCANE RESEARCH

——

#

FResults (Table 2.17) revealed that among the six
varietes of sugarcane, CoPK 05191 produced the
highest number of tllers (90 DAT), NMC, sugarcane
yield, juice extraction percentage and CCSt/ha, which
may be due to production of higher root dry weight,
LAT and average cane weight. Minimum reduction in
sugarcane vield with tune of 11.59 per cent with
treatment 15 0.30 over treatment 15 1.0 with variety
CoPk 05191 followed by variety CoLk 11206 which was
at par with CoLk 941584 (16.8%).

ICAR-IISR, Lucknow and ICAR-CAZRI,
Jodhpur (Rajasthan) Collaborative Project

Efficacy and evaluation of potassic organo mineral
fertilizer (omf) in sugarcane crop

The field trial to assess the potassic organo-
mineral fertilizer (OMF) in sugarcane was conducted
during spring- The OMF contains 10% K using
feldspar and it has been developed by ICAR-CAZRI,
Jodhpur. Keeping in view, its releasing pattern,
sugarcane certainly be benefitted for itz ¥ utilization
over the crop growlth period. The experimenl
comprising of ten treatments in different comnbinations
of MOP, OMF and FYM with 50 and 75%
recommeinded levels of potash was designed in
randemized block design with three replications. The
trial was laid out on 23" February 2020, planted
sugarcane crop (ev. Coll 09204). The experiment is
progressing well and observations were recorded as
per protocol of the experiment

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

The experiment with approved research
programme and layoul plan has been planted in the
autumn season 2020, The crop of sugarcane (first cycle)
is in progress at the Institute field and its growth is
satisfactory, Necessary observations are being recorded.

Nano-assisted urea coating for improving
nitrogen use efficiency in sugarcane

Sugarcane is a long duration crop and requires
130180 kg ™, 60 ke PO and 60 kg K,O nutrients in
sub-tropical India. Nitrogen plays a crucial role in
tillering, foliage formation, stalk formation; shoot and
root growth, Micronutrients like zine and copper are
essential for activity of various enzymes. Zn is also
important for bio-synthesis of plant growlh regulator.
Copper is important in carbohydrate and protein
metabolism. It iz also required for lignin symthasis
process. Biofertilizers work as supplement to chemical

A

fertilizers and provide sustainable sugarcane growth
and yield. Nutrient management based an
nanofertilizer and biofertilizer may enharice nutrient
useefficiency, sugarcane yield and sustain soil health.

The experiment was laid out in randomized block
design with eight treatments of nutrient management
based on nanclertilizer and biofertilizer wiz. T, Nano
N @ 1250 ml/ ha in two spray+100% PK, T, Nano N @
1250 ml/ha in two sprav+100% PK+ Nano Zn @ 1250
ml/ha in two spray + Nano Cu @ 1250 ml/ha in two
spray, T;: 50 % RDN+ Nano N @ 1250 ml/ha in two
spray+ 100% PE, T, 50% RDN+ Nitrogen LOxing
bacteria+ Nano N @ 1250 ml/ha in two spray+ 100%
PE, T,; 50% RDN+ Nano N @1250 ml/ ha in two spray+
100% PE+ Nano Zn @ 1250 ml/ ha in two spray+ Nano
Cu@ 1250 ml/hain two spray, T, 50% RDN+ Nitrogen
fisding bacteria+ Nano N @ 1250 ml /ha in lwo spray+
100% PE+ Nano Zn @ 1250 ml/ ha in two spray+ Nano
Cu @ 1250 ml/ha in two spray, TARDF 150-60-60
(NPEK), and T, Absolute control and replicated three
times. Planting of sugarcane plant crop was done on
February 29, 2020. Uniform application of 55F and
MOP was done @ PK: 60-60 and nitrogen dose varied
according to treatment. Urea was applied as per
treatment at different stages viz, basal, first top
dressing at 90 DAFP and second at 120 DAP. Seed canes
were {reated as per treatment with Cluconacetobactor
diazotrepiclis N fixing bacteria. Nano N, Nano Cu, and
Nano Zn was sprayed on three to four leaf stage.

Data related to germination %, tillering pattern,

dry matter accumulations was recorded at different
growth stages. It was observed that 50% RDN+
Nitrogen fixing bacteria+ MNano N @ 1250 ml/ ha in two
spray+ 100% PK treatment {T6) has better growth as
comparcd to other treatments. Sugarcane crop under
different nutrient management treatments have been
showninFig 2.3

Wanofertilizer and biofertilizer based sustainable
nuirient management practice for sugarcane plant
crop obtained after petfing cane yield data, Further,
various quality parameters will be analyzed in
laboratory, Ratoon initiated in February 2021 for
getting results of nanofertilizer and biofertilizer based
nuirient management on ratoon crop,

ICAR funded Agri.-Consortia Research
Programme on Water

Eight sugarcane varieties from early maturing
group and eight from mid-late maturing group were
irrigated with four irrigation treatments. The plots
were irrigaled at 60% depletion of available soil
moisture with the following quantity of irrigation
water:
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Fig. 2.3. Sugarcane crop under different nutrient management treatments
(Details of T, to T, are given in text)

I=60% of crop water requirement
I,=80% of crop water requirement
1=100% of crop water requirement
1,=120% of crop water requirement

Data on quantity of irrigation water applied,
germination percentage, tiller count and leaf area
index (LAI) at onset of monsoon were recorded, In
early maturing varieties, the highest LAT (4.4) was
observed wilth 11 irrigation treatment and the lowaest

(3.7) with 14 irrigation treatment whereas in mid-late
maturing varicties, irrigation treatment 4 resulted in
the highest LAI (6.07) and irrigation treatment 12
resulted in the lowest leaf area index (5.44). In early
maturing varieties, the highest LAI (4.88} was
observed in CoPEK 05191 followed by Co 0238 (4.71),
The lowest leaf area index (3.38) was obzerved in CoS
08272, In mid-late rmaturing varieties, the highest LAIL
(7.13) was in CoPK 05191 followed by CoSe 11453
(6.42). Thelowest LAI (4.56) wasin CoS 97261,
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In early maturing varieties, the highest number of
millable canes {155.66 thousand) were recorded in
CoLk 94154 followed by UP 05125 (141.38 thousand),
whereas the lowest number of millable canes (86.37
thousand) were recorded in Co 0118 {Fig 2.4),
Sugarcane yield was the highest (151.63 t/ha) for
CoPK 05191 followed by UP 05125 (130 t/ha), the
lowest sugarcane vield (84.94 t/ha) was recorded in Co
0118, Irrigation water use efficiency (IWUE) was the
highest (1670 kg/ha-cm) {or CoPK 05191 followed by
UP 05125 (1431 kg/ha-cm), the lowest IWUE (936
keg/ha-cm) was recorded in Co 0118, In this variety
group, the highest number of mnillable canes (WMC)
were observed in 1 irrigation treatment (134.4
thousand), followed by I, irrigation treatment (132.3
thounsand). The lowest NMC (1184 thousand) were
observed with I, irrigation freatment (Fig. 2.5). The
highest IWUE (1444 kg/ha-tm) was observed in 12
frrigation treatment and the lowest IWUE (1154
kg/ha-cm) was recorded with 13 irrigation treatment.
Sugarcane yield was the highest (131.83 t/ha) with 12
irrigation treatment and the lowest (106.39 t/ha) with
[3 irrigation treatment.
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Fig. 2.4. Number of millable canes, IWUE and sugarcane
yield of early imatoring varieties
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Fig. 2.5. Effect of irrigation [reatments on number of

millable canes, IWUE and sugarcane yield of early
maturing varieties

In mid-late maturing varieties, the highest
number of millable canes (13544 thouwsand) were
recorded in Co 05011 iollowed by ColLk 09204 (132.76
thousand), whereas the lowest number of millable
canes (99.06 thousand) were recorded in CoS 09232
(Fig. 2.6). Sugarcane yield was the highest (133.27t/ha)
for CoLk 09204 followed by CoLk 14203 (131.95 t/ha),

The lowest sugarcane vield (92,47 t/ha) was recorded
in CoS 97261. Irrigation water use efficiency (IWUE)
was the highest (1469 kg/ha-cmn) for Colk 09204
tollowed by Calk 14203 (1452 kg/ ha-cm), the lowest
TWUE (1018 kg/ha-cm) was recorded in Co5 97261, In
this variety group, the highest nwmber of millable
canes (NMC) were observed in [4 irrigation treatment
(129.7 thousand), followed by 12 irrigation lreatment
(1174 thousand). The lowest NMC (1144 thousand)
were observed with I1 frrigation treatment (Fig, 2.6).
The highest IWUE (1363 kg / ha-cm) was observed in 4
irrigation treatment and the lowest IWUE (1049
kg /ha-cm) was recorded with 13 irrigation treatment.
Sugarcane vield was the highest (122,69 t/ha) with 14
irrigation treatment and the lowest (114.56 t/ha) with
[3irrigation treatment (Fig. 2.7).
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Fig. 2.6. Number of millable canes, IWUE and sugarcane
yield of mid-late mah.rr'm‘g varieHes
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Fig.2.7. Effect of irrigation lreatmenis on number of
millable canes, TWUE and sugarcane yield of mid-late
maturing varieties

The results indicate that in early maturing variety
group, CoPK 05191 is the highest vielder and most
efficient water user. In this group, the poor yielder
variety is Co 0118. This variety is also most inefficient
water user. The early maturing varieties performed
best in 12 irrigation treatment. In mid-late maturing
variety group, Colk 09204 and Colk 14203 are the
highest yielder and the most efficient water user
varieties. In this group, the most poor vielder variety is
Cob 97261, This variety is also most inefficient water
user. The mid-late maturing varieties performed best
inl3 and [4 irrigation treatments.
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A



ANNUAL REPORT 2020

Sustaining sugarcane yield under multiple
ratooning through drip irrigation

The experiment was initiated from 4" ratoon. This
year, 7" ratoon crop was initiated in the first week of
February after stubble shaving and interculturing. The
crop was drip irrigated daily and fertigation was done
weekly. Recommended dose of fertilizer i.e. 200 kg N,
60 kg PO, and 60 kg K was applied through fertigation
in 20 equal doses. Irrigation water was kept equal to
pan evaporation. Drip irrigation treatments were
provided with irrigation water equal to 0.6 times the

pan evaporation, considering 60% surface area of field
is wet. Surface treatments were irrigated at IW/CTE
ratic equal to 1 and depth of irrigation water was lept
at 80 mm. The highest irrigation water use =fficiency
(871.2 kg/ha-cm) was recorded in drip irrigated ring-
pit planting system (Table 2.18). The lowest irrigation
water use efficiency (276.6 kg /ha-om) was recarded in
surface irrigated crop planted at 90 cm spacing. The
highest sugarcane yield (66.39 t/ha) was recorded in
drip irrigated ring-pit planting system (Table 2,19}
The lowest sugarcane yield (32.57 t/ha) was recorded
in surface irrigated crop planted at %0 cm spacing,

Table 218, Effect of irrigation freatments on irrigation water use efficiency (kg/ha-cm)

Irrigaion/Planting reatment

T2 Planting at 75 cm row to row and at alternate row drip irrigation-

fertigation

T3: Paived row planting at 40 x 110 x 40 crn with drip irrigation

fertigation

T4: Paired row planting at 43 x 135 x 45 om with drip irvigation -

fertigation

T5: Paired row planting at 60 x 120 x 60 cm with dodp frigation -

fertigation

Té: Paired row planting at 40 x 110 x 40 con with sub-surface drip

irrigation-fertigation

T7: Surface drip in Ring pit planting method (105 x 75 cm) with drip

irrigation-fertigation
Awerage for drip irrigation

T1: Planting at 75 cm row to row distance with surface irrigation &

recornmended fertilizers application in soil

T8: Planting at 20 crn row to  row distance with surface irrigation &

recommended fertilizers application in soil

Average for surface irrigation
SE+
CD (p=0.05)

Average for firstto  Seventh

ot sixth ratoon ratoon
1106.7 1552.7 758.5
C 12146 1455 8 8164
1066.6 13413 8206
12261 14771 850.1
1197.7 14383 824.3
1321.2 1788.9 871.2
1188.8 1500.1 823.5
583.0 656.8 334.8
580.0 6334 2766
591.0 £45.1 305.7
178 18.6
314 327
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Table 2.19. Effect of irrigation treatments on sugarcane yield (t/ha)

Irrigation/Planting treatment Plan Average for fiest Seventh
% to sixth ratoon ratoon

A. Omby Irigation treatment

T2 PIantmg at 75 cm row to row and at alternate row drip irrigation - 7437 75,20 6769
fertigation
T3: Paired row planting at 40 % 110 2 40 con with drip irrigation-fertigation gl.2 7.5 Hl.66
T4: Paived row planting at 45 x 135 x 45 cm with drip iirigation-fertigation 71.68 70.24 6238
T5: Faired row planting at 80 = 120 x 40 cm with drip irdgation-fertigation 8240 .03 61.06
Té: Pﬁ.u'e-d row planting at 40x 110 x 40 cm with sub-surface drip irrigation 80,48 75.00 5179
fertigation
T'? Eutfa.ﬁ- dr_;]:: mn ring-pit planting method (105 x 75 cm} with drip 83,73 90.25 66,39
irrigation-fertization

Average for drip THHD 76 6272

B. Surfacing treatment
T1: Planting at 75 e row to row distance with surface irrigation &

recommended fertilizers application in soil Bl o 2D

T&: Planting at %0 cm row to row distance with surface irrigation &

recommended fertilizers application in soil i .o e
Average for surface 6619 54.%0 3391

SE+ 144 1.40

CD, 0.05 2.53

246
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CHAPTER 3

Management of Insect Pests and Diseases

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

Foving survey of insect pests and diseases of
sugarcane was carried out in Lahsuriya Purva,
Andapur, Parsehra, Barkherva, Bhadurpur, Behta
villages in Lakhimpur Kheri District and Mausalia,
Kauraha, Sumerpur, Haldermau Parsouni Purva,
Virpur Katra villages in the command areas of
Balramur Chini Mill, Maizapur (Gonda). High
incidence of red rot was noticed in variety Co 0238 in
all the surveved areas. The incidences of red rot in
affected fields under command areas of Balrampur
Chini Mill, Gonda ranged between 30 and 50% in
variety Co 0238. In Lakhimpur —Kheri area also, the
incidences of red rot in affected fields ranged between
30 and 60%. Besides red rot, sporadic incidence of
Yellow leaf (5-10%) and smut were also observed in Co
0238. Sporadic incidences of stalk borer and top borer
were observed incertain locations,

Survey of insect pests and diseases of sugarcane was
carried out in Ayodhya and Basti zone of K.M. Sugar
Mills Ltd. (Table 3.1).

Table 3.1. Areasurveyed in Ayodhya and Basti zone
inthe command area of K.M. Sugar Mills Ltd.

SN, Mame of the Farmers  Villages

Ayodhya Zone

1 Sri Shesh Dutt Tbrahimpur, Duali, Ayodhya (UF)

Pandey

2 Sri Hari Lal Torahirnpur, Tuali, Ayadhya (UF)
3 &ri Keshay Bam Furva Kashinath, Ayodina (ULF)
4 Srl Surya Phan Singh Salarpur, Avodhya (ULE)

5 Sri Rajeet Eam Heripur Jalalabad, Ayadhya (U.F)
f Sri Rakesh Kurmar Harlpur Jalalabad, Avodhya [ULF)
Basti zone

1 Sri Sunil Ojha Baihar, Bagt UL}

i Sri Sukhdey Singhauria , Basti (U1.F)

3 Sri Bam Exrishna Paraspura, Basi (LT
4 Sri Shri Ram Ehirihmwa, Basti (U1

5 5l Thakurdin Bawanpur , Bast (U}

Co 02538 is dominating sugarcane variety thal
covers a sizeable area in both Ayodhya and Bash
zones, Incidence of red rot was moderate to severe in
Cao 0238. Low to moderate incidence of top bover, stalk
borer and white fly were noticed in Co 0238,

Sugarcane fields in command areas of Biswan
Sugar Mill, Sitapur were surveyed for the incidence of
insect pest and diseases. In general, sugarcane
varieties grovwn in the area are CoPk 05191 and Col Lk
94184 efe. Ithas been observed that sugarcane varieties
other than Co 0238 were healthy. The incidence of red

rot were obgerved in Co 0238 in most of the areas
ranged from 10 to 75%. Sporadic incidences of smut,
G510, YLD, Leaf Scald were also observed, Incidence of
Polkkah boeng was observed in most of the locations
surveyed. Low incidence of top borer and internode
borer were noticed.

It was informed by Hasanpur Sugar Mill {(Bihar)
that the maize is attacked by fall army worm as maize
is the main crop of area. On close observations, it has
been found that maize was attacked by army worms
not by fall arrny worm. Larvae collected from infested
maize fields and brought to the laboratory were
identified as army worms,

Exhaustive survey for red rot and other sugarcane
disease and insect pests was carried out in different
villages of Lakhimpur-Kheri district and the
commaned areas of Balrampur Sugar Mill, Gonda. The
incidence of red rot in affecled ficlds under command
areas of Balrampur Sugar Mill and Lakhimpur-Kheri,
ranged from 30-50 and 30-60% respectively on var. Co
(0238 (Fig- 3.1, 3.2.). Sporadic incidences of Yellow leaf
disease (53%-10%) and smut, as well as stalk borer and
top borer were also observed incertain localions.
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Enhancing efficacy of Trichoderma based
red rot management system

Three most promising isolates (STr-64, 5Tr-83 and
S5Tr-126) were evaluated in field for their growth
promoting potential in sugarcane, The field
experiment was laid out in randomized block design
with 13 treatments on var Co 0238: T, to T;: application
of the selected Tridhiodernia isolates as sett reatment
and soil application through Trichodermu colonized
FYM at time of planting: T, to T application of
Trichoderma 1solates as sett treatment and seil
application through FYM + 50% REDF (recommended
dose of fertilizers 150:60:60); T, to T, application of
selected Trichodertna isolates as sett treatment and soil
application through FYM + 100% RDF; T, FYM
+100% RDF; T,;: FYM +50% RDE; T,;: FYM alone and
Ty Contral {no FYM or inorganic ferkilizers). The
results revealed that the germination ranged between
29 (control) and 37.5% (STr-64 + 100% RDF) in the
different treatments. Application of the three
Trickioderma isclates alone or in combination with
different fertilizer deses resulted in an increase in
germination by 7.0 to 17.6% over FYM application
alone (T12). There was no significant effect of various
treatments on sugarcane girth, brix and Pol %.
However, there was significant variation in cane
length, yield and NMC among the different
treatments. Overall, the effect of Trichederma on
sugarcane yield was more pronounced under low
nutrition conditions. The application of Trichoderma
isolates STr-83 and STr-126 without inorganic fertilizer
application resulted in 24.5 and 22.1% increase in yield
over control, respectively, Similarly application of
these two isolates along with 50% RDF also showed a
17-18% increase in yield over 50% RDF application
alone. However, Trichoderna application along with
100% RDF did not result in further yield increase
compared (o 100% RDF alone. Based on the resulls,
two promising Trichoderma isolates iz, STr-H3 (T.
lengibrachigtum) & STr-126 (T. harziznum) were
identified with the potental to enhance sugarcane
vield by 17-24.5% especially under conditions of low
inorganic fertilizer usage.

Evaluation/screening of sugarcane
germplasm/genotypes against red rot, smut,
wiltand YLD

Isolation, identification and pathogenicity of
wilt pathogen in sugarcane

The survey and isolation were done to collect the
wilt diseased sugarcane samples from different
varieties from feld of ICAR-IISE, Lucknow campus
and Faizabad (Fig. 3.3 and 34). The pathogen was
isolated and characterized morphologically (Fig. 3.5).
The cultures were whitish, pinkish and purple in
-appearance. Micro (eylindrical and smaller insize) and

A

macro conidia (sickle shaped) were observed. On the
basis of these characters, pathogen has been identified
as Fusarium spp.

Fig.3.3 Wilt infected plants Fig.3.4 Wilt infected

split cane

Fig. 3.5 Survey, sampling and isolation of wilt pathogen
Developing arthropods-based soil health
indicators for sub-tropical sugarcane
ecosystem

Community structure of soil collembeola and
mites of sugarcane ecosystem was assessed in relation
to nubrient management, Soil parameters {FC, pH, OC,
Available N P K) were analyzed in subset of the
samples as per standard procedures. Berlese-Tullgren
and pitfall methods were used to extract soil
arthropod fauna.

In high 50C, soils microarthropods were more in
number than low 50C seils (Fig.3.6). Howaver, effect
of nutrient sources (inorganic & organic) on faunal
iJuin--uP was mote in low SOC plots in comparison to
high 50C plots (Fig. 3.6), Soil pH and EC ranged
between 7.8 and 8.0 and 0.0.06 and 0.13 d5m". The 50C
ranged between (.52 and 1.95 percent. Av N was lowin
low arganic carbon soils (Table 3.2).

(E21]

[ CAEE T — T T I

Pyl A0 m

T resilimznis

Fig. 3.6 Impact of nutrient inputs and S50C on soil
microarthropod abundance in sugarcane land use systems
(HC= High s0C; LC = Low 30QC; NPK= Recommended
doses of inorganic fertilizer; FYM=Recommended doses of
tarmyard manure; NF= Mo fertilizer application)
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Table 3.2, Mean value of soil properties and
abundance of soil microarthropods

pH EC OC AvN AvP AvK
MPE-HC 790 013 180 36060 TEIT 26632
Fyh-HC 780 012 195 370000 ¥RIF 27336
MNEPEAFYM-FIC. Y80 0711 090 260650 £B4358 26344
NF-HC 790 010 081 2¥2B80 5595 24495
NFE -LC 790 008 081 25080 6393 54002
FYM-LC 790 005 052 23200 5211 26824
WPE+FYM-LC 780 010 067 27910 7051 263498
NF-LC 800 D06 053 23200 4215 38565

(HC= High S0C: LC = Low 50C; NPE= Recommended
doses of inorganic fertilizer; FYM=Recommended doses of
farmyrard manure; NF=No fertilizer application)

Impact of different pest management tools
on non-target soil arthropods

A total of 418 number of specimens were collected
from wvarious breatments. Out of these, 201 were
collembolans and 151 were mites, three specirmens
were profurans and rest were other insect juveniles or
adults, Based on Shannon Index, T, T, T, & T,
supported diverse fauna, while, T, & T,had the least
diverse fauna (Table 3.3). As far as abundance is
concerned, T had the highest number of fauna (79) per
core followed by T, (1) and T, (51). The lowest
population per core was recorded in T (8) and T, (21)

(Fig. 3.7). Lower abundance and diversity of
microarthropod fauna in P, lilacinum application could
be due to the fact that P. lilacimm, being pathogenic to
nematodes and insects, probably disturbed the soil
food chain as Collembolan and mites feed on
nematodes and fungi. Amongst the chemical
management tools, Chlorantraniliprole (T,) and
Imidacloprid (T, had the least effect on diversity and
abundance of studied fauna, Pesticides ave usually
toxic to organisms but safer pesticides having species
specific reaction may not alter community
composition of arthropods and if judiciously used may
have short term effect on non-targeted organisms.

Mo of individoalss
Care

TV T2 T3 T4 T3 Ta T7 18 T97T10
Treatiient

Fig. 3.7 Abundance of soil micro-arthropods in
different treatments

Isolation, identification and synthesis of sex
pheromone lures for the management of
major borers of sugarcane

Extraction of sex pheromones in organic
solventls

Table 3.3, Diversity of micro-arthropod fauna in different treatinents

Treatment

Ty: Beavperip bassians @ 2.5 ke ha (1x108 cfu/g)
Tz Metarhizitim anizopline @ 2.5 kg fha (Ix208 chu/g)

Ta Purpureocillivem lilachurm @ 2.5 kg ha (1x108 cfu/ g)
Ta:Bacillus sybtilis @3 litre /ha (1x10° cfu/ml)

Ts: Chlorantramiliprole 18.5% 5C @ 600 ml/ ha
Te: Imiclacloprid 17.8% 5C @ 350 ml/ha

Ty Bifenthrin 10% BEC @ 1.0 litte/ ha

Tg: Chlorpyrifos 20% EC @ 6.25 litre /ha

Ty Weekly irrigation for 4 weeks from planting onwards

Ty Untreated Condrol

Taxa Dominance Shannon

{No.) (Simpson index) Diversity
3 0.09 279
10 naz 220
9 0.249 1.70
13 0.14 220
17 0.08 267
13 014 220
12 014 215
8 014 201
17 o9 265
16 0132 230
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Cane shoots infested by top borer were cut at the
stage of closed exit hole that indicates now pupae have
been formed and brought to the laboratory. Infested
top shoots were splitted and pupae were colleeted in
wide mouth glass tubes, On the basis of sexing, male
and female pupae were keptatambient temperaturein
separate glass tubes to avoid mating, On emergence of
moths, one hundred {100) virgin female moths were
released into the TTIF Cutter whose inlet was covered
with Hssue paper and outlet was connected to sinterad
gas dissolving bottle. Inlet of sintered bottle was
immersed in solvent (150 ml Methanol AR Grade) and
outlet was above the solvent surface means in the air.
Onatlet of sintered bottle was conmected with electric
vacuum pump. For connecting all units with each
other, 9.0 mm silicone pipe was used. The electric
pump was on and off for 15 minutes alternatively for
10 times to get maximum gland scentin to solvent, The
solvert with scent was stored in reagent glass bottles at
5'Cinrefrigerator.

Another method forthe extraction of sex scent was
used as described by Collins and Potts (1932). The
abdomen tips from 7" segments were clipped off in to
solvent (Methanol AR Grade) and shaked well on
rotary shaker for 150 minutes and stored at 5°C in
refrigerator,

Testing of extracts against male moths of top borer:

There were ten replications for each of both
exiracts obtained by two methods, one Whatman's
filter paper per replication was taken and dipped in
extracts and solvent was evaporated. Such dried filter
paper was stuck with glue on the upper inner surface
of the plastic jar, (20x20 cm). In each jar, 10 male top
borer moths were released at the bottom of jar and
close visual observations were made. Just after release
of maths, it was observed that no male moths were
attracted to treated filter papers in scent Extract A and
B. Attraction of male moths was noticed 15 minutes
after releaze and it was maximum at 45 minutes atter
release (26% in exiract A and 27% in extract B).
Cumulative per cent attraction of female moths 24 hrs
after release was 67 per cent and 71 per cent in extract A
and extyact B, respectively (Fig. 3.8). B
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Fig. 348 Per cent attraction of male moths of top borer of
sugarcane lofiller papers ireated with female scents

#

Distribution and relative abundance of
different species of termites

Crata collected from different fields of the
experimnental farm at ICAR-IISE, Lucknow (Table 3.4),
revealed a heterogenous distribution pattern of the
termite species. Also, within a field size of one hectare,
maore than one species of termite was recorded. Data on
relative abundance of different species revealed that
Cdofotermes obesus occupied the maxinum percentage
of oceurrence (28.57%) followed by Microtermes obesi
{21.42%), O. horni (14.28%), O. veishno (14.28%),
0. bellalusmizensis (14.28%) and Odototermes sp. (7.14%)
(Fig.3.9),

Table 3.4. Distribution of termite species in different
fields of ISR Experimental Farm

5.No.  Field No. Termite species

1 D-29 Odeniolermes sp.

2 D41 O, vaishno

3 44 ), phesnis

4 E-21 O}, st

7] E-42 Y, oheans, Microtermes obes
f E-43 0. belahunisensis

7 F-23 (), pheaus

8 F-38 M. obeai

9 =40 . horni

10 F-43 O, obesus, M. obesi

11 F49 . hornd, O, bellahynizensis

Fig 3.9. Relative abundance of different termite species in
the experimental area

Seasonal abundance of termites

Pooled data of monthly sampling of termites [rom
11 designated felds from ISR Experimental Farm,
Lucknow revealed the highest percent incidence in the
month of August (25.45%) followed by July (22.73%),
September (21.52%), October (15.18%) and June
(15.45%), while the lowest termite incidence was
recorded in January (4.55%) followed by February
{2.45%) and March (7.27%). It has been observed that
monsoon season was favourable for population build-
up. while winter season was unfavourable for growth
and development of the termites (Fig. 3.10).

A
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Fig 3.10 Seasonal abundance and per cenl incidence of
termites in sugarcane

Environmental Impact Quotient (EIQ) and
EIQ-Field Use Rating (EIQ-FUR)of
different chemical insecticides used against
termites

EIQ value was the lowest (18.3) in case of
Chlorantraniliprole followed by Chlorpyrifos (26.9),
Imidacloprid (36.7) and Bifenthrin (3.8) (Table 3 4). The
value of EIQ-FUR was also the lowest in
Chlorantraniliprole (1.7) followed by Imidacloprid
(2.0), Biferithrin (3.8) and Chlorpyrifos (28.7).

It is evident from the Table 3.5 that the number of
taxa, diversity and abundance of micro-arthropods
was the highest in Chlorantraniliprole, while it was the
lowest in Chlorpyrifos. Impact of Imidacloprid and
Bifenthrin was moderate on number of taxa, diversity
and abundance of micro-arthropods. Ecological
component of EIQ-FUR for Chlorpyrifos was the
highest to the extent of 77.6, while it was the lowest to
the tune of 4.0 in case of Chlorantraniliprole. EI1Q and
EIQ-FUR wvalues indicated that Chlorantraniliprole
was the safest insecticide with reference to
environmental impact followed by that was
Imidacloprid, Bifenthrin and Chlorpyrifos.

Metagenomic analysis of the whole gut
microbiota in termite species Odontotermes
infesting sugarcane

The preliminar}r study on taxonomic and
functional metagenomic analysis of the whole zut
microbiota of the major termite species of sugarcane,
Odantotermes obesus revealed predominance of
bacteria. Bactercideles and Prolecobacteria were the
two most predominant phylum present in the gut. The
most abundant bacterial genus were Treponeina and
Prendomonas, While the most prevalent species
wereTrepohiema azotonutricium and T. priviitia.

Dispersal, host location, kairomonal effect
and recovery of bio-agents, Trichogramma
chilonis and Tetrasticliis howardi

(i) Egg parasitoid, Trichogramma chilonis Ishii
(sugarcane adapted strain)

The study on biological atiributes of sugarcane
adapted strain of T. chilonis (collzcted from egg masses
of top borer in March, 2020} on eggs of Corcyra
cephalonica in the laboratory at 28  2'C and 60 £ 5%
relative humidity suggested varied adult longevity of
T, chilopis from 2.5 to 3.4 davs in F, to F, generations
{Table 3.8). The fecundity rate was high (3.0 +4.23) in
F, generation as compared to F,and T, generations. The
adult emergence (53.8 to 54.54%) with more male and
immature mortality was observed inF, generation. The
female ratio was fownd more than 50% in F, generation.
Wild strain of T. chilonis didn't readily accept the
Coreypra eggs as laboratory host with only a few females
parasitizing and laid more eggs in F| generation. The
wild strain of T. chilonis showead less wariability in
laboratory due to limited selection inbreeding
(crossing among siblings) gaining through an
adaptation period with larger varialions in their
biclogical attributes.

Table 3.5. EIQ and EIQ-FUR for different chemical insecticides used in the experiment

Insecticides applied L7 Dose EIQ* EIQ- Field Use EIQ} Components
ad. FUR*  Consumer Worker  Ecological
Chlorantraniliprole 185 600 ml/ha 183 17 0.6 0.7 4.0
Imidacloprid 178 350 ml/ha 36.7 20 0.6 0.4 49
Bifenthrin 10.0 1lit/ha 444 38 0.7 12 9.5
Chlorpyriphos 20 6.25lit/ha 269 287 21 6.4 77.6

* EIQ= Environmental Impact Chaotient; EIQ-FUR= EIQ-Field Use Rating (Calculation is based on NY'S IPM EIQ Diatabase)
Table 3.6. Biological attributes of sugarcane adapted strain of T. cliilonis (top borer slrain)

Gene- Mean £ 5.Em
ration Longevity Fecundity Adult Female No. of Un-merged
(days) emergence (%) Emergence (%) male
F1 25052 03.044.23 53.845.02 40.0£2.91 30.0£340 3304425
F; 29+079 72204+ 958 5206 669 55.83+3.04 15.00+£ 0.95 3885+ 873
F3 34 £0.83 89,50 = 6.65 54,11+ 3.60 4180 +£3 .45 2730212 32.50 550
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(ii) Pupal parasitoid, Tetrastichus howardi OILiff
(wild strain)

Wild strain of T. howardi was collected from pink
borer pupae [rom the feld and multiplied in the
laboratory, The adult emergence/ pupa of pink borer
wera 124 with 90 % female ratio. For further
multiplication on pink borer, pupae (field collected
strain) yielded more than 95% females in the
successive generations in the laboratory and it also
parasitised larvae of pink borer (10%). It acts as larval
as well as pupal parasitoid in the field and laboratory
comditions,

(iii) Tetrastichus howardi (O11iff) as hyper-parasitoid

As a primary parasitoid, T, hownardi was collected
from the larvae and pupae of pink borer, Sesammia
inferens Walker. The larvae of pink barer were found
parasitized by tachinid, Sturmiopsisinferens Townsend
(larval parasiteid) (Fig3.11). As hyperparasitoid,
T. howardi was reared from puparia of Tachinid,
5. inferens, alarval pavasitoid which pupates oulside its
larval host (Sesamia inferens), When puparia of
S.inferens was provided as a host for T, howards, it was
successfully parasitised in the laboratory and number
of adults emerged as 54-56/puparia. This finding
suggests that in the field condition, it act as hyper-
parasitoid on puparia of Sturmiopsis inferens. (Fig. 3.12).

Fig. 3.11 Parasitised pupa of top borer and emergence of
T. howardi

(iv) T. howardirearedinjarontop borer pupa

Twenty-five top borer damaged shools {with top
borer pupae) was kept in glass jar and provided 25
females of T. howardi for parasitisation in BOD, After 10
days, shoots were splitted and pupae were kept
individually in tube for further development of
parasitoid, Out of 25 pupae, five pupae were found
parasitised and emerged adults were healthy and
active (Fig, 3.11), Survival of female was 11 days and
it's fecundity in subsequent generations was
improved. It is also found that 5" instar of top borer
larva was found parasitised by T howardi, (Fig.2.13).

(iv) Biological attributes of pupal parasitoid,
T. howardi on different host pupae

The development period (egg to adult) of
T. hownardi varied from 17.20 to 18.50 days in different
host pupae (Fig. 3.14). The minimum period was

Fig. 3.12. Muparia of Sinriniopsis inferens formed on pink
borer larva
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Fig. 3.14, Development period of T, kowardi on different
host pupae

observed in pink borer (17.20 days) and maximum
{18.80 days) in pupae of mulberry silk worm (Ni x Bi
and Bi x Bi strains). Variation in development period
could be due to variation of the nutriticnal statos of
different host pupae on which the parasitoid was
reared.

The mean number of progeny was observed
(60.80 to 408.6) on various host pupae (Fig. 3.15).
Progeny produclion/ pupa was maximum on Bi x Bi
strain (408.6) and minimmim on stalk borer (60.80), The
number of progeny was comparatively less on maize
stermn borer, top borer and stalk borer (less weighed
pupa) than large weighed pupa (pink borer and
mulberry silk worm (Bi x Bi & Nix Bi sirains). This may
be attributed to the limitation of space and smaller
pupa resulting in either lowering the fecundity of
females or more mortality among immature stages or
both. Maximum percentage of females emerged
(96.10) from Ni x Bi strain of mulberry silk worm and
pink borer (95.30) followed by maize stem borer, top
borer, mulberry silk worm (Bi x Bi strain) (Fig.3.16).
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Fig. 3.15. Number of progeny/pupa of T. howardi on
different host pupae
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Female biased sex ratio (>90%) was observed in tested
pupae. The sex ratio (Male : Female) varied from
1:12:16 in Chalopartellus to 1:26.02 in mulberry silk
worm (Ni x Bi strain). The minimum male emergence
(3.90%) was observed in mulberry silk pupa (MNi x Bi
strain) with maximum weight. Host size of pupa
affects the sex ratio of the emerging progenies (Fig
3.17),
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Fig.3.16. Female emergence of T fiowardi on different host
pupae
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lantana and marigold with unfed supported fast
development as compared to other nutrients. The
availability of solutions of lantana, rose and
chryzanthemum as a food source yielded maximum
progeny (119.5-130.8/pupa) as compared to unfed
{112.8), flower solutions of gladiolus {1163} and
marigeld (106.0) (Table 3.7). The female progeny
{=94%) was observed in all nutrition regimes along
with unfed. The sex ratio (Male: Pemale) varied from
1:22 in flower solutions of chrysanthemum o 1:32 in
TOSE,

Maintenance of natural population of
insect-pests of sugarcane

Top borer, Scirpophaga excerplalis

The incidence of top borer (111 & IV brood) and V
brood was observed in standing sugarcane and at
harvest, respectively. The most susceptible and least
susceptible varieties for top borer (III brood) were Co
0238 and BO91,Colk 13204, Colk 94184, Col” 671,05
767, respectively (Table 3.8). The lowest incidence (of
IV brood was recorded in BO 91 (5.4%) followed by
Colk 11203 (7.6%), CoS5 8436 (11.8%), Co 1148 {2.8%),
Khakai (10.7%) and Co 7717 {11.6%) with highly
susceptible was Co 0238 (39.03%). However, at harvest
{V broed), the most susceptible variety was cbserved
as Colk 5102 followed by Khakai and ColLk 94184 and
least susceptble as BO 91, Means followed by different
letters in the same column are significantly different

(P<0.05)
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Fig. 3.17. Male emergence of T. howardi on different host
pupae

VI Influence of adult nutrition on the biology of
T. howardi on top borer female pupa

The life cycle of the parasitoid varied from 17.0 t0 19.3
daysin different nuirition regimes. Flower solutions of

(Kapur) and Stalk borer, Cliilo anricilius Dudgeon

The observation of internode and stalk borer incidence
was recorded in standing sugarcane in September and
at harvest (December). The significantly highest
incidence of internode borer was observed in Co 0238
(Standing) and Colk 8102 (Atharvest) with the lowest
in Co 5767, Khakai, Col1148 and Col 671, Khakai in

Table, 3.7, Influence of adult nutrition on the biology of T, howardi on top borer female pupa

Nutrition Weight of top Development No. of Female f:;o

(Flowers) borer pupa (gm,)  period (days)  progeny/pupa  emergence (%) (M:F)
Lantana 0,152 17.5a 130.85 944 1:17.3
MMarigold 01450 17.3= 106.0= 958 1:24.0
Rose 0.1368 1808 11958 951=  1:320
Chrysanthemum 0.130= 19.0a 12650 9548 1220
Gladiolus 0.117= 1933 11632 0578 1:22.6
Unfed 0.124a 17.0a 112 8a 958w 1:257F

Means followed by different letters in the same column are significantly different (P<0.05)
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standing sugarcane and at harvest, respectively [Tig.
3.18).

The most susceptible variety was ColLk 13204 both
in standing sugarcane and at harvest for stalk borer. [is
incidence reached up to 74.7%. The least susceptible
varieties were Colk 11206, Co 767, Khakai instanding

Table 3.8, Incidence of insect-pests of sugarcane in
differentvarieties

Incidence of different broads of top burer (%)

Variety
I v V (at harvest)
CoS 767 8.7 9.3 6.0m
CaJ 64 14,7 9.8 10,72
Co 7717 11.6b 11.1¢ 6.08
Col 671 a7 10.2¢ B.7e
Khkai 107 12.44 2275
Co 1148 9,80 10.2¢ 1174
Colk 941584 .58 10.3¢ 18,7t
Colk 13204 6.5¢ 9.7c 7.3v
CuS 8436 11.8b 13.1d 6.08
Colk 8102 1854 17.9¢ 26,70
Colk 11206 18,64 1164 12.04
Co 0238 21.0¢ 1.8 15.39
Colk 11203 11.1b 7.60 16.0¢
BO 91 6.82 5.4 132

sugarcarie and Co5 8436 at harvest. The incidence of
other borers (root and pink borers) was intraces.
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Fig. 3.18 Incidence of internode and stalk borer in different
varieties of sugarcane

Evaluation of newer pesticides against
insect-pests of sugarcane

Five new insecticides, namely chlorantraniliprole
(18.5% SC). thiamethoxam (25%WG), clothianidin
(50% WDG), imidacloprid (17.8%) and flubendiamide
(39.35 5C) have been evaluated against sugarcane
borers under field condition in RBED with three
replications in each of the five treatments and contral,
The sugarcane variety Co 0238 was selected for this

A

purpose. The mean per cent of incidence of top borer
during Il and V brood was at par with all the selected
insecticidaes as in control. Howewver, during IV brood,
the per cent incidence was significantly lower with the
treatment of chlorantraniliprole (4.07), thiamethoxaim
{7.53), clothianidin (2.40), imidacloprid (16.34) and
flubendiamide (11.16) than control (17.76). In respect
of incidence of internode and stalk borer, the mean
ralues were at par with all treatments, The mean per
cent of intensity was significantly lower with
chlorantraniliprole (0.26) and irmdacloprid (0.48) than
control (0.73). However, the intensity was at par with
thiamethoxam (0.89), clothianidin (1.01),
Aubendiamide (0.580) and controel (0.73). The mean
intensiby of stalk borer in different (reatments was at
par control (0.80), The mean yield was the highest with
imidacloprid (81.82 tonnes/ha) followed by
clothianidin (81.06 tonnes/ha) chlorantraniliprole
(71.97 tonnes/ha), flubendiamide (64.77 tonnes /ha),
thiametoxam (64.39 tonnes/ ha) against control (54.92
tonmes/ ha)l.

Evaluation/screening of sugarcane
germplasm/genotypes against red rot, smut,
wiltand YLD

A total of 77 geymplasms were screened against
red rot (plug method of inoculation), smut (complete
inoculum load), wilt (sick plot) and Yellow Leaf
Diseasa (natural condition) pathogen. Among all, five
genotypes showed resistant (R), 43 moderately
resistant (MR), five moderately susceptible (M5), 13
susceptible (5) and nine highly susceptible (HS)
reactions against both the pathotypes (Cf 08 and Cf09)
whereas differential behaviour of two genotypes wiz.,
LG 17154 (MR Lo CF 08 and MS Lo Cf 09) and LG 17256
{MR to Cf 09 and MS to Cf 08) was observed (Table 3.9).
The screening against smut pathogen indicated 67 R,
one ME, six MS, one S and two HS reactions under full
inoculum load (Table 3.10). In addition, screening
result of all genotypes against wilt pathogen (Sick Plot)
indicated 58 K and 195 reactions (Table 3.11). Whereas
0% and eight germplasms vielded R and 5 reaction
respectively against YLD dizsease under natural crop
condition (Tabla3.12).

Management of Yellow Leaf Disease (YLD)
of sugarcane through thermotherapy

The study on effect of different Moist Hot Air
Treatment (MHAT) on Yellow Leaf Disease (YLIY)
infected sugarcane co. Colk 94184 was undertaken
with five different heat treatments in MHAT machine
and planted during the crop season 2019-20. Ratoon
crop of the same was raised and observations were
recorded. The treatments were T, = 2h Arst day +2h
second day +2h third day of MHAT at 50°C; T,= 2h first
day +1hsecond day +1h third day of MHAT at 50°C; T,
= Zh first day +2h second day +1h third day of MHAT
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Table 3.9. Reaction of genotypes against red rot pathogen (Cf 08 and Cf 09) through plug method of inoculation

R MR MS 5 HS
LG 15265, LG 16178, LG 16181, LG 16170, I1-26- A5 1517129, A-D Al AB,
LG 17201, LG 16244, LG 15185, 20, I-16-01, 1-25- LG 17179, LG LG 17128,
LG 17209, LG 15016, LG 15266, 15 and LG 17219 17238, I-41- LG 17130,
LG 17207 and LG 15166, LG 15026, {Cf 08 and SRR, [1-10-09, LG 17105,
11-28-17 LG 15245, LG 16169, CE 09) 11-18-20, LG 17121, 1-27-07
(Cf 08 and LG 1715 A, A7, LG 15287, and T1-24-03
Cf 03) LG 15262, LG 16138, LG 17230, 1-8-16,  (Cf 08 and Cf 09)
LG 15259, LG 17277, 1-22.02, T-1-20
LG 17156, LG 17253, and 11-16-20
LG 17172, LG 17174, A-9, {Cf 08 and Cf 09)
1-22-04, I-54-19, LG 17137,
LG 17288, LG 17225,

LG 17132, LG 17254,
LG 17213, 1-88-1, 1-8-3,
T-6-10, T1-18-3, I0-13-03,
LG 17214, LG 17263,
LG 17110, LG 17224,

LG 17208, LG 17236,
LG 17222 and I1-10-18

(Cf 08 and Cf 09)
LG 17154 (CFf 08) LG 17154 (Cf 09)
LG 17256 (Cf 09) LG 17256 (Cf 08)

E-resistant, ME-Moderately resistant, M5-Moderately susceptible 5-5Susceptible, HS-Highly susceptibla

Table 3.10. Reaction of genotypes against smut pathogen under complete inoculum load

R MR MS 5 LS
LG 16178, LG 16181, LG 16244, TG 15185, LG 15016, LG 17288 LG17238, TG17219  A-land
LG 15266, LG16170, LG 15265, LG 15166, LG 15026, LG 17234, LG17122
LG 15245, LG 16165, LG 17215, A-2, A-d, A5, A-7, LG 17201,
A-8, LG 15262, LG 16138, LG 15259, LG 17128, 1-38-1,
LG17277, LG17156, LG 17179, LG 17130, LG 17253, 1I-4-10 and
LG 17172, LG 17174, A-9, 11-22-04, 1-41-5RR, 11-10- LG1 7207
(09, 1-54-19, I-26-20, 11-18-20, LG 17137, LG 17105, (5)

LG 15267, LG 17225, LG 17132, LG 17121, LG17213,
LG 17230, 1-8-3, 1-16-01, 1-27-07, 11-18-3, I11-13-03, I-
25-15, LG 17209, LG 17214, LG 17263, LH 17110,
LG 17256, LG 17224, LG 17203, LG 17236, LG 17222,
LG 17154, II-8-16, I1-10-18, T1-24-03, 11-22-02, I1-28-
17, 11-1-20 and I1-16-20 (67)

Table 3.11. Reaction of genotypes against will pathogen under sick plot conditions

R 5
LG 16176, LG 10244, LG 15016, LG 15266, LG 15265, LG 16181, LG 15185, LG 16170, LG 15245,
LG 15166, LG 15026, LG 17215, A-1, A-2, A4, A-5, LC 1169, LG 15259, LG 17129, LG 17156,
AT, A LG 15262, LG 16138, LG 17128, LG 17277, LG 17172, 11-22-04, I-41-3RR, I-54-19, LG 17132,
LG 17179, LG 17130, LG 17253, LG 17238, LG 17174, [-8-3, LG 17263, LG 17219, 11-8-16, TI-10-18 and
A-S, I-10-09, T1-25-20, T1-18-20, LG 17137, LG 17105, I1-28-17 (19}

LG 15267, LG 17288, LG 17225, TG 17121, LG 172534,
LG 17213, LG 17230, LG 17201, 1-38-1, T1-6-10, TI-16-
01, 1-27-07, 1-18-3, 111-13-03, 1-25-15, LG 17209, LG
17214, LG 17110, LG 17256, LG 17207, LG 17224, LG
17203, LG 17236, LG 17222, LG 17154, 11-24-03, T1-22-
02, 11-1-20 and II-16-20 (58)

-
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Table 3.12. Reaction of genotypes against Yellow Leaf Disease of sugarcane under natural crop condition

R

LG 16178, L 16244, LG 15185, LG 15016, LG 15266, LG 16170, LS 15265, LG 15166,
LG 15026, LG 15245, LG 16169, LG 17215, A-1, A2, A<, A5, A-7, A8, LG 15262,
LG 16138, LG 15259, LG 17123, LG 17129, LG 17277, LG 17179, LG 17130, LG 17253,
LG 17238, LG17172, LG 17174, 11-22-04, 1-41-5RR, 11-10-09, 1-54-19, 11-26-20, I1-18-20,
LG 17137, LG 16267, LG17225, LG 17132, LG 17121, LG 17213, LG 17230, LG 17201,

5
LG 16181, LG 17156,
A8, LG 17105,
LC 17288, LG 17234,
11-22-02 and
11-16-20 (8)

[-38-1, 1-8-3, 11I-6-10, TI-16-0%, 1-27-07, 1I-18-3, IN-13-03, 1-25-15, 1.G 17209, LG 17214,
LG 17263, LG 17110, LG 17219, LG 17256, LG 17207, LG 17224, TG 17203, LG 17236,
LG 17222, LG17154, I-8-16, I-10-18, I-24-03, II-28-17 and 1I-1-20 {69)

at 50°C; T,= 1h first day +1h second day +1h third day
and T.=Standard MHAT (34'C for 2 h 30 m) along with
two controls (T, Healthy seed cane; T, Diseased seed
cane). Sumiolal of six observations has been recorded
each after 50 days intervals on visual basis, Results of
serially heal-treated plant crop during 2019-20,
revealed that that crop was healthy upto crop age of
150 days in all the treatrnent. While first symptoms (5%
inT,and 8% in T,) were noliced on 200 days old crop.
The disease progressed with agein T, and T,as 10% and
15% at the age of 250 days. At this stage, disease was
alzo observed in other treatments of MHAT (6% in T,
and 5% inT,). Atthe age of 300 daysof crop, T, T, T, T,
and T, recorded YLD infection az 11 %, 8% 13%, 5%
atwd 22%, respectively. The disease progressed at the
age of 350 days of crop and found as 13%, 13%, 15%,
08% and 38% in T, T, T, T, and T,, respectively Among
seven trealments, T, (Serial thermotherapy of two
hours through MHAT at 50°C for three consecutive
days) and standard MHAT both were found effective
for crop plant to overcome the infection of YLD from
the seed cane. T, recorded 41.05 % germination 870 g
single cane weight, 169 m cane length, 2.10 cm cane
girth, 157.90 thousand millable cane with 137 .37 tormes
yield per ha. The ratoon of said experiment was also
miomitored for the inciderice of YLD and found that 250
days old ratoon recorded 5, 7, 12, 9 and 18 % infected
clump in the reatment T,, T,, T, T, and T,, respectively.
At the age of 300 days old ratoon except T,, all the
breatments were found infected with 15, 10, 16, 2, 11
and 28% in T, T, T, T, T, and T,, respectively. All the
treatments were found infected al the ratoon age of 350
days (4,21,17,23,7, 14 and 50 clumps). The ratoon of T,
recorded 510 g single cane weight, 145.91 thousand
millable cane with 118.19 tonnes yield.

Identification of pathotypes in red rot
pathogen

Dring 2020, 11 new isolatesi.e, eight isclates from
Co 0238 (IR-184, TR-185, IR-186, IR-187, IR-188, IR-189,
IR-190 and IR-193); two isolates from ColS 8436 (IR-191
and IE-192) and one isolate from Colk 5102 (IR-1594)
were evaluated for their virulence along with Ct 07, Cf
08 and Cf 09 on 20 designated differentials wiz,, BO 91,
Co 419, Co975, Co 997, Co 1148, Ca58436, Co 7717, Co

62399, ColZ 671, CoJ 64, CoS 767, Co 7805, Co 86002, Co
86032, CoSe 95422, CoV 92102, Co 0238, Khakar (5.
sinense), SES 594 (5, spomtaneum) and Baragua (5.
officinariemn) by plug method of inoculation. Except Co
0238 isolates, the virulence pattern of other isolates
meore or less matched with the existing pathotypes of
this zone. Co 0238 isolates showed intermediate
reaction to BO 91, Co 7717, Col 64, Co 419, CoSe 05422,
Baragua and Khakai; susceplible reaction to Co 975, Co
62399, CoC 671, Co 86002 and CoV 92102 and Co 0235
and resistance to CaS 8436, CaS 767, Co 997, Co 1148,
Co 86032 and SES 594 which indicated the existence of
gained virulence against BO 91, Co 975, Co 62395, Co
B6002 and CoV 92102 and loss of virulence to Ca) 64,
CoS 767, Co 997, CeS B436, Co 1148, Khakai and Co
86032. The virulence pattern of Co 0238 isolates did not
match with the designated pathotypes namely Cf 07,
Cf 08 and Cf 09 of sub-tropical zone, Thus clearly
indicating the existence of gained specific virulence of
Co 0238 isolates onits host which is different from the
existing pathotypes of this zone.

Evaluation of zonal varieties against red rot,
smut and wilt

A total of six different trials with 45 varieties (7
IVT (early), 6 AVT (Early)-1 Plant, &6 AVT (Early)-1l
Plant, 15 IVT (Mid-late), 5 AVT (Mid-late}-l and 7 AVT
(Mid-late)-II Plant) was conducted and found
differential behaviour to method of inoculaton (Table
313).

Location: IISR, Lucknow (North West Zone)
Redrot

In AVT (Early), out of seven genotypes tested, one
genotype CoPant 17221 was found susceptible (S)
against both the pathotypes (Cf 08 and Cf 09) in both
the method of inoculation (plug and nodal). Six
genotypes vz, CoLk 17201, CoLk 17202, CoLk 17203,
CoPb 17211, CoPb 17212, CoPant 17221 and Co517231
were rated as moderately resistant (MRE) by plug
method and resistant (R) by nodal method of
inoculation against both the pathotypes (Cf 08 and Cf
09)m (Table 3.13).

In AVT (Early)-1Plant, outof six genotypes tested,



ANNUAL REPORT 2020

one genotype namely Colk 16201 was rated resistant
(%) by both the method of inoculation (plug and nodal)
against both the pathotypes (Cf 08 and CE 09), Five
genotypes viz., CoLk 14201, Co 15025, Co 16029, Colk
16202 and CoPb 16181 were rated as moderately
resistant (MR) by plug methed and resistant (R) by
nodal method of inoculation against both the
pathotypes (CE08 and Cf09),

In Advanced Varietal Trial (Early)-1I Plant, out of
six genotypes tested, four genotypes wiz., Co 15023, Co
15027, Colk 15201 and Colk 15205 were rated as
moderately resistant (MR) by plug method and
resistant (R) by nodal method of inoculation against
both the red rot pathotypes (Cf 08 and Cf 09), Tweo
genotype Co 15024 and CoPb 15212 were rated
moderately susceptible (MS) by plug method of
inoculation and resistant (R} by nodal method of
inoculation against both the red rot pathotypes (Cf 08
and CE09).

In Initial Varietal Trial (Mid late), out of filteen
genotypes tested, eleven genotypes wiz, Colk 17204,
Colk 17205, CoPb 17215, CoPant 17223, CoS 17233,
CoS 17234, CoS 17235, CoS 17236, CoS 172537, CoH
17261 and Co 17018 were rated moderately resistant
(MR) by plug method of inoculation and resistant (R)
by nodal method of ineculation against both the red rot
pathotypes (CF 08 and Cf 09). One genotype CoPh
17214 was tated as moderately susceptible (MS)
against both the pathotypes (Cf 8 and Cf 09) by plug
method of inoculation, whereas rated as resistant (E)
by nodal method of inoculation against both the red rot
pathotypes (Cf 08 and CF 09). Two genotypes namely
CoPb 17213 and Coll 17262 was found susceptible (5)
by both the method of inoculationagainst both the red
rot pathotypes (Cf 08 and Cf 09). One genotype,
CoPant 17224 was rated as highly susceptible (HS) by
plug method of inoculation and susceptible (5) by
nodal method of inoculation against both the red rot
pathotypes (CL08 and CL09),

In Advanced Varietal Trial (Mid late)-1 Plant, out
of five genotypes tested, one genotype ColLk 16204 was
found resistant (R) by both the method of ineculation
(plug and nodal) against both the red rot pathotypes
(CL 08 and CE09). One genotype Co 16030 was rated as
moderately susceptible (MS) by plug method of
inoculation and resistant (R) by nodal method of
inoculation against both the red rot pathotypes (Cf 08
and Cf 09). The other three genotypes miz., CoLk 16203,
CoS 16232 and CoS 16233 were rated moderately
resistant (ME) by plug method of inoculation and
resistant (R) by nodal method of inoculation against
both the red rot pathotypes (CF08 and CE09),

In Advanced Varietal Tral (Mid late)-II Plant, all
the seven genotypes viz., Co 15026, CoLk 15206, CoLk
15207, Colk 15209, CoPb 15213, CoS 15232 and CoS5
15233 were rated moderately resistant (ME) by plug

method of inoculation and resistant (B) by nodal
method of inoculation against both the red rot
pathotypes (Cf 08 and Cf09).

Smut

Three bud setts were dipped in teliospore
suspension (10°spores/ ml) for 30 minutes and planted
Bs per techinical programme, Smut incidence was
recorded at fortnightly intervals up to the harvest of
thecrop.

Out of 46 genotypes tested, 32 genotypes wviz,
Coll17201, CoPb 17211, CoPb 17212, CoS17231, Colk
14201, Co 15025, Colk 16202, CoPb 16181, CO 15023,
Co 15024, Co 15027, Colk 15201, Colk 15205, CoPb
15212, Colk 17204, ColLk 17205, CoPb 17215, CoS
17233, CoS 17234, CaS 17236, CoS 17237, CoH 17261,
CoH 17262, Co 16030, Colk 16203, Colk 16204, CoS
16232, CoS 16233, Co 15026, CoPb 15213, Cod 15232
and CoS 15233 were rated asresistant (R) to souuat.

Five genolypes namely CoPb 17214, CoPant
17223, Co5 17235, CoLk 15206 and Colk 15207 were
rated as moderately resistant (MR).

Seven genotypes miz, Colk 17202, CoPant 17221,
Co 16029, CoLk 16201, CoPb 17213, CoPant 17224 and
ColLk 15209 were rated as moderately susceptible (MS)
against sooat.

Two genotypes namely Colk 17203 and Co 17018
were rated as susceptible (S) against smut of sugarcane
whereas none of the genotype was found highly
susceptible against the same.

Wilt

Out of forty six genotypes tested under natural
infection condition (sugarcane wilt sick soil), thirteen
genotypes viz, ColLk 17202, CaPb 17211, Co 15025,
Cao 15024, Co 15027, Co 17214, CoPant 17223,
CoS 17233, CaS 17234, Co 517237, Co 17018, Co 15026
and CoPb 15213 were rated as susceptible (5) to wilt
disease of sugarcane.

Remaining thirty-three genotypes viz,,
Collk 17201, Colk 17203, CoPb 17212, CoPant 17221,
CoS 17231, ColLk 14201, Co 16029, Colk 16201,
Colk 16202, CoPb 16181, Co 15023, Colk 15201,
Colk 15205, CoPb 15212, CoLk 17204, Colk 17205,
CoPb 17213, CoPb 17215, CoPant 17224, CoS 17235,
CaS 17236, CoH 17261, CoH 17262, Co 16030,
CoLk 16203, Colk 16204, CoS 16232, CoS 16233,
CoLk 15206, CoLk 15207, CoLk 15203, Co5 15232 and
(0515233 were found resistant (R) against wilt at [ISR,
Lucknow,

Yellow leaf disease (YLD)

Out of forty-six gencltypes tested under natural
infection condition, four genotypes viz, Colk 17202,
CoPant 17223, CoPant 17224 and Co5 17233 were rated
as susceptible (5) against YLD. Remaining forty-two
zenotypes were found resistant (K) to Yellow Leaf
[Disease,
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Table 3.13. Reaction of zonal varieties against method of inoculation to both pathotypes of red rot (North-

West Zone)
R MR MS S HS
Trial CF 08 amd Cf 09 CF 08 and CF 09 Cf 0B CF 0B Cf 08
and and and Cf
Cf 09 Cf09 09
ANVT MNodal Colk 17201, Colk 172032, CoLk 17201, Colk 17202,
(Early) Colk 17203, CoFb 17211, Colk 17203, CoPb 17211,
CoFb 17212, CoPant 17221  CoPb 17212, CoPant 17221 and
and CoS 17231 Cas 17231
Plug Colk 17201, CoLk17202,

Colk 17203, CoPb 17211,
CoPb 17212, CoPant 17221 and

CaS5 17231
Both Co Pant
172721
ANT MNaodal
(Barly) Plug, Colk 14207, Co 15025, Co CoLk 14201, Co 15025, Co 16029,
-1 16029, Colk 16202 and CoLk 16202 and CoPb 16151
Plant CoFb 16181
Both Colk 10201
ANT MNodal Co15023, Co 15027, Colk Co 16024
(Early) 15201 and Collk 15205 and
-1l Colb
15212
Plug Co 15024 and CoPb 15212 Ca 15023, Co 15027, Calk 15201
and Colk 15205
Both
T Nodal Colk 17204, Colk 17205, CoPant
Mid- CoPb 17215, CoPant 17223, 17224
late) CaS 17233, Ca5 1721,
CoS 17235, CuS 17236,
CoS 17257 , Cal 17261
and Co 17018
Plug CoFb 17214 CoLk 17204, Colk 17205, CoFPb CoPb Co
17215, CoPant 17223, Co517233, 17214 Pant
CoS 1723, CaS 17235, CaS 17234
17236, Cob5 17237, Coll 17261
and Co 17018
Both CuPb
17213
and CoH
17262
ANT Nodal Co1a030
(hid- Collk Is203, CoS 16232 and
late) -1 Co5 16233
Plug Colk 16203, Co5 16232 and Co 16030
CoS 16233
Both  Collkls204
AVT Nodal Cao 15026, ColLk 15206,
(viid- Colk 15207, CoLk 15209,
late) -I CoPb 15213, CoS 15232 and
CoS 15233
FPlug Co 15026, Colk 15206,
Colk 15207, Colk 15209,
Col'b 15213, CoS 15232 and
Cob 15233
Both

A
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North Central Zone (ISR RC, Motipur)

In North Central Zone, 33 genotypes (Eight IVT
(Early), 5 AVT (Early)-1 Plant, 5 AVT (Early)-II Plant, 4
IVT (Mid-late), 4 AVT (Mid-late)-I Plant and 7 AVT
(Mid-late}-II Plant along with standard checks) were
screened against two red rot pathotypes (Cf 07 and Cf
08) by plug and nodal method of inoculation.

Red rot

In Initial Varietal Trial (Early), out of eight
genotypes tested, seven genotypes wiz, CoSe 16454,
CoP 17436, CoP 17438, CoP 17440, CoP 17441, CoSe
17451 and CoBln 17501 were moderately resistant
(ME) by plug method of inoculation and resistant (R)
by nodal methed of inoculation against both the red ol
pathotypes (Cf 07 and Cf 08). Genotype Col’ 17437 was
moderately susceptible (M3} by plug method of
inoculation and susceptible (5) by nodal method of
inoculation against both the red rot pathotypes (Ct 07
and Cf 08).

In Advanced Varietal Trial (Early)-I Flant, out of
five genotypes tested, 4 genotypes vz, Col? 16437, CoP?
16438, CoLk 16466 and CoLk 16468 were rated as
maderately resistant (MR) by plug method of
inoculation and resistant (R) by nodal method of
inoculation against both the red rot pathotypes (Cf 07
and Cf 08). Genotypes and CoSe 16451 was rated as
moderately susceptible (MS) by plug method of
inpculation and susceptible (S} by nodal method of
inoculation against both the red rot pathotypes (Cf 07
and Cf 08).

In Advanced Varietal Trial (Early)-II Plant, all five
genotypes tested wiz, Colk 13466, Colk 15467, CoP
15436, CoSe 15452 and CoSe 15455 were rated as
moderately resistant (ME) by plug method of
inoculation and resistant (R} by nodal method of
inoculation against both the red rot pathotypes (Cf 07
and Cf 08).

In Initial varietal Trial (Mid-late), out of six
genotypes tested, two genotypes viz,, CoSe 16456 and
CoP 17446 were moderately resistant (MR) by plug
method of inoculation and resistant (R) by nodal
method of inoculation against both the red rot
pathotypes (Cf 07 and Cf 08). Two genotypes, CoSe
16455 and CoP 17444 were moderately susceplible
(MS) by plug method of inoculation and susceptible (S)
by nodal method of inoculation against both the red rot
pathotypes (Cf 07 and Cf 08). Genotype CoSe 17432
was moderately susceptible (MS) by plug method of
inoculation and resistant (R} by nodal method of
inpculation against both the red rot pathotypes (CF 07
and Cf 08), Genotype CoBln 17502 was rated
susceptible (S) by both method of inoculation against
both the red rot pathotypes (Cf 07 and CEO8).

In Advanced Varietal Trial (Mid-late}-I Plant, all
four genotypes tested viz, CoP 16439, Colk 16470,
CoSe 16452 and CoBln 16502 were moderately
resistant (MR} by plug method of inoculation and
resistant (R} by nodal method of inoculation against
both thered rot pathotypes (Cf07 and Cf 08).

In Advanced Varictal Trial (Mid-late}-I1 Flant, all
the seven genotypes tested wiz, Colk 15468, Colk
15469, CoP 15433, CoP 15439, CoP 15440, CoSe 15453
and CoSe 15454 were moderately resistant (ME) by
plug methed of inoculation and resistant (K) by nodal
method of inoculation against both the red rot

pathotypes (CL07 and CLOE),

Ameng the Standard checks i.¢., CoSe 95422 was
susceptible (5) against both the pathotvpes by both the
methods, Co 64 was highly susceptible (II5) against
both the pathotypes by both the methods. BO 130, CoP’
06436 and BO 91 were moderately resistant (MR)
against both the pathotypes by plug method and
resistant (R} against both the pathotvpes by nodal
method.

Smut

Three bud sctts were dipped in teliospore
suspension (10°spores/ml) for 30 minutes and planted
as per technical programme, Smut incidence was
recorded at fortnightly intervals up to the harvest of
the crop.

Out of 35 genotypes tested, 20 genolypes wic.,
CoSe 16454, CoP 17436, CoP 17437, CoP 17438, CoP
17440, CoBln 17501, CoP’ 16437, CoSe 16451, Colk
15466, CoSe 16455, ColP 17444, CoP 17446, CoSe 17452,
CoLk 16470, CoBln 16502, Colk 15468, Colk 15469,
CoP 15438, CoP 15439 and CoSe 15454 were found
resistant (R) against smut.

Ten genotypes viz., CoSe 17451, CoF 16438, Colk
16406, Colk 10468, CoLk 15467, CoSe 13452, CoSe
15455, CoBln 17502, CoSe 16452 and CoSe 15453 were
moderately resistant (MR).

Five genotypes iz, Col’ 17441, CoP 15436, CoSe
16456, CoP 16439 and CoP 15440 were moderately
susceptible (MS) against smut.

Wilt

The incidence of wilt was recorded in the
experiment conducted and results revealed that out of
35 genotyvpes tested, six genotypes wiz, CoP 17441,
CoSe 17451, CoBln 17501, Col* 16438, CoBln 17502 and
CoSe 15454 were susceptible (5) tosugarcane wilt.,

Remaining 29 genotypes wiz, CoSe 16434, CoP
17436, Col' 17437, CoP 17438, Col' 17440, Col” 16437,
Colk lodes, Colk 16468, CoSe 16451, Colk 15466,
Colk 15467, CoP 15436, CoSe 15452, CoSe 15455, CoSe
16455, CoSe 16456, CoP 17444, Col® 17446, CoSe 17452,
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CoP 16438, Colk 16470, CoSe 16452, CoBln 16502,
CoLk 15468, CoLk 15469, CoP 15438, CoP 15439, ColP
15440 and CoSe 15453 were resistant (R) against
sugarcane wilt.

Yellow leaf disease (YLD)

Out of 35 genotypes tested, bwelve genotypes viz,
CoP 17436, CoP 17440, CaoSe 17451, CoSe 16455, CaP
17444, CoBln 17502, CoP 16439, Colk 16470, CoP
15438, CoP® 15439, ColP 15440 and CoSe 15434 were
susceptible (S) against YLD.

Whereas remaining 23 genotypes riz., CoSe 16454,
CoP 17437, CoP 17438, CoP 17441, CoBln 17501, CaP
16437, CoP 16438, Colk 16466, Colk 16468, CoSe
16451, CoLk 15466, CoLk 15467, Col’ 15426, CoSe
15452, CoSe 15455, CoSe 16456, Col? 174446, CoSe 17452,
CoSe 16451, CoBln 16502, Colk 15468, Colk 15462 and
CoSe 15453 were resistant (R} against YLD,

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

The survey has been conducted during sugarcane
crop season of 2020-21 on commercial varieties in
different cane growing area of Uttar Pradesh (IPL
Sugar Chemical, Jarwal, Bahraich; Sirmbhaoli Sugar
Mills, Chilwariya; KM Sugar Mills, Masaodha,
Ayodhys; Command area of DECL Group; Dalmia
Chini Mill Group; Hargaon Qudha Sugar Mill;
Seksaria Biswan Chini Mill, Biswan; Saraya Sugar
Mills Lid., Gorakhpuy; Triveni Sugar Mill, Kushinagar
and United Province Sugar Co. Ltd Kushinagar).
Incidence of red rot was [ound associated in the
varieties wiz, Co 0238, CoS 8436, CoS 767, CoS 92423,
Colk 08102, Co539126% and CoSe 95422,

»  Thevariety Co 0238 was noticed with the infection
of red rot at several location of Uttar Pradesh to the
tuneof15 % to 80 %.

o [Incidence of red rot was lower in other varietias
piz., CoSe 95422, Cob 8436, and CoSe 92423 up to
20 per cent,

e Incidence of smul was observed in Co (0238, CoSe
92423 CoS 88230 and Co591269.

e Incidence of G5D was noticed in most of the field
surveyed (1-5%). In some locations, higher
incidence of G50 was noticed in CoS 91269
(10-20% ) and Co 0238 (5-10%).

#  Theincidence of the minor disease, Poldkah boeng
was observed as major dizease in most of the
locations surveyed with the variety Co 0238, In
some fields, Pokkah boeng incidence was noticed
more than 30 per cent.

e The incidence of leaf scald was also notced 2 to
10 %.

o  The Yellow Leaf Disease was also observed in
most of the location with the Variety ColLk 94184
and Co 0238,

In Bihar, Sasa Musa Sugar Mills, Gopalganj, New
Swadeshi Sugar Mills, Narkatiaganj, West
Champaran; Harinagar Sugar Mills Limited,
Harinagar, West Champaran; Majhauliva Sugar Mills,
West Champaran,; comunand areas were monitored.

o  Colk 94184, Co (118, Co 0238, CoP 06436, BO 91,
BO 154, CaP 9301, CoSe 95422 and BO 130 were the
varieties tound in cultivation.

¢ Redrotwasrecorded in varieties namely Co 0238,
CoSe 95422, BO 130 and CoF 06436,

#  The variety Co 0238 was found infected with
several diseases like red rot to lune of 15 Lo 60%;
smut to the tune of 10-30%; Pokkah boeng to the
bune of 15-40%; leaf scald to the tune of 5 to 20%
and GSD to the tune of 2o 10%.

» In general, it was noticed that incidence of GSD
was found associated with most of the varieties of
sugarcane at several locations. This will be
alarming in future due to concomitant
propagation of infected seed, if it not treated with
MATTAT,

o Yellow Leaf Disease (YLD} was noticed in the
varieties viz, CoSe 95422, CoP? 06436, Colk 24184,
Co0118, B0 130 and Co 0238.

& The incidence of wilt was abserved 2 to 3% in the
variety Co 0118 and BO 134 at few locations,

Assessment of elite and ISH genotypes for
resistance to red rot

Twenty-four ISH genotypes along with two
susceptible checks, CoJ 64 (for Cf 08) and CoS 767 (for
Cf 09) were evaluated against red rot pathotypes Cf 08
and Cf09.

* ISH 516 was resistant (B} against both the
pathotypes (Cf 08 and Cf 09) by plug and noedal
both the methaods of inoculation.

s [SH 594 was highly susceptible (HS) against both
the pathotypes (Cf 08 and Cf 09) by plug method
of inoculation and susceptible (S) by nodal
method of inoculation.

»  ISH 542 and 15H 587 weere susceptible (5) to both
the pathotypes (Ci 08 and Cf 09) by plug and nodal
methods of inoculation.

»  Sixteen genotypes iz, MR/MR- ISH 501, ISH 548,
ISH 5346, ISH 524, ISH 526, ISH 512, ISH 558, ISH
345, IGH 833, 15H 590, 15H 384, 15H 502, 15H 528,
IGH 529, ISH 554 and ISH 567 were moderately
resistant (MR) to both the pathotypes (Cf 08 and
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Cf (9) by plug method of inoculation and resistant
(R) by nodal method of inoculation.

s Two genotypes wiz. ISH 585 and ISH 562 were
moderately susceptible (MS) against the
pathotype Cf 08 and moderately resistant against
the pathotype CLOP by plug methed of inoculation
whereas rated as resistant (R} by nodal method of
inoculation.

o  Two genotypes viz. IGH §23 and ICGH &M were
moderately susceptible (MS) against both the
pathotypes of red rot (CF 08 and CF 09) by plug
method of inoculation whereas rated as
susceptible (5) by nedal method of inoculatiorn.

ICAR-IISR Biological Control Centre,
Pravaranagar (Maharashtra)

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

During 2020, surveys were conducted in the
command area of Pravara, Korpewadi, Sanjeevani,
Ashok, Sangmner and Rahuri Sugar Mills of
Ahmednagar, Maharashtra, for the seasonal
prevalence of diseases and pests in sugarcane.
Incidence of brown spot disease ranged from 91.38% to
97.38%, rust disease incidence was reported in the
range of 30-70% (Fig. 319 D & E) and infestation of
white fly was observed inrange of 25-75% (Fig 3.19E).
These severe occurrences were due to favourable
climatic conditions during the season especially heavy

rainfall and high relative humidity. Incidence 25-35%
of YLD (Fig 3.19F) and infestation of sugarcane woolly
aphids 10-30% (Fig 3.19C) was also recorded in
surveyed area. Similarly, infestation of white grubs
was sporadic in selected spot in the range of 40-80%
{Fig. 3.194A).

Genetic diversity and transmission of
pathogens causing Yellow Leaf Disease in
sugarcane

Phytoplasma isolated from YLD infected
sugarcane genolype CoS 510 (Acc. No. MIN913611) is
closely associated with the Sugarcane white leaf
phytoplasma (SCWLF) which is known to cause white
leaf disease in sugarcane. Moreover, the phytoplasma
isolate originating from Co5 510 was closely related to
the SCWLP-China izolate belonging to the 165rX1-B
subgroup of phytoplasma and shared V5% identity.
Thus, it is concluded that the phytoplasma infecting
sugarcane is more diverse and needs generation of
sequence information of large number of phytoplasma
izolates,

A total of twenty phytoplasma infected
Parthenivm samples were collected from five different
surveyed fields with an incidence of 20% in 100
observed plants. The collected samples were
categorized into four isolates baged on the four types of
symptoms observed in different fields (Fig. 3.20 A-D).
The 165r ENA sequence informaftion of first two
Partheniunt isolates (PFP-1: Ace. No. MT541822 and
PPP-2: Acc. No. MT341823) were analyzed using

Fig, 319: The photographs of pest damages and diseases symptoms reported from sugarcane growing area of Ahmednagar,
Maharashira, A) White grab, B) Whitefly, C) Woolly aphid, D) Brown spot disease, E) Rust and F) Yellow leaf disease
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EzTaxon database. The FPP-1 and PPP-2 Parthermium
izolates showed %5.21% and S8.38% similarity with
phytoplasma aurantifolia strain-WBDL (U15442), a
reference strain belonging to 16511l group. Moreover,
the nucleotide (nt) sequence identily malrix using
CLUSTAL W analyses of FFP-1 and PPP-2 showed
98% and 97% sequence identity, respectively with the
'Opuntia ficus-indica’ phytoplasma strain infecting
Barbary fig in Italy (Acc. No. [Q181545) belonging to
165rIl-I subgroup {group: 165rll; Peanut witches
broom (WB) phytoplasma). Moreover, based on
virtual resiriction fragment length polymorphism
(RFLP) profile of 165r KNA genes found the most
similar reference pattern with the 16511 group and I
subgroup of phytoplasma (Acc. No. EU099551)
(Fig. 3.20 E-F). ITowever, the phylogenetic analyses of
PPP-1 and FPP-2 Prrtheniun isolates revealed the closc
and distinct clustering with the same 'Opuntia ficus-
indica' phytoplasma strain (Ace. No, JQ181545)
belonging to the 165711-I subgroup (Fig- 3.21).

Based on ExTaxon database analyses of third and
fourth Parthenium isolates (PPP-3: Acc, No, MT541824
and PPP-4: Acc. No, MT541825) showed 99.02% and
97.79% similarity with the Ca, phytoplasma

australasiae with Caricapapaya as a reference sivain
(AY10097) of 165111 group. The nt sequence analyses of
PPP-3 showed 95% identity and close clustering in
phylogenetic free with Co. Phytoplasma aurantifolia
(ME367414), infecting alfalfa (165¢11-D)) reported from
Irag. Whereas, the nt sequence and phylogenetic
analyses ofPFP-4 isolate revealed %8% sequence
identity with Ce. phyteplasma aurantifolia
(ME367414) infecting alfalfa (165:11-D) and distinct
clustering with other 165rII-D subgroups of
phytoplasma (Fig. 3.21), this subgroup is known to
occur in Parikeniym in India. The subgroup 165rIl-D is
reported earlier Marathwada region of Mabarashbra
State in India, whereas the Parthenium isolates PPP-3
and PPP-4 from the present study showed the
association of similar 165:11-D subgroup were
collected from Western Maharashitra inIndia (Fig. 3.20
G-H), therefore, itz occurrence for the first Hme in this
region. To the best of our knowledge, the natural
infection of a 165r11-1 subgroup in P. hysierophorus is
not yet reported so far. Therefore, findings from the
presentstudy, confirms the first report of association of
1650l subgroup of phytuplasma related strain with
Partheriumphyllody diseasein India,

Fig. 3.20. Natural infection of phyllody phytoplasma in Parthendiin plants characterized by different symptoms including
witches broom like appearance (A), phyllody (B), yellowing with smaller leaves and bunching (C) and stunted growth (D).
The virtual restriction fragment length polymorphism (RFLF) profile of the four phytoplasmaisolates (E, F, G and H).




ANNUAL REPORT 2020

S0 11840 - Opuniia ficus- mdics phidoples ma, Opurtia Bos ndics- 165011, iy
T LTS48 Partiwndum b yitere phatus’ phitoplasma PPP-2, Parthenium by sercpin iuse 1680 1k, india
AT S4B Pathanium b ysterop aeus’ phtoplasems PPR 1, Parthenwmhyseophorus 880 -, naa®
LRETSET. Ca. Phyto plasima seranifola, Pafbenism 16500.C, India
E US55 actiss wiches- baoom pisdoplesma Cectus 16500, LEA
HEFTE-Ca Pintoplasma aw il o, TephiecE puspurea 1658 C, Inda
KPR Gl ta ] v heiss |0 ie gy | BeyBinp Lilomed, St 6501 ., bran
B G010l Al Ra waltc hes- oo piltnyboplissrma, AR Efe B50L-C . han
FRIGSES- T omalohig bl phytoplEsma, Selenmm yoopesoum 1650 G, EA
LNAFRATH-La Phylogiasma awankfolla, Fanife nim byshe s phars- 50 C, Inda
A EF 7T 145 Sesame phoy@ody phyoplasma, Sesamom Rdicum: 1650 T, india
= I SCS0ESE - o e v osC sty L Cas (p By Lo Berssrmu i, At i Ehrs. Wy o o mdy il cus- TESEIEY, Mexion
H D50 108-F s a bean phiyllody jiiyToplasma, F 20 be s 163601 C, Geimany

FrOE0 4 M itan patao piaiple op phtoplsdma, Poldo 165010, Mexico
WA TASESR Ehichped fliylhdy phytoplama, Chick pea. W6EI0-C India
OV b aninn aifalfa phytoplasia, AMale 16500, lran

DESFETO0. Echinopn s yellow paich piyleptama, Echinogss sublermdats- B5 G, Movks
H GRA0T 17- 5oyl an wil oo beoom plyto phaama, Sorbean 16500 C, Ngera
L1 TA7-Ca -F'I‘Q'rhlrll‘uﬂ'lﬂ apranifana, Dendrecaldmas <hctus. 16510 2, Inba
‘ﬂlwmﬁ L} J"”.'T'"{llr\-m & dmranifol s, Faneniom gsie mpfongs- 16500 G e

- J U RS A e Oyl A i @M1 gyt plas e, ArsBocylndiopunta e sitala ' monst wad- RS0, 1a

— FJZERT 167 & anibtas. oo chiom el scers phylopleimis, Al gtifteis: fypochondnigoys B5HLC, el

EU1 1999 ¥ Comvolvuhe aversis phyloplasma, Com okl grvensss- 0650 O, Saed Al abis

aj‘llzlmmv Lime decine phytophesma, Gl oumifoks S50, Saud Aabla

a1 E LPFA0ST6- Empodn ca decipiens phyloplmma, Empoasca decons W50 C, Saed Adaiia

JFFR T P apaya banciy lop piyloplmma, Canica papiys HHEIIN, Cuba
W CSSTE: B e i m e i vl Ties- by oomi_p o plasma, B anihe nume TS, Chins
LRETHEE Phytoplesmanp FROE, Fagheniom ysisophois- 1650l 0, inda
M5 100 Clenme ¥ 6Cos & piwlapasma, Cofymandra wsoms s 6500, Inka
DA S50 FEL Praumh Endurn Prigsbel ophoaus pingtopl eerea, P ihen imm yste rophmis- B50l 0, inda

B

MEa W Hebarthus annuus piyTody phiytopiasma, Helaine s - RS0 D, P aistan

) 5_‘“ KRR 1200 AR R sl s bl it Plliyto o las i, ARaRa- 55610 N
96 FAIEANNT-Pinis ekl s wlches. hisom piadoplEma, Penis slda s 6500, lab
B |l TR Eagplantt g bod phyio plesma, Eqoplmt 168410 lian

TR AllaRa witc hes Broom plytoplasma, Altafa: 65180, imn

LENSS145T, C solon spamifans pleftoplasma, ©iolon bonpandames. 55060, Inilia

6 LT7 1509 Y- Adupm cepa plrtopisma, ABum cega- 16501, Egyp
Al EF 73S Tynp hara indicd |80 el yolowing plegdo piasma, Tysophosa indics 165010, ina

EYR1Z2S0 Chrysanibemummoniun phyllody phytoplasma, Cheysanifemam morfaum W50, india
MNT211 15 AREE Ehhe s wilhes: bioam, ARES kbhe- 165100, nan

LITE B24 - Fathanmum hy 3« ophonus’ phytopasms PFF-1, Parthersum hy @ e phorus- 1650 -0, india’
A SETaa G Iyl ianma duraniilola, apiata- 16500, ag
— PTG Cd. 7 hyloplts ma sanifcie, Fadhemum ysteiophotes. 165000, Indi@
MRRCAIEST - [ cus cilsn i wllches-bimom phytoplasma, 0 sucun ciots- 165008, Plintn
= T4 tE2 S Partheniumhyyd e o pivoru e’ phitoplasms PRP, Fathenium hyterophorus: 188r1=0, ndia®
L7 Piyteplasmasp. PROT, Panhenium bysierophn s 165000, Indis
k| DRSS & Parthersum histrap bt phytoplsmea, Padton smhiysteiphoius- 16581 U, Ethiapa

W00! K CARSTIY. Pashena m witches- blsom phytoplsma, Pache num. BS00, India

& 1 TR i cosamadte e B i phifinplas md, HBRGS imdsimisme- 165000, LS

- WEEERC. Achobepiaemia il 16 S0UENT Ot (i

oo

Figure 3.21. Phylogenetic tree based on evolutionary history of 165rRNA gene sequences of four Parthenium phytoplasina
isolates was inferred using the Neighbour-]oining method with the available phytoplasma strains in the NCBI GenBank.
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Bio-prospecting of entomopathogenic
bacteria for management of white grubs
infesting sugarcane

The nine isolates of entomopathogenic bacteria
causing milky disease in white grubs were isolated
from diseased grubg collected from white grub
infected sugarcane field Lohgaon, command area of
PDVVPSK Ltd, Pravaranagar, Similarly, the six
isolates of spore forming entomopathogenic bacteria
were isolated from dead cadaver of Gallerin mellonelia.
The milky disease bacterium, Paenibacillus spore
gemination and optimum vegetative growth was
observed on | medium at 30°C (Figure 3.27a, b). The
inoculation of in vivo and fv wibo, produced spores of
Paenibacillus sp by injection and ingestion were unable
to produced disease symptoms in field collected 2™
and 3" instar white grubs under laboratory conditions.
The Bacillus thuriengensis and Brevibacillus sp straing
isolated from sugarcane rhizosphere nod shown any
insecticidal activity against 1%, 2" and 3" instar white
zrubs,

Utilization of entomopathogenic
nematodes against white grubs

The indigenous strains of EPN were isolated from the

.‘

soil samples collected from sugarcane field of CoM 265
and Co 86032 from Pravaranagar and Kolhapur area of
Maharashira using Galleria-baited technique (Fig
3.25a, b). The 185 sequence analysis revealed that the
EPN isolate of Pravaranagar were identified as
Heterorhabditis indice and these isolates was designated
as IISRBCCHO2 and IISRBCCHO3. Studies on
survivability and infectivity EFN isolates to different
levels of temperature ranges indicated that H. fndica
NISRBCCHDZ [Js were survived al temperature range
between 15°C and 30°C, although penetration of 1] was
increased up to 35°C, the reduction in viability,
longevity and rate of infection was observed beyond
35% Similarly, H. indica ISKRBCCHO3 ITs were survived
at lemperalure range between 15°C and 35°C, although
penetration of IJ was increased up to 35°C, the
reduction in viability, longevity and rate of infection
was observed beyond 35°C. Pathogenicity studies of
H. indica IISEBCCHO2 revealed that the 150 and 300 I]s
per grub were sufficient to kill early and late larval
instars of white grub after 3 to 5 days upon EPN
incculation (Fig 3.23d). The Photorfwbdons sp from EPN
infected Galleria cadaver were isolated, purified and
axenic cultures were sent for molecular identification
{Fig3.23c).

Figure 3.22 a) Milky diseased grubs of Holotrichia sp. Left: Diseased grubs and Right: Healithy grub; b) Culture plates of

milky disease bacterinm Prenibacillus sp.

d)

Figure 3.23, S0il baiting with Galleria for EPN isolation a) Reddish/brown coloured dead Galleria cadavers spetted in soil
samples; b) Modified White trap for the emergence of infective juveniles (I]s) from EPN killed Galleria cadavers; ¢
MacConly agar plates of a bacterium Photorliabdous sp isolated from Galleria cadaver infected with EP'N and d) EFN killed

carly instars of white grub

46
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RKVY Funded Project: Establishment of
Biological Contrel Laboratory for mass
production of bio-agents against insect-pest
and diseases and dissemination of
technology for enhanced cane and sugar
productivity of Maharashtra (X5 crore)

Under the REKVY scheme, the Govt of Maharashtra
approved and sanctioned the project during 23" State
Level Sanctioning Committee (SL5C) meeting under

the Chairmanship of Chief Secretary, Govt. of
Maharashtra. land-lease registration document, land-
lease deed Moll with sugar mill, Gev Namswera St 7,12,
plot demarecation certificate, and other required
documents were submitted to REVY Office, Pune. The
architectural plan, section and elevation of the
Biological Control Laboratory have been finalized. The
funds demand letter has been submitted to the
Director. Planning & Processing, REVY Cell, Purie for
release of first instalment.
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CHAPTER 4

Research in Plant Physiology and Biochemistry

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

Impact of PGRs on sugarcane ratoon crop

The ratoon crop was initiated in February 2020
from the plant crap with two doses of GA,, [BA, 6BA
and NAA each along with water, Etfrel and absolute
control using Collc 94154, Dhuring the crop cyele, initial
plant numbers, tiller numbers and biomass
accumulation indicated that maximum improvement

in sprouting and biomass dynamics occurred with
Ethrel as comp ared to water and control. The sprouting
% was in decreasing order of Efhvel @ 100 ppm > NAA
@50 ppm > NAA @ 100 ppm > 6BA @ 50 ppm, 6BA @
100 ppm > IBA @ 50 ppm > IBA @ 100 ppm >water
>conirol at 120 DAP. Average initial shoot numbers
were highest with Ctfreel (1,80,131 shoots/ ha) followed
by NAA @50 and 100 ppm at 180 DAP with 1,43.431
and 1,37,631 shoots/ha, respectively against 1,22,907
shoots/ha with water. The biomass accumulation
followed the similar trend at 270 DAP. Ethrel
surpassed biomass accumulation against all
compounds at all concentrations. Tiller numbers/ha
were i orderof1,76,029,1,31,506, 1,69,142 with Ethral
@100 ppm, NAA @ 50 & 100 ppm against 1,715,906 &
1,20,507 with control and water, respectively. Number
of millable canes (NMC)/ha, single cane weight (g)
and cane yield (t/ha) indicated maximum effect of
Ethrel followed by NAA @ 50 & 100 ppm with 1,27,562,
1,14,629, 96,981 NMC/ha against 97,037 and 85,370
NMC/ha inwater and control, cane weight 606, 531,
527 g against 580 and 520 ¢ in water and conirol and
cane yield 77.51, 51.23, 60.40 t/ha against 56.28 and
44 391/ hainwater and control, respectively at harvest,

Impact of PGRs on sugarcane plantcrop

A field experiment was initiated in Feb 2020 with
two doses of GA,, IBA, 6BA and NAA each along with
water, Ethrel and absolute control using ColLk 94184,
During the crop cyele, tiller numbers and biomass
accumulation till 210 DAP indicated that maximum
improvement in germination and biomass dynamics
ocourred with Efhrel as compared to water and control.
The germination % wasin decreasing order of Ethrel @
100 ppm =MNAA @50 ppm > NAA @100 ppm > water>

control at 90 DAP. A verage initial shoot numbers were

the highest with Ethrel (1,458,816 shoots/ha) followed
by NAA & 50 and 100 ppm at 120 DAP with
1,32,415and 1,23,865 shoots/ha, respectively against
98,817 shoots/ha with water. The biomass
accumulation pattern remained same till 180 DAT,
Biomass accumulation was highest in Ethrel againstall
compounds at various concentrations, Tiller
nurabers/ha were 1,80,816, 151,581, 131816 with
Effirel @ 100 ppm, NAA ® 50 & 100 ppm  against
1,33,441 with water at 180 DAP . Other biomelric traits
wis @ wis cane length , girth, internodal numbers,
internodal weight, number of roots, root length,
number of root hairs and cane weight showed similar
trends with maximum impact of sett soaking with
Ethrel followed by NAA @ 50 and 100 ppm till 240
DAP, Number of millable canes (NMC}/ha, single
cane weight (g) and cane yield (t/ha) indicated
maxirnum effect of Ethrel followed by NAA @50 & 100
ppm with 147,620, 1,30,03, 1,39.597  against 1,20037
in water, single weight (g) 620,531,560 against562 in
water and cane yield (t/ha) 91.52, 69.51, 78.17 against
67.40t/ hainwater, respectively at harvest.

Minimizing post-harvest sucrose
deterioration and its molecular assessment
in sugarcane

Post-harvest deterioration of cane quality was
assessed using bwo sugarcane variches (Colk 947184
and Colk 09204), and January. Autumn planted cane
was used for the study, Both control and BEKC+EMS
treated canes were assessed for Brix % and change in
the level of reducing sugar (%) at zero, 2,4, 8 days after
harvest. Chemical formulation was applied after
taking the observation at zero days. Results, based on
change in the level of reducing sugar indicated that
variety CoLlk 09204 was more susceptible to post
harvest losses in comparison to Colk 94184 (Fig. 4.1},
Reducing sugar increased significantly when cane was
not exposed to chemical formulation and this increase
was more in CoLk 09204, Till 4 days of harvest, change

in both Brix and Leduung sugar was not much,
prl—:'sum'sbi;.r due to low ambient temperature.
Response of chemical formulation towards checking
inversion of sucrose o reducing sugar was more in
CoLk 09204 (38%) than of Colk 94184 (26%) when
difference in level of reducing sugar was measured on
8" day of post harvest (Fig.4.1).
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Fig. 4.1. Change in reducing sugar and Brix measured at different days after harvest of the canes. Treatment (0.2% BIXC + 0.1%

SMS) was given after harvest of the cane.

Genome sequencing of red rot pathogen of
sugarcane

The analysis of the whole genome sequence of
virulent pathotype (Cf 08) of C. faloatum causing red
rot on sugarcane (Table 4.1) revealed, 617 CAZymes
and of these glycoside hydrolases were the
predominant (298). Among 7264 genes assoriated with
pathogenicity /virulence, 77 genes having etfector
functions were identified (Table 4.2), The assembled
genome showed its similarity with the genome of
C. praminicols and C. higginsianum, the causal
organisms of anthracnose in maize and in members of
Brassicaceae, respectively, A total of 94 large sequences
(=100 Kb) of Cf 08 were mapped over C. higginsianum
10 of 12 chromosomes with 106 synteny blocks (Fig.
4.2). Resulls provided the opportunity to further study
the evolutionary and functional genomics in C.
falcatum,

Table 4.1 Assembly and apnotation statistics of
C. falegtusn Cf 08 estimated using QUAST and
C. faleatim Cf 671 genome

Asgzembly statistics C. faleatum Cf 08

Sequencing platform PacBin SMET

Cencme size (bp) GeG2443

Total sequence bases ~7.24Ch polymerese read data/
~5.21Ch filtered read data
(242298 reads)

Coverage 134%

Mumber of contigs 235

Sige of the largest contig (bp) 2232391

M50 (bp) 50B431

N5 (bp) 317938

LAD 34

L75 72

GC content (%) 54,14

#14's por 100kbp H

Annotation statistics

Mumber of protein coding genes 18,635

Predicated effectors 7

Predicted number of CAZymes 617

Table 4.2 Summary of predicied genes exhibiling
homologies with known functions, pathogenicity
genes, CAZyme genes and enzyme classes identified
fromthe C. falcatum Cf 08 genome assembly

Category MNomber
Total protein coding genes 18,635
Predicted genes exhibitmg homologies with
known functions inc
MCBI nom-redundant database 10,013
[35.75%)
CO data base 5,259 (44 4B%)
KEGG data base 8,602 [46.10%)
Predicted genes associated with fungal 7204
pathogendcity and virulence (PH-database)
Antimicrobial resistance (AME) genes 39
CAZymes 617
Clycoside hydrolase (GH) 268
Carbohydrate esterase (CE) a5
Folysaccharide lyase (PL) 17
Auxiliary activities {AA) a5
Carbohydrate-binding module (CBM) a
Glycosyl transferase (GT) 153
Enzyme classes (Sequence)
Omidareductases 551
Transferases 698
Fiydrolases Q40
Lyases M1
[somerases 57
Ligases 164
e e e
1 — J — ——
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Fig. 4.2 Mapping of %4 sequences from C. falcatin (CF 08)
over . ldgginsianum (10 of 12 chromosomes) with 106
syntemy blocks, depicting co-linearity between C. falcatum
and O higgtusianinn

Physiological and molecular bases of
multiple abiotic stress tolerance in
sugarcane

Experiments in field and pots were conducted to
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elucidate physio-muolecular traits conferring
single/multiple abiotic stress tolerance in sugarcane.
Infield trial, eleven genotypes (CoLk 94184, BO Y1, CaS
767, Co] 6d, Collk 12204, Colk 07201, LG 04439, LG
03040, A-45-11, A-27-12 and UP 9530) wers evaluated
for drought tolerance. On the basis of relative cane
weight, A-27-12 followed by Colk 94184, CoLk 12204
and CoS 767 were identified as the most drought
tolerant genotypes. Drought caused a significant
reduction in internode length of genotypes. There was
a significant correlation between drought tolerance
and internode length; the genotypes with higher
internode length under drought showed higher
drought tolerance (Fig 4.3). Drought caused an
increase in root density of all genotypes; compared to
control,the highest increase inroot tissue density was
fonnd in A-46-11 [ollowed by Colk 94184 and CoS767.
In pot experiment, measurement of gas exchange traiks
indicated significant decrease in photosynthetic rate
and stomatal conductance of varieties CoS 767 and Col
64 under single/multiple abiotic stress, CoS 767
exhibited higher photosynthetic rate and stomatal
conductance than Cof 64 under all stresses (drought,
waterlogging) except for salinity. Compared to
control, there was a decrease in canopy temperature

depression under all stresses. At 120 DAP, the highuest

Drought

canopy temperature depression was observed under
drought in both CoS 767 and Co] 64, whereas, at 180
DAF, the highest canopy temperature depression was
observed under drought+ waterlogging+ salinity in
both the varieties, As a measure of root membrane
integrity, root electrolyte Jeakage was determined
under different stresses. At 120 DAP, the highest
electrolyte leakage was observed in drought + salinity
for both the varieties; CoS 767 had relatively lower
electrolyte leakage than CaJ 64. Al 130 DAT, highest
electrolvte leakage was found in drought +
waterlogaing + salinity, where sensitive variety (Co]
64) had higher electrolyte leakage than tolerant variety
(CoS 767). The leal tissue K concentration of CoS 767
and Co] 64 dropped below the critical deficiency level
(0.90%) under single/multiple abiotic stresses; the
highest decrease in leal tissue K concenlration in both
the varieties was recorded under drought +
waterlogging + salinity where CoS 767 maintained
better level of leaf K than Co] 64 (Fig. 4.4). A significant
positive correlation (R'=0.751) existed between leaf
tzsue K concentration and stress tolerance of varieties.
These findings suggest that maintenance of better level
of leal K concentration under stresses can be an
important selechon criterion for multiple abiotic stress
tolerance,

Coarelation betwesn decveass in internade length and
relative cane weight under drought siress

35

Deorense intornode langth (36)

sl

Relative cane weight (45)

Fig. 4.3. Decrease in internode length of sugarcane genotypes and its relation with
relative cane weight under drought stress
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Understanding mechanisms of sugar
accumulation and WUE in sugarcane
through physio-biochemical studies

Twelve varieties of spring planted sugarcane viz.,
Colk 11206, Collk 09204, Co 0238, Co 05011, Colk
8709, CoLk 8001, Colk 8102, CoPK 053191, Colk 24184,
BO 91, Cof 64, CoPant 97222 were evaluated for their
photosynthetic attributes and water use efficiency
(WUE) at 180 DAP (Fig 4.5). Maximum photosynthesis
rate was recorded in BO 91 (23.9 pmol m” §7) which
was at par with CoLk 8102 (22.6 pmol m® %), while,
transpiration rate was maximum and at par with CoLk
0709 (12.8 mmol m’/ s) and Colk 8001 (12.2 mmeol
m’/s). Instantaneous and intrinsic leaf water use
efficiency was also calculated and significant
variations was nbserved among sugarcane genotypes.
Instantaneous leaf WUE of BO 91 was maximum (2.8
pumol/mmol) and was at par with Co 0238 (2.6
pmal/mmol), CoLk 24184 (2.5 pmol/ mmol) and Colk
11206 (2.3 umol/mmoel), Minimum value for
instantaneous leaf WUE was recorded in Callk 9709
(0.8 pmol/ umol), Similar trend was recorded for
intrinsic leaf WUE. Significant variations was
observed for chlorophyll (Chl) content among
sugarcane varieties tested. Total chlorophyll content
was the lowest in Co] 84 (1.08 mg/g fwt) and
maximum in Colk 94184 (2.8 mg/g fwt). Minimum
Chla (0.8 mg/ g fwt) and Chl b (0.2 mg/ g fwt) content
was observed in Co] 64, while, maximum in Colk
04184 (Chl a 2.2 mg/g fwt) and Chl b in BO %1 (0.5
mg/g fwi). Maximum relative water content was
observed in Co 5011 (98.1%) followed by Colk 3707

{94.7%) which was at par with BO 91 (92.4%) and Co
(238 (93.5%

Evaluation of silica application in relation to
moisture stress and productivity in
sugarcane

Effect of silica on spring planted sugarcane
variety CoLk 11206 (mid-late) was studied.
Appliration of silica was executed in two forms ie.
silicic acid and silicon dioxide at the rate of 100 and 200
kg of 5i/ha as bazal dosage and foliar application of
both silica forms were dore at 20 and 120 DAT* at the
rate of 14 g/1 of Si. Silica, when applied at 200 kg 5i/ha
as silicic acid as basal dose, recorded significantly
higher germination (23%) as compared to confrol
{19.5%) indicating a possible role of available form of
silica on planis. Sheath and root dry weight also
improved in silica treated plants. Further, it was found
that silica treatments improved germination of buds,
root and sheath weight, thus, providing hardiness to
the plants enabling some resistance against disease
and pest attack. Juice quality atiributes did not reveal
any significant change under silica treatment.

Photosynthetic pigments such as chlorophyll and
carotenoids contents were not influenced significantly
with silica, however, photosynthesis, stomatal
conductance and transpivation rate was significantly
varied. Maximum photosynthesis (162 pmol/m’/s),
transpiration (4.4 mmol m/s) and stomatal
conductance (.12 mol m’/s) was recorded when silica
{200 kg/ha) was applied in the form of silicic acid as
basal dose (Fig 4.6).
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and intrinsic) in sugarcane varieties recorded al 180 DAP

Process development for enhancing ethanol
recovery from sugarcane trash and “f-
heavy” molasses

Usage of sugarcane trash (SCT), a low cost
lignocellulosic material formed by thres main
fractons (cellular, hemicellulose and lignin) is a
source of ecolegical and economic advantage. The
raw material was processed and fractions of particles
with size lower than (1.3 mun were homogenized and
stored. SCT was subjected to various acid hydrolysis.
Phosphoric acid hydrolysis with 1, 3, 3 & 7%
concentration in a slarry containing SCT/ water ratio
(SWR) of 1 g 5CT/10 ml water on dry basis at 125°C
offered maximum fermentable sugars (F5). The
reactions times ranged 0-240 mins from under

phosphoric acid concentrate. The supernatant
subjectad o separation, contained glucose, xylose
and arabinose, The pellets determined the
solubilized fraction on dry basis, The sugar
concentrations were the highest for xylose, arabinose
and glucose at4% acid concentration at 240 min, The
pentnse's (xylose + arabinose) concentration (P) and
total sugars (arabinose + glucose + xylose)
concentrations (3) increased with acid concentration
and reaction times (Fig 4.7). Al lower reaction times
{60 min), higher was the acid concentration, lower
was the release of 5. It was also observed that most
drastic conditgons led to severe decline in P and S
concentrations. Maximum concentration were
obtained with 6% acid (201 g pentose /Land 254 g
sugars/L) at 240 mnin.
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Fig 4.7, Fermentable sugars from chemical pre-treatment of SCT

Inter-Institutional Research project:
Screening and identification of sugarcane
lines tolerant to water-logging and their
physio-biochemical investigation

Transcriptome analysis of sensitive and
resistant waterlogging lines

Comparative transcriptome analysis was
performed using leaf samples of both control and
waterlogged plants of two genotypes wiz. Colk 94184
{tolerant) and Co] 64 (zensitive). Total PE reads were
3,62,92,012, 3,40,08,354, 3,50,79,347 and 4,44.66,851 in
leaves of control, & waterlogged plants of variety
CoLk 94154 and Co] 64 variety, respectively.

Biochemical analysis Analysis of leaf chlorophyll

content demonstrated that under non-stress (INS)
condition, chlorephyll content ranged between 1.39
and 2,91 mg/ g fwt (incontrol) and 1.35and 271 mg/g
fwt in waterlogged plants suggesting decline in leaf
photosynthesis due to waterlogging.

Metagenome analysis: Microbial diversity of
thizosphere soils collected from waterlogged and
control plots based on 165 rRNA gene: Out of total
L54,420 representalive sequences used for axonomic
classification; 153,066 sequences were clustered as
Operational Taxonomic Units (DTUs). Total number
of OTUs picked were 1,53,066 out of which 91-92%
were classified under Kingdom Bacteria in
waterlogged and 94% in control plots and 6- 9% from
four samples were assigned to unknown species,
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CHAPTER 5

Mechanization of Sugarcane Farming

Development of two row disc type ratoon
management device with and without
stubble shaving attachments

Tractor operated two row disc type ratoon
management device was developed for carrying out
cultural operations such as stubble shaving, off barring
and fertilizer application simultaneously in a single
pass in a ratoon field having left over trash. Due to
presence of discs for off barring, equipment performed
efficiently even in the field having left over surface
trash. Developed prototypes were of two types. First
was without stubble shaver- to perform off barring and
fertilizer application. The second prototype has
stubble shaver atlachments also to perform stubble
shaving along with off barring and fertilizer
application (Fig. 5.1). Prototype without stubble
shaver is suitable for piecemeal harvesting, Field trials
were conducted at ISR farm as well as farmers field at
Hardoi to evaluate the performance of the developed
machine. Effective field capacity of the machine was
0.30-0.35ha/h.

Fig. 5.1. Two row Disc RMD with stubble shaving
attachment

Development and evaluation of tractor
operated multipurpose tool frame with
attachments for sugarcane

TPrototype of developed multipurpose tool frame with
attachments for furrow opening, interculturing and
earthing up was demonstrated at farmers' field inmore
than 6.0 ha area in Biswan Sugar mill. The machine has
provision for adjustiments for cane planted at 75 or 30
cmrow spacing. The IISR deep furrowers were used as
an attachment for furrow opening and earthing up
operations (Fig. 5.2). The interculturing attachment
having tines with shovel and sweep were

—_—

Fig. 5.2. Demonshration of mulbipurpose tool frame for
earthing up operation al farmer's field

used for inter-row interculturing (Fig. 5.3). The
capacity of the machine was 0.45 ha/h for inter-row
interculturing with 76% field efficiency. The
demonstration for earthing up operalion was also
carried out using three furrowers to cover three rows at

Fig. 5.3. Demonstration of machine for interculturing in
sugarcane atfarmer's field

a ime. The equipment has high ground clearance that
made it stitable to operate in the field even up to 750
mm height of the sugarcane crop. The earthing-up
operation could be performed with this machine till
cane formation stage in the plant. The field capacity of
the equipment for earthing-up was 0.39 ha/h with
field efficiency of 72% (Table 5.1). The depth of furrow
achieved during hurow opening mode with this
machine was 22-25 cm as compared to conventional
ridger where only 10-12 cm furrow depth was
achieved. The farmers were very much convinced with
this machine for its multi-functional tasks in sugarcane
cultvation.
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Table 5.1. Performance of the machine in earthing-up
insugarcane at farmer's field

Parameter Value
Average height of cvop ot earthing up {rom) 816
Furraw bottorm used (Nn.) ¥
Epeed of operation (ke hy) 23
Draft (kIV) 5.2
Effective field capacity (ha/h) 0.39
Field efficiency (%) vied
Cost of operation [T/ ha) 1380
Plant damage (%) 09

Development of cane node planter

Tractor operated cane node planter was
developed (Fig. 5.4). Cane node metering mechanism
was modified. Spring loaded pusher has been
provided [or efficient metering of cane nodes during
planting. Planter was field tested at TISK farm. Machine
performs deep furrow opening, metering of pre-
zoaked cane nodes, fertilizer application and soil
covering over planted cane nodes, simultanecusly in a
single pass of the machine, Effective field capacity of
the planter was 0.15-0.17 ha/h. Prototype of marnual
cane node cutter was also developed for cutting of cane
nodes from whole seed cane (Fig. 5.5)

Yol Al

Fli_’_, 54. Tractor operated cane node planter in field
operation

Development of sugarcane trash
management machinery

The conceptualised prototype trash management
machine, which 1s under fabrication cover two rows of
sugarcane and trash in between the rows. The stubble
shaving unit will operate after the trash shredding
operation. The total length of the shaft of trash
shredding unit is 1860 mm and at which cutting blades
are mounted. The diameter of the shaft ig 45 mm, The
cutting unit comprises three blades and its overall
dimensions are 175 mm in length and 120 mm width.
Total 16 numbers of cutting units comprising of three
blades and two studs for each unit have been
fabricated. The fabrication of trash shredding unit
along with cutting blades and other componenis/
spare parts, [rame work and stubble shaving unit has
beencompleted,

Inter-Institutional Collaborative Research
Project onTesting and Evaluation of
selected IISR sugarcane machineries under
tropical condition

(i) Deep furrow sugarcane cutter planter

Design modifications were carried out and a
new prototype of two row deep furrow sugarcane
cutter planter was developed with adjustable row
spacing of 120 and 150 em (Fig. 5.6). Design
modifications were done to make it suitable for
tropical region. It was equippead with deep furrow
opener to facilitate furrow method of sugarcane
planting. The designed planter consisted of deep
furrow opener, sharp edged blades to cut whole cane
inta 3530t mm long pieces as secd material, metering
device for application of fertilizer and insecticide,
soil covering shovels and tamping reller for pressing
soil cover. It could be operated by a 30-kW power
tractor. It was a mounted lype equipment rigidly
attached with tractor through three-point linkage.
TPlanter was pulled by the tractor and its cutting
blades as well as fertilizer metering rollers were
driven by PTO shaft. Planter was fabricated in the
Workshop of ICAR-Indian Institute of Sugarcane
Research, Lucknow and supplied to ICAR-Sugarcane
Breeding Institute (SBI), Coimbatore for conducting
its field adoptability trials in tropical region.
Performance trials of the planter are in progress at
ICAR-5E], Coimbatore farm (Fig. 5.7).




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

Fig. 5.7. Planting with IISR - two row deep furrow
sugarcane cutter planter at ICAR-S5B1, Coimbatore farm

(i) Disctype ratoon management device (Disc RMD)

Prototype of disc type ratoon management device
(Disc EMD) was medified. Fertilizer metering
mechanism was modified to make it suitable for
metering of fertilizer in high ridge fields prevalent in
tropical region. It was equipped with stubble shaving
serrated blades mounted on a disc, two tillage dises for
off-barring (prunning of old roets) on either side of the
stubbles and fertilizer metering device for application
of fertiliser at root zone. Modified prototype of Disc
RMD was fabricated in the Workshop of ICAR-Indian
Institute of Sugarcane Research, Lucknow and
supplied to ICAR-Sugarcane Breeding Institute,
Coimbatore for conducting its field adoptability trials

in tropical region (Fig, 5.8), Performance trials of the
planter are in progress at ICAR-SBI farm (Fig. 5.9).

R S Y N St |
Fig. 5.9. Ratoon management using [ISR-Disc RMD ai
ICAR-SEI, Coimbatore farm

UPCAR funded project, "Centre of
Excellence in Farm machinery"

Developpment of pedal operated paddy thresher

A prototype of pedal operated paddy thresher
was designed and developed for threshing of paddy
crop (Fig. 5.10). Specifications of pedal operated paddy
thrasher are given in Table 5.2. One person can operate
the machine easily by putling all crops to be threshed
in a heap near the machine, The main components of
the machine includes main frame, threshing drum
having pegs, operator seat, winnowing fan ete. The
pedal operating assembly can be easily detached (if
necessary) from the main frame. The machine has
provision of small ground wheels to help during
transportation from one place to another. Winnowing
fanis also provided to help in winnowing of the paddy
grain after threshing. Preliminary testing of the
machines was conducted at the Institute Farm (Fig.
5.11), The initial capacity of the machine was observed
during preliminary testingwas 1.0 q/h,

o
Fig.5.8. Developed prototype of tractor operaled disc type
ratoon management device (Disc RMD)

Fig, 5.10. Pedal operated paddy thresher in stationary
position withont and with winnowing fan
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Table 5.2, Specifications of pedal operated paddy attached under the tank of 15 litve capacity thatactasa

thresher reservoir for herbicide solution. The operator has to
Parameter Value keep it on his back for operation. To avoid the chances
Length x Breadih x Fleight, mm 1500 5 200 x 1600 of air drifing of chemical during spraying and to
Diameter of the threshing drum with and 2600 & 380 protect crop [rom herbicide, a protective cover made of
without pegs, mm PVC was fabricated and installed on the end of the
N of strip on the drusr & pegs/strip 6 & 1213 spray Iru:::l having a flat fan nozzle. The width of 1.he
Length of drum, mm 500 cover is 50 cm. The f,‘lm*ﬂl!.‘-lpcd prototype wa.s_testecl in

; sugarcane crop having %0 cm row to row spacing at the
Height of operator’s seat, mm &0 TrieHtike Earm
Averapge speed of the threshing deum, epem. 300
Prnwer transmission to thieshing drum Chain and sprockst

arrangement

Mumber of teeth an sprocket 22 & 16 amd 4B 18

Fig.5.11. Pedal operated paddy thresherin operation

Prototype of manual crop proctective weedicide N . . -

sprayer for weed management }r.!lt.ﬁ ? -1'._"".':.‘ WA L

A new prototype of manual crop protective weedicide Fig. 5.12. Manual crop proctective weedicide spraver for
sprayer was fabricated. A 12V battery and a pump was weed management in sugarcane crop

AICRP on Farm Implements and Machinery (FIM)

L. Mamufacturing of prototypes for conducting field adaptability trials under varying agro-climatic and awil

conditions
Prototypes fabricated Prototypes supplied
Machine/lmplement Source  Number Name of prototype Number Supplied to
of power
Deep furrow sugareane cutter Tesitor 4 ISE TO customized 2 UPCSR, Shaljahanpur
plante: deep furrow sugarcane
cutter planter with
Deep furrow sugarcane cutter Tractor 4 market attachment
planitar sith merier sttachment 1SR manuaal bud 2 Mr. Achal Kumar Mishra,
Trench opener Tractor 1 chipper Jagdevpur, Bheera,
e e : a Lakhimpur Kheri
TOW Opener ractor
i OSE wanual bud 2 Ganng Vikas Pavisod,
Dise type sugarcane management Tractor 1 chipper Adra Kheri, Lakhimpur
ki 15K manual bud 3 SeksariaSugar Mill
Cane bud seooper/ chipper Manmal 10 Rigpe: DRI, AP,
I5E manual bud 1 Ganng Vikas Parisad,
Weed cleaner hanmal 1 chipper Jarwal Road, Bahraich
USE manual cane node 1 Mr. Bhanesh hani
Paddy thresher Manual 1 cutter-cinm-bud scooper Tripathi, Vill- Khalilpur,
Chhittaura,
Total 25 Bahraich
Toial 10

—. I‘1"_
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CHAPTER 6

Diversification and Value-addition in Sugarcane

Refinement of sugarcane cleaner-cum-
washer for jaggery

The sugarcane cleaner-cum-washer (SC-c-W) was
fabricated and its performance was evaluated with
three sets of speed of scrapping rollers as given in
Table 6.1. The capacity of 5C-c-W was found
maximum {617 kg/h) with all scrapping rollers
moving at different speed with 3-cane feeding insingle
pass. Movement of rollers at differential speed
resulted in good rubbing and cleaning action as in case
with 3" roller set. For further increasing capacity of SC-
o-W, speed of lower roller of second set of scrapping
rollers was increased by replacement of sprocket of 24
teeth mounted on the shaft of lower scrapping roller of
1" set by sprocket with 32 teeth. Further, replacermert
of 1 h.p. motor by 2 h.p. motor gave more power to the
system to accommodate more canes. Thus, the
capacity of machine has alsoimproved.

Development of a jaggery furnace with
efficiency boosting device

The scale up model of efficiency boosting device
for TISR two-pan furnace has been fabricated. It
consists of a rectangular web made ount of 40 mm
square pipe wilh overall dimensicns of 760 mm x 760
mm (Fig. 6.1). It has 33 holes of 16 mm diameter each
on the upper side on which nipples (50 mm x 20 mm:
L x T} have been welded. All these nipples have two
holes of 17 mm diameter each 10 mm above the base
for sucking in flames and hot gases. The web has three
verticals and two laterals. The inlet for the incoming air
is provided in the middle wertical. The device has been
installed in the furnace with suitable arrangements

Fig. 6.1 (a) Scale-up model of Efficiency Boosting Device
and (b) nipples

(Fig. 6.2). Two gate valves have been provided for
controlling the air from the blower in EBD and waste
hzat recovery system integrated with the furnace
system.

a8 -

Fig. 6.2. Installation of EBD in ISR bwo-pan furnace

Table 6.1. Speed and direction of rollers in different roller sets

Rollerset “::E“f Direction of rollers
1 Upper Forward
Lower Backward
il Upper Forward
Lower Backward
m Upper Forward
Lower Backward

Speedof  Speed of I setof Speed of 2"set of
feed rollers  scrapping rollers  scrapping rollers
(rpmy) (rpm) (rpm)

15 50 75

15 50 75

15 60 =L

15 il a0

15 S0 74

15 &0 90
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Performance of furmace was evaluated with
following systems by conducting water boiling test:

a, Withoul EBD and WHES,

b. With EBD fully open and WHRS fully closed,
c. With EBD fully open and WHRS hall open,

d. With EBD and WHES both fully open

Comparison of all the systems in terms of
temperature ]_,:lmﬂle of water in main pan iz shown in

3 i
Fig. 6.3,
_g— WAt ol FRO and WHRES Eaofaly open-WHRS haF 2
LOD Sy o WA RS fully efoome EoIfuly opee-WTLS fully opsn
L]
B &.-&
L
L E
-
i
-]
-
[ =L - i EL] L] BC
i, mdn

Fig. &.3. Temperature profile of water in niain pan for all the systems

The best performance of furnace was obtained

With EBD wvalve fully open and WHRES wvalve fully
closed due to all air moving through EBD generating
maore force and giving better effect (Table 6.2).

Development of [ISR model jaggery unit for
enhanced capacity

Design of the unit was finalized for 150 kg jaggery
per batch. The unit was installed and evaluated for its
performance on the basis of total consumption of
bagasse, total ime consumplion, water evaporation
rate during the jaggery preparation. The requirement
of bagasse for per kg jaggery production was obtained
as 242 kg bagasse. The analysis of the flue gas was also
important to check the proper combustion of fuel
inside the combustionchamber, Therefore, the flue gas
contains was analyzed. During the analysis of flue gas,
it was found that the amount of carbon dioxide
percentage (C0,%) which escapes from chimney was
more as compared to carbon monoxide percentage
(CO%) and oxygen ((3y). This indication resulted the
better combustion of fuel into the combustion chamber
during jaggery preparation, The total consomption of
time and overall water evaporation rate of the furnace
was calculated as 1.81 kg /kg bagasse, 2 h 22 minutes,
The overall thermal efficiency of the furnace was
26.82%.

Comparison of testresults with all the systems is summarized in Table 6.2,

Table 6.2. Comparison of results

Parameter Without EBD
and WHRS

Weight of water in main pan, kg 150
Weight of water in gutter pan, kg 150
Total water taken, kg 300
Tirme of operation, min. 120
Bagasse used, kg 20
Taotal water evaporated, kg 165 .87
Water evaporated /kg of 207
bagasse, kg
Bagasse used/kg of water 0.48
evaporated, kg
Water evaporated/min, kg 138

Heat utilization efficiency, 4

26.15

Systems
EED fully open EBD fully EBD fully
- WHRS fully open - WHRS open - WHRS
closed half closed fully open
150 150 150
150 150 150
300 300 300
120 120 120
BO BO 80
211.34 19285 178.50
264 241 224
0.38 042 0.45
1.76 1.60 149
3332 30.40 2520
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Development of small powder jaggery
cubes

The experiment was done using the graded
jaggery powder of fine (less than 0.300 o), redivom
(0.500 - 0.850 mm) and large (more than 850 mm) with
various levels of moisture contents. The fine (less than
0.300 mm} jaggery powder having a moisture content
of 7.40,3% was selected for the performance evaluation
of the machine according to the preliminary
experiment. The manually operated machine for
making jaggery cubes using jaggery powder was
developed., The machine was easy to operate for
making jaggery cubes and helps farmers to make a
marketable product using the granular jaggery
powder toincrease income and profit.

This machine having the dimension of 300 pun =
450 mm » 420 mm with rotating threaded handle of
height 380 mm and cuboidal compartments onjaggery
cube moulding frame having the dimension of 15 mm
* 15 mm * 45 mm was made using the mild steel. The
machine consists of various parts ie. stand framae,
jaggery cube frame, movable supporting plate,
compression piston plate, tension rod, rotating handle,
side handle. The production capacity of the machine
was about 5.04 kg /hr (tested with the jaggery powder).
The machine produces 0.120 kg or 20 jaggery cubes,
each cube weighing 6 g in 85 seconds time frame, The
mean jaggery powder loading time of 25 seconds,
mean jaggery powder compaction time ot 40 seconds
and mean jaggery cube ejection tithe of 20 seconds
wererecorded, Tespf‘.fljvni].r_

The jaggery cubes were of good guality and the
miachine was conceived as a low-cost, easy to fabricate,
casy o operate for making jaggerv cubes and was
useful for the domestic and amall-seale industries,

DST funded project on Modified
atmosphere packaging of sugarcane juice in
closed system

e Purchaseof equipments required for the study

® (Opbmization of heat treatment of sugarcane setts

for microbial load reducton.

s Optimization of doses of lime juice and ginger
juice,
¢  Kinetics of PPO activity in sugarcane juice,

UPCST funded project on " Development of process
technology (protocol) for manufacturing of protein
rich jaggery using natural source”

During second year, experiments of first year
were repeated bul this time using whole soybean
powder @ 50, 100, 150 and 200 g per 10 litre of
sugarcane juice to have uniformity in quantity of
soybean in powder and paste. Paste was used in same
quantity like previous year with sovbean to water ratio
a5 1:3. Therefore, absolute quantity of sovbean remains
the same. Jaggery samples were rmade following IISK
jaggery making process and were analyzed for
different quality parameters. More protein was found
in case of soybean paste without seed coat for all the
quantity of soybean and maximum valoe (7.03%) was
obtained with 200 g soybean i.¢. B00 g paste. Jaggery
samples with soybean content as 150 and 200 g in
powder or paste form (with and without seed coat)
either did not set well or detericrated within a period
of one and a half month. However, samples with 50
and 100 g sovbean in powder and paste form (with and
without seed coat) were found acceptable. Protein
content in different jaggery samples is shown in Fig,
6.4

i gy — i wsholm o tanm

el e LTS TR R i PATER BT AT B Y
i =
5 4
[
4 -
B
2
14 -
a T v v .
og Sy g L40g iy

Quantity of soybean used
Fig. 6.4, Protcin content in different jaggery samples
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CHAPTER 7

Developing Sugar Beet Varieties for Indian Agro-climates

Seed production at Sugar beet Breeding
Oulpost, Mukteswar

One thirty-nine sugar beel germplasm are being
maintained and evaluated at Sugar beet Breeding
Cutpost, Mukteswar. The seeds of varieties LS & and
IISE Comp. 1 are being produced for need based
supply to the seed growers of the country. During the
year under report, stecklings of 103 sugar beet entries
were sent to Sugar beet Breeding Cutpost, Mukteswar
for seed production.

Varietal screening of sugar beet genotypes
againstinsect pests and diseases

A total of 50 sugar beet entries were screened for insect
pests and diseases. Foliar infection in all sugar beet
genotypes was found. Among them, severe incidence
of Alternaria sp and Ceroospora betae causing leaf spot
diseases were observed. Among the fifty entries, 15
entries of sugar beet were severely infected with
Alternarir leaf spot with about 40% disease incidence,
Similarly, 15 entries showed 35-40% disease incidence
for Cercosporn leaf spot. The remaining 20 entries
showed mixed infection of both Alfernaria and
Ceroospora leal spot. The diseased specimens were
cultured on artificial media (PDA) to identify the
causal organisin where two new Alterfaria specias wiz.,
A. ashwinii (MB 827099) and A. dilkushana (ME 827096)

were identified in sugar beet. In the experiment to
screen sugar beet entries against ingects, among the 50
different entries, the variety 5V 892 was found
moderately resistant against Spodoptera litura,

Morphological assessment of sugar beel
grown under water limiting conditions

The experiment was laid out in RBD with seven
treatments and one check (LS &) in three replications
with the aim of identifying better performing sugar
beet genolypes under irrigaled and drought
conditions. Morphological results showed that LKC
2010 and LKC 2007 had high single root weight, rool
length and root diameter under both the environments
againstcheck (Table 7.1),

Juice quality assessment of sugar beet
grown under normal and drought
conditions:

The quality assessment of above mentioned seven
eniries against one check LS & was done for higher
sucrose content under drought condition. The results
revealed that two entries, LIC 2010 and 2007 recorded
the highest sucrose content under irrigated and
drought condition as compared to other sugar beet
entries and the check (Table 7.2).

Table 7.1. Morphological observation on sugar beet genotypes (average of two years} under irrigated (E1) and

drought (E2) condition
Variety Single root weight
(kg)
El E2
LECLEB 1,14 0.67
LEKC 2010 1.88 0.23
LEC 2007 1.43 1.02
LKC 2006 111 0.57
LKCHB 1.20 0.82
N 13 1.23 0.20
N4 1.20 .50
L5 6 1.34 0.87

Root length Root diameter
(em) {em)
El E2 El E2
17.5 2283 11.92 10.91
2541 2258 12.25 11.33
2575 2415 12.66 1158
23.91 20.41 11.92 8.83
12.33 17.08 10.66 640
20.00 14.00 14.00 Q.00
24,00 21.00 16.00 10.00
24.84 Z20.83 1200 1110

Table7.2. Juice qualily of sugar beel zenotypes (average of two years) under irrigated (E1} and drought {E2) condition

Variety Sucrose (%)
El E2

LECLE 17,33 15,74
LEC 2010 20,84 1744
LEC 2007 19.75 1711
LEC 2004 16.26 15.57
LECHE 17.63 16,70
N 13 20,00 20,00
I 4 18.00 16.00
L56 17,60 12.00

Brix Purity (%)
El E2 El E2
18.53 19.28 93.10 92,58
22,95 2116 91.66 75.66
9221 20.91 00.98 78.57
18,98 18.46 83.25 99,80
20,63 20,70 85.71 £3.50
24,00 2210 83.33 90,33
20,70 22,60 86.99 70.80
20,63 19.95 85.33 73.20

-
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CHAPTER 8

Statistics, Economics and ICT

Factors contributing sugarcane profitability
and financial viability of sugar sector in
India

There were [uctuations in sugarcane production and
its supply to sugar mills during past five years. It
alfected economic [easibility, profitability and
sugarcarie price arrears on sugar mills. The integrated
sugar-energy complex having 7,000 TCD capacity in
U.P has comparative advantage in comparison to
similar capacity sugar-energy complex in
Maharashtra. Keeping in view, sugar production
scenario, sugarcane processing should be diversified
as per market product demand with new innovative
products such ag specialty sugar for various cliental to
focus higher revenue realization to achieve economic
viability and sustainability. There is need to establish
agro-processing hubs for other commodilies
processing and its marketing throughoutyear by using
the sugar mills infrastructure.

There were fluctuations in sugarcane production
and produchivity; sugar recovery stagnalion due lo
climatic conditions such as drought and water scarcity
in Maharashtra during past few years. The adoplion of
early maturing high sugar varicties, waler saving,
mechanization of interculturing operations, ratoon
management, aulumn area surge and inter-cropping
with short durational pulses, oilseeds and vegetables
have improved the farmers income in UF, The area
under EMV cane varieties has increased from 19 per
cent to 88 per cent during past five years. The farmers

have adopted integrated nutrient and pest
management sirategies, mechanized trench, wider
row spacing and waler saving techniques to enhance
productivity to minimize cosl and enhance
profitability. The use of mechanical power in
sugarcane cultivalion has upward trends in
Maharashira and Uttar Pradesh have improved over
the years to address issues of labour scarcity and
higher wages, They adopted sugarcane culter
planter/mechanized trencher for crop planting, multi-
purpose power tillers and rotavator for mechanical
intercultural operations to reduce expenses. The
research findings conclude that the intercrops
inclusion in sugarcane based cropping systems
increase profitability, enrich soil health, adds income
and labour employment, food and nutritional security.

Economics of sugar production in Uttar
Pradesh and Maharashtra

The comparalive sugar processing cost in two
major sugar producing states was estimated and
presented in Table 8.1, [t revealed that the cost of sugar
production varied from ¥ 3,447 to T 3,581/ quintal in
standalome sugar mills with crushing capacity less
than 4,000 TCD in U.P. and Maharashtra, respectively.
The integrated sugar-energy complexes of 7,000 TCD
or more have sugar producton cost ¥ 3,342 to ¥ 3,582
per quintal. The cost of sugarcane has a lion's share of
74 to 82% in total cost of sugar production in different
capacity integrated sugar complexes /mills.

Table 8.1. Economics of sugar production in Uttar Pradesh and Maharashtra during 20019-20

(in ¥/ quintal sugar)

Stand alone Sugar + Co-Gen 4,000-  Sugar+ Distillery+ Ca
al. FParameters/ Cost Components < 4,000 TCD 7000 TCD Gen =7,000TCD
o, up MS ur MS up Ms

1 Sugarcane cost including 2572 2528 2681 2516 2670 2750
harvesting and transport

2 Total cash conversion cost 385 67 360 525 395 L

3 Total interest & depreciation 193 186 158 305 277 215

4 Total conversion cost 525 753 558 835 672 i

5 Caost of sugar production 3447 3581 3239 3451 3342 3582
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Pravaranagar Sugar Mill has in house ethanol
distilleries, has diverted B-heavy molasses for bio-
ethanol production. The sugar recovery of DCM
(Sugar) units was lower as compared to previous sugar
season as these units have diverted B-heavy molasses
for ethanol and hand sanitizer manwfacturing during
year 2019-20. The sugar-energy complexes in UP
adepted efficient processing and distillery
technologies in recently installed distillation plants at
Ajbapur (UP). The cooperative sector mills have to
increase their crushing capacity, sugar recovery to
make them financially viable, seli-reliance and
competitive with private sector mills in UP. and
Maharashtra.

gave net income of T 19.37 per litre to the distillery as
compared to ¥ 12.02 per litre by conventional final
molasses route. The market sugar prices T 7,000 per
tonne, declared by the Covernment of India as MSP for
sugar was applied to estimate economics of bicethanol
production in integrated sugar-energy complexes
having 7,000 TCD capacity. The sugarcane fair
remunerative price {F,{{F} T 2,850 per tonne on base
recovery of 10% declared by CACP for sugar season
2020-21 has been applied to workout returns and profit
from bicethanol production directly from sugarcane
juice. The bioethanol produced directly from
sugarcane juice gives net income of T7 44 per litre The
findings conclude that the diversion of B-heawvy

molasses may be probable option for improving sugar
mills economic health and enhance bicethanol supply
toachieve 10% EBF targets by year 2022,

Economics of bio-ethanol production

As per Ethanol Blending Programme (EBP) policy
2018, Government has fixed 10 and 20 per cent bio-
ethanol blending targets with petrol by year 2022 and
2025, respectively, In the wake of higher domestic
prices, low expaorts and high stoclks of sugar, Govt: of
India has permitted integrated sugar-energy
complexes having distilleries for utilization of B-heavy
molasses and sugarcane juice for bio-ethanol
production. The economics of bio-ethanal from

The diversion of BH molaszes for ethanol
production reduce steam consumption in sugar
processing which led to bagasse saving, improve sugar
colour and quality; increase power supply to national
grid through cogeneration. It may contribute
packaging cost saving, reduces sugar opening stock,
transport cost and curtail per unit effluent treatment

costin sugar-energy complex.
different routes in sugar mills. Table &2 revealed that

i To improve financial viability of sugar-energy
the bicethanol produced through B-heavy molasses = 3 ¥ = BY

Table 8.2. Economics of bio-ethanol production using sugarcane juice, B-heavy and C molasses

Particularsf Economic parameters Final C-molasses B-H molasses Sugarcane juice
Sugar mill crushing capacity (TCD) 6500 6500 6500
Sugar recovery (%) 122 10.85 0
Molasses production (in % cane crushed) 4.5 6.5 0
Sugar production (lonnes/ day) 793 70525 0
Molasses production (tonnes/ day) 29025 422.5 0
Sugar price (T/tonne) 32008 32000 32000
Sugercane/ molasses price [T/ tonne) 5100 9000 2850
Bio-ethanol price (T /litre) 4560 57.61 625
Sugar procduction losses (tormes) ] B7.75 0
Sugar revenue losses (In ¥ lakh) o 2B.08 0
Cost of cane/ C molasses (In ¥ 1akh) 14492 1314 18525
B-heavymolasses price(ln ¥ lakh) i 3803 ]
Bio-ethanol recovery(Litre / tonne) 230 3465 70
Bio-ethanal production(Litre/ day) 67275 154213 455000
Revenue from ethanel(¥ lalkh/day) 30.74 BS54 285.06
Faw material cost (T/litre) 2237 2674 40,71
Conversion cost (T /litre) 11.50 1150 14.5
Cost of bio-ethanol production (% /litre) 3367 324 5521
Net profit (T /litre) 1202 1937 7
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processing sector the Govt. of India had reduced the
G5T onethanol from 18% to 5% and declared premium
and differential price policy to encourage product
diversification for sustainable growth of Indian sugar
mills. Cut of total supply, 77% of bisethanc]l made
from sugarcane juice/B-heavy molasses. India has
achieved the EBF blending of 8.36%.

International sugar trade and export
opportunities for Indian sweeteners

The acceptability of India as a reliable exporter
has improved during past decades. It provides an
opportunity to the Indian raw sugar and traditional
sweeteners as an alternate to export surplus sugar and
jaggery based products to international markets.

The Govt. of India has encouraged sugar export
through reduction in export tax and logistic support.
The sugar export has improved as prices in global
market are fitm.

The Government has made obligatory Minimum
Indicative Export Quota (MIEQ) for sugar export
promotion. To support the sugar export, it allowed the
swap between MIEQ and domestic sales quota for year
2019-20, It has received encouraging response from
sugar mills. It has reallocated nearly 1.0 lakh tonne
sugar as per mills export performance and contracts
signed by them. The sugar export contracts of 5.5
million tonnes (90% of MIEQ limit) have been
finalized.

Impact of TISR technologies in sustaining
sugarcane production in India

A study on impact assessment of Institute
developed technologies such as sugarcane cutter
planter, varieties developed and other production and
protection technologies was carried out. The returns to
research due to sugarcane cutter planter research were
estimated at 7 35.1 per ¥ invested. Institute developed
variety CoLk 24184 has become popular in Central &
eastern UP and Bihar and which has been grown in
about 2 lakh ha area. The benefits in mmonetary terms
due to this variely worth ¥ 411 Crores, out of which
B0.9% was increase in farm income due to higher price
increase on account of its being an early variety was,
and 19.1% was income to the sugar mills on account of
higher sugar recovery.

Assessment of biocontrel of sugarcane insect
particularly woolly aphid was attempted. The
information on the nature and extent of insect
infestation was compiled. The perusal of the literatura
revealad that severe infestation of sugarcane woolly
aphid was reported in 2002 in Maharashtra and
Karnataka, and its incidence remained, in the fields up

to 2005-06. About 3.2 lakh ha sugarcane area has been
reported as affected due to this insect. rwas found that
about 19% area in Karnataka and 29.34% area in
Maharashira were aflected on account of this insect
infestation. The average reduction in sugar recovery in
sugar mills was 27% and vield loss wasup to 23 %, oven
if plant protection chemicals were used: TTowever,
integrated use of chemical and biological control
became more effective as it was followed by 29%
tarmers. The loss was reduced to 10.5% under
integrated use of biological and chemical control,
There was net saving of 12.5% in yield when bio-
control measures are used in combination with the
chemical control measures. In infested sugarcane area
in Maharashira and Karnataka, economic saving by
using integrated control measures for woolly aphid
was worked out at ¥ 1,056 crores (renge T 260 t0 1,152
croves) per vear for sugarcane with average cane yield
of 80 t/ha.

Development of district-level database on
sugarcane growth and sustainability

Data on sugarcane area, pr::dur!im‘t and
productivity was compiled for the last 30 yvears in
respect of major sugarcane growing areas. The
sugarcane growth scenario was analyzed at national,
regional (sub-tropical and tropical regions) and all
major cane growing states for the period of 30 years
from 1989-80 to 2018-19, The analysis at district level
has also been carried out for Uttar Pradesh, The
analysis at national and regional level revealed that the
area growth in sugarcane was more than 1 per cent per
year at all-India level as well as for the tropical region
whileit was less than 1 per cent per year in sub-tropical
region (Table 8.3). The productivity growth, though
less than 1 per cent per vear, it was high in sub-tropical
region compared to all-India level as well as tropical
region. The productivity growth in tropical region was
negative highlighting that yield levels in last 10 to 20
years could not increase beyond already achieved
level. The 30-year period was also sub-divided lo
analyse the growth scenario for every decade, During
the period 2009-10 to 2018-19, the productivity growth
in sub-tropical region was quite impressive at 3.499%
CAGR and the area growth was also more than 1 per
cent per year. The growth was negative in tropical
region during same period for sugarcane area and
productivity levels. The analysis highlights that there
is potential to increase the productivity levels in sub-
tropical region and this region must be given emphasis
for future sugarcane crop planning,

In sub-tropical region, Punjab, Haryana and Bihar
has experienced significant area growth of 3.5 per cent
and more while Uttar Pradesh, already a sugarcane
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intensive state, has shown growth of less than 1 per
cent per year during the last deerde (Table 8.4). The
productivity growth was quite impressive in U. P,
Bihar and Punjab. The productivity growth in Haryana
and Uttarakhand was comparatively low, but were
positiveas1.44% and 1.85%, respectively.

In tropical region, the area and productvity
growth has remained negative for Tamil Nadu and
Gujarat. The area growth was also negative with
marginal increase in productivity in Andhra Pradesh.
It highlights that these states are finding it difficult to
maintain sugarcane area and productivity levels
already achieved. The major sugarcane growing states
like Maharashtra and Kamnataka has experienced
positive area growth of 0.774% and 1.214%. These
states also could not maintain the achieved
productivity levels and exhibited negative
productivity growth during past deade.

District-level sugarcane growth scenario in
UP

The district-wise information on sugarcane area,
production and productivity in UP was compiled and
analysed for the period 2008-02 to 2017-18. Strategic
distribution of the sugarcane growing districts in the
state was worked out. Out of 118 districts in India,
where sugarcane has more than 5,000 ha area and its
cultivation directly suppaorts the sugar indushy, 4]
districts were in UP State. Sugarcane growth scenatio
was analvsed for these districts of UP. The CAGR of

area and productivity of sugarcane in these districts as
well as their relative spread index (RSI) and relative
yield index (RYT) was worked out Qutof 41 major cane
growing districts almost all the districts {except two
districts) outside sugar industry zones have
experienced positive growth in productivity during
the period. However, 13 districts including the most
interisive districts of Meerut and Muzatfarnagar have
exhibited negative growth in avea, The districls were
classified on the basis of growth scenario as given in
Table&.5.

The analysis reveals that the most of districts in state
have negative or no growth in terms of sugarcane area
districts of Pilibhit, Bareilly, Sitapur, Lakhimpur
Kheri, Bahraich, Gonda, Hardoi, Shravasti, Kasganj
and Ghazipur have exhibited significant and positive
growth in area ag well az in productivity during the
last decade. These districts have the potential for
future growth and may be considered as high potential
districts. They also need to receive R & D input for
ensuring sustainable growth of sugar sector, The
analysis further highlights that central UP has
crnerged as the major region responsible for growth of
sugar sector in U.P. while western UP has finding it
difficult to maintain its sugarcane intensiveness as
shown by negative area growth.

Estimation of sugarcane cost of cultivation in UF for
season 2020-21

Based on rapid appraisal of 14 farmers in Central UP

Table 8.3. Area and productivity growth (CAGR-%) of sugarcane at regional level in India

Sub-tropical
i Area Productivity
1985-90 o 1998-99 (P1) 1.003 1162
1999-00 to 2005-09 (P2) 0567 0.054
2009-10 to 2018-19 (P3) 1.004 3490
Whale Period (1) 0.838 0.64%

Tropical region All India
Area Productivity ~ Area  Productivity
rm7 D:3gg 1.782 0.972
1.602 b 1218 T
Azl 0731 0515 1272
1.662 0.067 1191 0353

TableB.4. Area and productivity growth (CAGRY) of sugarcane during P3 (2009-10 to 2018-19) at state level

Indicator Sub-tropical States

Uttar Pradesh Bihar Uttarakhand Haryana Punjab
Area 0.795 3.674 -1.697 3.435 4.410
Productivity 3.657 4,879 1858 1442 &.516
Indicator Tropical States

Maharashtra Karnataka Tamil Nadu Andhra Gujarat

Pradesh

Area 0.774 1.214 -7.468 -B5.766 -0.792
Productivity -0.257 -1.283 -0.931 0.160 -1.971
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(Hardoi and Sitapur districts), cost of cultivation for
the sugarcane seasor 2020-21 in UP was worked out.
The per tonne cost of sugarcane production were
communicated to the Sugarcane Department,
Government of Uttar Pradesh as an advisory note for
fixation of sugarcane price (SAP) in UP. The cost of
cultivation of sugarcane was < 2,984 per lonne.

Analysis of agricultural labour absorption
in sugarcane cultivation in major cane

growing states of India

The pattern and trend in labour use in sugarcane
cultivation in India and at disintegrated level, across
farm sizes in intensive agro-climatic zones of two
major sugarcane growing states, Maharashtra and
Uttar Pradesh was analysed for the period 200010 2017,

The labour use per sugarcane crop was high in
tropical compared to sub-tropical. The U.P. used
1191.4 hrs per ha while Maharashtra used 1728.8 hrs
pet ha during QF vear 2016-17, The decrease in labour
use sugarcane during the reference period was found
to the extent of 16% in Maharashtra and just 1.6% in
UP.

Analysis of agro-climatie zones (ACZs) in UP.
reveals that Central Plain Zone (CFPZ) has exhibited an
increase (50.7%) in total human labour, casual labour

(CL), machine labour (ML) and bullock labour (BL)

absorption while the main sugarcane intensive zone in
western UFP (WPZ) has observed a decline in
absorption in previously achieved levels. In
Maharashtra, main sugarcane intensive zone,
Transition Zone -2 (TRZ2), has observed an increase in
the HL, CL, AL, ML and BL use, while the mnost of other
zomes have recorded a decrease in these components.
Analysis across farm sizes reveals that total HL and CL
use has increased on medium farms in UP and on larze
farms in Maharashtra. On the contrary, ML use has
increased on marginal farms in UP while it has
increased on marginal as well as on large farms in
haharashira.

The labour productivity in sugarcane at national
level has increased by 28.1%. The factor shares (shave
of wage in value of output) increased insignificantly
from 4.5% to 47% at all India level, depicting that
labour productivity increased largely due to
mechanization resulting in displacement of labour,
rather than due to techneological changes.

There is a need to promote mechanization to
mitigate labour scarcity and ensure high labour
productivity.

Development of web-based reporting
system for AICRP on Sugarcane

A web-based application, AICEFP Feporler, has

Table8.5. Classification of sugarcane growing districts in UF on the basis of growth criteria

Dislricts
Pilibhit, Bareilly, Lakhimpur Kheri
Hapur, Bagpat and Amroha
Shamli, Meerut, Bijnore, Ghaziabad, Muzaffarnagar and
Bulandshahar
Gonda and Sitapur
Fashinagar, Saharanpur, Sambhal and Bast

Balrampur and Moradabad

Shaljahanpur, Hardol, Bahvaich and Shravast

Rampur, Ayedhya, Maharajganj and Badaun

Kasganj and Ghazipur
Sultanpur and Ambedkarnagar

Aligarh, Ballia, Mau, Deoria, Jaunpur, Barabanki and

51. Growth Criteria
Highly intensive sugarcane districts {RSI >=100)
1 BYI=100, Productivity growth +ve and Area
growth +ve
2 BY1=100, Productivity growth +ve and Area
growth constant
3 EYI=100, Productivity growth +ve and Area
growth -ve
4 EYI 50 -109, Productivity growth +ve and Azea
growth +ve
5 RYI 50 -100, Productivity growth +ve and Area
growth constant
& RYI 50 -100, Productivity growth +ve and Area
growth -ve
Moderately intensive sugarcane districts (RSI 50 to <100)
7 RYI 50 -100, Productivity growth +ve and Area
growth +ve
8 RYL 50 -100, Froductivity growth +ve and Ares
growth constant
Less intensive sugarcane districks (R51 <50)
9 EYT50 -100, Productivity growth +ve and Avea
growth +ve
10 EY1 50 -100, Productivity growth +ve and Area
growth constant
11 RYI 50 -100, Productivity growth +ve and Area
growth -ve

Azamgarh

MNote: BS1 and EY] refers to relative spread index and relafive yield mdex
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been developed to provide an effective data recording
and reporting platiorm for AICKF on Sugarcane. User
can access the software over the Internet using URL
https:/ /iisr.icar gov.in/iisr /aicrp /software /index.js
p from any standard web browser. Dhuring the year
2020-21, modules for recording updation and deletion
of experimental trial data of crop production
experiments have been developed.

In additon, modules for recording and updation
of daily and monthly metecrological data of AICEP
centres and the modules for analysis of experiinents
under Split Plot Design were developed.

The Added Treatment Profiles Treatment and
Attribute Schedule in the system for ZVT and Crop
Production trials of year 2020-21 was added as per
technical programme.

Excel files for recording of ZVT data were created.
Links of same are accessible to AICEP Centre
Incharge's, Principal Investigators and Project
Coordinator after sign-in on AICRP Reporter software.
Modules to manage stakeholders remarks in AICRP
trials werealsoupdated.

AICRF (Sugarcane) collected data of for year 2019-
20 from its centres through this software using both
ornline data recording and through excel file
generation. The architecture of AICRP Eeporter is
giveninFig. 8.1.

Figure 1. Histogram of CV {"%) for Plant
Crop of Sugarcans
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Figure 3. Histogram of CV (%) for Early
Crop ol Sugarcans

Database Server (MySQL)

® Baslc Record (Broject, Contre, Efical, Troatmaent and Charaa

# Technical Programme (Experiment, Treatment Schedule, Chemoter
Altnituie Schadule

§ Observation (Tnal Profile, Trel Obssrvition (Treatment-wise, Moo=
vabietl Wiesdbiarl Cotmis ] Activilios. Remarkel @

Web Server (Apache Tomcat)
# Data Recording
¥ Data Analysis | Reporting for Decision Support
8 Access Setlings

User Interface

Fig 8.1. Architecture of AICRP Reporter

Online database and mixed model analysis of
sugarcane varieties tested/released in India

Upper limit of coefficient of variation for cane yield
infield experiments

During 1991 to 2020, a large number sugarcane
Experiments (52(1\5:] were conducted in fve su garcane
zotes, The trials were conducted in Randomized
Complete Block Design (RCBD). Number of
replications were three for nearly 98% of the
experiments, The study aims to know the extent of
variability in experiments in different zones, The data
on standard error, coefficient of variation (CV) and
critical difference (CD) of each experiment were
collected tor yvield and sucrose (%),

Figure I Histogram of CV{%) for
Ratoon Crop of Sugarcans
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Figure 4. Histogram of CV (%) for Mid-
late Crop of Sugarcans
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Figure 5. Hiabtograsnm of W (%) lor
Basgarcarne Creogy (il Ui )

Table 8.6. Bootstrap statistic and upper fiducial
limit of CV (%) for sugarcane crop (All units)

ALL units
N 4803 4803 4803
Y e 10 5 1
Statigdc .83 3.az 232
Bias 0.000607 00M0R24  -0.000002
Std. Exzor 0.074 0.074 0.074
Lower limit R.796 8.976 8,734
Upper limit 5037 3,061 9110
Z test 120.286° 119,545 120.941*
Interval 0.242 0.285 0,376

*Significant at 5% level of significant

Out of 5265 experiments, significant results were
found in 31.23% experiments for cane yield. The
majority of experiments had CV below 15%. and the
distribution was non-normal. The CV (%) substantial
departure from normaly (Fig. 8.2 AB,C.D). A
nonparametric Bootstrap method was used to
caleulate the upper limit of CV{(%), when normality
assumption was notrequired,

Bootstrap bias is negligible for all the crop of
sugarcane, As level of significance increases, the upper
limit of CV (%) decreases. Itis inferred that upper limit
of CV (%) is more in ratoon than the plant crop because
the gaps in sugarcane field is more in comparison to
plant crop. In case overall experiments, upper Aducial
limit of CV (%) for sugarcane was estimated as 9.110,
9.061 and 9.037 at 1%, 5% and 10% level of significance,
respectively (Table3.6).

Efficiency of designsin field experiments

Two experiments were conducted in to
randomized complete block experiment replicated
twice with 21 cultivars and alpha lattice design with
incomplete blocks with two replications, 21 cultivars, 3
blocks within a replicate and 7 plots per block ineach
replication. The randomization of 21 cultivars was
done with Design Resources software. The data for
Germination (30 days after planting } and Germination
160 davs after planting). Lay oul plan, randomization
and statisbcal analyses of alpha lattice design and
randomized complete block design were carried out

by using SAS9.3.

Efficiency of Alpha Lallice Designs (ALD) as
compared to Randomized Complete Block Design
(RCBDY) was workedoul. An estimated relative
efficiency (ERE) less than 1 indicates that RCBD is
more effivient, while value nearly equal to 1 suggests
that the two designs yield similar results, Value of ERE
greater than 1 sugpests that alpha lattice designis more
efficient design than RCBD.

Coefficient of variation (%), error mean square
and standard error of the difference between two
means, efficiency of designs, gain in efficiency and
least square mean of different varieties for two designs
were calculated. Significance at 5% level of different

characters in different designs were tested.

Coafficient of variabon (%) for most of the
characters in Alpha Lattice Design was found low in
comparison to Randomized Complete Block Design.
indicating that Alpha Lattice Designis more suitable. It
indicates more precise estimate of standard error of
mean. In this analyses, coefficient of variation is either
less than in Alpha Lattice Design in comparison to
Fandomized Complete Block Design or it is equal in
boththe designs.

Efficiency of Alpha Lattice as compared to RCBD

Relative efficiency of Alpha Lattice as compared
to RCBD in field were better for germination (30 days),
germination (60 days), tiller (90 days), tiller (180 days),
tiller (210 days), sucrose (%) at 10 months, height at
harvest, girth at harvest, irdernode at harvest, total
weighl al harvesl. Similarly gain in efficiency (%) of
Alpha Lattice Dresign (Field) vs RBD in Alpha Lattice
Design (1) were found more,

Alpha Lattice Design was found superior over
both the Randomized Complete Block Design.
However In qualitative characters, Alpha Lafttice
Design was inferior than Randomized Complete Block
Design because qualitative characters in sugarcane
mainly depend upon weather factors like low
temperature. Overall, Alpha Lattice Design was found
superior over Randomized Complete Block Design for
detecting genotypic difference of mean in advance
level of trials of sugarcane specially conducted under
Varietal Improvement Programme of AICRFP on

Sugarcane.

Least square mean of different varieties
conducted in Alpha Lattice Design and RCBD for

ranking of the varieties are presented in Table 8.8, Out
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Table 8.7. Relative efficiency of Alpha Lattice as compared to RCBD and gain in efficiency

Al Lattice Dwesi Alpha Lattice ;
Sugarcane Character [Fiilh; 25 RBD in ﬁ;‘m Delzign Bildyy | Shm Cilitin eetceacy

Lattice Design (1) EADmBiddqn < Bdeamofl  ofll
Cearmination (30 days) 19910 112.07 99.10 1207
Germination (60 days) 198.09 15230 9809 5250
Tillex (%0 days) 123.25 12694 23.25 26.98
Tiller (150 days) 127.47 305.27 2747 205.27
Tiller {210 days) 91.95 11227 -2.05 1237
Brix (%) at 10 months 99,44 64.37 -0.56 -35.63
Sucrose (%) at 10 months 101.53 8701 153 =295
Height at harvest 11348 151.03 1548 51.03
Girth at harvest 121.80 171 21.80 -87.29
Brix at harvest .98 26.75 -9.04 73.25
Sucrose at harvest 02.35 1963 -7.65 -30.37
Internode at harvest 11543 54.80 1843 -45.20
Total cane at harvest 93.48 104.27 .52 427
Tatal weight at harveast 100.43 16054 0.43 60,54

Table 8.8. Least square mean of different varieties conducted in Alpha Lattice Design and RCBD

Tiller (90 days)in  Tiller (90  Tiller (180 daye)  Tiller (180  Yieldin Alpha  Yield in

Variety Alpha Laktice days) in in Alpha Lattice days) in Lattice Design  RCBD
Design RCBD Design RCBD
Co 0238* 53.65 62.26 75.69 68.92 317 3349
Co] 64* 5113 5162 50.23 .50 15,77 1211
Colk 9202 8225 7314 87.96 5844 75.14 TR AT
CoPk 05191 90.44 24.67 96.98 96,62 55.92 59.65
Colk 15205 9793 8518 g6.3d 9784 56.26 45.07
Colk 09705 33.83 43 365 4722 41.07 36,74 4130
Colk M184* 8327 a749 10092 100,56 6225 65.97
CoSe 03234 8636 el 10601 11252 a3 7114
Cob 08276 6415 7268 59,45 53.80 4533 4985
CoPant 5224 11017 10115 B 28 68,15 4880 4559
Co 05021* 105.30 110,18 0930 9917 7536 733
CosS 08279 7178 7hy2 10622 10557 5077 57.64
CoSe 01424 117575 1271.98 10578 105.42 A5.56 6929
CoPant 97222* 79.88 6712 75.23 8173 6521 57.02
CoS 97261 7o.8a 7239 o7 6l 91.53 62136 66.82
oS Felrr #8540 TR 10624 106.11 5765 5687
Co 1148 93.03 o7al 111.33 111,21 £33 58.87
B 91 10280 106,34 10052 101.18 3318 40.05
Colk 09204 11665 107.63 114 32 11431 7828 Fr AT
CoLk 11206 14604 15091 G027 9014 5066 44 60
Collk 142071 7224 Vb33 G282 307 7.7 T8.78

*- are checks or standard in Advance Varietal Trials and Initial Varietals Trials of North West Zone and North
Central Zone of All India Coordinated Research Project on Sugarcane.
Figures marked by red colour depicts top four rank varieties.
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of twenty-one varieties, among top four varsities, three
are same in Alpha Lattice Diesign and RCBD for tillers
at 90 and 180 days and yield. It indicated that ranking
of the varieties are not different for cane yield, if we
change the design. Most of the varieties are superior
than the tested varieties. Seventy five per cent ranks of

the varieties are same in both the design.

Effect of blocking in Alpha Lattice Design and RCBD

In Alpha Lattice Design, out of fourteen
characters, only two qualitative characters i.e. Brix and
sucrose at 10 months were found significant at 5%.
Fourteen characters were tested non-significant at 5%

ICAR-INDIAN INSTITUTE OF SUGARCANE RESEARCH

level of significance for replications which alse
indicated that the blocks formed in RCBD were
homogeneous within replication. If we compare level
of significance (value of alpha) in Alpha Lattice Design
and RCBD in field, it was found less for Alpha Lattice
Design than RCBD. So we can conclude that the blocks
in Alpha Lattice Design were more homogeneous than
RCBD.

It is concluded that alpha lattice design was more
efficient than complete randomized block design
conducted separately with same number of varieties

for most of biometical characters.
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CHAPTER 9

All India Coordinated Research Project on Sugarcane

In order ta enhance sugarcane and sugar
productivity in differant sugarcane growing zones,
relevant programmes were undertaken which
encompass crop improvement for developing high
yielding and high sugar varieties, crop production and
crop protection technologies to enhance cane

Sugarcane varieties identified

Following four sugarcane varieties have been
identified in Varictal ldentification Committee

Meeting of AICRP on Sugarcane:

productivity, sugar recovery and to sustain soil
fertility. The approved research programmes were
conducted at 22 repular and 14 voluntary rentres. The
salient achievements of the project were also presented
and discussed 33" Biennial Workshop of AICEP on
Sugarcane held at the ICAR-TISR, Lucknow during
October 18-1%, 2020. The salient achievements in terms
of varietal / technological development are mentioned
below:

A. Varietal development programme

To develop location specific high yielding
sugarcanc varietes with high sugar, zonal varietal
trials of early and mid-late maturing varieties were
conducted to screen the promising genolypes. In view
of developing abiotic stress tolerant varieties, ISH &
IGH programmes are being excculed al various
centers for both drought as well as water-logging
conditions. A total of 26 Zonal Varietal Trials (12 in
early, 10 in mid-late and 4 trials combining early and
mid-late maturity groups) were conducted during the
year 200920, A total of 47 entries in early group, 52
entries in mid-late group and 47 entries combining
both the maturity groups were evaluated. Among the
entvies evaluated, 19 entries each in early and mid-late
and 6 entries in the combined trial of early and mid-late
groups were found to be promising. In Peninsular
Zone, M5 13081 and Co 13013 were identified as the
qualifying enfries based on the mean performance in
two plant and one ratoon crop.

CoS 12232 (Sahaj 3) : This sugarcane variety has been
develaped by UPCSE, Shahjahanpur inmid-late group

for the North West Zone and identified in 2019. The
variety has exhibited cane yield 8886 {/ha, CCS yield
11.21 t/ha and surrose 18.18% in juice. This variety is
non lodging, non flowering, better ratooning and
nutrient responsive, Reachon tored rotwaz R to MEL

Co 13035 (Karan 14) : This sugarcane variety has been
developed by [CAR-SBI Regional Centre, Karnalin

O
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mid-late group for North West Zone and identified in
2019. The variety has exhibited cane yield 86.76t/ha,
CCS yield 11.00 t/ha and sucrose 18.25% in juice.
Reaction to red rot was K to ME. The variety is least
suscephible to shoot borer, top borer and stalls borer,

CoC13339: This sugarcane variety has been developed
by SES, Cuddalore in mid-late group for East Coast
Zone and identified in 2019, The variety has exhibited
cane yield 117.97 t/ha, CCS yield 15.16 t/ha and
sucrose 16.21% in juice. This variety is moderately
resistant to red rotand YLD

N7

Co 12009 (Sankalp) : This sugarcane variety has been
developed by ICAR-SBI, Coimbatore inmid-late

" . . /. L. ! . )
" el " ue

group for Peninsular Zone and identified in 2019, The
variety has exhibited cane yield 119,65 t/ ha, CCSyield
17.31 t/ha and sucrose 19.91% in juice. Reaction to red
rot, MS-MR (plug) and R (nodal), resistant to smut &
YLD

B. Crop production and protection
technologies

To address the abiotic stress conditions and
emerging location specific issues, the studies under
crop production discipline were mainly concentrated
under the aspects such as - integrated nutrient
management schedule, for sugarcane produaction
system to ensure good soil health and crop
productivity; agronomic evaluation of promising
genotvpes for their performance potential under
variable row spacing and enhanced fertility level,
assessment of climate change impact on sugarcane

. ™,

—
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productivity and also to assess the water productivity
and drought tolerance potential of newly released
varieties of sugarcane for different agro climatic
condifons. The results are summarized as below:

* The combined application of organic and
inorganic sources of nutrients was found
comspicuously better over the use of fertilizers
alone across the centers. Application of nutrients
through organic sources in plant-ratoon system
brought about substantial enhancement of soil
health parameters in most of the sugarcane
BT OWITYE ZOTIES,

o Addition of 20 t/ha FYM/ compost along with
inorganic fertilizers applied on the basis of soil
test, soil test crop response for targeted yield or
on the basis of general recommendation for the
region has shown positive effect on sugarcane
growth and yield in second ratoon crop.

* Response of bio-fertilizers (Azotobacier/
Gluconacetobacter/ Azospirilliom /PSB) was more
pronounced In peninsular zone, Comparative
response of FYM/Compost @ 10 t/ha with
biofertilizers (Azotobacter/Gluconacetobacter
+PSB) and soil test basis application of NPK on
number of millable cane were found more
prominent in the North Ceniral and East Coast
Zone.

° Elite genotypes belonging to early and mid-late
maturity groups were found to perform well at
wider gpacing of 120 em in sub-tropical region
and at 150 e in Peninsular and East-Coast
Zones,

] Muoisture stress dIJTiI!E pre-monsoan gT:'.an:h
phase brought about significant reduction (20 to
35%) in cane yield across all the zones. Keeping
this in view, water efficient sugarcare varieties
both early and mid-late have been identified for
different zones.

The crop protection included the studies on the
aspects hoth of Planl Pathology and Entomology. In
Plant Pathology, more number of isclates were
obtained from the popular varieties such as Ca 0238,
Co 89003, Co] 64, CoJ 85, Cab 8436 and Col 0265. In
MNorth West Zone, the centres mir, Lucknow and
Shahjahanpur reported emergence of new strain of
C. falcotum, causing disease incidence in the variety
Co 0238, while Karnal centre reported possible
emergence of new pathotype Cf 89003 (isolated from
variety Co B9003). Sixteen centres cartied out survey
for occorrence of sugarcane diseases that are naturally
occurring in their locations.

o  In Uttar Pradesh, red rot was noticed to the tune
of 7 to 60% in Co 0238 and up to 30% in CoSe 95422
and CoS5 8436. Karnal centre reported incidence of



red rot in the varieties CoJ 88 (20-30%) and CoH
167 (20.0%).

In North Central Zone, Pusa centre observed 10%
incidence of red rot and smut and up to 20% wilt
incidence in many varieties. In East Coast Zone,
Anakapalle recorded red rot incidence in Ca
62175 and CoV 89101, The centre also recorded PB
upto30% and wilt upto 20%.

In Peninsular Zone, Navsari cenitre reported
major diseases like Wilt, Red rot, Smut efe.
Coimbatore centre reported that YLD and grassy
shoot disease {(GSDY) were more Common across
the varieties.

However, wilt was observed in new wvariety
Co 0212 and Red rotin Co 86027. The centre also
reported severe incidence of Pokka boeng in
Co 06022 and PI1110. Five cenlres were involved
in pokkah boeng management experiment and
the results showed that sett treatment (over night
soaking) alomg with foliar spray of fungicide
{(Carbendazim @ 0.1%) at 15 days interval was
found most effective,

During the year 2019-20, six projects were
conducted in entornology discipline of ATCEP (S)
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at 10 centres (regular and voluntary) under four
sugarcane growing zones of India. Severe to
maderate incidence of sugarcane insect pests viz.,
ESE, root borer, internode borer, top borer, white
grub, scaleinsect, white flv, mealy bug, web mite,
sugarcane woolly aphid, rusty plum aphid,
thrips, black bug were reported from different
parts of the country,

Some uncorninon insect pests viz., plant hr.-pper
{Eoeurysa flavocapitata), blister mite were also
reported. Invasive insect pest, Fall army worm
(Spodoptera frugiperda) was reported this year also
on sugarcang [rom Andhra Pradesh and Tamil
MNadu.

Mass multiplication of sugarcane bio-agents
using cosl ellective lechmiques was done for
Trichogramma chilonis, Euwmicrosonia sp.,
Fudgoroecia melanoleucs, Beawwerip bromgniarhi,
B. bassiann and Metarhizium enisopline for use
against various insect pests,

Low incidence of insect pests with higher yield
and B:C ratio was recorded in IPM plots as
compared to farmers' practice in all the
experiments conducted by different centres.
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CHAPTER 10

Outreach Programmes & Technology Management

Entrepreneurship development for sugarcane
seed production and multiplication

Seed cane of varieties wiz, Colk 94184, ColLk
09204, Co%8014, Co 0118, Co 08272, Co 08279, Colk
11206, Collk 11203, Colk 14201, CoS 13235, Co 15023
and Co5 09232 was sown on farmers' fields in Sitapur,
Lakhimpur Kheri, Farrukhabad, Ballia, Pilibhit and
Hardai districts of Uttar Pradesh, A total of 69 seed
cane plots in 24.50 ha area was maintained in fields of

42 farmers (Fig. 10.1)
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Fig. 10.1. Area (ha) and no. of seed cane plots under different
varieties (2020)

The entrepreneurship training for beneficiary
farmers was organised in the month. to provide
information in seed cane CTop raising, new cane
varieties, molivate farmers for enterprising in cane
seed and multiplication of new sugarcane varieties.
Farmers' visit to model farm on seed crop and
integrated farming was organised for experiential
learning of farmers in true spirit of “seefng 15 believing .
Seed cane producer club was formed in the villages
and a meet was organised for motivating them for seed
cane business. The data on entrepreneurial ability of
farmers (30) was collected on aschedule commprising 10
parameters/traits of entrepreneurial behaviour (EB)
wiz,, risk taking, innovativeness, hope of success,
persuasability, manageability, self confidence,
knowledgeability, persisience, use of feedback and
achievementmotivation to develop an entrepreneurial

behaviour index (EBI) as presented in Table 10.1

The overall EBI was increased by 32.67%,
however, the maximum increase of 52.87% was
recorded in Achievement Motivation attribute of
'Enh'eprenem'ia! Behaviour. The considerable
inecreases in all the attributes of EB was recorded,
which was helpful in enhancing entrepreneurial spirit
among farmers.

Table 10.1. Entrepreneurial behaviour index of
farmers (n=30)

5. Attributes Entrepreneuarial % Rank
M. behaviour Increase

indey ()

Fre Post
1 EKisk taking ha Bl 7240 2746 VTl

2 Hope of suceess 5460 6560 3564 X

3 Persuability 5150 #0970 35.34 L}
4 Managoealbility 3625  T220 3013 VI
5 Self confidence 5320 7140 E R | m
b Enowledgeability 5825 7550 3133 v
7 Persistency 5250 6580 724 IX
8 Feedback Usage 5350 7070 3215 v
g Innovativeness 5270 68.70 .36 Vi

10 Achicvement 4880 74.60 BLRT I
maotivation

Entrepreneurial 52 88 TGS 3267

Behaviour Index

Seed cane yield, utilization and economics

Seed cane of 11 varieties viz., Colk 94184, Colk
09204, , Colk 11205, Colk 11206, Colk 14201, Co
9R014, Col'k 05191, Co 0118, Co 08272, Co 08279 and
CoS 09232 raised in 55 seed cane demonstration plots
covering 23.50 ha area, of 40 farmers in 20 villages in
Sitapur, Lakhimpur Kheri, Hardoi, Farrukhabad and
Ballia districts of UP. Autumn seed cane was raised in
22 ha area and 52 seed cane plots, wheras spring cane
was raised in 1.5 ha and 3 seed cane plots. The crop was
raised with practices recommended for seed cane crop.
The average yield obtained for seed cane of different
varieties varied from 98 to 120 t/ha (Table 102},
However, the average seed cane yield for all the
varieties was 10804 t/ha. A total of 2633 70 tonne seed
cane was produced out of which 60.72% (15923 1) was
utilized as seed either through sale to other farmers or
ot owrt farm to raise seed cane crop in order to
multiply sead of new varieties and rest of the harvested
cane i.e, 1034.4 t (30.28%) was supplied by farmers to
sugarmill/jaggery unit for crushing.

The average profit and B:C ratio for seed cane was
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Table 10.2. Seed cane yield, seed cane produclion & utilization, economics of seed cane crop (planted in 2019-

2020 and harvested in 2020-2021)

Averape  Totalseed — Sesd cane utilization pattern Crose Return (€ /ha) Mt
Variety yield cane fin t} profit
(t/ ha) produced (%/ha)
{1 For sced Crushing  Seed® Crushing@  Total
nltiplicaion 4000 /'t 3250 & 3150/t
Colk Tia 682 400 (58.65) 282 (41.35) 258060 147826 405386 285886
154
Co 0115 120 B0 550 (70.51) 230 (29.49) 338446 115011 453459 335459
Colk 108 224 150 (46.20) 174 (53.70) 200016 182688 382704 262704
(204
CoQB272 108 21& 150 (87 96) 26 (12.04) FIET 52013 32000 312000
Cof5014 116 232 130 (56.03) 102 {43997 255970 165767 425746 J05746
CaPk 118 118 0 (0] 118 (100) 0 371700 3F1F00 251700
05191
Co 08279 98 147 Tl (47 62) 77 (BL38) 186670 161697 348367 2IRI6T
Collk 102 612 47 {68.62) 19:2 (31.37) 230010 1007492 Jg0u0z 260802
11206
Collk 104 20.8 20,8 (100.0) 00 416000 D 416000 296000
11203
Calk 105 315 31,5 (100.0) a0 420000 0 420000 300000
1420
CoS0u232 106 02 15 (70.75) 6.2 (29 25) 209580 100764 4007465 2B0746
All 108.64 2633.7 15993 10344 263865 138680 402555 282555
varieHes (60 72%5) {39.28%:) (B:C-
135
Conve- 75 0 Q 70 (100%) ) 2437540 243750 143750
ntional (B:C-
1.44)
Percentage increase in net profit of the farmers 96.56

*Froduction cost @ T 120,000/ ha {for seed cane crop) & T 1,00,000/ha {for conventional methad)

¥ 2,872,555 per ha and 2.35, respectively, The average
profit ¥ 143,750 per ha and B:C ratio of 1.44 was
recorded under conventional method in the study
areas. The maximum profit of ¥ 3,33,459/ha was
obtained for variety Co (118 and minimum was [or
CoS 08279 ie T 228,367/ ha. The highest yvield and
utilization for seed purpose was the reason behind
maximum profit for variety Co 0118, Tha cane varieties
Co 0118, CoLk 24184, Colk 14201 and ColLlk 11203 are
gaining popularity among farmers and hold good
promise for replacement of Co 0238, which is now
slipping out of farmers' favour due to heavy pest and
disease infestaton.

Collaborating Programme on Public-
Private-Farmer Partnership (PPFP) model in
sugarcane

To harness potential, FPublic-Private-Farmer
Partnership (PPFP) model was developed and
implemented. The outcome of the programine is very

encouraging. More than 5,000 progressive farmers and
development workers from other states visited
farmers' fields where interventions were introduced in
PPFP mode and interacted with beneficiary farmers.
The model is the oulcome of the Memorandum of
Understanding (MoU) between ICAR-IISR, Lucknow
and DCM Shriram Limited, MNew Delhi for the
collaborative programme on “Doubling Farmers'
Income” initiated in four sugar mills of DCM Shriram
Limited, The original Mol was signed on 19% August,
2017 at ICAR-TISE, Lucknow.

As per Mol, the collaborative programme isto be
implemented from 20 villages (5 villages in each of 4
sugar mills til1 31" July 2024,

Operational area of the programme:

The operational area consists of five selected from
villages each of 4 sugar mills. The names of villages are
giveninbox.
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1. DSCL Sugar- Ajbapur, District- Lakhimpur
Kheri
Selected villages- Ajbapur, Mahmoaodpur
Bhagat, Jasmadi, Mastipurand Jalalpur Gopi
2. DSCLSugar-Rupapur, District- Hardoi
Belected villages- Munder, Kanhari, Amirta,
Timirpur and Rawatpur
3. DSCLSugar-Hariawan, District- Hardoi
Selected villages- Hariawan, Ahmdi,
Kayampur and Jiyo, Kuivan
4. DSCLSogar-Loni, District- Hardoi
Selected villages- Loni, Nagla Bhagwan,
Dharmapur, Nagla Kallu and Rebha Muradpur
Baseline survey in the villages is being conducted
to assess the current scenario with respect to vield,
income, demography, resource condition ete, The PRA
tools were implemented to assess the resource
conditions of the villagzes.

Technology assessed on farmers' fields
1. PGRtechnologyinsugarcane
The application of PGR in sugarcane was
experimented upon.

The treatments given were setts spaking in Ethrel
@ 100 ppm (25 ml/100 litres) for 24 hrs before iis
planting. Foliar spray of 200 ppm Ethrel at 25 DAP.
Cane variety-CoLk 0118,

[n autumn planted sugarcane, increase of 38.10,
30.43 and 3B.66 per cent in germination, initial shoot
population and tillers count, respectively was
recorded (Table 10.3). Increase in growth parameters
like cane lenth (10.22%) and cane girth {17.78%) was
also observed. An increase of 61.97 per cent in cane
yield was recorded which culminated into an increase
in profit 82.28 per cent. However, the application of
ethrel was found beneficial in enhancing quality
parameters as increase in pol (4.06% in juice and 4.07%
in cane) was observed. The sugar recovery of 11.65 per
cent and 11.00 per cent in treated and control was
recorded, respectively.

2. Intercroppinginsugarcane

Intercropping technology was demonstrated in
farmers’ fields to assess its impact on erthancing vield
underreal farming situations. In the year 201%-2020. 15
intercrops with autumn/spring cane (vegetable pea,
potato, tomato, mustard, lentil, chickpea, cabbage,
cauliflower, pigeonpea, garlic, french beans,
mungbean and banana) was demonstrated,

The highest profit¥ 4,64,500 ha with B:Cratio 2.58
was recorded by tomalo grown as intercrop with
sugarcane and the lowest profit ¥ 207500 ha with B:C
ratio 1.48 was earned by the farmers with mustard.
The profit for all intercrops was much higher than the
profit recorded at sole cane cropi.e. ©1,60,000 ha (Table
10.4). This establishes intercropping with sugarcane as
profitable comparisontosole crop.

Table 10.3: Autumn planting with two bud setts in October 2019 (Co 0118) and harvested in September 2020

Growth parameters
Germinaiton (%)

Initial shoot population at 45 DAP ( ha)
Tillers count at 180 DAP ( ha )
Met millable cane (lac/ha)
Cane length (cm)

Cane girth (cm)

Cane yield (t/ha)

Gross return (X /ha)

MNet profit (¥/ha)

B: Cratio

Pol

Pol % in cane

Recovery %

Control Treated % increase
42 53 38.10
50600 £&000 30.43
150000 208000 38.66
120000 190000 4615
186 205 10,22
g 106 17.78
142 230 61,97
461500 747500 61.97
341500 H22500 B82.28
2:85 4.98 74.74
16.00 16,65 4.06
1350 14.05 407
11.00 11.65 5.91
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Modulating application of sugarcane
production technologies for harnessing
production and productivity potential in

farmers'field perspective

Six trials on three varieties mir, Colk 11203, Calk
14201 and Colk 94184 (two trials of each) were
conducted on grower's field in Patna and Majhia
villages of Kumbhi Sugar. In two trials on variety
Colk 17203 covering 0,184 hectare area using 10.01
quintal seedcane was observed germination of 70 %,
tillers 1,12,500, 93, 000/ NMC ha, average height 213
cm. with average girth 7.375 cm. In case of variety
CoLk 14201, two trials covering 0.413 hectare area
were conducted and performances observed as
germination 77.5%, No. of tillers 1,20,500/ha, cane
1,00,000/ ha, average height 217 cm with average girth
8.25 am, Excellent germination, good ratoonability, ne
ledging tendency Just like Co5 8456, small internodes,
but its length found increased in well irrigated
condition. The performance of tweo ials on Colk
94184 covering 0558 hectare area using 301 quintal
seed cane was observed as germination 74.0 %, No. of
tllers 116000/ ha. Mo. of millable cane 95,500/ha,
average height 208.5 em. and average girth of 6.875 cm.
Molodging tendency was noticed.

An analysis of gender perspective in
sugarcane cultivation

A composite data collecion tools has been
prepared, pre-tested among the non sample farmers
and finalized after incorporating the required
madification. Selection of district, reserved mill zones
and villages is finalized and data from few
respondents were collected through telephone calls,

Technology and information utilization

pattern among the sugarcane growers

An inventory of different media/chanmels 1.e
WhattsApp, e-mails, phone calls, print
media,/literature, Radio, T.V., Kisan Gostli, Kisan Mela
and exhibition efc. being used by the sugarcane
farrners for obtaining informaticn related to sugarcane
production, marketing and consumption} has been
prepared. Information related to high yielding variety,
insect-pest and disease management and other
information related to sugarcane was provided
through, WhattsApp, telephonic calls, messages,
internet and technology folders among the farmers
and other stakeholders of sugarcane. The data shows
that more than 20 per cent farmers acquired
information related to awvailability of HYV of
sugarcane followed by insect and pest management.

Table 10.4 Economic analysis of intercrops grown with sugarcane

Cropping system

Sole Sugarcane
Intervention- Intercropping in sugarcane

Sugarcane + vegetable pea
Sugarcane + potato
Sugarcane + lentil
Sugarcane + chickpea
Sugarcame + mustard
Sugarcane + pigeonpea
Sugarcane+cabbage
Sugarcane+cauliflower
Sugarcanetgarlic
Sugarcane+frenchbean
Suzarcanet+banana
Sugarcane + mungbean
Sugarcane + tomato

Yield (t/ha) NetProfit  B:CRatio
Cane Inter (Tha)
crop

80 . 160000 1.6

85 7.0 262250 1.87
85 280 402250 287
86 1.6 221350 1.58
87 1.95 224650 1.60
86 1.70 207500 1.48
86 20 249500 1.78
0 20.0 352500 2.35
0 200 322500 2.15
88 5.0 436000 291
92 &0 360000 257
a0 35 382500 2.01
80 25 300000 214
106 30 464500 258

Sale price (T/q): vegetable pea- 1B00; potata- 950; lentil- S100; chickpea- 4200; mustard-4000; pigeonpea- 5300; cabbage-
LO00; canlifiower- 900, gorlic- 6000; Franch beans- 2500; banana- 300; monghean- T200; tomato- 1000




WhatsApp was the most important toal followed by

telephone calls by the farmers.

Testing and demonstration of developed
manual multicrop planter

The prototype of developed single row manual
mulbicrop planter was tested and demonstrated at
tarmer's feld in 9.96 ha area in ditferents villages of
Sitapur and Lakhimpur Kheri districtof Uttar Pradesh.
for sowing chickpea, lentil, mustard and peas mainly
as intercrop (Table 10.5 and Fig. 10.2), Two persons
were required for operating the machine, The seed
melering was through PVC wertical rotors having
grooves on the periphery. There was no missing hole
observed and in case of lentil, chickpeas and peas,
every grooves,/ cell picks only one seed and drops. The
effective field capacity of the machine was 0.09-0.11
ha/h with field effidency of 60-68%. Farmers were
much convinced and appreciated this machine for
intercrops sowing,

Breeder seed production at farmers' field : Three tiers
svstem for Seed Produclion Programme wers adopled

el |

T -

1240 | L L &
Fig1(h2 FLD of manual multiceop planter in different villages

by three farmers who produced breeder seed at
Narkatiaganj (Bihar) (Fig. 10.3). The breeder seed
production is being carried out at Bihar farmers Held
since 2016-17, 2017-18, 2008-19, 2019-20 in an area of
seven hectares under National Food Security Mission
(WNESM). During 2020-2021, sugarcane seed [or an area
of 3 ha was supplied to farmers of Bihar under the BSP
programme component of NFSM..

Table 10,5 FLD of manual multicrop planter at farmers' field

5.No. Name of the farmer Village Area sown (ha) Crop sown
1 Ramnaresh Padariva 0.56 Lentil
2 Puttilaal Leelapurwa 0.24 Lentil
5 Indrawati Seikhwapur 0.40 Lentil
4 Dalvinder Amaura 1.20 Lentil
5 Kailaash Chandra Ramnagra 0.50 Lentil , Mustard
6 Krishna Kumar Banni Purain 032 Gram, Pea
7 Sudhir Kumar Banni Purain 0.32 Lemdil, Mustard, Gram
& Premchandra Shivpuri 0.40 Lentil, Mustard, Gram
9 Hazarilaal Naseerpur 0.48 Gram
10 Marnoj Kumar Virahimapur 0.40 Gram, Pea
11 Sangeeta Devi Bari Bai 0.80 Lentil , Mustard
12 MMaanpur farm Maanpur 200 Cram, PPea, Lentil
13 Ashok Mahmoodpur 0.64 Gram , Mustard
Ehurd
14. Malkhan Singh Harsinghpur 0.50 Mustard , Pigeonpea
15. Deependra Singh Era Lakhimpur 0.60 Mustard
Total 9.96




ANNUAL REPORT 2020

Frontline Demonstrations

ISR tractor uperated Disc Type ratoon management
device

The [rontline demonstration of IISR ratoon
management device was conducted in Hardoi, Sitapur
and Lucknow districts. Approximately 4.5 ha area was
covered by ISR BEMD in 10 farmers fields. Effective
field capacity of the equipment was 0.30-0.35 ha/h.
Farmers were satisfied with the performance of the
machine. Based upon the feedbacks of the farmers,
fertilizer metering power ransrmission was modilied.

Fig.10.3 ISR iwo row dise bype RMD management device

ISR tractor operated deep furrow sugarcane cutter
planter

IISR tractor operated deep [urrow sugarcane
planter was demonstrated at farmers field of
Shahjahanpur, Lakhimpur Kheri and Kushinagar
districts of Uttar Pradesh in 12.5 ha area. Planter under
field operation is shown in Fig 4.5. Total 15 farmers
used the planter. The performance of the planter was
satisfactory for planting of sugarcane (including sett
cutting) at farmer's field. Cost of planting operation
was T 3,500 per ha using the planter as compared to
T B,500 per ha incomventional method.

Fig. 104 TISR deep furrow sugarcane planter

[15R tractor operated sugarcane trench planter

Trench planter was demonstrated at farmers'
field in wvillages of Hardoi, Barabanki and Luclnow

districts. A total of 10 ha area was covered at farmers
field covering 10 farmers. The equipment plants one
pair of rows at a spacing of 30 an in the single pass.
Tractor rear wheel marking is utilized to maintain inter
pair spacing of 120 cm. The effective field capacity of
the equipment was 020 ha/h. The performance of the
planter was satisfactory in accoumplishing the unit
operations invelved cane planting such as furrow
vpering, sett cutting, placement of cut setts into the
furrows, application of [ertilizer and chemical
insecticide, covering of setts with soil and pressing the
covered s0il; in a single pass of the equdpiment.

Fig. 10.5115R sugarcane trench planter infield operation

TSR tractor operated deep furrow sugarcane cutter
planter -cum-multcrop raised bed seeder

IISE wactor operated raised bed seeder-cum-
sugarcane planter was operated at farmer's field at
Biswa sugar mill area of Sitapur district in 5 ha area
covering 5 farmers. The planter makes two furrows ata
spacing of 75 cm and two raised beds (vme full raised
bed + two half raised beds) in a single pass. Two
furrows are planted with the cane and seed. of
companion crop of pulses were sown on the bwo raised
beds. Performance of the planter was satisfactory with
effective field capacity of 0.20ha/ h.

Fig 10,6 TISR deep furrow sugarcane cubter planter in field
operation at Manpur, Sitapur

Mmultipurpose interculturing equipment

IISR tractor operated multipurpose
interculturing equipment was used for interculturing
in inter-row spacing and simultaneously spraying of
herbicides in intra-row spacing of sugarcane.

, ol
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Equipment was demonsirated at farmers field of
Sitapur district. Total of 5.2 ha area was covered
covering 15 farmers. Farmers were satisfied with the
performance of the equipment.

Fig., 10.7 11SR Tractor operated multipurpose
interculturing equipment in field operation

Frontline demonstrations on seed cane

For fast spread of newly released cane varieties,
50 nos. of FLDs on seed cane production technology
was conducted in farmers' fields in Sitapur,
Lakhimpur, Harded, Pilibhit, Farrukhabad and Ballia
districts of Utlar Pradesh. Seed cane crop of varieties
CoLk 94184, Co 0118, CoLk 09204, Co 95014, CoS
08272, CoS 08279, CoLlk 11203, Calk 11206, CoS 09232,
CoS 13235, Co 15023 and Colk 14201 was raised in
demonstration fields with recommended package of
practices.

To popularize intercropping of pulses,
vegetables, cilseeds ete. with sugarcane and
economize the use of seed rate, a total of 30 nos. of
FLDs on intereropping with sugarcane and bud chip
technology was conducted on total of 24 ha area in
Uttar Pradesh,

Mera Gaon Mera Gaprav

Fourteen multidisciplinary teams of the scientists
of ICAR-TISR, Lucknow adopted eight villages under
the scheme “Merg Gaon Mern Gawrap” in four DSCL
sugar mills namely Rupapur, Hariawan and Loni in
Hardoi district and Ajabapur in Lalkhimpur Kheri
district of Uttar Pradesh and one team of three

scientists at Pravaranagar, Maharashira .

Transfer of technology related to jaggery
manufacturing

s  ElevenIlSE 3 panjaggery unit were established.

* One hundred moulding frames were sold to
entreprensurs.

» Value added jaggery technology was transferred
to four entrepreneurs.

+ Improved jaggery making technology has been
demonstrated lo visitors at several occasions.

» Hequests for establishment of Jaggery plant has
been received from Samastipur, Bihar; IGKVYV,
Raipur, Chhattisgarh; PAU, Luodhiana, Punjab
and KVE, Mizoram.

* Organized three-day quality jaggery making
demonstration at KVK, Chowki Makhi,
Gorakhpur, Uttar Pradesh for 50 farmers from 04-
06 Feb, 2020

» Organized one day quality jaggery making
demonstration at ICAR-TISR Regional Centre,
Motipur, Bihar for 25 farmers on December 10,
2020.

¢ Organized one day Technology Demonstration
Mela on February 15, 2020 at ICAR-IISR,
Lucknow, Uttar Pradesh.

Transfer of technology related to sugar beet

The sugar beet seeds of different varieties were
supplied to Mational Sugar Institute, Kanpur, Uttar
Pradesh for evaluating ethanol content. Eight sugar
beet vanebes with high sucrose content wore senk to
ARS, Basanthpur, Telangana; BCKV, Kalyani, West
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Bengal, SKUASET, Jammu & Kashmir] and two
varieties were sent to Shiksha 'O Anusandhaw,
Ehordha, Odisha for research purposes. With an
objective to commercialize sugar beet production
among farmers, a total of four varieties were furnished
to the Parle Group Company, Bahraich, Uttar Pradesh.
Similarly sugar beet seeds were also given to farmers
of Hardoi, Uttar Pradesh under doubling farmer's
income for popularizing and increasing farmer's
income. The seeds of LS & variety were supplied to
Animal Breeding Research Crganization, Karnal,
Harvanaforits utilizalion in fodder purposes.

MoAssigned

The ICAR-NISR signed new MoU with sugarcane
Industries Department, Government of Bihar for
Breeder Seed Production (>11.0 crores budget) during
2012-20 40 2023-2024 at different sugar mills of Bihar.

Three MoA were signed with [ollowing
enfreprensurs:

#  5ri Sant Ram Dixit, Jan Sewa Ashram, Fatehpur,
Uttar Pradesh

 M/sNATUREGAON, Meerut, Uttar Pradesh

 M,/sShandilya AgroIndustries, Azamgarh, Uttar
Pradesh

Entrepreneurship in operation and
maintenance of sugarcane machine

A programme on entrepreneurship in sugarcane
machine was iniHated in association with Biswan

Exhibition organized
Date Place
Janmary 31 to VS Pune
February 2, 2020
February 16, 2020  [CAR-IISE, Lucknow
February 26, 2020  ICAR-CISH, Lucknow

sugar mill and an event was organized to demonstrate
the operation of sugarcane machines in the farmers;
fields in Biswan mill Zone area on February 27-28,
2020. A group of farmers was created to develop them
as enlrepreneur in machine maintenance and
operabon.
Linkages developed

Collaboration with Shukla Bendhe Organic
Prodticer Company Limited, Biswan, Sitapur (U.P.} was
initiated to establish a "Sugarcane-based Model Farm”

at Purwa Dasapur, Sitapur, Ultar Pradesh for
promoting agribusiness among rural youth

Linkage with Mahindra & Mahindra and General
Aeronautics was established for pilot project on Drone
useinSugarcane.

Entrepreneur farmer developed

Four farmers were developed asentrepreneur and
they are doing seed cane business, They are now
recognized by state department/AIR/DD and
inviting them to share their experience on success
achieved.

Field day organized- 03
1. 27" February, 2020 at Shankarpur, Sitapur
(U.P.)
. September 2020, Biswan, Sitapur (U.F.)

3. 23"November, 2020, Hasanpur (Bihar)

Programme Total no. of
visitors
2rd  Interriational Corference and 00
Exhibition
TI5E. Foundation Day 300
Barmers’ Fair 250

ol !
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CHAPTER 11

Krishi Vigyan Kendra, Lucknow

Frontline Demonstrations:

I} Crop Area (ha) No. of demonstrations
Cereal

Wheat (1112 2967) 05 1
Paddy 1 20
Total 15 o5 |
Pulse
Field pea (HEP 529) 20 242
Chick pea {(Ujwala) 10 116
Chick pea (GNG 2144) 10 55
Green gram (IPM 2-3) 10 47
Black gram (KUG 479) 10 56
Tatal A0 516
Oilseed
Mustard {Girirag) 104 e
Toria (Uttara) 10 44
Sesamuin 10 31
Total 122 436
Vegetables
Vegetablepea (Kashi Uday) .0 53
Cmion (Agrifound lightred) 10 11
Broceoli (Fantasy F1) 1.0 10
Red Cabbage (Super Fed 115) 05 5
Cowpea (Zaid-2020) 1 o
Cowpea (Kharj-2020) | 15
Tomato: Brinjal: Chilli 10 10
Potato (Disease and fnsectmanagement) 4 16
Tomato (US2353) 5 42
Bottle gourd (Use af fruit fiy trap) 5 12
Mango (Useof froit fly lrap) 16 17
Total 465 205
Others
Hybrid Sweet Sorghum (CSH 24MF) 05 B3
Perennial Fodder Grasses (Hy. Maiper) (H | 10
Perennial Fedder Grasses (Gainea) o1 10
Barsaem (Mescavi & JTTE 146) 10 BB
Qat (Kent) 2 21
Barseem (Mescavi) underSCSP 18 243
Oal under SCSP 9 147
Mutritional Kitchen Gardening (2019-20) 2-14 farnily member 79
MNutritional Kitchen Gardening (Kharif-20) 311 family member HEE]
Basket Making (1] 10
Bag Making 0 10
Total 46.0 BIl
Grand Total 278.0 1979

A
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II. Livestock No. of animals/Farmers M. of demonstraion
Buffalo (UMME) 15 50
Dairy (Rewarming of Cows and Buffalos) 215 52
Vermi composting 0& L]
Total 236 108
Training
Area of raining Mao. of Farmers training Vocational training Extension
COursSes functionaries
M F Total M F Total M F Total
Hortieulture 17 360 33 3893 0 0 0 0 0 o
Livestock production and management 21 405 9 414 a i i 0 ] i
Home Science / women empowermernt 17 0 462 462 1} 0 i 0 0 i
Flant protection 15 e 18 a0 0 0 a 0 0 g
Capadty building & group dynamics 2 44 o 48 1] ] ] ] @ ]
Others (Button Mushroom Production) 4 0 0 Q bl o a5 1] 0 0
Preservation and Value Addition 01 0 L Lt} 0 21 21 0 a o
Inservice ['raining T'rogramme o4 ] 0 4} ] ] 4] 44 42 o0
Total 81 1186 574 1760 86 30 116 18 b a0
Technology assessment and refinement
Thematic Area MName of Nu. of Technology No.of On No. of
Crops/Enterprises Farm Trials Trals
1B Potalo Integrated Nutrient Management 05 05
IFM Mlango Management of thrips 03 05
DM Vegetable Pea Disease management 03 05
Drudgery reduction Wheel hand hoe Use of wheel hand hoe by farm women 15 15
Post harvest management Value Addition Preservation of vegetable pea 10 10

Total 05 36 40
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Livestock
Thematic Avea No. of Technology No.ofon  No. of
Farm Trials animals
Animal Health Camp for  Deworming of animals 1 430
cow (buffalo
(Others Performance of sugar rich green fodder round the year 15 15
Total 1 445

Extension achivities conducted

Activities Nao. of Na. of No. of Extension
Programimes farmers personnel
Advisory services 150 200 0
Diagnostic Services 23 23 ]
Kisan gosthi 16 1% &
Farmers fajr 2 30 mn
Exhibition 2 650 12
Scientists’ visit to farmers fleld 251 2159 B
Fermers visited to KVE 1Me 5
Lecture delivered o1 2367 15
Anirral health camps 1 430 o7
Mobile advisory 2858 2002 27
Radio talk 2 0 0
Farmerz' seminar/ workshop 3 120 ]
Method demonstrations 19 395 0
Kison Diwns L 110 14
Live telecast programme (P Kizan Samman Nidhi) 1 320 25
Workshop and Farmets fair on Reoftop kitehen gaden 1 500 50
Poshan Maash Abliyan 01 203 23
Makila Kisan Divogs 01 23 &
World Foed Day 01 45 5
World Soil Health Day 01 45 12
Total 3413 30,518 240
SMS sent to farmers Seed and planting material production
Category No.of SMS No.of farmers  oeed production
SMS Sent to farmers 29 1.05,2520 Crop Quantity (q)
Cereal
Other extension activities WHAEEG o
Paddy (PB-1637) 50.
Particulars MNumber Total 170
Extension literature 09 Pulse
MNews paper coverage 1z Chickpea (Ujjwal) A0
Technical reports 15 Pagionpea (NDA-2) 10
Radio talks 03 Tatal 20
Animal health camps oL Otlseed
(Mumberof animalstreated) {430 Animals were treated) LinSeed X
Total 40 fotn e
Grand Total 19

- ;
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Planting material production Other production

Crop No,/Kg. of planting materials Products Quantity (kg)
Fruitsaplings Vermi compost 504
Lemaon 200 Mushroom 170
Maringa 250 Cow calves 02
Mango (Grafted) 1,735 Mango Pickle 130.5
Mango {Root stock) 40,000

Guaya (Rootstock) 10,000

Papays Soil testing

s | o Samples No. of samples tested
Vegetableseedlings

Onion 50,000 Soil L
Colocasia 250 kg,

Elephantfootyaan 500 kg,

Onion 100%g. Bulblets

Total 50,000 and 550 kg,

Spices

Tormaric 300ks,

Garlic 30 ke,

Total 330 kg.

Ornamental

Total

Other saplings

RootSlips of different 1.000

Perennial Podder Grasses

Total 1,000

Grand Total 120,185




Training programme on production of button
mushroom under ARYA project

Agsessment of root rot and powdery mildew
disease management in vegetable pea

! rf
gfr:f:’.

Assessment of mtegrati.-.d nutrient management
in potalo

Assessment of hand wheel hoe for reduction of
drudgery of farm women

Assessment and feasibility of preservation of
vegetable pea

FLI? on sweet sorghum
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CHAPTER 12

Krishi Vigyan Kendra-II, Lakhimpur Kheri

ICAR-Krishi Vigyan Kendra-II, Majhara Farm
Lakhimpur Kheri has been functioning since 11°
Augnast, 2020,

Om Farm Trials (OFTs)

Two 'Ot Farm Trials' were conducted :

Intercropping of garlicin sugarcane crop

An on-farm bial on performance evaluatiom of
intercropping of garlic in sugarcane crop conducted at
three farmers fields, revealed that farmers gained extra
income of ¥ 20,270 f acre over farmer practices.

Evaluation of CARI-Shyama and CARI-
Nirbhik poultry bird
Results of the OFT revealed that the maximum

number of eggs (165) were recorded in CARI-Shyama
followed by CARI-MNirbhik {160) as compared to local

demonsitrations technology

breed with 70 eggs / year.
Frontline Demonstrations (FLDs)

Two frontline demonstrations on sugarcane were
comiducted. The salient achievement are as follows:

1. Deep furrow cutlter planter in sugarcane
cultivation: Results revealed that the implement
reduced time (3 hour/acre) and expenditure (¥ 4,000
acre) as compared to the farmers practice (8
hours/ acre) and expenditure (35,000 /acre).

2. 5ugarcane Cv. ColL K11206

Varietal demonstration on Colk 11206 was
conducted at four farmers fields Ten q of sugarcane
setts were given to each farmer. The result revealed
that maximum vield was obtained as compared to
farmers' practices (1025 g/ ha).

Area  Yield (g/ha)

Goap Smbndiaied Heoffanes| S\ s cheda | e
Chickpea 1G14 B0 3.9 1440 910 36.80
Sugarcane Colk 11206 04 0.55 1200 1050 14.28
Broccoli INH Hybrid 50 02 0.06 133 11.0 2090
Pea Kashi Adarsh 12 0.02 * * *
Lentil UPL 402 09 0.10 * * =
Pigeonpea MNarendra Arhar 02 02 0.15 * * *
TPaddy Kashi Sugandha 02 050 4221 3842 098

* Results awaited.

P
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TRAININGS

Total 11 training programmes (vocatonal and in-
service) were conducted of which three were “On
campus” and 8§ were conducted "Off campus”, by the
concerned Subject Matter Specialist in the

400
A5G0 =
ET]
350
=o0 4 B | Frainings
cellaboration with the Institute, line departments of 150 _ 8 Male
Lakhimpur Kheri. Total 344 persons were trained 100 +—§ 3 = 8 Fernizle
including practising farmers, rural youth/farm 58 - E 1L —E= —— Total
women, S11Gs and the extension funchonaries. 0 =
=y W e & -
&8 -Q%é ¥ .__5355‘ H}c_?b bj\‘DL&
%nh C\:ﬁ.\ f.‘? {_‘.;..""n
FOF
Extension Activities conducted
Activity Date No of participants
Intregrated nutrient managemsant 03,/00 /2020 36
Murei Palan Paarhsahala 01/02/2020 & 25/08/2020 73
Urvarak Prayog Bvam Mrida Swasthua Prabandhan 03,/02 /2020 21
Soil health and testing 10/02,/2020 53
Murgi Palan Hetu Prashikshan Kaarykram 18/02/2020 30
Gakre Kun Mein Ganna Bore Hetu Pradarshon 05/03/,2020 44
Praghan Mannt Garilr Kafvaan Abkivaan 2006/ 2020 & 07 /07 /2020 )
Hindi Diwas 14/09/2020 58
Rashiriya Poshan Maak 19/09,/2020 20
Potato seed distribution 14/10/2020 33
Makila Kisan Diwas 15/10/2020 115
Mechanization of sugarcane cultivation 28/11,/2020 51
Agrlculture Education Day 03/12/2020 68
World Soil Day 05/12,/2020 70
Murgi Palan Sangosthi 09/12,/2020 50
Kisem Diwas 23/12,/2020 98
Afal Sishazan Diwas 25/12,/2020 74
Total 984
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Glimpses of Extension Activities

Farmers agro-advisory services

Planting material production

Planting Number Distributedto Value (%)

Advisory in Crop Number of Number of material farmers (No.)

Advisories farmers Brinjal 200 10 200
Sl:iﬁaIEEIJ'lE' a5 140 Tomato 200 14 200
Rice 24 44 Total 400 24 400/ -
Mustard 15 &Y
Wheat 21 71 Soil testing
Pea 15 L
Vegetable crops 63 132 Number of soil samples s 57
Fruit crops 43 A8 tested and soil health
Grand total 216 578 card distributed

-
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CHAPTER 13

Services to the Industry

Contract Research Project

ICAR-TISE, Lucknow carried out the evaluation
of new industrial products which have to be used in

includes insecticides, pesticides, fungicides and other
chemical formulations, The evaluation was carried out
by signing a Memorandum of Understanding with the
manufacturers as per the details givenin Table 13.1.

sugarcane cultivation. The evaluation of products

Table 13.1 Memorandum of Understanding for Contract Research

Contracting Party
BASF IndiaLid.,
Mavi Mumbai

BASKEIndiaLtd.,
Mlarri bl bad

Sirins Minerals India Pt
Ltd., Mew Delhi

Bayer Crop Science Lid.,
Mumbai

United Phosphorus Lid.
Mo b

United Phosphorus Ltd.,
Munnbad

United Phosphorus Lid.,
Mumbai

MNarmada Biochem Limited

Agrions India Private Lirndted

BASFIndia Pyt Ltd.. tAumbai

ZydexInd, Pvt. Lid,, Vadodara

(Gujarat)

AcadianSedplants Lid.,
Goregaon West, Mumbai

P.1 Industries

Contract Research

Ewvaluation of bicefficacy and phytotoxdcity of pre-emergenceapplication of two herbicides
wiz, BAS 7102 H and BAS 82201 H against weeds in sugarcane and its effect on succesding
crop (S, Yadav, MK, Tripathi. 5. K. Shukda, A.D. Pathak, 5.K. Holkar, D.M. Borase and ¥.E.
Thorat; 04/2018-03 /2021, Budget:¥15.01akh)

Evaluation of bioelficacy and phivto-toxicity of pre-emergent application of Saflufenacil 68
g/1+ Dimethenamid-F 600 g/ 1 BC (Integrity 668 g/ 1 EC) againat weeds in sugarcanz and its
effects on succeeding crop (5K, Halkar, DN Borase and Y E: Tharat, 04/18-03 /20; Budget :
T 15.00akh)

Efficacy of POLY 4on growth behaviour, yield attributes, yield and soil health of sugarcane
(ALK Tripathi, 5.MN. Singh, V.P. Singh, 5.K Shukla and A P Dwivedi, 10,/18-02/21, Budget:
% 33.01akh)

Bio-efficacy of VayegoSuperh (Tetranihiprole 0.4% + Fiprondl 0.6% Gr against early shoot
boter, top shoot borer and white grub in sugarcane (MR, Smgh and Arun Baitha; 05/18-
05/ 20; Budzet: ¥ 10.01akh)

Bio-efficacy and phyto-toxicity evaluation of UPH 114b against weads insugarcans (V.P.
Jadswal, V.FP. Singh, Lalan Sharma, 5K, Shulkla and Anita Sawnani; 02,19 - 08/ 21; Budget : ¥
15.01akh)

Bio-efficacy and phytotoxicity of fungicide "SAAF Gr (Carbendazizn 1.92 + Mancozeb
10.08% CR) against the Pokkah Boeng disease of sugarcane {Lalan Sharma, V.. Jaiswal, 510
Shuklaand A.D. Pathal: 02/19-03 /21, Budget:T 12 0lakh)

Lrigation water saving in sugarcane through application of superabsorbent {Zeba) under
field condition {AF. Dwivediand AT FPa rhak, 11/19-12/21: Budget Ra.10.01akhj

Assessing efficacy of Narmada PROM (Phosphorus rich organic manure) as an organic
source of P on sodl quality and productivity of cane and 3uga.r in Indiah sub-tropics (S,
Singh, A D. Pathak, V. K. Singhand R K Singh; 03/19-07 /22, Budzet: T10,01akh)

Asgessing efficacy of Agrions AMF (Arbuscular M}'n'lrrluzﬂ Fungl) on the productivity of
sugarcane and sugar in sub-tropical India tropics (5N, Singh, A D). Pathak, VK. Singh and
B.E. Singh; 05/15-04/21, Budget T 10.0 lakh)

Bio- atﬁmw :J.ndph}'mtnxmw evaluation of 'BAS 433 11 H against broad leaved weeds and
sedges in sugarcane and its effect on succeeding crop (V. P, Jaiswal, 5 K. Yadav, 5. Shulda,
Lalan Sharma and Mone Magargade; 04/21 - (3/22 for Locknow and 5K, Yadav, D.N.
Boraseand Y E Throat for Pravaranagar; Budeet : 3 20,0 lakh)

Effect of Zytonic M and microbial consortia on sustaining soil health and sugarcane yield in
subiropical India (MK, Tripathi, Mona Magargade, S.E. Shuklz and V.P, Jaiswal, 04,/20 -
023/22; Budget : ¥ 6.0kakh)

Evaluation of the effect of SoliGro GR on Growth and yield of Sugarcene (S.R. Singh,

MK Tripathi, A.P. Dwivedi and AD. Pathak, 09/19-09/21, Budget : T 10.00 lakh) ISK

Biosciences India Private Limited, Delbi Bio-efficacy evaluation of ST 160 25 % WG herbicide
against weed complex in sugarcane (V.F, Singh, KX Singh, Dileep Kumar and A1, Pathak;
2020-2022, Budget :¥12.0]akh)

Evaluation of PEX L0042 7675 WG againstimportant weeds of sugarcans and its effect on soil
mieroflora succeeding erop and yield (AP, Dewivedi, SK, Shukla, V. P. Jaiswal, A.D, Pathal,
ME Tripathi; 09/19-12/22; Budget :¥15.01akh)
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Human Resource Development

Training Programme on Administrative
and Financial Matters

A three day "Training Programme on Administrative
and Financial hMatters” aimed for the administrative
personnel working in ICAR to develop their skills in
the era of technical development, was organized by the
ICAR-Indian Institute of Sugarcane Research,
Lucknow during March 03-05, 2020 under Human
Resource Development policy of the Council. The
baining programme was inaugurated by Dr. AD.
Pathak, Director IISR, Lucknow on 3" March, 2020.
The enitire training programme was coordinated by Sh.
5.K.5ingh Senior Administrative Officer and Dr.
Sangeeta Srivastava, Principal Scientist and HED
Nodal Officer who were also the key lecturers. The
various topics related to administration and finance
like, Noting & Drafting, Procurement through GeM,
Procurement through CPPP, Salient features of the
(GER - 2017, Preventive \qgilance, Time management,
effertive use of online tools (FMS, ERP, GeM, CPPP, &-
Office), office automation and moving towards
paperless office and prevention of sexual harassment
at workplace eic., were covered during three days. In

his valedictory address on 05" March, 2020, Dr.
A.DPathak, Director, II5K Lucknow emphasized
upon the skill development through a regular practice
of learning and by updating knowledge on relevant
rules and regulations as both the administration and
finance are the bwa peer, of the organizabion. Later, Sh.
5 K.Singh, 5r. Administrative Officer & Master Trainer
briefed aboul the well-organized braining policy of
HEM Division of the Council and a panel of Master
Trainers throughout the country. He urged upon the
development of skills in this technical age where maost
of the things are going to be online and updation of
knowledge in terms of rules and regulations for
admirdstration personnel. Dr. Sangeeta Srivastava,
HED Modal Officer appreciated the programme and
suggested to organize more trainings on the skill
development and urged upon development of
knowledge ecosystem in all categories of staff which
in turn will result for the betterment of the
organization. The training programme was concluded
with vote of thanks by Sh, Saroj Kumar Singh, Sr.
Administrative Officer & Head of Office. Total 36
participants from different Institutes participated in
the training programine,

Training F'n:rgrElrnmalé_qnjl.ﬁ_a_rll;gjéﬁb_p T
on Administrative LiEinancialllzades
{March 3-5,2020)

Training organized

MName of Training Name of the Scientists Period Venue
Orientation Programme of ARS 1108 «  Mr. Aalok Shiv July 27- ICAR-TISE,
FOCARS batch s Ms. V. A. Blessy August 31,  Lucknow
Coordinator: «  Ms. Manisha Saind 2020 and
Dir. Sangeeta Srivastava # Dr. Eajesh Uttreshawar Modi EVE, TI5E,

s Mr Nenavath Krishna Kumar Lucknow

Rathod

Brain Storming Session on "Nanao All Scientists of the Instihate Jamuary 10, TCAR-NSE,
Technalogy Application in, 2020 Lucknow

Sugarcane"
Coordinator:

Dr Pushpa Singh

ol !

—
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Training received (Online/Offline)

Name
Dr Veenika Singh

Dir. Varucha Misra

Training Programme
MNational Training on Intercropping
in Sugarcane

Training on Conservation
Agriculture-bazed Sustainable
Intensification

Venue/Organizer
ICAR-IISE, Lucknow

IIT, Kanpur and
Commonwealth af
Learning, Canada

Date

February 11-12,
2020

February 12-
March 31, 2020

Dy, Deepak Rai and Mational Training on Intercropping ICAR-TISR, Lucknow February 18 -19,
Dr. Viveka Nand Singh i Sugarcane 2020
Dr. 5K Goswami Training on “Production of Valua ICAR-NBAIM, Man February 25-29,
Added and Fortified Microbial 2020
Compost and Microbial Inoculants
Technologies for Use in Agricultura
Dr. Sangeeta Srivastava Training on E Office ICAR-TISR, Lucknow May 12, 2020
Dr. A. K. Mail Webinar on Genomics for Food ICRISAT, Hyderabad May 14, 2020
Health and Mutrition
Dr. Sukhbir Singh Omline International Training on VIMNMEY, Parbhani, June 18 - 23,
"Present and Puturistic Trends in Maharashira 2020
Agricultural Mechanization
Dir. Sangeeta Srivastava  Hindi Workshop on Use of e-Office, ICAR-IISE, Lucknow Tune 29, 2020
Dr. Sukhbir Singh Online Training on “Ergonomical  ICAR-CIAE, Bhopal June 29 - July
Design Guidelines for Agricultural 03, 2020
Tools and Bquipment”
D, Varucha Misra Online National Level Lecture Series Vasantrao Naik College of  July 30 -
on “ Agricultural Biotechnology” Agricultural August 3, 2020
Biotechnology, Akola
Dr. Varucha Mista Cnline International Training Centre for Advenced May 18 -22,
Course on “Conservation Agricultural Science and 2020
Agriculture based Crop Technology for Climate
Management Technologies in Smart Agriculture and
Climate Smart Agriculhure” Water Management,
MPEV Rahuri
Dr. Y.E. Thorat Online Training on ‘SciCom for ICAR-CIFE, Mumbai May 26- June 8,
Smart Scholar’ 2020
Dr. Varucha Misra National @ -Training on “Indian NAHEP, DirPDKV, Akola August 5-14,
Agricultural Education Svstem and 2020
Entrepreneurship Scope in 21#
Cmmryu
Dr. Varucha Misra Training on Basic Microbiclogy World Health August 7, 2020
Organization and Health
Emergencies Programme
Dr. 5.1. Anwar Virtual Orientation Workshop and  ICAR-NAAEM, August
Training Programme for ABI Centres Hyderabad 17 19, 2020

A



ANNUAL REPORT 2020

Dr. Radha Jain Online MDP Training on IF ICAR-NAARM, September
Valuation and Technology Hyderabad 1-5, 2020
Management

Dr. LS. Gangwar and Virtual Workshop-cum-Training on  NAHEP and [P & TM September 12 -

Sh. Brahm Prakash Intellectual Property Rights in Unit of ICAR, New Delhi 28, 2020
Agricultural Fesearch & Education
in India

Dr. Varucha Misra Online International Training CAASR-CSAWM, MPEKVV, September 28 -
Programme on * Agriculture 4.0 Rahuri October 2, 2020

Precision and Automated
Agricultural Technologies”

Dt Sanjeev Kumar Interactive Workshop for IBSCs RCGM, DBT, November 5,
(Biotech.) Registered on IBK Portal Mew Delhi 2020
Dr. M. Swapna and Omn-line Training Programmes on ICAR-NAAEM, November
Dr. B R Verma Analysis of Experimental Data Hyderabad 817, 2020
using SAS
Dr. Mona Nagargade Training on Nano Technology Instihate of Nano Science, November 23 -
Maohali 27,2020
Dr. Radha Jain and Dr.  Online Training on ICAR-MNAARM, December
Y¥.E. Thorat ‘Advanced Bioinformatics Tools and Hyderabad 711, 220
its Application in Agriculture’
Dr. Dnyaneshwar Training Programme on "Novel ICAR-NBAIR, Bengaluru  December
Borase Techniques in Mass Culturing of 3-23, 2020

Smart Microbial Biocontrol Agents
for the Development of Biopesticides”

Performance of HED in IISK rated excellent

Under ICAR HRM Policy: Training and Capacity
Building regarding Waining eopportunites given Lo
various categories of employees during 2014-20,

performance of ICAR-IISE was rated as Excellent and
the Institute was ranked among top two Institutes of
Crop Science Division (email of the Assistant Director
General (TIRM), ICAR, New Delhi dated Novernber
20, 20201,
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Trainings organised
Skill development training

Topic of training

Training on Cuality Jaggery Making
Techriology Demonstration Mela
Training on Cuality Jagzery Making
Training on Cuality Jaggery Making

One day fraining-cum-visit organised

During the period, a total of 40 nos. one day training
and visit programme was crganized at the Institute in

Mumber of Venue Date
participants
50 Farmers KVE, Chowk February 4-6, 2020
Mafhi, Gorakhpur
180 Farmers ICAR-TISE, February 13, 2020
Lucknow
25 Farmers ICAR-TISR, March 2-4, 2020
Luckniow
25 Farmers Regional  Ceptre December 10, 2020
Motipur, Bihar

machines.

which 1644 farmers, 132 development personnel, 992

Drate
09.01.2020
24012020
27.01.2020
0.0 2020
30.02.2020
6.02.2020
10.02.2020
18,02.2020
18.02.2020
19.02.2020
19.02.2020
13.02.2020

192.02.2020
19.02.2020

1%.02.2020

20.02.2020
23022020

24.02.2020
24.02.2020
25.02.2020
27.02.2020
27.02.2020
03.03.2020

Sponsored by
Agriculture Corp. Dlamoh, M.
Sacred Heart School, Telibagh, Lucknow, UP.
SADO, Satna WLP.
Eehman Eheda,; Lucknow, LB,
Pariyojana Sencalak
SRIMT, BET, Lucknow, U.P.
Codwara [Mstt, Marsinghpur; M.F.
Marsinghpur, M.P,
BIRD), Lucknow, U.P,
Uy Pariyojana Sonchalok ATMA, Tikamgarh, M.P,
Up Pariyojana Sanchalek ATMA, Tikamgarh, MLP,

Up Pariyojena Sanchalgk  ATWA, Prithvipur,
Tikamgarh, M.P.

Up Pariyojana Senchalak ATNA, Tikamgarh, MNP,

Up Pariyojana Sanchalok ATMA, Jatara, Tikamgarh |
M.P.

Up Pariyojans Sanchalak ATMA, Shivid, Tikamgarh
M.E.

Agriculture Department, Distt. Ancoppur, ME.

Cramin Mahila Evarm Bal Litthan Sewa
Sumiti Bhimapar Maugarh, Sidharthnagar , UT,

Amarpatan, Distt. Satna, M.P,

Gramin Sews Semifi, Distt, Pilibhit, UP.

Up Sanchalat Krishi Karyalay, Chhagar, M.P.
Up Sanchalak Krishi, Satna, M.P.

SEIMT, BKT, Lucknow, TLE.

LIF Sanchalak Erishi Tathe Krishi Vikes Distt. Datiya
M.E.

students and 53 teachers acquired latest kinnow-how in
scientific cane cultivabon practices, jaggery making,
bio-fertilizer production, issue culture and sugarcane

No. of trainees
56 Farrners+ 2 Officers
132 Students + 4 Teachers
30 Farmers + 3 Officers
27 Farmers+ 1 Officers
64 Farmers +1 Officers
45 Students + 1 Teachers
b4 Farmers + 1 Officers
28 Farmers + 1 Officers
33 Bank Officers
21 Farmers + 1 Officer
21 Farmers + 1 Officer
13 Farmers + 1 Officer

21 Farmers + 1 Officer
21 Farmers + 1 Officer

19 Farmers + 1 Officer

44 Farmers + 1 Officer
22 Farmers + 1 Officer

36 Farmers + 2 Officer
35 Farmers + 1 Officer
26 Farmers + 1 Officer
40 Farmers + 2 Ofhicer
120 Students + 3 Teachar
30 Farmers + 2 Officer




ANNUAL REPORT 2020

03.03.2020 Karyalay Up Senchalak Kisgn Kalyan Tathe Frishi 44 Farmers + | Officer
Vibhag, Atmppur, MP,
05.03.2020 S5DAO, Distt. Satna, M.F. 40 Farmers + 3 Otficers
05.03.2020 Varishih Krishi Vikas Adhikari 10 Farmers + 1 Officer
05.03.2020 Cho. Haren Singh P.G, College, Lucknow, UP. 112 Students + 5 Teacher
05.03.2020 SADO, Rampur, P, 10 Students + 1 Teacher
05.03.2020 Pragya Gramotthan Sewa Samifi, Fatehpur, MP. 3& Farmers + 1 Officer
05.03.2020 Sahayak Krishi Senrakshan Adhikari, Salna, MP. 50 Farmers + 2 Officers
16.03.2020 Department of Environmental Science, BBAU, 02 Students
Lucknow, U.P,
16.03.2020 Saidpur, Ayodhya, U.P, 02 Farmers
17.03.2020 Project Director, ATMA, Rewa, M. 3% Farmers + 2 Otficers
18.03.2020 SADO Office Ramnagar, Salnz, M.F, 10 Farmers + 1 Cfficer
24.09.2020 Farmer Jamarpur Kalan, Lacknow T1P. 01 Parmer
13.10.2020 Rampur Tikariya, Distt. Lakhimpuor Kheri, U.P. 06 Parmers
04.11.2020 Farmer of Distt. Lakhimpur Kheri through State 35 PFarmers
Agriculture Department, UP.
04.11.2020 Farmers of [ardoi and Lakhimpur Kherd, UP. 18 Parmers
15.12.2020 PD., ATMA, Bewa, M.P. 10 Farmers + 1 Qificer
2412 2020 Asstt Horbeulture Centve, Bhind, MF, 07 Farmers + 2 Officers

Entrepreneurship training for promoting
agri-business

The Entrepreneurship in agriculiure has been
identified as significant contributing factor in
doubling or enhancing farm income. The Institute has
applied concerted efforts under its outreach extension
and training programme to impart knowledge and
skills in entrepreneurship to farmers, NGO personnel,
development officers, Agri-graduates and extension
functionaries of different State Governments. For this,
several residential and off campus training
programmes were conducted in which more than 100
participants were groomed as enlrepreneur & to
pursue agri-business in their available farming
s¥stems.

Training and capacity building organized

One to two vears IT] apprenticeship training
organized in the Division of Agricultural Enginecring
for trainees in different trades namely fitter, welder,

electrician, refrigeration and aircon di Honing etc.

One month to six months training was conducted
in the Division of Crop Improvement and Division of
Agricultural Engineering for students of B. Tech,, M.
Tech, and M.Sc. {Ag.) students of various Universities
during January - December 2020.

Students visit under Inter-institutional
HRD activities

Under inter-institutional HRD activity, conducted
visits of students and teachers from SHUATS,
Allahabad; BHU, Varanasi; AMITY, Lucknow; GD
Goenka School, Lucknow; Sacred Heart School,
Lucknow; SEITM, Lucknow; BBAU, Lucknow;
NDUAET, Faizabad; SASRD, Nagaland and other
institutions. More than 500 UGs/PGs and school
students visited II5K. During visit, they were imparted
information on IISKE research infrastructure,
achievements and technologies developed through
orientation lecture and visitto labs and felds.
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CHAPTER 15

Awards/Honours

Govt. of India Award

Enjlhasha Patrike '[kste” of the Institute has been
selected for the Second Prize of Rajbhasiw Keerti
Puraskar for the year 2018-1% by the Department of
Official Languages, Minisiry of Home Affairs, Govt. of
India.

Professional Society Awards

® Dr Sangeeta Srivastava received Distinguished
Apriculture Scientist Award-2019 of Uttar
Pradesh Academy of Agricultural Sciences
(UPAAS) for outstanding achievernents in Crop
Improvemeant, at BHU, Varanasi on February 24,
20240.

¢ Dr. Sangeeta Srivastava received SAAR
Distinguished Scientist Award-Crop Sciences by
Society for Agriculture & Allicd Research at
[AAAS 2020 at TNU, New Delhi on January 31,
2020,

¢ Dr P.K. Singh was conferred with Distinguished
Researcher in Plant Breeding Award for the year

2020 from Centre for Adwvanced Research and
Design, Venus International Foundation,
Chennai.

o Dr. AK Sah recetved Harit Kranti Award-2019 in
5" National Youth Convention on Next
Generalion Agri Innovations: Challenges and
Opportunities for Sustainable Employment
Generation in Agri and Allied Sector held at
IGKVV, Raipur, Chhattisgarh on January 20-21,
2020,

o  DrAK Mall received Excellence Research Fellow
Avward-2020 from Association of Plant Science
Researchers (ADPSR), Plantica Foundation,
Dehradunon Junz 14, 2020.

® Dr Varucha Misra was awarded Young Scientist
Award-2020 from Association of Plant Science
Researchers (APSR), Plantica Foundation,
Dehradun on June 14, 2020,

Best Ph.D. Thesis Award

& Dy Rajesh U Modi, Scientist was awarded
International Best Ph.D.Thesis Award 'Glusenpe
Pellizzi Prize 2020' on research topic "Mesign,
development and evaluation of tractor operated
seeder for mal type paddy nursery’ from Club of
Bologna, Italy and the Accademia deiGecorgofili
sponsored by FEDERUNACOMA,

®  DirVarucha Misra was awarded Best Ph.). Thesis
Award 2018-19 in Frontier Sciences from Society
for Agriculture and Allied Research, U.P. at JNU
Comvenbion Centre, New Delhi du ring January 31
- February 1, 2020.

Excellence Award by the Institute on the
occasion of Foundation Day of ICAR-IISR,
Lucknow on February 16, 2020.

® Best [ISE Team Award was conferred to
SWAPAM Lab of the Institute.

& Dr AK Sah received IISKE Best Scientist- 2019
Award.

® Dr. Lalan Sharma received 1SR Best Young

Scientist- 2012 Awrard.

#  MAr, Brahm Prakash received The [ISE Best Worker
Award in Technical Category,

® Dr. Deepak Rai, Sh. C.P. Prajapati, Shri Abhay
Eumar Srivastava, Shri Sant Ram and Shri




Rajendra Kumar received the Best Worker
Awardsin Technical Category.

Sh. Awadhesh Kumar Verma and Shri Arvind
Yadav received the JISK Best Worker Awards of
Administrative Category,

The Best Worker Awards for Skilled Supporting
Staff was conferred to Sint, Shiv Devi Maurya.

Dir Varucha Misra received Best Worker Award
for outstanding contribution in Category-
FA/SEF/TRF/YT.

Best Paper Award

Dr. A K. Mall received “Best Paper Award” for
paper entitled “Sugar beet juice quality
deterioration associated with increasing time
duration after harvest” presented in International
Conference on Advances and Innovations in
Agriculture & Allied Sciences (ATAAS-2020)
during January 31 - February 1, 2020

Dr. AK. Mall received "Best Paper Award” [or
research paper "Periodic Ocowrrence of Sugar
Beat Insect and Non-Insect Pests in India”
presented in International Conference on
Advances and Innovations in Agriculture &
Allied Sciences (ALAAS-202(0) during january 31 -
February 1, 2020

Dr. Varucha Misra and Dr. A K. Mall was
conferred “Best Article Award"” for paper entitled
"MNano-Priming: An Emerging Technology for
Quality Sugar beet Seed Production” published in
Apgriculture & Food: e-Newsletter 2(5) on May 5,
2020.

Best Poster Presentation Award

Dr. A K. Mall received “Best Poster Presentation
Award” for presenting paper "Isolation and
identification of endophytic bacteria from sugar
beet root (Befa vulgaris L)) for enhancing ethanol
production” under Natural Resource
Management theme in International Conference
on Advances and Inmovations in Agriculture &
Allied Sciences (AIAAS-2020) during January 31
February 1, 2020,

Dir. 5. K. Holkar received “Best Poster Award” for
the paper entitled “Screening of sugarcane
genotypes against yellow leaf disease in tropical
and sub-tropical conditions in India” prescnted
during the 7" International Conference on
Phytopathelogy in Achieving UN Sustainable
Development Goals held at ICAR-TARL, New
Deelhi during January 16-20, 2020,
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Examinership

Dr. T.K. Srivastava worked as Thesis Examiner for
FPh.D. (Agronomy) student of UAS, Dharwad and
ANDUAT, Kumarganj, Ayodhya,

Dr. P.K. Singh acted as Expert, Fh.D. and M.5c.
(Ag.) Thesis, vira poce and Dissertations of various
Universities

D, L5, Gangwar acted as Examiner to evaluate
answer copies and setting question paper of
CSAUALT, Kanpur.

Dr. LS. Gangwar acted as External Examiner to
conduet wivg-vice and Ph. D, Thesis evaluation at
BHU, Varanasi and M.Sc. Thesis evalualion at
GBPUAAT, Pantnagar.

Dr. LS. Gangwar acted as External Examiner for
selting question paper and conducting practical
exam at ICAR-IVRI, Izatnagar, Bareilly.

Dr. Sanjeev Kumar (Biotechnology) served as
External Examiner of vive voce of Th.D. student at
ANDUAT, Ayodhyaon September 14, 2020.

Dr. Sanjeev Kumar (Biotechnology) acted as
Buternal Examiner of viva voce of MS5c. (Plant
Biotech.) student at BHU, Varanasi.

Dr. R R Verma worked as External Examiner for
Ph.I. thesis evaluation and final thesis wiva voce at
CSAUALT, Kanpur.

Dr. 5R. Singh acted as External Examiner for
Ph.1?, Thesis evaluationof CSAUAET, Kanpur,

Dr. 5K 5ingh acted as External Examiner for
conducting Oral Comprehensive of Ph.D. student
of COATTAET, Kanpur.,

Dr. Mona Nagargade worked as External
Examiner to conduct the online practical
examination of Weed Management for B.5c.
{Hons.) Agriculture Il Year / VI Semester,

Editor

Dr. Amaresh Chandra acted as Associate Editor of
EMC Flant Biology (Section: Genetics and Crop
Biotechnology), Associate Editor of Acta
Physiolgiac Plantarum, Consulting Editor of
SugarTech and Member Editorial Board ]
Sugarcane Besearch and ] Agricultural
Biochemistry

D, Amaresh Chandra was appointed as Guest
Editor of Annals of Microbiclogy. Special issue-7"
International Conference on Agricultural and
Biological Sciences,
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Dir. Sangeeta Srivastava served as Editorial Board
Member of Indian Journal of Fundamental and
Applied Life Sciences.

Dr. Sangeeta Srivastava acted as Advisory Board
Member of Agrica-An International Journal of
Plant Seience Researches.

Dr. Sangeeta Srivastava served as Chief Editor,
Indian Journal of Sugarcane Technology.

Dr. Sangeeta Srivastava served as Editorial Board
Member of Journal of Environmental Biology.

Dir. Sangeeta Srivastava served as Consulting
Editor of SugarTech

Dr. M. Swapna Served in the Editorial Board of
Sugar Tech.

Dr ALK, Mall is Editorial Board Member in Plant
Archives -An International Journal

Dr A K. Mall acted as Editor of Global Journal of
Animal Science Livestock Production and Animal
Breeding, Global Journal of Agriculture and
Agricultural Sciences, Global Jowrnal of Ardmal
Breeding and Genetics, Agricultural Science
Research Journal, Ghana (AR]); Jourmnal of Plant
Science and Research, Scitech-The Journal of
Science & Technology: Anveshan, Kisan P.G.
College, Bahraich; Agriculture for Sustainable
Development, Social and Farmers Welfare
Society, BHU, Varanasi; Research in Envivonment
and Life Sciences and Agriculture & Food: e-
Mewsletter magazine

D Varucha Misra is Editor of Agriculture & Food:
e-MNewsletter magazine,

Reviewer

Dr. TK. Srivastava reviewed the research papers
submitted o Indian Journal of Agricultural
Sciences, Sugar Tech, Agriculture, Ecosystem and
Envircnment (Elsevier publication) and Indian
Journal of Sugarcane Technology.

Dr. AK. Jaiswal reviewed research manuscripts
from Tndian Journal of Entomology™

Dr. Arun Baitha served as Reviewer for peer
reviewed journals ie Journal of Plant Diseases
and Proteclion, Sugar Tech, Indian Journal of
Entomology and Florida Entemologist.

D, Armaresh Chandra was Reviewer of research

articles submitted to journals like Plant Cell
Physiology, Sugar Tech, Acta Physiolgiae
Plantarum, BMC Plant Biology, 3 Biotech, |
Applied Microbiology efe,

Dr. L.5. Gangwar seved as reviewer for peer
roviewed journal Indian Jowmal of Agricultural
Sciences,

Dr. LS. Gangwar reviewed a research paper
submitted to Indian Journal of Sugarcane
Technologist (TIST)

Dr. Amaresh Chandra was invited and served as
Reviewer of the National Academy of
Agricultural Sciences (NAAS)-T'olicy paper

Dy, Sanjeev Kumar served as Reviewer of
international journals wiz., Journal of Plant
Biochemistry and Biotechnology (Springer),
Scientia Horticulturae (Elsevier), Physiology
Molecular Biology of Plants (Springer), Sugar
Tech (Springer), South African Journal of Botany
and Indian Journal of Biotechnology.

Dr. M. Swapna served as Reviewer for peer
reviewad journals Physiclogy & Molecular
Biclogy of Flants, Sugar Tech and Indian Journal
of Sugarcane Technology.

Dr. CK. Gupta acted as Reviewer of Functional
Plant Biology, Journal of Environmental Biology
and Indian Journal of Agriculture Research,

Dr. Radha Jain acted as Reviewer of research
articles submitted to journals like Journal of
Environmental Biology, Indian Journal of
sSugarcane Technolegy, Indian Farming, Sugar
Tech, Journal of Plant Mutrition and Soil Science.

Dr AK. Mall acted as Reviewer of FLOS One
Journal, Journal of Environmental Biology,
Journal of Agricultural and Crop Research
(Scienceweb Publishing), International Journal of
Agricultural Sciences, International Journal of
Agriculture, Forestry & TFisheries, International
Grass Congress-2015, Oryza, Indian Jowrnal of
Genetics & Flant Breeding, Indian Journal of
Sugarcane Technelogy, Rangs Management and
Agro-forestry, Journal of Flant Science and
Eesearch, Indian Journal of Plant Genetic
Resources, SABRAQ Journal of Breeding &
Genetics, International Journal of Agriculture
Sciences, Science International.

Member of RAC/IMC/QRT/TBSC

Dr. Amaresh Chandra was Member of IMC of
ICAR-SBI Coimbatore; ICAR-CISH Lucknow and
ICAR-NIPE, Mew Delhi

Dr, Amaresh Chandra was DBT approved
internal expert of Institute Binsafety Committee
ICAR-NSE, Lucknow for 3 years (2020 to 2023)




Dr. Sanjeav Kumar (Biotech.) nominated as DBET
NMominee for Institute Biosalety Committee of
ICAR-NIPR, Kanpur for the period March 2020 to
March 2023, and of ICAR-CISH for the period
Dec. 202010 Dec, 2023,

Dr. P.K. Singh acted as Expert Member for
Research Advisory Comimittee of Autumn Season
Research Programmes, GSBRI (UPCSR), Seorahi,
Fushinagar.

Dr. AK, Singh was nominated as Member,
Institute Management Conunittes of ICAR-IIOR,
Hyderabad

Dr, AK, Singh was nominated by AKTU as
Member, Board of Studies, Agricultural
Engineering for another three years

Member of Assessment/Selection
Committee

Dr. A.D. Pathak was nominated by ASRB to actas
Chairman, Assessment Committee of Technical
Personnel (Field / Farm Technician) of ICAR-IIPR,
Kanpur.

Dr. Sangeeta Srivastava was nominated by ASKB
to aclt as Member, Assessment Committee of
Technical Personnel (Laboratory) of 1ICAR-TIPE,
Kanpur on Decembar 30, 2020.

Dr. Sanjeev Komar (Biotechnology) served as
Expert Member in the Assessment Committee for
Technical personnel of ICAR-IISE, Lucknow on
August 28, 202() and as ASEE Nominze at ICAR-
VR, Varanasi on November 26, 2020,

Dir. Sangeeta Srivastava served as Chairman and
Expert Member in Selection Committees for SEF
and ¥YPs atICAR-TISE, Lucknow.

Dr. P.K. Bingh acted as Expert Member for
Selection Committees for Selection of SEF's, YFs'
ete of ICAR-CISH, Lucknow on different dates.

Dir. A K, Sah was nominated as Expert Memberin
the Committee for Selection of Young
Professional-1l at ICAR-1ISE, Lueknow on
Seplember 21, 202{.

Dr. Sanjeev Kumar (Biotechnology) served as
Expert Member for selection of YI at 1ISR, [ISE,
Luacknow on September 25-27, 2020; SRF at ISR,
Lucknow on October 07, 2020, and at UPCSE,
Shahjahanpur on Oetober 12, 2020,

Dr. A K. Sah was nominated as Expert Member in
the Cormmittee for Selection of I1 JEF at 1CAR-
ISE, Lucknow on December 4, 2020,
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Chairman/Co-Chairman/Rapporteur

D, Sangeeta Srivastava was invited as the Chief
guest and chaired the Inaugural Session of inter
disciplinary e-workshop on Fundamental of
Biotechnological Technigques (November 25
-December 1, 2020) organized by the CMF
College, Prayvagraj.

Dr. Sangeeta Srivastava Chaired the Technical
geasion- Il of "International Conference on
Advances and Innovations in Agriculture
AIAAS-2020" held at JNU, New Delhi on
February 01, 2020,

Dr. Amaresh Chandra was Chairman of a
Technical Session (Synthesis and
Cheracterization of Wano-particles) in Wational
Brainstorming Meet on MNan DtEchnﬂlug}r
Applications in Sugarcane held at ICAR-IISR,
Luckniow an Janmary 10, 2020.

Dr 51. Anwar chaired a Techmical Session on
Sustainable Energy in National Conference on
Sustainable Environment and Climate held at Sri
Ram Swarcop Memorial University, Lucknow
during January 07-0%, 2020,

Dr. 51. Anwar co-chaired a Technical Session on
Processing, Dairy and Food Engineering of 54®
Annual Convention and International
Symposium of Indian Society of Agricultural
Engineering held at Pune during January 07-09,
2020.

Dr. Amaresh Chandra acted as Rapperteur in 33
Biennial Workshop of AICRP on Sugarcane held
atICAR-1ISE, Lucknow.

Divs. Sangeeta Srivastava and M. Swapna acted as
Jury member for Best Research Paper Award of
Journal of Sugarcane Research, SSRD, ICAR-5BI,
Colmbatore in September 2020,

Organization of various events

Dr. Amaresh Chandra organized NAAS Lucknow
Chapter and Brainstorming Meet online on
October13, 2020 as Organizing Secretary.

Dr, 5.5. Hasan organized webinar on “’Sugarr:ane
Sector in Post COVID-1% and Way Forward” on
12" Tune, 2020 as Coordinator,

Dr. Rajesh Kumnar organized a Webinar on In-
migrants livelihood infarm and sugarcane sector”
on August 13, 2020 as Coordinator,

Dr. LS. Gangwar organized one day sensitizalion
meeting on Intellectual Property, Technology
Managemenl and Entrepreneurship

ol !

-

—



ICABR-INDIAN INSTITUTE OF SUGARCANE RESEARCH

Development as Coordinatorand I/, ITML,

Dr AK. Mall was organizing Secretary of
International Conférence on Advances and
Innovations in Agriculture & Allied Sciences
(ATAAS-2020) held at JNU Convention Centre,
MNew Delhi during January 31 - February 1, 2020

Invited as key speakerin scientific meetings

Dr. A Sah was invited as Lead Speaker in a
Webinar on “ Entrepreneurship in Post COVID-19
for enhancing farmers' income” organized by
Mewar University, Chittorgarh, Rajasthan on
June17, 2020,

Dr. AK. Sah was invited as Guest Speaker in
Technical Session on “New Technologies,
Sustainability and Innovations in Growing Cane”
in India International Food and Agri Week -2020
organized by Cll on October 16-22, 2020,

Dir. ALK, 3ahwas invited as Cuest speaker in Hindi
Karyashala in CSIR- CIMAPF, Lucknow on
Diecarnber 22, 2020,

Dr. A K Sah was invited as Sugarcane Expert by
Hasanpur Sugar Mill, Hasanpur (Bihar).

Dr. ALK Sah was invited as Guest speaker in
Online training programme on Sustainable

Sugarcane Initiative organized by ITC Sunehra
kalon November 12, 2020,

Dr. AK Sah was invited as Guest Speaker in
Online Leadership Development Programme for
Sugar Cooperatives in India organized by
National Cenire for Cooperative Education, New
Delhi on October 12-14, 2020.

Dr. L5. Gangwar delivered lectures in the short-
term training courses conducted by Institute from
Hime to Hme.

Dr Sukhbir Singh delivered a lecture in
International Training on “Present and futuristic
trends in Agricultural Mechanization” during
June 18-23, 2020 organized by VNMEV, Parbhani
(Maharashtra).

Others

Dir. Sangeeta Srivastava served as Nodal Officer-
SFC/EFC (2020-253) of Commercial Crops of
ICAR, New Delhi.

Dr. Amaresh Chandra was Member of a
Committee for Screening and evaluation of

projects submitted to SERB (DST), Govt. of India.

Dr. T.K. Srivastava, worked as Principal
Investigator (Crop Production) AICRP on

Mithaas Trophy Awarded to Crop Improvement
Division by the Institute

Sugarcane and Member, National Monitoring
Team constitated by AICRP on Sugarcane.

Dr. TK. Srivastava, worked as Member Expert
Panel of UPCAR for evaluation of rasearch work
done under projects funded by the organization
all across the state of Uttar Pradesh.

D, TK. Srivastava, worked as Member, Varietal
Identification Committee of the AICRF omn
Sugﬂtca_ne.

Dr. T.K. Srivastava, worked as Expert Member for
training of Master Trainers under Million
Farmers' School Campaign of Department of
Agriculhure, Gove of UI.T.

Dr, 51. Anwar acted as Member, Project
Monitoting Committee of Ministry of
Brwvirorument, Forest and Climate Change, Govt,
of India.

Dr. 51 Anwar acted as Secretary of Lucknow
Chapter of Indian Society of Agricultural
Engineers (ISAE).

Dr. Amaresh Chandra was appointed as Member
Technical Programme Commilttee of 6
International Conference on Agricultural and
Biological Sciences (ABS 2020) held in Tolkyo,
Japan.

Dr. Pushpa Singh chaired Session 11 Sugarcane
sugar and ethanol, - An interactive session with
stakehelders on October 19-240, 2020,

Dr. Sanjeev Kumar (Biotechnology) was
conferred Elected Membership of Plant Tissue
Culture Association-India (FTCA-T).

Dr. AK. Sah was nominated in Committee
constituted by Sugarcane and Sugar Industry,
Govt. of Uttar Pradesh for Prometing Tourism in
Sugar Industry in U.P.

Dr. AK. Sah was nominated as Nodal Officer 1o
support capacity building and training of
stakeholders under PMFME scheme in sugarcane
1[;11& identified district of Uttar Pradesh.
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CHAPTER 16

Publications

Research Papers published in National /
International Journals

Baitha Arun, Jaiswal AK, Kumar A and Kumar Anuj.
2020. Observations on protective silken disc
numbers in pupal chamber sugarcane top shoot
borer,Scirpophaga excerpfalis (Walker)
(Crambidae: Lepidoptera). Hexnpodan
(Tnsectaindica) 25(18&2):1-4,

Baitha Arun, Srivastava DC and Singh MR, 2020, A
Mote on Telenomusdignus (Gahan) (Scelionidae:
Hymenoptera): on eggs of sugarcane intermode
borer, Chile sacchariphagus indicus (Kapur).
Hexapoda (Inseckrindion) 28(14&2):16-20,

Baitha Arom, Sushil SN, FKumar A, Kumar Anuj and
Maurya BL. 2020. Superparasiism in natural
population of Trichogramma chilonis Ishii
{Trichogrammatidae: Hymenoptera) on eggs of
sugarcane internode borer. Hexapoda
(Insectaindica) 25 (18&2):5-11.

Banerjee N, Khan MS, Swapna M, Singh RK and
Kumar 5. 2020. Progress and prospects of
association mapping in sugarcane (Seccharum
species hybrid), a complex polyplaid erop. Sugar
Tech, 22{6): 939-953.

Borase DN, Nath CP, Hazara KK, Senthilkumar M,
Singh 55, Praharaj CS, Singh U end Kumar M.
2020. Long-term effect of diversified crop rotation
and nutrient management practices on seil
microbial function and soil enzymes activity.
Ecological Indicators, dei.org/10.1016/].ecolind.
2020106322,

Borase DN, Senthilkumar M, MNath CF, Hazara KK,
Singh 55, Singh U, Kumar N and Praharaj CS.
2020. Long-tertn impact of grain legumes and
nufrient management practices om soil microbial
activity and microbial properties. Archives of
Agronomy and Seil Science dolorg/10.1080/
03650340.2020.1819532

Chaudhari 55, Sudhishri 5, Khanna M, Dass A, Bosin
K, Blessy VA and Singh T, 2020. Operational
guidelines for enhancing irrigation syvstem
efficiency in tubewell command. Journal of Soil
and Winter Conseroation 19(1): 83-90.

Dash BS, Kumar A, Modi Rajesh U and Kumar SN.

2020. Design and performance evaluation of selt-
propelled intracanopy boom spraying system.
Journmi of Agricultural Engineering 57(3):195-209.

Duttamajumder SK and Singh MR, 2020. Another
white fly infesting sugarcane in India. Indign
Josrnal of Sugarcane Technology 35 (01 ):64-66.

Goswami SK, Singh D, Joshi D and Singh SP. 2020. An
insight into sugarcane wilt in India. Agric Res |
57(3): 641-647.

Goswami SK, Kashyap PL and Awasthi 5. 2020.
Deciphering rhizosphere microbiome for the
development of novel bacterial consertivm and
its evaluation for salt stress management in
solanaceous crops in India; Indim Phytopethology,
72(3): 479488,

Goswami SK, Singh V, Kashyap PL and Singh PK.
2020, Morphological characlerization and
screening for sheath blight resistance using
Indian isolates of Rlizoctoria soland AGLLA. Indian
Phytopathelogy, 72(1):107-124.

Gujjar RS and Supaibulwatana K. 201%. The mode of
cytokinin functions assisting plant adaptations to
osmotic stresses. Plonts 8(12): 542

Gujjar RS, Banyen P, Chuekong W, Worakan P,
Roytrakul S, and Supaibulwatana kK, 2020, A
synthetic cytokinin improves photosynthesis in
rice under drought stress by moduiating the
abundance of proteins related to stomatal
conductance, chlorophyll contents, and rubiseo
activity. Plants, 2(9):1106.

Hasan S5 and Kumar Sanjeev. 2020, Internet of Things
(IeT) applications-advantages for sugarcane
farming, Indian Journal gf Sugarcane Technology
35(01): 14

Hasan 55, Pathak AD, Shukla SK, Gangwar LS and
Kumar Rajesh., 2020, Web-based data
management technigques for coordinated trials of
sugarcane technologies, Sugar Tech, 22(6): 1155-
1165.

Hasan S5, A D Pathak, S K Shiukla and Rajesh Kumar.
2020. AICEP Reporter: A web-based reporting
system for the trials of AICRF on Sugarcane.
Indian Journal of Sugarcane Technology 34 (02):51-
B2,
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Holkar SK, Balasubramaniam P, KumarA, Kadirvel N,
shingote PR, Chhabra ML, Kumar 5, Kumar P,
Viswanathan K, Jain RK and Pathak AD. 2020
Present status and future management strategies
for sugarcane vellow leaf virus: A major
constraint to the global sugarcane production
Plant Pathology Journel 36(6) : 536-557,

Jadhao S, Manimaran B, Thorat YE, Jain FK and Sirohi
A, 2020. In Silico analysis of sma-1 gene of
southern root-knot nematode. Meloidagyne
imcoynita. Indian Jouwrnal of Nematoloyy 49 :173-178.

Jain R and Gupta A. 2020, Ethephon alters sugarcane
growth, biochemical atiributes and SOD and ETR
gene pattern under drought stress. Adoanres in
Bioresearch 1(5/6):

Jain Radha. 2020. Sugarcane bud chip technology and
its mechanization. World Journal of Agricultural
Sciences 16 (5):312-317.

JainRadha, Gupta A, Chandra A and PathakAD, 2020.
Morphological alterations and gene expressionin
a set of sugarcane varieties under waterlogged
conditions. Plant Cell Biotzchnology and Molecular
Biology 21(59 & 60): 84-91.

Jaiswal VP, Shukla SK, Sharma Lalan, Singh Ishwar,
Pathak AD, Nagargade Mona, Ghosh Arup,
Gupta C, Guar Asha, Awasthi 5K, Tiwari
Raghavendra, Srivastava Abhay and Masto
Ebhin. 2020. Potassium influencing physiological
parameters, photosynthesis and sugarcane vield
in sub-tropical India. Sugar Tech.
https:/ / doi.org/10.1007 /s /12355-020-00905-z.

Jaiswal AK and Singh JP. 2020, Response of novel
insecticides in enhancing the productivity of lac

on Flemingia seminlate. Indian Journal of

Agricultural Sciences, 90(4):689-92.

Joshi D, Singh P, Holkar 5 and Kumar 5. 2019
Trichoderme mediated suppression of red rot of

sugarcane under feld conditions in sub-tropical
India. Sugar Tech. 21(3): 496-504.

Kapur R, Kumar S, Singh J, Singh PK, Swapna M,
Pandey DK, Kumar D, Kumar 5, Srivastava TK,
Singh D and Pathak AD. 2020. Variety
notification- sugarcane variety 'CoLk 12209
(tkshu -7), Indian Journal of Genetics & FPlant
Breeding B0{1):119-120.

Kumar A, Holkar SK and Singh R 2020, Natural
occurrence and diagnosis of yellow leaf disease
affecting sugarcane genotypes under tropical and
sub-tropical conditions in India. Jewrnal of
Enwvironmental Bivlogy. 41(6): 1511-1520.

Kumar P, Chavhan V5 and Srivastava 5. 2020.
Diversity analysis of kinase like disease resistance
gene analogues in sugarcane. Archives of
Phytopathology and Plant Protection,
https:/ /doi.org/ 10,1080,/ 03235408.2020.182944,

Kumar P, Chauhan VS and Srivastava 5. 2020. Omics
approach for stress tolerance in crop plants. Plant
Archives 20 (Special issue); 261-266,

Kumar N, Singh 55, Ghosh PK, Hazra KK, YVenkatesh
M5, Praharaj, CS, Singh MK, Senthil KM, Basu PS5,
Yadav A, Yadav 5L, Singh 5, Sngh NP. 2020.
Improving chickpea productivity in rice-fallow of
Inde-Gangetic plain with soil moisture
comservation and culbvar selection. Jourmal of

Food Legumes 33(1): 28-35,

Kumar Rajesh, Pathak AD and Bakshi FKam, 2020.
Climate resilient, high yvielding and stable
sugarcane genotypes in India. Jorenal of Indian
Society of Agricultural Statistics, 74(1): 11-16.

Kumar Anuj, Baitha Arun and Kumar A. 2021,
Response of pupal weight of stalk borer,
Chileauricilius Dudgeon (Crambidae:
Lepidoptera) on biology of Telrastichus hotwerdi
(Olliff}y (Hymenoptera: Eulophidae). Insect
Enviranment, 24: 74-To.

Kumari Namrata, Datta Jhuma, Kumar Rajeev,
Chakravarty A and Pal Srilkumar, 2020, Herbicide
induced changes in nutrient and antinutrient
content during mungbean (Vigna radinka L.) secd
development. Tnfernational Journal of Chemical

Stuedies B{2): 223-228.

Kumari Namrata, Datta Jhuma, Kumar Rajeev,
Chakravarty A and Pal Srikumar. 2020. Effect of
quizalofop and fenoxaprop on nutrient and
antinuirient contents duri_ng seed development
of mungbean (Vigna radigte L.). Journel of
Phormacognosy mnd Phytochemistry 9(2): 664-669,

Kumar Sanjeev, Singh I, Singh FK, Pandey DK, Kumar
Devendra, Singh Dinesh, Srivastava TK, Singh
REK, Kumar Sanjeev and Pathak AD. 2020. CoLk
12207 (lkshu-6) : An early maturing sugarcane
variety for North Cenfral and North Bast Zone.
indizn Jowwrnal of Sugarcane Techmolagy 35 (1): 45-49.

Kumar 5, Singh |, Singh PK, Pandey DK, Kumar D,
Singh D, Srivastava TK, Singh RE, Kumar 5 and
Pathak AD. 2020. Sugarcane variety 'Colk 12207
(Tkshu-6).  Indian Jowrmal of Genetics and Plant
Breeding 80{1): 115-119.

Mahajan GR, Das B, Manivannan S, Manjunath BL,
Verma RR, Desai 5, Kulkarni RM, Latare AM, Sale
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E, Murgaonkar D, Patel KP, Morajkar 5, Desai A,
Barnes W, Mulla H. 2020. Soil and water
conservabion measures improve soil carbon
sequestration and soil quality under cashews.
International Journal of Sediment Research. DOIL
10,1016/ j.4jsre.2020.07.009

Bdisra V, Mall AK, Kamar M, Stivastava S and Pathak
AD. 2020, Identification of two new Allernnria
isolates on sugar beet (Beta vulgaris L) plants in
Lucknow, India. Archives of Phytopathology and
Plamnt Protectiomn, DOI:

10,1080/ 03225408.2020.1824378.

Misra V, Solomon 5, Hasan A, Allah EFE, Al-Arjani
AF, Prajapati CP, Mall AK and Angari, ML 2020.
Minimization of post-harvest sucrose losses in
drought affected sugarcanes using chemical
formulation. Saudi Journal of Biological Scierces
27(1):302-317.

Misra V, Solomon 5, Hassan A, Allah EFE, Al-Arjani
AF, Mall AK, Prajapati CP and Ansari MI. 2020.
Morphological assessment of water stressed
sugarcane : A comparison of drought and water
logging canes. Saudi Jowrnal of Biological Sciences,
27 (5):1228-1236.

Misra V, Solomon 5, Mall AK, Prajapati CP and Ansari
MI. 2020, Impact of chemical trealments on
Leuconpstor bacteria from harvested stored /stale
cane. Biotechmology Feparts 27 : 2005,

Santeshwari, Misra V, Mall AK and Kumar T, 2020,
Problems and integrated pest management
strategy for Spodoptern litura in Sugar beet in
India. [. Exp. Zool. India, 33(2): 1387-18%]

Sharma AK, Pathak AD, Kumar Rajesh, Singh AK and
Brahm Prakash. 2020, FPattern and trend in
casualization of agricultural labour absorpton in
sugarcane cultivation in India: An analysis across
states agro-climatic zones and farm sizes. [ndian
Journal of Agrieuitura] Economics 75(4):538-538.

Sharma D, Nanjundan ], Singh L, Singh SP, Parmar N,
Sujith Kumar M5, Singh KH, Mishra AK, Singh R,
Verma KS, Thakor AK. 2020. Genetic diversity in
leaty mustard (Bressica junces var, rugosa) as
revealed by agro-morphological traits and SSR
markers, Plrysiology and Molecudar Biology of Plants
25(10): 2005-2018.

Shulda SK, Jaiswal VP, Sharma Lalan, Pathak AD,
Avwasthd SK, Gaur Asha and Tiwari Raghvendra.
2020. Zinc and sulphur nutrilion in sugarcane
(Gachherum officinarum) and potato (Solenum
tuberosum intercropping system allecting soil
microbial biomass carbon, respiration and crop

growth in sub tropical India. Indion [ournal of
Agronomy 65(1): 33-40,

Shukla 5K, Jaiswal VP, Sharma Lalan, Pathak AD,
Singh Akhilesh Kumar, Gupta K, Awasthi SK,
Gaur Asha, Zubair Adil and Tiwari
Raghavendra, 2020, Sugarcane yield using
minimumn tillage technology through sub-seiling:
Feneficial impact on soil compaction, carbon
conservation and activity of soil enzymes. Sugar
Tech, 22, 987-1006.

Shukla SK; Sharma Lalan, Jaiswal VF, Pathak AD,
Awasthi 5K, Zubair Adil and Yadav SK. 2020,
Idenlification of appropriate Agri-lechnologies
minimizing yield gaps in different sugarcane
growing states of India., Swugar

zch.(https:/ /doiorg/10.1007/ 3/ 12355-020-
D0907-x).

Shukla SEK, Sharma Lalan, Jaiswal VP, Pathak AD,
Tiwari Raghvendra, Awasthi SK and Gaur Asha.
2020. Soil quality parameters viz-a-viz growth and
yield attributes of sugarcane as influenced by
integration of microbial consortium with NPK
fertilizers. Scienfific Reports, Springer Nature
Limited. doi: published by
www.nature.com/ scientificreports https:/ / doi.
org/ 101038/ s41598-020-75829-5.

Shukla 5K, Swahashee, Maity SK, Awasthi SK and
Gaur Asha. 2020, Growth, nutrient accumulation
and crop yields as influenced by crop residues
recycling and Trichederma inoculation in rice
{Oryza sativa) - wheat (Triticum gestivum) and
SUgarcane- ratoon-wheat cropping systems in
sub tropical India, Indian Jowrnal of Agronomy.
65(1): 1-9.

Singh ME, Singh 5P, Kushwaha T1L, Singh Mukesh K
and Ekka U. 2020 Combine harvester:
Opportunities and prospects as resource
vongervation technology. EASS5A Journal of
Science for Sociefy 2(1): 53-57.

Singh R, Vandana P, Pallavi, Singh ME, Kumar 5,
Singh PK. Singh J and Singh D, 2020, Evaluation
of new sources of resistance and variability for
sugarcane smut disease. Infernational Journal of
Current Microbiology and Applied Sciences 9(10):
3205-3215.

Singh RE, Sharma, AK, Singh YP and Tripathi, SC.
2020. Dairy seclor development in sugarcane-
based cropping system of Uttar Pradesh:
Challenges and opportunities. Jowrnagl of
Community Mobilization and Sustainelble
Development 15(1): 17-31.
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Singh 5N, Sah AK, Patnaik K, Singh KK. and Singh
VE, 2020. On-farm trial on inter and sequential
crops with sugarcane for assessing yield and
economic returns of the system in sub-tropical
India. Indian Jowrnal of Extension Education, 56(1):
238-240.

Singh 5, Pushpavathi B, Madhavan 5. and Sharma R.
2020. Expression of defense-related enzymes in
blast [Magnaporthe griséa (Ilerbert) Barr] resistant
and susceptible genolypes of pearl millet
[Pennisetum glancum (L) R Br.]. Archives of
Phylopatfiology and Plant Protection, pp.1-23.

Singh 5K, Yadawv P, Singh [V, Tripathi ME, Bahadur L.
Singh 5F, Mishra A and Kumar S, 2020, CGropping
systems influence microbial diversity, soil quality
and crop yields in Indo-Gangetic plains of India.
European Journal of Agronomy, 121: 126-152,

Singh SR, Yadav I, Singh D, Lal B, Singh 5P, Yadav AK,
Mishra A, Yadav PPS and Kumar 5. 2020. linpact
of different crop grown system on microbial
diversity, soil quality and nutrient index. Lend
Degradation and Development. https:/ /dox.doi.
10.1002/1dr.3863.

Solomon 5, Rao GP and Swapna M. 2020. Impact of
COVID 19 on Indian Sugar Industry. Sugar Tech.
22(4):547-551.

Sushil SN, Chandra A, Roy 5. JTaiswal AK, Singh MR
and Pathak AD. 2020. Determination of
morphological and biochemical basis of
resistance against top borer, SEErpﬂphﬂg
excerptalis Walker in sugarcane. Sugar Tech 22:
259-265,

Sushil SN, Kalleshwaraswamy CM, Ranjith M, Roy 5,
Taiswal AK, Joshi D and Pathak AD. 2020.
Incidence and diversity of termites associated
with sugarcane in North-west zone of India with
new records, Suger Tedl, 22/1-3,

Sushil SN, Roy S, Jaiswal AK, Joshi D and Pathak AD.
2020. Management of termites through different
teols and Lheir impact on environment and soil
micro-arthropods in sugarcane in Indo-Gangetic
plains of India. Sugar Tech, DOL 10,1007 /5 12355-
020-00238-4.

Swapna M, Kapur R and Pandey DK. 2020. Recurrent
selection cycles for pre-breeding in sugarcane:
enhancing the sugar-accumulation potential in
selection cycles. International Sugar Journal
122(1459): 496-502,

Swapna M, Kapur R, Kumar 5, Kumar D, Singh ], Singh
PE, Pandey DK, Kumar 5, Srivastava TE, Singh D
and Pathak AT, 2020. 'Colk 12209' (Tkshu-7) - a

new mid-late maturing sugarcane variety for
Morth Central and MNorth Fast zone of sub-
tropical India. fowrmal of Sugarcane Research 10: 43-
53,

Vandana P, Singh Dinesh, Stivastava 5 and Cure GR.
2020. Effect of climate change on sugarcane crop:
A review, Journal of Pharmacognosy and
Phytachemistry SP 6: 255-261.

Verma [, Chandra A and Kamal A. 2020, Identfication
and validation of differentially expressing
transcripts from top and bottom internodes of
high-sucrose sugarcane variety CoJ 64. SugarTech
22:89-97.

Yadav 5K, Singh RE, S5ingh SK, Yadav 5 and Bakade
ER. 2020. Site specific nutrient management in
potato through nutrient omission plot technique,
Jowernal of Agri Search 7(2): 59-62.

Yadav SK, Singh RK, Dua VK, Singh SK, Yadav S and
Bakade RE. 2020. Nitrogen requirement of potato
for Bastern Indo-Gangetic Flain of India. Jourmal of
Agrl Search 7(3),134-137,

Books/Reports/Souvenir/Periodicals:

Tain Radha, Pathak AD, Solomon S, Chandra A, Brahm
Prakash and Singh CP. 2020 Ethephon: Gamite Ki
Karyiki Evamr ChimiUtpadakie Par Prabhso (Hindi),
ICAR-NISE, Lucknow, 111p.

Kumar Rajesh. 2020. Souvenir of National Seminar on
“Biofuel Production in India: Potential, Prospect
and Technology” conducted by Morth Indian
Sugarcane and Sugar Technologists' Association
(WISSTA) and CSIE- Indian Institute of
Petroleum, Dehradun (UK) held on February 21,
2020.

Mall AK, Misra V., Singh E K., Sharma T. and
Santeshwari. 2020, Souvenir cum Abstract Book.
International Conference on Advances and
Innovations & Allied Sciences (ATAAS-2020) held
during 31" January-1* February, 2020.197 p.

Roychowdhury K., Choudhury S, Hasanuzzaman M.
and SrivastavaSangeeta (Eds.). 2020, Susternalile
Agriculture in the Era of Climate Change. Springer
Nature Switzerland AG. ISBN 978-3-030-45668-%
https:/ /doi.org/10.1007 / 978-3-030-45669-6690)
P.

Sah AK, Singh VK, Brahm Prakash and Singh
Abhishek Kumar, 2020, lkshu Rajbhasha Patrika
O(1): January-June, 2020, ICAR-TISR, Lucknow.
126p.

Sah AK, Singh VK, Brahm Prakash and Singh
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Abhishek Kumar. 2020, lkshu Enjbhasha Patrike
92} Tuly-December, 2020, ICAR-IISE, Lucknow.
112p.

Singh Sukhbir, Singh AK and Pathak AD. (Eds.). 2020.
Improved Sugarcane Mechanization
Technologies. ICAR-Lucknow, India. 177p.

Srivastava S., Gangwar LS, Sharma AK and Prakash
Bralun, 2020, Annual Report (2019). ICAR-TISE,
Lucknow. 145 p.

Srivastava 5, Gangwar LS, Prakash Brahm and
Sawmnari &, 2020, Vaershik Prattvedan (Hindi) (2018-
19). ICAR-TISE, Lucknow. 149 p.

Papers presented in Seminars/Symposia/
Conferences etc.

107" Indian Science Congress held at University of
Agricultural Sciences, Bengaluru during
January 03-07, 2020

Anwar Sl and Sabu T. 2020, Cleaner-cum-washer: A
utility machine for sugarcane juice and jaggery.
p-1738.

54™ Annual Convention of ISAE and International
Symposium on “Artificial Intelligence Based
Future Technologies in Agriculture” held at
Hyatt Regency, Pune during January 7-9, 2020

Anwar 51, Singh RD and Singh P. 2020. Protein
enrichment of jaggery through natural source,

Gupta Rajendra and Singh AE. 2020, Eeonomising use
of land and water resources for sugarcane
production through potato intercropping.

Singh Sukhbir and Singh AK. 2020, Drudgery reducing
improved manual tools and equipment for
sugarcane cultivation.

MNational Symposiom on Plant Disease Management
for Food Security under Climate Change Scenario
and Annual Meeting of Indian Phytopathological
Society (North Zone)” at ICAR-Indian Institute of
Wheat and Barley Research (ITWER), Karnal during
January 9-10, 2020

Goswami 5K and Srivastava AK. 2020, [nsight into
Listilagingidea virens causing false smut of rice in
India.p.55

7* International Conference on “Phytopathology in
Achieving UN Sustainable development goals, 16-20,
Jan, 2020 at ICAR-LIARIL New Delhi

Goswami 5K, Chakdar H, Verma S, Tiwari P, Shahid
M, Singh BN, Das 5, Kumar M and Srivastava AK.
2020, Characterization of Villosiclooa virens
cansing false grnut of rice and its bio-control in

India. , pp.106-107,

2™ International Conference & Exhibition on
Sustainability-Innovation & Diversification in Sugar
and Allied Industry held at Vasantdada Sungar
Institute, Pune during January 51 -February 2, 2020

Brahm Frakash, Gangwar LS, Sharma AK, Om
Prakash, Singh Kamini and Pathak AD. 2020.
Global sugar seenario in respect to production,
consumption and trade, p: 17,

Gangwar LS, Pathak AD, Hasan 55, Brahm Prakash
and Singh Kamini, 2020. Diversification of sugar
and bio-ethanel production for sustainable
development in India: An economic analysis. p:
142,

Kumar, A, Holkar SK and Singh R. 2020. Detetion of
phytoplasma in yellow leaf disease effect an
sugarcane genotypes evaluated in tropical
condition in India. p. 25.

Om Prakash, Brahm Prakash, Sah AK, Pathalk AD and
Yadav Pallavi. 2020, Sustainable soil health
management in EUEATCATIE for climate smart

agriculture, ASP, 10.

Sah AK and Pathalk AD. 2020. Public-Private-Farmer
Partnership to make cane farmer viable, ASP. 09.

Singh Kamini, Gangwar LS, Brahm Prakash and
Pathak AD. 2020. Prospects and challenges of
Indian sugar sector under emerging global
scenario.p. 18,

Swapna M. and Solomon 5. 2020, Green technologies
in sugarcane agriculture: Mitigating climate
change. p.115.

Swapna M, Kumar Sanjeev, Kapur R and Pandey DE.
2020. ldentifying high sugar parental stocks of
sugarcane throughrecurrent selection. p, 114.

Thorat ¥YE. Kumar A, Borase DN, Holkar SK, Sushil SN
and Pathak AD. 2020. Use of ISR-combo inzect
trap for the management of white grubs in
sugarcane. ASP-64,

International Conference on Advances and
Innovations in Agriculture & Allied Sciences
(ATA AS-2020) held at Jawaharlal Nehru University,
New Delhi on January 31-February 1, 2020

Malaviya A, Malaviya N, Singh BD, Misra V and Mall
AK, 2020. Statug and impact of sugarcane breeder
seed productionin Bihar, p. 158.

Mista V, Mall AK, Santeshwari, Kumar D and Pathak
AD. 2020. Sugar beet juice quality deterioration
associated with increasing time duration after
harvest p.37.

Prakash Om, Brahm Prakash, Yadav Pallavi, Sah AK,
Singh Kamini and Pathak AD. 2020, Different
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approaches of fertilizer recommendation for
sustainable soil health and its productivity for
food and environmental security of India. p. 95.

Santeshwari, Malaviya A, Mizra V, Singh BD and Mall
AK. 2020. Periodic occurrence of sugar beet insect
and non-insect pests in lm:lia.p_ 46,

Srivastava S, Pathak AD, Mall AK, Santeshwari, Misra
WV and Singh R. 2020, Isolation and identification
of endophytic bacteria from sugarbeet (Bete
vilgaris) roots for enhancing ethanol production.
p- 151

Srivastava Sangeeta. 2020. MicroENA puided
regulation of gene expression vis-i-vis adaptation
of sugarcane for stress tolerance. p. 18.

Vandana Priyam, Singh D, Srivastava Sangeeta and
Ram GD. 2020, Studies onmanagement of red rot
disease through rhizospheric mycoflora of
sugatcane. p. 150,

Yadav Pallavi, Prakash Om, Brahm Prakash and Singh
Eamind. 2020. Digital approaches for soil testing:
Helpful tool for sustainable soil health
management and agricullural development. p.
67,

Mational Conference on Sustainable Environment

and Climate (SOLARIS-2020) at SRMU, Barabanki

during February 7-9, 2020

Anwar SI. 2020. Energy conservation in sugarcane
processing for jaggery making,

Gupta Rajendra and Singh PE. 2020, Design and
development of culti-harrow - A time, energy
and cost saving land preparation implement for
sugarcane farming,

Singh ME, Singh SP, Singh Mukesh K and Singh ED.
2020. Development of a battery-assisted four-
wheel weeder for multi-operation to increase
productivity with reduced drudgery.

Singh Sukhbir and Singh AK. 2020. Solar-powered
rmanual sprayer — A promising RE technology.

Integrated Workshop on Publication Ethics and
Patenting and International Conference on
Environmental Sustainability: Innovations,
Translational Dimensions and Way Forward held at
Baba Saheb Bhimrao Ambedkar University,
Lucknow during February 10-12, 2020

Prakash Om, Brahm Prakash, Yadav Pallavi, Sah AK
and Pathak AD. 2020. Soil testing tools: Anurgent
need of the hour for the soil health, sustainable
crop producton and envirenmen tal securi tv. Pp.

79-80.

Singh Kamini, Gangwar LS, Brahm Prakash, Om
Prakash and Pathak AD. 2020, Farmers' rights in
Indiain present [Pregime. p. 50.

Yadav Pallavi, Om Prakash, Bralun Prakash, Sah AK,
Pathak AT). and Singh Jiwan. 2020. Integrated
nutrient management for sustainable sugarcane
production, soil health and environmental
security, pp.76-77,

International Conference on Pulses as the Climate
Smart Crops: Challenges and Opportunities
(ICPulse 2020) held at Bhopal on February 10-12, 2020

Das Krishnashis, Borase DM and Kumar Senithil. 2020,
Interactive effect of lentil genotypes-rhizobia on
biological nitrogen fixation,

Prakash, Om, Prakash Brahm, Sah AK, Pathak AD and
Yadav Pallavi. 2020. Intercropping of short
duration pulses in sugarcane for increasing
pulses production and farmers' income. p. 261.

Singh, Kamini, Brahm Prakash, Sawnani Anita,
Sharma AK and Om Prakash, 2020. Global trends
in production, consumphorn and trade of pulses.

Singh MK, Singh AK and Singh Sukhbir. 2020.
Mechanization of sowing of pulses as companion
crop along with sugarcane planting,

Sharma AK, Brahm Prakash and Pathak AD. 2020.
Productivity and profitability changing scenario
in chickpea and lentil cultivation in major
sugarcane producing state of Uttar Pradesh.

9" MatHonal Seminar on Doubling Farmers Income
by 2022: Challenges, Opportunities and Way
Forward held at Career Point University, Bhoranj,
Hamirpur (Himachal Pradesh) on February 15-17,
2020

Sah AK and Pathale AT, 2020, Extension strategy for
doubling farmers' income amidst changing
climate scenario.

Sharma AK, Rajesh Kumar and Pathak AD. 2020
Rainfall variability and prospects of sugarcane
cultivation. for quality jaggery production in
Himachal Pradesl.

I15PP MNorth Zonal Seminar-2020 on Crop
Productivity and Stress Management held at
Chandra Shekhar Azad University of Agriculture
and Technology, Kanpuron February 22, 2020

Prakash Om, Brahm Prakash, Yadav Pallavi, Sah AK
and Singh Famind. 2020, Management options for
alleviating drought tolerance in chickpea. pp. 45-
44,
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5% Uttar Pradesh Agricultural Science Congress on
Enhancing Farmers Income and Water Conservation:
Opportunities and Challenges held at Banaras
Hindu University, Varanasion February 22-24, 2020

Brahm Prakash, Sharma AK, Gangwar LS, Sawnani
Anita, Om Prakash and Pathak AD. 2020.
Immense agribusiness potential of jaggery in
Uttar Pradesh. p.320.

Mohd. Ashfaque, Brahm Prakash, Sharma AK, Om
FPrakash and Singh Kamini, 2020. Bright
prospecis of agribusiness of mentha oil in Uttar
Pradesh. p.321.

Oin Prakash, Brahm Prakash, Sah AK, Yadav Pallavi
and FPathal AT» 2020, Improving water use
efficiency for sugarcane cultivation under sub-
tropical conditions. p. 103.

Om Prakash, Brahm Prakash, Sah AK, Yadav, Pallavi
and Pathak AD. 2020, Efficient water
meanagement techniques in sugarcane production
under sub-tropical conditions. p.102.

Singh Kamini, Gangwar LS., Brahm Prakash and
Pathak AD. 2020. Emerging scope of intellectual
property rights in agriculture p. 173,

Erivastava Sangeeta and Pathak AD. 2020. Role of
chromosome number variation vis-g #is species-
specific chromosomes in adaptability of
sugarcane genotypes to subtropical India. pp.
168169

Mational Webcon held at C.5. Azad University of
Agriculture & Technology, Kanpur on May 6-8, 2020

Misra V, Mall AK, Santeshwari and Pathak AT, 2020.
Froblems and strategies adopted for assessment
of drought stress in sugarbeet under COVID 19
pandemic situalion.

National Webinar on “Covid 19 and Agriculture”
organized by Chandra Bhanu Cupt PG Agriculture
College, Lucknow on June 25, 2020

Prasad Kamis, LalB, VermaRR and. Dohare RS, 2020.
Impactof COVID -19 on Agricullure,

National Web-Conference on Technological
Approaches for Resource Conservalion and
Management for Environmental Eustainabifil‘}r
organized by Academy of Natural Resource
Conservation and Management (ANRCM),
Lucknow on August 16-17, 2020

Blessy VA and Chaudhari Shiv Shanker. 2020,
Application of modern tools in agricultural water
management. p. &1,

Chaudhari Shiv Shanker and Blessy VA. 2020.

Dynamics of drip irrigation to enhance crop
water productivity. p. 80.

International Plant Pathology Congress (IPPC-2019)
entitled “Crop Frotection to Outsmart Climate
Change in Food Security and Environmental
Conservation” held at TCRISAT, Hyderabad on
November 10-14, 2020

Coswami 5K, Srivastava AK and Kashyap AS. 2020,
Investigations om Usrffngz'nﬂa'dEH wirens causing
false smut of rica in India. p.191.

Book Chapters/Souvenir-cum Abstract
Book

Book Chapters published in Improved Sugarcane
Mechanization Technologies (Eds: Sukhbir Singh,
AK Singh and AD Fathak), ICAR-TISR, Lucknow,
ISBN:978-93-5596-574-7, 177p.

Anwar 5L 2020, Processing technologics for jaggery
manufacturing. pp. 157-161,

Gupta Rajendra, 2020. Micro-irrigation system for
water management insugarcane, pp. 76-85,

Jain Radha. 2020. Potential of sugarcane bud chip
technology and its mechanization. pp, 55-62.
Kumar Dilip. 2020, Packaging and storage of jaggery.

pp. 172-177.

Kumar Rajesh. 2020. Overview of sugarcane and sugar
intheworld. pp.5-13.

Kumar Sanjeev. 2020, Promising sugarcane varieties
and their suitability for mechanizaton. pp. 31-38,

Pathak AD. 2020. Sugarcane mechanization research at
ISR pp. 14

Sah AK. 2020, Entreprencurship development in
sugarcane for enhancing farmers' income. pp.
147-156,

Sharma AEK. 2020. Economics of improved sugarcane

ma l'hi.]"rE.‘T_’:,-’ use inIndia. pp 130139,

Shukla SK, Sharma Lalan and Jaiswal VP. 2020.
Management of sugarcane ratoor for improving
crop growth and yield. pp. 111-118.

Singh Dinesh. 2020, Moist hot air treatment and its
impact on disease management. pp. 86-92,

Singh J. 2020. Processing of sugarcane to produce
value added products for increasing farmers'

income. pp. 162-165.
Singh MK and Singh AK. 2020, Trash management

machines for sugarcane. pp.125-129.

Singh ME.2020. Insect pests of sugarcane and tools

F e

-



ICABR-INDIAN INSTITUTE OF SUGARCANE RESEARCH

uzad for theirmanagement pp. 93-104.

Singh AK and Singh Sukhbir. 2020. Recent
development in mechanization of sugarcane
planting and intercropping machines, pp. 50-54,

Singh AK and Singh Sukhbir, 2020, Recent
development in sugarcane harvesting
machinery. pp. 105-110.

Singh AK, Singh RD and Singh Sukhbir. 2020,
Mechanization of sugarcane ratoon management
operations. pp.119-124.

Singh FR, Singh Sukhbir and Singh AK. 2020. Tillage
equipment for sugarcane cullivation. pp. 22-30.

Singh RD, Kumar Dilip and Singh Jaswant. 2020.
Drying ofjaggery using solar energy. pp. 166-171.

Singh SN, Singh VK, Patnaik JR and Gupta C, 2020.
Agro-technology of sugarcane planting and
intercropping system for higher vield and profit
insub-tropical India, pp. 39-48.

Singh, Sukhbir and Singh AK. 2020. Mechanization of
sugarcane interculturing and earthing up
operation. pp. 71-73.

Singh Sukhbir and Singh AK. 2020, Improved hand
tools and equipment for sngarcane cultivation
pp. 63-70,

Singh Sukhbir, Singh PR and Singh AK. 2020. Status of
sugarcane mechanizationin India. pp. 14-21.

Others

Srivastava S and Kumar Pavan. 2020, Abiotic siress
responses and tolerance mechanisms for
sustaining crop produclivity in sugarcane. In :
Agronomic Crops, Volume 3: Stress Responses
and Tolerance, (Ed M Hasanuzzaman), Springer
MNature Singapore Pte Lid. 2020. ISBN 978-981-15-
0024-4 ISBN 978-981-15-0025-1 (eBook) pp. 29-47,
https:/ /doi.org/ 10,1007/ %78-981-15-0025-1,

Goswami SK, Manzar N, Kashyap AS and Kumar E.
2020. Seed borne diseases of agricultural crops:
Detection, diagnosis and management. n R,
Kumar and A. Gupta (Eds)) Contribution of
Individuals and Organizations in the
Development of Seed Pathology. Springer
Nature, ISBN-975-981-329-045-7. pp. 65-80.

Goswami SK and Singh V. 2020. Biotechnology in food
production and food security. In: Verma T. and
Prasad 5 (Eds) RNA Interferenwe Technology:
Latest Advances and Applications in Crop
Protection. Shree Publishers and Distributors

ISBN: 978-81-8329-997-8 New Delhi. pp.13-35.

Holkar SK, Sandra N and Jain EE. 2020, Genetic
diversity, transmission and understanding of
seed bome viruses and phytoplasma. Im: Seed-
Borne Diseases of Agricultural Crops: Detection,
Diagnosis and Management by Ravindra Kumar
and Anuja Gupta (Eds.) Publisher: Springer. pp.
328-353.

Jaiswal AK, Roy Sharmila and Roy MM. 2019, Lac
based agroforestry system for degraded land. In:
Agroforestry for Degraded Landscapes: Recant
Advances and Emerging Challenges (Eds. JC
Dagar, SR Gupta and Demel Teketay) Vol 2.
ISBEIN 978-981-15-6806-0.

Joshi Deeksha, Upadhyay Monika and Tiwari
Raghavendra. 2021, Management of Fungal
Diseases of Crops through Plant Bazed Natural
Products and Biopesticides. In: Biopesticides in
Organic Farming (Ed. LP Awasthi) CRC Press,
pp.: 392 ISBN 9780367460174,

Kumar A, Tiwari V, Singh P, Bishi SK, Gupta CK and
Mishra GP. 2020. Advances and Challenges in
Sugarcane Biofuel Development In: Kumar N.
(Ed.) Biotechnology for Biofuels: A Suslainable
Green Energy Solution. Springer, Singapore. DOL
https:/ /dol.org/10.1007 /978-981-15-3761-5_11.

Kumar Manoranjan, Srinivasarao C5, Rajput
Jithendra NL, Kushwaha VA, Blessy Nivesh
Shreya, Paramaguru PK and Rao KV, 2020.
Climate change and Indian Agriculture:
Challenges and Adaptation Strategies. ICAR-
MNational Academy of Agricultural Research
Management, Hyderabad, Telangana, pp.157-
182,

Mall AK, hMisra Varucha, Pathak AD, Singh BD and
Bhatt Rajan. 2020. Advance production
technologies of sugarcane ; 4 step towards higher
productivity, in: Advances in Crop Production &
Climate Change (Eds. AS Yadav, MNarendra
Kumar, Sanjay Arora, DS Srivastava and
Hemalata Pant). New India Publishing Agency,
Mew Delhi. pp. 185-214.

Mall AK, Mista V, Singh BD, Kumar M and Pathak AD.
2020. Drought tolerance : Breeding efforts in
sugarcane. In : Agronomic Crops (Ed. Mirza
Hagaanzuman), Springer Nature Singapore Pte
Ltd. Publications, pp 157-172.

Mall AK, Misra V, Pathak AD, Singh BD and Bhatt R.
2020, Advance Production Technologies of
SBugarcare : A Step towards Higher Productivity.
In : Yadav AS, Kumar M, Arora S, Srivastava DS
and Pant H (Eds) Advances in Crop Production &
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Climate Change. New India Publishing Agency
New Delhi, pp.185-214.

Mista WV, Mall AK and Pathak AD 2020, Sugarbeel: A
sustainable crop for salt atress conditions. Inc
Agronomic Crops (BEd. Mirza Hasaanzuman).
Springer Mature Singapore Pvt. Ltd. Publications,
pp. 40-62,

Modi Rajesh U, Manjunatha K., Gautam Prem Veer,
MNageshkumar T, Sanodiya R, Chaudhary V,
Murthy G.R.E., L Srinivas and Ch. Srindvasa Rao.
(2020). Climate-smart technology based farm
rnechanization for enhanced input use efficiency.
fr: Ch. Srirdvasarao et gl., (BEds). Climate Change
and Indian Agriculture: Challenges and
Adaption Strategies. ICAR-INational Acadeny of
Agricultural Research and Management,

Hyderabad, Telangana, pp. 325-357,

Singh SR, Yadav I', Choubey AK and Tripathi ME.
2020. Soil quality assessment: Concept and
method for identification of soil quality indicators
and computing soil quality index. 2020, In:
Doubling Farmers Income through Appropriate
Agricultural Technoelogies and Extension
Approaches. Pp.15-34,

Srivastava 5 and Kumar Pavan 2020, Abiotic Stress
Responses and Tolerance Mechanisms for
Sustaining Crop Productivity in Sugarcane. In:
Hasanuzzaman M. (Ed.) Agronomic Crops,
Volume 3: Skress Responses and Tolerance,
Springer Nature Singapore Pte Litd. 2020, ISEN
O78-981-15-0024-4 ISBN 978-081-15-0025-1
(eBook) Pp. 29-47. https:/ /doi.org/10.1007 /978-
O81-15-0025-1

Tripathi MK, Choubey AK, Singh SR, Singh VE and
Dwivedi AP. 2020. Recent advances in sugarcane
production technologies, [n: Doubling Farmers
Income through Appropriate Agricultural
Technologies and Extension Approaches. Pp.
231-226,

Technical Bulletins

Dwivedi AP, Shukla SK, Pathak AD and Singh AK.
2020, Sugarcane Based Integrated Farming
Systemn for Enhancing Crop Productivity and
Farmers Income, Extension Bulletin, ICAR-HSE,
Lucknow. 12 p.

Shulkla 5K, Nagargade Mona, Pathak AD and Blesey
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Radio/TV Talks

Dr, S.N. Singh, Principal Scientist delivered a talk
entitled Basant Kaleen Ganne Ei Kheti Vasahphasal:
Eriya Vidhiyon on All India Radio on February 04,
2020.

Dr. 5.M. Singh, Principal Scientist delivered a talk
entitled Ganng-Eheti Me Samsemayik Prabandhmn
o Deordarshan DD Kisan, MNew Delhi on !u'lj,r
30,2020,

D, SN. Singh, Principal Scientist delivered a talk
enbtled Sharad Kaleen Ganne Ei Butoai Vidhiyan
Avam Saphasali Kheti on Doordarshan Kendra,
Lucknow onSeptember 16, 2020,

Dr. T.K. Srivastava, Principal Scientist delivered a talk
on Shared Ealeen Ganne Ki Unnaf Ehet which was
broadeast on September12and 15, 2020.

Success Story

Shri Chandra Shekhar Tiwari - A farmer with
technological interventions of ICAR-IISK
achieves high profit from sugarcane cultivation in
Marsinghpur (Hoisted on ICAR Websile dated:
August19, 2020)
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CHAPTER 17

Technical Programme (2020)

Froject Code

Division of Crop Improvement

B17

B3.23

B3.24

AICEF on Sugarcans
Bl1

Bi1.2

B1.3

Externally funded

DBET

DST-SERB

DT WOs-A

FFV&FRA
TICAR

Title of the project

Collection, maintenance, evaluation-and documentation of sugarcane germplasm under
sub-tropical conditions (P K. Singh and Sanjeev Kumar, 01 /95-LT)

Defining idestypes in sugarcane for moisture deficit conditions (4 K. Mall, DR Malaviya
and 'S P Singh; 01,/17-12,21)

Drevelopment of sugarcane varietes for sub-tropics (Sanjeev Kumar, P.E. Smgh and T
Srivastava; 10/03-LT)

Drevealoping sugar beet varieties for Indian agro-climates (A D. Pathel, AK. Mall and
Arun Baitha; 09/08-LT)

Development of sugarcane clones/ variaties for North Central Zone (A ¥ Mall, AD.
Pathalk, 1. Singh, Arun Baitha, MUK Tripathtand CE. Gupta; 10/ 18-09,/28)

Mapping of lad linked tosugar content m sugarcane (M. Swapna; 12 /09-03 /20)

Production of disease free and penelically pure sead cane through Hssue culture
techmiques {Sanjeev Kumar and 5. K Holkar; 11/13-LT)

Developrent of tn wifre conservation protocel using slow-growth tissue culture
techniquesinsugarcane {Sanjeev Kumar (Biotech.); 03,/15-03/ 20}

Profiling and prediction of small ENA tanscriptomes in sugarcane in sugarcane
Incculated with red rot pathogen (Sangesta Srivastava, A.D. Pathak and Dinesh Singh,
10/15-10,20)

Investigation of differentially expressing sugarcane proteins during red rot infection in
susceptible and tolerant cultivars (Ranjit Singh Gujjar, Deeksha Joshi end Sangeeta
Srivastava;10/20-09/25)

Population improvement and development of genetic stocks for high sugar accumulation
potential (Swapna M, Sanjeev Kumar (Plant Breeding) and Sanjeev Kumar (Biotech);
10/20-08/25)

Evaluation of sarly maturing sugarcane clones of North West Zone (Sanjeev Kumar and
P.X. Singh, 02/09-LT)

Evaluation of mid-late sugarcane clones of Narth West Zone (Sanjeey Kumar and P

Singh, 02/09-LT)

Evaluation of sugarcane clones under Zanal Varietal Trials for MNorth Central and Fastern
Zone (A K Malland A D). Pathak; 02 /09 -1LT)

Aceredited Test Laboratory (ATL) under National Certification System for Tissue Culture
Raised Plants (NCS-TCP} Coordinator: Sanjeey Kumar (Biotech. ), Pls: Sanjeev Kumar and
Dinesh Singh: 03 /15-03 /20, Budget: T103.001akh

Genomic selection based accelerated breeding in sugarcane (Saccharum species complex)
with special reference to sugar content and red ot resigtance [Sanjeey Kumar (Biotech ),
06/ 18-06/21; Budpget : Td2 Filakh]

Investigating sucrose accumulation through FMNA-seq bulked segmesant analysis in
sugarcane (PL Nandita Banerji, Mentor: Sanjeev Kumar; 06/18-06/21, Budget - ¥ 30.0
lakh,

Central Sector Scheme for PEV&FRA (P.X Singh, 2006-LT)

ICAR seed project " Seed production in agricultural crops” (P.J Singh and Sanjees Kumar,
2006-LT)
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Division of Crop Producton

Al1135 Biology and menagement of binding weed Ipomoen spp. insugarcans (V.F, Singh, KK Singh,
S.F Singh, V.P, Jaiswal, T.K Srivastava, & P.Dwivedi; 06,/17-08/22)

AT1134 Improved agronomic interventions for enhancing productvity of ratoon crop (Dileep
Eamar, V.P.Singh, KX Singh, Mona Nagargade and 5 B Singh,: 04/19-03 / 24)

A1231 Studies on effect of tillage and management practices on rice-wheat-sugarcane-ratoon-
wheat in Conservation Agriculhsre (VK. Singh, V.P. Singh, A K Singh (Engg_), 5K Shukla,
V.F. Jatewal, Dinesh Singh and SN Sashil; 06 /17 -09/22)

A238 Soil quality assessment under different sugarcane growing systems (SR Singh, TE,
Srivastava, LK. Verma, Pushpa Singh, SN, Singh, A K. Singh, B.5. Dohare; 03,/15-03,/20)
A239 Synchronizing nutrient supply with crop demand under drip fertigation for upscaling

nutrient use efficiency in sugarcans (Plant) ratoon system (KK Smgh, 5.R.Siagh, V.F. Smgh,
5.K Shukla, Rajendra Gupta; 03,/ 17-08/22)

A2.40 Effect of silicon nuirition on gravwth, yvield, jrice and soil quality of sugarcane in sub-tropics
(MK Tripathi. S R. Singh, C. Gupta, 5K, Shukla, S N. Singh, AP Dwivediand V.E. Singh:
4/13-03,24)

M4 Management of bio-resources for enhancing sugarcane productivity and soil health (AP,
Drwivedi, MUE. Tripathi, V. E. Singh, K.K. Singhand 5. Singh: 10/18-09,/23)

A4l Improving soil health and sugarcane ratoon productivity through application of microbial

consorta (V.P. Jaiswal, S K Shukda, T K. Srivastava, Lalan Sharma, DN Bogaseand SX.
Yadaw:02/19-01/24)

A4S Deaveloping sclenbific aids for site specific nutrient management thoough variable mapping
of soil properties in sugarcane growing seils (R.R. Verma, T.K. Srivastava, Pushpa Smgh
and S.R. Singh:04/10-03/24)

A2.44 Enhznecing water productvity of sugarcane production system by regulating frigation
regimies and field moisture management (T.X. Srivastava Rajendra Gupta, KR, Varma and
Pushpa Smgh; 10,/ 20-02/25)

A 245 Assessing nuiriticnal management approach for enhancing cane and sugar productivity of

multiple ratooning initiated under variable dates (SN, Singh)

A 324 Enhaneing system productivity and profitability of wide row planted autumn sugarcane
through intercropping of high value craps (C. Gupta, A K. Singh (Agron.), V.P. Singh, SX.
Shulda, WML.E. Tripathi, SR Singh, 5., Singh, A X Singh (AE): 03 /12-02/23)

A325 Diversification of sugarcane based cropping system with medicinal and aromatic plants in
sub-tropical India (SK. Yadav, 5 K. Shukla, VP, JTaiswal, Saudan Singh (CSIR-CIMAFP,
Lueknow) and Azun Baitha: 03/19-02,/23)

AFT11 Modulating applicaion of sugarcane producton technologies for hammessing production
and productivity potential in farmers’ field perspective (R.5. Diohare, T.K. Srivastava, Rajesh
Kumar, EKamta Prasad, SN, Singh; M R Singh and Miranjan Lal; 04 /15 - 03/ 20)

A410 Developing sugarcane based Integrated Farming System Models for small farm holders of
sub-tropical India (A P. Dwivedi, T.K. Srivastava, S K. Shukla, Niranjan Lal, - A K. Dubey,
AK Sharma, Akhilesh Kumar Singh, Rakesh Kumar Singh, ST, Singh and A.D. Pathak;
02/16-LT)

Inter Institutional eallaborative Prnjec‘t

ICAR-TISK, Lucknow and Nano-ureaforimproved nittogen use efficiency insugarcans (Mona Nagargade, Decksha
Institute of Nano Sclence & Joshi, DilipKumar, Amaresh Chandra, V.P, Jaiswal and S R, Singh; 08,/15-07/24)
Technology, Mohali

ICAR-TISE, Lucknow and Efficacy and evaluation of potassic organo mineral fertilizer {OMF) insugarcane crop (V.P.
ICAR-CAZRI Jodhpur Jaiswal, D3/ 20-03/22)

AICRF an Sugm‘:ane

AS6E Impact of integrated application of organics and inorgandes in improving soil health and
sugarcane productvity (C. Gupta, T.K. Stivastava and SR Singh, 2014-2020}

-

e
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AST1
AST2(A)
AST2(B)
AST3
ASTL
AST5

AICRPon STCR
STCR

AICRP on Groundnmni
AICRP on Groundnut

Contract Research

BASE IndiaLitd., Navi Mumbsai

Sirius Minerals India Pvt.
Lid, Mew Drelhi

United PhosphorusLid.,
Mumbai

United Phosphoros Lid.,
M bai
United Phosphorus Lid.,
Mumbai

Marmada Biochem Limited

Aprions India Private Limited

BASPIndia Pel Lid. Mumbai

P.L Industriss

Zydex lond. I'vt. Ltd,
Vadodara (Gujarat)

Carbori Sequesiration assessment in suparcans based cropping systemn (V.P. Jaiswal,
5.K_Shokls, V.F. Singh; 2016-2020)

Agrancmic performance of elite sugarcane genotype (Barly) (V.P. Singh and 5. Shulda;
2016-1.T)

Agronomic performance of elite sugarcane genotype (Mid-late) (KK Singh and VP, Singh;
2016-LT)

Aszsessment of climate change impact on sugarcane productivity (B.R. Verma and
TE. Srivastava; 2018-1.T)

Bvaluation of sugercane varieties for drought tolerance (VK. Singh, KE Singh and
V_P_Singh, 2018-LT)

Precision nutrent management through rescheduling time of application for widely spaced
sugarcane plant-ratoon system (V.P. Jaiswal 2019-LT)

Soil test and rescurce based integrated plant nuirient supply system for sustainable
sugarcane production (SR Singh, T.K. Srivastava, R Verma and 5.5. Hasan; 2014-1L.T)

Effect of water and nubient management in sugarcane - groundmit intevevopping during
spring season (M Tripathi, C. Gupta and A.P. Dwivedi; Duration: 03/15-05/22)

Bvaluation of bl efficacy and phytotexicity of pre-emergent application of two herbicide
products BAS 781 0211 and BAS 82201 11 against weeds in sugarcane and its effect on
succesding erop (SK. Yadav, AD. Dwivedi, K. Shukla, A.D. Pathak, SK, Holkar, D.N.
Berase and Y. E Thorat; 04/18-03,/21, Budget : T15.0lakh)

Efficacy of FOLY 4 on growth behaviour, vield attributes, yield and soil health of sugarcans
{M.EC Tripathi, 8., Singh, V., Singh, 5. K Shukla and A P. Dwivedi, 10,/18-02/21, Budget;
T33.01akh)

Bio-efficacy and phyto-toxdetty evaluaion of UPH 114b against weeds insugarcane (V.P.
Jaiswel, V.P. Singh, Lalan Sharma, 5K Shukla and Anita Sawenani; 02/19 - 08/21; Budget
T 15.01akh)

Irrigation water saving in sugzarcane through application of superabsorbent (Zeba) under
field condition (AP, Dwivediand A.TY Pathak; 11/19-12/21; Budget:- T 10.01akh)

Evaluation of PD{ 10042 76,75% WG against important weeds of sugarcane, and its effect on
soil rnicro flora, succeeding crop and yield (AP, Dwivedi and A, Pathak; 11,/19-12/21;
Badget: T15.01akh)

Assessing efficacy of Narmada PROM (Phosphorus rich organic manture) as an organic
source of P on soil quality and productivity of cane and sugar in Indian sub-tropics (ST4.
Singh, A D Pathak, V.IC Singhand R K. Singh; 03/19-07 /22 Budget T10.0lakh)

Assessing efficacy of Agrions AMFE (Arbuscular Mycorrhizal Fungi) on the productyity of
sugarcane and sagar in sub-tropical India tropics (5., Singh, AT Pathak, V.EK. Singh and
RK.Singh; 05/19-04,/22, Budget:T10.01akh)

Bio-efficacy and phytatosdicity evaluation of ‘BAS 43511 H' against broad leaved weeds and
sedges in sugarcane and its effect on succeeding crop (V.F. Jaiswal, SE. Yadav, 5K Shulda,
Lalan Sharma and Mona Nagargade; 04/21 - 03/22 for Lucknow and S Yadav, DL.IY.
Boraseand Y E. Throatfor Pravaranagar; 09/20-09/21, Budget: ¥ 20.01akh)

Evaluation of PTX 10042 76.75 WG against important weeds of sugarcane and its effect on soil
microflora succeeding crop and yield (AP. Dwivedi, 5K Shakla, VP, Jaiswal, A D. Pathak,
M K. Tripaths; 09/19-12/22: Budget | T15.01akh)

Effect of Zytonic M and microbial consortia onsustaining soil health and sugarcane yiald in
subtropical India (M.K Tripathi, Mona Nagargade, 5.1 Shuklaand VI Jaigwal; 04,/20 -03-
22, Budget: ¥ 6.01akh)
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AcadianSeaplants Ttd.,

Goregaon West, Mumbai (MS)

[SE Bisciences India Private

Limited, Delki

Division of Crop Protection

EMI
M 5,10
M17

M15.6
M157
hM158

Ento15.3

Entol154

Ento2.1.2
Ento 4.2.1

AICRE(S)
Plant Pathology
PP14

PP17

FP22

Entomology
E41

E.30

E.34

E32

Contract Project

Bayer Crop Science Ltd,,

Mumbai

United Phosphorus Lid:,
Mumbai

Evaluationof the effect of SoliGra GR anGrowth and yield af Sugarcane (SE. Singh, M.
Tripathi, A P. Dwivediand A D. Pathalk; 2019-2021, Badget : $10.00 lakh)

Bio-efficacy evaluationof 5L 16025 % WG herbicide against weed complex insugarcane
(VP Singh, KK Singh, Dileap Fumar and 4 T Pathal; 2000-20022, Budget : T12.01akh)

Survey and surveillance of insect pests and diseases of sugarcane in sub tropical India (M.E.
Singh and all the Scientists of Crop Protection Division; Duration: Long Term)

Management of Yellow Leaf Disease (YLII) of sugarcane through thermotherapy (Dinesh
Singh and S K, Holkar, 05,/15-04,/22)

Bvaluation/ screening of sugarcanes germplasm against red rot and smut (MR, Singh and
Dinesh Singh, 1992-93-1T)

Enhencing efficacy of Trichoderma based red rot management system (Deeksha Joshi and
Pushpa Singh, 04/12-03/20)

hManzgement of Pokkah boeng disease of sugarcane {LalanSharma, 5K Shulkla, VP, Jaiswral
and M.R. Smgh: 03/19-02,/23)

Isolation, identification and pathogencity afwilt pathogen in sugarcane (Sanjay K. Goswarni,
Deeksha Joshi, Dimesh Singh and 5.P. Singh" 10,/ 20 -09 /25)

Isolation, identification and synthesis of sex pheromones lures for the management of major
borers of sugarcane (ME. Singh, Pushpa Singh, A Baitha, SIN. Sushil and AK. Jaiswal:
0d/19-03/22)

Dispersal, host location, kairomonal effect and recovery of bio-agenis Trichogramma chilonis
and Tefrastichus howerdl (A. Baitha, MR, Singh, AK Jaiswal, 5. Roy and 5. Sushil: 10,/18-
05£22)

Developing arthropeds-based soil health indicator for subtropical sugarcane ecosystem
{Sharmila Roy, A K. Jaiswal, D, Joshiand 5.R. Singh: 10/18-09/23)

Development of eco-friendly technologies for the management of termites in sugarcane (5.1,
Sushil, A K Jaiswal, 5 Roy and D, Joshi: 10/18-08/ 223

Identification of pathotypes inred rot pathogen (Dinesh Singh and Lalan Sharma)
Evaluation of zonal varieties againstred rot, sutand wilt (Dinesh Smgh and Lalan Sharma)

Survey of sugarcane diseases naturally occurring in the area on important varieties (Dinesh
Singh- and Lalan Sharma)

EBvaluation of varietes/ genotypas for their reaction against major insect pests (MR Singh,
A Baitha and .M. Sushil)

Monitaring of insect pests and bic-agents in sugarcane agro-ecosystemn (ME. Singh,
&, Baitha and 5.4, Susghil)

Standardization of simple and cost effective techndques for mass rultiplication of sugarcans
bio-agents (M.R. Singh, A. Baitha and 5.1, Sughil}

Pilet evaluation of water less pheromone trap and water basin pheromone trap against
sugarcane borers {Arun Baithe and M. Singh)

Bic-efficacy of Vayego Superb (Tetraniliprole 0.4% + Fiprondl 0.6% Gragainst early shoot
botrer, top shoot borer and white grub in sugarcane (MR, Singh and Asun Baitha; 05/15-
05/20; Budget :T10.01akh)

Bio-etficacy and phytotoxicity of fungicide "SAAF Gr (Carbendazim 1.92 + Mancozeb
10.08% CR) against the Pokkah Boeng disease of sugarcane (Lalan Sharma, V. P Jaiswal, 5.X.
Shulda and AL Pathal; 02/ 19-03 /21, Budget: T 12.0lakh)
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Division of Plant Physiology and Biochemistry

FE25

PR29

PE3D

PB 3

PR32

Inter-Institutional Preject

Externally Funded Projects
PST-SERB

Minimizing pnsi-h:-_rvest sucrose deterioration and its molecular assessmeant in sugarcane
(A, Chandra, Radha Jainand DN, Borase, Duration: (4 /12-03,/22)

Physiclogical and molecular base of multiple abiotic and biotic stress tolerance in sugarcane
(5.P.Singh, Radha]ain, A Chendra, A Mall and AT Pathal, 04 /17-03/22 )

Cenome sequencing of red rot pathogen of sugarcane (A. Chandra, Sanjecv Kumar
(Biotech.), D, Smghand Deeksha Joshs, 04/ 17-03 /221

Understanding mechanisms of sugar accumulation and WUE in sugarcane throngh physio-
bio-chemical smudies (CE. Gupta, 5P, Singh. Rajeev Kumar, A, Chandra, AK Mall,
Bhupinder Singh, Rzjesh Kumar, K. Tainand A.D). Pathal; 10/18-09,/23)

Evaluation of silica application in relation to moisture stress, diseasa and pest tolerance and
productvity in sugarcane (Rajeev Kumar, A.D. Pathalk, Radha Jain, CK. Gupta, A
Chandra, LalanSharma, BR Venme, PushpaSinghand M.E.Sneh: 03/19-02/24)

Process development for enhancing ethanol recovery from sugarcane trash and ‘B heavy
molasses (Pushpa Singh and Rajeey Kumar: 04,/ 15-03 /24)

Assessment of scope forinvigoration of biomass dynamics during sugarcane growih cycle
through plant growth regulators {PushpaSingh, RadhaJain and Rajeev Kumar: 04,/ 19-03 / 24}

Screening and identification of sugarcans lines tolerant-to water-logring and their phorsio-
biochemical investigation (Radha Jain, A0, Pathak, &, Chandra, ST. Singh, M. Swapna,
VK Srivastava, M, Ramadural, 2013-2021)

Source-Sink dynarmics in sugarcane-a global transcriptome analysis to deripher factor(s)
eemirals surrose content incanestalk,/ culm (A, Chandra and RadhaJain; Budget; ¥ 30,33 lakh)

Division of Agricultural Engineering

AE1198

AE1.52

AE1.23
AE181

AE6S

AEZ711

AE7E1

AET.6.2
AE7.63

AE7.64
IISR-SBL/ 2019 /01

Development of two row disc type ratoon management device with and without stubble
shaving attachments (A K. Singhand Sukhbir Singh; 09,/16-05/20)

Development and evaluation of tractor operated multipurpose tool frame with attachinents
for sugarcane (Sukhbir Singhand A K Singh, 10,/15-09,/20)

Hrgonamic evaluation of tools and equipment for drudgery reduction in sugarcane
coltivation (SukhbirSingh, AK Singh and M. Singh; 10/20-09/23)

Development of e-powered multipurpose equipment adapted to controlled traffic farming
for sugarcane (MK Singh, A K Singhand SukhbirSingh; 10/20-08,25)

Development of cana node planter (A K. Singh and 5 N Singh; 09,/ 16-08 /20

Development of sugarcane trash management machinery (MK Singh, AK Singh and
RD. Simgh: (09/18-08,/21)

Sustaining sugarcane yield under multiple ratooning through drip irrigation (Rajendra
Gupta; 18,/16-03 /22

Refinement of sugarcane cleaner cum washer for jaggery (51 Answar, Dilip Kumar and
B.D. Singh, 11 /16-10,/20)

Development of integrated drying system for jaggery drying (RD. Singh, AJC Singh,
5L Anwarand Dilip Kumar; 11/16-11/19)

Development of ajaggery hirnece with efficiency boosting device (5.1 Avvwar, 04/12-03 /20)

Development of small powder jaggery cubes (Dilip Kumar, 51 Anwar and BRI Smgh;
08 /1907 £ 21)

Process protocol for enhancing the shelf life of sugarcane juice (Dilip Kumar; 08 /19-07 /23

Inter-Institutional Collaborative Projact on testinig and evaluation of selected II5K sugarcane
machinery under tropical conditions (4K Singh {TISR) and T. Arunmganathan (SED); 02,/ 19-
01/22)
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AICRP o Farm Implements and Machinery

FIM/TISR/ PMW /86

RIM/TISK/ FLD /201701
BIM /1SR FLD/ 2017 /02
FIM/TISR,/FLD/ 201703
EIM/TISE,/FLD/2017/04

FIM/TISE/FLE 2020/1

Manufacturing of prototypes for condocting field adoptability trials under varying agro-
climatic and soil conditions (A.K. Singh, 04/ 86-LT)

[ISE Tractor operated disc type tatoon management device (A E- Singh, Sukhbir Singh and
A K B2h, D4/17-03 /200

ISR Tractor operated decp furrow sugarcene catter planter (A K. Singh, Sukhbir Singh and
M. Singh: 04/17 to 03 /20)

115K Tractor operated sugarcane tench planter (ALK Singh, Sukhbir Singh and MK, Singh;
{0417 -03/20%

ISR Tractor operated desp furrow sugarcane cubter planter f#rench planter —cum- multicrop
raised bed seeder (A K. Singh and Sukhbir Singh: 04 /17 -03 /20)

1ISE. Tractor operated mulbpurpose interculturing equipment (Sukhbir Singh and
AKX Singh; 01720~ 12/22)

AICRT on Post Harvest Engineering Technology (PHET)

LKC/PHTS/ 16,/01

Externally funded projects
ICAR

UPCAR

UPCST

REVY (U.P.Govt)

BT funded project under
Waomen Scientist Schemc B
(WoS-B)

Extension and Training Unit
ET1.14

ET1.15

ET116

Development of sugarcane juice extractor for house hold use (Dilip Kumar and 5.1 Anwax;
01/16-03/20)

Agriconsortia research platform on water (Rajendra Gupta, T.K. Srivestava, Pushpa Singh,
SE. Gingh, B.R. Vermaand 5.M. Singh, 12/15-03/ 21, Budget :T31.0 lakh)

Developiment and dissemination of drudgery reducing farm tocls and equipment for
sugarcane for small and merginal farmers of UP- Centre of Excellence in Farm Machinery
(SulhbirSingh, A K. Singhand R K. Singh, 05,17 - 0522, Budget :¥40.06 1alkh)

Dievelopment of process technology (protocel) for manufecturing of protein rich pggery
using natural source (5.1 Apwar and R.D. Singh: 07 /18 - 07/ 21; Bud get ¥ 10.54 1akh)

Bstablishmant of quality jaggery prodaction-cum-training unit in selected districts of Uttar
Pradesh for income generation and entrepreneurship develspment (Dilip Kormar, A1,
Pathak, A K. Singhand A Mall, 04/ 18 - 03/ 20, Budget: 220 lakh)

Muodified atinosphere packaging of sugarcane juice in closed system (FI; Priyanka Singh,
Mentor: Dilip Kumar, 09,/19-09/22; Budget. ¥ 35.0 lakh)

Entrepreneurship development for sugarcaneseed production and multiplication (4 ¥ Sah,
SN, Singh, Sanjeev Kumar, SN.Suzhil and KamtaPrasad, 10712 -10,/20)

An analysis of gender perspective in gugarcane cultivation (Kamta Prasad, R.5 Daohare,
A.K Sah, Rajesh Kumar and A K. Sharma; 01/17-12,/20)

Technology and information utilization pattern axneng the sugarcane prowers (Barsati Lal,
Kamta Prasad, K5 Dohare, AK.S5ah, R Guptaand L.5. Gangwar: 10/18-09/23)

Ecomomics & Statistics/ AKMU/TPME Cell

AES4.15

AHS 416

AES54.17

AFS54.19

AES4.20

AE54.21

Development of data mining and presentation tools in sugarcane (5.5, Hasan, Rajesh Kumar
and LS. Gangwar; 04,/12-03/21)

Factors contributing to economie viability of sugar mills and energy production complexes
inIndia (L5 Gangwar, 5.5 Hasan and A.K Sah; 053/15-03/20)

Impact of [I5K technologies in sustaining sugarcane producfion in India {AE. Sharma,
T.K Srivastava, A K Singh, A. D Pathalcand MR Singh: 04,/15-03/20)

Online database and mixed model analysis of sugarcane varleties tested /released in India
(Rajesh Kumar, 55. Hasanand A.D. Pathak: 04 /1703 /21)

Development of web based reporting systemn for the trials of AICRP on Sugarcane
{5.5, Hasan, 5. K. Shukla and A.D, Pathal, 10,/16-09/24)

Hfficiency of designs in sugarcane field experiments (RCED vs Alpha desiegn) (Rajesh Komar,
Rajendra Gupla, A.D). Pathalk, AKX Sachanand B.B. Joshi; 08/ 19-07 /23)
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AES4.29

AHE54.23

AES4.24

Development of districk-level database on suparcane growth and sustainability
(AKX Sharmaand L.5. Gangwar; 08,/19-07 /22)

International sugar trade and export opportunities for Indian sweeteners (L5 Gangwar,
AK Sharma, 5.5 Hasanand A K Sah; 10/ 20-09/23)

& Study of IOT and artificial intelligence (Al} enablers in sugarcane farming system
(5.5. Hasan, 10/20-09/23)

[I5R Biological Control Centre, Pravaranagar

Bl
M3.9
BCC11
BCCL2

Externally funded project
REVY (Maharashira)

Contract Research Project
BASE

Survey and surveillance of insect-pests and diseases of sugarcane in sub-tropical avea
(M.E., Singh, Hol} and all Scientists of TISK Biological Control Centre, Pravaranagar; LT)

Genetic diversity and hansmission of pathogens causing yellow leaf disease in sugarcane
(5. K Holkar, Arun Baitha and Sanjeev Kumar (Biotech.); 04/15-03/20)

Bio-prospecting of entomopathogenic bacteria for management of white grubs infesting
sugarcane (D.N. Borase, 5. Sushil, I». Joshi, S K. Holkar and Y E. Thorat: 08,/18-07 /23)

Utilization of entomopathogenic nematodes  against white grubs infesting sugarcane
(Y E Thorat, 5N Sushil, .M. Borase and S.K. Holkar: 08/18-07/23)

Establishment of biclogical control laboratory for mass production of biclogical agents
against sugarcane insect pests and diseases and dissemination of technology for enhanced
cene and sugar productivity in Maharashiva (ISR, Lucknow) (5.4, Singh, M.E. Singh,
Deeksha Joshi, Arun Baitha, 5. K. Holkar, DN, Borase and ¥.E. Thorat; Budget: 5.0 Crore;
04/17-04/ 207,

Evaluation af bio efficacy and phytotoxicity pre-emergentapplication of Saflufenacil 68 g/1
+ Dimethanamid - I* 60 g/ | BC (Integrity 568 g/1 EC) against weeds in sugarcane and its
eifert on succeeding crop (5K Holkar; I3 N_Horaseand Y_E, Thorat; 04/18-03 /20, Budget : ¥
15.01akh))
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CHAPTER 18

Review, Monitoring and Evaluation

Research Advisory Committee Meeting

The XXVI Meeting of Research Advisory
Committee of ICAR-Indian Institute of Sugarcane
Research, Lucknow was held on December 15, 2020 on
digital platform under the Chairmanship of Dr, SK.
Datta, Ex. Deputy Director General (C5), ICAE, New
Delhi. The RAC members iz, Dr. N, Vijayan Nair, Ex.
Director, I[CAR-SBI, Coimbatore; Dr. SV, Sarode, Ex.
Director of Research, Dy, PDEV, Akoly; Dr. Indrea
Mani, Head, Division of Agricultural Engineering,
ICAR-IARI, Mew Delhi; Sri R.L. Tamak, CEO and
Execulive Director, DCM Shriram, New Delhi; Dr.
ALK Vasisht, Ex. ADG (PIM), ICAR, New Delhi; Dr.
I.P. Mishra, OS50, ICAR, New Delhi; Dr, RK. Singh,
Assistant Director General (CC), ICAR, New Delhi;
Dir. 4.0, Pathalk, Director, ICAR-TISE, Lucknow; Mr.
Harveer Singh Gujjar, Mamuri Shahpur, District
Meerut and Ur. Sangeeta Srivastava, [ead (I/c),
Division of Crop Improvement, ICAR-IISE, Lucknows
and Member Secretary were present in the meeting.
All the Heads of Divisions/ I Charges of Sections, In
Charges of RC, Motipur, BCC, Pravaranagar and
Sugar Beet Breeding Outpost, Mukteswar, Head,
KVKs of Lucknow and Lakhimpur Kheri as well as all
the Scientists of the Institute also participated in the
mecting as special invitees,

Pr. A.D. Pathak, Director, [CAR-IISRE made a
presentation on sugarcane scenario in the country and
elforts of IISR. Dir. Sangeeta Srivastava, Head, Division
of Crop Improvement; Dr. 5. K. Shukla, Head, Division
of Crop Production; Dr. MLK. Singh, Head, Division of
Crop Protection; Dr. Radha Jain, Head, Division of
Plant Physiology and Biochemistry; Dr. AK. Singh,
Head, Division of Agricultural Engineering; Dr. A K.
Mall, Principal Scientist & In-charge, [ISK Eegional
Centre, Motipur (Bihar); Dr, DN, Borase, Scientist
&Incharge, IISK Biological Control Centre,
Pravaranagar; Dr. A K. 5ah, Principal Scientist &
Incharge, Training & Extension Unit; Dr. Rajesh
Kumar, Principal Scientist and Incharge, AKMU Dr.
L.5. Gangwar, Principal Scientist & I/c, PME Cell, Dr.
A K. Dubey, Head, KVE, 1ISR, Lucknow and Dr.
MNiranjan Lal, Head, KVE, IISE, Lakhimpur Kheri
presented the research highlights

Research Advisory Committee congratulated
IISE for development of number of sugarcane varielies
and successful implementation of doubling the
farmers' income and water saving projects in FPP
mode with DCM Shrivam Ltd. The RAC highlighted

that SUEATCATIE CTOP i= VErY much prone to insec'!-l:lests
and diseases and regular work on survey and
surveillance being done by the Institute is
commendable, The Committee also appreciated the
bio-control work being done by the Institute, After
critically analysing the achievements of the research
activities, RAC members offered appropriate
suggestions and made following major
recommendations:

L] Good work has been done on varietal
development and it should be continue.
Further, (i) The germplasm available at ICAR-
IISR, Lucknow should be enlarged and
characterized to develop trait specific gene
pools and a database of trail specilic parents
should be developed. (i) Efforts should be
made to develop location specific varieties
through a participatery plant breeding
approach with the supportof sugar industry.

L Genome editing in combination with accelerated
breeding for specific raits should be initiated.

e Energy canes developed by ICAR-S5BI,
Crimbatore may be tested for their adaptability
insub-ropical India and ISR may develop their
own energy canes as well. In this context, sugar
beet may be explored for bioethanol & fodder
production, and as an intercrop with sugarcana,
A one-day brainstorming session may be
organized at [ISR to discuss the prospects of
sugar beet with participation of industry
people,

] Eoot studies including root architecture,
growth, anatomy, length, density, volume eic.,
may be taken up in relation to drought
resistance.

L The projects like doubling farmers' income and
water saving implemented by ISR, Lucknow in
collaboration with DCM Shrivam Ltd. should be
replicated at other places with the collaboralion
of the Deéepartment of Agriculture and
Cooperation (DAC), A multi-disciplinary and
multiinstitutional approach along with the
association of a socio-economic scientist from
ICAR-NAARM, Hyderabad should be taken up
inthe future research programmes.

L Population of insects may be correlated with the
parameters of climate change to strengthen the




ANNUAL REPORT 2020

forewaming and forecasting system for insect
pests, Epidemiological studies on major
diseases in last two decades should be aken up
tocombat the problems emerging due toclimate
change. ISR should have collaborative research
project on sex pheromones with NCL, Pune and

ICT, Hyderabad.

L] Since quality seed is important for disease
management especially red rot, and MHAT has
played an important role in this regard, the
Engineering Division should develop MHAT
plants to reduce the incidence of red rot.
Emphasis should also be given to produce
disease free and genetically pure quality seed
through micro propagation as well as
conventional approaches.

L] A Webinar should be organized with different
start-ups and enirepreneurs laking help of
Agrinnovate India and feedback to be collected
from all the stakeholders. Information about
II5K. products should be available in a tabular
form to increase their visibility. Solar energy
based agricultural machineries should be tried
especially for jaggery producton.

. Capacity development of research laboratories
and research facilities for fulture research
programmes should be promoted. Impact
assessmnent of technologies on livalihood and
lifestyle changes should also be studied in
addition to lncome, A team should be
constituted for generating the primary data,

] The KVEs of [ISK, Lucknow should play a
proactive role in disseminating the IISR
developed technologies like IFS model, seed
production efe. Pund should be allocated to
EVEK, Lakhimpur Kheri for Tribal Sub Plan.

Institute Research Council Meeting

The Institute Research Council (IRC) Meeting of
the ICAR-Indian Institute of Sugarcane Research
(ISR), Lucknow was held under the Chairmanship of
Dir. AT, Pathak, Dhrector of the Institute during May
27-June 4 and September 7-8, 2020 to review and

the Institute. Sixty-two scientists and one technical
officer (Armexure-1) of the Institute participated and
discussed the research findings of 73 ongoing-Institute
research projects, and the technical programme for the
next year. First time, the IRC meeting was conducted
online through MS teams to avoid physical contact as
per Covid-19 management protocol issues by Govt. of
India as precautionary measures.

Following new research project proposals/
concept notes were discussed and approved:
° Investigation of differentially expressing
sugarcane proteins during red rot infectian in
susceptible and tolerant cultivars

L] Population improvement and development of
genetic stocks for high sugar accumulation
potendial

L Enhancing water productivity of sugarcane

production system by regulating irrigation
regimes and field moisture management

l Isplation, identification and pathogenicity of
wilt pathogen in sugarcane

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

L Development of e-powered multipurpose
equipment adapted to controlled traffic farming
[orsugarcane

» International sugar trade and export

opportunities for Indiansweeteners

L A study of IOT and Artificial Intelligence (A)
enablersin sugarcane farming system

Institute Management Committee Meeting

Forty seventh and forty eight meeting of the
Institute Management Committee {IMC) were held
under the chairmanship of Dr. A1, Pathak, Direclor,
ICAR-TISR, Lucknow on February 18 and June 17, 2020
Progress of R&D efforts was reviewed and various
administrative matters were discussed in the meeting.

F ol
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CHAPTER 19

Participation in Seminars/Webinars/Symposia/Conferences efc.

Name

Do AR Sharma

Dr. 51 Anwar

Dr. 51 Anwar

All the Scientists
of the Insttute

D, Sanjeav
Kumar
(Flant Breeding)

Dr AKX Mall

Drs, LS. Gangwar

SM., Suchil,
M. Swapna,
Om  Prakash
and Sh. Brahm
Prakash

Drs. 5.1 Anowar,
M.K Singh and
Sukhbir Singh

Dr. A.K. Singh

Drs. ALK Singh
anel 5.1, Anwar

All the Scientists
of the Institute

Dr. A. Charidra

D, Sangeeta
Srivastava

. ¥.B. Thora t

D, A Dubey

Dr. Sangeeta
Srivastava

Semina/Webinar/Symposium/Conference

User's Workshop on “ICAR-KRISHI
Geoportal = Challenges and Way
Forward”

107% Indian Science Congress

54t Annual Conventiom  and
International Symposium of Indian
Society of Agricullural Engineers
National Seminar on Nanotechnology
Applications in Sugarcane

Fonal Bresders Meet-2020' of NW,
NC&NE and EC Fones of AICEP (5)

Adwvances and Irenovations n
Agriculture & Allied Sciences (ALAAS-
2020

2rd  International Conference  and
Exhibition a1y Sustainabiliby -
Innovation & DHversification in Sugar
and Allied Industry

Mational Conference on "Sustainable
Environment & Climate” SOLARIS 2020

Anmual Workshop of AICEP on Farm
Implements and Machinery (Online
Iinde)

Armual Workshop of Agri Innovation
Foundation

Meeting organized on the occasion of
Mational Science Day

IMC Meeting of ICAR-NIPE New Delhi

“Impact of Covid 19 on Indian Sugar
Industry

Meeting of 5% Scientific Advisory
commitiee (SAC)

Technology dissemination
to KVESs to boost horticultare sector

Domestic and Industrial Sanibization
Armidst Pandemic

Venue/Organizer

ICAR-Mational Buorean
of Soil Survey and Land
Use Plarming, Nagpur
UAS, Bengaluru

Hotel Regency, Pune

ICAR-TISE, Lucknow

Mavsari Agriculture
University, Mavsari

Bew Delhi

V5L Pune

SEM
Lucknow

University,

ICAR-CIAE, Bhopal

ICAR-MER, Lucknow

ICAR-TISE, Lucknow

ICAR-NIPB, New Delhd

National Sugar Institute,
Kanpur

KVE, Dahigaon-Ne,
Ahmednagar
1ISR, Lucknow

Mational Sugar Institute,
Kanpur, India & Christ
Church College, Kanpur

Date
January 1-10, 2020

Jaruary 03-07,
2020
Jaruary 07-09,
2020

Tanuary 10, 2020
January 10, 2020
January 31 =

February 1, 2020

January 31 -
February 1, 20120

February .07-09,

2020

February
2021

23-23,

February 27, 2020
February 28, 2002

March 3, 2020
April 29, 2020

May 4, 2020

Iay 12, 2020

May 14,2020

e
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MName

Dr=, Sangeeta
Srivastava, Sanjeev

Kumar (Biotech)
and AK, Mall

Dr, P.K. Singh

Dr. Sangeeta
Srivastava

Dirs. CE. Gupta and
Rajecv Kumar

Dr. A, Chandra
Dr. A K. Sharma

Dr. Sangeeta
Srivastava

Dr. B Gupla

Dirs. Radha Jain,
Sangeeta Srivastava

and CK Gupta
Dr. Radha Jain

Dr. B Gupta

Dr. Sangeeta
Srivastava

D Amaresh
Chandra

Dr. Sangeeta

Srivastava

Dr. Sangeeta
Srivastava

Dr. A K. Sharma

Seminars/Webdnars/SymposiumyConference

MNext Generalion Genomics and
Integrated  Breeding for Crop
Improvement  (VI-NGGIBCL  on
Genomics for Food, Health and
Mutrition

General Meeting of ICAR Seed Project

Challenges and  Stralegies  for
Apriculture, Health & Educational
Servives during Covid-1% in India

Desert Locust Management: Current
Status & Puture Strategies

IMC Meeting of ICAR-SBI, Coimbatore

Online Meeting of Experts on ICAR-
KRISHI Geoportal Spatial Data
Infrastructure and Applications-A Way
Forward

Exploiting Lignocellosic Feedstocks for
Lignin and Chemicals
International Webinar on  Pandemic

Covid- 1% Challenges in Global
Environment

Webinar on
Eccmﬂmy”

"Beology  is  Stable

Programme on World Environment Day

Mational Webinar on Climate Change
and Aproforestry -~ Impacks,
Implications and Strategies

An Eovironmental Agenda for the
Future”

Meeting of NAAS

Perspectives of Health, Hygiens,
Sanitation, Immunity &  Social
Distancing with Digital Media as per
Current Scenario of COVID-19

Pandemics and Hunger Mainstreaming

Millets for Addressing Food and
MNutritional Security
Meeting. of ICAR Caore

Commitiee conslituted for Preparabion
of Policy Document on Futuristic Crop
Planning 2030 and 2030

Venue/Organizer Date
Centre of Excellence in  May 14, 2020
Genomics &  Systems
Biology (CEGSE),

ICRISAT. Hyderabad

ICAR May 14-15, 2020,
Society of Biological May 22, 2020
Sciences & Rural

Development (SBSED),

Prayagraj (UF.)

ICAR-TARI, May 30, 2020
New Delhi

ICAR-SBI, Coimbatore June 1, 2020
[CAR-NBSS&LUT, June 2, 2020
Magpur

NSI Kanpur June 4, 2020
Navsrug Kanva June5, 2020

Mahavidyalaya, Lucknow

MNAHEP (ICAR)-  June5, 2020
CAAST, IARI, DNew

Drelhd

Doon University, Juneb5, 2020
Dehradun

CEAUAET, Eanpur June 5, 2020
CSE, New Delhi June 5, 2020
NAAS, New Delhi, June 5, 2020
Prof. Rajendra Singh June 05-06, 2020
University, Prayagaraj

SKRAU, Bikaner June 8, 2020
ICAR-ITFSRE, June 10, 2020

Modipuram, Meerut
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MName

All the Scientists

of the Institute

Dr, Sangeeta
Srivastava

Dr. Sangesta
Srivastava

Dr. A XK Mall

Dr. Sangeata
Stivastava

Dirs. Rajendra
Gupta Radha

Jain and V. Jaiswal

Dr. SR Singh

Dr A K. Mall

All Scientists of

the Insttute

Dr. Radha Jain

Dir, 5. K. Goswami

Dr. R Gupta

Drs. Vivekanand

Singh and
WVeenika Singh

Drz. AD. Pathak
atd VP Jaiswal

Cr, Pushpa Singh

Dr. ALK, Dubey and
Sh, Ram Lakhan

Dr, Sangeeta
Srivastava

Seminars/Webdnars/SymposiumyConference

Webinar on “Sugarcane Sector in Post
COVID - 19 and Way Forward

Cenetics and Plant Breeding Research
in Post COVID-19 Era”

Monsoom 2020 Prediction  and
Strategies for Agriculture and Allied
Sector in the Conmtext of COVID =19

Prioriies and Strategies to Boost
Farmers Income

The Sugar Market & Consumptions
under COVID-19 delivered by Feler De
Klerk, Serdor Beconomist, International
Sugar Organization

Entrepreneurship in Post COVID-19
for Enhancing Farm Income

International
Times
Loecust  aind Man

Educaton in Cowvid

Combating Post -COVID-19

Challenges in Sugarcane Sector:
Appropriate Technologies and
Approaches

International Traindrig on Recent
Physio -molecular Digital Tools

Internaticnal Webinar on Genomic
Data Analysis and Tools

Eesearch Article Writing and Publishing
in GoodImpact Tournal

Hortipreneurship development in
Uttar Pradesh

Future of Sugarcane in India

Lessons from Covid-19 for Sustainable
Development

ICAR Foundation Day

Hackathon: Resources Conservation
in Agriculture

Venue/Organizer
ICAR-IISR, Lucknow

Ch, Charan Singh

University, Meerut

UPCAR, Lucknow

TUPCAR and
Lucknow

MNSL Kanpur

IISE,

Mewar

Chittorgarh

University,

Network 18

Mother Teresa College
of Agricubture and All

India Agricultural
Students  Association,
Tamil Madu

[CAR-IISE, Lucknow

MNAHEP-CAAST,

DESET A, YWRIMEY,
Farbhani

Bharathiar  University,
Coimbatore

The National Thniversity
of Malaysia

Akhil  Bharti  Vidyarthi
Parishad, Lucknow
& Agrivision

Florafuna Foundaton,
Lucknow

ICAR, New Delhi

SEMN Agriculture
University, Jobner

Date
June 12, 2020

June 13-14, 2020

June 14, 2020

June 14, 2020

June 16, 2020

June 17, 2020

June 19, 2020

Jure 24, 2020

June 25, 2020

June 29-July 3,
2020
Jume 30, 2020

June 3, 2020

July 4, 2020

July 06, 2020

July 11, 2020
July 16, 2020

July 16, 2020




ANNUAL REPORT 2020

MName Seminars/Webdnars/Symposiumy/Conference Venue/Organizer Date

Dirs. Sangeeta The TImpact of COVID-19 on The ISSCT &  Bonsucro, July 20-, 2020

Srivastava and Sustminability of Sugarcane Indusbtry Brazil

M. Swapna Worldwide

Dr. AK. Mall Can India solve its farmers plight & Biotechnika Info Labs Tuly 22, 2020
become food bowl of the Weorld? Pt Ltd.

Dr. AK. Sharma  15% Meeting of Sugar Industry Bureau of Indian Tuly 22, 2020
Sectional Committes (FAD Z) Standards, New Delhi

Dr. AK Dubeyand Farmers  Producers CISCO Webex Platform  July 22, 2020

Sh. Bam Lakhan

Organization for Better Future

. Radha Jain Achieving Land Degradation Indian Association of Toly 22- 24, 2020

MNeutrality Soil and Water
Conservations (IASWC),
Dehradun

Dis. Radha Jain Pandemic Nowvel Corona CSIE -NBERI, Tuly 24, 2020
and Sangeeta Virus Disease 2019 (Covid-19): The Lucknow
Srivastava Unseen and Unsaid
Dr, Sangesta Impact of Fhysie-Biochemical Research  BALL Sabour, Bhagalpur  July 28 2020
Srivastava on Indian Agriculture
Dr. PE Singh  Breeding of (vlseeds: A Challenge for BAL, Sabour, Bhagalpur July 29, 2020

Self-sufficiancy
Dr. Radha Jain  Biotechnology for Crop Improvement  College of Agricultural ~ July 29-30, 2020

Biotechnology,
Abmednagar

Dr 5K, Forecasting and Disease Management MEZ, IPS August 4, 2020
Cioswarmi
Dr. A K Mall Opportunities Challenges in Milind College  of August (4, 2020

Biotechnology Science, Aurangabad
Dr SEK. Cuarrent Approaches and Tools for Bangalore August 6, 2020
Goswan Micrabiome Profiling
Drs. AK. Singh, Sugar and Sweeteners-Chuality and MNational Sugar August 06, 2020
and Rajendra Consumption Pattern Institute, Kanpur
Gupta
Dr. V.F. Jaiswal Underutilized Crops for Augmenting August 10, 2020

Farmers Income in Abiokic

Stress Regions
Drs. TE Climate Resilient Agriculture: College of August 11, 2020
Srivastava, Adaptations and Strategies for Agriculture, Agriculture
Arun  Baitha, Sustainable Production University, Kota
V.P. Jaiswal an:
Pushpa Singh
Dr. 4 K, hMall Present Status of Protechon  of MPEV, Rahuri August 11, 2020

Plant Varieties and Farmers' Rights
Act 2001 (PPVFRA) &
Commercializabon of Varieties
Registered under PPVFRA 2001

F ol
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MName

D, SE

Goswanmi
All Scientists

Dt

; TE,
Srivastaiva

Drs. T
Srivastava and
Pushpa Singh

Drs. TE
Srivastava and
S K. Coswami

Drs. A K.
Dubey,

E.K. Singh and
5h. FEam
Lakhan

Dr. 51, Anwar

Dr. M. Swapna

Drs.
Srivastava,
Pushpa Singh,
Rajendra
Gupta, Sukhbir
Singh

Dr, ALK,

Dubey and Sh.
Ram Lakhan

Dr. AK. Singh

TX.

Dr. Radha Jain

Drs. TE.
Srivastava and
Pushpa Singh
Dr Deeksha
Joshi

Dr. CK. Gupta

Dr:
Joshi

Decksha

SeminargWebinarg/Symposiom/Conference

Biolnformatics Analysis on Seil
Microbial Community Sequence
Data Confirmation

In-migrants Livelihood in

Farm and Sugarcane Sector

National Webinar on Technological
Options for Soil and Water Resource
Conservation and Management

Approaches for Resource Conservation
and Management for Environmental
Sustainability

Mitigation and Adaptation Strategies for
Alleviating Impact of Climate Change
on Food Security

Workehop on Fodder & Livestock based
Farming Systern Approach for
Livelihood Improvement of 5C Farmers

Training Programme for ABI
Centres under NAIF Scheme of [CAR

2rd BIOEN-Research Webinar on Bio-
fusls Technologies: The Sustainability
Challenge

Mitigation and Adaptation Strategies
for Alleviating Impact of Climate
Change on Food Security

Fostering Freshwater Aquaculture
Technology Dissemination through
KVE MNetwork

Mid -Term Review of AICRF on
Farm Implements and Machinery
Drore Remote Sensing in
Agriculture

Resource Management and
Biodiversity Conservation to Achieve
Sustainable Development Goals

A Session on Accessing

Qzone  Pargt  Ksloaran;

Varfmaan  Sthiti  Awr Bhmnshya Kee
Chisngutiyan

Climate Smart Integrated

Farming System”

Venue/Organizer
ICAR-IARL, New Drelhi

ICARTISE, Lucknow,

BaMNY PG
Lucknow.

College,

Academy  of Natural
Resource Congervalion

el Management,
Lucknow

BENW PG College,
{EXV), Lucknow,

ICAR-IGFRI Thansi

ICAR-NAARM,
Hyderabad

FAFESFE, Sao Paulo,
Brazil

BSMNY, PG, College
(KKV), Lucknow
ICAR

ICAR-CIAE, Bhopal

The Indian Society of
Agro-physics

Taylor and Francis

Group

CESCRA., IARL New
Delhi

[CAR-NLASM, Baramati

Date

August
2020

12-15,

August 13, 2020

August 16, 2020,

August 1617,

202

August 16, 2020

August 17-18,
2020

Anpust 17-19,

2020

August 20, 2020

August 25, 2020

Aupust 27, 2020

September
2020

September 8, 2020

810,

September 11-12,
2020

September 15,
2020

September 16,
2020

September 18,
2020

A
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Mame

Drs.
Srivastava,

ML Swapna and
Sanjesv Kurmiar
(Agri. Biotech.)
Drs.  Pushpa
Singh and
Desksha Joshi

Dr. TN,
Borase

Dr. DN,
Borase

All Scientists of
the Tnstitute

All Scientists of
the Institute
Dies. Radha Jain,
ALK, Sharraa,
LS. Gangwar,

SR. Singh,

RE. Verma and
Iuly, Brahuni
Prakash

Dr. V.P. Jaiswal

Dr.  Sangeeta
Srivastava

Dr,
Eumar
Breeding)

Dr. CK Gupta

Sanjeev
(Plant

All Scientists of
the Institute

Dr. V.P Singh

Dr. PX Singh
Dr A K. Mall

Dr. AK Mall
Dir. CE. Gupta

SeminargWebinarg/Symposiom/Conference

Sangeeta Regulation and Genome Edited Plants

(A series of 5 webinars)

Mational Webinar on Management of
Biotic and Abiotc Stresses in Protected
Apriculture

Issues related to

commercialization of Microbe -based
Product

&t Scientilic Advisory Committee (SAC)
of Krishi Vigyan Kendra

] GateBCeRA Webinar on Effective
Utilization (eResource Platform)

Webinar om  Vigyon Sanchar Mein
Raibhasha Hindi ke Mahato

Webinar on  "Farm  Bill
Understanding the Implications"

2020

Coritract Farming

State. Lewvel Consultation on
India’s 5% “Science, Technology,
and Innovation Policy (STIP)-2020"

'Gandhian Philosophy in the

Backdrop of Agricultural
Transformaton'
International Webinar on ‘Sail

gpectroscopy: An Emerging Technique
for Rapid Soil Health Assessment

Antima Wirkhar Bharat aur
Vigyan: Gandhi Jayantl Par Punraolokan

Sugarcane Fesearch and Extension
and Advisory Commitites Meating”

DUS Data Management

Geospatial Approaches for Agricultural
Water Management

Omrnics in Agriculture

Translating Ph}'siulng}r into Techniques
tor Abiotic Stress Tolerance

Venue/Organizer
ICRISAT, Hyderabad,

CSE-HPEYY, Palamipur

ICAR-NBAINM, Mau

EVE- Dahigaon-Ne,
Ahmednagar

ICAR-ISE, Lucknow

ICAR-MSE, Lucknow

MAHEP-CAAST,
ICAR-TARI, MNew Delhi

Informaton

.of

Press
Bureau , Gowt.
India, Lucknow

UPCST, Lucknow

ICAR-SBL, Coimbatore

ICAR-ISS, Bhopal,

India and Warld
Agroforestry,  Narobi,
Eenya

ICAR-TISE, Lucknow

SRI, RPCAU, [Pusa,
Samastipur
PPVE&FRA, New Delhi

Indian Seciety of Plant
Physiology and ICAR-
NLASM, Baramati

Date

Sept. 22, 29, Ot
06, 13, 20, 2020

September 22-24,
2020

September 24,
2020

Septermnber 25,
2020

September
2020

25,

September 2a,

2020

September
2020

26,

September 29

2020

September 29,

2020

Septamber a0,

2020

October 01, 2020

Octaber 01, 2020
COeotobaer 01, 2020

Oetober 6-7, 2020
Cetober 7-9, 2020

Octaber 7-9, 2020

October 9, 2020

—

-
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Mame

Drs. AD.
Pathalk, M.E.
Singh, Fadha
Jain, Sangeeta
Srivastava,
S.K. Shukla,

AL Chandra, S.4.

Sushil, LS.
Gangwar and

Fushpa Singh
Dr. Amaresh
Chandra

Dr. RK. Singh

All Scientists of
the Inshtute

Dr. A K. Dubey

Dr. A&, Chandra

Dr. Radha Jain

Dr. V.P. Singh
Dr. AK, Dubey

All Scientists of
the Instituta

Dir, Deepak Rai
Dr A K. Mall

Dr A K. Mall

All Scientists of
the Institute

D,
Kumar

Dr. R.K. Singh

Rajeev

SeminargWebinarg/Symposium/Conference

Indo-Brazil Meeting

Management  of Waterlogged
Sodic Svils for Livelihood
Security of Kesource Poor Farmers

Woaorkshop of IGFRI-NIAFTA

33 Biennial Workshop of
on Sugarcane

Matiomal Webinar
Production

Innovation, Excellence Indicator
Meeting

AICRFP

on  Mushroom

Genomics Strategies for
Improvement of Abictic
Tolerance in Crop Plants

Stakeholders Dialegue on
Weed Management

Mid-Term Workshop of KVEKs of
ATARI, Kanpur

RAC Meeting

Stress

Peview Worlshop of KVEK Actvities

International Webinar an Genome
Editing to Enhance Multiple Disease
Resistance in Crop plants

Webinar on Advarices in Post- harvest
Management of Pruits and Vegetables

Hindi Workshop on Negativity to
Positivity

Modern Interventions in Environmmental
hManagement

Workshop of ICFRI-NLAFT A

Venue/Organizer
ICAR-IISE, Lucknow

ICAR-CISH, Lucknow

ICAR-IGFR], Jhansi

ICAR-II5R, Luclkmow

Confederation of Ludian
Industry, New Delhi

ICAR-MAISM, Baramat

ISWS and TAAS
ICAR-ATARI, Kanpur
[ICAR-IISE, Lucknow

ICAR-ATARI, Kanpur

FPlant Geriomia

Dhanalakshmi
Stindvasan Agriculture
College, Tamil MNadu

ICAR-TISE, Lucknow

ICAR-TIAB, Ranchi

ICAR-ICGFRI, Thansi

Date
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2020

October
2020

October 19-23,
2020
October 20, 2020

1520,
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2020

27,

December 9, 20220

December 10-11,

2020
December 15, 2020

December 15, 2020
December 20, 2020

December 24, 2020

December
2020

Decernber 30, 2020

28,

December 30, 2020

A



ANNUAL REPORT 2020

Chapter 20

Events organized

Institution establishment ceremonies

Hon'ble Union Minister of Agriculture and Farmers
Welfare lays the Foundation Stone of KVK,
Lakhimpur Kheri-Il of ICAR-TISR, Lucknow

Shri Narendra Singh Tomer, Hon'ble Minister of
Agriculture and Farmers Welfare, Kural Development
and Panchayati Raj, Govt. of India laid the foundation
stone of Erishi Vigyan Kendra at Lakhimpur EKheri
(LULP.). This KVESs has been sanctioned as the second
KVK of the district. Speaking on the oceasion, the
Uniont Minister highlighted the need of linking the
farmers with the technology for accruing the benefits
of farm research being conducted at various
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institutions. He urged the Sdentists of KVKs to
encourage FPOs in their area to help organize the
farmers to enhance their capacities and be
instrumental in delivering the special package fund
announced for infrastruchural development of various
sectors of the agriculture by the Hon'ble Prime
Minister. Lakhimpur ¥Kheri being the largest district of
Uttar Pradesh and having about 70% of the total
cultivated area under sugarcane and nine sugar mills,
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the KVK will act as mouthpiece of the ISR for
transferring the latest production technology as well as
improved varieties for the benefits of the farmers. Sh.
Kailash Choudhary, Hon'ble Minister of State for
Agriculbure and Farmers Welfare, Govt. of India
appreciated the efforts of KVKs located across the
country for enhancing the income of the farmers and
urged the farmers to work for Abmanirbhar Bharat by
organizing FPOs.

Sh. Surya Pratap Shahi, Hon'ble Minister of
Agriculture, Agriculture Education and Agricultural
Research, Govt of Uttar Pradesh congratulated the
Hon'ble Prime Minister and Union Agriculture
Minister for sanctioning second KVK for Lakhimpur
Fheri. Sh. Shahi expressed his confidence that the
farmers of Lakhimpuor Kheri will be benefitted by the
EVE established under the administrative control of
ICAR-IISK, Lucknow in the form of improved varieties
with matching agro-technologies. Sh. Ajay Mishra
"Teni', Hon'ble Member ol Parliament, Lakhimpur
Kheri and Sh. Adala Prabhakara Reddy, Hon'ble
Member of Parliament, Mellore also addressed on the
OCCASLONL

Dr. Trilochan Mohapatra, Secretary, DARE and
DG, ICAR welcomed the Chief Guest, Guests of
Honours and ather dignitaries, and expressed the hope
that the income of the farmers of the area will alzo be
doubled by following the integrated planning and
strategy at the KVK level, using IISK Model of
Doubling Farmers Income. Dr. AK. Singh, DDG
(Agricultural Bxtension), [CAR. New Delhi proposed
the vote of thanks to all the Guests and dignitaries, The
programme was coordinated and conducted by Dr
AD. Pathak, Director, ICAR-Indian Institute of
Sugarcane Research, Lucknow. Large number of ICAR
Officers including Dr. T.R. Sharma, DDG (C5), ICAR;
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D, BN, Tripathi, DDG {AS), ICAR; D, R Singh,
ADG (CO), ICAR; Dr. V.P. Chahal, ADG (A
Extension), ICAR; Dr. Y.G. Prasad, Director, ICAR-
ATARI, Hyderabad; Dr. Attar Singh, Director, ICAR-
ATARI, Kanpur and Dr. D. Damodar Reddy, Director,
ICAR-CTRI, Rajahmundry participated in the
function.

69" Foundation Day of the Institute
celebrated

ICAR-IISR, Lucknow celebrated its 69™
Foundation Day en February 16, 2020 whirh marked
the successful journey of 68" glorious years of
sugarcane research since the establishment of the
Institute in the year 1952, Prof. Archana Shukla,
Director, IIM, Lucknew was the Chief Guest on the
occasion. While the programme was presided by Dr.
Sushil Solomon, Ex. VC, CSAUA&LT, Kanpur, Prof.
Archana Shukla congratulated ISR for its outstanding
contributions which has culminated in the highest ever
sugarcane and sugar production and applanded the
IISR partnership with industries for commercialization

February 16, 2020
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of the technology. Giving the Inaugural address on
IManagement issues of research organizations with
special reference to team spirit and leadership, Prof.
Shukla highlighted the need of techmical skills, inter-
personal skills and strategic skills for team building
which is the pre-requisite for achieving any mission.
She also emphasized on energy, excitement and
passion on the part of every employee of the
organization to own the pride of the achievements,
D, AD. Pathak, Director, [CAR-IISE delivered the
welcomne address and highlighted the achievements
made during the last year. Dr. Pathak informed that the
two varieties of sugarcane wiz., Colk 12207 and Colk
12209 developed by the Institute have been released
during last year. Under outreach programine the
Institute was able to bring the adoption of seed
produrtion technology, intercropping and ratoon
management technique in more than 15,300 hectares

area with an estimated additional benefit of T 1N

crores to the farmers in one single year. Presiding over
the function, Dr. Sushil Solomaon urged the scientists to
address the issue of sustainability for sugarcane and
sugar production. Dr, Solomon luglﬂ.lghﬁ:d the nead to
address the issues of varietal planning, ethanol
blending with petrol, more economic and diversified
uses of bagasse, intercropping for doubling the
tarmers income, taking breeder seed production
programme in a big way in other states of the country
also.

On this occasion, 16 employees of the Institute
were honoured with the Excellence Award in various
categories. The Best Scientist Award was conferred to
Dr. A K. Sah, Principal Scientist, Extension and
Training, whilz Dr. Lalan Sharma was honoured with
the Best Young Scientist Award. The best team award
was corferred to SWATPAM Lab. The Best Worker
Awards of other categories were conferred to Sh.
Brahm Prakash. Dr. Deepalk Rai, Sh, C.P. Prajapati, Shri
Abhay Kumar Srivastava, Shri Sant Ram, Shri
Rajendra Kumar, Sh. Avadhesh Kumar Verma, Shri
Arvind Yadav, Smt. Shiv Devi Maurya and Dr.
Varucha Misra, Three infwvative farmers iz, Sh. C5.
Tiwari of Narsinghpur (M.IF.), Sh. Awadhesh Kumar
Verma of Sitapur and Shri Mukesh Kumar of Lucknow
(U.P.) were also honoured with Innovative Farmer
Awards. Dr. TK. Srivastava, Principal Scientist also
delivered a talk on ' Conservationof water resourees in
climate change perspectiv g during Open Platform on
Water Conservation, Young researchers also gave
innovative ideas to conserve water for the
environmental security. The sugarcane seed of one
improved variety of sugarcane miz., Colk 11206 was
also distributed to participating sugarcane farmers. Dr.
D.R. Malaviya, Head, Division of Crop Improvement
proposed the vote of thanks. The programme was
conducted by Dr. Anita Sawnard. A Kisan Goshihi and
exhibition was also organized on this occasion which
was attended by large number of innovative tarmers of
Lucknow and Sitapur districts of Uttar Pradesh.
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Seminars and Workshops

A Brainstorming Session on Nanotechnology
hpplical‘inn in Sugarcane organized

ICAR-IISK, Lucknow organized a brainstorming
session on “Nanotechnelogy Applications in
Sugarcane” on Jan 10, 2020 under the chairmanship of
Prof. AM. Mukhopadhyay, Ex-Vice-Chancellor, AALL,
Jarhat. The session started with opening remarks of Dr.
AT Pathalk, Director ICAR-IISR, Lucknow, who
highlighted the importance of Nanotechnology
Applications in Indian agriculture with special
reference to sugarcane. Prof. AN. Mukhopadhyay,
expressed his views on implications of nanco-materials
in agriculture and emphasised that similar
brainstorming sessions on other burning topics were
need of the hour, Dr. J.C. Tarafdar, UCC & [CAR
Emeritus Scientist; Dr Tapan Adhikari, Principal
Scientist, ICAR-IISS, Bhopal; Dr Biplab Sarkar, Senior
Scientist, ICAR-IIAB, Ranchi and Dr. M. Sajid Khan,
Professor, Integral University, Lucknow presented
their talks on nanotechnoelogy applications in

agriculture, their synthesis and characterization. Of
the four status papers, the first presentation was given
by Dr. J.C. Tarafdar. He strongly vocalised that
nanomaterial could serve to be an as an alterniate
technology to precisely detect and deliver the corract
quantity of nutrients required by crops in suitable
proportion that promote productivity while ensuring
environmental safety. He also suggestad that balanced
fertilization may be achieved through
nanotechnology. He described the impact of nano-
fertilizer products on physiological, biochemical,
nutritional and morphological changes in plants and
the fate of nano-products in seil and plant svstems. In
addition, he described his explorations on the effects of
nano-fertilizer products on rhizosphere
microorganisms and bio-geocycling of nutrients under
natural field conditions. The Session was attended by
four distinguished invited speakers, working
extensively with nano-materials from states of

Rajasthan, Madhyva Pradesh, Tharkhand and Utiar
Pradesh, tour representatives from [FFCO from New
Delhi and Lucknow, participants from Sugarcane
Rescarch Institute, Bihar; U.F. Council of Sugarcanc
Research, Shahjahanpur and Scientists from ICAR-
[ESE, Lucknom.

Workshop on Promoting and Recognizing Agri-
Innovations in Uttar Pradesh organized

A one-day Workshop on Promoting and
Recognizing Agri-Innovations in Uttar Pradesh was
jointly organized by Agri-lnnovation Foundation
(ATF), Lucknow and ICAR-TISE, Lucknow or February
27, 2020. Inaugurating the Workshop, Dr. Birendra
Singh, Director General, UPCSR, Lucknow and VC,
NDUAZET, Faizabad highlighted that agriculture has
become an industry with maximum potential and
impact that would be a gateway of opportunities for
inclusion of various stakeholders within and around
the ecosystem, where in agriculture has become the
guiding pillar for economic transformation in the
country representing a space where innovation can

serve the marginalized in diverse ways. Giving a brief
introduction about the theme of the Workshop, Dr,
Bangali Baboo, Ex. National Director NAIP, ICAR,
New Delhi and President, AIF called for invelving all
stakeholders including farmers, input supplier,
processors, policy makers besides srientists in solving
a defined problem.

On this occasion, Dr. A.D. Pathale, Director, [ICAR-
ISR, Lucknow; Dr, 5 Rajan, Director, ICAR-CISTH,
Lucknow; Dr. VK, Mishra, Head, ICAR-CS5RI RC,
Lucknow; Dr. 5.K. Pandey, Ex. Director, [CAR-CPRI,
Shimla and Er. Neeraj Srivastava, Deputy Director
{Agriculture), Uttar Pradesh also addressed the
audience and highlighted the need of developing
innovations in the field of agriculture which will help
the tarmers of the Uttar Pradesh in fulfilling the PW's
ambitious desire to double the farmers income by the
year 2022, It was suggested by various speakers thata




widely evolving technological landscape is an outset of
new possibilities to target and price eredit, to share the
risk and o harness information technology to enhance
tarm productivity which generates both welfare and
regional economic integration as it contributes more
than 15% to the naional GDF which determines the
standard of living for more than 60% of the Indian
population, directly or indirectly dependent on
agriculture. The Workshop highlighted the need to
loolk for the sirategic places where policy and
investment can help to improve outcomes for
agricultural households, On this occasion, Dr. R.C.
Srivastava, VO, EPCAL, Pusa, Samasﬁpm; Dr. RE.
Vishwakarma, Principal Scientist, ICAR-CIPHET,
Ludhiana; Dr. Neelima Garg, Principal Scientist,
ICAR-CISH, Lucknow; Dr. Niranjan Prasad, Pr.
Scientist & Head, ICAR-IINRG, Ranchi; Er. P.R.
Chaurasia, Ex. Chief Engineer, Minor Irrigation, Govt.
of Uttar Pradesh; Dr, S.P, Singh, Principal Scientist,
ICAR-TARL New Delhi; Dr. B.K. Singh, SMS (Animal
Science), BKVE, ICAR-TISE, Lucknow were awarded
Fellow Award. Four inmovative farmers wiz., Sh. Jai
Singh of Bahraich; Sh. Ramesh Verma, Smt. Bitana
Devi and Sh. Brijesh Verma of Lucknow were also
conferred with Agri-lnmovators Award for their
outstanding contributions in the field of sugarcane,
exotic vegetable, milk producton and bee keeping &
honey production. All the awardees acquainted the
audience aboul their contribution in their respeclive
fields.

Webinar on Sugarcane Sector in Post
COVID-19 and Way Forward organized

& webinar on the topic Sugarcane Sector in Posl
COVID-19 and Way Forward was organized at ICAR-
[ISE, Lucknow on June 12, 2020, The basic objective of
the webinar was to provide common platform to
researchers, industry executives, managers and
government officials to discuss and analyze the
distress in sugarcane sector of Sub-trapical India in
COVIT-19 time; and to decide future course of actions
for addressing current distress and challenges. The
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panellists of the webinar were Dr. 5. Solomon, Ex, VC,
CSAUAET, Kanput; Dr. A.D. Pathak, Director, ISR,
Lucknow; Prof. Narendra Mohan, Director, National
Sugar Institute, Kanpur; Shri Roshan Lal Tamak,
Executive Director & CEO, Sugar Business, TMCM
Shriram; Shri V.X. Shukla, Additional Cane
Commissionet, Govt, of Uttar Pradesh; Dr. A. Chandra
and Dr. Sudhir Shukla, IISE, Lucknow: The session
was attended by more than 100 participants from sugar

industry, research institutes and Govl. cane
department.

Dr. A Pathak shared his views on emerging
challenges in sugarcane Research & Development to
address issues in post COVID era. Prof. Narendra
Mohan elaborated and discussed in detail on the topic
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Reorienting technological approach for process and
product diversification to mitigate corona crisis'. Prof.
Mohan appealed the industry executives to revisit the
sugar mills during off season to decide revised
standard operating procedure in the wake of Corona
crisis. Shri Roshan Lal Tamak in his presentation
touched upon all the issues related to sugar industry
perspectives encompassing factory operations,
marketing, hygiene, farmers' livelihood, digitalization
ete, Shri V.K, Shukla presented the government
initiatives taken during COVID-19 pandemic and
future strategy for smooth sailing of the industry in the
state. The scientists of the Instilute Dr, A. Chandra, D,
Sudhir Kumar Shukla and Dr. AK. Sah presented
somme issues related to sugarcane crop,

Webinar on Employment Opportunities in
Sugarcane and Agriculture for Migrant Labour
Organized

Webinar on Employment Opportunities in Sugarcane
and Agriculture for Migrant Labour was organized on
August 13, 2020. Speaking as the Chief Guest of the
Webinar Shri Sanjay E. Bhoosreddy, the Cane and
Sugar Commissioner and Additional Chief Secretary,
Govt. of U.P. highlighted various programme
launched by the Cane and Sugar Department in view
of large number of unemployment in post Covid era.
At the outset, Dr, AD, Pathak, Dhirector, ICAR-IISE,
Lucknow welcome the guest and participants and
presented sugarcane and sugar production scenario of
U.P. and India. Dr. Pathak appreciated the efforts of
Sugar Industries in smooth functioning of sugar mills
in the lockdown period and congratulate the sugar
industry in producing sufficient quantities of sanitizer
for protecting the mass from Cowvid-19, The
programme was coordinated by Dr. A K. Sah,
Principal Scientist and Incharpe, Extension and
Training Unit. About 100 participants across: the
nation participated in the Webinar.
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Webinar on “Aatmnirbhar Bharat Aur
Vigyaan: Gandhi Jayanti Par Punraviokan”
organized

Webinar on " Aabtmnirbhar Bharat Awr Vieyaan
Gandhi Jayanti Par Punravlokan” was organized jointly
by IISR, Lucknow and District Rajbhasha
Implementation Committee (Office-3). Dr. Manoj
Kumar Pateria, Consultant and Head, Natonal
Council of Science and Technology Communication,
MNew Delhi was the Chief Speaker on this occasion.

Women Farmers' Seminar orga nized

In order to celebrate Nutrition Month- 2020, a
Women Farmers' Seminar and Training on Balanced
Mutrition Management was organized by Krishi
Vigyan Kendra, ICAR-TISE. Lucknow on September
17, 2020 in Gram Panchayat, Meerkhnagar,
Mohanlalganj, District, Lucknow. Inaugurating the
programme as the chief guest, Dr. A.D. Pathak,
Director, 15K, Lucknow said that we all should use the
available land around our homes as a nutritious
garden which facilitates us to get more and more fresh
and agro-chemical free vegelables and [ruits round the
year. Dr. Pathak threw light on the role of a balanced
diet of nulrients found in vegetables and fruits for
boosting the immunity of the human body during the
period of the Corona pandemic, Dr, SN, Singh, Nodal
Officer, KVE, IISE, Lucknow said that we can produce
and consume fresh fruits and vegetables from our
nutritipus garden by ulilizing our spare time and
benefit financially also. Dr, Singh further added that
farm women can maintain good health by keeping all
the members of the family especially children away
from malnutrion, Dr. Veenika Singh trained the
Anganmead) workers and women {farmers present in the
programme on the importance of nutritious garden. In
this programme, 43 Anganwadi workers of all the
development blocks of Lucknow district and 70
women farmers and housewives of the area were
present. On this occasion, Mr. AM. Singh, DGM
{Marketing) from IFFCO, Lucknow distributed seed
kits for nutritious garden to women farmers and
Angmnwadi workers, Dr. AK. Dubey, Head, KVE,
Lucknow gave introductory address and proposed
vote of thanks.

Worlkshopon Roof Top Kitchen Gardening

A Workshop on "Roof Top Kitchen Gardening: An
Initiative” - cuumn - Farmers Fair was organized by KVE,
ICAR- IISR, Lucknow on January 28, 2020.
Inangurating the Workshop-cum-Farmers Fair, Mrs.
Sanyukta Bhatia, Mayor, Lucknow said that the
inclusion of vegetables in our diet is extremely
important for healthy and discase free life, as the

T

—



ICABR-INDIAN INSTITUTE OF SUGARCANE RESEARCH

vegetablesnot only protect our body from discases, but
also an abundant source of vitamins, minerals and
other nutrients which are essential {or good nutrition.
Mrs. Bhatia further added that the rural people are
migrating to the urban areas, leading to increase in the
urban population besides, increasing pollution.

Dr. A.D. Pathak, Director, ISR highlighted the
achievements made by KVEK, Lucknow on roof top
kitchen gardening in urban areas and suggested thal
EVK should be given more emphagis on roof top
gardening. Dr. 5.M. Singh, Principal Scientist & MNodal
Officer, KVK, Lucknow highlighted the purpose of
organizing this awareness programme for urban
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women. Dr. Singh said that apart from roof top kitchen
gardening, the unutilized land in urban areas
surrounding theit houses can also be used as per the
requirement of vegetables and fruits. Sh. Indramani
Tripathi, Magar Ayukt and Shri Prabhunath Rai,
President, Bhojpuri Samaj were also present on the
ocoasion. The programime was attended by more than
500 urban and rural women.

National Compaigns and Missions
National Science Day celebrated

National Science Day was celebrated on 28"
February, 2020 at ICAR-IISR, Lucknow, The
programme was initiated with a welcome note by Dr.
Pushpa Singh, Principal Scientist and Organising

Secretary followed by a documentary on “An Echo
from the Past”, reflecting memoir and contributions of
Dr. CV. Raman in the field of science. Dy, A1, Pathalk,
Director, ICAR-IISR, Lucknow highlighted the
glimpses of modern science and enlightened the
participants on the occasion. A lecture on “Next
Generation Sugarcane Genomics - Peculiarities and
Challenges™ was delivered by Dr. Sanjeev Kumar,
Principal Scientist (Plant Biotechnology). Keeping in
view, the theme area of the year, Women in Science, a
satellite talk by Dr. Jocelyn Bell Bumnell, Visiting
Professor, Astrophysics, University of Oxtord and a
Fellow of Mansfield College, Birmingham, UK on
"Contentious Brass Tacks -Women in Science” was
played. Dr. Deeksha Joshi, Principal Scientist (Flant
Pathology) unveiled the past and present status of
women in science across the globe, She also threw light
on endeavours and accomplishments of women in
science and the barriers they have faced during their
journey over the years of scientific evolution in her talk
entitled “"Women in Science -Mirroring
Contributions”.

Republic Day

The 71" Republic Day was celebrated at ICAR-TISE,
Lucknow on January 26, 2020 with pomp and show,
great zeal and spirit. The national flag was unfurled by
Dr. AD. Pathak, Director of the Institute, amidst loud
cheers. The MNational Anthem was sung by all the
persons present there. Speaking on the oceasion, Dr.
Pathak highlighted the significance of the day and

immense contribution made by the freedom fighters
for the country. Dr. Pathak also narrated about the
significant achicvements of the Instilute for the last
year. Dr. Pathak also congratulated the scientists for
their cutstanding contributions made for the sugar
sector of India. All the buildings of the Institute were
also decorated and illuminated.

Independence Day
The ICAR-IISE, Lucknow celebrated the 74™




Independence Day on 15" August 2020 with great
pride, patriotic fervour and enthusiasm, as India got its
freedom from the centuries-old colonial rule on
Auvgust 15, 1947, At the outset, Dr. A.D. Pathak,
Director of the Institute along with Heads of the
Divisions offered floral tributes to the Father of the
Mation, Mahatma Gandhi. the MNational Flag was
hoisted by Dr, AT, Pathal, followad by recitation of
the National Anthem by the Scientists, Officers and
Staff of the Institute, Dr, Pathak urged upon all the
parkicipants to realize, understand and cherish our
coveted freedom and work towards a progressive
nation. He extended his warm greetings on the
orcasion. He informed about the salient achievements
made by the Institute for enhancement of sugarcane
and sugar production,

Constitution Day Celebration

Ag per direction of the Council, Constitution Day
was celebrated on MNovember 26, 2020 at I[CAR-TISR,

Lucknow to comumemorate the adoption of the
Congtitution of India and to honour & acknowledge
the contribution of the Founding Fathers of the
Constitution. All the officials of the Institute joined in
the reading of the Preamble’ to the Constitution, led by
Hon'ble President of India at 11.00 AM on November
26,2020.

Vigilance Awareness Week - 2020

The Vigilance Awareness Week-2020 was
celebrated at the Institute during October 27-
MNovemnber 2, 2020 with the theme 'Satork Bharaf,
Somriddh Bharat' (Vigilant India, Prosperous India).
The observance of the Vigilance Awareness Week-2020
was commenced with the Integrity Pledge
administered virtually by Dr. A.[). Pathak, Director of
the Institute. Speaking on the occasion, Dr. Pathak
asked all the officials to perform their official duties in
tirne bound and transparent manner which will be a
great contribution towards the progress of the nation.

Appreciating the good work being done by the
Institute, Dr, Pathak urged the officials tojoin hands to
fight against corruption by adopting honesty as the life
style.

Swachchhta Fortnight celebrated

ICAR-Indian Institute of Sugarcane Hesearch,
Lucknow celebrated Swachchhts Fortnight and Covid-
19 proper behaviour campaign was celebrated during
December 16-31, 2020, On December 16,2020, Dr, AL
Pathak, Director, ICAR-IISR administered the
Swoachchhta Pledge to all the officers and employees of
the Institute while inaugurating the Swachchhta
Pakhwnde, quoting Mahatma Gandhi. On this ocrasion,
all the scientists, technical, administrative, skilled
supporting staff and other staff of the Institute took the
path of cleanliness. During this fortnight, apart from
various buildings of the Institute, the employees of the
Institute spread the message of cleanliness to the
people by deing shrmmdaen in the nearby localities,
villages and public places. Aleng with this, some
competitions and Nukkad Netak were also organized.
On December 17, 2020, chairing the meeting of
Scientific Advisory Panel of KVK-TISE, Lucknow, Dr.
A.D. Pathak, Director, ICAR-IISR requested all the
staff to spread the message of cleanliness and to
maintain appropriate behaviour in view of COVID-19.
He requested all the participants to make the general
public aware that we should not be complacent in
fighting COVID-19. The messages of regular hand
wash from soap/sanitizers, use of masks and to
maintain two yards spacing between two people was
spread. The Scientists and staff visited warious
localities of Lucknow and informed the residents of the
locality about the importance of cleanliness,
particularly in such a harsh environment of COVID-19.
The public was acquainted about the harmiul effects of
dirty atmiosphere which causes several diseases among
the human The peopls who were not using face masks
and moving on the streets were informed about the ill
effects of their behaviour, They were requested to
regularly wash their hands with soap or sanitize them,
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use face masks and to maintain two vard spacing. The
stickers depicting message of cleanliness and not using
single use plastic were displayed at several places and
distributed to the general public in nearby areas of the
Institute.

National Unity Day observed

In pursuance to Endorsement F.MNo.15-3/2020-
CDN dated October 27, 2020 by the Council, ICAR-
ISR, Lucknow observed National Unity Day on the
occasion of birth anniversary of Sardar Vallabhbhai
Patel on October 27, 2020. On this occasion, a pledge
was takenon that day by all the officials of the Institute.
The observance of the MNational Unity Day was
commenced with the Integrity Pledge administered
virtually by Dir. A D. Pathak, Director of the Institute.
On this occasion, Dr. A.D. Pathak, Director narrated
the contributions of First Home Minister of the
country, Late Sardar Vallabhbhai Patel for the unity
and integrity of the country as his efforts towards
national integration led him to be referred to as the
'Iron Man of India'. He urged the officials to sirive
together to achieve the goal of unity and integrity and
consolidate India against the atlacks on its unitly,
integrity, and sovereignty.

International Yoga Day observed

Yogn is a physical, mental and spiritual practice
that originated in India and describes a way of life.
Yogn is not just about exercise and relaxation, but also
about discovering understanding and identifying
yourself. The ICAR-IISE, Lucknow celebrated the "
International Day of Yoge on June 21, 2020 with the
theme Yoge at Home and Yoga with Family announced
by the Ministry of AYUSH, Government of India.
Continuirig the tradition of participating in a
worldwide avent on International Day of Yoga, the
scientists and staff of the Institute celebrated the day by
petforming yoya at their homes with their families.

Strengthening of Rajbhasha

Hindi Workshops organized

Four Hindi workshops were organised during the
year, First Hindi Workshop of the year 2020 was
organised on hlarch 3-3, 2020 Forty-one Scientists,
Officers and Staff participated in the Hindi Workshop.
Second Hindi Workshop of the year 2020 was
organised on June 29, 2020 which was attended by 34
Officers and Staff of the Institute. [nthis workshop, Mr.
Saroj Kumar Singh, Senior Administrative Officer of
the Institute delivered a lecture on the topic "e-office”.
Third Hindi Workshop of the year 2020 was organized
on Septernber 24, 2020 which was participated by 55
Scientists, Officers and other staff. In this workshop,

F

Dr. RM. Singh, Medical Officer, TISR Dispensary
delivered a lecture on the topic "Prevention from
COVID”, Fourth Hindi Workshop of the vear 2020 was

held on Decerrber 28, 2020 which was attended by 100
trainees. In this Workshop, Mr. Sanjay Kumar Singh,
Director, Dimensions Education, New Delhi delivered
alecture on the topic “From negativity to positivity”.

Hindi Pakhwada organized

Hindi Pakbweada waz organized at the Institute
during September 14-30, 2020. The forinight was
started om September 14, 2020 with a lecture on the
topic "Importance of Official Language Hindi in
Science Communication". During this fortight,
several competitions like Typing in Unicode, Circular
writing, Debate, Review of Hindi work done
throughout the year, writing competition for Ikshu on
the topic “Contribution of agriculture sector in self-
reliant India” programmes were organized in the
Institute. All the competitions were organized online
during the fortnight. About 130 Scientists, Officers and

ther staff of the Institute participated in the above-
menfioned compelitions. Certificates and Cash Prize
for first, second, third and consolation prizes in various
competitions were distributed in the Prize Distribution
Ceremony organized on September 30, 2020.
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District Rajbhasha Implementation
Committee (Office-3) Meetings organized

ICAR-IISR, Lucknow is the chairman office of
District Rajblinsha Implementation Committee (Office-
3). At present, there are 70 offices of Central
Government Offices located in Lucknow under Otfice-
3 for evaluation of work related with Rajbheshe. Two
meetings of the year 2020 were organized under the

chaimmanship of Dr. A.D. Pathak, Director, ICAR-ITSE,
Lucknow and Chairman, District Rajbhasha
Implemontation Committes in which the Heads of the
Member Offices participated in the meeting. First half
yvearly meeting of District Rajbhashs Troplementation
Comrittee (Office-3) for the vear 2020 was organized
on August 24, 2020 in online mode. The Office Heads of
Office-3 and Sh. Ajay Malik from Department of
Official Language, Ministry of Home, Govt. of India
participated in the meeting. Ten organizations/
Departments were awarded for their excellent workin
Hindi in the meeting. The Second half yearly meeting
of District Rajbhesha Implementation Committes
(Office-3) for the wyear 2020 was organized on
MNovember 11, 2020 in onling mode. The Office Heads
of Office-3 and Sh. Ajay Malik from Department of
Official Language, Ministry of Home, Govt. of India
participated in the meeting. Ten organizations/
Departments were awarded for their excellent waork in
Hindiin themeeting.

Parthenium Awareness Week

Farthenium hysterophorus, locally called carrot
weed, gajar ghes or Congress grass, and the most
problematic alien invasive weed has spread
alarmingly in cropped, non-cropped and forest area
and invaded millions of hectares of land throughout
the country. In view of the seriousness and magnitude

of the threat posed by this weed, the Institute
organized a "Parthendum Awareness Week” during
August 16-22, 2020 by involving both the KVEs located
at Lucknow and Lakhimpur Eheri, All the Sciantists and
staff joined in the campaign and uprooted Parthenium
weeds inand around Institute campus and farm.

Other events

Establishment of mango orchard at KVK,
Lucknow

An orchard of mango was established at KVE,
TISE, Lucknow on August 18, 2020. Seven varieties of
mango iz, Ambika, Arunika, Mallika, Aamrapali,
Dasheri, Chausa and Langda werc planted in the
orchard. Dr. A.D, Pathak, Director, ICAR-IISE,
Lucknow inaugrated the programmme by planting a
mango sapling on this occasion. Dr. Pathak expressed
his hope that that the farmers of the Lucknow district
will get benefits for a long period through this KVK
orchard as the improved technology package will be
demonstrated to the farmers through this orchard. D,
S5N. Singh, Nodal Officer. KVK and Dr A K. Dubey,
Senior Scientist and Head, EVE, ISR, Lucknow also

shared their views on the occasion.

ool

—

-
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Distinguished visitors

Name of the distinguished visitor

Dr. A K. Vasisht, ADG (PIM), ICAR, New Delhi

Prof. ' K. Srivastava, Bx. Dean, CAU, Tmphal

Dr. AN, Mukhopadhvava, Ex. Vice Chancellor, AAU, Jorhat

Dr. M.5. Chauhan, Director, CIRG, Makhdoom, Mathura

Dr. RE. Mittal, Vice-Chancellor, SVEPUAT, Modipuram, Meerut

Dr. [P, Mishra, ADC (PIM), ICAR, New Dealhi

Dr. B, Singh, Director General, UPCAR, Lucknow

Prof, 5.V. Dwivedi, Dean, College of Horticulture, BUAT, Banda

Dr, Panjab Singh, Ex. Secretary DARE & Director General, ICAR, New Delhi

Mrs. Sanyukta Bhatia, Mayor, Lucknow

Dr. I, 5ingh, Director, ICAR-NRC an Orchid, Pakyong Gangtok

D, S K. Chakrabart, DHrector, ICAR-CFERI, Shimla

Frof, G.K. Singh, Vice- Chancellor, DUVASU, Mathura

Dr. U5, Gautam, Vice-Chancellor, BUAT, Banda

Prof, Archana Shukla, Director, I, Lucknow

Dir. Sushil Solomoen, Ex. Vice Chancellor, CSAUAST, Kanpur

Dr. B. Singh, Director General, UP Council of Agricultural Research, Lucknow
D, 5. Bajan, Director, ICAR-CISG, Tucknow

Dr. B.C. Srivastava, Vice Chancellor, Dr, RPCAT, Pusa, Samastipur

Dr. Bangali Baboo, Ex. Director, NIAP, New Delhi

Dr, S K. Pandey, Ex, Director, ICAR-CPRI, Shimla

Dr. VK. Misra, Head, ICAR-CSSRI RS, Lucknow

Sh. Radha Mohan Singh, Ex. Minister of Agriculture and Farmers’ Welfare, Govt. af
India

Dr. B singh, Registrar SVPBUA&T, Meerut

Dr. K. Dwivedi, Ex. Director, ICAR-NEC on Equines, Hisar

D, O.N. Singh, Vice-Chancelor, Bitsa Agriculture University, Kanke, Ranchd
Dr. K K. Kumar, Ex, Director, NRC on Litchi, Muzaffarpur

Dr. &5, Panwar, Director, ICAR-ITFSE, Mndi]:luram, Meerut

Dr. 5K. Singh, Director, ICAR-DEMA, Pusa, New Delhi

D, B. Singh, Vice-Chancellor, ANDUAET, Kumarganj, Fairabad

Date of visit
January 1, 2020
January 3, 2020
January 10, 2020
January 10,2020
January 17, February 14,
March 3 and Oectober 28,
2020
January 17, 2020
January 23-24, 2020

January 23 and February
19, 2020

January 28, 2020
January 29, 2020
January 29, 2020
February 13, 2020
February 14, 2020
February 16, 2020
February 16, 2020
February 27, 2020
February 27, 2020
February 27, 2020
February 27, 2020
February 27, 2020
February 27, 2020
June 29, 2020

October 9, 2020
MNovrermber 24, 2020
November 27, 2020
December 18 and 24, 2020
December 27, 2020
Diecember 31, 2020
Drecember 31, 2020

A
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Personnel

Director

Crop Improvement

Principal Scientist (Cenetics & Cytogenetics) and Head

Principal Scientist (Flant Breeding)

Principal Scientist (Genetics)
Principal Scientist (Agril. Biotechnology)
Principal Scientist (Flant Breeding)

Scientist (55) {Agricultural Biotechnology)

Scientst (Genetics & Plant Breeding)
Scientist (Genetics & Plant Breeding)
Scientist (Cenetics & Plant Breeding)
Senior Technical Officer

Senior Technical Officer

Crop Production

Principal Scientist & Head

Principal Scientist (Agronomy)

Principal Scientist (Soil Scietice)
Principal Seientist (Agril. Extension)
Senior Scientist (A gronomy)

Senior Scientist (Soil Science)
Scientst (Agronomy)

Assistant Chief Technical Officer
Technical Officer
Crop Protection

Principal Scientist & Head
Principsal Scientist (Agril. Entomology)

Principal Scientist (Plant Pathalogy)
Principal Scientist (Flant Pathology)

(As on December 31, 2020)

Dr. AT Pathak

Dr. Sangeeta Srivastava

Dr. [yotsnendra Singh (On Deputation)
Dr. P K Singh

D, Sargeey Kumar

Dr. M. Swapna

Dr. Sanjeev Kumar

D, Ashutosh Kamar Mall

D Ranjit Bingh Gagjar

dr. Aalok Shiv

iis. Manisha Saini

Mr. Nenavath Krighna Kumar Rathod
br. Raghvendra Kumar

Dr. Bam Kichor

Dr. 5. K Shukla

. VP, Singh

Dr. TK. Srivastava
D 5.N. Singh

Dr. A K Singh (On depuatation)
Dr. KK Singh

Dr. Chandea Gupta
Dr. MLE. Tripathi

Dr. VK Singh

Dr. AP, Dwivedi

Dr. 5. K Singh

7. BS. Dohare

Er. WP, Jaiswal

Dr. Ham Hatan Verma
[, Dilip Kumar

Dir. Mona Nagargade
Mis. Asha Gaur

Dr. EK. Singh

Mz, Anil Kurnar Singh
b Sanjay Gautam
Mr. Sommath Singh
D MR Singh

Dr. AEL Jaiswal

[ Shizrmila Roy

Dr. 5.4, Sushl

Dir. Arun Baitha

Dir. Dinesh Singh

Dr. Deeksha Joshi

-
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Scientist (Plant Fathology)

Scientlst (Plant Pathology)

Scientist (Plant Pathology)

Chief Technical Officer

Senior Technical Officer

Agricultural Engineering

Principal Scientist & Iead

Principal Scientist (FIWE)

Principal Scientist (FMF)

Principal Scientist (FMTP)

Principal Scientist (SWCE)

Principal Scientist (AS &PE)

Senior Scisntist (FMEF)

Scientist (LWME)

Soientist (FVF)

Chief Technical Officer

Chief Techmical Officer

Chief Technical Officer

Asgistant Chief Technical Officer
Asgistant Chief Technical Officer
Technical Otficer

Plant Physiology & Biochemistry
Principal Scientist & Head

Principal Svientist (Biochemisty)
Principal Scientist (Organie Chemistey)
Principal Scientist (Plant Phyeiology)
Scientist (Plant Physiology)

Scientist (Binchemisiry)

Agsistant Chief Technical Officer
Techridcal Officer

PME Cell & Institute Technology Management Unit
Principal Scientist d Incharge

Chiaf Technical Officar

Chief Techmical Officer

AKMU

Principal Scientist & Incharge
Principzal Scientist (Agril. Economics)
Principal Scientist (Computer Application)
Chief Techmical Officer

Extension & Training Unit

Principal Scientist & In-charge
Principal Scientist (Agril. Extension)
Senior Scientlst (Agrdl, Extension)
Chief Techmcal Officer

Assistart Chief Technical Officer
Juice Lab

Principal Scientist & Incharge
Assistant Chief Technical Officer

Dir. Semnjay Kumar Coswami
Dr. Chandramani Eaj

. Shweta Singh

Dir. DLC. Rajak (On deputation)

Smt. Pramila Lal

Dir. ALK Singh

L. B.D. Singh

Dr. 5L Anwar

D MEL Singh

Drr. Rajendra Gupta

L. Dilip Kumar

Dr. Sukhbir Singh

Bds, V. A, Blessy

1. Rajesh Uttareshwar Modi
Mrs. Mithilesh Tiwari

Mr. MLH. Ansari

Mr. Rajiv Ranjan Rai

M. Suresh Kumar Kushwaha
M. Kxishna Nand Singh

Mz, Chaman Singh

Dr. Radha Jain

[2r. Amaresh Chandra

Dr. Pozhpa Singh

D 5.P. Singh

Dr. Chandan Kumar Gupta
Mr. Rajesy Kumar

iir. CF. Singh

Mr. R K. Singh

Dr. L5 Gangwar
M. Brahm Prakash
1. Anita Savwnand

. Rajesh Kumar

Dr. A K. Sharma
Dr.25 Hasan

Mr. Atul Kumar Sachan

Dr. AK Sah

Dir. Barsah Lal
Dr. Karata Prasad
Dr. Om Prakash
Mz, A K Singh

Dr &P, Singh
Mrs, Meena Nigam

e
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AICRP on Sugarcane

Project Coordmator

Principal Scientist (Entomology)
Principal Scientist (Agronomy)
Scientist {Agronowny)

Scientist (Plant Pathology)

Chief Technical Officer
Assistart Chief Technical Officer
HRD Cell

Nodel Officer

Co-MNodel Officer

Nodal Officer, EFC (Commercial Crops), ICAR

Farm Section

Principal Scientist & In-charge
Farm Managar (Chicf Technical Officer)
Krishi Vigyan Kendra, Lucknow
Senior Scientist & [/c

SIS (Flome Soienca)

EMS (Flant Protection)

SMS (Animal Science)

SIS (Horticolhare)

Farm Manager

Krishi Vigyan Kendra-Il, Lakhimpur Kheri
Principal Scientist

SIS (Horticulture)

SMS (Plant Protection)

SMS (Agronomy)

Farm Manager

Rajbhasha Prakoshthg
Principal Scientist & In-charge
Technircal Officer

Art & Photography

Principal Scientist & In-Charge
Chief Techmical Officer

Chicf Technical Officer
Asneistant Chief Techrical Officer
Library

Principal Scientist & [n-Charge
Aszsistant Chisf Technical Cficer
Sendor Technical Officer
In-Charge, 5eed Production Unit
In-Charge, Vehicle

In-Charge, Landscaping
In-Charge, Guest House
Menager, Guest House

ISR Regiomal Centre, Motipur (Bihar)
Principal Scientist & In-charge

IISR Biological Control Centre, Pravarnagar (Maharashira)

Principal Scientist & MNodal Officer

Dr. A1), Pathak
D, Arun Baitha
Dz, 5. Shulkla
Dir. Sanjai Yadav
. Lalan Sharma
. G.K. Singh
M Adil Zubate

Dr_ Sangeeta Srivastava
[r. Sulchbir Singh

Dr. Sangeeta Srivastava

Dr. S E_ Shukla
[3r. B.B. Joshi

Crr. Akhilesh Kumar Dubay
Dr. [Smt.} Veenika Singh
Dr. Deepak Rai

Dr. Rakesh Kumar Singh
Dir. Viveka MNand Singh

hr. Deep Kumar

for

Dir. Niranjan Lal

5h, A.D. Deepak Misra
D Vivek Kumar

Sh., Sarjay Kumar Pandey
5h. 5K, Singh

Dr. A K Sah
Mr. Abhishel Kumar Singh

D 1.5 Gangwar

Mr. Vipin Dhawan

Mr. ¥ .M. Singh

M. Avadhesh Kumar Yadav

Dir_ (Mrs.) Sharmila Roy
Mr. Ghanshyam Ram
Mr. RN.T. Bharti

Dr. Sanjeey Kumar

Mr. Raj Kumar

Mr. Rajiv Ranjan Rai
Ivir. AK. Sharma

Mr. Nag Chand

Dr. A K Mall

Dir. SN, Singh

-
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Seientist (Microbiology) ! Dr.D.N. Borase
Scientist (Nematalogy) i Mr Yogesh Thorat
Administration

Senior Admindsteative Officer ;o Mr S Singh
Administrative Officer Mr. AK Sharma
Finanee & Accounts Officer ¢ Mr Raja Ram
Assistant Adomunistrative Officer ;M RBK Yadav

. V.P. Tiwari
Mr. Nag Chanidra
Mr. Prashant Kamal Srivastzva

Private Sacretary ¢ M Bajeev Arora
Mz, Prem Chandra
Security Officer ! MrCP. Prajapeti
Appointment
MNiine of official Post held Date of Joining
Mr. V. A, Blessy Scientist{Tand and Water Management Enginesring) Janmary 7, 2020
Dr. Rajesh Uttareshwar Madi Scientist {Farm Machinery and Power) Jarmary 7, 2020
Mr. Aalok Shiv Scientist (Genetics & Plant Breeding) January 7, 2020
Bis. ManishaSaini Scientist {Genetics & Flant Breeding) January 7, 2020
M. Nenavath Krishna Kumar Rathad  Seientist (Genetics & Plant Breeding) Janwary 7, 2020
Promotions
Name of official Present position Fromoted to w.e.f.
Shri Dharmendra Singh 558 Technician [T-1}) 21.12.2020
Shri Kulpreet Singh, T-1 T-2 07.09.2015
Shri Kuldeep T-1 T-2 12.11.2015
Sh Kapil Dev Pandey T-1 T-2 16.10.2019
ShTaruk Math Saini upc Assistant 01.08.2020
Smi Manju Srivastava T-1 T-2 16.10.2019
Sh Ajay Prakash T-1 T-2 16.10.2019
Sh Raja Ram T=1 T2 16.10.2019
shMaikuKanaujia, T-1 T-2 16.10.2019
5h Yogesh Mohan Singh ACTOD CTo 25062017
Sh Avadhesh Kumar STO ACTO 01.04.2017
Yadaw
Sh Sunil Kumar Mishra 5TO ACTO 21.04.2017
S5h Umesh Kumar STO ACTO 18.08.2017
Dr. Rakesh K. Singh T-6 T7-B 13.03.2017
Transfers
Mame and Fost From To Date of Joining at ISR
Scientists
Dr.5.K. Holker ICAR-IISKE BCC, Pravaranagar 1CAR-MNREC onGrapes, Pune December 29, 2020
Dr. Chandramani Raj ICAR Research Complex on NEH Region, Umiam ICAR-TISE, Lucknow October 24, 2020

Dr. ShwetaSingh ICAR Research Complax on NEH Region, Umiam ICAR-IISE, Lucknow Qctober 24,2020
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Superannuation

MName of official Post held Date of retirement

Dr. 5. Duttamajourmider
Sh. Anand Mohan Srivastava

Principal Scientist (Plant Pathology) January 31, 2020

Assistant Administrative Officer Tanuary 31, 2020

Sh. Sudhir Kumar

Sh. NageshwarTal
Sh. Lalit Prasad Singh
. D.E Malaviya
Sh.Shardanand Srivastava
Sh. Dildar Hussain
5h. KajMath Sharma
5h. Indra Pal Manrya
Sh. Surya DeoSingh
D, 5. K. Awrasthi

Sh. DevendraSingh
Mirs. Shiv Diesd

Obituary

Mame of official

M1 Umiesh Kumar

Sendor Technician

Assistant

Lovrer Division Clerlk
Prineipal Scientist

Technical Officer

Tachnical Asstt,

Tectmician

Asstt Chief Technical Officer
Asstt. Chief Technical Officer
Chief Technical Officer

Chief Technical Cficer
Skilled Support Staff

Fost held
Senior Technical Officer

Tanuary 31, 2020
February 29, 2020
February 29, 2020
Tume 30, 2020

May 31,2020

Tune 30, 2020

Jueme 30,2020
September 30, 2020
Oretober31, 2020
Octaber 31, 2020
November 30, 2020
Drecember 31, 2020

Date of death

Decembe (2, 2020
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Meteorological Data

Important weather parameters during January 2020 to December 2020 at
ICAR- Indian Institute of Sugarcane Research, Lucknow

Month Temperatare ('C)  Relative humidity (e) Rainfall Rainy Bright Evaporation Wind
(rrumn) days gsunshine (mmy/day) speed
Maximum Minimam at7:18 am at 248 pm o) {lii':;;:y} (kay'hr)

January 2020 19.6 B2 0587 65.5 gdi 4 4.7 1.1 2h
February 2020 245 8.8 o920 439 52 2 78 14 28
March 2020 288 152 830 46.8 478 4 g2 7 39
April 2020 35,5 195 a2 31.8 14.0 2 9.3 58 32
May 2020 374 228 736 39.8 78 5 o1 6.4 28
Tume 2020 34.4 254 867 &5.5 Ba.2 8 5.7 3z 22
TJuly 2020 34.2 245 83.6 71.0 417.6 14 51 4.5 23
August 2020 33.B 260 022 726 2693 9 5o 3.2 24
September 2020 350 25.5 ol4 627 1592 & &.3 34 2o
October 2020 343 183 Da4 sy 0.0 0 7h 3o 12
Movember 202) 284 10.8 430 574 320 1 6.9 21 L4

Decernber 2020 237 73 928 453 0.0 1] 3.8 13 i
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