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A glimpse of foundation stone laying ceremony of
Farmers Training Home & Jaggery Training Unit
at ICAR-IISR Regional Centre, Motipur (Bihar)
(March 5. 2016)
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Preface

Sugarcane is an important component of the economy of many
tropical and subtropical couniries including India. With an annual
sugarcane produchion of approximately 350 million tornnes and 25
million tonnes of sugar, India has been able to attain gelf-sufficiency in
sugar production, despite having the largest sugar consumption base
in the world. Sugarcane has become even more important crop due to
increasing demand of bioenergy from today's seciety. The demand of
sugsr is expected to increase from present 25.10 MT to 36 MT and that
of ethanol from 2170 ML to 8800 ML by the year 2030. This paradigm
shift of recognizing sugarcane as an important feedstock for second
generation ethanel preduction using bagasse and other cellulosic
material like trash invites the attention of scientists to lock in the novel avermes associated with it.
Keeping all this in view, there i8 2 need to increase sugarcane production, productivity and sugar
recovery from 341 to 500 MT, 70 t/ha to more than 100 t/ha and 10% to more than 11%,
respectively.

To attain such a greater challenge, genetic barrier for productivity, prefitability and
sustainability needs to break down by developing high yielding, high sugar, location specific,
stress tolerant and better water/nutrient use efficient varieties, It also calls for high biomass,
moderate sugar varieties/energy canes that can serve as feed-stocks for bio-ethanol production
and co-generation. Identification of high sugar and red rot resistance in sugarcane through
genomics and proteomics approaches and multidisciplinary research to identify candidate
genas/RGAs governing red rot resistance and drought tolerance needs to be intensified. Quality
sugarcane seed production using conventional and non conventional methods is still a priority.
Digease-free and effective seed production to replace old varieties through micro-propagation
needs to be started in PPP mode. Climate change poses a threat to the control of pest and disease
invasions, Climate resilient plant protection techniques especially with reference to the yield
losses, insect vectors, sources of resistance and the effect of abiotic stresses on disease occurrance
needs to be developed. The Institute has identified many efficient bio-control agents for major
insect pests. However, selection and identification of novel strains of bio-agents which are better
adapted to the changing environmental scenario needs to be focused. Rhizospheric modules to
improve soil quality and crop productivity, computer-based (GIS) precision farming strategies for
site specific sugarcane management are some other strategies which needs to be adopted. This
Iwtitute has done tremendous research in developing sugarcane machines and implements.
Institute-made cutter planters and trench openers are able to change the sugarcane farming of the
State. However, there is need to develop machine for inter-culturing and sowing of inter-cropa in
plant as well as in ratoons. Sugarcane harvester more suitable for Indian conditions also needs to
be developed. Technological interventions are also needed for the production of by-products of
sugarcane for enhanced profitability of sugarcane farmers such as hygienic and modern Jaggery
units with state-of-the-art technologiea for processing of cane/cane juice, value addition for
overcoming malnutrition, packing and storage. Institute also needs to focus on entrepreneurship
development in the field of quality seed preduction, micro-propagation facilities, bio-control
units, modern and hygienic Jaggery units and np keep of Sugarcane farming related machine.

It gives me immense pleasure to present the Institute's Annual Report for the year 2015-16
which highlights the research efforts of ICAR-IISR made in the target areas. In crop production
research, emphasis was laid on deep tillage, sub soiling, seed priming, assessment of inputs on
organic sources, nutrient, weed and water management, and the use of plant growth regulators. In
crop protection research, surveys of incidence of diseases and insect pests, screening and
evaluation of genotypes against YLD, red rot and other diseases, effect of bio-control agents, and




of Trichoderma in managing the diseases was carried out. Plant Physiclogy and Biochemistry
research was carried out on seed priming, transcriptome analysis and post harvest losses. The
highlight of agricultural engineering research was the development of “Deep furrow sugarcane
cutter planter”. Other developments include production and distribution of around 5500 gt. of
quality seed cane, demonstration of technologies in Bihar, Westermn Uttar Pradesh, Uttarakhand
and Maharashira. A number of successful frontline demonstrations were conducted on farmers’
fields and crop advisories wereissued.

In this report, a great deal of research achievements has been summarized which provide
ample hope for meeting the challenging targets for increased cane and sugar productivity. Efforts
have been made to reduce the cost of seed as well as crop management practices by making use of
improved planting methods and planting machines, agro-techniques for sustainable farming such
as land use efficiency through intercropping, water use efficiency and ratoon management. [ hope
that the information in this report about the technologies developed would help the farmers as
well as industry in the long run.

The all-round growth and development of the Institute has been possible with the able
guidance, encouragement and continuous support xeceived from Dr. Trilochan Mohapatra,
Secretary, DARE and Director General, ICAR and Dr, ]S, Sandhu, Deputy Director General (Crop
Sdlence) which I acknowledge with sincere gratitude and respect. The active support of Dr. RK.
Singh, Asaistant Director General (Commercial Crops) in carrying out various activities is highly
acknowledged. I also acknowledge the contributions made under the guidance of my
predecessors Dr, O.K, Sinha and Dr. T.K, Srivastava as Acting Directors of the Institute during the
year.

I'would like to appreciate Drs. M.R. Singh, Amaresh Chandra, 5.K. Shukla, A K. Singh, all
Heads of Divisions, for their sincere efforts in compiling and editing the report of their respective
divisions. The sincere efforts of Dr. AX. Sharma, Principal Scientist & Incharge PME and Shri
Brahm Prakash, Chief Technical Officer in compiling, editing and bringing out the report are
highly appreciated. I also thank Mr. Mohammad Ashfaque, Research Associate for his help in
bringing out the reportin the present shape.
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(A.D. Pathak)
Director
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Executive Summary

Crop Improvement

A total of 13 sugarcane clones iz, CoLk 15201,
Colk 15202, Colk 15203, Colk 15204, Colk
15205, CoLk 15206, CoLk 15207, CoLk 15208,
Colk 15209, Colk 15466, CoLk 15467, Colk 15468
and Colk 15469 were recommended for
multilocation trials under AICRP-Sugarcane.

The collecHon of 339 genotypes consisting of
Saccharum m, 5. barberi, 5. sinense, ISH
clenes, IkshulSH clones, LG selections,
commercial hybrids, somaclonal variants efc.,
was maintained. The collection has 162
commetcial hybrids, 51 ISH and IkshulSH [ines,
71 LG clones and 30 species level genotypes.

Ten disease resistance gene analogs (RGAS) using
the conserved motifs of the resiatance genes were
identified using homology-based PCR to target
the nucleotide binding site (NBS) comserved
regions from one red rot resistant genotype BO 91
and onered rot sisceptible genotype CoJ 64.
Out of a subset of 240 clones phenotyped from a
population of CoLk 7901 self, approximatiely 47%
of the clones exhibited mean Pol% juice values
from 14-17 % ditring the peak period (January). A
few of the clones showed good vigour.

Linkage disequilibrium based study using a panel
of119 sugarcane genotypes fingerprinted for 344
S8R alleles identified four marker-trait
associations (MTAs) for resistance to red rot that
explained 10-16% trait variation.

Around 20,000 micropropagated plants of two
varieties viz, CoLk 9709 and Co 05011 were
transplanted and completed one cycle of
multiplication in the field as genetically uniform
seed cane.

In Accredited Test Laboratory (ATL) for genetic
fidelity and virus indexing of tissue culture raised
plants, around 700 samples of tissue culture
mmher stuck and samplm from tissue culture
As{ahthalsmdyhfmedthatlhﬂrewasa
mp i cane ]nall:[ due to genehc

iid l' l L1 l‘-'ll Lot o

Around 7A00 q of seed cane wes produced, outof
which, 5500 g seed cane of improved varleties of

sugarcane was lifted by sugar mills for its
distribution to farmers.

Sugarbeet Research

Fifty three germplasm lines of sugarbeet
comprising of inbreds, varieties, composites and
elite selecHons wete raised. Nearly 40 kg of
sugarbeet seed of the indigencus varieties and the
open-pollinated ISR variely, L5-6 was produced
at Sugarbeet Breeding Outpost, Mukteswar,
Uttarakhand.

Economics of commercial eultivation of sugarbeet
in Punjab state was worked out at T 66,000 to ¥
73,000 per hectare with net retuns of ¥ 68,000 to
75,000 per hectare,

CropManagement

Deep tillage and subsoiling (ratoon crop)

followed by harrowing before sugarcane planting
produced the hi number of millable canes
(132,100/ha), cane weight (9733 g), and an
increase of 28.10% in ratoen cane yield (117.6
t/ha) over the control. Trash mulching in ratoon
crop with application of microbial consortia
(Trichoderrma, Gluconacetobacter and Poeudomonas)
improved growth and yleld attribufes besides
improving the soil health parameters,

Evaluation of agronomic performance of three
mid-late genotypes of sugarcane revealed that
genotype CoPb 08217 was superior over Colk
09204 and CoB 0835 in respect of cane and ratoon
vield aswell asjuice quality.

In a thrice-replicated RBD experiment consisting
of eight treabtments on the impact of the use of
plant growth regulators (PGRs) on yield and
quality of sugarcane, the treatment comprising
plenting of setts after ight soaking in 100
ppm ethrel solution end GA, spray at 90, 120 and
15[] days after p]antmg recorded s:tgtﬂﬁmnﬂy

mhnmtnlaumm-dedhghercanelengﬂi(!&&

ﬂn},diame'er{l‘lﬁcm) ‘'weight (910 g) and
number of millable: cane (146.8 thousand/ha).

the quality
poraeied “ﬂﬂ“’mymm
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Nutrient Management

The cane yield was significanily higher (69.6
t/ha) in the treatment of 150 kg N/ ha over 100 kg
N/ha dure to improvement in NMC, cane length
and cane weight However, cane length and cane
weight was statistically at par with 150 kg N/ha
and 100 kg N/ha. Application of potassium at 30
kg KO/ha significantly enhanced cane yield
over corntrol. Further increase in potassium level
could not improve cane yield to the level of
onifi

The application of phosphorus was found
effective up to the level of 30 kg P,O./ ha. The
application of 15 kg Zn/ha slong with 30 and 60
kg PO,/ha enhanced cane yield over sole
treatments. However, application of Zn alone
could not influence the cane yield. A negative
interaction between P and Zn was observed at
higher level of zincapplication

The highest rate of stubble sprouts (92.6%) was
observed under the ireaiment of organic
applicatior. The highest number of tillers (254.9
thousand/ha at 120 days after iniHaton),
number of millable canes (167.9 thousand/ha),
caneyield (91.7 t/ha) and sugar yield (11.07 t/ha)
were recorded under the treatment where
application of FYM @ 20 t/ha was done along
with soil test (rating chart) based inorganic
fertilizer recommendations. The yield attributing
characters also improved significantly. The
quality parametfers were also improved with
application of FYM and biofertilizers.

Water Management

Significantly highest shoot count (161.3
thousand/ha at 150 DAP), number of millable
canes (123.9 thousand /ha), cane yield (59.9 t/ha)
and sugar yield (8.82 t/ha) were recorded with
the discharge of 10 1ps +85 % cutoff length. It also
resulted in the highest IWUE of 1755.9 and 2194.6
kg/ha-em in 50 m and 75 m furrow length,
respectively. This combination saved 40.9% of
total irrigation water as compared to border
irrigation method (farmers' practice). Treatment
of furrow-10 Ips-+85% cut off length and furrow-
10 1pe+75% cut off length showed the optimum

discharge rate to move water towards tail end.
Border irrigation method has shown a total

irmgularpgﬂmofﬂmvm&upsanddmhl

Weed Management

Application of sulfentrazone @ 1200 g a.i/ha
registered 44.20% increase in cane yield, over
attazine + 2, 4D ( 19.12%), glyphoate @ 1500 g
ai/ha (2885%) and Sempra @ 90 g ai/ha
(12.58%).

The conventional three-hoeing treatment
achieved the highest cane yield (87.6 t/ha)
followed by application of F 8072 @ 840+900 g
‘ad./ha and F 8072 @ 700+750 g a.i /ha. However,
the weed density was recorded to be the [owest
under the application of F 8072 @ 8404900 g
ai./ha.

Pre-emergence application of either atrazine @
2.0 kg/ha or sulfentrazone & 0.8 kg/ha + trash
mulching @ 10 t/ha post-emergence application
of 2,4-D @ 1.0 kh/ha; or atrazine € 2.0 kg/ha as
PE fb hoeing at 60 DOP+ application of atrazine &
1.0kg/ha 2,4-D @ 1.0 kg/ha as PO could be used
for effective weed control and for higher NMCs
and cane yield.

Crop Protection

Incidence of sugarcane discases and insect-peats
was surveyed in 12 sugar mill command areas of
Uttar Pradesh, Bihar and Maharashtra.
Incidendee of red rot was noticed mostly in old

varieties L., Colk 8102, CoS 8436, CoS
91269, and Co] 85,

Incidence of yellow leaf disease (YLD} was 10-40
per cent in 14 sugarcane varieties, Association of
phytoplasma with YLD has been established
through genomic DINA isolation. Incidence of
thrips, Fulmekiolz serrata was observed in
varietes infected with disesse.

Serial thermotherapy of seed cane for two hotirs
through MHAT at 50°C for three consecutive
days was found effective against Yellow leaf
disease (YLD). Sixty five germplasm/genotypes
were screened against red rot (Cf 08 end Cf 09),
smutand wilt Thirty three genotype were MR to
Cf 09 (Red rot Pathotype) and forty five
genotypes were MR to Cf08.

A total of 126 Tndwdcrm lsolalaes estabhshed

'm&ctlarmmedfarproduchmnfc‘:ﬁnnmmd
metabolibes against C. falcatum. However, none
of the iholm tearped ﬂmtved enzymatic md




Previcusly identified promising isclates STr-B3
and STr-108.

There was no emergence of any new virulent
pathotype in North West zone,

Genotype CoS 11232 was found moderately
susceptible (MS) to pathotype Cf (8 whereas
susceptible (5) to pathotype Cf 09, Five genotype
viz., CoLk 112111, CoLK 11202, ColLk, 11206, CoPb
10182 and CoPb 11212 were found moderately
resistant (MR) to pathotype Cf 08 and
moderately susceptible (M5) to pathotype Cf 09
Out of eighteen genotypes tested for smut, seven
genotypes were tolerant to smut. Seven
genotypes recorded the natural incddence of
Yellow Leaf Disease (YLD). Out of 21 genotypes
evaluated at [ISR RC, Motipur against red rot,
sixteen gemotypes were recorded moderately
resistant (MR) reaction to both the pathotypes of
red rot (C£07 and C£08).
Incidence of top borer and cane borer was
observed in Co 0238 and Co (1118, A severe attack
of Pyrifle perpusilla was observed in Uttar
Pradesh and Bihar. Incidence of borer
was 16.25 and 6.42% in SA-04-245 (ISH & IGH
lines) and Co 0233, respectively at ICAR-TISR RC,
Motipur. Some parasitoids of cane borers such as
Colesia flavipes and Stenobracon were active with
the parasitisation up to 9.8 per cent. In
Maharashtrs, incidence of early shoot barer (1-
2%), army worm (10-18%) was found in CoM
0265,

Incidence of top borer (Il brood) was less than 10
per cent in Co) ¢4, Colk 94184 and CoS 94257,
Tsotima jevensis and Rhacenotus scirpophagae were
multiplied on feld collected stored mature larve
of top borer with success of 26.43 and 34.05%,
respectively.

Incidence of top borer II, 1 and IV brood was
monitored in sugarcane agro-ecosystem and was
3.45t0 5.62%,16.71 to 31.42 and 27.03 to 57.35 pex
cent, regpectively. Incidence of root borer at
shoot stage was low but in September, it was 40 to
55%. Incidence of internode borer and sislk borer
was 4.76 to 34.28 and 2.38 t0 16.67 %, respectivaly.

Observatons on the control of root borer
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over all the treatments with lowest sett damage
(Z1.80%).

e Theincidence of internode borer was low in plots

parasitisation by larval parasitoid, Colesia flavipes
was abserved in plotsraised with these crops.

In an experiment to evaluate the effect of sex
phetomones on incidence of borer pests of
sugarcane, total number of male moths of top
borer (I brood) caught in teaps was 337 (56.17
moths/trap), total catch of top borer moth (I
brood) was 166 (27.67 moths ftrap) and of IV
brood was only 77 (12,83 / trap).

QOut of 12 mid-late maturing genotypes, only one
genotype (Colk 11206) was found MS
(moderately susceptible), Out of seven

genotypes, two genotypes piz., CoLk 11202 and
CoLk 11203 showed MS reaction.

Plant Physiology and Biochemistry

Ethrel priming induced faster sink to source
followed by source to sink fransitions, fetching
60% higher and early establishment of sink
strengths at 45 DAP, Foliar application of GA, at
90, 120 and 150 DAP led to increase in shoot
population, increase in root weight and root hadr
development, LAI and changes in leaf angle,
internodal mimbers and length.

De novo assembly statistics indicated a total of 2.0
lakh transcripts having about 1.3 lakh genes.
Average length of contig was 707bps. Expression
analysis indicated >1 lakh differentially
expressing transcripts among two sets of
samples. Of these, around 3000 transcripts were
significantly differentially expressing.

Twenty Lenconosioc samples were isolated from
34 sugarcane juice samples for post-harvest
sucrose loss mana All the isolated straing
exhibited growth at 15, 30 and 37°C but not at 4
and 45°C. To design species specific primers, 165
rONA sequences of total of eight Lenconosfoc
species were used. A total of 12 species specific
primers, both forward and reverse for six
Lenconosioc species were designed, The primers

highlighted that insecticide Imidacloprid 40% +
Ffpmnilﬁ%-ﬂﬂ“‘ﬂﬂﬂﬂgaifhamdfermﬁ
75 g n.'l.fha were significantly superior over
end other treatments with the

of 19.07 and 19.63%, respectively.
irid 40% + Fipronil 40% 80 WG @400 g

wmselﬂ:tadﬁumthenmtwﬂﬂdmglmuf
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cutter planter were conducted.

e Attachment of herbicide spraying was developed
and integrated with deep furrow sugarcane
cutter planter.

e Tractor operated sugarcane manager was field

o A total of 27 prototypes (14 tractor operated- and
13 mamually operated) were fabricated.

® A total of nine prototypes ( six tractor operated
and three manually operated) were supplied to
different locations for multi-location trials.

® A deaning-cum-washing machine for sugarcane
for quality jaggery meking is under testing in
jaggery urit

Extension & Economics

¢ Demonstrations of cane seed production
technique were organised in Biswan sugar mill
area.

@ The field performance of Ratoon Promoter

machine highlighted that the ratoon yield
obtained for demo plots was 15.17% higher over
yield obtained inconventional plois.

The cost of sugarcane production and its
estimated cost of sugarcans production in U.P.
ranges between ¥ 2,125 and T 2416/ torme, The
cost of sugar production. in U.P. also varies from.
28780 to T 42,436/ tonne with ex-mill sugar price
23137 perkg,.

Extent of area under pulse crops in sugarcane
intensive tracts has negative correlation with the
extent of sugarcane area expressed as
percentage of tet sown area under sugarcane
crop in sugarcane intensive areas like UP,

Impact analysis study of mechanization efforts

found that ISR developed sugarcane cutter
planter is becoming popular in all size categories
of farmers and about 2.63 lakh farmers are using
this machine.
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About the Institute

The ICAR-Indian Institute of Sugarcane Research (IISR), Lucknow was established in 1952 by the erstwhile
Indian Central Sugarcane Commitiee for research on fundamental and applied aspects of
sugarcane culfure 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 Committee on Janmary 1,
1954, and thereafter, it wes tranaferred to the Indian Council of Agricultural Regesrch (ICAR), New Delhi on
April 1, 1968, The Institute is located in Lucknow; the capital city of Uttar Pradesh and conveniently situated
ntaboutlEkmthGAnpqrbAmmandaboutEhn&umLudumRaﬂwayStaﬂon'Iheclimatenfthe
area is sub-fropical 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 830 mum.

Vision
An efficient, globally competiive and vibrant
sugarcaneagriculture
Mission
Enhancement of sugarcane preduction,
productivity, profitability and sustainability to meet
futiire sugar and energy requirement of India
Mandate
() 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 varieties and techniologies.
(i) Dissernination of techmologies and capacity
building.
Issues and Strategies
To achieve the desired growth in area,
productivity and recovery of sugarcane in different
agro-ecological zones of the couniry and to extend
appropriate information and technologies to the end
userg, following issues and strategies have been
identified which need to be pursued at

Issu1es

s Lowlevelsof cane yield and sugar recovery

» Highcostof cane cultivation

s Decline infactor productivity

Strategies

Increasing the level of cane yield and sugar recovery

a. Introgression of untapped genes in the parental
gene pool

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

d. Enhancing productivity of ratooncane

Reducingthe cost of cane cultivation

@. Nutrient use efficency through rhizospheric

k. Water use efficiency through micro-freigation

¢. Landuseefficiency thoughcompanioncropping

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

e, Meachanizing sugarcane farming

Arresting decline in factor productivity

a. Soil biologieal and nutritional dynamism
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Budget: 2015-16
Sea Non-Plan(T tn lak) Ptan (¥ in lakh)

ICAR - Tndinn Tnstitute 4496.56 432341 500.00 491.96

Staff position as on March 31, 2016
Sejentific {including RMF) 73 56 17
Technical 134 108
Adsrinigirative 48 44
Supporting 72 23
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‘Genetic improvement of sugarcane for higher cane
- and sugar productivity

Sugarcane clones accepted for evaluation
under AICRP on Sugarcane

Five early viz., CoLk 15201, ColLk 15202, ColLk
15203, Colk 15204 and Colk 15205 and four mid late
clones, Colk 15206, CoLk 15207, CoLk 15208 and
CoLk 15209 frer the North Western Zone, while two
early viz., CoLk 15466 and CoLk 15467 and two mid
late clones viz.,, Colk 15468 and Colk 15469 were
sccepted for evaluation under multi-location trials of
the North Central Zone in the AICRP {Sugarcane)
Workshop held at Rajendra Agriculiural University,
Pusg, Bihar during December 15-16, 2015, The salient
features of the accepted clones are given in Table 1.1.

Station Trial 2015-16

Under Station Trial 2015-16, sixteen entries were
evaluated along with four control varieties, two each
from the early and mid-late maturing groups.

The early-maturing potential commercial clones
were LG 09487, LG 11001, LG 09113, LG 10435 and LG
11663 while LG 11645 and LG 09110 were found
promising in the mid-maturity group. The best check
in terms of cane and sugar yield was Co 0238, LG
09487, LG 08443 and LG 11001 showed high sugar
content and can be used as parents in breeding
gugarcane for quality.

Table1.1. Bugarcane clones accepted for mult-location testing In North Western and North Central Zone

Clone (Selsction number) Group Parentage

Colk 15201 (LG 09746)  Easly Co 0238 GC
CoLk 15202 (LG 08420)  Early LG 99001 GC
Colk 15203 (LG 05743)  Barly Co 0238 GC
Calk 15204 (LG 08869)  Early CoPant 97222 GC
Colk 15205 (LG 08422)  Eaily CoS 96268 CC
Colk 15206 (LG 07584) Midlate LG 95053 GC
Colk 15207 (LG 09120) Midlate Co88039CC
Colk 15208 (LG 07645) Midlate BoS1xCoH56
Colk 15209 (LG 07461) Midlake  CoS96268 GC
Colk 15466 (MG 12001)  Farly CoS 8436.GC
Colk 15467 (MG 10117)  Early CaSe 95422 GC

Performance gt hurvest Redrot Zone*
{6/} {t/ha) (%)

1250 B9.7 184 MR pNw
12.50 77.0 187 MR nw
1200 847 180 MR Nw
11.40 79.0 184 MR gw
980 757 190 MR Nw
1500 1107 173 MR Nw
1350 967 184 MR pw
1180 833 B2 MR Nw
1180 843 174 MR Nw
1080 896 175 MR NC
1026  B45 176 MR NC
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Registration of breeding stocks

The planting material of sugarcane early variety
Colk 07201 hes been submitted in sctive germplasm
and index number SBI1/2015/Colk 07201/1859 has
been given. In addition, National Identity number IC
612238 has been given io this variety. Three high sugar
parental clones sent to NHG in earlier years and
subjected to extensive progeny tests exhibited good
breeding value for early high sugar accumulation
were found to be bonafide candidates for registration.
Proposals for these sugarcane clones namely, LG
95123, LG 97050 and LG 01118 for registration with
NBPGR were submitted.
Collection, maintenance, evaluation and
documentation of sugarcane germplasm
under sub-tropical conditions

The collection of 339 genotypes consisting of
Saccharsum officingrum, 5. barberi, 5. sinense, ISH clones,
IkshulSH clones, LG selections, commercial hybrids,
25 somaclonal variants gfc., was maintained and the
required material was supplied to various on-going
projects of the Institute. It includes 162 commercial
hybrids, 51 I5H and IkshulSH lines, 71 LG clones and
30 specieslevel accessions.

A 'Varietal Cafeteria' comprising of 10 early and
12 mid-late maturing varieties recornmended for Uttar
Pradesh was planted in October, 2015 to provide an
opportunity for farmers to select varieties of their
choice.
Developing breeding stocks for high sugar
in sugarcane

Since its incepticm in November 1993, the project
targeted prebresding of sugarcane for early supar
accumulation under subtropical growing conditions.
The endeavour was to converge genes from diverse
sotirces nvolving S. officinarum accessions, ISH elones
and high sugar elite genotypes. For this purpose,
recurrent selection programme was followed, During
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Zone by CVRC) and registered one high sugar female

breeding stock LG 95053 with NBPGR, New Delhi.
Through progeny tests over the years, the parental
stocks with high breeding value for early sugar
accumulation have been identified. The salient
regearch findings for the crop season 2(115-16 are as
follows:

Crossing programme at NHG, ICAR-Sugarcane
Breeding Institute, Coimbatore: During the crossing
seanon of 2015, high sugar parental clones develuped
under this project were involved in selfing, erossing
and open-pollination in order to assess their breeding
behaviour. The fluff was received for 5 Bi-parental
crosses, 7 selfz and 16 General Collections (GCs).

Belection in C, seedling generation: The ratoon of
seedlings raised from the fluff of 2013 crossing season
was subjected to selection for hend refractometer brix
in early Dacember. The crosses giving high pet cent of
desirable selections and family mean for early brix
were LG 01118 x CoLk 97147, LG 01118 x LG 05460, LG
05433 x LG 05460 and LG 05433 x LG 97022 Selfing of
LG 05460 and LG 05480 also gave some very good
selections (Table1.2).

The second ratoon of seedlings of 2013 series was also
observed for any high sugar genotypes with better
ratooning ability and wvarietal merit. Four such
promising selections were advanced. Similarly,
another four genotypes were selected from the ratoon
of C,

Field trials

Advance varietal trial: This trial was conducted in a
randomized complete block design with 29 promising
selections. These clones were given to the Divisiom of
Crop Protection for red rot, wilt and smut testing.
Based on the crop performance and disease rating,
three elite selections namely, LG 11427, LG 11434 and
LG 11448 were given for further evaluation under the
Station Trial 2016-17).

Early gemeration clomal evalustion: In fact, five

J sl . & .13




Table 1.2, Performance of C seedlings (2014 series)
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Mating Number Number Per cent Family mesn Selection mean
evaluated selected selection brix brix
Cof 641 Self 34 5 14.7 19,10 1979
Calk 97163 GC 4 3 B0 2210 2180
LG 01118 x Colk 97147 117 40 M2 2048 2152
LG 01118 x LG 05460 73 30 411 20,60 2130
LG 05433 x LG 05460 39 13 3.3 2032 20.82
LG 05433 x LG 97022 143 52 364 19.84 214
LG 065460 Selt 56 13 23.6 19,14 2130
LG 05480 Self 83 14 169 18.74 20.67
Total 548 170 310 20,04 21.03

In 2016 spring season, an unreplicated trial with 54
selected clones was planted in an atigimented design
with four controls. Another spring experiment
comprised of 170 C, selections along with appropriate
Raising and tzamsplanting of seedlings im field:
Approximately 6,000 seedlings obtained through
selfing, bi-parental crossing and open-pollination
from 14 high sugar LG breeding stocks developed
under this project, were raised and transferred to the
field. Dripirripation was installed in the field to ensure
better seedling establishment and growth. This
seedling population belongs to 2015 seties.

High sugar selections sent to NHG: Three breeding
stocks having high sugar viz, LG 07502, LG 07518
(progenies of LG 01118 GC) and LG 07590 (Resulting
from LG 95053 GC) were sent to the ICAR-Sugarcane
Breeding: Institute, Coimbatore for inclusion in the
National Hybridization Garden.

Apart from these, two more clones viz., LG 09487
and LG 08443 were earmarked as poberitial parents for
high sugar, based on their performance in the Station
Trial of 2015-16 as compared with the high sugar
checks, Co] 64 and Co 0238,

Diseases and Insect-pests: This year, two viral
diseases viz., mosaic and yellow leaf remained the key
diseases in C, population affecting a large mumber of
seedlings. A few instances of wilt, smut, leaf scald and

attributes, reaction to red rot pa

Development of breeding stocks of
sugarcane for durable resistance tored rot

Inclusion of genotypes in the Statlon Trial 201617

Three promising clomes, viz,, LG 10803, LG 11819
(BO91 x Co 62198) and LG 11835 (Co 86011 x ISH 147)
having resistance to two pathotypes, piz., CF08 and
CP09 of red rot and sucrose % (>18.2%) were
promoted to Station Trial 2016-17. These clones also
recorded >88.3t/ha cane yield.

Evaluation and selertHon of resistant ¢lones to red rot
in flrst and second clonal generation

A total of 42 clones from eleven different crosses
namely Co 0238 x CoSe 92423 (4), BO 91 x CoS 90263
(5), CoLk 8102 x BOY1 (8), CoLk 8102 % Cok115 (1), CoS
8436 x CoS 96260 (1), Co 98010 % Co 775 (1}, Co 98008 »
Co 775 (%), Co 86002 x ISH 147 (3), BO 91 x Co 62198 (7)
and CoV 89101PC (3) were selected based on the yield
CF08 and HR
Brix%. These clones exhibited moderately resistant

(30)/ moderately susceptible (12) reaction to red rot
pathotype

CF08. These clones recorded more than
18.3% HR brix with pood agromomic performance.
Variakility for HR Brix renged from 18.3% to 225% in
selected clones. While, progenies of cross Co 98008 x
Co 775 gave the highest mean value of HR brix %
(>20.1). Clone LG 13822 (CoV 89101PC) gave the
highest HR brix (22.5) followed by 22.4% HR Brix in

Clone LG 13822 (Co 98008 x Co 775). These two clones
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resistant (26)/ tnoderately susceptible (9) reaction to
red rot pathotypes Cf 08. Seven clones; viz., LG 12850
{Co 1148 x BO 91), LG 12853 (BO 91 GC), LG 12855
(IBH 11 GC), LG 12856 (ISH 11 GC), LG 12857 (ISH 11
GCyand LG 12859 (ISH 150 self) gave >18.3% sucrose
and showed MR/MS reaction to red rot pathotypes
CF08 and CF09. All these seven clones aleo showed
good ratoonability with good phenotypic
performance and advance to third clonal generation
for further evaluation and selection for durable
resistance, yield and quality attributes,

Bvaluation of advance clomes in plant and ratoom
aops

A veplicated trial with nine advanced elones was
conducted along with three checks namely, Co 0238,
Co] 64 and CoS 767 to assess their yield and quality
performance. Clones LG 10803, LG 11819, LG 11835,
LG 10815, LG 10817, LG 08826 and TG 08869 showed
moderately resistant (MR) reaction to two virulent
pathotypes, piz., CF08 and CF09 (Table 1.3). LG 11835
showed the highestcane yield (96.35 t/ha) followed by
LG 11842 (88.92 t/ha), LG 11803 (84.55 t/ha) and LG
11819 (82.61 t/ha) over the best check Co (238 (7543
t/ha). These four clones recorded >17.6 % sucrose.
Similar trend was recorded m ratoon crop with
relatively low cane yield. However, LG 11835 (71.40
t/ha), LG 11821 (64.43 t/ha) and LG 11819 (63.75t/ha)
were found to be good ratooner, Three clones namely
LG 10803, LG 11819 and LG 11835 exhibited
moderately resistance reaction to red rot for two

Development of top borer tolerant genetic
stocks of sugarcane

Seedling evaluation: Four hundred seedlings derived
from two intergeneric hybrids involving Erianthus sp.
as one of parents (Awela-68 x K 76-91 and LG 4184 x
IK 76-81) and three general collections and one self of
intergeneric hybrids were rafsed.

Five humdred thirty seven ; progeniss derived from
eight biparental crosses, six GCS and one self wete
evzluated for general vigour, top borer tolerance, HR
brix end natural mcidence of diseases and pests.
Forty twowere advanced for further evaluation,

Clonal evaluation: Out of 47 C, clones evaluated 13
advanced to C; stage. These clones were given for red
rot evaluation. Out of 62 C, clones evaluated, 25
advanced to C, stage. The yield in selecHons ranged
from 68-102 t/ha, sucrose in juice in January ranged
from 17.27 to 19.02% with below 5% cumulative
incidence of top borer infestation.

Genotype advanced to Station Trial: Four genotypes
(LG 11632, LG 11645, LG 11650 and LG 11663)
possessing superiority in yield, quality and resistance
to red ot in addition to top borer tolerance were
advanced to station trial. Five genetic stocks tolerant to
top borerziz., LG 07650, LG (7675, LG 07680, LG 07690
and LG 07692 were sent to National Hybridization
Gardern.

Biochemical evaluation: Hydroximic acids 24-
dyhydroxy-14-benzoxazin-3-one (DIBOA} content
was determined in different penotypes tolerant to top

Table 1.3. Performance of advance clones for yield and quality traitsin plant crop during 2015-16

Ulome Parentage NMC
(000/ha)
LG 10801 BO %1 % Co 62198 129.08
LG 10803 BO 91 x Co 62198 135.65
LG 10805 BO 91 x Co 62198 171,40
LG 10807 BO 91 x Co 52198 1133
TG 11819 BO 91 % Co 62198 140,02
LG 11821 BO 91 % Co 62198 135.88
Lz 11829 Co 1158 x BO 91 11993
LG 11835 Co 86011 = ISH 147 145,19

Yield Surrose €Ccs Reacton fo red rot
(t/h) (%) (t/ha) pathotype
CF08 Croe
7751 19.82 1057 MS MR
84.55 1911 1112 MR MR
6357 18.01 782 MS MR
70.73 17.30 834 MR MR
B2.61 19.30 10,98 MR MR
79.27 18.83 10.22 MR, MR
7232 1687 829 M5 MR
96.35 19.36 1279 MR MR




borer, it ranged from 10.08 to 1922 mmol/kg fwt,
while sensitive ones exhibited below 10.08 mmol/kg
fwi DIBOA content.

Development of sugarcane wvarieties for
sub-tropics

Hybridization and growing of seedlings: Twenty
eight bi-parental crosses and 28 GCs were attempted
at NHG, ICAR-SBI, Coimbatore during October-
November, 2015. In addition, fluff of six Zonal
Crosses and 08 PCs comprising of biparental and poly-
crosses were received for evaluation under this
project. The fluff received for these crosses will be
sown in the glass house to raise seedling population,
The seedling will be iransplanied during
July / August, 2018, Seedlings grown in the glass house
from the crosses of 2014 crossing year transplanted in
the field. A total of 7,934 seedlings are growing well in
the field. '

Evaluation of sugarcane crogses and clones: A total of
293 clomes fram 45 crosses (2013 crossing series) weze
selected and planted in the field for multiplication and
evaluation along with standards {Co] 64, Ca 0238, CoS
767 and CoPant 97222} during autumn season.
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Selection wes done considering HR Brix % valte more
than 18 during October. General growth, stalk
diameter green cane top and other morphological
features was also taken into consideration for
selecHon.

Evaluation of promising C, Clones: Forty five G,
(third clonal generation) cane along with two
standards {Co] 64 and Co 0238) were planted with an
aim for their multiplication and evaluation. In
addition, aleng with these clones, six C, clones were
also evaluated. Based on quality and other
parameters, 18 clones were advanced for
multiplication and further evaluation with four
standards,

Multiplication of promising clones: Eighteen
sugarcane clones (Table 1.4) possessing quality traits
suitable for further evaluation under early end mid-
late group were multiplied and evaluated for juice
quality from November to February. Some of the
better performing clones having good juice quality
were proposed for further evaluation in Station Trial
of Crap Improvement Division,

Table 14, Performance of some promising clones under multiplication with special reference fo sucrose content

Genotype Parentage Smarose (%)
November Decemnber January February

LG 09741 SP-80-185 GC 14.7 143 17.0 185
LG 09738 SP-80-185 GC 174 156 177 186
LG 11701 CoS 88216 G 142 13.6 155 17.8
LG 11703 Co 89029 GC 15.1 137 176 181
LG 08749 Co 98010 % CoPant 97222 163 179 17.9 165
LG 11702 Co 039 GC 154 178 168 16.6
LG 08758 Co] 72 x CoSie 92423 152 15.6 16.0 14.5
LG 08776 CoH 56 GC 163 164 179 175
LG 10717 Co] 83 & CoPant 97222 141 12.6 147 16.2
LG 09033 81V 48 x CoH 7D 162 165 19.2 19.7
LG 09760 CoS 8436 GC 134 151 171 165
LG 07096 Ca] 99192 x Co BEO02 167 179 178 180
1~ ANy B O s S S0 14 = 120 120 CT- 7
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Evaluation of advanced PYT clones: An experiment
was conducted with 18 advanced clomes and two early
standards CoJ 64 and Co (0238 (Table 1.5, 1.6) in three
replications. CCS (t/ha) was significantly higher for
LG 11001 and LG 11705 over the best standard Co
0238. Three clones LG 08120, LG 11705 and LG 11001
recorded higher cane yield (t/ha) over both the
standards, Sucrose % at 8 month was higher in LG
09743 and LG 11212 over the best standard Co) 64 and
at 10 month, LG 11212, LG 09120, and LG 09743
recorded higher sucrose % value over the standards.

Seed multiplication (Barly): The planting material of
eight genotypes, viz,, Co 14034, ColLk 14201, Colk
14202, CoPant 14221, CoPant 14222, CoPb 14181, CoPb
14182 and CoPb 14211 was multiplied for next year's
IVT trial. The planting material of 2013 series for
AICRP(S) was also brought from ICAR-SBIRC, Karnal
and planted at ICAR-IISR Research Farm for
multiplication. The planting material of nine clones

from ICAR-ISR, Lucknow for North West Zone
accepted for evaluation was supplied to ICAR-SBI,
RC, Karnal for further multiplication and distribution
to other centres of North West Zone of AICRP(S). Co
13033 was highly susceptible to wilt. This entry was
notcansidered for planting as a part of trial as planting
material cotld not be supplied by proposing centre,

‘The genotype, CoPb 13181 was also recorded as

moderately susceptible to wilt discase,

Development of water-logging tolerant and
red rot résistant sugarcane clones for North
Central Zone

Evaluation of elite clones; Ten promising sugarcane
genotypes were evaluated for their growth
performance and quality parameters. Out of these,
four elite clones, MG 10007, MG 12001, MG 10117 and
MG 10090 were found to be superior to the best
standards CoSe 95422 and CoP 9301 In addition, 23

Table 1.5, Performance uf advanced clones for commercial cane sogur and important yield atiributing truits

Genotype Farentage CC8 Cane NMC Cane Cane Single cane
{/ha) yield {00/ length diameter weight
January (¢/ha) ha)  (m) {cm) kgl
LG 11212 Co] 99192 PC 64 513 82 2.3 23 0.6
LG 09019 CoS 8436 PC 52 504 72 17 23 07
LG1111 CoSe 92423 FC 64 646 T2 2.2 22 09
LG 09120 Co 88033 GC 859 779 %4 18 23 03
LG 09119 Co 88039 GC 73 646 B4 19 24 08
LG 10006 CoH 76 x Co 62198 78 603 86 2.0 22 07
LG 11704 LG 02057 GC 76 885 91 2.0 23 07
LG 11167 CoS 8436 PC 57 499 M 18 20 0.6
LG 11705 Co 96014 GC 107 902 108 20 22 08
LG 11706 BO146 GC 74 606 T 19 23 08
LG 11001 87A 298 % CoSe 92423 113 908 94 1.8 27 10
LG 11158 CoS 8436 PC 55 520 65 17 26 08
LG 11166 CoS 8436 PC 62 530 & 19 24 08
LG 09743 Co (238 GC B7 62 8D 21 24 08
LG 10726 Cols 8436 % ColSa 92423 58 495 74 18 22 0.7
LG 11707 CoLk 8102 GC 75 636 87 19 22 0.7
LG 11708 CoSe 95422 GC 71 635 87 21 25 0.7
LG 1073 CoS 8436 % CoSe 92423 58 467 &7 2.0 23 07
Standards
Coj 64 62 500 83 18 23 0.6
Co 0238 82 650 81 21 2.7 0.8
CD (0.05) - 18 123 118 02 02 0.1

7.2
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Table 1.6. Performance of advanced clones foryleld and |uice quality charactern

Sucroee (%)

Purity (%)

CC8 (%)

November December Jarmary November December January November December Jamuary

G122 1653 1887 1813 8537
LG 0909 1220 15.23 1520 7797
LGNz 1397 13.67 470 M
LG09120 1567 1733 1840 8373
LG99 16,00 15.20 1640 8573
LG10006 1207 15.97 18,60 7737
L1704 1590 17.20 1743  BAGY
LG11167 1590 1550 1647 8587
L1705 1330 1517 1723 77.53
LO11706 1453 15,83 1750 8010
LG11001 1510 1713 1730  B03
LM 1260 1480 1560 7717
LG11166 1360 1527 17.07 83.40
LG43 1807 18.30 1930 8737
LG10726 1587 1610 1693 8460
LoNyr 1237 15.97 17.07 75.83
LG11708 1200 14,67 16.20 77.60

LC1073 1447 17.17 1813 80.70
ik

CoJ 64 16.23 17.80 1783 8420
Co 0238 1520 16523 1823 B413
CD (0.05) 167 136 124 5.07
CV(%) 691 5.06 433 3.7
promising sugarcane clones (LG 07757, LG 07776, LG

08749, LG 08758, LG 08776, LG 09039, LG 09707, LG
09738, LG 09741, LG 09743, 1.G 09745, L.G 09760, LG
10717, LG 10723, LG 10726, LG 11701, LG 11702, LG
11708, LG 11704, LG 11705, LG 11706, LG 11707 and
LG 11708) selected under Luckniow condifions were
sent to ICAR-IISR RC, Motipur for their testing in
Hybridization and seedling raising: Approximately
5,912 seedlings, raised from 24 bi-parental sugarcane
Crosses a‘l-bempted duringcrossingsmsnnm-l wete

AR-TISE RC. Mohm

9113 87.30 1123 13.23 12,53
86.90 85.70 7.87 10.47 1057
B2.23 84.43 9.10 9.10 9.93
87.80 88.40 1057 1197 12.70
B7.13 86,40 1050 1047 1127
89.40 88.43 777 1107 12.83
B7.50 8733 10.77 1183 12.00
85.20 85.80 1083 10,53 11.23
82.80 4780 857 1013 11.87
B6.47 88.90 957 1083 1213
88.90 88.93 10.07 1187 1240
B&.70 85.63 3.07 10.13 10.63
8773 87.77 9.10 10.53 1.73
89.30 89.43 1243 12.73 13.43
87.10 8677 10.73 11.07 1157
B6.90 87,20 7.87 10,93 1177
8743 86,97 797 10.10 1110
RE.20 89.08 957 1187 1263

88.67 8500  11.00 1233 1297
B7.97 8810 1023 120 1260
473 288 139 116 0.98
3y 199 8.64 627 501

Nerth Central Zone were also attempted during the
season. Fluff of all the station crosses, zonal crosses,
poly crosses and 20 GCs was received and will be
sown to raise good rumber of seedlings,

Evaluation of early maturing sugarcane
clones under North West Zone of AICRP (S)

Initial Varietal Trial (Barly): Ten eniries, viz., Co
12026, Co 12027, CoH 12261, Colk 12201, Colk 12202,
CoLk 12203, CoLk 12204, CoPant 12221, CoPant 12222
and CoS 12231 were evaluated along with Co] 64 and

evaluahbnunderhrgetcmﬂ.tnnnfrahlelﬂ Exghtbt-
parental crosses were attempted st the National
Hybridization' Garden, ICAR-Sugarcane Breeding
In.shtute, redunngﬂ\emlﬁcmsamgaeamn.
§ Zoms mmmdSpT‘lymmﬁ:r

|

Co 0238 as standards. The clones CoS 12231 and Co
12026 were recorded as susceptible to wilt disease. The
highest CCS (t/ha) was recorded in ColLk 12201
followed by CoLk Co01238 s -
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Tabile 1.7. Croos-wise seedlings rained and transplanted af ICAR-TISR Regional Centrs, Motipir

Cross Nﬂ-ufued]mgu Cross No. of seedlings
Co 1158 x Co 62198 CoBe 95422 x Co 62198 464
Co5 8436 x Co (233 224 BO 91 x Co 62198 192
CoLk 7901 x ISH 176 24 LG 06810 x CoSe 52423 64
CoSe 95422 x CoS 84% 840 Colk 94184 x BO 91 72
LG 05460 x CoSe 92423 568 Co 0233 x CoS 8436 32
CoP 06436 x BO 130 232 CoLk 8102 x Co 62198 4
CoS 8436 x Co 1148 288 Co& 96268 x ISH 287 16
BO91x CoH 15 1080 BO 92 x Co 86249 16
UF 9530 x CoP 9301 144 Co 98014 x Co 86249 8
Co] 80 = Co 86011 48 CoLk 8102 x BO'130 8
BQ 97 x BO 32 184 CoSe 96436 x Co (233 216
BO97 % Co 775 176 CoP 06436 x CoPant 97222 256

CoLk 12201, The overall performance of trial was
excellent,

Advanced Varietal Trial (Esxly) I Flant: Four
genotypes, oiz., ColLk 11201, CoLk 11202, CoLk 11203
and CoH 11262 along with two standards Co 0238 and
Co] 64 were evaluated for yield and quality
parametets, The genotype, CoH 11262 was recarded
as susceptible to wilt disease at late stage of crop
season. The highest CCS (t/ha) was recorded in CoLk
11203 followed by Colk 11201 but nione of the entry
was found superior to the best check Co 0238,

Advanced Varietal Telal (Early) I plant: A trial with
three genotypes, #iz., Co 10035, CoH 10261 and CoS
10231 along with two standard varieties, viz., Co] 64
and CoPant 84211 wes conducted. Observations on
vield and quality parameters were recorded as per
technical programme, Almost all the entries recorded
moderate susceptibility to wilt.

Evaluation of mid late maturing sugarcane
clones under North West Zone of AICRP (5)

Initial Varietal Trial (Mld late): Fifteen sugarcane
clones, viz, Co 12028, Co 12029, CoH 12262, CoH
12263, Colk 12205, Colk 12206, CoPant 12223, CoPent
12224, CoPant 12225, CoPant 12226, CoPb 12181, CoPb
12182, CoPb 12211, CoPb 12212 and CoS 12232 along
with three standards CoS 767, CoS 8436 and CoPant
97222 were evaluated fnr yield anid quality

genotypes, CoPant 12226 recorded the highest sucrose
percentage st harvest (18.5%) followed by CoH 12262
(18.3%) and Co 12028 (182%). Among the standard
varieties, CoPant 97222 recorded the highest CCS
yield (10.96 t/hg) followed by CoS767 and CoS8436.

Advanced Varietal Trial (Mid late) I Flant: A trial
comprising of six ger , viz, Co 11027, CoH
11263, CoLk 1120, ColLk 11206, CoPb 11214 and CoS
11232 along with three standard varieties CoS 767, CoS
8436 and CoPant 97222, was conducted. The genotype
CoS 11232 was completely damaged due to wilt,
therefore, it was not possible to include it in the data
analysis and interpretation of results. CoLk 11206
recorded the highestcane yleld (112.9t/ha) which was
significantly superior to the best check. The genotype
CoH 11263 exhibited the highestsucrose % at harvest
{18.7 %) followed by Colk 11204 (18.1%) and Colk
11206 (18.0 %). Among the standard varieties, CoPant
97222 was found to be the best for cane yield (87.9
t/ha) as wellas CCSyield (11.47 t/ha).

Adveanced Varietal Trial (Mid late) IT Plant: A trial
comprising of five sugarcanie clones, iz, Co 10636,
CoH 10262, CoPant 10221, CoPb 10181 and CoPb
10182 along with three standard varieties viz., CoS 767,
CoS 8436 and CoPant 97222 was conducted. Various
observations on yield and quality parameters were
recorded. _ CoPant 10221 recorded the
highest cane yield (79.3 t/ha) followed by CoPb 10182
(739 t/ha) and Co 10036 (56.6 t/ha). Also, CoPant

mgtmmmpemputm)fouumdumos
(855 t/ha) and
genotype (ol

CoPant 12226 (826 t/ha), The
oPb 12182 showed the highest CCS yleld
d by CoPant 12226 (10.69 1/ha)

(9.86 t/ha). Among the test

10221 had shown the highest OCS yield (10.09 t/ha)
followed by CoPb 10182 (9.20 /ha) and CoH 10262
(710 t/ha). The genotype CoPb 10181 showed the
highest sucrose percentage at harvest (19.0%)
followed b;l' CoH }ﬁz (18.3%). Among the




standards, CoS 767 was the best check for cane yield
{842 t/ha) and CoPant 97227 was the best for CCS
yield (1147 t/ha),

Advanced Varietal Trial (Midlate) Raivon: Tive
genotypes, vz, Co 10036, CoH 10262, CoPant 10221,
CoFb 10181 and CoPb 10182 along with three standard
varleties, viz, CoS 767, CoS 8436 and CoPant 97222
were also evaluated for their ratooning ability, In
general, ratoon crop was average due to poor
sprouting at the time of initlation. It may be because of
severe infestation of Pyrilla at the later stapes of the
previous plant crop and it was heavily damaged. The
genotype CoPb 10182 recorded the highest cane yield
(594 t/ha) and CCS yield (592 t/ha), Amang the
standard. varieties, CoS 767 and CoPant 97222 boih
were at par for cane yield as well as CCS yield.

Seed multiplication: The seed of thirteen genotypes,
viz,, Co 13085, Co 13086, CoH 13261, CoH 13262, CoH
18263, CoLk 13204, CoLk 13205, CoPant 13223, CoPant
13224, CoPb 13182, CoPb 13183, CoS 13232 and CoS
13233 was multiplied fornext year's TVT trial.

Evaluation of early mafturing sugarcane

clones under North Central and North
Eastern Zone of AICRP (S)

Five genotypes Colk 12207, Colk 12208, CoP
12436, CoP 12437 and CoSe 12451 along with two
slandards CoSe 95422 and BO 130 were evaluated in
Initial Varietal Trial (IVT) early group, Colk 12208
exhibited superiority in yield,

Four genotypes viz., CoP 11432, CoP 11437, CoP
11438 and CoBSe 11451 along with two standards were
evaluated under Advanced Varietal Trial (AVT) early.
CoP 11436 was found superior in cane yield and sugar
yield.

Evaluation of mid late maturing sugarcane
clones under North Ceniral and North
Eastern Zone of AICRP(S)

Six genotypes along with three standards were
evaluated in Initial Varietal Trial (TVT) mid late, CoSe
12453 and CoLk 12209 showed the best cane and sugar

teld

Four genotypes along with there standards were
evaluated in Advanced Varietal Trial (AVT) mid late
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found superior inyield and quality,
Genetic improvement in elite clones of

sugarcane evaluated under All India

Coordinated Research Project on Sugarcane
Genetic improvement in economic yield is a key
of success in a breeding programme of any crop. For
effective monitoting of the programme at national or
zonal level, it needs to measure in quantitative terms at
reguler intervals. Omnfthema;urmmdmamdeﬁm
tight from the inception of the AICRP on
has been the Zonal Varietal Trials which are
conducted under the Crop Improvement discipline at
about 40 research stations located in five sugercane
agro-climatic zones across the country. Under zonal
varietal trial, elite clones are being evaluated since
1998-99 in all the five sugarcane agro-climatic zones. It
is necessary to assess the impsct of breeding
programme on genetic improvement of sugarcane
over the years. In this study, atiemnpt has been made to
aspesy the genetic improvenent in elite clones of
sugarcane evaluated in zonal varietal trials conducted
from 1989 to2015.

Database on evaluation of sugarcane clones
on zonal basis

Long term databese of sugarcane cane yield
recorded in zonal varietal trials conducted in five
zones of the country was developed and analyzed for
genetic improvement in cane yield over the years
commencing from 1989 to 2015. The trials were
conducted under same set of agro-ecological
conditions in a zone with separate trials of early and
mid-late maturing varieties. In one zone, at all the
locations, the frial was conducted with same set of
varieties, package of practices, same time of
plenting/harvesting, seed rate, plot size, number of
replications, and time of hervesting and with same
system of data recording. This is being done to
maintain the uniformity of the trials in a zone which
helps in true assessment of the genetic expression of
Genetic improvement in sugarcane during
1991 to 2015

During 1989 to 2015, a total of 526 trials were

eomdnicked in Ave zones with different aovoeenloeieal
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all the zones, 256 (49%) trials were conducted in early
maturity group and 270 (51%) in mid-late maturity
group (Table1.8).

A total of 2,311 elite clones were evaluated during
1989 to 2015, The highest number (39.81%) of clones
was tesfed in peninsular zone followed by 26.18% in
the North West zone, 19.86% in the North Central
Zone, 10.30% in the East Coast Zone and minimum
(3.B5%) in the North Eastern Zone (3.85%). Outof 2311
clones, a total of 436 (18.87%) early maturing clones
were evaluated in Advanced Varietal Trial (AVT) and
559 (24.19%) irt Initial Varietal Trial (IVT), Under mid-
late maturity group, a total of 524 (22.67%) clones were
evaluated and 792 (34.27%) in IVT (Table 1.9).

The overall rate of genetic improvement in cane
yield was progressive in all the four zones during 1991
to 2015, i.e, 3.76% during 1991 to 2000, 16,33% during
2001 to 2010 and 20.41% during 2011 to 2015 over the
baseperiodlﬂﬁg-lm.ﬁmﬂarpmgreﬁsiﬂlrmdwas
observed in each zome also. The highest genetic
improvement (48.74%) was recorded in the North
West Zaone during the period 2011 to 2015 followed by
(38.70%) during 2001 to 2010 and 25.42% during the
period 1991 to 2000 over the base period 1989 to 1990.
The cane yield increased from 5150t/ ha (1989 to 1990)
to 76.60 t/ha (2011 to 2015). Similar trend was also
observed in East Coast zone. The highest genetic

improvement (43.76%) was recorded in the Bast Coast.

zone during the period 2011 to 2015 followed by
(30.98%) during 2001 to 2010 and 24.87% during the
period 1991 to 2000 over the base period 1989 to 1990.
The caneyield increased from 75.52 t/ha (1989 to 199(0)
to 108.60 t/ha (2011 to 2015). The lowest (negative)
gemetic improvement was observed in the North
Central & the North Eastern Zones during the period
1991 to 2000 (<12.61%), followed by the period 2001 to
2010 (-2.59%) and (6.76%) during 2011 to 2015, but the
trend of genetic improvement was incremental during
2011-2015. The averapge cane yield increased from
65.52 /ha during 1989 to 1990 to 69.95 t/ha during
2011 to 2015, In Peninsular Zone, the pace of genetic

was slow in comparison to the North
West and East Coast Zones. The highest {14.64%)
genetic im was noted during the period
2001 to 2010 followed by 12.72% during 2011 to 2015
and negative improvement (~1.18)% during 1991 to

Table 1.8. Numbur of sugarcans trials conducted under All
India Coordinated Research Froject on Sugarcane during
1989 -2015

Peninsular Zane 71 g9 160
(30.4Z)

East Coast Fone 6l 44 105
(19.96)

Norfh West Zone. o4 71 135
(25.67)

North Cenitinl and Noith &0 13 126
(23.96)

256 270 526

Usen) (133 (100)

Table 1.9. Number of entrles tested In InitHal Varietal Trial
(IVT) and Advance Varletal Trial {AVT) ander All India
Coordinsted Research Project on Sugarcans during 1989 -
215

T Early Mid-lais

ANT IVNT AVT IVT Dm. all
Pexinmuler 132 718 2 348 920
Zone {39.81)
Eant Comst ] 6l 44 41 218
Zone {19.34)
Nexth Weat i 151 138 239 605
Zone {24.18)
North Cerrtral 100 95 L1 153 459
Morth Esgtern 35 14 29 11 ]
Zine (85
Totul 436 559 524 2311

(1887} (2419) (22.67) (343'1} (189)
Pigure in parenthesis is per cent increase over total

Table 1.10. Genetic improvement in sngarcane yield {t/ha)
throngh All India Coordinated Research Froject on
‘Sugarcane
Yhar Peatneulnr East Nocth MNorth Ovarall
Zaoc Cowst: West Ceairul
Tars Tams amd
North
Enstern
Zaons
1585-1990 B7.68 7552 5150 65.42 7270
1951-2000 #6.65 B433 6459 5126 543

CLas) pas) @s43) (6D (76
20012010 10051 9594 T143 3.82 B45E




breeding programme in all the five zones of AICRPon
Supgarcane. Under All India Coordinated Research
in the country hag shown remarkable improvement in
about three decades (1989 - 2015). So far, a total of 114
varieties have been identified in AICRP on Sugarcane
and of these, 52 varieties have been released and
nofified for cultivation in different paris of the
country. Due to improved varieties for cultivation in
the country, its impact has shown excess sugar
production in the country durring last five consecutive
years (2010-11 to 2014-15), Further analysis and reason
of negative impact in few block years is in progress
and work has also been teken up to analyse the data of
other traits of sugarcane insimilar lines.
Elucidation of the role of species
chromosomal complement in sugarcane
genotypes adapted to sub-tropical
conditions

To understand numerical chromosomal variation
in sugarcane and to decipher the contribution of
specigs-specific chromosomes in elite genotypes, the
variation in chromosome number among the progeny
clones wis-d-vis parent was studied in the sugarcane
variety CoLk 8102 and the clonal generation of a crosa
population Colk 8102 GC. For chromosome
variability studies in parent and progeny population,
pre-ireated and fixed samples of both were scored for
chromosome numbers from somatic chromoesome
squash preparations. The average chromosome
numbers per cell ranged from 98-110 in CoLk 8102,
whereas, the modal chromosome number was 2n=ca
in 108. In the clonal progeny population, the mitotic
chromosome numbers ranged from 90-112 per cell.
Optimization of probe preparation and hybridization
was continued from previous year for in situ
hybridization studies but no confirmatory results
were obtained.

Identification and expression analysis of
resistance gene analogues against red rot
disease in sugarcane

Isolation of disease resistance gene analogues
(RGAs) using the conserved motifs of the resistance
genes was continued wsing homology-besed PCR to
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viz,, BO 91 and one red rot susceptible genotype ziz.
Co 64. PCR results revealed amplification with some
of the primer combinations. PCR products showing
sequences were analyzed computationally to reveal
ten putative RGAs, The length of RGA fragments
varied from 400 to 800 bp and they were found
matching to Pio gene of kinase domain and Xa21 and
G genes of lencine-rich repeat resistance protein-like
gene sequences,

Standardization and profiling of small
RNA transcriptome of sugarcane under
abiotic stress conditions

An exploratory study was done to decipher the
tole of amall RNA Hanseriptome in  sugarcane by
identifying various small RN.As in responge to abiotic
stress conditions (waterlogging or salt or low
temperature}. Total RNA was extracted by trizol
method from leaf tissue with or without abiotic stress
treatment at different time intervals and small RNA
libraries were consiructed followed by deep
sequencing. Total of 114 miRNAs consisting of 56
novel miRNAs were identified in conirol. More than
80 total miRNA consisting of 28, 41 and 34 novel
miENA were identified in salt, waterlogging and cold
stress treatments, respectively. A total of 2051 and
miRNAs, respectively. The results provided initial
clue to further study molecnlar mechanisms on abiotic
stressesregulation in sugarcane.

Profiling and prediction of small RNA
transcriptome in sugarcane inoculated with
red rot pathogen

Identification of small RN As from sugarcane is a
critical etep towards understanding small RNA-
guided gene regulation, evpecially when there is no
information available regarding genes controlling red
rot resistance in sugarcane. This project has been
initinted to untavel memgervedand a]bm:dmiRNA
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Mapping of locl linked to sugar confent in
sugarcane

Out of a subset of 240 clones phenotyped from a
population of CoLk 7901 self, approximately 47% of
the clones exhibited mean Pol% juice values 14-17%
during the peak pericd (Jamuary). 9% were of low
sugar content with mean Pol % juice values 7-12%. 10%
of the population exhibited 3-12% Pol% juice. Eleven
genotypes had a mean pol% juice value ranging from
189-203% during Janumary. A few of the clones
showed good vigour with preen leaves, no lodging
and moderate pol% juice values. The genotypes E-39,
B-38, B-116. B-117, E-141, E-152 and E-312 had a single
cang weight value 0.7-0.8 kg. The mean pal% juice
values were moderate (14-17%). These may be
probable candidates for use in improvement efforts
for biomass for development of energy canes.
Genotyping studies in the mapping population was

carried out using approximately 20 primer pairs and is
being continued,

Identification and validation of molecular
markers for red rot resistance in sugarcane

Red rotis a threatening disease of sugarcane and
under epiphytotic conditions, it has potential to
damage the crop entirely, The complexities of
sugarcane genome impede the efforts to genetically
manipulate sugarcane for red rot resistance using
traditional breeding approaches. However,
conaiderable efforts have been made inrecent years to
develop different types of molecular markers in order
to identify the genomic regions possibly involved in
expression. of different traits including red rot
resistance, In a recent study, we have successfully
identified Marker Trait Association (MTAs) forred tot
resistance using SSR. markers in suparcane genwiypes.
Further, in absence of sugarcane genome sequence, we
harnessed the co-linearity between sugarcane and
sorghum genome, and identified the genes in vicinity
of MTAs linked to red rot resistance. The amino acid
sequences predicted from pgenme models of penes

PELrT T o Y £ AT Ag iy

sugarcane genotypes with contrasting reaction fo red
rot, viz,, BO 91, SBS 594, CoLk 94184, Co5 767, Co] 64
and Co 1148. Among the selected genotypes, three
were tesistant (BO 91, SES 594, CoLk 94184) and three
were susceptible (CoS 767, CoJ 64, CO 1148) for red rot
reaction. The genomic DN A from all the six genotypes
were amplified using all the 20 primers (CGP1-
CGP20). Out of twenty, ten primer pairs gave
succeseful amplification in all the genotypes used.
Promisingly, one primer pair has given a PCR product
~800 bp in all the resistance genotypes but not in
susceptible genotypes. Thia could be possibly gene
involved in red rot resistance. Further confirmation
through sequencing is in progress., Besides above,
three crosses, viz.,, BO 91 x Co 62198, BO 91 = [SH 150
and BO 91 » ISH 147 were made for development of
mapping populations.

Identification of pufative candidate genes
for red rot resistance in sugarcane using LD-

based association mapping

Red rot is a sericus disease of sugarcane caused
by the funpus Collefoirichum falcaium that has a
colossal damage potential. The fungus, prevalent
mainly in the Indian sub<comtinent, keeps on
producing new pathogenic strains leading to
breakdown of resistance in newly released varietien
and hence, the deployment of linked markers for
marker-assisted selection for resistance to this disease
can fine tune the breeding programmes. This study
based on a panel of 119 sugarcane genotypes
fingerprinted for 244 5SR alleles was undertaken with
anaim toidentify marker-trait associations (MTAs) for
resistance to red rot Mixed-linear model containing
population structure and kinship as co-factor detected
four MT'As that were able to explain 10-16% of the frait
variation, individually (Table 1.11). Among the four
MTAs, EST sequences diagnostic of three could be
BLAST searched to the sorghum genome with
significant sequence homology. The EST sequence of
markers IISR_298a_140 and OSR_256_240 (associated
with. race Cf01) aligned on sorghum. chwomoesome 7
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Table 111, Significant marker-irait associations (MTAs) identified for resistance tu three races of red rot pathogen

C.falcatum
-log P value Varlation -log Pvalue Variation
npkhudinﬂm u@m:;nﬂu
Cfo1 TISR 298a_140 455+ u.-nsa 412+ 0166
TISR_256_240 41> 0.118 39 0107
TISR_90_360 3s5* 0101 " ”
CHO8 TISR_198_170 4.00* 0.105 w =
Cfos TISR_46b_170 485 0174 407* 0.145
ISR _148 200 3.92* 0.118 - =
SCB10 410 425+ 0.133 S s
BSTAS9_400 3.85% 0.113 = =
TISR_137_240 . - 3.95 0117

GIM=ymaralllmarmﬂdd.lf[LM mixed linear model; *-log P value that satisfy Borderrond correction factor (cut-0ff4,17); -
log Pvalue that satisty Benj fochberg false discovery rate

£ . : |
i ' E 1 e ! E !
z P i i H 5 !
g x § [} i 3 b |
-—
-
2 i =
o g § o E :
L " E E
EI i ] | E
= - s B l
—
.- o Tk . i1t
o4 s B
.-.__ [ Sy S — | N T o
.7 ——— e = Jm—— T —
| P iy sy el 4310 = Frum e | |- e Sy vy e e = Sy spye " P—— e T T Ty




ICAE -Ingian Tnatitute of Sugarcane Ressarch

for marker MSR_137_240. Several gemes encoding
important plant defence related proteins, wiz.,
cytochrome P450, Glycerol-3-phosphate transporter-
1, MAP Kinase-4, Serine/threonine-protein kinase,
Ring-finger domain protein and others were localized
to the vicinity of these MTAs, These positional
candidate genes are worth of further investigation and
possibly these could contribute directly to red rot
resistance, and may find a potential application in
marker-essisted sugarcane breeding,

Production of disease-free and genetically
pure seedcane through micropropagation

Sugarcane is traditionally propagated through
vegetative means, thus application of
nﬁmpmpagaﬁanladmiq’ueassumessigrﬁﬁcmcefm
rapid multiplication of new varieties with premium
treits and production of disease-free genetically
unhiform seedcane, This year, rapid in wifro clonal
propagation of sugarcane genotypes, ColLk 07201,
Colk 9709, and Co 05011 was achieved thorough
enhanced axillary shoot proliferation using apical
shoot explants. Shoot initiation was achieved on
Murashige and Skoog's medium supplemented with
444 pM berzyladenine (BA) + 4.6 pM kinetin (Kin) +
3% sucrose. The maximum shoot proliferation per
explant with 100% shoot regeneration frequency was
obtained on MS medium supplemented with 2.22 pM
BA + 23 pM Kin + 26.8 pM naphthalene acetic acid
(NAA) + 3% sucrose (Fig, 1.2). Vigorous rooting was
obtained on MSmedium containing 26.8 tMNAA and
3% sucrose, Plantlets were acclimatized in soil, sand
and compost (1:1:1) for about 3 weeks and thereafter,
iransferred to open feld (with >95% survival) where
plantlets grew vigorously. In this way, more than
20000 plantiets of varietes CoLk 07201, CoL k 9709 and
CoLk 05011 were transferred to field. The sugarcane
thus obtained from such micropropagated plantlets
after one cycle of multiplication in the field could be
distributed as genetically uniform seed cane.

I‘I I
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Development of in vifro conservation
protocol using slow-growth tissue culfure
technique in sugarcane

Slow-growth refers to restricting growth and
morphogenesis in vitro by decreased temperature,
nutrient and/or sucrose availability, alteration of
photoperiod conditions, presence or absence of
growthregulators and addition of osmotic substances.
This in tum, minimires the need of frequent sub-
culturing, allows reduced space requirements and
consequently labour cost for the maintenance of
germplasm collections. Consequently, in wvitre
preservation of sugarcane germplasm using slow-
growth culture technique is being explored. The shoot
tip explants of sugarcane gemotype Khakai were
established under in vilro conditiens aend
multiplication of established cultures was dane on MS
medinm supplemented with 222 UM BA, 0.5 M
Kingtin, 0.5 uM GA, so as to obtain stock cultures for
various ireaiments for slow prowth Trealment of
cultures with high osmoticum {0-10% sucrose in the
mediumy; Fig. 1.2), two temperature regime (8'C and
25°C) and semi-solid and liguid medium is under
progress.

Accredited Test Laboratory under National
Certification System for Tissue Culture-

raised Plants (DBT & BCIL, New Delhi)

An Accredited Test Laboratory (ATL) for genstic
fidelity and virus indexing of tissue culture raised
plants has been estabilished in July 2015 at ICAR-TISR,
Lucknow with the finanrial support of ¥ 5.0 lakh from
Department of Biotechnology, New Delhi under
National Certification System of Tissue Culture-raised
Plants (NCS-TCP). During the period of July 2015 to
March 2016, a total of 330 samples of sugarcane and
banana tissue culture from DBT recognized tasue
culture production facilities located in the States of
Uttar Pradesh, Haryana, Chhattisgarh, Gujarat and
Madhya Pradesh were tested for genetic fidelity and
virug indexing for batch certification, Thig amounts to
certification of 3.3 lakh Hssue cultured plants.
Similarly, a total of 280 samples of mother stock of




genotypes with contrasting sucrose level was carried
outin order to generate a segrepating population (F),
which could be used for linkage mapping in arder to
identify QTLs related to sucrose and other
agronomically important traits. A total of 492
seedlings were cbiained from the cross MS68/47 (low
sucrose) % CoV 92102 (high sucrose) and transferred
individually to polythene bags 25 days after
germination for further growth. Finally, a total of 262
healthy seedlings were established in the field.

In order to identify atithentic F,s, markers were
screened that are specific to the male parent and
inherited in the F, plants. From the highly infermative
BST-S55R markers developed in our lab and other
published literature, a total of 5 BST SSR markers were
selected that were male parent specific (Fig. 1.3). These
markers have been nsed for selecting true Fg to
represent the mapping population. The genomic DNA
of the true hybrids along with the two parental lines
will be used for genolyping by sequencing (GES)
analyzis. The data on number of primary tillers was
recorded in the mapping population and sufficient
degree of segregation was present (Fig. 1.4).

M12 12M121 2
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Flg. 1.5. Identification of male paremt-specific
smplification between the two parenfal lines
based on EST SSK primers IISR,_13% and SCAM. 1; Fernale
patent 2 Male parent; M: DNA size marker, The arrows
indicate the products specific to the male parent
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Phenotyping is in process for a number of other
agronomically important traits like sucrose content,
number of millable canes, cane weight, cane diameter,
cane length, eic. The mapping population will be
measured for sucrose Brix contentin October 2016,
Breeder seed production at ICAR-IISR-RC,
Motipur, Bihar

The 24,000 q of breeder seed of six varieties, viz.,
ColLk 94184, Co 0232, CoP 9301, Co 0238, Co 0118 and
BO153 in 46 ha at Motipur, Harinagar, Hasanpur and
Narakatiaganj under breeder seed production
sponsored by Sugarcane Industries Department,
Government of Bihar.

ICAR Seed Project: Seed production in
agricultural crops

® During theyear 2015-16, approximately 7,400 q of
seed cane was produced, cut of which, around
5500 ¢ seed cane of improved varieties of
sugarcane was lifted and the rest was utilized for
further multiplication and distribution to
farmers.

# More than 11 ha area was planted with newly
released varieties for seed cane production during
2016-17.

® Seed Awareness Programme on the occasion of
World Food Day was orgenized on October 16,
2015 at ICAR-IISR. In this programme, 200
farmers from different districts of Uttar Pradesh
were provided with seed packets of newly
released variety, Colk 9709 and a campaign was
initiated for making the sugarcane growers aware
about the role of quality seed cane in enhancing
the yield and production. Under'Mera Gaon, Mera
Gaurar’ Scheme also, quality seed cane was a
major component for the awareness.

Central Sector Scheme for PPV&FR
Authority
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Optimization of plant pepulation for
improving physiological efficiency of
sugarcane
A field experiment under spring planting season
(crop duration of 360 days) was conducted for
imparting plant population density and physiclogical
efficiency in sugarcane plant crops, through usage of
Et&rdmﬂ GA, at critical growth stages. Along with,
the impact of GA, treated seeds on sprouting was also
evaluated.

Faster heterotrophic to autotrophic transitlons at
planting stage (Pebruary) for esiablishing high
initial plant populston (45 DAF): Colk 94184 was
freated and umbreated aufumn planted sugarcane

arop. Both GA, treated and untreated seifs were
soaked overnight in 100 ppm Efhrel and planted at 75
<m spacing keeping the sced rate of 4.5 setis/m row
length. Later followed by foliar applications of GA, at
specific leaf sites in morning (9 am-11 am) @ 35 ppm
solution prepared in water was carried out at 90, 120
and 150 DAP. At45 DAP, both the setia did not exchibit
any significant difference in their heterotrophic to
autotrophic fransitions, However, Efirel priming
induced faster sink to source followed by source to
sink transitions, fetching 60% higher and early
establishment of sink strengths at 45 DAP (settling
population of 73,334 seitlings ha' against 40,000
settling ha in conirol (Fig 2.1). Ethrel induced faster
transitions were ramification of a positive feedback
between source and sink achivities as evidenced by
enhanced acid invertase and ATPase acﬂviﬂeﬁleadmg
to mobilization of sucrose causing greater availability
of reducing sugars.
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Increasing sink strength Hwough induction of
horizontal growih at 60 DAF: Foliar application of

Ethrel at 60 DAP led to 60.65 % increase in sink strength
(82,813 settlings ha") against control (51,562 settlings
ha') at 90 DAP. The horizontal increase in shoot
numbers, was a consequence of raised carbon
(carbohydrates) and nitrogen demands (NR activities
in vive), fulfilled by internal drawdown of photo
essimilates, also supported by activation of JAAO
activities and NR in oo activities in silent buds
Inducing smart canopy, above and below ground
sink development st 90, 120 and 150 DAP: Foliar
application of GA, at 90, 120 and 150 DAP led to
increase in shoot population (T, -5.37 lakh ha™. The
applicationled to increase inleaf aven (1144 cm’ stalk™),
foliage numbers (137 m”), and leaf angle (73") and leaf
area index {4.7) at 180 DAP. Changes in leaf angle due
to GA, spray enabled added advantage of enhanced
to control. The GA; induced leaf orientation formed a
smart canopy, diverting dry matter partitioning for
enhancing tiller development at carly stage. Further,
leaf erectness also reduced the shading effects
amongst the leaf present on a stalk, rendering increase
in radiationuse by lowerleaf laminae of the stalk. GA,
induced three fold increase in root weights and roct
of increased sheot population. As a result, net
assimilation rates (0.65 (cm’ d)"), leaf area ratio (16 o’
g ") and leaf area duration [55 (an’ d)10] enhanced,
leading to increase in internodal mumbers and lengths.
The applications at 150 DAP further streiched the
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internodal mimbers and length (Fig 2.2).
At maturity and harvest : The overall impact of these

applications manifested in enhanced plant population

with strengthened physiological efficiency
culminating in T_ 537 lakh shoots/ha against 2.13
lakh shoots/ha in control at 180 DAP. Later, tiller
survival of about 57.5 % culminated in an NMC of 3.01
lakh/ha with a cane yield of 255 t/ha (per cane weight
847 g) against tiller survival of 38 % resulting in NMC
0f1,32 lakh shoots/ha with a cane yield of 84.69 /hain
control (per cane weight 640 g). The large
accommodation of stalks in limited ground area with
Ethrel and GA; is explained to be due to the
development of smart canopies supported by a robust
root gystem, where each plant ceeupled merely 331
cm’ ground area against 800 cm’incontrol.

Hormonal interventions in late planted

sugarcane crop in three varieties (Crop
duration 270 days)

A field experiment under late planting season
{(crop duration of 270 days}) was conducted for
impacting plant population density and physiological
effictency in sugarcane plant arops (Co Lk 94184, Co S
8436 and Colk 11201), through usage of Ethrel and
GA, at critical growth stages. Sugarcane varieties
CoLk 94184, Co5 8436, CoLk 11201 were planted after
sett priming with Ethrel in May after the harvest of
wheat at 75 cm spacing keeping the seed rate of 4.5
setts/m row length. Later, foliar applications of GA,
atspecificleaf sites in moming {9 am-11 am) @35 ppm
solution pre inwater were carried out st 90,120
and 150 DAP.
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Sett priming with Effirel caused significant
nent in sett's vigour and sprouting in CoLk
94184 and CoS 8436. However, there was no response
in CoLk 11201. Improvement in sett vigour fastened
the establishment of wniform initial settlings at 45
DAP, which inrreased further il 90 DAP in both the
ColLk 94184 and CoS 8436. The applications rendered
increase in leaf numbers per plant, leaf area,
internodal number per plant and internodal length by
33.3,48.1, 22.2 and 28.5%, respectively against control
in Colk 94184 and CoS 8436. However, the impacts
were nwt exhibited in Colk 11201. The enhancement
in internodal length was positively correlated with
increased a-amylase and NR activities in vivo, which
were found fo belowin ColLk 11201, At maturity, after
sevenmonths, anincrease in cane lengths and weights
were recorded in Colk 94184 and Co5 8436 against
control. The applications boosted NMC o 1.76
lakh/ha with a cane yield of 140/ha (per cane weight
798 g) against NMC of 1.65 lakh/ha with a cane yleld
of 117 t/ha in control {per cane weight 708 g} in late
planted CoLk 94184 NMC to 112 lakh/ha with a cane
yield 0f 109 t/ha {per cane weight 985 ) against NMC
to 1.01 lakh/ha with a cane yield of 75 t/ha in control
(per cane weight 744 g) in late planted CoS 8436 and
NMC to 1.01 lakh/ha with a cane yield of 84 {/ha (per
cane weight 833 g) against NMIC 0f 1.24 lakhs /ha with
acane yield of 3% {/ha in control (per cane weight 716
g)inlate planted CoLk 11201 (Table 2.1).

Hormonal interventions in sugarcene 1*
ratoon crop (Initiated from autumn crop
duration -360 days)

Sugarcane ratoon crop (CoLk 94184) was initiated
after harvest of autummn planted crop for impacting
the physiological efficiency through usage of GA, at
critical growth stages (Fig 2.3). The crop was
subjected to foliar applications of GAat specific leaf
sites in morning (9 am-11 am) @ 35 ppm solution
Prepamdtnwnter at 90,120and 150 DAP.

Foliar applications of GA, at 90, 120 and 150 DAP
increased stalk extension rates; internodal length and
cane weight negating tiller cessation induced by
PAR and R:FR ratios. The impacts helped the
development of assimilatory apparatius (LAR > 34)
and thereby increased the vertical growth of the stalks
(ig 24 & 25). The above ground prowth and
development of the shoots were supported by heavy
proliferation of oot biomass (root weight > 60 g per
plant against 20 g in control, The application of GA,
also increased the soil microbial population (nitrogen

fixers), IAA levels and phyte siderophores

transport to sustain the enhanced vertical growth of
stalks, The impacts in I" ratoon crop initiated from
autunm planted crop resulted in NMC of 2.68 [akh/
ha with a cane yield of 158 t / ha (per cane weight 597
g) against NMC of 1.53 lakh/ha with a cane yield of
99.67 t/haincontrol (per cane weight 651g).

Fig. 24. Improved vertical g:owth lnI"tatwnf.mp
initieted fram autumn planted crop
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Table Z1. Impact of hormonal (Ethrel + GA,) applications on growth attributes and juice quality Insugarcane
plant and ratoon crops of varying crop durations at ICAR-IISR, Lucknow

Treatment Variety Comrected  Sucrose Parity Wtig Wt of juice

“Brix % : per cane (Kg /5 canes)
lent
Sugsrcane plant evop ( Spring planted, Crop growth duration - 360 days)
Edhrel + GAg Colk 24184 21.53 1831 87.35 10638 2380
Control CoLk 94184 18.65 1553 8327 488 0.997
Sugancane plant crop (Late planted, Crop growth duration - Z70) dayw)

Efiel + GAg Colk 94184 20,24 17.98 8884  BY 177

Control Colk 94184 19,07 16.26 85.23 700 132

Efhral + GA CoS 8436 19.73 1740 BE.19 985 257

Control CoS 8436 19,50 1720 H8.22 744 1,85

Ethrel + GAa CoLk 11201 2041 17.58 B7.59 2054

Confrol CoLk 11201 18.58 1624 B7.35 716 1.814

I* Ratoon crop (Indtiated after harvest of antumn plarf erop, Crop growth duration - 270 days)
GAg CoLlk 94184 22.54 19.60 87.03 377 213

Conirol Colk 94184 19.72 16.61 B4.24 22 1.688

1" Ratoon crop (Inltated after harvest of late planted crop, Crop growth duratien - 270 days)

GAa CoLlk 94184 20

Condrol Colk 94184 1,16

Hormonal interventions in sugarcane I
ratoon crops (Initiated from late planted
crop - duration~270 days)

Sugarcame ratoon crop (ColLk 94184) was
initiated after harvest of late planted crop for
impacting the physiclogical efficiency through usage
of GA, at critical growth stages. The crop was
subjected to foliar applications of GA, at specific leaf
gites in moming (9 am-11 am) @ 35 ppm solution
prepared in, water at 90, 120 and 150 DAP. Foliar

19.58 8a.01 930 212

18.77 B8.75 5T 117

Isolation and achivity study of plant growth
promoting rhizobacteria (PGFR): The soil samples
were collected from the root-free soil rhizosphere
from the different fields of ICAR-IISR research farm
and bacteria were isclated employing sexial dilution.
plate technique using nutrient agar. Colonies
exhibiting prolific growth were selected for further
streaking on fresh agar plates for purification and
mulbiplication of the isolates. A total 100 bacterial
isclates were obtained, These bacterial isolates were
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Fig. 2.6. Serial dilution plate technique to isolate bacteria (A), production of sideresphore (B) and production of

HCN ()

Use of plant growth regulators (PGRs) for
enhanced yield and quality of sugarcane

A feld experiment of All India Coordinated
Research Project (AICRP) on Sugarcane on use of plant
growth regulators (PGRs) on yield and quality of
sugarcane was conducted during the year 2015-16 at
ISR research farm, Lucknow. The planting of
sugarcane was done during the spring season of 2(115
experiment consisting eight ireatments viz.,
conventional planting /farmers practice (3-bud setts),
planting of setts after overnight scaking in water,
planting of setts after overnight soaking in 50 ppm
gthrel golution, planting of setts after
soaking in 100 ppm ethrel solution, T+ GA, spray{&E
ppm) at 20, 120 and 150 days after planting (DAP), T+
GA, spray (35 ppm) at 90, 120 and 150 DAP, T,+ GA,
spray (35 ppm) at 90, 120 and 150 DAFP and T+ GA,
spray (35 ppm) at 90, 120 and 150 DAP. The
experiment was conducted in a randomised block
design (RBD) with three replications. The
recommended dose of nitrogen 150 kg, phosphorus 60
kg and potash 60 kg per hectare was applied inall the

treatments. The experimental field soil was analyzed
alkaline in soil reaction, neuiral in electrical
conductivity, low in organic carbon, available
nitrogen and medium in available phosphorus and
potassium. The DTPA extractable micronutrients iz,
Zn, Cu, Fe and Mn were above to their critical limits.
The sugarcane setts overnight spaking in 50 snd 100
ppm ethrel solution enhanced early sugarcane
germination as compared to that of conirol and water
soaked treatments, The GA, application at the rate of
35 ppm application at 90, 120 and 150 days after
planting enhanced cane length, number of millable
cane and cane yield, The treatment planting of setts
after overnight soaking in 100 ppm ethrel solution and
GA, spray at 90, 120 and 150 days after planting
recorded significantly higher cane yield {(96.67 t/ha).
The sarne treatment also recorded higher cane length
(243 em), diameter (2.16 em), weight (910 g) and
number of millable cane (146.8 thousand/ha).
Whereas, the cane diameter and juice quality
parameters iz, brix, (sucrose %, purity % and
commercial cane sugar % were not affected
significantly due to nuse of plant growth regulators in
SUERICAne,




Tillage techniques in plant-ratoon system
for improving soil health and increasing
sugarcane yield in subtropical India

An experiment in 2™ cropping season was
iniiated in February 2014. Before planting of
gugarcane, subsoiling (up to depth of 45-50 cm) and
deep tillage through mold board plough {(up to 20-25
em depth) as per treatments were applied on
experimental field. After planking, furrows were
opened at 75 cm row spacing for sugarcane planting.
Fost plant tillage treatments/hoeing and integrated
weed management practice were followed in plant
cane to increase input use efficlency and sustain soil
health in sugarcane (plant)-ratoon system as per
treatments. Thus, eight {reatment combinations were

Treatment NMC Cane Cang Czne
(000/ha) length  dimmeter weight
{ cm) {cm) (g

> "l
| L. T
i

Natural resource management
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applied in main plots in Split Plot Design. Three
treatments of irash mulching/integrated wead
management in ratoon cop weze superimposed in
sub plots. Sugareane variety CoPk 05191 wes planted
on February 06, 2014 in the experiment. Initial level of
goil fertility indicated that soil had 0.50% OC, 3232 kg
available N/ha, 57.1 kg available F,0,/ha and 378.9 kg
K,0/he

Results on sugarcane mfoon crop revealed that
deep tillage and subsoiling followed by harrowing
before sugarcane planting produced the highest
number of millable canes (1,32,100/ha), mean cane
length (231.2 em), cane diameter (2.23 cm) and cane

weight (8733 g) of sugarcane ratoon (Table 3.1). An
increase of 28.10% in ratoon cane yield (117.6 1/ha)

Table 3.1. Bffect of different treatments on sugarcane growth, yield and soil health parameters at harvest stage

Ratoon  Soll quality parameters at harvest
";:3;” 00C | Amilihds| dvieie Arpllible

ha) content N

0 020 10.76

0.86

(%) (kg/ha) {kwh} (kg/ha)
A. Pre plact Gillege opemiion (FPlant Cane) Ax B in Main Flot
Tr 119.8 214.0 219 9233 1033 043 236.8 15.88 344.0
Tz 1321 231.2 1213 973.3 1176 (44 2329 18.51 330.8
T3 116.9 2202 271 925.6 94.7 052 2653 23.53 3183
T4 1251 193.0 71 9044 9LB 0.48 2269 20L.07 932
SEmd+ 260 356 0.04 1542 162 0.008 452 035 5.62
CDP=.05) 786 1142 012 46.85 486 0026 12.43 110 16.52
B. Fost plant tillagefoperation (Plant Cane)
h 1.1 223 218 523.3 1056 046 2309 1982 2930
I 1188 213.6 223 940.0 98.1 048 24310 2218 350.3
SEmz 123 3.4 0.003 1342 147 0,081 386 032 452
CD (P=0.05) 6.85 9.52 010 3856 4.26 0.024 11.42 0.85 145
C. Trash mmiching/Teterculturs] operation (Ratoon Cane) Sub Flot
M 1235 2215 220 951.7 100.4 045 2172 2028 3024
My 127.73 205 p s B80.8 1027 047 244.6 20,28 3233
M, 1192 2150 22 9625 1026 0.50 2597 21.90 3392
SEmdt 190 0.003 1150 175 0.007 3.80 028 412

12.50
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was obtained with adoption of this practice over the
control. The maximum soil organic carbon (0.52%),
available N (265.3 kg N/ha}, P,O, (23.53 kg/ha) and
KO (318.3 kg /ha) at the harvest were analyzed where
direet planting throuph Sugarcane Cutter Planter was
done.

Trash mulching in ratoon crop with application of
microbial consortia (Trichederma, Gluconacelobacter
and Psewdomonas) improved growth and yield
attributes besides improving the seil health
parameters. The highestindividual cane weight {962.5
g} was recorded with application of microbial
consortia (Trichoderma, Gluconacetobacter and
Pseudomonas), However, all the treatments applied in
ratoon crop produced yield at par (100.4-102.6 t/ha).
One hoeing at ratoon initiation followed by atrazine
{pre emergence) at optimum moisture and 2-4 I {post
emergence) application (M) produced the highest
number of millable canes. However, these were found
at parwith three manmual hoeings (M,). Trash mulching
with epplication of microbial consortia (Trichodzrma,
Gluconacetobacter and Pseudomonas-M,) showed the
highest soil organic carbon content{ 0.50'%), available
N (259.7 kg/ha), available P,0, (21.90 kg/ha) and
available KO (339.2 kg/ ha) after harvesting of ratoon

Treatment® Millable Cane Cane Cane

canes diameter weight

(Otyha)  (em)  (cm) ®
A. Seed Treatment (Plant cane)
5 1243 155.6 197 4883
& 1196 1555 1.88 4400
5 112.6 149.5 2.03 460.0
5y 131.3 1528 155 4333
SEmdt 4.30 553 0.05 35.30
CD (P=0. 1052 NS NS NS
B. Microblal Consortia { Plant cane)
M, 122.6 6743 1513 459.2
Mz 120.9 6399 1554 4492
SRt 5.18 21 587 2556
CD (P=0.05) NS NS N3 NS
C. Trash malching/Tntevcultural operation (Ratoon care)
Ts- 122.0m 66,19 1513 4558
Tz 121.9 6522 155.5 4525
SRt 372 254 490 20.97

crop in sugarcane (plant)-ratoon system, This showed
that conservation practices produced the ratoon cane
yield at per vis--vis sustaining soil quality for longer
period.

Carbon sequestration potential of
sugarcane based cropping system for
sustaining soil health and crop productivity

Sugarcane planting was done on 15" April 2014 as
succeeding crop in sugarcane-ratoon-wheat and rice-
wheat-rice-wheat cropping systems. There were four
levels of seed cane material (5;: conventional 3 bud
setts, 5, sett soaking in water for whole night, 5,: sett
soaking in 100 ppm ethrel solution for 4 hrs and
S foliar application of 100 ppm ethrel and mixture
of 1% urea on seed cane, one week prior to planting)
and 2 Jevels of microbial consortia (M) control;
M,: Application of microbial consortia (P5B+
Gluconacetobacter + Trichoderma). Thus, elght tréatments
were applied in sugarcane plant crop. After harvesting
of plant crop, ratoon was initiated in the month of
March 2015 and the two treatments of N management
T,: 50% RD of Nitrogen+ Consartia (PSB+ Acslobacter
+Trichoderma), T, : 100% RD of Nitrogen were

Table 3.2, Effect of different notrient levels on growth, yield attributes and sugar yield of ratoon crop

superimposed.
“Brix Pol  Purity Cane ccs
() ()  yield (tonne/

Juice {¥ha)  ha)

1823 1555 8498 68.0 719
1510 1641 8588 65,02 7.28
1828 1544 8449 6414 6,70
1820 15.04 8272 65.68 6.61
0.3% 0.47 157 285 014
N5 N5 NS NS 030
18.53 1853 8356 6743 9.12
1838 1B8.38 85.47 63.99 8.59
0.11 0.11 1.54 211 0.16
NS NS NS NS 034
1839 1839 8420 66.19 889
18.51 1851 8483 65,22 881
0.24 0.24 1.62 234 018
NS NS

o£100 ppmetireland 1%

r+ Trichoderma); C: T, 50% RD of



Experimental results on sugarcane ratoon crop (Table
3.2) revealed that sugarcane growth attributes,
millable cangs, length, diameter and individual cane
weight were not influenced significantly by seed
scaking treatments applied in plant crop. Application
of microbial comsortia (PSB + Gluconacefobacter +
Trichoderma) over conventional fertilization without
biofertilizer did not influence the growth, ratoon cane
and sugar yields significantly. However, in ratoon
crop, 50% N application through chemical fertilizer
along with microbial consortia (PSB+Acefobacter+
Trichoderma) was found at par with 100% N
application through chemical fertilizer. Thus, 50%
saving of N (100 kg/ha) in sugarcane ratoon crop was
observed through intepration of microbial consortia
with chemical fertilizer.
Soil nutrition and health for higher tonnage
and enhanced quality of the cane
Sugarcane preductivity im relation to initial seil
organic carbon ¢content and nutrient management in
stb-tropleal incepiisol

A field experiment to assess the influence of
initial soil erganic carbon (SOC) content and nutrient
management on sugarcane growth and yield was
consisted of plots (8x6 m) with varying SOC content as
a result of addition variable rates of different hio-
manures continuously for 10 years in a plant-ratoon
system followed by a fallow year. Four initial SOC
levels (0.45-0.55, 0.56-0.65, 0.66-0.75 and above 0.75%)
and three nutrient management packages
{recommended dose of fertilizers (RDF): 150, 60, 60 kg
NPEK; RDF + farmyard manure 10 t/ha; RDF + zinc
sulphate 25 kg/ha +5 20 kg /ha) were evaluated inall
combinations (12) following randomized block design
with three replications. Land in all the plots was
Farmyard manure was added in the stipulated plots at
the time of final ploughing for land preparation. Sofl
and plant samples were drawn at diffetent intervals to
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record soil physical, physico-chemical, microbial
properties and plant biometric parameters.

Varying initial SOC levels did not influence the
germination nor was it affected by the different
management practices. However, the interaction
effect of these two (Table 3.3) on germination (%) was
found significant as addition of FYM at lower SOC
level (0.45-0.55%) brought about significani
improvement (40.6) over that with RDF (24.4), Higher
initial SOC content (0.66-0.75%) ensured significantly
higher sugarcane germination (40.4%) over that under
the lowest SOC (24.4%) when only RDF was applied.
Effect of treatments on tillering was conspicuous as
the highest number of tillers (000/ha) at 70 and 160
DAPwas recorded (158 and 137 8, respectively) under
initial SOC level of 0.66-0.75% that were significantly
higher over the mumber of tillers obtained with 0.45-
0.55% initial SOC level (Table 3.4), Further there was
no increase in Hller populaton for S8OC content
beyond 0.76%. Addition of 10 t/ha FYM along with
RDF caused significant improvement in tiller density
over the RDF alone at both the stages across different
imitial SOC levels. Addition of zing sulphate and
sulphur could not evince significant influence.

Among the yleld attributing cheracters as
observed at harvest, the number of millable canes

NﬁCJwasmgmﬂcanﬂyaﬂectedduetnmmtml
5OC content. increase in NMC (1102

thousand /ha) was recorded up to initial SOC content
of 0.66-0.75 % with no further increase with increasing
initial SOC, The cane length and thickness were not
infliutenced by indttal S5OC levels, howevet, thete was
significant enhancement in cane length and thickness
owing to farmyard manure or zinc sulphate and
sulphur application along with RDF over that of RDF
alone. The highest sugarcane yield (70.9 t/ha)} was
recorded under SOC level of 0.66-0.75% which was
significantly higher than that recorded with SOC
levels of 0.56-0.65 % (64.1 £/ha) and 0.45-0.55 % (2.1
t/ha). Interaction effect was not significant on yield
attributes and cane yield. Jnice quality also remained
unchanged due to various treatments,

Table 3.3, Effect of interaction between initial SOC und nutrient management on germination (%) of sugarcane

content (%) RDF RDF+ FYM RDF +InSO) +5

0.45-0.55 244 40.6 229 293

0.56-0.65 s 36.7 325 343

0.66-0.75 404 355 314 357 N
30.1 334 e g j

364
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Table 34, Bffect of initial soil organic carbon comtent (50C) and nuirient management on growth and yield of

sugarcane
Treatment Germination  Tiller no. ({000/ha) NMC Cane  Cane Cane
(%) A 160 ("000/ha)  length dianeter  yield
DAF DAP (m} {cm) (ha}
Initial SOC conbent
0.45-0.55 293 1245 125 857 1.86 1,90 62.1
0.56-0.65 342 1436 1272 1033 1% 204 641
0.660.75 35.7 158.0 1378 1102 192 213 708
=0.76 314 1491 137.0 1116 196 211 70.2
SE+ 30 B9 54 31 0.09 0.11 20
€D (P=0.05) NS 186 114 66 NS NS 46
Niutrlent Management
RDF (150, 60, 60) 321 1328 1250 100.1 179 196 63.0
RDF + FYM (10 t/ha) 364 1528 1394 107.6 198 205 695
RDF + ZnS0 4 25 kg + 293 1458 128.9 1004 196 212 67.9
5 20 kg/ha
SE+ 26 77 47 27 0.07 0.09 19
CD ( P=0405) NS 161 97 57 016 N3 40
Impact of integrated application of orgamics and application of FYM and biofertilizers,

inorganics in improving soil health and sugarcene
productivity

Field experiment was conducted to develop
nuirient management sirategy for sustaining soil
health and sugarcane production. The experiment
consisted of 10 treatments. The exp was |aid
out in Randomised Block Design with three

The data on first ratoon of sugarcene growth,
yield and quality parameters (Table 3.5 and 3.6)
indicated significant variations the treatments.
The highest rate of ratoon stubble sprouts (92.6%) was
observed under the treatment of only organic
application followed by 20 t FYM + STRC nutrient
application. The highest number of tllers (254.9
thousand/ha at 120 days after initiation), shoot count
(210.7 thousand /ha st 180 DAI), number of millable
canes (167.9 thousand /ha), cane yield (91.7 t/ha) and
sugar yield (11.07 /ha) were recorded under the
treatment where application of FYM & 20 t/ha was
donealong with aoil test (rating chart) based inorganic
fertilizer recommendations. However, it was found
comparable to the treatment of FYM @ 10 1/ha along
with biofertilizer and soil test basis inorgenic

Hlisrhnids

viz., length (225.3 cm), diameter (2.34 cm) and weight
of ndividual cane (1.03 kg) wes recorded significantly
U nppl:lmﬂmufFYM @20 t/ha along
et ZE's apphﬂdm&wbaﬂsﬂf!ﬁl

Effect of integrafion of microbial consortia with
inorganic on sugarcane growih, yield and quality in
subivopical India

A field experiment was conducted during 2014~
16at ICAR-TISR, Lucknow to determine the combined
effect of microbial consortia and pesticide applied in
sugarcane crop, Sugarcane variety Co (238 was planted
in the experiment on 12" February 2014, There were
three treatmenis a‘pphed under seven replications in
RBD. Treatments ziz., T, (Recommended NFPK through
inorgandc fertilizer only); Ty T+ Chlorpyriphos +
Bavistin; T,; T,+ microbial consortia (Gluconacetobacter
+ P5B+Trichoderma) were applied in microplots, Same
treatments were applied to ratoon arop.

Tiller population in ratoon (2015-16)
increased up to May, and after that declined
continuously up to Cctober, The maximum tiller
population (186.5 thousand /ha) was counted in the
menith of May with integration of recommended NPK
through inorganic fertilizer only (200 kg N/ha), +
Chlorpyriphos (for termite contrel)+ Bavistin (forseed
treatment}+ microbial consortia (Gluconacetobacter+
PSB+Tﬂdmdem) Tiller pnpulatu:m increased @

3% (15 hle a) within
mmgm:lic wiﬂ'l tﬂﬂfm'hliﬁm as compared to mntrul.
(T recommended NPK only). The highest number of
millable canes (91.44 ﬂmnsanﬂ[ha) individual cane
hmgth (283.0 cm), {2.81 cm) and cane

: wlth inl:egra:l:lnn of

'J'-Illl':
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Table 3.5. Growth and vield of first ratoon cane under different treatments

Treatment Sprouts  May June July  August Beptember October NMC Yield
% (000ha) (©00/he) (V0QVha) (Q0G/Ma) (000/ha) (DOG/Ma)  (00O/Mha)  (Yha)
T 1-10+50% RDF 837 1406 1567 1804 1716 160.8 155.9 11070  57.60
T;T-10+100% RDF 859 177 18654 2157 2168 190.6 167.6 12950 7340
T, T-10+STBR 853 1723 1846 2166 2049 185.7 1758 13540  76.80
T.:20 t 50% RDE 874 1769 1812 2207 2097 186.9 1698 12960 7440
T,20+100% RDF 883 1902 2047 2345 2267 204.8 1962 15570 8760
Ts20 + STRC 89.2 2024 2287 2549 2468 2107 197.6 16790 3.7
TAMHB450% RDE  B64 1596 1742 2027 1914 1726 1595 11290 65.60
ToAHB+HI00%RDF  BBS 1797 1974 269 2157 1978 1829 15970 7590
T,:10+ B+STBR B7:6 1876 2018 2325 273§ 205.7 185.6 16340 8970
Ty Organic 92,6 1467 1602 1M6 1963 1895 1679 1260 8270
SEm+ 116 397 324 363 435 355 482 i B ) 242
CD (P=0.05) 346 11.29 959 1076 1289 1053 1426 954 7.29

Ty Application of trash @10 1/ ha +50% RDF {recommended doseof fertilizer): T-10+50% RDF, T-Application of trash @10 1/ha +100% RDE: T-
10+10¢% KDF, T,-Application of trash @ 10 t/ha + soil test based recommendation: T-10+STER, T-Application of FYM @ 20 t/ha +50% RDF
(Snorganic source) : 20t + 50% RDF, T,-Application of FYM @20t / hia + 100% RDF (inorganic soarce) : 20 t+ 100% RDF, T,-Application of FYM &
20t/ha+ :nutrient application based cn sofl test : 20t +5TRC, T, Application of FYM&10 £ /ha + binfertillzer +P5B)+50%
RDF : 10t + B + 50% RDE, T,-Application of FYM @ 10 totwwe/ha + biofertlizer (Aceiobecter + PSB) + 50% RDF : 10 ¢ + B + 100% RDF, T
Applhication of FYM @10 t/hn + biofertilizer {Acrivbacter + P5H) + Inorganic mirient epplication based on soil test: 10 t + B + STBR; T,,-Only:
crganic: Organic.

Table 3.6. Effect of different treatments on juice qualify, ratoon cane yield attributes and sugar yield

Treatment Brix  Pol%  Pudty Length Gish Cime  CCS  OCB

%) (%) (%) {cm) (cm) M (e (i/ha)

T T10+50%RDF 1912 1559 B544 190.60 211 0.83 1035 59
Ty T-10+100% RDE 1911 1596 8505 707 217 0.87 1075 789
T T-10+STBR 198 1620 8574 2569 228 0.87 1077 827
Ti 20+50% RDF 1928 1630 B441 20133 224 0.93 11.03 B20
T 20+100% RDF 1999 1731 B6.56 20,70 235 (.85 1185 1038
T; 20+5TRC 1580 1747 8597 2530 434 1.03 1207 1107
T 10+B+50%RDF 1959 16.75 85.50 200.60 221 0.83 11.39 TAT
T 10+B-+H100%RDE 19.62 16.76 8526 21072 295 0.95 11.40 B.65
Te 10+B4+STER 19156 1635 85.29 2270 231 0.9% 1111 9.97
T:Crganic 19.90 1713 8611 203.00 2.30 0.50 11.70 9.67
SEm+ n.19 035 024 384 0.03 0.03 8.3 D44
CD(P=[.05) 0.5B 110 069 11.29 0.12 010 094 131

biofertilizers (Table 3.7). Thus, the highest sugarcane
ratoon end sugar vields (92,58 tonne/ha and 1527
tonne/ha, respectively) were obtained with T, (T+
Microbial consortia (Gluconmacetobacter + PSB =+
Trichoderma). This showed that there was positive
influence of app]icaﬂon of biofeﬂ:llizem with chenﬂcal

nestiide = 0 and lIII.lIl' = 2

sugar)nelds.]nimquahtypa:metm (m%m
_fu.im and purity) could not be sigrificantly influenced
tfenhnﬂus.ﬂuwnw_rr,nmrgﬂalm;:remm

Agsessing nutclent InterzcHons for sustaining
sugarcane productivity and soil health

A field experiment of second year for assessing
nutrient interaction effect of nitrogen and potassium
on sugarcane was conducted during spring season of
2015-16 at ICAR-TISR, :esearchﬁn'm, Lucknow. The

DUT lEvels O E8 vibisal=yi SR
N/haand 0, 30, Gﬂhmkgl(lﬂjhwereh]mnmthe
study.

A R Jll
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Table 3.7. Effect of different treatments on sugarcane ratoon growih, yleld attributes and sugar yleld

Treat- NMC Cang Cane Caine Cmme  No.of Internode “Brix Sucrose Purlty CCS
ment (000/hn) length (cm) diemeter (cm) weight () fuld inhrmldqf lﬂ'lgﬂl ]m (%) (vha)
Ty 7671 2517 249 10100 7604 19.53 1052 1977 1838 9245 989
T2 87.40 2710 256 12608 910 23.07 1223 2048r 1831 9173 115D
Ts 9144 283.0 2.81 15406 11011 2507 1305 2113 1961 9258 1627
SEmi 3575 468 007 1414 1.534 0375 0437 0118 0482 0452 o052

CD{P=008 952 1143 019 3925 425 104 1306 0329 NS N5 154

8.78 and elecirical conductivity 0.26 dSm™. It was
observed that germination in sugarcene was not
effected by either nitrogen or potassivm application.
However, shoot population at 180 DAP was significantly
higher at 100 kg N/ha as compared to conirol. The
shoot population at 100 kg, 150 kg and 200 kg N/ha
were af par (Table 3.8). The interaction effect of
nitrogen and potash was not found significant on
plant growth, yield and yield contributing parameters
as well as on cane juice quality. Individually, both the
nutrients significantly affected different parameters
of cane growih, yield and yield conlributing
characters.

The cane yield was significantly higher (69.6
t/he) in the treatment of 150 kg N/ha over 100 kg
N/ha due to improvement in NMC, cane length and
cane weight. However, cane length and cane weight
was statistically et par with 150 kg and 100 kg N/ha.
Application of potassium at 30 kg K,O/ha
significantly enhanced cane yield over conirol.
Further, increase in potassium level comld not
improve cane yield to the level of significance. The

juice quality parameters viz, “brix, sucrose % and
purity % were not affected significantly due to
different treatment doses of nitrogen and potash.
Another field experiment was conducted Yo
study the interaction effect of phosphorus and zine in
sugarcane at ICAR-IISR, Lucknow Regearch Farm
duting the spring season of 2015-16 with above seil
fertility conditions. The four levels of each nutrient ie.,
0, 30, 60 & 90 kg P,O,/ha and 0, 15, 30 & 45 kg
ZnB0, 7H.O/ha wetre taken in the study. The
experiment was conducted under Factorial RBD. The
application of phosphorus at 30 kg P.O,/ha
significantly enhanced cane yield over contral. The
effect of further increase in phosphorus level was not
significant. The application of 15 kg Zn/ha along with
30 and 60 kg PO,/ ha enhanced cane yield over 30 and
60 kg P,O./ha without zine However, application of
Zn alone could not influence the cane yield. A
negative interaction between P and Zn was observed
at higher level of zinc application. Zinc at 45 kg/ha
reduced cane yield over 15 kg/ha at phosphorus level
of 60 kg /ha (Table 3.9) due to the antagoriism between

Table 3.8, Effect of nitrogen and potash on growth, yield atiributes and yleld of sugarcane

Treatment

Germisution st Shoot count Cane

45 DAP at 180 DAY
%) (‘000/ha)
‘2594 177.87
3724 190,53
3626 196.30
36,63 197.55
08 336
NS g.71
36.02 187 27
190.60

152.22

N5

length dsmeter  weight (000ha)  yield
{cm) (cm) = {t/ha)
16367 177 484 1381 57.7
177,67 182 529 153.1 65.0
185.75 181 539 1604 696
189.50 182 535 1627 708
318 0.03 1274 3.66 143
9.20 NS 3679 10,56 412
175,08 1.7 497 1528 60.6
180.92 1.82 519 1518 65.5
0. 1.80 537 1546 683
182 536 1551 68.8

0.03 366 143

4712



Znand P. Thejuice quality parameters viz., brix, sucrose
% and purity % were not affected significanfly due to
different treatment doses of phosphorus and zine.
Soil guality assessment under different sugarcane
growing systems

Assesament of seil quality in different sugarcane
growing systems in various practices of fertilizers
application, ten villages (Block-Biswan, District-
Sitapur) were selected for the collection of soil
samples. Soil samples were collected at active growth
stages of sugarcane growth in the month of
September, 2015,

On the basis of average mean values, soil pH and FC
values were almost similar in all the system of
sugarcane growing area, However, seil organic
carbon, available N and K were alightly lower whers
recommended doses of fertilizers (RDF) applied in all
the conditions, The highest SOC, available N and K
were recorded in waterlogged conditions whereas the
lowest was in sub-optimum condifion under both the
practices. In contrast to N and K, available P was the
highest in suboptimal conditions under farmers
practice (FP) but recommended doge of fertilizer
application recorded the highest available P in all the
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sugarcane growing conditions, being the highest with
waterlogging conditions (Table 3.10). Available Swas
almost similar in all the conditions in both PF and
RDF. All the micronutrient showed sufficentrangein
different sugarcane growing systems in both the
practices of fertilizers application. Zinc content in soil
was slightly higher in farmers' practices as compared
to RDF but waterlogging condition exhibited the
highest Zn content than that of sub-optimum and
optimum conditions. However, Cu content was
higher in RDF than FP under waterlogging condition.
However, Fe and Mn content were slightly higher in
FP than RDF in all the growing conditions of
sugarcane, Boron content was almest similar in all the
conditions. Bacterial and actinomycetes counts were
higher in RDF as compared to FP in all the systems of
sugarcane growing areas. The preatest counts of
bacteria and actinomycetes were found in optirmum
condition and the lowest was in waterlogging
conditions of sugarcane growing system. Fungal
counts were higher in TP than RDF but the highest in
optimum conditions in both the conditions whereas
Azotobacter counts were in optimum conditons
followed by suboptimum condition and least in water
logging conditions (Table 3.11).

Table 3.9. Response of sugarcane in terms of yleld (t/ha) to phosphorus under different Zn levels

Nutrient level 0kg Zn/ha 15 kg Znyha
{P,0, kg/ha) 5 e
0 64.2 66.8
30 68.6 722
60 717 73
50 71.0 736
Mean 68.9 720

30 kg Zn/ha SkgZyha  Mem
68.8 68.3 67.0
727 9.5 70.8
723 70.0 72.3
72.9 65.8 71.8
7L7 69.4

€D to compare effect of Zn at aame Ievel of P and effect of P at same lovel of Zin = 3.04
€T (P=0.05) to compere mean values under phosphorus and Zine levels = 429

Table 3.10. Effect of different sugarcane growing system on physicochemical properties of soil in Bitapur

distriet

CondiHon PH(125)  EC(dSm)

FP RDF
Subgptiomm = 736 734
Optionum 743 75

Waterlogging 732 7.2

50C (%)

042 014 046 039
041 010 051 042
043 0I1 060 055

FF RDF FF RDF I XDF FP
270 2206 2430
295 0704 221
2459 477 BN

Klghe?) 5 (kgha)
FF RDF FP RDF
B8 912 1221 1M
1100 1023 M21 1255
1261 1181 1256 1259

N (ghst) P (kghet)
RDF
20.61
71.05
25.26

Table 3.11. Bffect of different sugavcane prowing systems on micronutrient and microblal acHvity in Sitapur

; cebay
(1 efu) (9 efa)
RDP TP RO JFF EDP

Progh Amsivbactzr
10 cfu) (0 ofug}

¥ EDr ¥ ROF

251 749 89 EBE TR
225 412 847 612 973
23 42 sm BAF R4

M7 BABE 1035 A
122 517 1BA 1B
M3 WAL BE AW
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Soil test and Rescurce based Integrated Plant
Mutrient Swpply System for Sustainable Sugmreane
Producton

Field experiment wis conducted on alluvial soils
to develop targeted yleld equations (var. CoPk 05191)
and to assess the fertility status, fertilizer requirements,
and formulation with and without integrated plant
mutrient supply fertilizer {TPNS) prescription equation
for sugarcane production on soil-test and yield target
bases. By using cane yields, initial soil-test values,
uptake of nutrients, and fertilizer doses applied, the
basic data [piz., nutrient requirement (NR} and
contributions of nuirienis from sofl {(Cs), fertilizers
(Cf), and farmyard manue (Ciym}] were computed
and used to develop fertilizer prescription equations
for sugarcane production. The results of the present
investigation revealed that 2.05, 0.65 and 2.83 kg of N,
P, and K were required for the production of one tonne
of sugarcane (Table 312}. Tt was found that soil has
contributed the preatest percentage of N (52.0%), P
(122.8%) and K (74.22%) towards the total N, Pand K
upiake by sugarcane. However, the contribution of N,
P, and K from the fertilizer was 3546, 66.79and 139.2%
whereas the contribution of N, P and K from organic
memures were 19.57, 5.12 and 25.81% towards uptake
of N, Pand K, respectively.
Evaluation of microbial mapping and their
carrelation on preductvity, plant and soll heslth in
major cropping systems of Uttar Pradesh

Soil samples collected in the rhizosphere of
pulses, mustard, wheat and potato showed similar

type of soil texture (clay, silt and sand) in pulses and
mustard whereas wheat and potato rhizosphere had
almost similar soil texture, Wheat rhizosphere had the
highest soil pH (8.03) followed by potato (7.80). BC
value was the highest in case of potato rhizosphere
{0.76 d5m") followed by wheat (0.44 dSm”). The SOC
ranges from 6.20 to 7.73 g kg” in the rhizosphere of
pulses, mustard, wheat and potato selected for the
study. The highest 50C was recorded with pulses
thizogphere (73 g kg’ soll) followed by mustard (7.10
g kg' soll) whereas the lowest was in potato
thizosphere. The highest available nitrogen wis
found in the rhizesphere of potato followed by
mustard and the lowest with in wheat, Available P
was recorded the highest in potato followed by wheat
but lowest in pulses rhizosphere. However, the
highest available K was found in mustard rhizosphere
followed by puises. All the micronutrients iz, Zn, Cu,
Fe and Mn were found higher over the sufficiency
range in all the rhizosphere (Table 3.13). The highest
Zn content was found in the rhizosphere soil of pulses
whereas the highest Cu and Pe content was found in
potato rhizosphere but mustard recorded the highest
Mn content. Rhizosphere soils of pulses were
dominated in respect of most of the microbial and
enzymatic activity viz,, SMBC, SMBN, qCO2, DHA,
FDHA, microbial counts viz., bacterial, actinomycetes,
fungal and Azotobacter counts. However, alkaline and
acid phosphatise activities was recorded the higheatin
the rhizosphere soil of wheat followed by pulses
{Table 3.14). Forty strains of Pseudomonas spp. isolated
from the sugarcane rhizosphere analyzed different

Table 312 Targeted yield equation of spring planted sugarcane (Var. CoPk 05191)

Basic data

Nutrient requirement (kg/tonne cane)
Soil efficiency (%)

Pertilizer efficiency (%)

Organic efficlency (%)

Targeted yield equations

FN =578T — 1.47 X STVN—0.55 XM
FP=097T— 148 X STVF—0.08 X M
FK=203 T—054 XSTVK—0.19 X M

N P K
2.05 0.65 283
520 122.8 7472
3546 66.79 139.19
1957 5.12 2581

Table 3.13. Physical and chemical propexties changes in the rhizosphere soils of different ceops

Samd

pH BEC 80C N, P K, in Cu s Mn
(25 (@8w") k") Geb') (gha®) Ggha?) (mghy?) (mple’) (mgiph (mgip’)
2584 52R0 2134 .69 (126 073 73.66 1997 51748 225 147 23.20 2.0
24.50 5523 20.17 .14 024 0.71 27853 2113 524.80 .13 137 Z4.05 20,03
3393 444] 21,63 .03 44 063 243.64 36.99 239,94 099 1.74 19.54 4.9
25.44 46,23 2433 7.80 L7 .35 267 30046 31265 212 3n 36,74 18,04
2845 4967 218 182 042 066 27458 2920 30872 189 210 3558 1575
361 448 LSz 13 621 008 2098 878 12512 052 100 &40 630 4
1.10 254 .88 0.08 G.12 0.05 12.13 5.08 232 830 058 3.70 3.64

/

Clny 1)
(%) % )
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Table 3.14. Mierobial activity, MBC, MBN, qCO, and enrymatic achivites changes in the thizosphere swils of

diffevent crops

e gh e1te g | 0ty pa0emgh) gl m I COrC g tng THIg ) PNy oY)
Puless 3985 953 51.76 13034 37003 312 245 280 4174 4781 310.1
Mesterd § 5T 240 37.00 2554 TS by 24T 241 34T 4584 045
Whist: 1149 152 458 w2 156,13 1.59 247 1.3 4306 4T06 3ms
Pokuin 228 1% 19.16 21.99 12655 251 240 151 3481 4RRS 3370
Avomge 19.02 555 o e 2 4550 24756 255 Z44 X ir] 418T 4758 3308
Bix 1547 33z 1753 43533 103,33 > ARz Ihél 325 a3y EEH 3
5B LBE .77 103 Imus 5284 03 1) B35 187 425 193

Note; SD- standird deviations, SE- standard error

plant growth promoting rhizebacterial activity, Out of
forty; only five strains of Pseudomonas viz,, PS-8, PS-21,
PS-22, P5-25 and PS-35 not showing HCN activity
whereas P54, PS-9, I'5-17, PS-19 and F5-26 showed
the highest HCN activity. The highest ammonia
production was found only in eight strains of
Pseudomonasspp. viz., P5-16, P5-19, P5-20, PS-21, P5-22
and PS-23 while as seven sirains (PS-§, P5-11, PS-30,
P8-31, P5-37, P5-3% and P5-40) did not show ammionia
production activity. All the straine of Pseudomonas
5pp. exhibited indole acetic acid production but the
highest IAA was recorded with P5-26 followed by PS-
24, PS-22 and PS-29. Phosphate solubilizing activity
was the in the strains of P5-17 followed by PS-
19, PS-34 and PS40, Out of forty, only four strains of
Psrudomonas viz,, PS8, P5-27, P5-39 and P5-40 were
not exhibited catalase activity whereas remaining
strains showing medium to high catalase activity.
Ovezall, strain PS-19 showed the highest PGPR
activities followed by P5-24, PS5-18 and PS-9.

FeSO 10+ MnS0, 5 kg/ha), T,,:50il test based fertilizer
application (STF- NPK: 187.5+ 75+75 kg/ha), T,;: only
FYM @ 20 t/ha and T,;: Soil test crop response (STCR-
ISR -NPK:142:110:240 kg /ha).

The shoot count at % days after initiation was
uniform in all the treatments, except FYM was
superior. Results revealed that significantly higher
number of millable canes (NMC 94.60 k/ha), cane
yield (75.05 t/ha) were recorded with NPK+5 (T,) and
NPK+5+Zn (T,) with NMC (93.17 k/ha) and cane
yield (7573 t/ha) over the control (NMC 83.17 k/ha
and cane yield 58.77 t/ha, respectively), which was
11 and 22% igher in both the treatments (Table 3.15).

Similarly, FYM (T,;) recorded higher cane yield
(7321 t/ha) followed by the treatment NPK+Zn (T,)
with cane yield 72.85 t/ha; NPK+5+Zn+Fe+Mn (T,,)
cane yield 71.59 t/ha and Soil test crop respomnse
(STCR-ISR:T,} with cene yield 71.13 t/ha as
compared to other treatments, however, yield per se

Reaponse of su crop to diffevent plant were at par. Cane juice quality parameters, viz,, Brix,
nutrients in varied agro-ecological situstions sucrose and purity were not found to be significant
Field experiment wasratopned during spring (1st amuingsng offne frtristimappliss.
week of March) of 2015. The soils of the experimental Sustainable wafer use tluuugh H].II:EE,
field was sandy loam (Inceptisol), neutral in reaction planting system, companion cropping and
(gH 745, Inttially sofl ‘weas: meditm. in, avallible other profitable crop husbandry practices
nitrogen (225.8 kg/ha), low in organic carbon (0.40%), '
phosphorus (17.24 kg PO, /h#) and potassium (191.00 ioslizing irdigation watex uee through optimizing
kg K,O/ha) contents. The experiment was continued field application parameters

with mid [ate maturing sugarcane variety CoSe 92423
in randomized block design with fourteen treatment
of nutrient combinatons for it residusl effect
'Iheh’eatmerrt&wereT,: Control (no ferlilizer), T,:N
(150 kg/ha), T, : NP (150:60 kg/ha), T, : NPK
(m:ommmded dme 150 60:60 kg{ha), NPK+5

Field experiment was initiated on succeeding
ratoon to oplimize various imigation application
parameter viz, furrow length, discharge rate and cut
off length for furrow irrigation system. The

experimental results unveiled that significantly the
highest shoot count (161.3 thousand/ha at 150 DAP),

h J.‘ = L‘IJ.J.\"'I'.:J.I.
(15{]'60'50+Zn50,‘@25kg/ha),T : NPK+Fe (150:60:60
+FeS0, 810kg/ha), T,: NPK+Mn (150:60:50 + MnSO,
@ 5 kg/ha), I, ; NPK+5+Zn (150:60:60 + 5 40 + ZnS0,
25 kg/ha), T, | NPK+5+Zn +Fe (150:60:60 + § 40+
ZnS0, 25+ WeSO, @ 10 kg/ha), T
NPE{’FS -FetM

nmber of millable canes (1239 thousand; ha), cane
ymldf&ﬂ?t!ha}mdmgary:ﬂd (8.82 t/ha) were
recorded  with the discharge of 10 lps+85% cut off
h@hﬁmﬁmﬂmnﬁlﬁb@aﬁ&%muﬁmm
! of 1755.9 and 2194.6

75 m furrow lengih,
alpo andl!ﬂ.gﬂ
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Table 315, Effect of plant nuirient combinations on growth, cane yleld and juice quality of sugarcane

Treatment Shanf MNIC Cans Juice quality parameters
Clount gt (kfha) vield al harusy
SIDAR (t/ha} . ) :
flefza) shnix  Sucrose (%) Furity (%)
T: Cantral 106:88 g317 3877 2009 1731 84 00
Ty M 107.73 B6.08 GL.EY 2041 1737 8751
T3 NE iobe4 g7 4 6514 19.34 15173 35 58
Ty NPE 11354 87 61 015 18:84 Sl kr 8562
s ‘NPES L16:10 04 60 s 1955 165:95 28671
Ts NPEED 11837 £3 88 T2 85 1044 17.03 87 3%
T: NPXFe 12656 g4 12 6380 1264 17.01 B 52
Ty NFEMn 109.31 B398 G055 18.83 1593 8462
Ts NPESIn FLESE - I ) 1573 20.06 17 68 gn.a3
Tw WPKSZnFe 127.00 B8.25 T2} 1958 1994 36.50
Ty NPESZnFeMn L1036 88 57 7150 lg g2 1524 86.21
T 817 11p37 g3 88 70,82 1oz 18.98 35 36
Tz FYM 20t he 127.00 ED B4 73:M 19.1% 1654 2640
T STCRHISR a0y E3:39 i it | 18.88 1629 85.19
CD(3%) NS NS 1588 Ns NS WS
Note : DAR: Days afterralooning:

of total mrigation water as compared to border
irrigation metbed (genexal formers practice), A strong
eorrelation was observed between the total water used
and yield. However, yield per s¢ was not significantly
different between the check (border irrigation- 85%
cut off length) and highly water efficient system (10
lIps+85% cut off). Juice quality parameters viz, brix pol
and purity werenot found to be significant among any
treatmenis.

The effect of different amount of discharge and
cut off length was also measured on moisture flow
pattern (Fig 3.1 & 3.2). It showed a clear downward
fiow of water i all the furrow irrigation combination
methods with required water availability at tail end
region. Treatment of furrow-101ps+85% cut off length
and furrow-10 lps+75% cut off length showed the
optimum discharge rate to move water towards tail

end. Therefore, it may be apprehend that even though
cutat 85% ox 75% furrow length, discharge of 10 Ipsis
found to be efficient to soak the water af tail end of the
field. Border irrigation method has shown a total
irregular pattern of flow with ups and downs in head,
middle and taifl region along different depths
resulting in inefficlency of water use.

Optimizaton of fertigation schedule for sugaccane
through micro-irrigation technique under different
agro-ciimatic conditions

Third retoon crop was initinted during third
week of February, 2015 and the crop was harveated in
the third week of January, 2016. The highest sugarcane
yield of 111.42 t/ha was observed when sugarcane
was drip fertigated with recommended dose of
nitrogen and water equivalent to 125% pan

o Mpistare thow Patiers [0-25 om)  —=- &1 $in Mpietiene Flow Pattam (1530 em| —
= a ’
& i e . = & 30 | r———— S i
2" B 59 #10 —— :
Z 180 —_— i g ~uik "'_“‘--. —_—rs = 41
E L0 . o g 15D — 0
n === g o ameil
(g =) Q = L
Hitstl Wil Tall e
TIOR3 L TR, 55 e e L LU ikl

58 ipes DS, LU Dardars TE, L0 Bardere 12

o1 (tlpsentnl, 19-1;11?“\,‘3&1-?!1
s o S b TR ferdisin




Table 3,16. Irrigation water nse efficlency (kg/ha-cm)

Trrigation
Nitrogeny/Trrigation water epplied N, = 100%
{(ha-cm) RDN
L= Sub Surface Drip at
75% PE s
L, = Sub Surface Drip at
100% PE
E:“;E&m Bepat 725 1536.8

L—Fatm pﬂ:ﬁm 96.0 8408

2655

570 18063

16124

Niote ; KDN is recommended dose of N.
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Nitrogen applicstion rats

N, = 75% N, = 50% e
RDN RDN Avciage

NeB.T 1502 palt 5

17881 17551 17832

14765 1465.0 14528

7640 7144 773.1

15463 1571.2 27

722

197

846

7

.

Table 317. Sugarcane yield (yha) as influenced by different fertigation achedule and micro-rrigations

techniques
Nitro - Nitrogen application rate

N,=100% RDN N,=75% EDN N,=50% RDN Average
1,=5ub Sutface Drip at 75% FE 97.42 93.25 92,46 94,38
1, = Sub Surface Drip at 100% PR 102.96 10192 100.04 101.64
1, = Bub Surface Drip at 125% PB 111.42 107.05 106.21 108.23
1,=Farmers pretice surface irrigation 80.71 73.34 68,59 7421
Average 98.13 93.89 91.83
SE (Irtigation) 138
CD (Irrigation) 4.38
SE (Nitrogen) 119
CD {Nitrogen} 513
SE (Irrigation x Nitrogen) 1.38
CD (frrigation x Nitrogen) NS

Note : RKDIN is recommmended dose of N.

evaporation (Table 3.16 & 3.17). However, irrigation
water use efficiency (IWUE) was the highest at 2265.5
kg /ha-cm when fertigation with recommended dose
of nifropen was done and the amount of irrigation
water was kept at 75 per cent of pan evaporation. The
: yield and IWUE were influenced by doses
ﬁmmgenmfﬂugahmueatmemshutthenﬂme

treatments did not imfluence the cane juice quality
parameters significantly.

Assessment of impact of climate change on
productivity and quality of sugarcane and
opportunities of adaptation

Of NITGEEL O Supacane yield and ITigation water
'une efﬁnieney was more distinclive in surface
nent. With surface irrigation, the mean
sﬂm' 'mdMUEwm?ﬂtfhnandMl

Relationship of femperaiwre snd relative Inowidity
mmphsemﬁmm
Reiutiomhp Tbaiciel and nelative
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in sugarcane was worked out from the data obtained
from R.B.N.5.5ugar Mills Limited, Laksar, Haridwar,
Uttarakhand for the years 2009-10, 2011-12, 2012-13,
2013-14 and 2014-15. Sugar recovery was influenced
by the wvariations of temperatures and relative
humidity during maturity phase, It was observed that
increase in T (> Z1 °C), T, (> 8.4 °C) and relative
humidity reduced sugar recovery, however, areverse
trend was observed with respect to range of
temperature.

Relationship of temperainre with NMC, cane yield
and sucrose % jufce in plant and ratoon crops in
North-Western Zone of sugarcane cultivation

Relationship of temperature with NMC, cane
yield and sucrose % juice in plant and ratoon crops in
North-Western Zone of sugarcane cullivation was
studied using the date generated in the All India
Coordinated Research project (Sugarcane) during the
years 200607, 200708, 2008-09, 2008-10, 2011-12,
2012-13 and 2013-14 at varicus centres in this Zone for
plant and ratoon crops in early ripening (ERVs) and
mid-late ripening (MRVs) varieties.

@ Response of plant and ratoon crops of ERVs and
MRYVs to increaring a range of temperatures (TR)
differed. For NMC, in ERV5 increasing TR caused
no difference in plant crop but decreased it in
ratoon crops. In plant erop of MR Vs increasing TR
decreased NMC but it increased in their rateon
crops. Sugarcane yield increased with increasing
TR in plant as well as ratoon erops in ERVs, butin

the MRV, however, there was a slight decrease in
plant crop and increase in the ratoon crops. For
sucrose % juice, in ERVs, there was no change in
response to increasing TR In plant erop but in
ratoon, it Tegistered a slight increase, In MRV,
in plant crop but in their matoon crops, it
registered aslight decrease.

Increase in T, and T,, caused no difference in
NMC in plant and ratoon crops of ERVs but in
MRYVs, it registered some increase in both plant
and ratoon crops. For cane yield, with increasing
T, and T ,, registered no change in plant crop of
the ERVs but in the respective ratoon crep, it
increased. In MRVs, both in plant and ratoon
crops, increasing T, increased cane yield but
increasing T.., either caused a slight increase (in
plant erop) or no chamge (in ratoon crop). For
sucrose with increasing T,,, and T,,, there was
some decrease in plant as well as ratoon crops of
both ERVsand MRVs.

The InfoCrop-Sugercene model developed
sarlier with the help of the Cantre for
Bnvironmental Sciences and Climate Resilient
Agriculture, ICAR-TARI, New Delhi was
validated vsing the data obtained for various
locations in Peninsular zone of sugarcane
cultivaticn in India. Simulated and cbserved data
of phenology end cane yield matched to e fairly
good degree.
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Management of insect-pests and diseases

Survey and surveillance of diseases of
sugarcane in sub tropical India

A survey was conducted for monitoring the
occurrence of ingect pests and disease in Uttar Pradesh
(Command areas of DSCL Group, Balrampur Chind
mill Group, Bajej Hindustan Group, Birla Groip and
Seksaria Biswan Chini Mill, Biswan, Sitapur); in Bihar,
(Command areas of Harinagar Sugar Mill, Hasanpur
Sugar Mill) and in Maherashtra (Command areas of
Padamshrl Dr. V.K, Patil Sakhar Karkhana,
Pravaranapgar) were stirveyed.

In the survey of diseases of sugarcane, incidence
of red rot was noticed mostly in old sugarcane
varleties i.e., Colk 8102, CoS 8436, CoS 91269, and CoJ
85. Localized incidence of red rot was noticed in two
popular varieties viz., Co 0238, (at Biswan) and CoLk
94184 (at Gularia). In general, incidence of red rot was
low hardly exceeding 1%. However, in some fields of
CoLk 8102 and CoS 8436, the incidence was to the tune
of 20%. Sporadic incidence of szt was observed in CoSe
92423 end Co (238, Incidence of grassy shoot discase
(GSD) was noticed in most of the fields surveyed.
However, incidence was within the 1-2%. In some
locations, higher incidence of GSD was noticed in CoS
91269, (5-10%). The incidence of minor diseases like
Pokkah Boeng is increasing substantially and it is mostly
affecting the early sugarcane variety Co 0238. In some
fields, Pokkah Boeng incidene was more than 30%. Stray
incidence of leaf scald wasalsonoticed in Co (238,

The occurrence of yellow leaf disease (YLD) was
recorded in 65 sugarcane penolypes at ICAR-TISR
farm. The disease incidence was ranged from 19.04 to
52.88% in 13 roes viz, Co 11027, Co 12028, CoH
11262, CoPb 11212, CePb 11211, CoPb 11182, CoPb
12112, CoPant 12223, CoPant 12222, CoPant 12226,
Ca511232, CoS 12231 and LG 077571, While, no visual

Mg were recorded on six viz.,, Co

11036, CoH 12283, Colk 12202, CoPb 10181, CoPb

samples were collected from 14 su varieties,
including Khakai, Baragua, Co 0238, Co] 64, CoPant
97222, CuS 09232, CoLk 9708, BO 91, CoLk 94184, Co
1148, CoS 767, CoLk 8102, Co 05011 and CoLk 07201.
Incidence of disease was 1010 40%.

To detect the association of phytoplasma with
YLD, all the symptomatic samples were subjected to
gencomic DNA isolation using Glagen gDINA mind kit
followed by nested PCR using the universal primers
for phytoplasma detection. The PCR resulted
approximately 1,8 kb size amplicons (Fig. 4.1g) from
the first round PCR while approximately 1.2 kb size
amplicons (Fig. 4.1b) from second round PCR, this
confirms the detection of phytoplasma with YLD
affected sugarcane samples. To detect the SCYLV, the
total RNA was extracted using the Qiagen RNA
isolation mind kit followed by RT-PCR using SCYLV
specific primers, RT-PCR revealed no specific
amplification. Hence, the efforts are being made in
designing of new sets of primers and optimization of
the PCR conditions.

Fig.4.1. 1.5% agarose gel eloctrophoresis showing amplification of
Sugaicane yellow leaf phytoplasma using nesed PCR as: (a) fiot
round PCR amplification of a bely: 1.8 kb frorm Co 0238
(Lanes: 1 & 2) and from CoLk 94184 (Lames: 3 & 4) and second round
PCR amplification of approximately 1.2 kb from Co 0238 (Lancs: 1 &
2) end from Colk 34184 (Lanes:3 & 4),

Besides, the severe infestation of the thrips (1.4-6.5

thrips/plant) was recorded on 12 sugarcane

genotypes ziz., Colk 7201, Co 0975, Co 1148, Co 0238,
ol L
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different serial heat treatments for consecutive three
days, one standard MHAT for one day and planted
with two controls (C,, Diseased seed cane; C,, Healthy
seed cane) in two locations (one in open field and one
in niet house}. Sum total of eix observations have been
recorded each after 50 days intervals on visual basis,
Out of these visual observaBons, two mmoleculay
detections had also been performed (one at the 130
days old crop and another at 250 days cld crop) from
both the locations, results revealed thet nome of the
treatments along with control was found infected with
the YLD up to the crop age of 150 days. Appearance of
YLD symptoms was noticed first at 200 days old crop
with two plants of T;; five plants of T, and nine plants
in C,. At the age of 250 days old crop, T, T, and C,
recorded YLD infection in visual observation as well
as malecular detecion. Rest of the treatments: were
found free from the YLD infections. At the crop age of
300 days, all the treatments were found infected with
the Yellow Leaf Disease except T,, Out of all the five
treatments, T, (Serial thermotherapy of two hours
through MHAT at 50°C for three consecutive days)
was found effective for crop plant o overcome the
infection of YLD from the seed cane.

Evaluation/screening of sugarcane

germplasm/genotypes against red rot and
smut

Sixty five germplasm/ were screened
against red rot (Cf08 and C£09), stout and wilt.

Redrot

QOuit of these, nine genotypes viz,, 1-4-01, [I-77-09,
I-23-01, 0-75-06, 11-22-10, LG 11602, [[1-39-03, 1-84-10
and [1-23-04 were found highly susceptible (HS) to
both the pathotypes (Cf 08 and Cf 09). One genotype
LG 11604 was found susceptible (5) to both the
phenotypes (Cf 08 and Cf 09). One genotype LG 11665
was rated as resistant (R) to pathotype Cf 08 and
moderately resistant (MR) to pathotype Cf 09. Two
genotypes viz,, [I-71-01 and [I-68-01 were found highly
susceptible (HS) to the pathotypes Cf 08 and
susceptible (5) to phenotype Cf 09 of red rob. Three
genotypes viz, LG 11663, T-15-03 and 1-87-10 were
found highly susceptible (HS) to pathotype Cf 08 and
moderately resistant (MR) to pathotype Cf 09, Two

Olwere found moderately resistant (MR) to pathotype
Cf 08 and highly susceptible (HS) to pathotype Cif 09,
Two genotypes vz, [1-74-07 and 1-31-04 were found
moderately resistant (MR} to pathotype Cf 08 and
susceptible (5) to pathotype Cf 09, Five genotypes viz.,
I-02-07, LG 12020, LG 12028, LG 12075 and LG 12005
were found moderately resistant (MR) to pathotype Cf
08 and moderately susceptible (MS) to pathotype C£F09
of red rot. The remaining genotypes viz., LG 12032, LG
12082, LG 11167, 1-67-05, 1-08-04, LG 11626, LG 12081,
LG12037, LG 11645, LG 11653, LG 11633, LG 11650, LG
11627, LG 12027, LG 08425, LG 08422, 1L.G 07451, LG
05447, LG 07584, LG 07554, LG 07444, 1-05-09, II-03-16,
LG 11669, LG 12022, LG 12044, LG 12090 and V-100-04
were found moderately resistant (MR) to both the
phenotypes (C£08 and CE09)

Smut

The incidence of smut was recorded for the above
mentioned genotypes. Out of sixty five genotypes
tested by following standard protocol, twenty five
genotypes viz, I-77-09, 0-22-10, 1-101-09, 1-08-04, Ti-
3-04, 11-03-16, 1-05-09, 1I-02-07, LG 11658, LG 11637,
LG11633, LG 12005, LG 08422, LG 12040, LG 12081, LG
12037, LG 11167, LG 08425, LG 07443, LG 07461, LG
12075, LG 07444, LG 11602, LG 11604 end LG 11650
were rated as susceptible (S) to smut disease.

wialt

Out of sixty five penotypes, twenty three
genotypes viz., LG 12082, LG 12084, I-67-05, I-08-04, TI-
7506, LG 12081, LG 12037, LG 12040, I1-68-01, LG
11633, LG 12027, LG 12020, LG 12028, 1-05-09, TIH03-16,
LG 12044, LG 12090, V-89-07, I-81-06, I1-48-07, I-11-
09, I1-12-08 and IV-73-01 were found susceptible (S) to
wiltunder natural conditioma.

Trichoderma based red rot management
system
Enhancing efflcacy of Telckoderma based red xob
management system

Studies were carried oul fo isolate, characterize
and identify potent isolates of Trichoderma from
different sugarcane agro-ecosystems and to assess the

role of various antifu enzymes/secondary
metabolites produced by Trichoderma in the inhibition




comparable to the previously identified promising
isolates STr-83 and STr-108. The potential of
secondary metabolites of three promising Trichoderma
isolates for management of red rot was further
evaluated in a feld experiment. Three bud setts of
variety Co 1148, previously inoculated with C.
faleatum (CE 01) by sett-dip method (10°spores ml’),
were treated with cultore fillirates of Trichoderma
isolates and planted along with suifable controls and
data on disease development, prowth parameters and
yield was recorded. The highest reduction in C.
Jeleatum induced bud martality relative to control was
observed in freatment with metabolites of isolates STr-
B3 {43.6%) and STr-108 (40.4%). STr-83 metabolite
treatment also exhibited significantly higher yield
(603 t ha') as compared to control (45 t ha”).
Preliminary studies were carried out to study the
potential of two high cellulase producing Trichoderma
isolates (STR-B3 & STr-108) for trash decomposition
and ity impact on soil nuirient status. The results
revealed that sprays of Trichoderma isolates (STr-83
and STr-108) over the trash mulch resulted in an
increase in the soil organic carbon status, available
nitrogen, PO, and K,O as compuared to soils with trash
mulch alone or without trash.

To assess the role of induced systemic resistance
during the three way interaction between sugarcane-
Trichoderma- C. falcatuny; the biochemical changes
associated with this inberaction were assessed in the
field experiment. The total phenol conterit, defense
related enzymes viz, phenylalanine ammania lyase
(PAL), tyrosine ammonia lyase (TAL), super oxide
dismutase (SOD), polyphenol oxidase (TF'PO),
chitinase and B-1,3 glucanase as well as chenges in the

of enzymatic activities were monitored in
Trichoderma metabolite treated as well as control
plants at different crop stages. Considerable increase
in total phenol contents a3 well a3 all defense related
enzymes was recorded in all the three Trichoderma
freatments as compared to pathogen inoculated and
uninoculated control, However, the pathogen
inoeulated control showed higher phenol content than
uninoculated control. In case of pathogen inoculated
and uninoculated confrol, the phenclic contents
showed increasing trend upto 135 days followed by a
sharpdechnenﬂeri&!‘;days,whﬂemmseof
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planting was higher by 24.7% and 106%; PPO activity
by 113% and 161%, PAL activity by 112% and 162%;
TAL activity by 118% and 206%; p-13 glucenase
activity by 83% and 160%; chitinase actvity by 291%
and 546% and SOD activity by 31% and 78%,
respectively.
Mass mulfiplication of Trichoderma on cheapexr
subsicates and development of suitable delivery
system for disease management in sugarcane

A field tria] was conducted with sugarcane
variety CoLk 94184 to find out the suitable delivery
gystem for the application of Trichoderma sp. to
sugarcane. Farmyard mamure (FYM) based Trichoderma
culture was applied by three methods viz, furrow
application @ 220 kg/ha before planting, fwo gm
Trichoderma multiplied culture (TMC) per poly bag
and two gm TMC per settling raised by spaced
transplanting technique (STF) method at the time of
transplanting. No Trichoderma was applied in control
treatment. The settlings raised in poly bags and STP
gave significantly higher cane yield when treated with
Trichoderma sp. a5 compared to unireated control
whereas in conventional method of planting, cane

yield was non-significant.
Management of top borer

Mechanism of resistance against top borer of
sugarcane

A field experiment was conducted to establish
correlation between plant characters and top barer
incidence, Nine sugarcane varieties (CoS 94257, CoSe
92423, CoPant 97222, CoS 96268, CoS 767, Co 0238,
CoLk 94184, Cof 64 and Colk 8102 were taken.
Observations were recorded on physical characters
(length, width of leaf, length and loosely/tightly
attachment of leaf sheath) and incidence of top borer

Incidence of top borer Il brood was 15.98, 3.01,
12.63, 7.57, 1546, 11.11, 15.0%, 5.06 and 13.75 per cent
and of IV brood was 26.07, 17.55, 38.91, 28.17, 16.24,
40,95, 1647, 2051 and 13.79 in CoLk 810, CoJ 64, Co
0238, Colk 94184, CoBe 52423, CoPant 97229, CoS 767,
CoS 94257, CoS 96268, respectively. Incidence of top
borer (I brood) was leas than 10 per cent in Co] 64,
Colk 94184 and CoS 94257, The width of mid rib of all
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multiplication of parasitoids. Stalk pieces of sugarcane
(34 inches) split longitudinally into wo equal halves
with a central tunnel was made. One or two vertical
holes (1.5 mm in dia) were drilled from the rind
towards the tunnel Stored top borer larvae were
placed in these tunnels (one per tunnel), To prevent
the escape of larvae, the stalk pleces were wrapped
with parafilm. These were kept in glass jars with
muslin covering, In each jar, one pair of Isoifma jevensis
or one peir of Rhaconotus scirpophagee (efter 24 hr
emergence) was placed. Honey solution was provided
in cotton swabs as food for adult parasitoids, The
parasitisation of top borer larvae by Isokima javensis
and Rhacoriotus scirpophagae was 26.43% and 34.05%,
respectively. The female biased sex ratio was observed
in Rhacornolus.

Containment of major insechpesis of sugarcane
through habitat modifications

Effect of corlander, mustard, marigold, tomato,
brinjal, jower and maize as intercrops on containment
of insect pests of sugarcane (mainly borers) and on
abundance of natural bio-agents was studied.

 The mcidence of tp bover (I brood) ranged from
436%-8.36% along with wvarious trap crops in
comparison to control (15.43%).

The incidence of top borer (Ibrdod) was 4.36%,
5.64%, 6.48%, 7.93% and 923% in plols received
marigald, coriander, tomato, brinjal and mustard as
intercrops, respectively as agminst 1543% in sole
sugarcane crop (unireated comfrol). The minimum
incidence of top borer (I brood) (7.07%) was in plots
raised with marigold in comparison to sole sugareane
{18.71%).

The incidence of top borer (I brood) was low
along with various trap crops (6.33%-16.07%) asz
compared tocontrol (19.81%).

The incidence of top borer (IV brood)} was 12.21%
in plots raised with jowwar as against control (33.52%).
The incidence of top borer (V brood) ranged from
1044% to 13.48% in plots along with maize, tomato,
trinjal and jower as compared to 23.48% in control.

The incidence of internode borer ranged from 9.52
to 16, 32% almlgmthwrmuatrapmpa mmmparmun

mp‘.lotsalmgwﬂljuwanﬂm

Trichogramma chilomis and Telenomus sp. ranged from
18.53 to 33.64% aleng with marigold, coriander and
tomato,

The extent of parasitisation of top borer larvae (III
brood) by larval parasitoids (Rheconotus seirpophugas,
Isottma jevensis and Sienobracon micevilief) ranged from
31.82 to 48.61% along with various trap crops (Fig 4.2).
The maximum parasitisation wes observed in plots
along with maize (48.61%), jowar (42.53%), brinjal &
marigold (34%) and tomato (31.8%).The parasitisation
of top borer larvae (IV brood) by three parasitoids was
observed maximum in jowar (43%) followed by maize
{41.76%) as compared to control (25%). The maximum
parasitisation ccourred in I & IV brood, the time
when the brood infestation rermains generally very
high. The synchronisation of parasitisation with the

i ity of the borer larvae in the fields at this time
helped a good deal in keeping the pestundercheck.

M » il brond TV hiovd
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Fig. 42 Parasitizsation by natizral enemmies in different trap evopm
Cotesia flavipesranged from 18.71 to 29.00% in various
trap crops as eampared to control (16.81%). Cotesia
Jlavipesis more active in the field (along with jowar and
maize) forits parasitisation which result a reductionin
the incidence of internode borer.

Semiochemicals for the management of sugarcane
topborer

Experiment was planted with top borer susceptible
suparcane varieties (ColLk 8102, Co 0238, CoJ 64) in
February, 2015, Egg and larvae of top borer were
extracted in n hexane and sprayed on the crop before
commencement of third brood.

Parasitisation |5
= = & E

-
=

Colk 8102
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and parasitisation by Rhaconokbis sp. and Isotima

javensis was 10.00 nd 13.33 per cent,
actively:




® Incidence of top borer in plots treated withlarvae
wash was 56.25% (cumulative Il and IV brood)
and perasitisetion by larval parasitisation
Rhaconotus sp. and Teotima japensis was 6.67 and
16.67 per cent, respectively.

@ [Incidence in untreated control was 4218%
{cumulative I and IV broed)and the parasitisation
by Rhaconvius sp. and Isotima javensis was 6.67
per cent.

CoD238

® Incdence of top borer in plots treated with egg
wash was 40.06% (cumulative Il and IV brood)
and egy parasitisation by Telenomus beneficiens
was not affected but the parasitisation by
Rhaconotus sp.. Isotiva javensiz and Stenobracon
sp. was 10.00, 16.67 and 3.33 per cent,
respectively.

® Incidence of top borer in plots treated withlarvae
wash was 6151% (curadative Il and IV brood)
and egg parasitisation by Rhucongtus sp.; Isotima
Javensis and Stenobracon sp. was 6,67, 13,33 and
3.33 per cend, respectively.

® [Incidence in untreated control was 51.81%
{cumulative I and IV brood) and parasitisation
by Rheconctus sp., lsotima javenmsiz and
Stertobracon sp. was 667, 1000 per cent,
respectively and no parasitisation by Stenobracon
sp.was observed.

CoJed

® Incidence of tup borer in plats treated with egg
wash was 38.93% (cumulative Il and IV brood)
and egg parasitisation by Telenomus beneficiens
was not affected but the parasitisation by
Rhaconotus sp. and Isotima japensis was 3.33 and
20.00 per cent, respectively.

® Incidence of top borer in plots treated withlarvae
wash was 40.92% (cumulative Il and IV brood)
and egg parasitisation by Rheconotus sp. and
Isofima jovensis was 1333 and 6.67 per cent,
respectively.

® Incidence in untreated control was 38.70%
{umu]ahwﬂlmdwbmod)axﬁparamhﬂaﬂm

and 333 per cent, respectively and no
by Stenobracon sp. was observed.
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temperature {*C), sunshine hours, relative humidity at
07 hrs and 14 hrs, rainfall (mm), number of rainy days,
wind velocity (km hr") and duration of sunshine (hra
day’) were identified as the important weather factars
responaible for buildup of incidence in different borers
by multivariate data analysis technique. Models wers
also developed for each borer to study the impact of
important factors on incidence of borers and to
forecast occurrence of insect pest during themoenth.

The model was developed fo forecast the
incidence of top borer (I brood) during the month of
February is [(- 4.3+2.14 maximum temperature -4.14,
minimum temperatire +0.177, rainfall (R*=63.7%)].

The model for prediction of incidence of Tl brood
of top borer is [(7.77 - 0.147 rainfall + 5,00 number of
raitry days+ 2.03 duration of sunshine (R *=64.71)].

The model for prediction of incidence of top
borer (IV brood) is [(-95.0+14.0 maximum
temperature—4.44 relative humidity + 6.81 rainy days
(R*=642)].

Marumum tenperaimre - Mimmum temperaturs

RTD= = 140
Mezin um tem peratiirs

Relative temperature disparity (RTD) index
calculated to study the impact of temperature on top
borerincidencewas as follows :

If RTD is > 55%, then the incidence of 11 brood of
top borer is > 10% in February. As RTD decreases in
between 20 to 25%, then top borer incidence increases to
20% in I brood and 26% in IV brood. As rainfall
increeses from 33 mm to 164 mm, rainy days increase
from 2 to 7 and relative humidity increase from 43 to
67 % at 14 hrs then the top borer incidence increases from.
9% in second brood ta26% in IV brood (Table4.1).

The regression equation for forecasting of
incidence of internode is [(- 6520+8.72 maximurn
temperature+5.34 relative humidity at 07 hrs -1.33
relative humidity at 14 hrs (R™=83.4%)].

The model for forecasting the stalk borer is [(132-
5.8 minimum temperature +0,159 relative humidity at
14 hrs +3.55 duration of sunshine (R'= 88.5%)].

B1nloglcal t:nntrol of suga.rcane mnth

and indlgcnm:u pmuitnidn md pr:datm
Two major activities guhg on at ICAR-TISR,

Tric zlani i



ICAE -Ingian Tnatitute of Sugarcane Ressarch

Table 4.1. Average value of weather parameters, RTD and top borer incidence for ben years

Brood of % Month Temperatore RH (%) Rainfall Rainy Wind Duraton Relative
barer i (No) (km/hr) sunshine -

Max. Min 07Hr UHr (hr/day) RTD(%)

n 9487 February 2525 1115 886 4300 32771 2301 3.53 437 5557

m 205 June 3736 2665 TIB2 4878 12195 4802 .65 327 2827

v 25988 September 3352 234 887 665 1643 6.9 246 417 29.84

Mass multipication of Trichogramma cilonis
(Tricho cards) was done at ICAR-IISR Biological
Control Cenire, Pravaranagar, Maharashira. Mass
multiplication of Trichogyanuma chilomis Ishii was done
on eggs of rice moth, Corcyra cephalonica Stanint in the
laboratory. Trichocards were prepared from UV
treated host eggs. Tric chilomis was released
@ 50,000 wasps,/ha at 10 intervals against shoot borer
and internode barer. A si reduction in
incidence of early shoot borer has been recorded as
against urmeleased control,

ii. Survey of insect pests of sugarcane

In the month of January 2016, a team of sclentists
of ICAR-IISR, Lucknow visited the command area of
PDVVPSSK Litd., Sugar Factory farm, Pravaranagar.
The incidence of shoot borer was 2.5 to 12.5 per cent
while the incidence of scale itsect, Melasapis glomerata
in Adeali crop was low. Incidence of infernode borer in
CoM D265 wasin traces.

AICRP (S)

Identification of pathotypes in red rof
pathogen

Twenty new isolates i.¢., six isolates from Colk
B102(IR-80, [R-81, IR-82, TR-83, IR-84 and IR-85); five
isolates from CoLk 94184 (IR-88, IR-89, IR-90, IR-91
and IR-92); three isolates from CoS 8436 (IR 75, IR 73
and IR 79); two izclates from Co 0238 (IR 73 and IR 74);
two isolates from CoJ 85 (IR B6 and IR 87) and one
isolate each from Co 91268 (IR 76) and CoS 92423 (IR
77y were evaluated for their virulence on 14
designated differentials viz, Co 419, Co 975, Co 997,
Co 1148, Co 7717, Co 62399, Co 671, Co] 64, CoB 767,

Evaluation of zonal varieties against red rot,
smutand wilt

Niorth West Zone (ICAR-TISR, Lucknow)

rot, smut and wilt. Natural incidence of yellow leaf
disease (YLD) was also observed. One genotype CoH
11262 was found highly susceptible (HS) to both the
pathotypes (Cf 08 and Cf 09) of red rot. One

CoS 11237 was found moderately susceptible (MS) to
pathotype Cf 08 whereas susceptible (S) to pathotype
Cf 09. Five genotype viz,, CoLk 11201, CoLK 11202,
Collk, 11206, CoPb 10182 and CoPb 11212 were found
modezately resistant (MR) to pathotype Cf 08 and
moderately susceptible (MS) to pathotype CF 09.
Remaining eleven genotypes were recorded
moderately resistant (MR) reaction to both the test
pathotypes (Cf08 and Cf09),

Out of eighteen genotypes tested for smut,
eleven 5 iz, Co 10036, CoPant 10231, CoH

11263, CoH 11262, Colk 11204, CoS 10231, CaPb
11214, Colk 11203, CoLk 11206, Co 11027 and CoH
10262 were susceptible whereas seven genolypes were
tolerant to smut.

Natural incidence of wilt was observed for the
above mentioned genotypes. Out of eighteen
genotypes tested, five viz.,, CoS 10231, Co
11027, CoH 10262, CoPant 10221 and CoFb 10181 were
found susceptible towilk

Outof ei genotypes, seven pes viz.,
CoH 11262, Co 10035, Co 12028, CoPand 12223, CoPant
12224, CoPant 12225 and CoPant 12226 were recorded
the natural incidence of Yellow Leaf Disease (YLD).

CoS 8436, BO 91, Khaai (5, sinense), Baragua (3.
officinarum) and SES-594 (5. spumtanewm) by plug
meﬁndufhumhﬂnn‘meﬁrulemepaﬂﬂnnfthe
isolates \or less matched with the existing
paﬂmlypamﬁ is zoms (CFf 08 and Cf 09, Hence, there

North Central Zone (ICAR-TISR-RC, Matipur, Bihar)

In North Central Zone, 21 genotypes were
ew]uﬂedagalmtmdmtﬂqegmotype, CoLk 12207
whghfymuephh]s r‘l- ) o hnththepa&atypaa{cf



moderately resistant (MR), respectively to pathotype
Cf 07. Two genotypes, CoP 11438 and Colk 09204
were moderately susceptible (MS) to pathotype Cf08
and moderately resistart (MR) te pathetype Cf 07.
Remaining sixteen genotypes were rxecorded
moderately resistant (MR) reacHon to both the
pathotypes of red rot {Cf 07 and Cf 08).

Natural incidence of wilt was observed for the
above mentioned genotypes. Cut of twenty ons
grnotypes, two genotypes viz., CoF 11438 and CoSe

10452 were found susceptible to wilt. Remaining
nineteen genotypes were recozded free from the wilt

disease
Evaluation of varieties/genotypes for their
reaction against major insect pests

During 2015-16, total 16 genotypes (Mid late 10
and early 6 early maiuring) were evaluated against

major insect pests of sugarcane, Planting was done in
the month of February 2015.

Ten mid-late maturing sugareane genotypes (Co
10036, CoPant 10221, CoH 10262, CoPb 10182, CoLk
11204, CoFPb 10281, CoH 11263, CoLk 11206, CoFPb
11214, CoS 11232) and two standards (CoS 767 and
CoPant 9722) were evaluated for their reaction against
insect pests of sugarcane. Only one genotype (Colk
11206) was MS (moderately susceptible) and rests of
the genotypes were LS (less susceptible) to top borer
(I brood). Against top borer (IV brood), CoH 10262
and CoS 11232 were LS and MBS, respectively and
others were HS (highly susceptible), All genotypes
were found LS to internode borer. Against stalk borer,
CoPb 10182 was MS. CoPant 10221, CoH 10262, CoLk
11206 and CoS 11232 were HS and rests of the
genotypeswere LS.

In early grotp, cmly six genotypes (Co10035, CoS
10261, CoH 10231, CoLk 11201, ColLk 11202, CoLk
11203) and one standard (Co] 64) were evaluated for
their reaction to insect pests of sugarcane, Two

iz, CoLk 11202 and CoLk 11203 showed
MS reaction and rest of the penotypes showed 1S
{Less susceptible) reaction to 3” brood of top borer.
CoH 10231 showed LS reaction to 4* brood of top borer
and rest of the genotypes showed HS reaction. CoS
10261 and CoH 10231 were HS and rest of the

Six=8 ||L oLl l'.ﬁ and
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Amongst predatory fauna, coccinellid beetles, spiders
and green lace wing wete prominent ones.

Survey and surveillance of sugarcane insect
pesis

In insect pest survey, Command areas of
Harinagar Sugar Mill, Harinagar; New Swadeshi
Sugar Mills, Narkatiyaganj; Tirupatl Sugars Limited,
Bagaha; Hasanpur Sugar Mill, Hasanpur; ICAR-IISR
{R.C.), Motipur; Bharat Sugar Mills, Sidhaulia and
New India Sugar Mills, Dhadha Bujurg, Hata,
Kushinagar (U.P) were surveyed.

In seed plots taised from Hssue cultured plantlets
of Co ({238 in command areas of New Swadeshi
Mill, Narkatiagenj, West Champaran, Bihar, the
incidence of cane borers was high. Incidetce of white
fly along with cane borers was also observed. At
Bharuari farm, Co 0118 was severely damaged by top
barer.

In the month of April, 2015, incidence of Pyrilla
perpusilla was moderate to severe in most of the areas
{Fig. 4.3). Adults and egp masses of Pyrilla were
abundant but number of nymphs were low that may
be due to the presence of a good mumber of Coccinellid
{Lady Bird beetles) predators as they feed uponeggs of
Pyrilla voraciously. Lower surfaces of leaves were
almost white due to egg masses ied with
>100 adults/leaf. A plenty number of predatory fauna
constituted mainly of Cocrinellids and spiders was
observed. Number of Fulgoraecia melanoleucn (Fletcher
1938) (Epiriamia melanoleuca)- a potential adult and
nymph parasitoid of Pyriliaz) was scanty. At Bargajawa
farm of Harinagar Sugar Mills, Harinagar, Shikarpur
State (New Swadeshi Suger Mill, Narkatiyagani);
Bharat Sugar mills, Sidhaulia and at ICAR-IISR-RS,
Motipur, scanty number of coccons of Epiricenia
melanolerca were noticed. Inthe month of July, 2015 at
ICAR-IISR-RC, Motipur and Harinagar Sugar Mill,
Harinagar, the incidence of top borer (Il brood)
ranged from 1.33 to 21 48% in different varieties (BO
154, CoP 112, CoLk 24184, Colk 9202, Colk 12207, Co
0233 and Co 0232) while incidence of Plassey barer
was 16.25 and 642% in SA-04-245 (ISH & IGH lines)
and Co 0233, respectively. Larvae of Plassey borer
were parasitized by Cotesia flavipes, Stenobracon dessae
to the tune of 9.8 and 3.6 %, respectively. The incidence

Colkﬂlﬂlwmelﬁandmtdﬂmguwtypmwmm
lnintz::rmdahmer

Im:idenpeuf Pyriﬂaperwmﬂawas va'yhighbunt

of Pyrilla perpusitia was severe with the range of 1320~
8380 nymphs and 3.00-10.83 adults/leaf, imespective
of sugarcane varieties but ISH & IGH lines were
received low populationt of the pest. In Harinagar

pa;gﬂm@nafnymphsmdw
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c) Nymphs and adults of P. perpusilla attacked by
Fulgoraecia melanalexca (Fletcher 1939} (Nymph and
adult parasitoid)

In command aress of Dr, Vikhe Patil Shakkar
Kharkhana, Pravar (MS), incidence of early
shoot borer (1-2%), army worm (10-18%) in few felds
was observed in leading sugarcans variety CoM 01265
Momnitoring of insect pests and bio-agents
in sugarcane agro-ecosystem
variety, ColLk 8102. Periodic observations on
incidence of insect pests and parasitoids of pests were

Incidence of top borer II, I and IV brood was
3.45 10 5.62, 16.71 to 31.42 and 27.03 to 57.35 per cent,
respectively, Incidence of root borer at shoot stage wes
low but in September, it was 40.00 to 55.00 per cent.
Incidence of internode borer was 4.76 to 34.28 per cent.
Incidence of stalk borer was 2.38 to 16.67 per cent.
The incidence of Pyrilla perpusilla was severe up to
August and it was checked by its parasite, Fulgomecia
melanolenca. Mealy bug was present on almost all the
plants. Population of black bug was high ranged from
ME{pIanLWhtheﬂy appeared in the month of
January in traces. Incidence of fermites was 9.09 to
29.41 per cent, while after cane foomation damage of
termites was limited to dry leaves anly.

ansﬂmhkn?dmnmbmeﬁmm,smhmsp,
Rhaconotus sp., Isotima ;nwtsra,. Fulgoraecia melanoleucs
and fauna of Cocrinellids, spiders
and ants were noticed in the feld at different stages of
the crop,

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

Green lace wing, Chrysoperla carrtea is a predatory
insect asits grubs are voracious feeders and feed upon
a number of soft bodied insects, eggs and newly
emerged borer larvae. Laboratory rearing of this
predatory insect was carried out.

It is abundant in monsoon period. Therefore,
nucleus culture (adulis) of the insect wes collected
from sugarcane fields in the month of September.
Collecied male and fernale insects were allowed for
mﬁnsmessiﬂymsﬂy Esslﬂymstrmwm
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Rearing of Chrysoperia carnen

Fig 4.6, Eggs of Chrysoperia carnez

cephalonica (rice moth) and kept at 27°C in BOD
incubator for the emergence of larvae (grubs). Newly
hatched grubs fed on C. cephalonica eggs and larval
(grub) stage lasts 14-19 days and adult insects
emerged from the pupae in 34 days (Fig 4.7). Pupae
are polygonal in shape. For the development of grubs,
dried goat liver powder and yalk of hen egg based
diets were accepted by the grubs and they completed
their stage successfully and converted to pupae. For
masa rearing of the insect plastic cages, glass jars and
tissue culture plates with multi wells were also used.
Egg, grub, pupal and adult period is 34, 14-19, 6-7 and
15-20 days, respectively when multiplied on artificial
diets,

Management of borer complex of sugarcane
through lures

Fig 47, Nymph and pupae of Chrysoperla carnea

the trap after recording their number. No sex
pheromones for other borers was available.

Six sex pheromone traps were installed in 0.5
acte sugarcane field and half of the acre field was kept
without traps for comparison. Sex pheromone lures
for top borer were procured from PCI, Bangalore
(India). Moth catches were tecorded daily. Water and
recorded. Trapped moths were removed from the
trap after recording their number, In second and third
broed, catches were observed, while in fourth brood,
low catches were observed.

Total number of male moths of top borer (I
brood) caught in traps was 337 (56.17 moths/trap),
total eatch of top barer moth (I brood) was 166 (27.67
moths /trap) and of IV brood was only 77

12 bat)
e Fr

To evaluate the effect of sex pheromones on

. sugarcane
ding was done in the month of February,

ber apart were placed when the top

e in the feld. Mot

catches were
ped moths wer ‘r?mvedﬁ'nm

traps renged from 3.45-562% (averege 4.77%) as
against 4.39-8.89% (avemge 6.74%) in without traps.
b top bor brood) in plots with traps
8520-16.30% (average 11.69%)
Ji= L50%)) respectively.
d was \severel 28,6248.57%
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(awerage 38.13%) incidence in plot without trap was
25.00-45.00% (average 3L89%). No significant difference
in top borer incidence was recorded in plots with and
withoutsex pheromone traps.

Studies on rhizospheric microbial diversity
in relation to different sugar profile
varieties for growth promotion and disease
management

Nine varieties of sugarcane viz., Co] 64, Colk
94184, CoS 8436, Co1148, CoLk 8102, ColSe 92423, SES
594, Baragua and Khakai have been explored
regarding associated rhizospheric microbial diversity.
Sum total of 16 mycoflora genera and 120 numbers of
bacterial colonies have been isolated by deploying
Potato Dextrose Agar, Rose Bengal Agar and Nutrient
Agar media using sevial dilution factor 107 to 107,
Amordmgbplantngeufdﬂenmtmiehes,wemﬂ
the association of mycoflora (fungi) in rhizespheric
region keeps on building with the age of crops up to
250 days. Grand growth phase of the crop restlted in
the highest number of rhizospheric microbial
association with all the experimental varieties
including three different checks, The rhizespheric
zone of fifty days age crop was found essociated with
13 fungal genera namely Fusarium, Alternaris,

Rhizoctonia, Trictoderma, Penicillium, Cladosporium,
Acremoniurm, Chaetomium, Rhincclediells, Candida,
Aspergillus, Rhdzopus and Mucor. At the stage of
advance tillering phase (100 days of crop age), fifteen
mycoflora genera were found associated in
rhizospheric region. Out of these fifteen genera, 13
were found associated with root zone at the stage of
fifty days crops whereas Verficillium and Nigrospora
were the two new assoclations increased during the
tillering phase. One more association namely Candida
got increased during the grand growth phase of the
crap (150 days), resulting 16 in numbers of mycoflora
genera. The mycoflora genera, Candida got disappear
before the start of ripening and maturation phase of
the crop from. thizospheric microbial association (250
days crop age) where aimple sugars {monosaccharide
viz.,, fructose and glucose) are converted into cane
sugar (sucrose, a disaccharide). Curoularie, Pythinm,
Verticillium, Nigrospora, Paecilomyces; Epicoccum,
Acremionium, and Cladosporium were the genera found
different from the germination and establishment
phase (at 50 days) to starting of tillering phase. These
genera of mycoflora got build up in rhizospheric
microbial association during the grand growth phase
and keep on continuing up to ripening and matitration
phase of the crop, espedially with the high sugar sarly
maturing varietics as compared to low sugar varietes,
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Basic research in physiology and biochemistry

Modulating the expression of sucrose
metabolizing enzymes for high sucrose
accumulation in sugarcane

Foliar application of a mixture containing
enzyme effectors and PGR (MgCl, + MnCl, + ethrel @
10 mM, 5 mM and 100 ppm ethrel) was petformed at
the start of ripening phase (in the month of October)
using variety BO 91 (a mid late maturing variety) for
improving sucrose content in cene stalk. Sucrose
content in cane juice was determined in the months of
December, January, February, March and April
Improvement in sucrose per cent in juice was
relatively high in the months of December (1.77%),
January (1.98%) and April (206%) as compared to
February and March (<1.0%) (Fig.5.1).

Sucrose
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Flg. 51. Improvement in surmee per cemt fulee in the montha of
December, January and April as compared to Fabruary and March
Molecular study to reveal transcriptomes
and genes associated with sucose (GAS)
transport and accumulation in sugarcane

Suieroee 4 Julod

Reverse transcriptase-PCR analysis: Gene specific
primers namely soluble acid invertase (SAI) and
sucrose synthase (SuSy) was used to carry out the gRT-
PCR. The differential expression of SAI gene was
observed as expression was higher in immature than

1) I

Fig. 5.2 Expreasion pattermn of SAI and SPS genes in eardy (Co] 84)
and late (BO 1) maturing varieties in 1%, 7%, 13* and 16* internodes
and sink, L.TM and spurce leaves at different deys afier planting

(AP)

internodes, as CoJ 64 is early maturing and it had
gtarfed maturing from basal region of the cane. SAI
expression decreased with the maturity, In lesve
tissues, SAI expression was always observed high in
LTM, a highly active leaf. As sucrose synthase
primarily breakdown the sucrose, its expression at 240
DAP in both the varieties was almost nil. SuSy
expression were found in BO 91 at 360 and 390 DAP as
sucTose content was at its peak.

Tﬂnscriphme mlysiﬁ For transr.uptome analyms,
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Fig. 5.3. Quality of total RNA isalated for transcriptomic study

Transcripts were sequenced using illamina HiSeq
2X100bp chemistry and a total of 32 GB data were
generated, After bioinformatics, various dafa sets
including dez nove assembly, pene expression;
annofation, GO and pathway, SNP and SSR were
generated. Bach of the samples produced 11 to 18
million read coumts of each of 100bps length having
almost 50% GC content. De novo assembly statistics
indicated a total of 2.0 lakh transcripts having about
1.3 lakh genes, Average length of contig was 707bps.
Bxpression analysis indicated >1 [akh differentially
expresging transcripts among two sets of samples. Of
these, around 3,000 transcripts were significant
differentially expressing. Heat map alsa showed the
level of the differential expression of transcripts and
phylogeny among ftranscripts based on DNA
sequences,

Minimizing post-harvest sucrose
deterioration and its molecular assessment

In order to verify the extent of loss caused by
microbes, canes from 34 felds were used to ianlate
Lenconostoc species from juice. Serial dilutions were
made for each sample and 100 pl of diluted sample
were spread in duplicate, into plates containing MRS
agar medium supplemented with 30 pg/ml
vancomycin and 0.005% sodium azide, and incubated

overnight at 30°C,

Morphologleal and genstical identification of
Leuconostoc spp.. Strains from each sample were
purified by sub-culturing on MRS end MSE agar
plates, followed by microscopic examination (Fig. 5.4).
The purified isolates were Initially tested for Gram

stain, cell morphology; H,O, production and spore
formation. Strains with positive Gram, diplocecdc
shape, catalase negative and non-spore formation
were selected for further identification. These straing
were tested for physiological characters and CO,
production from plucose, growth at different
temperatures (4, 15, 30, 37 and 45°C) for 5 days and st
different pH (4.8 to 6.8), resistance to different NaCl
concentrations (3 1o 6.5%). Carbohydrate fermentation
was performed on MRS supplemented with
bromocresol purple as a pH indicator, by using sugars
(azabinose, maltose, rhaminoss, esculine, mannitol,
sorbitol, galactose, lactose; fructose, ghucose, sucrose,
and xylose) to differentiate between sub-spedies of
Leuconosioc, Of all the strains considered in this study,
twenty four were phenotypically identified belonging
to the Leucomostoc genus based on the following
criferia's: oveid shape, Gram positive, catalase
negative, vancomycin-resistant, production of gas
from glucose, no arginine hydrolysis, and by their
fermentation profiles. Twenty Lenconostoc samples
wete isolated from 34 sugarcane juice samples. All the
colonies exhibited a glutinous transparent aspect on
MES agar. All 20 isolates were Gram positive, ovoid
shaped, associated in pairs and/or short chains, with
negative catalase reaction, able to produce carbon
dioxide from glucose but unable to hydrolyze
arginine. All the isolated strains exhibited growth at
15, 30 and 37°C but not at 4 and 45°C. Contrary to pH
4.8, pH 6.5 was found more suitable for the growih.
Carbohydrate fermentation profile showed thatall the
fructose as carbon source but not the arabinose,
raffinose, rhamnose, sorbitol, menitol, ribose,

To design spectes specific primers, 165 rDNA
sequences of a total of eight Leuconosioc species were
used. A total of 12 species specific primers, both
forward and reverse for six Lenconostoc species were
designed. The primers were selected from the most
varied regions of 16rDN A sequences of the Leuconostoc




Species gpecific primers for Leuconostoc were
tested using all extracted DNA. The species specific
primer for Lexconostoc lactis produced a PCR product
of the expected melecular welght (742bp) with all
twenty three isolates (Fig. 5.5). The other seven species
specific primers set (L. argeniinum, L. carnosum, L.
citreum, L. fullax, L. gelidum , L. mesentervides and L.
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97264, UP 9530 of sugarcane were evaluated for
waterlogging tolerance at Kharika Block, ICAR-Indian
Instihite of Sugarcane Research, Lucknow. For
waterlogging treatment, crop was grown in deep plot

which was waterlogged during grand growth phase.
Results obtained indicated:

Fig. 5.5 AmpHificetion producta obiained from Eeucomostac lcfial6s7DNA species spectfic primer showing a product of 74Zbp

peeudomesen. teroides) did not produce any PCR
product with all twenty isolates. DNA sequencing of
the 13 selected isolates revealed high homology
among their 165 rDNA nucleoctide sequences. In
addition, sequence analysis by the BLAST tool againat
other sequences from reference shrains deposited in
the GenBank revealed a 98% homology with L. lackis,

Screening and identificaion of sugarcane
lines tolerant to water-logging and their
physio-biochemical investigation

Eighteen sugarcane germplasm/lines; Colk
12204, CoLk 12202, CoLk 12206, Colk 07201, CoLk
04238, LG 06605, LG 04439, LG 05850, LG 05020, LG
08040, A-45-11, B-44-12, A-27-12, D-12.9, D613, 5
5085/11, § 5087711, 55090/11 and six commercial
varieties; CoLk 94184, BO 91, CoS 767, CoJ 64, CoS

e  Aerial rooting, erop lodging and leaf chlorosis
due to waterlogging

e  Reduced chlorophyll and carotenvids contents
in waterlogged affected leaves of most of the
sugarcane genotypes except In CoS 767, Colk
12206, D-12-9, D-6-13 andl §5085/11.

e Leaves of waterlogged affected plants showed
relatively lower phosphorus content in most of
the genotypes except in CoS 767, CoLk 12206,
CoLk 07201, CoLk 04238, LG 06605, S 5085/11
and S5090/11,

® Based on relative cane weight, Colk 12206, LG
06605, .G 04439, D-6-13 and S5085/11 were
identified as the most waterlogging tolerent
lines,
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Development of modified furrower type
sugarcane cutter planter

furrow sugarcane cutter planter was developed and
field tested at ICAR-TISR farm. Three more prototypes
wete fabricated in the ' and supplied to
Muzaffarnagar and Bahraich (both in U.F) (Fig. 6.12)
and ICAR-IISR Regional Centre, Motipur,
Muzafferpur (Bihar) for conducting field trials at
farmers fleld (Fig. 6.1b). It performs all the unit
operations involved in sugarcane planting viz, sett
cutting, deep furrow opening, placement of setts into
furrows, application of fertilizer and hwecHelde
solutions in the furrows and soil covering over setts
and pressing the soil cover with a tamping roller,
simultanegusly in a single pass of the equipment.
Bifective field capacity of the was 0.20 ha/h.
Thereisa thg'dappmximately 50% in the cost of
planting operations by using this planter as compared

to conventional planting.

Herbicide spraying attachment was developed
and integrated with deep furrow sugarcane cutter
plenter (Fig. 6.2). The new prototype performs all the
undt crpemtiunﬁ involved in sugarcane plan‘l:ing
{furrow opening, sett cutting, sett placement in
furrows, fertilizer and insecticide application, soil
covering over setts and its tamping simultanecusly)
and spraying of pre-emergence herbicide
simultanecusly in a single pass. It saves the cost of pre-
emergence herbicide application which otherwise is
performed separately after sugarcane planting.

Fig. 62 Deweloped deep furrow sugarcsne culter plantar with
herbicide spraying attachment

Design refinement of tractor operated
sugarcane-cum-potato planter

The sugarcanecum-potato planter was field
tested at experimental farm of the Institite. Two
varieties of potato viz, Kufri Khyati (spherical type
variety) and Kufri Fry Sona (elliptical type variety)
were planted as intercrop with sugarcane in the last
week of October 2015 by the planter as well as
manually. Field testing results revealed that the
designed potato seed metering unit placed seed potato
atpredetﬂmmedupaangwer&endgeﬁ&mnedm

P .
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Table 6.1 Test resulis of sugarcane-cum-potato planter

Means of Poizto plant population Potato yleld Bugarcane plant population
poato (000/ha) after one month of (t/ha) ('D00/ha)
planting planting
Kufri Khyati Kufri Fry Kufri KufriFry  Afterd5days  Atthe time of
Sona Khyati Sona of planfing  potats harvesting
Planter 77.52 5217 24.00 19.20 5026 66.41
Manual 78.67 5333 2459 20,13 4913 617
SEx 295 2.87 1.76 222 2.87 7.05
800 NS NS NS NS NS NS

kool frame (Fig. 6.4) was degighed and developed
particularly for sugarcane which can be used for
performing different operations with different
attachments and for year round use, The overall
dimension of tool frame ts 2250 x 600 x 1250 mm. M5
square pipe of size 60 x 60 x 5 mm was used for
fabrication of tool frame. The tool frame has been
desigm.-d keeping in view the sugarcane furrow

of 75 and 90 cm. The tool frame has provision
of attaching different attachments for furrow opening,
deep tilling, fertilizer application, interculturing,
Fig 63 Devzloped mgsrcene cum-potato planter m feld weediddeapplimlinnandearﬂ:ingup'lheprobtype
oparation was developed as a possible solution fo farmers
reluctance for purchasing a single operation specific
Develnpment Pf tractor operated and cost of equipment having economic
Sugarcane manager considerations.

Prototype of tractor operated sugarcane manager
was field tested for interculturing of sugarcane. The
row spacing was 75 cm. It covers three inter-row
spaces of crop. Indra-row spacing was intercultured
manually by using spade. Dry weight of weeds prior
to intercolturing and after interculturing with the
manager was recorded and weeding efficiency was
worked out. Weeding efficiency was 80 per cent by
using the developed sugarcane manager. The effective
field capacity of the sugarcane manager during
interculturing was 035040 ha/h. Protolype was
tested for sowing of intercrops in the inter-row
spacing of sugarcane. Seed metering mechandam
mmmdmﬁmww;c? “];‘d metering zollers.  py v olopment of tractor operated
Metering ge cell PVC rotors. The seed _ ,
rate was regulated by adjusting the gap between the sugarcane harvester for small farms

casing and rollers. The effective field capacity of the Tractor operated rear mounted sugarcane

Fig 6.4/ Multipuipoes tool frem ¢ undey febricetion
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AICRKP on FIM
Manuofaciuring of prototypes for conducting field adapability trials under varying agro-climatic and sodl
condlions
Name of the equipment Quaentity (Na.)
Tractor operated deep furrow sugarcana culier planter 4
Tractor operated deep furrow sugarcane planter-cum-raised bed ssader 1
Tractor operated furrower 4
Modification of sugarcane-cum-potato planter 1
Tractor operated disc type ratoon management device 1
Tractor operated deep furrower-cum-fertilizer applicator 1
Mammsal sett cntting machine 5
Mamual cane bud scooper 6
Ml cane datiasl 2
Total 27
Name of the equipment ﬂmﬂytﬂn-}o Supplied to
T.0. disc type ratoon management device MFPRV, Raburi, M3
T.0. deep furrow sugarcane cutter planter 1 {Fﬁmw Centre, Motlpur
T.0. deep furrow sugarcane culter planter 1 Bahraich, UP
T.0. groumd wheel driven two row sugarcane planter 1 Sultanpur, UP
T.0. susarcens frencher 1
Manwal cane detracher 1 Mr. KN, Singh, Kichehha, Udham
Manual cane stripper 1 Singh Nagar, Uitarakhand
M ]Bﬁfmﬂﬂ;tg T 1 h&mﬂmﬂahdushmlm
Tatal 09

Nuote ; These prototypes were manufactnrad and supplied by ICAR-TISR, Lucknow
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Development of a jaggery furnmace with
efficiency boosting device

A miniature model of effidency boosting device
(203 mum x 203 mn) was developed. The unithad holes
on its body for directing flames and hot gases to pan
bottom. Holes gave venture effect that was not
desired. Therefore, the unit has been modified and
nipples of 10 mm length and 4 mm diameter wete
provided to all the 21 holes made for exit of air. The

unitis ready for testing.
Optimizing packaging method for
enhancing shelf life of granular jaggery

In a study, granular jeggery procured from
Meerut mandi was stored under different packaging
conditions, ziz., notmal, vacuum, nitrogen and carbon
divdide filled conditions in five different packaging
materfals viz, polypropylene, low density
polyethylene, high density polyethylene, polyethylene
terephthalate snd metallic laminated plastic film (Fig.
71). Samples from each method were drawn at an
interval of one month for evaluation of physical,
biochemical and microbial changes. Changes in
mivisture contenit, angle of repose, bulk density, true
density, opHeal characteristics, sugar conbent,
reducing sugar, phenolic content, pH, electrical
conductivity, total bacteria and fungi were

Fig, 7)1, Vaslous packaging rethods used Sor enbancing shalf life of

serapping. The unit is also provided with washing
arrangement by recirculation of water. Wire brushes
have been provided on all the thres serubbing rollers
for better serubbing (Fig. 7.2). The unit was tested but
problem was observed with scrubbing rollers. These
rollers failed to clean canes near the nodes. Therefore,
wire mesh has been replaced with wire brushes on
scrubbing rollers. The unitis ready for testing.

Fig. 7.2. Modified scrubbing rollers (a) Wire brush on
roller and {b) Serubbing rollers

Developmentfadoption of suitable mixer
for production of value-added jaggery
using @onia as a natural source of vitamin C

A marunl mixer for mixing of aonla shreds in
jaggery slurry for production of value-added jaggery
was designed and developed. Tt has been designed for
a capacity of 13 kg of value-added jaggery to be mixed
in 2 steinless steel container (Fig. 7.3). Modifications in
mixing arrangement have been incorporated. The
mixaerismadyfaruae
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the quantity of some of the common Indian spices
have been optimized for value addition in jaggery.
These were mixed thoroughly with the help of manual
mixer in the cooling tray and then moulded in pieces of
25 mm x 25 mm x 125 mm (10 g) using ICAR-IISR
jaggery moulding frame. After removal from frame,
these were parked individually using butter paper
and aluminium foil. Based on organolepticevaluation,
dried ginger powder (25 g), turmeric powder (15 g},
caraway seeds (10 g), black pepper powder (15 g),
asafoetida (1.5 g), nigellaseeds (15 g) and sesame seeds
(400 g) per kilogram of jaggery was finalized for
additioninjaggery (Fig, 7.4).

Fig. 74. Value-added jaggery with Indian spices

Development of a semi-aufomatic jaggery
manufacturing plant

Awet and dry vacuum cleaner was procured and
used for scum removal from the pan during juice
clarification. Two types of hoods were also tried. As
the purchase of gear pump is under process, efforts
were made to pump the concentrated jaggery from

boiling pan te cooling unit using the principle of
vacuum suction. A tank was properly sealed and
vacuum was created in the tank with the help of
available vacuum pump. Through a pipe and valve
arrangement, the concentrated jaggery was sucked
into the tank, The principle was successful and based
onthis, amachineis being designed and developed.

Protein enrichment of jaggery

An exploratory trial for protein enrichment of
Water soaked scrybean was madeinto paste and added
to sugarcane juice and jaggery was prepared. Analysis
of samples showed increase of in content from
repurted valte of 0.4% in plain jaggery to 5%. Further
research for the development of protocol is under
activeconsideration.

Optimization of parameters for shelf life
enhancement of jaggery under modified
atmosphere packaging

During the period of study, the moisture content
initially dexreased but increased during rainy season
(July-August). The hardness has en inverse trend, it
first increased and then decreased during rainy
seasonThe phenolic content and reducing sugar
showed a increasing trend throughout the storage
period but the rate of increase was more during rainy
season. A shelf life prediction model was developed
using multiple regression technique.

Multiple regression analysis was carried out fo
find a regression model to predict shelf life of jaggery
in terms of Bl, RS and TP. Since the P-value was less
than 0.01, there was a statistically significant
relationship between the variables at the 99%
confidence level,

t = -246.317 + 16.2205 xBI - 114579 x RS + 0196218
xTP

Where,

BI=Browning index

RS=Reducing supars in per cent

TP=Total phenols inmg/100 g

t=Durationin days
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Sugarbeet Research

Developing sugarbeet varieties suitable for
Indian agro-climates

The primary objective of a long-term project
is to develop end identify sugarbeet varieties
suitable for cultivation under Indian agro-
climates. The work is carried out at two locations;
-at ICAR-IISR, Lucknow (root crop trials) for
evaluating the potential varieties for commereial
cultivation of sugarbeet and at Mukteswar
Outpost in Uttarakhand for breeding and seed
production. Duﬂng the year under report, a root
crop trial was sown in November 2015 at Lucknow
with sixteen entries comprising of indigenous and
exotic varieties, along with suitable controls
(Table 8.1).
Table 8.1 Sugarbeet varieties planted for root crop trial at
Lacknow

Indigenous [ISR-Comp-1, LKC-2000, LKC-2006,
LKC-2007, LKC-10, LKC-HB, LKC-LB,
[K-4,TK-7, R-06%, 1-33%

Exnﬂcdiploh:[ PAC-60008, 57-35,5V-854

hybrid

Control/Check L5-6,Shubhra
Note :*An introduced USSR diploid varisty whils,

*Anintrodocedline.

The germination, growth and crop stand were
very good. An impressive leaf canopy development
promised a good root yield. The root crop trial was
harvested in April and May, 2016. Six sugarbeet
hybrids of the Belgion sugarbeet seed company, SES
Vanderhave were evaluated at different dates of
sowing, The 2015-16 experiment was conducted with
three dates of sowing viz., October 31 (D), November
14(D,) and December 1, 2015 (12,).

The middle of November (D,) was found optimal
for sowing sugarbeet in terms of sugar content and

sugar content, this was the leading hybrid. Though
not ameng the highest root yielders, SV-893 made up
in gross sugar through higher sugar content in the
roots and the lowest impurity index due to Na. Kand
a-amino Nitrogen content in the juice (Fig. 8.2). The
other hybrid that did well was SV-894. These two
were found at par in sugar yield with the high suger
check variety, Shubhra (A Syngenta variety). Rootrot
incidence was the highest in SV 887 (14.7%), while it
was the lowest in the Indian variety, LKC-2010{7 A%).
SV-893 and the indigenous varieties had relatively
lower incidence (Fig, 8.3).

1T = :
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Fig.8.1. Mean sugar yield of sugarbeet varietles
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Table8.2. Performance of sugarbeet varieties wa.t. different dates of sowing

Treatment Plant Root Root welght Root Sucrose Suncrose Gruss  Gross sugar
pop*/ha yisld fks) Aprll weight content confent(%)  sngar (ha)
(i/ha) ﬂlﬂ!ﬂl? I;:)ﬂ May end (i/ha) May end

April end
end
Date of sawing (D)
D1(31.102015) 78029 794 1.050 1082 1397 12.18 11102 9.645
D2 (14.11.2015) 77685 78.8 0.542 0.796 14.68 1262 11.580 9.927
D& (01.12.2015) 78426 694 0.727 0633 1445 1247 10.024 8.636
CD 5% Ns 59 0.120 0.099 0.49 NS 0.560 o501
CVh 846 108 184 16.4 48 14.6 123 134
Varlety (V)
SV-887 78792 753 1116 0904 1276 1240 9592 23238
SV-889 79806 77.1 0.896 0804 1414 11.67 10.906 B968
SV-891 79541 768 0.909 0.838 14237 12.77 10927 2.740
svV-892 7910 779 0.975 0.906 13.68 1251 10.677 9.748
SV-853 76896 727 0.866 0.772 15.66 1411 123122 10207
SV-8%4 76852 768 0.999 0949 1503 1226 11543 9404
L5-6 73369 718 0.871 0819 1326 11.85 9.545 8450
LEC-2010 77513 741 0.815 0.780 1355 1145 10.027 8493
B5R Comp-1 80291 77.9 0.819 759 1397 11.86 10.892 9.247
Shubhra 79497 780 0.800 0839 1635 1334 12786 10401
Mean 78047 758 0.907 0.837 1437 12 42 10.902 5403
CD5% N5 N5 0.147 0.136 083 0.70 0565 0541
CV% 56 71 172 17.2 6.1 60 94 92
D x V interaction NE NS b el i = = NS
Table 8.3 Effect of dates of sowing on root yield of At the Sugarbeet Breeding Outpost in the
sugarbeet varieties premises of [CAR-IVRI at Mukteswar in Kumaocn hills
[Rnotyield Index value) of Uttarakhand the maintenance of germplasm and
Viristy D, D, limited seed production of indigenous varieties was
v 587 ""‘“,ﬂﬁ-’“m (14.!1...&15) ﬂl—l--'-‘mﬂ carried out. In all, 53 germplasm lines comprising of
S\7-820 100 w va inbreds, varietics, composites and elite selections were
g\g:z igg 12}; f; raised. Neatly 40 kg of sugarbeet seed was harvested
Sv-303 100 o s inJuly-August2015, the bulk being constituted by that
5\r.goy 100 o8 30 of the indigenous varieties and the open-pollinated
s 10 o o ICAR-TISR variety, L5-6. The seed, primarily of LS-6,
]'Igr‘;_‘ Euinp_j 10D 161 g0 was supplied to KVKs, ICAR-CSSRI Regional Station
Shubhra 100 104 93 at Luclknow, National Sugar nstitute at Kanpur and
— — 9 i for experimentation and also for feld demenstrations
w o atICAR-TISR, Lucknow farm.
" R T T . ws Evaluation of new herbicides for major

e i sugal' cmpg mth speual refemnce tu




Research, Lucknow during 2015-16 revealed that the
sugarbeet crop faced intense competition with
different types of weed flora like rotundis
(16.2%), broad leaf weed (60.6%) and grasses (18.0 %)
atearly stage of crop growih (up to 60 DAP). The major
broad leaved weeds found in the sugarbest field was
Carnepus didicas, Anagallis aroensis, Canvolvulus
arvensis, Postulaca olevacen, Vicia sative, Chenopodium
album, Mililotus indica, Lawnia agsptenifelia and
Argemone maxicana. The germination of sugarbeet was
recorded aboul 75 per cent after 15 days of sowing,. The
obsevations on weed flora and effect of herbicides are

under progress,

Estimation of techno-economic feasibility
of sugarbeet cullivation for sugar and
ethanol production in India

A survey of 12 sugarbeet farmers was
undertaken in Amritsar district of Punjab where the
sugarbeet cultivation is being carried out by the
farmers' on large scale. The survey was undertaken to
carry out the economics of sugarbeet cultivation as
well as to understand the changes over time in its
cultivation. Sugarbeet culiivation was iniroduced in
the area in more than 20,000 ha area during the sugar
season 2012-13 with the extension efforts of the sugar
mill, However, during 20015-18, after three years of the
start, the sugarbeet cultivation in the mill area has
been reduced by about 75% of the 2012-13 level and
has beeny planted only by 5% of the beginner beet

Annual Bepert 2015-16

growets in the area. The economics of su

cultivation was worked out based on the information
gathered from growers and it was found that the per
ha total production cost of sugarbeet is varying from
T 65000 to T 73,000 In addition to this, the
tramsportation cost of the sugarbeet from fields to the
sugar mill is ¥ 7,500 per ha. The farmers ate reaping a
harvest of 875 tonnes per ha of sugarbeet and earning
gross retums at ¥ 148,750 on an average. The net
returns are tanging from ¥ 68,000 to 75,000 on acoount
of cultivation of this short duration crop. The cost of
cultivation was estimated foreach componend and it is
evident that human labour is the major cost
component accounting for 39% of the total preduction
and marketing cost. In contrast to sugarcane, the
extent of cost on account of machine labour use is also
high (21 to 26%) in sugarbeet The third major
component of cost is manures and fertilizers, The
practices of sowing seed, harvesting and upreoting of
the crop is alse mechanized and the mechanization is
being reflected in reducing the cost of cultivation per
ha as given in Scenarip 2 of the Table 8.4. The
information on the package of practices followed by
the growets for successful sugarbeet culivation was
obtained and its analysis revealed that theve is no
production side constraint which is hampering the
cultivation of sugarbeet crop in the area. The
constraints are from the marketing side. The
marketing system being followed for sugarbeet is the
same as that for sugarcane. Even though the price
offered for suparbeet is less than the price of
sugarcane, it was reduced after one year on the

Table 8.4, Economics of sugarbeet cultivation on commercial scale F/ha)

Input Scenuriol Scemario?  %of TVC*of Shof TVC*of
Scenariol Scenario 2
A. Cost Componients

Human labour (including contract 31500 ‘22500 38.96 30.62
haryest laboir) _ _

Machine lahoarr 17400 19400 152 2640
Seeds 2500 2500 3.09 340
Maniires and ferflizers 9850 9850 1218 1340
Irerigation water use 3600 3600 445 4.50
Pesticides including herbicides 5000 5000 618 6.80
Others 3453 3143 432 428
Total production cost 73343 £5993 9072 B9.79
Transport/Marketing cost 7500 7500 9.28 1021
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contrary. The price of the sugarbeet being offered by
the sugar mill during 2015-16 was T 170 per tonne, and
was less by T 10 a tonne from the previous year price.
The low sugar price existing in the market ia reported
to be the reason forsuch development.

Since the sugarbeet cultivation on large scale is
of recent origin, its cultivation needs to be nurtured
r.areﬁﬂly and with utmost sensitivity. Ilts marketing

system needs to be made different than that exists for
the cane. If proper price is nwt paid to the farmers, the
chances are there that prospects of recently introduced
sugarbeet cultivation may fade away. Possibilities of
subsidizing the crop cultivation and marketing cost,
and providing incentives of price need to be further
explored,
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Economics and ICT

Extent of pulse cropping in sugarcane
intensive tracts of UP

Anexploratory study was undertaken to estimate
the extent of intercropping in sugarcane in Uttar
Pradesh to mark the beginning of the International
Year of Pulses. In Uttar Pradesh, sugarcane cultivation
is carried out quite intensively and, in some of its
districts, more than 50% of net sown area (INSA) is
allocated for sugarcane cultivation. Based on a study
of cane intehaive districts of Uttar Pradesh, it was
found that the-extent of pulse area is quite low (1.39%,
231% and 422% of GCA) in very high, high and
medium intensive sugarcane areas, respectively
(Table 9.1). The sugarcane cultivation in these areas
was to the extent of §1-63%, 36-38% and 16-23% of
NEA, respectively during the period from 1999-00 fo
2014-15. The extent of pulse area in these areas has
remained low during the last 15 years (1999-00 0 2013-
14). The extent of pulse area is inversely correlated
with the extent of sugarcane area, the correlation
coefficient being -0.54. In these areas, Zaid pulses
fﬂtdbeanmdMungbm)havean&eredahtduﬂ:g
the period from 1999-2000 to 2013-14, and their extent

have changed from 059% to 0.14%. Rabi pulses
(Chickpes, Fieldpea, Pigeconpea and Lentil) and Kharif
pulses (Urdbean, Munghean and Mothbean) have
marginally improved their share in very high and
high sugarcane intensive category, but the increase is
quite insignificant. The total pulse area is just 0,032 ha,
0.098 ha and 0.29 ha per ha of sugarcane area in
districts of Uttar Pradesh having more than 50%, 30-
50% and 15-30% NSA under sugarcane, respectively.

The perceptions of 25 cane growers surveyed in these
areas highlighted that the menace of the blue bulls is
the major factor responsible for discouraging farmers
to grow pulses in these areas infer alia. lntefcropping
of pulses in sugarcane has got impetus where the blue
bull menace was effectively managed. If 25% of
sugarcane area adopts intercropping, it will provide
around 5.0 lakh ha of additional area for the
cultivation of atleast one pulse crop without reducing
acreage under any other crop. The intercropping of
pulses in sugarcane was found to be encouraging the
adoption of wider row spacing for sugarcane, and in
turn, facilitating the mechanization of sugarcane crop.
In this way, it will help in addressing the national
concern of increasing the area under pulses too.

Table9.1. Pulse area intensity in sugarcane Infensive zones ln Uttar Pradesh

1999 -0 M4 -15 1999 -00 2814 -1S 1999 -0 2014-15 1999 -0 2014 -15
Pulse ares per ka of muparcane ares
Rabi 0,015 0.022 0.086 0.064 0.445 0.246 1142 0,782
Eharif 0.005 0.008 0.011 0.029 0.050 0.038 0.148 0,240
Zaid 0.0602 0.002 0.011 o.ans 0.018 0007 0075 5.040
Total 0.031 0.032 0.110 0.098 0.520 0291 1.322 1.062
False aren as per ceal af NSA
Rl .94 1434 337 2.352 748 5672 2.569 10.502
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Impact of TSR technologies in sustaining
sugarcane productioninIndia

Potential ICAR-TISR technologies were reviewed
and six technologies were identiffed for working out
the socio-economic analysis. During the period under
reference, ICAR-IISR developed Sugercane- Cutter-
Planfer was selected for analysis. As the machine is
being popularized by the Institute for the last so many
years, there is o authentic information on the mumber
of sugarcane cutter planters. Even the MOUs were
signed with the private manufacturers so that its
demand could be assessed. However, the
mamufacturers could not provide any details on the
number of machines sold by them. Efforts were made
{o compile the information on this machine. lthasbeen
found that the machine has very good acceptability

and its use is resulting in reducing the labour
requirement per hectare and in reducing the cost of
cultivation. The number of sugarcane cutter planters
in gperation in Indin has increased substantially in
almost all cane prowing states of India. The sugarcane
cutter planters have been purchased by all types of
cane holdings, There are about 2.63 lacs cane growers
who are using sugarcane cutter planters (Table 9.2).
These sugarcane cutter planters are also very popular
with the small cane growing holdings aa these growers
using these machines constitute 6275% of the total
users of the machine, A look into the state-wise users
of the machine reveals that Uttar Pradesh is having the
largest number of users (76,734) followed by Tamil
Nadu (53,851), Andhra Pradesh (45,310) and Haryana
(19,278) (Table 9.3).

Table 9.2. Cane holding-size wise number of cane growers nsing Sugarcane Cutter Planter in India

Bugarcane Cuiter Planter

Slze Group {ha) T Drawn) Per cent to All Group Total
Miarginal (Below 1.0) 164511 62.75

Small (1.0-1.99) 51037 19.42
Semi-medium (2.0 - 3.99) 30111 11.46

Meditim (4,0 - 9.99) 14235 542

Large (10 and above) 2528 0.96

All groups 252822 104.00

Table#.3, State-wise number of cane growers using Sugarcane Catter Planter in India

planter (tractor (tractor drawn)

drawn)
Uttar Pradesh 76734 Madhya Pradesh 5851
Bihar 11644 Asnsam 509
Haryana 19278 Chattisgarh 1192
Gujarat 6698 Jharkhand 360
Maharashira 12187 Himachal Pradesh 442
Karnataka 12001 Jammu & Kashmir 1685




Factors contributing economic viability of
sugar mills and energy production
complexesinIndia

This project was initiated to study the
sconomics of sugarcane cultivation and it's processing
for sugar-energy production in India. To fulfill the
objectives of the project; during sugar season 2015-16,
the primary data was collected from 10 sugar mills
from district Bijriore, Bareilly, Shahjahanpur, Sitapur
and Kushinagar. The selected sugar mills were
classified as standalone or inteprated complexes,
cooperative sector mills ox private sector mills, Besides
the sugar mills, primary data were also collected
through personal interview with the help of survey
schedule from 17 cane cooperatives sodeties and 170
stugarcane farmers to study level of sugarcane
production technology adoption and to estimate the
comparative econemics of sugarcane with competing
crops, The simple tabular enalysis and statistical
methods were used to work out costreturn and
relative ptﬂﬁ'lahllltj!' of sugarcane with other crops.
The impact of verious improved cane production
technologies was gssessed at respondent and sugar
millslevel.

Economics of sugarcane production in Uttar
Pradesh

The cost of | sugarcnne productlunm Uttar P‘rndeah

Annual Beport 3015-16

was worked out on the basis of data collected during
sugar season 2015-16. The cost of production for plant
and ratoon was € 135727 and ¥ 1,01,373 per ha,

ively, in the West U.P. The higher cost of
production for plant crop was primarily due to seed
cost, fertiizers and labour wages. The coat of
production (Cost C) for plant and ratoon was
¥1,25,374 and ¥ 1,04,525 per ha, respectively, for UP.
The cost of production in the West UP. was higher ag
compare to central and the Bast UP. Amongst factors
of production and purchase inputs, seed, labour
wages and land reverme had 2 lion's share in Cost C. 1¢
was observed that the hired labour wage rates and
mechanical power have increased. Some respondeni's
farmers hed adopted mechanization to address labour
have improved per unit sugarcane productivity
through adeption of early maturing varieties,
intercropping in autumn planted cane, trench
planting method, wider row spacing, planting of
single bud/ two bud sets in place of three bud sets,
skip furrow irtigation for higher yleld per drop of
water. Progressive farmers used sugarcane cutter
planter, emall ractor or multi-purpose power tillers
for interculture operations to minimize costs.
Sugarcane harvesting, loading and transport charges
in the West U.P. were also higher as compared to the
EmstU.P.
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Adoption of cane seed, irrigation water and labour saving techniques

The BC ratio, netreturn on Cost Aand Cost C basis
from cane plant and ratoon crop was worked out
(Table 9.4). Net income from sugarcane plant and
ratoon in the western 1J.P. was better than central and
the eastern U.P. Net income on Cost C for plant and
ratoon was T 73,174 and ¥ 59,940 per ha respectively in
western U.P. The higher net income of farmers
associated with better cane productivity 76.3
tonne/ha as compare to 61.6 tonne/ha in ratoon
Sugarcane productivity gaps in the West, central and
east Uttar Pradesh in plant amd ratoon were due to
poor ratoon management and low input use. Study
concludes that sugarcane production in the West Uttar
Pradesh was remunerative as compared to central and
the Bast U.P.

Economics of sugar and co-products
processing

incurred by the sugar mills on raw material
procurement and various corversions cost, overhead

expenses of mills for processing sugarcane into sugar
and co-products, Farmers have to supply cane to the
sugar mills through cane cooperative societies as they
dunathawdimctﬁnkwithsuganrdﬂs.'ﬂiemtof

ugar production in U.P, also varies from ¥ 28,780 to
! SsAﬂﬁﬂaunna with ex-mill sugar price ¥ 31,000 -
37,000 per tonne during year 2015-16 in standalone,
integrated sugar-energy complex owned by
cooperative or private sector. Cost of cane
procurement has a lion's share of 80-85 per cent in
sugar proceasing expenses. Average cane crushing
capacity of selected sugar mills varied from 2,750 to
15,000 TCD in U.P. The highest sugar recovery of 12.40
per cent was achieved by M/s Seksaria Biswen Sugar
Mill with the crushing duration 144 days during
erushing season 2015-16. This sugar mill has crushed
9,56 lakh tonne sugarcane and bagged 1.184 lakh torme
sugar during year 2015-16. Similarly,
Dwarikeshnagar, Bundaki, Dalmia Sugar Mills,
Nigohi and Kisan Cooperative mills, Nijibabad also
achieved suger recoveries from11.42 to 1212% during

Table9.4. Economics of sugarcane production in sub-tropical States in 2015-16

wwmv;e. mmu.r EM!M; mnv.r
Yield (forme/ha) 763 616 573 04 514 692 56.8
Gross returmi (T/ha) 208721 160776 190992 147261 164892 126444 187FI5 144827
Cost of sugarcane production (¥/ka}

Operational Cost A 88207

58064 80436 57971 75942 58255  BOB32  BBOY7




yeat 2015-16 (Table 95). These sugar mills have
initiated steps to ensure minimal level of
extraneous material with cane for minimizing cut to
crush delay end reduced the post harvest sugar
losses in processing. Modernization and use of
uppraded technologies in sugar energy complexes
also go a long way in increasing sugar recovery and
products production varies drastically in sugar mills
owned by cooperative or private pector. There are
fluctuations in cane supply to the sugar mills which
affects their crushing duration, economic feasibility,
profitability and cane price payment situation.

Early maturing variety (EMV) Co (238 has
recorded maximum increase in all the surveyed
stigat mills. In some sugar mills such as Blawan,
Bundaki and Nigohi, Co 0238 has 60-80 per cent of
acreage under the EMV. Area under this variety
was 40 - 45 lakh ha in U.P during sugarcane
production season 2015-16. It is concluded that the
EMYV has a role in enhancing the sugar recovery in
U.P. Subtropical region experienced drought, no
cane lodging and ideal climatie conditions for sugar
accumulation during winter which may be a reason
tor higher supgar recovery during sugar season 2015-
16in U.P, Better sugat recovery and ressonable high
sugar prices have undoubtedly improved the
profitabilily and Anancial feasibility of majority of
sugar mills in sub-tropical region, Sugar sector may
be made economically viable in long term in this
tumiltuous phase through product diversification
such as bicethanol, Co-generation, bio-fertilizer,
bio-organics ke bio-plastic, pulp and paper efc, the
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Government of India made several policy
amendments and has opened avenues for ethanol and
power co-generation from sugarcane, It is an
oppertunity to harness the potential of this crop as bic-
energyapartfrombﬂngﬂmsuumeufsugarand
jagpery. Keeping in view the demand of petroleum
products in U.P. and implementation of 10-20 per cent
ethano] blending with petrol by year 2017, the sugar
mills should be equipped to produce ethanol from
heavy molasses and to switch over to ethanol
production in the situation of excess sugar production
for mm.ntmmng the domestic sugar prices. The timely
cane price payment to the farmers through
cooperative societies or directly to the cane farmers
ghould be ensured by the mills. Majority of the sugar
mills had adopted modern ICT tools such as computer
based sugarcane network system for dissemination of
thiedr advisary services, status of cane supply tickets
and price payment etc. Futtire of sugar mills in UP.
depend on profitable and sustainable technological
innovations, their adoption infrastroctural
development and also on government supportive
policies. The technological breakthroughs may lead to
better sugar production per drop of water. Linking of
gugarcane prices with revenue realization from sugar
and co-products; lenger duration cane area
reservation to sugar mills may aid the state toregain its
past glory for welfare of the farming community,
Development of data mining and
presentation toolsin sugarcane

The project was started with the objective to
provide a platform for analytical exploration of

Table 9.5. Sugar recovery and acreage under ealy maturing varieties in selected sugar mills

Sugar Mill Sugar recovery (%) Propartion of EMV (%)
2013-14 2095-16  Difference  2015-14 201516 Difference

Seksaria, Biswan, Sitapur 1017 1240 223 29 64 35
Dwarikesh, Bundald, Bijnore 1049 1211 162 3 67 36
Dwarikesh, Faridpur, Bareilly 9.65 1116 151 18 35 17
Uttam, Barkatpur, Bijnore 9.42 11.54 212 12 80 48
DSM, Dhampus, Bijnore 370 11.36 1.66 08 32 24
DSM, Mirganj, Bareilly B.B9 9.95 1.06 19 57 ag
Dalimia Sugar Lid., Nigohi 10.20 11.84 1.74 39 76 ar
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information in sugarcane domain. In order to achieve
these objectives, initiatives has been taken to developa
web partal which will be the central platform to access
various categories of information in sugarcane
domain. Structure of portal has been designed with
categorization of information in four domain viz.,
research, extension, industry, public and
miscellaneous,

Modules under research domain will provide
information about all aspects of sugarcane and sugar
research. Ressarch publications, techmologies,
networlk, advisory, manuals, voeabulary, expert links,
eic. will be various categories of information provided
under research domain, Stakeholders requiring
research information will be bencfitted from this
domain.

Information under extension domain will cater
the information requiremenis of farmers and
extension workers in agriculture, in general, and
sugarcane, in parHeular Package of practices,

FLDs, ITK, manuals, videos, efc., will be provided
through e set of modules under this category of portal.

Industry domain will fulfill information

ents of sugarcane and sugar industry in the

form of sugarcane production/utilization database,

training, policies, forecasting, resources, scheduler,
efe.

Information of general public will be provided
thtough puiblic domain modiiles. Medules will be
added to previde general information about
sugarcane facts, health benefits, history,

education/traingete

Miscellancous domain will incorporate
sugarcane/sugar news, jobs, learning options,
statistical data about sugarcane and sugar.

Further, modules have been developed to
provide links to sugsrcane/sugar facts, nutritional
benefits, and historical aspects under this partal.
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All India Coordinated Research Project on Sugarcane

The Indian Council of Agricultural Research
sancioned the All India Coordinated Research
Project on Sugercane (AICRPS) in 1970 as a Fourth
Five Year Plan Project to intensify research on
important problems of sugarcane having regional or
local significance with its headquarters at the Indian
Institute of Sugarcane Research, Lucknow, The
project aima at pooling the research resources of the
country involving State Agricultural Universitiesand
Sugarcane Research Statioms at Central and State
Institutes in a natonal grid for addressing the
regional and national problems. Since 1997, there are
22 regular centres located in 16 States of the country,
Besides, there are 14 vohuntary centres.
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Research Project on Sugarcane

Mandate
1, Evaluation of locally adapted sugarcane

varieties with improved yield and quality as
weell as resistarice to blote and ablotic stresses.

2. Development of package of practices for higher

Salient Research Achievements

Crop Improvement

Zonal Varletal Trial : In Peninsular Zone, the entry
Co 09004 (early) was found promising. In East Coast
Zone, the entry CoC 10337 (mid late) was found more
stable than the widely adepted mid Iate

varieties Co 7219, CoV 92102 and Co 86249 of the
zone, In North Central & North East Zones, BO 153,
CoP 08436, CoSe 09452 and UP 09453 in early
miaturity group wete found promising. BO 153 and
CoP 08436 were found more stable than the widely
adapted early maturing variety CoSe 95422 of the
zone, In mid late matority group, CoP 09437 was
found more stable than the widely adapted mid lage
maturing varieties BO 91 and CoSe 92423 of the zome,
In North West Zone, CoPb 09181 (early) and CoPb
09214 (mid late) were found promising. CoPb 05214
was found more stable than the widely adapted mid
late maturing varieties CoS 767, CoS 8436 and CoPant
97222 of the zone.

Besides, the stability of varieties under
Advanced Varietal Trials has been analysed using
simultaneous selection criterion for selecting
genotypes with high yield and stability by the
application of Additive Main Effects and
Mutltiplicative Interaction (ANMMI) miodel.

Bvaluaton and identification of climate
resilient ISH and IGH genetic stocks

A new expsriment has been initiated this year,
Evaluation of ISH & IGH genetic stocks for drought
tolerance is being performed at Padegaon,
Anekapalle, Faridkot and Karnal (SBI) centres, while
evaluation for waterlogging tolerance at Kolhapuer,
Vuyyuru, Motipur (IISR) and Pusa centres, -

Fluff Supply Programme : During the year, Breeders
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Crop Production

Agronomic evaluation of promising sugarcane
genotypes showed that recommended doses of
fertilizers were sufficient for achieving higher cane
and sugar yield. However, at Pantnagar and Uchani
in North West Zone, Pusa in North Central Zone,
Buralikson in North Esst Zone, Padegaon and
Thiruvalla in Peninsular Zone and Cuddalore centres
in Bast Coast Zone, 125% of recommended doses of

fertilizers promaoted significantly higher cane yield of
e varietes.

Response of NPK, micro- ernd secondary
nutrients in varied agro-ecological situations
revealed that the application of recommended
doses of NPK along with mulphux, zine and iron
promoted significantly higher cane yield,
Application of soil test based fertilizers was
at few cenires tiz,, Faridkot in North West Zone,
Thiruvalls, Mandya and Navsari in Pendnsular Zone
and Nayagarh and Anakapalle in Bast Coast Zone,
Manganese was necessary for application at few
locetions (Sriganganagar, Uchani, Navsari and
Cuddalore).

For enhancing stigarcane productivity and
profitability under wheat-sugarcane cropping
system in sub-tropical zomes, wheat sown in
November by FIRB method and sugarcane planted in
furrows in February or March was the most
remunerative at Faridkot and Lucknow. However, in
Pantnagar, Uchani, Pusa, Padegaon and
Powarkheda, significantly highest cane equivalent
yield was recorded under autumm planted sugarcane
infercropped with two or three rows of wheat
between two rows of sugarcane.

To accelerate germination in sugarcane by
priming of cane node, conventional 3-bud planting
without priming was found to give higher
germination as well as significantly higher cane yield
at nine centres. At séven centres, priming cane node
with cattle dung + cattle urine + water in 1:2:5 ratio
was found better. As compared to conventional
planting with 3-bud setis, planting of cane nodes
sul reduces the quantity of seed cane.

CPOAY o

el A e

Application of FYM @ 20t/ ha + inorgarics based
on soil test promoted significantly higher cane yield
and NMC followed by application of FYM @ 10+/ha +
biofertilizer (Azefobacter + PSB) + inorganics based on
soil test. The latter treatment was more cost effective
as 10 tonne of FYM can be substituted by the bio-

Plant Psthology

New isolates of red rot pathogen were tested on
14 differentials for identification of new pathotypes.
At Kapurthala, Karnal, Shahjahanpur and
Coimbatore, indication of new has been
reported. The finding needa further confirmation at
zonal testing cenires,

A total of 100 entries were evaluated for red rof,
smut, wilt and yellow leaf disease resistance. Red rot
reaction ranged from moderately resistent to highly
susceptible by plug and nodal cotton swab method.
Several varieties were found resistant to smut, wilt
and yellow lesf disease. At four centres, 80 ISH clonies
were evaluated for red rotresistance.

Survey reports indicated prevalence of red rot in
Karnataka, Madhya Pradesh and Rajasthan. High
incidence of red rot was recorded in Haryana,
Andhra Pradesh and Tamil Nadu on old varieties, in
general. Smut incidence was, in general, lower except
in Andhra Pradesh. Wilt incidence was relatively
higher in Tamil Nadu and Andhra Pradesh, Gressy
shoot disease was severe in Haryana, western and
central Uttar Pradesh and Andhra Pradesh. Higher
incidence of rust was recorded im Maharashire,
Karnataka and Andhra Pradesh. Sugarcane yellow
leaf disease incidence was higher in Andhra Pradesh.
Brown spot disease is gaining importance in
Maharashtra only. Severe incidence of mosaic was
recordedin Assam.

For management of brown rust disease,
mancozeb 75 WP (0.3%), propineb (0.25%),
propiconazole (0.1%) and triadimefon {0.1%) were
individually mosteffective fungicides.

For evaluation of varieties ngainst brown rust,

methodology for inoculating pathogen is being

[




Pune, Kolhapur and Anakapalle centres.
Epidemiological studies indicated that the disease
was favoured by high humidity, high rainfall and
lerwrer temperatirre, The disease appeared at the onset
of monsoon. At Uchani and Anakapalle, the disease
in carbendazim {0,10%) followed by foliar spray of
carbendazim (0.05%) three times at forinightly
intervals soon after the appearance of disease.

Entomoelogy

One hundred zomal varieties were evaluated
pgainst major insect pests. Grades of insect-pest
infestation, wiz., less susceptible, moderately
susceptible and highly susceptible on varieties were
recorded.

The parbeiled rice mediom was found simple
and cost effective for mass mulfiplication of the

Survey reports indicated high incidence of early
shoot borer in Haryana, Uttar Pradesh, Maharashira,
Karnatnka and Andhra Pradesh; black bug in
Haryana; Pyrilla in Haryana, Bihar and Andhra
Pradesh; root borer in Haryana, Uttar Pradesh,
Mshareshtra and Gujerat stalk borer in Uttar
Pradesh alone menly bug in Maharashtra and
Karnataka; scale in Maharashira and Andhra
Pradesh; white fly in Gujarat and Andhra Pradesh;
internode borerin Karmataks; and red mitein Andhra
Pradesh. During the year, top borer incidence was
relatively lower across the country.

Monitoring of insect-pesis and bic-agents in
sugarcane agro-ecosystemn showed that the bicagents
of early shoot borer, top borer, stalk borer, Pyrilla,
root borer, whitefly, woolly aphid, internode borer
and mealy bug were prevalent in sugarcane crop
agro-ceosystem.

Bio-efficacy of insecticides against mealy bugs in
sugarcane showed that treatment of setts: with
imidacloprid 70 WG/SP @ 25 g ai./ha effectively
reduced intensity of mealy bag at Navsari.

Population of early shoot borer, top borer,
internode borer and stalk borer was studied through
pheromone traps. The number of captures was
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planting or chlorantraniliprole 18.5 5C @ 375 ml/ha
applied asspray after 30 and 60 days of planting was
foumd mosteffective against eaxty shoot borer.

Technologies developed and recommended
e [Identification of sugarcane varietics

During meeting of Variety Identification
Committes, held at the Krishi Bhavan, New Delhi on
10" March, 2016, two varieties CoPb 08212 (early) for
North West Zone and CoP 09437 (Midlate) for North
Central & North East Zones, were identified for
release.

e Agrotechnologies

L Response of sugarcame crop to different plant
nutrients in varied agro-ecological situations :
Application of Zn & 5 kg/ha and 5 @ 40 kg/ha
along with NPK every year to sugarcane plant
crop was recommended for subtropics, while for
tropics, the application rate of Zn and 5 was 10
and 60kg/ha along with NPK, respectively.

. Enhancing sugarcane productivity and
profitabllity under wheat-sugarcane cropping
system: Where moisture is not a limiting factor,
Intereropping of sugarcane and wheat (12 or 1:3)
with sugarcane in furrow and wheat on raised
bed can be taker. Where terminal heat is a
problem, sequential sowing of wheat in
November/December in FIRB followed by
sugarcane planting in furrows in

February /March wae the best.

II. Priming of cane node for accelerating
germination ¢ For Peninsular Zone, wheve sofl
moisture does not deplete rapidly, planting of
primed cane node may be used as planting
material and for North West Zone; conventional
planting of 3-bud setts may be continued.

@ Disease & Insect-peal managemetit

Management of brown rust of sugarcane : Two

sprays of propineb (0.2%) or mancozeb 75 WP
(0.3%) at 15 days intervals from the initlation of
the symptoms were found effective against the
disease. The cost benefit ratio analysiz of
different treatments indicated the highest C:B
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controlled mealy bug of sugareane,
Group Meeting of AICRP on Sugarcane

The Group Meeting of All India Coordinated
Research Project on Sugarcane was hosted by the
Rejendra Agricultural University, Pusa (Bihar) on
December 15-16, 2015. The Opening Session was held
under the Chairmanship of Dr. ].S. Sandhu, DDG
{CS), ICAR, New Delhi. On this cocasion, Dr. ALKP,
Singh, Vice-Chancellor, RAU, Pusa was the Chief
Guest. Dr. | P. Upadhyay, Director of Research, RAU,
Pusa welcomed the participants. He gave the detailed
account of & ane culfivation in Bihar. He also
highlighted the achievements of SRI, Pusa. Dr. O.K,
Sinha, Project Coordinator (Sugarcane) presented the
anmual progress report of AICRP on Sugarcane for
the year 2014-15, Dr. Bakshi Ram, Director, ICAR-SB],
Coimbatore, apprised about the increasing area
under the variety Co 0238 in Uttar Pradesh, Haryang
and Punjab. He remarked that by 2050, there would
be requirement of 50 million tonne of sugar for
internal consumption which could be achieved by the

appropriate blending of varieties. He suggested that
during excess cane production, sugarcane juice may
be diverted for ethanol production.

Dr. AD. Pathak, Director, ICAR-IISR, Lucknow
briefly narrated the global production of sugercane
and sugar He mentloned that sugarcane s now
becoming a preferred crop not only for sugar
production, but also for bio-fuel, green energy and
other by-products like biv-plastics, bio-polymers efe.
Bioethanol from sugarcune juice, baggasse and
ceﬂ;ﬂnsmnmﬁrulmuldmeeloutﬂmmeasmg
requirement of ethanol for blending in petrol. Dr
A.K.P.Singl‘u,Vi:e—Clmme]]ar,RAU,Pusﬂ,inlﬂs
inaugural address, focussed on the supgarcane
research and development programme in Bihar and
constraints in sugarcane cultivation. He laid
emphasis on mechanization which can substantially
reduce the cosi of sugarcane cultivation

Dr. ]85, Sandhu, DDG (CS), ICAR, New Delhi and
Chairman of the session remarked that climate
change is becoming a serlous problem in most of the
crops. He laid emphasis on developing sugarcane
varieties tolerant fo climafic change and abiotic
siresses, which can be accomplished by making

Pandey, Divector, SR, Pusa.

A joint session wes held under the
Chairmanship of Dr. ]S, Sandhu, DDG (C5) for
identifying constraints in sugarcane produckivity.
Scientists from different states apprised the major
constraints in achieving higher cane productivity.

The conrurrent technical sessions of Crop
Improvement; Crop Production, Plant Pathology and
Entomology were held to review the armual progress
of research work and formulation of technical
programme for 2016-17.

Zonal Breeders Meet

Zonal Breeders Meet was organized by the All
India Coordinated Research Project on Sugarcane at
the EID Parry India Ltd., Nellikippam, Tamil Nadu
on 29" January, 2016. Sugarcane Breeders from
different centres in Bast Coast Zone, North West
Zone, North Central and North East Zone
particdipated in the maeting. Dr Manjunatha 5. Rap,
Associate Vice President, EID (Parry) India Lid,
welcomed the participants. He briefly mentioned the
IndiaLtd., at Nellikuppam and Pugalur centres,

Mr. M. Balaji, Senior Assodate Vice President
gave the glimpses of the sugar mill. He informed that
the factory was one of the oldest sugar mills in the
country and Hime to time, it was upgraded with the
latest technologies. The modem mill has 6,500 TCD
crushing capacity, 120 t/day of sugar refinery, 24.5
MW of power production and 75 KLD of alcohol. The
factory collaborated with 20,000 farmers in the
process Thecru.shmgduraﬂonofﬂ\euﬂ]lhadcm




sugar recovery will benefit the mill significantly. The
mill iz also unique in achieving zero discharge as
every part of the cane was converted into a useful
productand no wasteis letout from the factory.

Dr OK Sinha, Project Coordinator, AICRP on
Sugarcane, in his introductory remarks, thanked the
management of EID Parry for conducting the Zonal
Breeders Meet at Nellikuppam. The forum also had
given more opportunity to interact with the breeders
closely to sort out the tachnical programme for 2016-
17. Zonal Breeders Meet was conducted first time by
combining the four zones (NWZ, NC & NEZ and
ECZ) representing both tropical and subtropical
zones. Among the five zones, East Coast Zone is the
only zone having coastal eco-gystem under which
sugarcane is being cultivated. The zone has major
problems like waterlogping and hipgh humidity. Most
of the entries in the ZVT were showing susceptibility
to red rot and pathologists must work out the
precision screening strategies for identification of red
rot resistant clones. Recently released variety viz.,
CoOr 00151 as well as CoA 92081 have shown
resistance to red rot and hence can be used as parents
for developing red rot resistant varieties. He
informed that the meeting would be discussing on the
promotion of entries from IVT fto AVT and
finalization of technical programme.

Dr. Bakshi Ram, Director, ICAR-Sugarcane
Breeding Institute, Coimbatore and Principal
Investigator, Crop Improvement, ATCRP(S) in his
presidential address informed that the Vision 2050
document of SBI projected the sugar requirement of
48 million torme and the present productiom level is
around 28 milllon tonne. With the available
technologies at present, it might not be possible to
reach the target and therefore, breakthrough
technologies are required, At present, varietal
replacement ia very poor and if the new variety does
notrecord more than 20% yield improvement, neither
the farmer nor the sugar mill would be interested in
the new vatiety. I[CAR-SBI, Coimbatore had iniHated
a new research progarmme on true seed technology
which had several advantages including saving of
huige quantity of cane planting material. Already the
Institute had made several crosses invelving inbreds
and the progenies would be evaluated for cane yield
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factory area cotild be inmtegrated in expanding true
seed technology. In the varietal development front,
he expressed his concern that many released varieties
were not spreading fast in the zone. There should not
be any restriction by a State to introduce a released
variety developed by other States within the zone,
The standards used in the ZVT had detertorated and
expression was poor in the trials and the centres
ehould use healthy seed material for the standards.
The clones propoved by some centres like Cuddalore
show susceptible reacton to ted rot in the IVT itself.
Hence, red rot testing should be done perfectly as per
the procedure adapted by AICRP(S).

Technical session of the Zonal Breeders Meet was
chaired by Dr. Bakshi Ram, Director, ICAR-
Sugarcane Breeding Institute, Coimbatore. Selection
of IVT entries for promoting to AVT, fluff supply
programme and National Hybridization Garden
were discussed in the meeting. Important decisiona
taken in the meeting are given below:

e In North West Zone (NWZ}, among the ten
entries evaluated in IVT (E), four entries viz., Co
12026, Co 12027, Colk 12203 and CoPant 12221
were aelected based on juice sucrose (%) at 107
month, red rof resistonce and Aeld stanid. These
five entries will be evaluated in AVT (E) I Plant
during the year 2016-17.

¢ Among the 15 eniries tested in IVT (ML), six
entries namely, Co 12029, CoH 12263, Colk
12205, CoPant 12226, CoPb 12211 and Co512232
were selected for conducting AVT (ML) I Plant
trial during the year 2016-17.

¢ In North Central Zone, five entries were
evaluated in IVT (E) and three entries viz,
Colk 12207, CoP 12436 and CoSe 12451 were
selected for lesting in AVT I Plant (Early) ixial
during the year 2016-17.

e Among the six entries tested in IVT (ML), four
entries namely, CoLk 09204, CoLk 12209, CoP
12428 and CoSe 12453 were selected for
conducting AVT (ML) 1 Plant trial along with
three standards during the year 2016-17,

¢ In East Coast Zone, eight entrics were evaluated
in IVT (E} and five entries iz, CoA 13322, CoA
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rot and cane stand, out of eight entries tested in
IVT (ML), three eniries namely, CoA 12324, CoC
13339 and CoOr 13346 were selected. Along with
these three entries, the entry CoA 11326 which
was under multiplication in the centres during
2015-16 would be also included and a total of
four entries would be tested in AVT (ML) 1 Plant
trial during the year 2016-17.

Project Coordinator may write to UPCSR on
significant difference reported in the red rot
reaction of the entries compared the red rot
rating teported by other centres of NWZ.

Some of the entries showed poor juice quality in
IVT stage itself although good juice quality was
presented while proposing the variety two years
back. The proposing centres may take care on the
julce quality while proposing new entties.

Shortage of seed raaterial in Co 13033, Co 13034
and CoPb 13181 was intimated by Lucknow.
Karnal centre will supply sufficient seed material
to Lucknow.

Shahjahanpur will supply Co$11232 to Lucknow
centre which reported shortage of seed material
dueto infection by wilt.

Thebest entries identified from the two plantand
one ratoon crops in AVT will bermultiplied by the
centres for af least three years for inelusion as the
latest check when the variety is notified for the
Zome.

The latest released early vatiety Co 05009 and

mid late variety Ce 05011 will be supplied by
Kamal centre toall participating cendres of NWZ.

CoLk 12207 was reporied to be highly
susceptible to red rot only at Motipur centre
which may be checked again.

CoLk 94184 will replace BO 130 as early
standards from 2017-18 enwards in
NC & NEZ and the seed material of Colk 94184
will be supplied by Motipur to all centres of NC
&NEZ,

Poor juice quality of entries under evaluation in
BCZ was discussed at length. After a detailed
discussion, it was decided to complete the
selection in seedling population during the 2
fortnight of December for selection of high
sticrose clones,

The latest released mid late variety Co 06080 will
be supplied by Coimbatore to all participating
centres of ECZ.

All the four centre which are evaluating
ISH/IGH clones for drought tolerance will plant
new Plant I crop trial with all the 27 entrjes.

Co 6907 and Co 7219 are removed from
standards in early and mid late trials,
respectively in ECZ from the year 2016-17
onwards.

ICAR-SBI, Coimbatore will send a format for
identification and evaluation of Zonal Crosses to
all the fluff receiving centres.
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Technology Management

ICAR-Indizn Institute of Sugarcane Research has signed Memarandum of Understanding (MoLls) with private firms

to commercialize following Institute technologies:

Name of Technonlogy Name of Cantracting Party Date of Licensing Revenue Earned ()
Sugmreane planter and other Orpet Agro Industries, 27.05.2015 30,000
equipments Muzaffarnagar
Sugarcane plarniter and other Kisan Agro Industries, 08.09.2015 30,000£
equipments Saharanpur
TISR Model Jaggery Unit Shri Prabhat Tha, West Champaran 22022016 30,000
Sugarcane Process Machineries K5 Projects and Process 04.02.2016 30,000~
Engineers Pvi Ltd., Lucknow

TISR Model Jaggery Unit ARB Organic Jaggery, Hisar 22022016 30,000~

TISR Model Jaggery Unit Sri Radha Krighan Jan Kalyan 07.03.2016 30,000+
Sansthan, Modinagar, Ghazisbad

Sugarcane Process Machineries  Patel Manufacturing Company, 05.03.2016 30,000£
Cujarat

An awareness programme on Intellectual
Property and Techmology Meanagement was
organized to sensitize the sugarcane sclentists in the
Institute on November 16, 2015. The programme wes
attended by 33 sclentists. One external expert was the
main speaker on the cecasion. A patent tool box for

sugarcane was prepared and using this tool box the

Iwﬂﬂll L
Merkailffiziers| . RN
'“hm!ﬂmﬂlmagrnumnn‘

delivered the lecture on IP Management with special
emphasis oncopyrights to all the Scientists of Institute.

Other activities

® A proforma for reviewing of MoAs has been

prepared and sent to all contracting parties
having the agreementwith the Institute.

® A Technology and Machinery Demonstration
Melawas oxganized onMarch 18,2016,

e An undertaking on “No Plagiarism” is being
obtained on every research paper being
submitted for publication to PME Cell of the
Insttute.

® [P issues have been considered in Mol signed
with SAUs and other Universities for capacity
building of researchers, in pr researchlab
facilities or in guiding the M.S¢. /Th. D Theses/
research workof thestudents,




Outreach Programmes and

Outreach programmes of the Institute consist of
providing sexrvices to distantly located cane growers.
sugar mills and other stakeholders who de not have
direct and easy access to the Institute services such as
trainings and exposure to the Institute technologies. In
addition to delivering services, cutreach programmes
prmride an educational role and raise the awareness of

services. Awareness and entrepreneurship
development programmes, assessment of
technolegies and frontline demonstrations in farmers'
fields, prototype feasibility testing, kisan goshfhes,
field wisits and adoption of villages in different
districts of Uttar Pradesh, Bihar and Mahareshira
constifuted the institute outreach programrmes during
the year, as per details given below ;

Breeder seed production in sugar mill areas

Breeder seed production of six varieties wiz.,
Colk 94184, Co 0232, CoP 9301, Co 0238, Co 0118 and
BO 153 was carried out in 46 ha at Harinagar,
Haganpur and Narakatiaganj sugar mdll areas in Bihar
state. About 24000 gt. of breeder seed was produced
for distribution to farmers.

Assessment of sugarcane cultivation
machines (RMD and RBS cum planter) on
farmers' fields

During three years i.z, from 2012-2015, a total of 97
demonstrations on Ratoon Promoter machine
developed by ICAR-IISR were conducted in Biswan
sugar mill (Sitapur) zone area to promote the adoption
of this machine by the farmers. Detomatratiors on this
machine was conducted in 20 villages covering 71.89
ha ratoon area (39.52 ha under ratoon promoter and
32.37 ha under conventional practices, Figure 12.1).
The average yleld obtained for demo plots, was 69.32
t/ha which was 15,17% higher than the yield of 60.19
t/ha obtained in conventional plots (Fig. 12.2). In all
demonstration plots, ratooh promoter was
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Transfer of technology

operational and maintenance aspact of the machine to
the cane development staff of the sugar mill and
bemeficiary farmers, Data on performance of machine
was collected by conducting personal interview of
cane growers. The analysis of collected data indicated
that 86.67, 73.33, 93.33, 86.67, 40,00 and 40,00 per cent
beneficiary farmers’ were satisfied with the operations
like stubble shaving, off barring, deep tilling, earthing
up, fertilizer application and chemical application,
respectively. Atthe same time, saving of average 30-4(
labours /ha and net saving in cost to the tune of T 4,500~
6,000/ha was recorded in demo plots over
conventional plots. With 9.13 t/hamore yield in demo
plots farmets also earned extra revenue of T25,564/ ha,
in addition to saving incost of ratoon crop raising with
Ratoon promoter. Out of total beneficiary farmers,
about 47% farmers wish to adopt this machine very
soon and rest of the farmers efther do not want to
adopt (20%) or yet not decided (33%) in this regard.
However, 60 % farmers apined that higher cost of the
machineis majorobstacle inadoption of this machine.
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Adoption of villages under “ Mere Gaon Mera
Gaurav”scheme

“Mera Gaon Mera Gauray”, an inmovative scheme
of ICAR is being implemented by the groups of
scientists of ICAR-IISR, Lucknow. The Institute
constituted 13 multidisciplinary teams (each of four
scientists) to promote the direct interface of the
seientists with the farmers to hasten lab to land
process. Dr. R.S. Dohare, Principal Scientist
(Agricultural Extension) is the Nodal Officer at the
Inatitute level for implementation of the scheme. The
team of scientists selected 63 villages in five districts of
Uttar Pradesh viz, Sitapur (38), Faizabad (10),
Rachareli (5), Barabanki (5} and Hardei (5), Based on
baseline sutvey in the selected villages, the problems
of the farmers to be addressed were priozitised. The
scientists offer farm advisory services in agriculture
and other allied areas by paying their personal visita at
home and field to the farmers. The mobile user farmers
have also been identified for making delivery of farm
advisory more rapidly in case of immediate concern
among the farmers in selected villages. The keam of
scientists collected soil samples at farmers' field and
analywed in the Institute laboratory. A total of 310Scils
Health Cards with specific recommendations have
been provided to the farmers go far. The activities are

Adoption of trench planting on the farmer's field
being continued in the villages for harnessing benefits
of improved farm advisory and technological
backstopping to the farmers as well as to personnel of
ling development departments functioning in the
villages.

Frontline demonstratlon of ISR desp Fucrow
sugarcane catter planter

deep furrow sugarcane cutter planter were conducted
at farmers fields in Muzaffarnagnr, Bahraich (U.P.

and Bast Champaran (Bihar) in 10.4 ha Geld covering
20 farmers. Bffective field capacity of the plantexr was
0.16-0.20 ha/h. Cost of planting was reduced by 50%
as compared toconventional method of planting,

Frontline demonstralions of IISR fractor operated
paired row trench planter

Frontline demonstrations of ISR bractor operated
paired row/irench planter was conducted at farmers
fields in Sitapur district in 2.0 ha area. Equipment is
used to plant one pair of sugarcane at 30 cm row
spacing in deep and wide furrow (trench). The row
spacing between the subsequent pairs could be varied
end previously planted rows, Cane was planted under
30:120 con row geometry. Effective field capacity of the
planter was 0.20 ha/h. Cost of planting was reduced
by 50% as compared to comventional method of
planting,

Prototype Feawibility Testing (PFT) of tractor
operated reaper binder

Tractor operated reaper binder performs

L |
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different places, the Director stressed the need for
enhancing sugarcane productivity by improving soil
productivity by way of applying organic manures
through cane trash, SPMC, green manuring,
intercropping with pre-seasonal sugareane, Farmers
of the area have started adopting intercropping with
pre-seasonal sugarcane, trash mulching efc, for
enhanced productivity and profitability. ICAR-IISR
Biological Control Centre of Pravaranagar (MS) is
being strengthened to provide insect pest and disease
: management services and adequate backstopping as
N Vit perneed of Maharashiva siigarcans farmers,

Quality jaggery makingservices In Bihar

A model jaggery plant was established at ISR
Regional Centre, Motpur (Bihar). The unit was visited
by Hon'ble Minister of Agriculture and Farmers'
Welfare, Sh Radha Mehan Singh fi whe inaugurated a
Farmers' Training Home and Jaggery Training Unit.
Dr Ttrilochan Mohapatrs, DG, ICAR and Secretary,
DARE, Govtof India and DDG (CS), ICAR also graced
the occasion. The unit would cater to the

entreprencurial developmental needs of jaggery
producers in the state of Bihar.

Hon'bie Minaster of Agriculture & Farn ers Walfare,
Gel addressing farmers at 1IEE BEC, Motipur

Fleld day - cum farmers' interaction prograsume in
Pravaranagararea of Mabarashira

An extensive sugarcane feld visit was carried out
by ISR scientists in the sugercane factory command
area of PDVVPSSK Litd., Pravaranagar and interacted
with a large number of farmers. In this field day-cum
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Mass multiplication and field colonizstom of
Trichogramma chilonis and distribulion against
early shoot boxers im Pravaransgar Area of
Maharashtra

Mass multiplication and distribution of
Trichtogramma chilonis (Tricho cards) against sugarcane
borers were carried out in different v ‘around
Pravaranagar. Mass multiplication of Trichogramma
chilonie Ishii was done on eggs of rice moth, Corayra
cephalonica Stanint in the laboratory. Trichocards are
prepared from UV treated hosteggs. Trichocards were
distributed to the farmers of the drea,

Entrepreneurship development for
sugarcane seed production and
multiplication

During the year 2015-2016, seed cane crop of
seven selected varietes iz, Colk 94184, ColLk 9709,
CoPk 05191, Co 0118, Co 0238, Co 05011 and CoH 128
was sown on factory farm and farmers' fields in mill
zome area. A total of 40 seed cene plots in 7,70 ha area
was maintained in the five villages in the command
area of sugar mill (Table 12.1), The crop was sown with.
recommendad practices for seed cane crop raising.

The average yield obtained for seed cane crop of
different varieties maised during last season je. 2014~
2015 were 110, 115, 88, 92 and 89 t/ha for varieties
CoFk 05191, Co 0118, CoH 128, CoLk 94184 and Co
05011, respectively. However the average seed cane

Table 12 L Ho eof plota & arsa underseed gans crop
of sach vanety (2015-16)

Sugarcane variety Ne. of plets Ares in ha

CoPk 05191 16 388

Co (0118 9 1.88

CoH 128 2 0.24

Colk 941684 4 042

Co 05011 4 046

CoLK 5709 4 0.50

Co 1 0.32
Tatal area 40 7.70

yield for all varieties was 98.80 t/ha (Table 12.2). A
total of B10.40 tontie seed cane was produced out of
which 60-80% was utilized as seed material to raise
seed cane crop in order to multiply the quantity of seed
carie of new varieties and rest of the harvested cane
was supplied by farmets to sugar mill for crushing.
The average nef profit recorded for seed cane crop was
¥ 255,581 per he, however, it varies between ¥ 1,89,520
to T 2,88,700 per ha which is much higher than the
average net profit of ¥ 80,000 to 1,00,000 per ha earned
by cane farmers in mill zone area.

farmers was organised in the months of September,
October, December and February to provide
information in seed cane crop raising. motivate the
farmers for enterprising in cane seed production and
multiplication of new sugarcane varieties. The data
on entrepreneurial ability of farmers was collected
with the help of interview schedule comprising 10

Table 12.2. ¥ield, seed cang production & utilization, economics of serd cane erop of ¢ach varicty (2014-15)

Vatiaty Total sesd

Average

S#ad cnns utilization

Baturn ( Mlia)

et

yield cane poatisrn =
; . : Profit
(tfha) prodized C tha)

(t) Far geed Crushing Seed @ Crushing - .

. . Tetal
meultiply- 3500 @ 280-
satron 290/g
CoPlk 110 43120 e 231000 1.27.600 3.58,600 258.600
05191 (E0%4)
Co 0118 115 5520 44 16 (B0%) 3, 22000 66,700 388,700 2887700
{20%

CoH 128 .88 5975 6283(70%) 2583 2.15800 73530 189520 183520




parametbers/ traits of entrepreneur behaviour (EB) viz.,
risk taking, innpvativeness, hope of success,
persuasability, manageability, self confidence,
knowledgeability, persistence;, use of feedback;
achievement motivation.

Pre-Kharif Kisan Sammelan oxganized

Pre Kharif Kisam Sammelan was organized by
Krishi Vigyan Kendra, ICAR-ISR, Lucknow on July
11, 2015 with the objective of creating awareness
among the farmers on developed latest technologies
from various research institutions/ agricultural
universities and acquainting about effect of climate
change on the various crops,. Technology showcasing,
techmical sessions, award for inmovative farmers,
farmers-scientist interaction, and farmers' feedback
werethemajorcamponentofthgpmgmmme The

was inaugurated by Shri Kaushal
Kmhm'e, Hon'ble Member of Parliament and presided
over by Dr. OK. Sinha, Director, ICAR-NSR,
Lucknow. Dr. U.S. Gautam, Zonal Project Director,
Zone-IV, Kanp'u.r, Dr. M.C. Diwaker, Director,
Directorate of Sugarcane Development, Ministry of
Agriculture and Farmers Welfare, Govt of India and
Dr. 5. Rajan, Director, ICAR-Ceniral Institute of Sub-
tropical Horticulture, Lucknow were Specidl Guests
of Honour. Dr. O K Sinhs, Director, ICAR-IIER
welcomed the dignitaries and farmers, He focussed an
developed technology of sugarcane and [linked
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farmers for its dissemination at farmers field, In his
introdu remarks, Dr. RXC Singh, Head, KVK,
Lucknow highlighted the objectives of the programme
and role and achievements of the KVK. Dr. MC
Diwakar called upon the scientists +to avail benefits of
central scheme for sugarcane development. Dr.
Shailendra Rajem, Director, ICAR- CISH, Lucknow
focussed about latest developed technologies for
mango, guava, bael, famsin and ol and highlighted
the need for the development of proper linkage
between KVK and research insttuHons. Dr. US.
Gautam, Zonal Project Director, Zone [V emphasized
on the awareness among the farmers pertaining to
innpvative technologies, focussed on farmers-farmers
extension tools for transfer of technology at grass root
level. He stressed upon the secondary agriculture,
value addition in horticultural produce, empowering
the farm women in agricultire, formation of Self Help
Group and linked with ing institution for
providing financial supperts, capacity building of
raral youths for skill develppment in various
enterprises, developing market linkages for getting
remunerative prices of agricultural produce for
improving livelihsiod of forming commumity. Sh.
Kausal Kishore, Hon'ble M.P. gave valuable remarks
onorganic farming, concept of Swadeshi in agriculturs,
conservation of landraces and wild genotype, and
vermi-composting, production of manure, bio-
pesticide, conservation of indigenous planting
materials and quality seed production. He
emphasized that farmers should avoid excess use of
chemical fertilizers, pesticides and use of hybrid seed
forimproving the productivity of farm and soil health,
Hge mentioned that there was need to conserve the
traditional knowledge and ITK {Indigenous technical
knowledge), which is' treasure of our agriculture,
Without this, our agriculture cannot sustain and will
not folfil the requirement of future. Dr. R.K. Singh
extended sincere thanks to all dignitaries, farmers,
experis, and press &media personnel.

Technology and Machinery Demonstration
Mela organized atICAR-IISR, Lucknow

A Technology & Machinery Demonstration Mela
and AICRP Lucknow centres at ICAR-TISR,
Lucknow on March 18, 2016. A total of 650 farmexs from,

different districts of Uttar Pradeah visited the Mela.
The Mela wu.iuaugurﬂa&hy ﬂaeChieiGﬂest, Dr.
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mechenization affordable to them. Dr. Singh also
emphasized that mechanization is helpful in solving
the problem of scarcity of labourers for agriculiure,
econpmy of seed, fertilizer and water application,
better germination, and in increasing farm
productivity and income. Highlighting the potential
and benefits of machineries developed at IISR,
Lucknow, Dr. A.D. Pathak, Chairman of the function
and Director, IISR pointed out the need for
Government support in terms of providing enabling
policy environment for speedier dissemination of
these farm machineries, He also highlighted that such
mechanization events have been organized all over
the couniry under the ambit of ICAR AICKEP Schemes
on the Farm Implements and Machinery as well as
under AICRP on Post-harvest Technology.

The Mela event was coardinated by Dr. AK
Singh, Head, Division of Agricultural Engineering:
Speaking on the occagion, Dr. Singh stressed the need
for mechanization in sugarcane keeping in view the
Iabour scarcity in villages due to implementation of
number of employment related Government schemes
end informed ebout the success stories of farm
implements and machineries developed at the
Institute. Dr. 5L Anwar, Incharge, Jaggery Unit
apprised about the matritional qualities of jaggery and
its medicinal value and propased the vote of thanks.
About six hundred and fifty farmers from various
districts of Uttar Pradesh participated in the Mela.

During the Mels, farm machinery developed at
ICAR-IISR, Lucknow for mechanization of sugarcane
agriculture and jaggery ring technology
uﬂuﬂngthreepau]aggﬂyﬂ:mam moulding frame
and storage bins were exhibited and explained to the
farmers. Live demonsttatioms of machineties were
also performed in front of the farmers. Main piece of
attraction was field demonstration of deep furrow
sugarcane planter, trench planter and sugarcane com
potato planter, The farmers took keen interest in the

machinery and equipment exhibited and expressed
satisfaction that their visit was very fruitful.

Jaggery making technelogy was also
demotnistrated to visiting farmerm,

Transfer of three pan furnace technology
for jaggery manufacturing

Krighi Vigyan Kendra, Lucknow Activities

During 2015-16, a total of nine on-farm trials
(OFTs) on different thematic areas were conducted to
identify the suitable technologies of various farming
systems in Lucknow district Four hundred and
twenty demonstrations in 92 ha area were conducted
under diffevent crops and 1,000 animsls were covered
gix training programmes were conducted for farmers,
farm women, rural youths, and extension personnel.
Apart from above a total 1720 participants (1178 male,
542 female) attended KVK programmes on different
aspects of training. Mereover, this KVK also organized
Kharif Purva Kisen Semmelan, Internatiomal Soil Day
and Pradhan Maniri Fasal Bema Yojana. The details of
the achievements of KVK, Lucknow is given below:

A. Omn Farm Testing/Trials (OFTs): Nine OFTs were
conducted pertaining to various disciplines as pet!
identified major thrust areas. OFIs are most
important mandatory component of KVK imder
which evaluation of recently developed
techmologies or varieties is carried out in specific
agro-climatic condition for developing
recommendations or popularization. The details

areasunder:
e Evaluation of orgamic crop production inrice
s  Evalpation of newlyintroduced HYV of wheat
® Increasing cropping intensity through
diversificationin Lucknow district
Integrated disease managementin vegetable pea
Management of leaf webber in mango orchard
Evaluation of biological practices in potato
Evaluation of biclogical practices inmango
Evaluation of improved mango harvester for
picking of mangoes
e Effactof perennial fodder grasses to milch animal
B. Frontline Demonstration: A total of 420 FLDs on

oil seeds pulses and other crops or enterprises
were conducted at farmers' Geld in an area of 92.0




Perfarmance of Frontline demonstraions on Ollseeds

No.of Ared Yield (syhe) .

Tudmnlpgyv

. arlely
farmers
(ha)

Crop .
demonstruted Demo
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Frontline demonstration on livestock

Cabagery ‘Mma of th bechnology Nwof Undts (Animalf Poaltryf ‘Majer parasmaksrs ¥ change bn mador
Vaceinatiom Fakshs Richack Veccine 1000 Vaccinabed ‘Not vaccinated 100% FESFMD dis,
e

R o e o of xtenslos pessangsl
Advisory Servicss 125 - -
Thagnoutc visdts 9 125 =
Blald Doy 4 200 -
Gronp discussions 11 1B0 an
Kiscen Goshitis 8 150 =
Film Shows b 500 16
Wlsan Mele 1 50 =
Exhibitigne 3 7=0 n
Selertiuty’ vialt b farmers fields 105 765 -
Parmen’ seminar/ workabop 1 450 50
Methed Demonstrations 14 BT =
Celebwation of imporbumt days m 7 -
Total 31 ws 154

D. New nitiatives: 2016, The delegation was accompanied by four othex

« Established alow cost mushroom production unit members to provide their logistic support. The

at KVK fo skill farmers of Lucknow district delegation was welcomed and a brief account of IISR

e Evaluation of different organic products in activities was provided In an interactive session

horticultural crops organised on the occasion. The delegation apprised

o Large scale demonstration of pulse crops in about the state of sugarcane cultivation in Indonesia

Lucknow district and highlighted the problem of low cane yields in the

¢ Introduction of exotic vegetables as a high value country. The President, Mr. Subiyono also highlighted
cropin Lucknow district

o Popularization of intercropping of turmeric in
mango orchards

¢ Introduction of plastic mulch in vegetable
cultivation

+ Introduction of pruning and stacking in tomato
cultivation

¢ Popularization of perennial grasses as a fodder
crop

e  Value addition of different horticultural erops

Initiatives with foreign cane growers and
millers

Indonesian Delegation of State owned Sugar
Factories vislted ISE, Lucknow




that Indonesia meet most of its suger demand from
imports and is interested to reise the domestic
production of suger. The delegation highlighted that
very cld varieties are being grown in Indonesia snd
there is 2 need to replace these varieties. The
delegation was desirous of exchange of planting
material between the two countries and is eprnest o
have collaboration with TSR, Lucknow for bringing
about higher productivity. After discussion, it was
agreed that (i) there is a need for collaboration in
sugarcane research with Indonesia where in high
sugar breeding stocks developed at I1SR could be used
for strengthening breeding research in Indonesia. (i)
ISR may help Indonesia in the rejuvenation of old
varieties, (iii) The Indonesion Sugar Industry is
finding it difficult to attract best researchers, hence
with the help of TISR; the capacity building of
researchers could be carried out.
Visit of South African Cane Growers

A ten member delegation of Natal Cane Growers
Association, South Africa under the Chairmanship of
Mr. Yaga Govender, the President of the Association
visited the ICAR- Indian Institute of Sugarcane
Research, Lucknow on February 25, 2016, The
delegation was interested to diseuss certain issues
periaining to suparcane cultivation in South Africa.
An informal interactive session was organized

Annual Beport 2015-16

wherein the Heads of the Divisions and a few invited
scientists participated in the discussion.

The President of the Association gave a brief
glimpse of the sugarcane cultivation scenario and
highlighted the major constraints in sugarcane
cultivation in the South Africa. The delegation
highlighted that sugarcane cultivation in South
Africais generally rain fed and about 95% cane is
burnt before harvesting. The use of ripeners is being
carried out and there is problem of thrips and borers as
well a3 smut, rust and mosaic diseases. It was also
highlighted during discussion that the biocontrol of
inzect pests and diseases is still on experimental basis.
The crop is cultivated on miniomum tillage and 7
consecutive ratoons are taken. The yield levels vary
from 60-70t/ha.
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Services to industry

ICAR-IISR, Lucknow carried out the evaluation of some new industrial products which have the use in
sugarcane cultivation. The evaluation of products such as insecticides, pesticides, weedicides, fungicides, seed
material and other chemical formmulations has been carried out on sugarcane crop. The evaluation was carried out by
signing a Mol] with the company or agency as per details given below (Table 13.1).

Table13.1, MoUs fur Contract Research- service to industry

Detmils of the project

Response of seaweed saps and potassic
fertillzer In sugarcane yield
Performance evaluation of different
pecHupaic fertilizer in sugarcans
Bio-efficacy testing of FMC (T) 113 againat
termites n sugarcane
Evaluation of efficacy of Lancergold
(Acephate 50% + Imidacloprid 1B %SP)
against black bug, earty sheot borer,
white grub and termite

Bffect of Biodeg products on biochermical
attributes, cane yield and juice quality of
nigarcans

Hffact of Silixol on growth, yleld and
juice quality attributes of sugarcane

 products on

of Cytozyms
g;:uwl:h.ymldand.qmlﬁyufsugucme

Evaluation of efficacy of sulphur and zine
cantaining complex fertilizers for

enhancing yield through balsnce
rutrition of different crops in India

Bivefficacy evaluation of tembotrione 420
5C (laudis 420 5C) in sugarcane

Hvahuation of Atrazine 50% WP against
.

Budget Durution Aspociated researchers
®in
lakch)
5.00 2015-16 Ishwar Singh
10.00 01617 Ishwwar Singh
750 2m4-16 Arum Baiths, RJ. Lal and
S Shukla
200 201416 Arun Baitha, RJ. Lal and
SK. Shukla
ano ANa1é Redha Jain, A. Chandra
and 5K Shukla
500 AHT14-16 Radha Jain, A. Chandra
10.00 2015-17 A K Shrivastava, !
Singh, 5P Shukla and CP
1511 201517 EK Shukla
800 201618  V.P.Singh KK Singh,
SN, Singhand SK.
Shukla
3.00 2016-17 V.P.Singh, V K. Singh,

S.K'..Shﬂkla snd TX,




Response of sugarcane to seaweed sap and
potassicfertilizer

The research project on 'Response of sugarcane
to seaweed sap and potassic fertilizer' was funded by
CSIR- Central Salt & Marine Chemicals Research
Ingtitute, Bhavnagar (Gujarat), A field experiment,
comprising twelve treatments including seaweed saps
and potassic fertilizers was conducted during 2015-16
in randomized block design (RBD) with three
replications. Seaweed saps, Kappaphycus, Gracflaria
and GAjyfree K eap, in addition to 75% of
recommended dose of fertilizers (RDF) was applied in
three (60, 90 and 120 days after planting, DAP) and
two (90 and 120 DAP) sprays with 5.0% sap solution
and compared with 75 and 100% RDF. Two
indigenous potassic fertilizers, sulphate of potash
(5OF) and schoenite were compared with murate of
potash (MOP). In seaweed sap ireatmenis, cane selis
were alsp treated with 1.0% sap solution before
planting. The soil of the experimental site was sandy
loam in texture, low in organic carbon (0.32%),
available nitrogen (2274 kg/ha), medium in
phosphorus (263 kg P,O,/ha) and potessium (1824
kg/ha) and slightly alkaline in reaction (pH 8.4).
Sugarcane variety CoPk 05191 was planted on March
30, 2015,

The experimental findings revealed that
germitiation in sugarcane improved with cane sett
treatment with 1.0% seaweed sap solution. Sett
treatment with 1.0% sap solution of GA,-free K sap
significantly enhanced germination in sugarcane, The
tiller population recorded on July 13, 2015 was
significardly the highest (265.4 thousand per hectare)
in the treatment of GA,free K sap. The tiller
population started declining after the month of July
due to tiller mortality. Plant height, LAl and dry
matter accumulation were also improved with
seaweed sap application. The sugarcane plant height,
recorded at harvest was the highest (240 cm) in the
treatment of schoenite application. Application of
seaweed sap spray improved the cane yield due to
higher NMC, cane length and cane weight Among the
seaweed saps, the cane yield was significantly

highest
(78.89 t/ha} in the treatment of GA,-free K sap applied
at 60, 90 and 120 DAP to the tune of 17.03% over

ceendenl (7R% RTIEY due & hioher BRA atid  Sane
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Bio-efficacy evaluation of atrazine 50% WP
against weeds in sugarcane

Weed problems have increased with high-input
agriculiure, These necessitate continuous monitoring
and upscaling of weed management sirategies on a
long-term basis, being a long duration,
availability of wider inter space and initial slow
growing nalure of cane crop encourages the weed
growth, right from planting to harvesting, Weeds limit
the cane and sugar yield, relative to its species and
intensity. Evaluation of new herbicide molecule/new
commercial product of established herbicide is a
continuous process for upscaling of weed
management strategies, Keeping these peints in view,
a field experiment on spring planted sugarcane was
carried out during 2015-2016 with aim to aseess the
bio-efficacy of new commercial product of atrazine
50% WP alone and in combination with other
herbicides /methods on growth and development of
weeds in sugarcane. Fleven treatments consisted of
sole application of atrazine and sulfentrazone; and in
sequential application/as IWM practices including
hoeing and weedy check control. The experiment was
conducted in randomized Complete Block Design
(RCED) with three replications.

Predominant weed species in spring planted
sugarcane were Echinochle acolona, Daclylocteniuma
eeyphien, snd Pamicum repens among grasses; and
Cyperus rotundus among sedges. There was significant
effect on weed flora distribution, total weed
population and weed dry matter production due to
different weed management practices. Significantly
lowest E. colona, D. segyptium and P. repens was
recorded with pre-emergence application of atrazine
@ 2 0kg/hn followed by (fb) manisl hoedng and lay by
application of atrazine @1.0 kg/ha fb post-emerpence
(PO} application of 24-D & 1.0 kg/ha; which was at
par with application of either atrazine or
sulfentrazone fb trash mulching @10.0 t/ ha. Whereas,
manual hoeing being at par with pre-emergence
application atrazine fb 24-D as PO at 60 DOP fb
manual at 90 DOP recorded the lowest
population of P. repens. Pre-emergence application of
alrazine @ 2.0 kg/ha followed by () manual hoeing
end atrazine+trash mulching /b 2, 4-D reduced the
emergence of C. rotundus (Table 13.2). Different weed
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sugarcane affected the yield significantly and yield
atiributing characters of sugarcane. Significantly
highest millable cane (1,53,900/ha) and cane yield
(59.63 t/ha) was recorded with manual hoeing thrice
at 30, 60 and 90 DOP, but it was at par with pre-
emergence application of either atrazine or
sulfentrazone +rash mulching f& post-emergence
application of 24-D. The lowest millable cane
{56,400/ha) and cane yield (35.07 t/ha), which was
significantly inferior to rest of the treatmemis.

Growing weeds throughout crop season caused 3%
and 41% reduction in millable cane and cane yield,
respectively. The different weed management
practices effect on juice quality (Pol%) was not
significantly observed during period of the study, This
may be due to the fact that juice quality is the inherent
ability of genotype. However, the unweeded check
has registered thelowest Pol percent,

Evaluation of F 8072 and F 9253 herbicides
for weed control in sugarcane

The study was conducted during spring season of
2015-16 to assess the effect of herbicides mixtures and
weed confrol treatments under three set of
experiments, The treatments of Exp 1 were T;-
Untreated Control; T,-F 80728 5604600 ga.i. /ha; T,-
F 8072 @ 700+750 g ai./ha ; T,- F 8072 @ 8404900 g
al/ha;T~-F6285@700 gai./ha; T, F6285@ 720 ¢
ai/ha; T-F57020 @750 g ai./ha; T-F 57020 @ 1000 g
al/ha; T;- Atrazine 50% WP @ 2000 g ai/he; Ty
Metribuzin 70% WP @ 1500 g a.i./ha and T~ Hand
weeding thrice at 30, 60, 30 DAP, The experiment No 2
comprised of T~ Unireated Contral; T F 9253 @
450.4+420 g a.i./ha; T, F 9253 @ 563+525 g ai./ha ; T,
F 9253 @ 675.6+630 g al/ha ; T,- F 57020 @ 563 g
a.i./he; T,-F 57020 @1000 g a.i./ ha; T,- Metribuzin 70%
WP @525 g a.i/ha; T,- Metribuzin 70% WP @1500 g a.
i./ha ; T Atrazine 50% WP @ 2000 g ai./ha; Ty~
Atrazine 50% WP + 24 D@ 2000 + 2000 g a.i./ha and
T,- Hand weading thrice at 30, 60, 90 DAP. The effect
of different pre-mix herbicide were studied on
growth of prevalent weeds in sugarcane, phyto-
toxicity to sugarcane, growth attributes of sugarcane,
cane yield and quality traits of the crop. The field
experiment was laid in Randomized Complete Block
Design (RCBD) with three replications, Under third

‘hoeings as observed at the same
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8072 @ 8404900 g a.i. /ha and found similar to F 8072 @

T00+750 g ad./ha and hand weeding thrice at 30, 60,90

DAP at all the growth stages, Howevar, the dry matter
acctmmilation by weeds was the lowest with three-
hoeing as observed at the same prowth stages. All the
weed control methods were found significantly
effective in increaging the cane yleld. Three-hoeings
treatment achieved the highest cane yield (87.6 t/ha)
followed by application of F 8072 @ 840+900 g a.i./ha
and FB072 @ 700+750 g a.i./ha, The quality parameters
pi2,, brix, pol and purity were not affected by different
treatments.

From another set of trial, it was obeerved that
weed growth in terms of weed density recorded to be
the lowest under the application of F 9253 @ 675.6+630
g ai/ha and found similar to F 9253 @ 5634525 g

ai./ha and hand weeding thrice at 30, 60, 90 DAP at all

the growth stages. However, the dry matter
accumulation by weeds was the lowest with three-
stages, Three-
hoeing freatment achieved the highest cane yield (85.4
t/ha) followed by application of F 9253 @ 675.6+630 g
ai./ha and P 9253 @ 5634525 g ai /ha. The quality
parameters piz,, brix, pol and purily were not affected
by different treatments.

The sxperiment on phyto-toxdcity revealed that

pre-emapplcation of pre-mix herbicide evenat higher
rates significantly reduced the weed dry matfer
accumulation and weed density at the 60, 90 and 120
DAP without any phyto-toxicity to sugarcane, There
whas inecrease in number of millable canes by both pre
mix herbicides viz., F 8072 and I 9253. The increase in
mumber of millable canes led to increase in cane and
sugarylelds.
Assessing bio-efficacy of Imidacloprid 40%
+ Fipronil 40% - 80 WG against white grub,
termite and shoot borer and its impact on
cane yield and sugar recovery

The experiment was conducted with seven

treatments comprising different doses of Imidacloprid
40% + Fipronil 40% and other sources of insecticides

‘against insect pests (white grub, termite, shoot borer)

in sugarcane and also to assess the impact of above
hmcﬁmdesmgrmvﬁ,camymldandmga:mwely

re 9.3
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at 75 cm apart in the experiment, Initial soil health
parameters indicated that at 0-15 em and 15-30 ¢m soil
layers for organic carbon, pH, EC and Available N, P
and K were 0.47% and 0.26%, 8.20 and 8.17, 0.17 ds/m
and 0.15 ds/m, 237 kg/ha and 187.13 kg/ha, 30.13
kg/ha and 1970 kg/ha and 28034 kg/ha and
247248 63 kg/ha, respectively.

Experimental data clearly indicated that the
germination per cent of cane buds did not differ
significantly due to différent treatments in the test,
and were more or less similar. The number of shoots
counted at 60, 50 and 120 days after planting were
significantly higher utider T4 treatment as compared
to other treatments in the test, but it was statistically at
par with the T2, T3 and T7 treatments. The number of
millable canes counted at the time of sugarcane
harvesting showed almost the similar trends as the
number of shoots counted at different stages of crop
growth, The cane yield obtained under the treatmenis
of T2, T3, T4 and T7 being statistically at par among
themselves produced significantly higher values than
that of other treatmenis. The above treatments,
curmulatively, produced the higher cane yield to the
tune of 12.74%, 7.37% and 6.03% as compared to T1, T5
and Té treatments, respectively. The data recorded on
cane length, cane diameter and per cane weight
exhibfted almost the same trend as the yield of cane in
different treatments in the test. Cane quality
parameters iz, “Brix, Sucrose %, Purity Coefficient %
and CCS % did not differ significantly due to different
treatments in the test. Therefore, the above results
clearly nullify the misconception that the application
oﬂmidaclupﬁdiﬂ%+Fipmnil-lﬂ%-8ﬂWG{asperthe
cdoses we tried) at the time of planting declines the
quality of cane. Imidacloprid 40% + Fiprondl 40% -80
WG @ 400 g a. i.,/ha has been found significanily
superior over all the treatments with the lowest seit
damage (21.80%). Observations on incidence of root
borer were recorded by digging the clumps from two
meter row attwo places in each replicated plot

in the month of July, Imidacloprisl 40% + Fipronil 40%

-B0WG 2400 g a.i./ha and fertera @ 75 g a. 1. /ha were
significantly superior over untreated control and
other treatments with the incidence of 19.07 per cent
and 19.63 per cenf, respectively, Early shoot borer and
white grub are not the pests of sugareane at ICAR-
SR, Research Farm.

Effect of Cytozyme (USA) Products Seed +
Extra, Soil+, CytoNutri Zinc,
CytoNuiriBoron and CytoNutriPotassium
and CROP XL on Growth, Yield and Quality
of Sugarcane in Subtropical India

A study was conducted to observe the effect of
Cytozyme, an algal formulation, on sugarcane crop
production and productivity. The treatments were T1:
Foliar applications of Crop XL at 1,000 ml/ha with
CytoNutri Zinc at 750ml/ha at 50-55 e hieight during
tillering followed by similar application two weeks
after the first spray; T2: At planting: Seed+Extra at 500
ml/ha with Scil+ at 500 ml/ha sprayed directly onto
the sugarcane seed pieces plented in furrows + Foliax
applications as in TT). Itwas observed thatthere was
no significant difference in germination and T, ,
NMC and cane yield in response to treatments in
comparison to control in both auturmn as well as
spring planted crops. Juice analysis revealed that
before harvest, in latter one “Brix was not significant,
however, in former one, the difference was
stgnificant. Pol% Juice was not significantly different
i both atumn and spring planted erops, however,
purity coefficient was significantly higher in former
than the latter, however, it was not significant as
compared fo respective controls, Reducing sugars was
not significantly different in both the crops. It was also
observed that average cane weipht was significantly

“higher i the spring planted crop while itwas oot so in

the autumn planted erop. On an overall basis, there is
no significant effect of the Cytozyme formulations on

sugarcane crop with respect to its growth
characteristics as well as fuice quality.
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Model Training Course organized

Model Training Course on Advances in
Sugarcane Agri-business Management Systems was
organized at ICAR-ISR, Lucknow from October 6-13,
2015. The training course was ingugurated by the
Managing Director, UP Cooperative Sugar
Federation, Lucknow on October 6, 2015. The
Valedictory function was organized on October 13,
2015 in which Shri Virender Singh, Additional
Commissioner, Directorate of Extension, Ministry of
Agriculture and Farmers Welfare, Govt. of India was
TheGuestof Honour.

National level Training for Cane Managers

A 15-days training on Sugarcane Management
and Development for cane development persormel of
sugar mills was orgenized from July 1-15, 2015. A
total of 16 cane managers/officers from Uttar

Table 14.1. Short duration fraining programmes organized

Nume of Topic Duration

For students

B days Advances in May 26-June (12,
student Sugarcane 2015

training Production

mdeapacifybuﬂding

Pradesh, Bihar and Haryana participated in this
training. In an ice-breaking session organized at the
beginning, the training need of participants and their
expectations from this training were assessed and
training module was reoriented and implemented in
true-spirit of participants’ expectation. The major
objective of this training was to accelerate large-scale
adoption of sugarrane technologies in sugar mill
zone areas by grooming & developing cane
managers/ officers of sugar mills info “torch-bearet”
of ICAR-IISR technologies and to spread the
technologies with expected dividends of high
sugarcane and sugar productivity.

In addition to above training, District cane
Officers, NGO personnel and farmers were trained in
latest cane cultivation technolopies under different
training programme organized, as given in Table
141,

Sponsoring agency No.of
participanis
BHUJ, Varanasi 20
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Name of Topie
training
For master trainers
2 dayn Improved cane
National varieties and
Training planting methods
for higher yield of
SURATCANS
2days Integrated nutrient
National and weed
Training management in
Sugarcane
2 days Intercropping
‘Mational options in
Training sugarcene for
2 days Integrated pests
National and diseases
sugarcane
2 days Mechanisation and
National post harvest
Training managemenif in
Bugarcana
For fermers
2 Days Garna Uitpadan
Parmers’ Taknik
One day Entrepraneurship
Tralning in Sugancane
One Day Ganra Utpadan
Training Tuknik
3 Days Sugarcane
Farmers” Production
"Training Technology
3 Days Sugarcane
Farmers’ Production
Training Techrnwlogy
5 Days Rl 1
Farmers’ I [ THATR
3 Days Sugarcane
Farmers’ Production
Training Technology

February 10-11,
2016

February 15-16,
2016

February 23-24,
26

February 25-26,
2016

March 27-28, 2016

June 09-10, 2015
Ociober 28, 2015
December 27, 2015

February B-10,
206

February 1-3, 2016

February 16-20,
2016

March 10-12, 2016

21

100

15

14
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One day training-cum-visits organised 5. Number of UG/PG students and project trainees
The Trstikiife provided exposiire o the s are workingunder different sclentists.

improved technologies and quality jaggery mahngto KVK training programmes
arotnd 1,169 farmers, students and other clients/state Krishi Vigyan Kendra at Lucknow offered 86

holdersas per details givenbelow: training courses for participating farmers, farm
Farmers 554 women oh varicous topics with an objective to
P i 206 improve skill and upgrade the knowledge of
o : _ farmers about developed and potent
Development personnel 164 products/ technologies. All training programmes
Students 240 were skill oriented and conducted the principles
. of “Learning by doing”. A total of 1720
Teachers/Scientists 5 participants (1178 males, 542 females) attended
Total 1168 the programme as per details given below :

Other capacity building programmes
1. One ARS trainee (Dr. Priyanka Chandra) KVK training programmes

Microbiol is undergo subject matter
mmﬁmmmﬂlgmzﬂxmmm Clientele group No.of Male Female Total

since March 2016. Cowres participants
2, Six Ph.D students (One (SIR and one UGC Farmers & farm 74 1033 447 1480
fellowships holders), enrolled to different women
Universities and working in the Institute for their
Ph“"];f“"’” e Rural youths 8 B B 160
3. Orewomen scientist (WOS-A) Scientist working Extension 4 60 20 B0
under Dr Amaresh Chandra since 2015. functiomaries
4. ITI Apprenticeship trainings are organized in Tatal 86 1178 542 1720
Division of Agricultural Engineering every year,

Training attended by IISR Scientists/Staff

Name Conferenre/Seminary/Sympania Venme Date
Dr. PK Singhend DSTSponsared 12 days Mamegement Programmeon -Administrative Staff  Jan. 0415, 2016
Dr.Sonjesy Komar  “Managing bmovation and Tectmology. for College of Indis;

Competitiveness’ Hyderzbad
Dr. Sengestn  Subject Matter Trafning Course Fish genonic and ICAR-NBPCGR, Nov, 19-24, 2015
Grivastava and  Dr. pmhumicdlh anslysin with high thronyghpat Luckrrow '
Canjeey Kumar
Dr. Bangesta Gnmpctzmy Development of Human Resotrce ICAR-NAARM, Feb, 10-12, 20116
Srlvastava Development Nodal Officers of ICAR Hyderabad
Dr, Sangeeta  Management Development Propgramme (MDF) on. JCAR-MAARM, Nov, 30-Dec. 11, 2015
Srivastava Leaderahlp Development Hyderabad
Dr. Sangesta Next Generation Sequencing Workshop CSIR-CDRI, Jan. 27.30; 2016
Grivesteva TLaclnow
Dr. Sanjeev Kumar  Managemient Developmint Programme on ICAR-NAARM, Nov, 30-Dec. 11, 2015

L Leadership Development (a pee-BMP Program)'  Hyderabad
Dr. Swapna ML D.':‘r!'s]nmd training on "General Maragement  Administrative Staff  Jan. 25- Teb, 5, 2016
e Winrnan Selertlute® Colless af Tndia
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Name Conference/SeminagRympoais Venue Date
Dr. Dilip Kumar Treining progremme on Stert-ups and innovation for  ICAR-NBFGR, 30th Mar,, 2016
Agri-Entrepreneurship Lucknow
Dr. TX Brlvastava  Programme on Science Administration and Research ASCT, Hyderabad  Aug, 17-28, 2015
Managerment
Dr. Rajesh Kumar Tmm.gmmmmmufmﬂul ICAR-NAARM, Aug. 17-22, 2015
Hyderabad

Mr. Adil Zubair, Programme for Technical Officers of ICAR (T-5and  Hyderabad
Mr. Yogesh Mohan above)
Singh, Mr. SK.

D, Omn Prakash ICAR Short training Course entilled “Advancesin  College of Oct. 01-10, 2015
Micro Irrigation and Fertigation Technoloplesfor  Agriculture, CSK
Improving Water and Nutrient Use Efficiomcy” Himachal Pradesh
Kriihi
Vishvavideylay,
Pradesh)
Mrs. Meena Nigam, Tralning Programme for Competence Enhancerent ICAR-NAARM, Oct 6-15, 2015
Sh SN.Srivestava, Programme for Techtrical Officers of ICAR (T-5and  Hydersbad
Sh, Ram Murti, Dr.  above)

Dr. Rakesh Kumar  Zonal Workshop curn Training Progranme ICAR-ATARI Zone  Nov. 18-19, 2015
IV, Kanpuir

Tts. Ram Kewal Management Development Programme on ICAR-NAARM, Nov. 30-Dec. 11, 2015

Singh, SK Shukla,  Leadership Development (A Pre-RMP Programme) Hyderabad

Sangpata Sthvastava,

SN, Singh

Sh ChamanSingh  Tralning Progtamme (CAD/CAM] In manufacturtng ICAR-CTAF, Bhopal Dec. 10-24, 2015
and Sh.Surendra  of Agricultural Equipment
Nath
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Drs. Amaresh Chandra, Radha Jain and Sushil
Solomon were cenferred with Prestigious ICAR-
Hari Om Ashram Trust Award 2015,

e Dr. AD, Pathak, Director was awarded Dr. Punjeb

Singh Visishth Krishi Vaigyanik Samman for
Institute's Rajbhasha Patrika “ITkshu™ bagged
Rajbhasha Kirti Puraskar (First Prize) for the year
201415 in the "Ka" region. Dr. OK. Sinha,
Director received the award of Ministry of Home
Affairs, Govt. of India by Hon'ble President of
India in the ceremony held on September 14, 2015
at Vigyan Bhawany, New Delhi.

o Dr. AK Sah, Principal Scientist received Uiter

Pradesh Academy Award for Visihta Krishi Vmgyanik

Purasakar-2014 from Uttar Pradesh Academy of

Agril Sciences during 3* UP Agril. Sclence
Congmﬁheldatsmﬁ'ls Allahabad from June

& Dr. SN, Singh, Principal Scientist (Agronomy) &

I/c, KVK of IISR, Lucknow was awarded Dr. O.P.
Gautam Vishisht Krighi Vaigyanik Award of UP,
Govt. at C5 Azad University of Agriculture and
Technology, Kanpur an March 04, 2016,

Dr Ishwar Singh, Principal Scientist was conderred
‘Ouistanding Scientist Award 2015' and the
'Young Scientist Award 2015' during 2™
International Conference on Agriculture,
Horticulture and Plant Sciences held at Shimla
from December 26-27, 2015.

Dr. SK. Shukla, Principal Scientist & Head,
Division of Crop Production received SAF Gold
Medal 2015 for outstanding work in Agrenomy in
field of Natural Resource Management by the
Sociely of Agricultural Professionals, CSAUA&T,

Kanpur.

Dr SJ. Anwar, Principal Scientist & 1/C Jaggery
Unit received Commendation Medal of Indian
Society of Agricultural Engineers {ISAE) during
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ISAE Convention held at Bhubaneswar (Odisha)
onFebruary19-21, 2016.

Dr. Amaresh Chandra, Head, Division of Plant
Physiology and Bicchemistry was honoured
Fellow of UPAAS (Uttar Pradesh Academy of
Agricultural Sclences) in the category of Crop
Sciences in2015.
Dr. A.K. Singh, Head, Division of Agricultural
ing was honoured Fellow of UPAAS
(Uttar Pradesh Academy of Agricultural Sciences)
in the category of Agricultural Engincering &
Technology-2015.
Dr. Sangeeta Srivastava, Principal Scientist,
Division of Crop Improvement was honoured as
Fellow-2015, Uttar Pradesh Academy of
Agricultural Sciences (UPAAS), Lucknow for
outstanding work in the field of Crop Science,
Dr. Sangeeta Srivastava, Principal Scientist was
selected as Member of National Academy of
Sciences, Allahabad (MNASc) in May, 2015.

Dr. AK Sah, Principal Scientist received Fellow in
Social Sciences of Uttar Pradesh Academy of
Agriculbural Sciences {UPAAS) in 2015.

Dr. SN. Singh, Principal Scientist, Division of
Crop Productiom. & I/c, KVK of ISR, Lucknow
was conferred SAF Fellowship Awnard at IGFRI,
Thansi on February 20, 2016.

Dr. 8N. Singh, Principal Scientist, Division of
Crop Production & 1/c, KVK of ISR, Lucknow
was conferred Best Paper Presentation Award at
IGFR], [hansi on February 21, 2016.

Dr. AK Sah, Principal Scientist received Excellence
in Research Award 2016ina organized by
a NGO Samagra Vikas Welfare Sodety & Amulya
Sanchay Producer Company Lirmited on Jamuary
10,2016.

received “Best KVK Scientist Award-2015" of
Indian Society of Extension Education, IARI, New
Delhi

Dr. Ishwar Singh, Principal Sclentist was awarded

Poster Award (Fisst Prize) for the paper on
“Mechanization of sugarcane cultivation :
efforis” presented during 4" UP Agricultural
Scence Congress held at CSAUA&T, Kanpur on
March 2-4, 2018,

Er. SukhbirSingh and Dr. A K. Singh received First
Prize for Oral Paper preseniation entitled 'Cost
effective and drudpery reducing technologies for
sugarcane cultivation in India: a review' in
International Seminar on Indigenous
Technologies for Sustainable Agriculiure and
Better Tomorrow held at CSIR- N.B.R.I,, Lucknow
om January 09-10, 2006.

Dr. AK Sah and Dr. 5.5, Hasan received Best Paper
Presentaion Award for paper presented on
Knowledge Convergence in Extension for Skill
Based Agriculiural Development presented in
ISEE Golden Jubilee National Seminar-2015 on
“Strategy tc Drive Skill Based Agriculture
Development for Sustainability and Rural
Employability” held at Institute of Agricultural
Sciences, BHU, Varanasi (UF) on November 57,
2015.

Dr. A.K. Sharma and Mr. Brahm Prakash received
Best Paper Presentation Award for their paper
entitled “Role of sugarcane cultivation in
agricultural development of Uttar Pradesh” at
Third Ustar Pradesh Agricultural Sclence
Congress on Strategic Governance and
Technological Advancement for Sustainable
Agriculture held at SHIATS, Allahabad on June
14-16, 2015.

M. Brahm Prakash, Dr. A K. Sharmaand Mr. AK.
Sachan received Best Paper Award for their paper
entitled “Prospects of jaggery exparts from India®

presented at the 4" Uttar Pradesh Agriculturl
Science Congress held at Chandra Shekhar

University of Agriculture & Techmology, Kanpur
during March 24,2016,

Mr, Mohd. Ashfaque, Mr. Brahm Prakash, Mr.
AK. Sachan and Dr. A.K.Sharma received Best
Paper Award for their paper entitled “ Problems
and prospects of commercialization of
tec]malug:ies under Nal:lonal Agricu]tural

with '"Best Paper Presentation Award' for his

of wheat — sugarcane cropping system' in 2
Intennnhﬂnal Conference on Ag:rlcu]ture_,

Nnﬁnnal Bympomm on Tramfom Indian
Agriculture towards Food and Nutritional
Security held af ICAR-Indian Crassland and
Fodder Research 2, Jhansi on February 20-




their paper entitled “Validation of management
practices aguinst mango leaf webber, Orthege
enradalis, Walker in central plain of Uttar Pradesh™
in Fourth National Symposium on Transforming
Indiam Agriculture towsards Food and Nutrtional
Security organized by Soclety of Agricultural
Professionals, CSAUA&T, Kanpur at ICAR-
IGFRI, Jhansi on February 20-21, 2016,

Dr. Sangeeta Srivastava, Principal Scientist served
as Editor of three journals - Sugar Tech, Journal of
Environmental Biology, and Indien Journal of
Pundumenial and Applied Life Sciences.

Dr. Amaresh Chandra, Head, Division of Plant
Fhysiology & Biochemistry acted as Assoctate
Editor of an international journal Acta

Dr, Swapna M., Principal Scientist served as
Editorial Manager of Sugar Tech Journal and
Reviewer of the journals Sugar Tech and
Physiology & Molecular Biology of Plants.

Dr. SBanjeev Kumar, Senior Scientist served as a
Reviewer of international journals “Scientia
Horticulturae® and “Physiology Molecular
Biology of Plants”.

Annual Bepert 2015-16

Dr S1. Anwar, Principal Scientist acted as
Reviewer for Sugar Tech, Solar Energy and
Agricultural Engineering Today

DrS.1. Anwar, Principal Scientist acted as Member,
Project Monitoring Committee of Minisiry of
Environment, Forest and Climate change, Govt. of
India

Dr. PK Singh, Principal Sclentist served as
Secretary, Nagar Rajbhasha Karyanvayan Samiti
(Karyalay-3), Lucknow by Depariment of Official
Languages, Ministry of Home Affairs,
Government of India;

Dr. Sangeeta Srivastava, Principal Scientist acted
as reviewer for Journal of Genetics (Indian
Academy of Science), Plant Growth Regulation,
SugarTech, Journal of Environmental Biology and
World Journal of Agricultural Sciences.

Dr. AK. Singh, Head, Division of Agrieultural
Engineering was nominated as Member, Board of
Studies of Agricultural Engineering of Dr. AP.J.
Abdul Kanlam Technical University (formerly
UPTU), Lucknow on January 12, 2016 for a period
of three years.
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Publications

I. Instifute publications
(a) Internationaljournals:
L Published papers

Banietjee N, Sirarce A, Yadav 8, Kumar S, Singh J,
Kumar 5, Pendey DK and Singh RK. 2015
Marker-trait associations for sucrose and yield
comtributing traits in sugarcene (Saccharum spp.
hybrid). Euphytica 205:185-201.

BanujiR,SolnmnnS,KumarR,RﬂmKl'ﬂhol‘;ﬂhghP
and Chandra A. 2015. effect of pre-
harvest foliar application of zinc sulphate om
sucrose inversion in the harvested sugarcane,
53ng&:§11?322-324.

Chandra A, Keizerweerd AT, Que Y and Grisham MP.
2015. Loop-mediated isothermal amplification
(LAMP) based detection of Colletotrichum
Jaleatum causing red rot in sugarcane. Maolecular
Biology Reporis 42:1309-1316.

Chandra A, Verma PK, Islam MN, Grisham MP, Jain R,
Sharma A, Roopendra K, Singh K, Singh P,
Vermz 1 and Sclomon 8. 2015. Expression
analysis of genes associated with sucrose
accumulation in sugarcane (Saccharum spp.
hybrids) varieties differing in content amd time of
peaksucrose skorage Plant Biology 17: 608-617.

Gupta Rajendra and Khan MZ. 2015, Effect of distillery
effluent (spent wash) application on aggregate
gize distribution and stability in sodic soils. Sugar
Tech 17(4): 367-378.

Jain R, Chandra A, Visha, KV and Solomon S. 2015.

Physiological changes and expressioen of SOD
and PSCS genes in response to water deficit in
sugarcane. Sugar Tech 7: 276-282.

ot Wi s e Mhandes A and Cmichaes RD N

analysis, fitcon analysis, EM-AMMI and
genotype and environment interaction data of
sugarcane, International Journal of Agricultural
Statistics and Science 12(1): 210-216,

Shrivastava AK, Sclomon S, Rai, RK, Jain R, Singh P,
Shukla SP and Chandra A. 2015, Enhancing
sugarcane and sugar productivity: Physiological
constraints and interventions. Sugar Tech 17(3):
215-226.

Shukla 5K, Singh PN, Chauhin RS and Solomon S.
2015. Soil physical, chemical and biological
changes and long term sustainability in
subtropical India through Integration of organic
and inorganic nuirient sources in sugarcane.
Sugar Tech 17(2):138-149,

Singh D, Tripathi A, Sinha AK and Tiwari TN. 2015,
Stuclies on variability of pathogens causing black
point in wheat. International Journal of Basic and
Applied Agricultural Research 13:368-375.

Singh S, Singh PR, Singh AK and Gupta R. 2016.
Presetrtst&tlmandfutﬂreneedofuwﬂlammg
sugarcane cultivation in India. Agricultursl
Mechanization in Asia, Africa, and Latin America
47(1): 75-81.

Singh 5R, Kundu DK, Tripathi MK, Diey P, Saha AR,
Kumar M, Singh I and Mahapatra BS. 2015.
Impact of balanced fertilization on nuirient
acquisition, fibre yield of jute and soil quality in
New Ganpgetic alluvial soils of Indfa. Applied Soil
Ecology 92:24-34.

Singh S and Vatsa DK 2015, Need of ergonomically
mechanized interveriions in selected farm
operations in hills of Himachal Pradesh.
Agncuimrdbkn‘wuuzuhm in Asia, Africa and Latin
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India. Agricultural Engineering International: CICR

Journal 17(4):105-114

Singh S, Sahoo DC, Singh NK and Bisht JK. 2015.
Operator  physiclogical response and bullock
draughtability during primary tillage.
Agricultural Engineering International; CIGR
Journal 17{4):115-120.

Srivastava 5, Zheng Y, Kudapa H, Jagadeeswaran G,
Hivrale V, Varshneya R, Sunkar R. 2015.. High
throughput sequencing of small RNA
component of leaves and inflorescence revealed
conserved and novel miENAs as well as
phasiRNA lod in chickpea, Plant Science 235:46-
57.

2. Onlinepublished

Chandra A, Keirerweerd AT and Grisham MP, 2016.
Detection of the sugarcane disease orange rust
caused by Puccinia kuchnii with a loop-mediated
isothermal amplificaion (LAMP) based assay.
Mblecular Riotechmology, DOT10.1007 /512033016~
9914-5,

Choudhary EL, Wakchaure GC, Minhas PS and Singh
AX. 2016, Response of ratoon sugsrcene o
stithble shaving, off-barring, root pruning and
band placement of basal fertilizers with a
multipurpose drill machine. Sugar Tech DOL
10.1007 /412355-016-0438-x.

Jain R, Singh SP, Singh A, Singh §, Chandra A and
Soloman 5, 2015, Response of foliar application of
nitrogen compounds on sugarcane grown under
water logging stress. Sugar Techk DOI
10.1007 /212355-015-0406-x.

Juin R, Verma RS, Singh A, Chandra A and Solomon 8.
2015, Differential expression of metallothionein
gene and physiological characteristics of
sugarcane influenced by selenium. Plant Growth
Regulation DO110.1007 /10725-015-0042-1.

Joshi D, Singh P, Singh AK, Lal R] and Tripathi N. 2016.
Antifungal potential of metabolites from
Trichoderma sp. against Collefofrichum fulorhm
Went causing red rot of sugarcane. Sugar Tech.
DOL10.10007/912355.-015-0421.y.
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sucrose content based on an enriched genetic
linkape map of suparcane (Saccharust spp.
hybrids) cultiver ‘LCP 85-384'. Euphytica, DOIL
10.1007 f210681-015-1538-5.

Shukla 5K, Yadav RL, Awasthi SK and Gaur A_ 2016.
Soil microbial biomass nitrogen, in situ
respiration and crop yield influenced by deep
tillage, moisture regimes and N nufrition in
sugarcane based system in subtropical India.
Sugar Tech 1-11 DOI 10.1007 /s12355-016-0442-1
S068 6.58.

Singh RK, Banerjee N, Khan MS, Yadav S, Kumar S,
Duttamajumder SK, Lal RJ, Patel ]D, Guo H,
Zhand D and Paterson AH. 2016. Identification of
putative candidate genes for red rot registance in
sugarcane (Saccharon species hybrid) using LD-
based association mapping. Moleoular Genetics
and Genomics DOL:10.1007/s00438-016-1190-3,

Singh SN, Chauhan RS, Kumar R and Patnaik JR. 2016.
Improving stubble buds sprouting and
productivity of winter-initiated ratoon in

climatic conditions of India. Suger
Tech DO110.1007 /£12355-016-0428-2,

Singh SN, Singh RK, Singh I and Kumar R. 2016.
Enhancing cane and sugar productivity and
profitability thtough telay infercropping of
autumn sugarcane with skipped-row-planted
rice in subtropical climatic conditions of India.
Sugar Tech, DOI10.1007 /s12355-016-0429-y,

Verma P, Chandra A, Roy AK, Malaviya DR, Kaushal
P, Pandey D and Bhatia 5. 2015. Development
and characterization of genomic based SSR
markers in berseem (Trifolium alexandrinum L.), an
important multi-cut annual forage legume,
Mblecular Breeding 35:23 DOI 10.1007 /911032~
015-0223-7,

(b) National journals:
1. Published papers

Anwar 5L, Singh RD, Singh VK and Pandey PR. 2015,
Storage studies of natural vitamin C enriched
jeggery. Agricultural Engineering Today 39(1): 8-
10.

Kiimar D and Gingh Priyanka. 2016, Effect of some
Indian herbs and chemicals on shelf Life of
sugarcane juice. The Asinn journal of Horticulbure

ecepted for publication)

lra\A, Que Y, Chen P-H, Grisham MP,

Anwar 8. 2015. Improving thermal efficiency of open
pan jaggery furnaces - A novel eoncept. Indim

Journal of Sugarcane !’admaibgy 29(1):32-34,
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Baitha A and Tripathi GM. 2016, Field parasitisation of
top borer larva by Rhaconofus scirpophagae
Wilkinson. Anmals of Plant Protecfion Sciences
24(1):178-179.

Gangwar LS, Hasan 85 and Verma MR. 2015. Inter-
sectoral dynamics of sugarcane production and
product diversification for food and energy
gecurity in India -An econmomic enalysis.
Agricultural Economics Research Review 28:278.

Gupta R and Singh FPR. 2015, Water management
stratepies for sustainable socio-economic
development of sugarcane farmers. Agricultural
Engineering Today 39(1):11-19.

Hasan 55, Isasc RK, Gupta A, Kumar R. and Gangwar
L5. 2015. An optimization strategy for
developing web-based expert system in
sugarcane with usability concern. International
Journal of Agricultural and Statistical Sciences 11(1):
181-188,

Holkar 8K and Chandra Ram. 2016. Comparative
evaluation of five Pleurohis species for their
wheat straw as a substrate. Journal of
Environmenial Biology 37 (1):7-12.

Jain R, Singh 5P, Singh A, Singh S, Tripathi P, Chandra
A and Solomeon S. 2015. Study on physio-
bochmedcal attributes and metallothionsin gene
expression affected by chromium (VI} in
suparcane (Saccharum spp. hybrid). Journal of
Environmental Biolegy 37. 375-382.

Kumar Rajesh and Sinha OK. 2015. Simultaneous
selection of high yielding and stable mid-late
maturing sugarcane genotypes of East Coast
Zone In India using AMMI model : A new

approach. Indian Journal of Sugaveane Tedhmology
30(1):19-27.

Kumar Rajesh, Bajpai PK and Hasan §5. 2015. Map
based -analysis of sugarcane and sugar in
different countries of the world with special
reference to India - a new approach: Indisen
Journal of Sugarcane Technology 30(2): 93-101.

PaﬂmkAD SﬂvastawAK,ShmastnvaAK,KumarR,
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Science 7(2):935-938.

Sarathambal C, Singh VP, Barman KK, Raghuvanshi
MS, Dubey RP. 2015. Intercropping and weed
management effect on soil microbial activities in
newly planted mango and eitrus orchards. Indion
Journal of Weed Science 47(2): 178-182.

Sharma AK, Brahm Prakash, Sachan Atul and Mohd.
Ashfaque. 2015, Inter- and infra-sectoral linkapes
and priorities for transforming sugar sector of
India. Agriculfural Economics Research Review 28:
55-67.

Sharma AK, Sharma KD and Brahm Prakash. 2015.
Death of kufil irrigation system of Kangra valley
of Himachal Pradesh : Institutional arrangements
and technological options for revival, Dulian
Journal of Agriculivwral Economtics 70 (3):350-364.

Sharma AK and Brahm Prakash. 2015, Boonomic
centribution of women In sugarcane agriculture.
Indisn Jowrnal of Agricultural Egonomics 70 (3):
498429,

Shrivastave AK, Singh VK, Srivastava, TK, Kumar, V,
Shukla SP and Misra V. 2015. Impacts of climate
change on sugarcane and its mitigation.
Agriculture Engineering Today 39 (4).31-40.

Singh AK, Yadav RL, Pathak AD and Suman A. 2016.
Performance of early-maturing sugarcane
(Sachharum spp. Hybrids complex) genotypes
grown with and without organic in sub-tropical
Indin. frudian Journa of Agrononry 60 (1) : 126-131.

Singh PR and Gupta R. 2015. Role of women in
mechanized sugarcane cultivation. Agriculiteral

Engineering Today 39(3): 22-29.

Singh S, Pandey BM, Tuti MD, Singh S and Bisht JIC
2015. Performance of rainfed wheat under
different fertility levels and sowing methods in
the mid hills of North Western Himalayas.
Researchon Crops 16(1); 37-41.

Singh SK, Singh R, Singh P and Shukla, SK. 2015. Effect
of integrated nutrient management modules on
yield and soil properties of Indian mustard
(Brassica funcea). Current Advances in Agricultural
Sciences 7(1):49-52,
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Singh SN, Singh RK, Singh AK and Shukla SK. 2015.
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Fndlkﬁﬁty of sugar in tice (Oryza
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Singh SR, Singh U, Lekh-Chand, Saad AA and
Hakeem 54, 2015, Foliar feeding of rice with free-
living nitrogen fixers and boron and N
management undet temperate conditions of
Kashmir Valley. The Ecoscumn 9: 421-495.

Sinha AK, Tiwari TN, Agarwal DK, and Singh D. 2015.
Bffect of spacing and foliar application of
potessium nitrate and calcium nitrate on seed
yield in rice. National Academy of Agricultural
Science33(3):2911-15.

Sinha G., Gangwar LS, Lal N and Kumar D, 2014.
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Holkar SK, Kumar R, Yogita M, Katiyar A, Jain, RK
and Mandal B, 2016. Diagnostic assays for two
closely related tospoviris species Watermelon
bud necrosis virus and Groundnut bud necrosis
virus and identification of new natural hosts.
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{c) Papers presented in Seminars/

Symposia/Conferences

Anwar SI. 2016. Improving productivity, quality and
economics of jaggery production through
inmovative approaches. In. 50* Convention and
Symposium of ISAE held at QUAT,
Bhubaneswar (January 19-21, 2016).

Ashfaque, M, Brahm Prakash and Sharma AK. 2015.
Present scenario of agricutural development in
India in context of food security. In. 3% Uttar
Pradesh Agricultural Science Congress held at
Sam Higginbotton Institute of
Tecl‘mologyandﬁmeme& Allahabad (]une14-16
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2016), Abstract, p. 325,

Ashfaque, M, Brahm Prakash, Sachan AK and Sharma
AK. 2016. Problems and prospects of
commercialization of technologies under
National Agricultiral Research Systern in India.
In. Fourth National Symposium on Transforming
Indian Agriculture towards Food and
Nutritional Security held at ICAR-Indian
Grassland and Fodder Research Institute, Thansl
(February 20-21, 20116), Pp. 200-201.

Banerjee N, Lal R, Kumar S and Singh RK. 2015.
Marker-trait association and identification of
putative candidate genea for red rot resistance in
sugarcane. In. National Symposium on
Germplasm to Genes: ing Bictechnolopy
for Food Security and Health held at NASC, New
Delhi (August09-11,2015). p. 4.

Bralin Prakash, Sharma AK and Sachan AK. 2{186.
Prospects of jaggery exports from India. Paper
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(March 2-4, 2016). p.330.

Brahm Prakash, Sharma, AK and Ashfaque M. 2015,
Issue and concern of National Food Security Act.
In. 3™ Uttar Pradesh Agricultural Science
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Agriculture, Technelogy and Sciences,
Allahabad (June 14-16, 2015). pp. 563-570.

Chandra A, Verma [, Roopendra K, Jain R, Rai RK and
Pan YB. 2015: Source-sink dynamics and QTLs
based options to improve sucrese comtent in
sugarcane stalks. In. 3" International Plant
Physiology Congress on Challenges and
Strategies in Plant Biology Research held at JNU,
New Delhi (December 11-14, 2015). p. 240.

Gangwar LS. 2115, Significance of intellectual
property and cepyright act for library
information services. In. National Conference on
“Integrating ICT in agricultural libraries in India:
Policies, issues and challenges” held at ICAR-
IVRL Barellly, pp: 274-277,
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Gupta G, Bhukla 5K, Singh AK, Singh SN and Sinha
OK. 2016, Effect of different plani muirient
combinations en yield and quality of sugarcane.
In. 4« UP. Agricultural Science Congress on
“Btrategic Governance and Technological
Advancement for Sustainable Agriculture” held
at CSAUAET, Kanpur (March 2-4, 2016), p. 128,

Gupta C. 2016. Effect of drip irrigation and planting
methods on cane yleld and water use efficiency in
sugarcane, In. 4" National Symposium on

Transforming Indian Agriculture towards Food

and Nutritional Seaurity (IAFNS-2016) held at

ICAR-IGFRI, Jhansi (February 20-21, 2016). Pp.

24.25,

Gupta C, 2016, Integrated use of organic and inerganic
fertilizers for sustainable sugarcane production.
In. 1" National Apricultural Research and
Innovation Conference on Balanced Fertilizatior:
A Key t Food Security and Envitonmental
Sustainability held at Amity University Campus,
Sector 125, Noida (February 24-25, 2016). p. 38.

Gupta R. 201 6. Drip irrigation for enhancing water use
efficiency and sugarcane yield in sub-tropical
India. In. 50 Convention of Indian Society of
Agricultural Engineers, organized by ISAE and
OUAT, Bhubaneswar (January 19-21, 2016). p.
198.

Holkar SK, Lal RJ, Kumar S, Singh J, Pandey, DK,
Singh PK and Sharma AK. (2015). Ocrurrence of
yellow leaf disease (YLD) on sugarcane
genotypes for North-West region of Sub-tropical
India. In. National Symposium-cum-Mid Bastern
Zonal Meeting on Impact of Climate Change on
Plant-Microbe Interactions and its Implications
organized by Indian Phytopathological Society
(IPS) held at BHU, Varanasi (December 18-19,
2015). p.57.

Holkar SK, Mandal B and Jain RK. 2015. Diagnosis and
identification of resistand source for bud necrosis
disease caused by Watermelon bud necrosis
virus in India. In. Natonal Sympostum-cum-Mid
Eastern Zonal Meeting on Impart of Climate
Change on Plant-Microbe Interactions and its
Implications organized by Indian

Pathology to Benefit Humankind organized by
Indian Phytopathological Society (IPS), New
Delhi, India (February 23-27, 2016). Pp. 206-207.

Holkar SK, Mandal B and Jain RK. 2016, Optimization
and walidation of mechanieal ingculation of
Watermelon bud necrosis virus to watermelon.
In. 6® International Conference on Plarit,
Pathogens and People-Challenges in Plant
Pathology to Benefit Humankind organized by
Indian Phytopathological Society (IPS) New
Delhi, India (February 23-27, 2016'1 p-378.

Holkar 5K, Mandal B. and Jain RK. 2015. Development
and validation of marker free constructs based on
rucleccapsid and non-structural protein genes of
Watermelon bud necrosis virus (WBNV), In
Symposium on Challenges in Plant Virology and
Qur Preparedness held at Plant Virology
Auditorium, Division of Plant Pathology, IARI
New Delhi (December5, 2015), p. 74.

Jain R, Singh SP, Chandra A, Singh A, Singh S, Singh
RK, Pathak AD, Swapna M and Srivalstava V.
2015. Influence of waterlogging on physio-
biochmeical traits and expression behavior of
SOD and ADH gene in sugarcane penotypes. In.
3™ International Plant Physiclogy Congress on
Challenges and Strategies in Plant Biology
Research held at J]NU, New Delhi (December 11-
14, 2015). p.173.

Joshi D, Singh P, Singh AK, Lal R] and Tripathi N.
2016. Occurrence and characterization of the
biecontrol fungus Trichoderme from sugarcane
agro-ecosystem, Ir. 6” International Conference
an Plant Pathogens and People: Challenges in
Plant Pathology to Benefit Humankind
organized by Indian Phytopathological Society
(IPS), New Delhi, India (February 23-27, 2018),
pp. 432433,

Kapur R, Duttamajumder 5K and Cauatam REK. 2015.
Identifying parents conferring high sugar
accumulation potential to the progeny. In. 11*
Joint Convention of STAI & DSTA. pp.163-162.

Kumar'§, Singh PK and Singh J. 2015, Energy Cane: An
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Phytopathological Society (IPS) held at BHU,
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on Sugarcane held at Rajendra Agricultural sharing model: An ICAR-ISR experience. In.
University, Bihar, Pusa (December 15-16, 2015). Fourth National Symposium on Transforming
pP.19-21. Indian Agriculture Towards Food and

Nutritional Security held at TCAR-Indian

Sah AK and Hasan S5. 2015. Knowledge convergence Grassland and Fodder Research Institute, Thansi

in extension for skill based agricultural

development. In: National Seminar on Strategy to (Rebamiary 2021, 2016). Pp A73-174,
Drive Skill-based Agricullural Development Sharma AK and Brahm Prakash. 2015. Rele of
Forward for Sustainability and Rural sugarcane cultivation enterprise in economic
employability organized by Indian Society of development of Uttar Pradesh. In. 3" Utter
Extension Education held at BHU, Varanasi Pradesh Agricultural Science Congress held at
(November 05-07, 2015). Sam Higginbotton Institute of Agriculture,
Sah AK and Singh SN. 2016. Can effective Tm]"gg’;,_f';;d Tt Allstubeid Ueme 2215
implermentation of ToT programme transform 205 Pp )
sugar mill economy? In. 4" UP Agricultural Shukla SK, Awasthi 8K and Gaur A. 2016, Carben
Science Congress held at CSA University of sequestration in sugarcane based system for
Apgriculture & Technology, Kanpur (March 24, sustaining soil health and imy ing crop
2016). productivity in Utiar Pradesh. In. U.pP.
Sah AK. 2015, Transform 10: Rfort Agricultural Science Congress on Sirategic

to improve farmers’ and sugar mill seonomy. I . s T olog! gal

g % Sustainable Agriculture held at CSAUA&T,
XI Joint Convention of STAI and DSTA held at 24,201 5356
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Shukla 8K, LalM, AwasthiSK, Gaur A and Singh GK.
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options for improving crop improving
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& . & sl India. In. Fourth National Symposium on
better tomorrow organised by Samagra Vikas ;
: Transforming Indian Agriculiure Towards Food
Welfare Society and Amulya Sanchay Producer L . 3 .
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Sustaining agricultural economy of India. In
International Seminar on Indigencus
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Sharma AK and Brehm Prakash. 2016. Marketing Delhi and NDUA&T, Kumargerj, Faizabad
provisions and its implications for sustainability (February 28- March 01, 2016). P.24.
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Technology, Kanpur {March 2-4, 2016). P 163,

Singh AK, Joshi D and Lal R]. 2015. Fleld application of
Trichoderma harzianum for management of
sugarcane diseases. In. National Symposium on
‘Impact of Climate Chenge on Plant-Mierobe
Interactions and its Implications” organized by
Banaras Hindu University, Varanasi (December
18-19, 2015). Pp. 66-67,

Singh AK, Singh PR and Gupta R. 2016, Development
of tractor operated modified sugarcane trench
planter. In. 50" Convention of Indian Society of
Agrizultural Engineers and Symposium on
Agricultural Engineering in Nation Building:
Contributions and Challenges held at COAB&T,
OUAT, Bhubaneswar (January19-21, 2016).

Singh AK, Singh RD: and Singh S. 2016. Development
of tractor operated desp furrow sugarcane cutter
planter. In. 50° Convention of ISAE &
Symposium on Agricultural Engineering in
Nation Building: Contributions and
held at OUAT, Bhubaneswar (January 19-21,
2016). Pp.121-122,

Singh D, Prasad S, Kumar R, Pandey M, Neha and
Sharma K. 2015. Seed-health statues of farmer's
own saved seed of Uttar Pradesh. In. National
Symposium on “Impact of Climate Change on
Plant-microbe Interaction and its Impact®
organized by IPS, New Delhi and BHU, Varanasi,
(December18-19, 2015}, p. 67.

Singh D, Tripathi A, Lal § and Lal R]. 2015.
Distribution of seed-borne pathogens in
commonly cultivated chickpea varieties of Uttar
Pradesh, In. National Symposium on “Recent
Advances in Diapnosis and Management of
Diseases of Field end Horticultural Crops”
organized by IPS, New Delhi and NDUAT,
Kumarganj, Faizabad. (February 28- March 01,
2M6).p.53.

Singh D, Tripathi A, Pandey N, Lal R] and Prasad 5
Rejendra. 2016. Prevalence of seed-borne
mycaflora in wheat under sugarcane-wheat
baﬁed cmppmg sysham. In, &* l.ntematmm]

Transforming Indian Agri towards Food
and Nuiritional Security. held at ICAR-IGFRI,
Jhamsi (February 20-21, 2016). p. 19.

Singh I, Solomon 5, Srivastava TK, Shukla SK and Rai
RK. 2016, Effect of seaweed sap spray on growth
and yield of sugercane. In. 1% National
Agricultural Research and Innovation
Conference on Balanced Pertilization: A Key to
Food Security and Environmenta! Sustainability
held at Amity University Sector 125,
Noida (February 24-25, 2016). p. 38.

Singh I, Srivastava, TK and Verma RR. 2016, Effect of
Pusa Hydrogel application on grawth, yield
attributes and yield of sugarcane. In. £" National
Sympesium on Transforming Indian Agriculture
towards Food and Nutritional Security held at
ICAR-IGFR], Jhansi (February 20-Z1, 2016). Pp
24-25.

Singh PK. 2015. Nationally important agro-
biodiversity heritage sites {(NIABHS): An
innovative concept for sustainable conservation
efforts: In. International Day for Biclogical
Diversity, orgamized by U.P, State Biodiversity
Board, Lucknow (May 22, 2015). pp. 163-167.

Singh RD and Singh AK 2016. Sugarcane trash
management- ISR efforts. In. 50™ Convention of
ISAE & Symposium on Agricultural Enpineering:
in Nation Building: Contributions and
Challenges held at OUAT, Bhubancswar
(January 19-21,2016). p142.

Singh RK, Brahm Prakesh and Sharma AK. 2016
Formal and informal live animal frade practices
in urban and rural areas in Uttar Pradesh. In. 4"
Uttar Pradesh Agricultural Science Congress
held at Chandra Shekhar University of

Agriculture & Technology, Kanpur (March 24,
2016). p. 305.

Singh S and Singh AK. 2016, Cost effective and
drudgery reducing techmologies for sugarcane
cultivation in India: A teview. In. International
Seminar on Indigenous Technologies for
Sustainable Agriculture and Better Tomorrow
held at CSIR-NBRI, Lucknow (January 09-10,
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2016).p.128.

Singh S and Singh AK. 2016, Development of
multipurpose tool frame with attachments for
sugarcane cultivation-/ A necessity. In. 50"
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Bhubaneswar (January19-21, 2016). p:116.

Singh 5 and Singh AK. 2016. Development of tractor
operated multipurpose tool frame with
attachments for sugarceme cultivation- A
necessity, In. 50" Convention of ISAE &
Symposium on Agricultural Engineering in
Nation Building: Contributions and
held at OUAT, Bhubaneswar (January 19-21,
2016).

Singh 8, Sahoo DC, Singh NK and Bisht JK. 2016,
Development of eco-friendly and cost effective
VL Syahi hal suitable for small bullocks of
Kumaon hills of Uttarakhand. In. International
Seminar on Indigenous Technologies for
Sustainable Agriculture and Better Tomorrow
held at CSIR-NBRI, Lucknow (January 09-10,
2016). p. 127.

Singh 8, Singh A, Sharma A, Srivastava MK, Singh RK,
Gaur A, Shukla SK, Singh SP, Chandra A and Jain
R. 2015. Effect of biodeg products on growth and
biochemical attributes of sugarcane. In. 3%
Imternational Plant Physiclogy Congress on
Challenges and Strategies in Plant Biology
Research held at JNU, New Delhi (December 11-
14, 2015}, p. 289.

Singh SN and Chaihan RS, 2016, Improving stubbls
buds sprouting and productivity of winter
initiated ratoon in subtropical climatic conditions
of India. In. Pourth National Symposium on
“Transforming Indian Agriculiure Towards
Food and Nutritional Security” organized by the
Society of Agricultural Professionals at ICAR-
IGFRI, Thansi (February 20-21, 2016). p. 25.

Singh SN, Singh RK and Singh 1. 2016. Exploring
possibilities of planting aulumn sugarcane as a
relay intercrop with skipped row planted rice for
enhanced productivity and profitability of the
system in Indian sub-tropica. Tn. 4" National
Symposium on Transforming Indian Agriculiure
towards Food and Nutritional Security held at
ICAR-IGFRI, Thansi (February 20-21, 2016). P.94.

Singh SN, Singh RK and Singh L 2015. Relay
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“Strategic Governance and Technological
Advancement for Sustainable Agriculture”

organized by CSAUAXT, Kanpur, UPCAR,
Lucknowand UPAAS. (March 2-4,2016). p. 112.

Sinha OK and Kumar Rajesh. 2015, Inproving
sugarcane productivity and production in Bihar
based on spread index analysis. In. Souwvenir,
Group Meeting of AICRP on -Sugarcane held at
Rajendra Agricultural University, Pusa, Distf.
Samastipur (Bihar) on December 15-16, 2015,

Verma RR, Srivastava TK and Singh KP. 2016, Soil
fertility status of sugarcane growing soils of Uttar
Pradesh. In. Fourth National Symposium on
“Transforming Indian Agriculture Towards
Food and Nutritional Security” organized by the
Society of Agricultural Professionals at ICAR-
IGFRI, Thansi (February 20-21, 2016). Pp. 186-187.

(d) Populararticles

Anwar SL 2015. Prasamskaran Layega Akchhe Din.
Poorpanchal Ki Krishi Evam Gamin Vikas.
Hindustun Semachar Visheshank.Pp.48-51.

Baitha A, Lal Rj-and Maurya BL. 2015. Ganne Ke Kiton
Se Adhik Kshati Pahuchane Vale Karkon Ko Kaise
Niyanirit Karen. Ganna Utpaden Tamik (Ganna
Kheti) 13 (4): 35,

Baitha A, Lal R] and Maurya BL. 2015, Gurdaspur Epmn
Plagsey Bedhak Kahi Chat Na Jaye Garme Ki Mithas
Ko. Tskti 4 {2):83-85.

Baitha A, Maurya BL and Maurya IP. 2016, Jaivic Keet
Niyoniran Mein Proakritik Shatruon Ka Sonrakshan.
Krichak Shrinkhala13 (3):16-18.

Baitha, A. 2016.Chilo tumidicostalis - Peat of Sugarcane,
ICAR-IISR Newsletter, 23 (1):5

Brahm Prakash (2015) Goodk Prash, Tkeshu 4 (2) : 108.

Brahm Prakash and Sharma AK. 2015. Apardar Rokne
Hetu Mrada Savtrakshan Parmavashyak, Teshu 4(1) :
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Brahm. Prakash, Sharma AK and Sachan AK. 2015,
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manfhmm}:mz

Dokt rk s P E
Km‘:kmt m &mﬁﬂk Pag:m Wﬂ A,gmn Pwtlrh
Takniki Hastazibaran : EEAMWMMH
9495,

émlﬂeﬂﬂ.ﬁﬁlfpﬁ_f?m
IulPrdbmﬂm Thabui 4




ICAE -Ingian Tnatitute of Sugarcane Ressarch

Jain R, Singh 5, Singh A, Jain N, Singh RK, Gaur A,
Shukla SK and Chandra A. 2015, Ganme Ki Lipaj
Eoam Gunuwnaita Par Silice Gramles Ka Prabhumo.
Tkshu4(1): 58-59,

Joshi, D. 2015, Vayu Yantra Sz Shodhit Karein Ganma Begj,
Chaupaal 1 (10):24-25,

Kuomer § end Holkar SK. 2015. Kele Ka Uik
Sanwardhan: Takanik Evam Lpyogite, Ikshu 4 (2):
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Lal R, Joshi D and Awasthi SK. 2015. Ganrie Ki Polckah
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Lal RJ, Joshi D and Awasthi SK. 2015. Jaiv Niyantrak
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Om Prakash, Nigam M, Shrivastava AK, Shukla SP,
Brahm Prakash and Mishra V. 2015, Bharat Xi
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(1):13-16.

Pandey. 2015. Deshi P, t Vidiiyon Dewara Chooha
Niyantran. Deshu4 (2); 86-87.

Rai RK and Singh P. 2015. Giberalic Acid S¢ Genhu Ke
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Sah AK and Singh SN. 2015. Podhon Ki Barkwar Ke Liye
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March, 2016,13(3):19-21.
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Sah AK. 2015. Poshak Tatva Hua Kem Fasel Kz Nikla
Dum. Amar Ujala— Charepal 2(13): 38-39.

Sharma AK and Brahm Prakash. 2015, Vashywik Evam
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33.
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4(1): 46-50.

Singh 5N, Sah AK, Singh PR, Singh I, Singh RK. and
Dullu. 2015. Enhsncement in cane productivity
through relay intercropping of autummn
sugarcane with skipped row transplanted rice.
Indian Farming 65 (1): 9-11.

Singh SN, Sah AK. RK and Singh AK. 2016.
Basant Kalgen Gmma Kheti Mein Linnat Krishak
Sasya Teknikon Ke Prayog Se Adhik Ulpaden Evam
Labharjan, Khwd Patrika 57 (3) : 31-40.

Singh SR, Singh I, Verma RR and Singh KX. 2015. Jeivik
Urvarke Ka Ganne Ki Kheli Me Labhkari Upyog.
Hesbu 4(1): 54-57.

Singh SR. Verma RR. end Srivastave TK. 2015. Ganne

Ki Labhkari Utpadakin Hetw Mirds Swasth
Pravndium. Tkahou 4(1):31-37.

Photography Ki Kahani-Camere Ki Jubani. leshu 4
{2):95-96.

(e) Books

Chandra A, Jain B, Solomon S, Shukla SK and Prakash
B. 2015. Ganna! Beez Se Megthash X3 Yatra. ICAR-
IISR Publication, 111 p.

Sah AK and Sinha OK. 2015 Sugarcanecmp
management for high cane and sugar

productivity, ICAR- Indian Institute of
Sugarcane Research, Lucknow, India. 174 p.

Shrivastava AK, Srivastava TK. Srivastava Arun K,
Misra V, Shrivastaya 5 Singh VK and Shukda SP,
2015 'ﬂr- indum:l nbinhcaumm




(f) Bookchapters

Bahadur L and Singh SR. 2015. Carbon Sequestration
and Management in Salt Affected Sofle. In Book
“Advanced Techniques for Bio-remediation and
Management of Salt Affected Soils” Ed. by Arora;
8, Singh, Y.P, and Kumar, A. published by
ICAR-Central Soil Salinity Research Institufe,
Regional Research Station, Luckniow, pp 178-190.

Gupta C. 2015. lrngaﬂonme&wdsforhighwateruse
efficiency in sugarcane. In: Sugarcane crop
management for high cane and sugar
productivity (Bd: AK. Sah and OK. Sinha),
ICAR-TESR, Lucknow, July 01-15, 2015 p. 91-105.

Kumar 8 and Singh PK. 2015, Initiating replacement of
old sugarcane varieties under subtropical India
through quality seed producton: A Success of
ICAR Seed Project. In “Decade of ICAR Seed
Project: Retrespect and Prospects (Eds: Rajendra
Prasad 5, Uday Bhaskar K, Umesh R Kamble,
Ramesh KV, Radhika C, Natarajan 5. Sripathy K
V,RKSingh, G.Pal)}, ICAR-DSE, Mau.

Sah AK, 2015, Integrated communication sirategy for
cane area development and yield enhancement.
In. Sugarcane crop management for high cane
and sugar productivity (Edited by - Sah AK and
Sinha OK), published by ICAR-IISR, Lucknow:
138-142

Sah AK. 2016. Incredible sugarcane and sugsr sector:
Sustaining agricultural economy of India. In
Indigencus technologies for sustainable
agriculfure and better tomorrow (Edited by -
Swaropp J., Shukla R. and Srivastava PK),
published by Samagra Vikas Welfare Society and
Amnulya Sanchay Producer Company Ltd.,
Kalyanpur, Lucknow, pp. 32-35,

Shrivastava AK, Pathak AD, Mishra V, Srivastava 5§,
Swapna M and Shukla 5P. 2016. Sugarcane crop:
Its tolerance towards abiotic stresses. In.
Advances in Abiotic Stress Management for
Resilient Agriculture, ICAR-TISR Publication,
Lucknow.

Singh AK. 2015, Sugarcane machines for labour and
cost saving, In. Sugarcane Crop Management for
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Regional Research Station, Lucknow . pp 167-177.

Singh SR. 2016. Soil Test Crop Response: concepts and
component for nutrient use efficiency
enhancement. In. Biofortification of Food Crops
published by Springer India, 2016. Pp 237-246.
DOI10.1007 /578-81-322-2716_18.1.

Srivastava 5. 2016. Molecular diagnostics and
application of DNA markers in the management
of major diseases of sugarcane. In. P. Kumar et al,
(eds.}), Current Trends in Plant Disease
Diagnostics and Practices, Punpal
Biology, DOI 10.1007/978-3-319-27312-9_13,
Springer Internatiomal Publishing Switeerland,
pp.299-315.

(g) Annual Reports

Singh, J, Kumar, Sanjeev and Brahm Prakash. 2015.
Anmial Report (English), ICAR-Indian Institute
of Sugareane Research, Lucknow. 90p.

Singh, ], Kumar, Sanjeev and Brahm Prakash. 2015.
Annual Report (Hindi), ICAR-Indian Institute of
Sugarcane Research, Lucknow. 100 p.

(h) Extension/Technical folders/Brochures

Sah AK, 6ingh MR, Chandra A, Singh SN, Singh |,
Singh AK, Singh | and Verma RR. 2016. Bikur
Rajya Ke Liye Ganna Utpadan Taknik. ICAR-Indian
Institute of Sugarcane Research, Lucknow.

Sah AK, Singh MR, Chandra A, Singh SN. Singh L and
Verma RR. Z015. Bihar Rajya Ke Liye Ganna
Utpadan Taknik. ICAR-IISR, Lucknow.

Shrivastava AK, Pathak AD, Mishra V, Srivastava S,
Swapna M and Shulda SP, 2016, Sugarcane crop:
Its tolerance towards abiotic stresses. In.
Advances in Ablotic Stress Management for
Resilient Agriculture, ICAR-IISR Publication,
Lucknow.

Singh MR, Chandta A, Singh SB, Singh AK, Singh |
and Verma RR. 2016. Gannae Ufpaadan Takmik.
ICAR-Indian Institute of Sugareane Research,
Lucknow.

EunghMR,SahAKandHolkarSK.ZﬂIﬁ GmneMsm

High Cane and Sugar Productivity, (Eds) AK Sah
aﬁﬂKﬁnha,lIERLuch&ﬁw;lBl—‘lﬂ?.

TICAR-IISR, Lucknow on March3, 2016,
Singh SN and Verma RR. 2015, Usfar Pradesls Me Ganna
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(i} Extension Brochures (inHindi)

{Sponsored by the Directorate of Sugarcane
Development, Lucknow)

Soh AK and Anwaer SL 2016, Utk |Gud Ltpadan
Taknik. Extension folder 2016705, ICAR-Indian
Institute of Sugarcane Research, Lucknow

Sah AK. 2016, Bitiar Rajyz Ke live Genna Utpaden
Takonik. Bxtension folder 2016/06, ICAR-Indian
Institute of Sugarcane Research, Lucknow

Sah AK.2016. Gavina Utpadan Taknik. Bxtensjon folder
2016/01, ICAR-Indian Institute of Sugarcane
Research, Lucknow

Sah AK. 2016, Ganne Ke Sath Sahfasli Kheii. Extension
folder 2016/03, ICAR-Indian Institute of
Sugarcane Research, Lucknow

Sah AK. 2016. Unnat Ganaa Kismein, Extenmion folder
2016/02, ICAR-Indian Institute of Sugarcane
Research, Lucknow

Singh MR, Sah AK and Holkar SK. 2016. Ganme Main
Nashi Kiton Evam Bimariyon Ka Samekil
Prabandhan., Bxtemsion folder 2016/04, ICAR-
Indian Institute of Sugarcane Research,
Lucknow.

II. KVK publications
g} Paperpublished:

Stanley J, Gupta JP and Rai D. 2015. Population
dynamics of fruit flies, Bactocera spp. in North
western Himalaya, Indian Journal of Eniomology
77(3) 14220,

b) Paper presented in Seminar, Symposia,
Conferences, Workshops etc.

Rai D, Singh VN and Singh V. 2015, Validation of
management practices against mangp leaf
webber, Orthage euradalis,walker (

Lepidoptera) in central plain of Utlnr P_tade_qh. .
Naticnal Sympogium on T Indian

Agriculture towards Feod and Nutritional

Security held at ICAR-IGFRI, Jhansi (February
2021, 2016).

Rai D. Singh V, Singh RK and Singh RK. 2015.
Validation of IPM module in tomaio crop in
Lucknow district of Uttar Pradesh. In. National
Seminar on Strategy to Drive Skill Based
Agriculture Development Forward for
Sustainability and Rural Employability held at
BHU, Varanasi (Novemnber5-7, 2015).

Singh RK. 2015, Opportunities for improving
economic status of farm women through
production of sugar rich green fodder in ceniral
U.P. In. National Seminar on Strategy to Drive
Skill Based A ture Development Forward

for Sustainability and Rural Employability held

at BHU, Varanasi (November 5-7,2015).

Singh V, Rai D and Singh VN. 2015. Evaluation of
different harvesting methods of mange in
Lucknow district of Uttar Pradesh. In. National
Symposium on Transforming Indian
towards Food end Nutritional Security held at
ICAR-IGFRI, Jhans (Februsty 20-21,2015).

Singh VN, Rai D, Singh V and Kumar R. 2015.
Resoturce conservation technology (mulching) in
horticultural crops under climatic charige, In.
National Symposium on Transforming Indian
Agriculture towards Food and Nufritonal
Security held at ICAR-IGFRI, Thansi (February
20-21,2015).

Publications (2015-16) Nos
Research papersin Journals
Having“No" NAASI015ating
Having less than 6 rating

Having> 6rating

Tatal

Puopulararticles

Books

Anrmmual Reports

Newsletters

Extension Brochures/ Tech. Folders
Book Chapters

Souurces ; PME Cell, ICAR-ISR, Luckniw
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Technical Programme 2015-16
Project Title of the Profect
Code No.
Division of Crop Improvement

BL7 Collecton, maintenance, evaluation and documentation of sugarcane germplasm under sub-
tropical conditions (P X. Singh, Sanjeev Kumar and J. Singh; Duration : 01 /95 to LT)

B23 Development of sugarcane breeding stocks for high sugar (Raman Kapur and 5.1 Duttamajumder;
Duration:11/93-3/16)

B2S Development of top borer tolerant genetic stocks of suparcane (A.D. Pathak, R K. Rai, Sangeeta
Srivastava, MLR. Singh and Rajesh Kumar; Duration : 3/2000-03/18)

B.213 Development of sugarcane varieties for sub-tropics (J. Singh, DX Pandey, Sanjeev Kumar, RK
Singh (Biotech.) and T.K. Srivastava; Duration: 10/ 2003-LT)

B214 Development of breeding stocks of sugarcane for durable resistance to red rot (D.K. Pandey,
DeekshaJoeh, J. Singh and Sanjeev Kumar; Duration:10/04~03/17)

B215 Developing sugarbeet warieties for Indian agro-climates (A.D. Pathak, Raman Kapur, SK
Duttamajumder, Arun Baitha and A.K. Mall; Duration:09.08-LT)

B3.17 Elucidation of species chromosomal complement in sugarcene genotypes under sub-tropical
conditions {(Sangeeta Srivastava and A.D. Pathak; Duration: 06/10- 05/18)

B3.18 Idemtification and expression analywis of resistance gene smalogues aguinst red rot disesse in
sugarcane (Sangeeta Srivastava, Ramji Lal and R.K. Singh; Duration :01/10-03/18)

B3.19 Mapping of loci linked to sugar content in sugarcane (M. Swapna, DX. Pandey and A.K. Mall;
Dhaxation: 12/09-03/20)

B3.20 Identification and validation of molecular markers for red rot resistance in sugarcane (R.K Singh,
D.K.Pandeyand DeekshaJoshi; Duration: 04,/13-04/18)

B321 Production of disease free and genetically pure seed cane through tissue culiure techniques (R
Singh, Sanjeev Kumar, J.Singhand 3. Holkar; Duration: 2011-LT)

B322 Development of in vitro conservation protocol using slow-growth tissue culture techniques in
siigarcane (Sanjeev Kumar, R.K Singh (Biotech.}and |.Singh; Duration:03/15-03/18)

New Profiling and prediction of small RNA transcriptomes in sugarcane inoculated with red rot
pathogen (Sangeeta Srivastava, A.D.Pathak and DineshSingh; Duration :04/ 15-03./020)

Bm21 Development of waterlogging tolerant and red-rot resistant sugarcane clones for North Central
Zome (Satfeev Kumar and Ramii Lal; Duration 2012-2015)

ATCRP on Sugarcane Trials

B11 Evaluation of early maturing sugareane clones of North West Zone (J. Singh and D.XK. Pandey;
Duration: 02/09t0 LT)

B12 Evaluation of mid-late sugarcane clones of North West Zone (]. Singh and D K. Pandey; Duration :
02/09toLT)

B1{M) Evaluation of sugarcane clones under Zonal Varigtal Trials for North Ceniral and Eastern Zone
(A.D. Pathal; Duration : 02/09to LT)



Gupts; S.N. Singh, S K. Shukla and A K. Singh; Durstion : 2011-2(015)
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Project Titie of the Project

CodeNo.

DBT RNA seq for RNA seq SNP mining and linkage mapping in sugarcane (Nandita Banetji, Sanjeev
Kumar and R.K. Singh; Duration: 09/14-09/17, Budget 745,85 lakh)

DBT Natonal certification system for Hssue culture raised plants (Coordinator: RK. Singh, Pla: Sanjeev
Kumarand 5K Holkar, Duration : 03/1503/18, Budget T 65 lakh)

PPVE& Central Sector Schems for FFV&FRA (J. Singh and P.K. Singh; Duration : 2006-LT)

FRA Breeder Seed Productionin Bihar (A.D. Pathak and A K. Mall)

ICAR Network project

NPTC-  Network project on Transgenies in crops (NPTC) Sub { R K. Singh and Sanjeev Kumar, Crop:

3087 Sugarcane; Budget; T98.49 lakh; Duration: 2015-17)

seed Seed production inagricultural crops (Sanjeev Kumar and P.X. Singh; Duration : 2012-17)

project

Division of Crop Production

New Mpodulating application of sugarcane production technologies for hamessing production and
productivity potential in farmers’ field perspective (R.5. Dohare, TK. Srivastava, Rajesh Kumat,
IshwarSingh, SN.Singhand MR. Singh; Duration:(4/15—3/20)

A236 nutrient interactions for sustaining sugarcane productivity and soil health (R.R. Verma,
IshwarSinghand R.K. Rai; Duration :02/13-03/16)

A1230 Rationalizing irrigation water use in sugarcane through optimizing field application parameters
{AK.Singh, Rajendra Gupta and PushpaSingh; Duration:11/12-10/15)

New Soil quality assessment under different sugarcane prowing systems (5.R. Singh, T.K. Srivastava,
Ishwar Singh, RR.Verma, Pushpa Singh, SN. Singh, AK Singh (Agron.) and R.S. Dohare;
Duration: 03/15-03/18)

New Sugarcane productivity in relation to initial soil organic carbon content and nutrient management
in sub-tropical Inceptisol (T.K Srivastava, SR Singh, PushpaSingh, K.P.Singhand RR. Verma;
Duration: 08/15-03/18)

New Developing sugarcane based integrated farming system model for small farmer holders for sub-
tropical India (A.K. Singh (Agron.), T.K. Srivasiava, RK. Singh (KVK), A K. Sharma, A.K. Singh (PL
Path.), AKX Singh (Ag. Engg.) and MM. Roy; Duration : 09/15-09/18)

New Validation of cane node technology under farmers’ felds condilion (S.N. Singh, AK. Sah and
C.Gupte; Duration: 02/16-02/19)

A1229  Tillage techniques in plant-ratoon system for improving soil health and increasing sugarcane yield
in sub-tropical Indian (5X. Shukla, Akhilesh K. Singh and Rajendra Gupts; Duration : 03/12-
03/16)

ET112 Documentation and confirmation of indigenous technical knowledge under sugarcane based
cropping systems (Kamta Prasad, T.K. Srivastava, K.P. Singh, Rajendra Gupta and A.K. Sah;
Duzation:1/12-12/15)

Externally funded project

UPCAR Evaluation of microbial mapping and their correlation on productivity, plant and soil health in
maor cropping sytems of Uttar Pradesh (3.R. Singh; Duration : 2014-17; Budget¥17.963lakh

AICRP (S) Trials

AS42 Agronomic evaluation of promising genotypes of sugarcane (S.R. Singh and 5.K Shukla; Duration
:LT)

AS63 Response of sugarcane crop 1o different plant nutrients in varied agro-ecological situations {C.



Project
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Titie of the Project

CodeNo.

AS64 Enhancing sugarcane productivity and profitability under wheat-sugarcane cropping system
(Ishwar Singh and S.N. Singh; Duration: 10/12-06,/15)

AS65 Priming of cane node for accelerating germination (S.N. Singh and T.X. Szivastava; Duration : 2012-
2015)

AS66 Optimization fertigation schedule for sugarcane through micro-irrigation technique vnder
different agro-climatic conditions (Rajendra Gupta, S.K. Shukla and C. Gupta; Duration : 2012-
2015

AS67 Impa}ﬁnfmmdapphmﬂonnforgammmdmorgammmmpmmgmﬂhedmmdmgm
productivity {A.K. Singh, T.X. Srivestave, K.P. Singh and 5,R, Singh; Duration : 2015-2018)

Contractresearch

DF & Studies on the effect of Zinc bensulf on yield end quality of sugarcene (R.R. Vermaand S.N, Singh;

PCCL Duration : 2013-2015, Budget T 6.0 lakh)

CSMCRI  Response of seaweed saps and potassic fertilizer in sugarcane yield (Ishwar Singh; Duration :
063/15-03/16; Budget; T5.0.]akh)

SDS Bioefficacy and phytotoxicity of “ Atrazine (50% W) against weeds in sugarcane and iis effect on

Remedies soil health and succeeding crops; Duration : 05/15-04/16)

GEMT  Effectof bio-products on growth, yvield and quality of sugarcane and soil healthin sub-tropical
India (S K. Shukla; Duration: 2013-15, Budget;T10 lakh)

Prasmo  Effect of deep gel and nutisap on growth, yield and quality of sugarcane and soil healthin

Agri subtropical India (5.K. Shukla and S.N. Singh; Duration : 2013-2015, Budget; ¥ 1 Iakh)

IPMLabs Bioconiro] testing of biofertilizer “Hi-brix" in sugarcane (S.K. Shukla and 5.N. Singh; Duration :
2013-2015, Budget; ¥ 5 lakh)

Bayer  Assessing bioefficacy of Imidacloprid 40% + Pipronil 40% 80 WG against white grub, termite and
shoot borer and its impact on cane yield and sugar recovery (5.IV. Singh and MLR. Singh; Duration:
2014-17; T.7,01akh)

Division of Crop Protection

EM0O1 Burvey and surveillance of insect-pests and diseases of sugarcane in sub-tropical India (Head,
Division of Crop Protection and all scientiats of the Division; Duration : 4/06-LT)

M5.9 Genetic diversity and transmission of pathogen {5) causing Yellow Leaf Disease (YLD) insugarcane
(8.K. Holkar, Arun Baitha end Sanjeev Kumar (Biotech,}; Duration ; 03 /2015-03 / 2020)

M510  Management of Yellow Leaf Disease (YLD) of sugarcane through thermotherapy (Dinesh Singh
and 5 K. Holkar, Duration :05/15-04/18)

M15.6 Enhancing efficacy of Trichoderma based red rot management system (Deeksha Joshi, A.K. Singh
and Pushpa Singh; Duration : 04/12-03/17)

M15.7 Mass multiplication of Trichoderma on cheaper substrates and development of suitable delivery
system for disease management in sugarcane (A.K. Singh and Deeksha Joshi; Duration : 04/12-
03/17)

M17 Evaluetion/screening of sugsrcane gesmplam/genctypes against red rot and smut (SXK.
Duttamajumder and Ram Ji Lal; 1992-93 to LT)

Entg21  Mechanism of resistance against top borer in sugercane (M.R. Singh, A. Chandraand A D, Pathak;
Duration: 4/12-3/17)

Ento42  Biological control of sugarcane moth borers, Pyrille and scale insects through exoticand indigenous
parasitoids and predators (MLE. Singh and Arun Baitha)

Ents112 Development of techniques of mass multiplication of larval parasitoids for management of
sugarcane top borer (Arun Baitha and MR Singh; Duration :04/12-03/17)

Ento151 Containment of major insect-pests of sugarcane through habitat modifications (Arun Baitha and

M.R Singh; Duration: 4/12-3/17)



Project

CodeNo.

BUCTORE synthase and BUCFOsE phosphate synthase and their impact on smm:a-sink relatlonships in
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Titie of the Project

Ento152 Semicchemicals for the management of sugarcane top borer (ME. Singh and Arun Baitha;

Duration: 3/12-2/17)

M20.1 Genome sequencing of red rot pathogen (S.K.Duttamajumder, Amaresh Chandra, RXSingh,
DeckshaJoshiamd Nithya, K; Duration:09/12-02/17)

Externally Funded

ICAR Studies on riizospheric microbial diversity in relation to different sugar profile varieties for growth
promotion and disease management (Dinesh Singh; Duration 02/15-02/18)

AICRF (S) Trials

FP14 Identification of pathotypes in red rot pathogen (Dinesh Singh, S.K. Dattamajumder and Lalan
Sharma; Duration 2002-1.T)

PP17 Evaluation of varietics/genotypes aguinst red rot, smut and wilt (Dinesh Singh, SK
Dattamajumderand Lalan Sharma; Duration1984-1T)

FP22 Burvey of sugarcane diseases naturally occuirring in the ares on important varieties (Dinesh Singh,
SX. Dattamajumder and LalanSharma;; Duration-LT)

B41 Evalustion of varleties/genotypes for their reaction against major insect pests (MLK. Singh;
Duzration : 2002-LT)

B.30 Monitoring of insect pests and bioagents in sugarcane agro-ecosystem (M.R. Singh; Duration-L'T)

BE.34 Gtandardization of simple and cost-effective technique for mass multiplication of sugarcane
bicagents (M.R. Singh; Duration -03/14-LT)

B.36 Management of borer complex of sugarcane through lures (M.R. Singh; Duration: 2009-LT)

Contract Research Project

Bayer Bioefficacy evaluation of insecticide formulation (Imidaclorid 40%+Fipronil 40% - 80 wg) (MR
Singh amd 8.K. Shukls; Duration: 2014-16; Budget: ¥ 7 lakh)

FMC Bio-efficacy of carbosulfan 6G against top shoot borer (M.R. Singh and SI. Shukla; Duration:
2014-2016; Budget: T 7.5 lakh)

UPL Bioefficacy evaluation of insecticide “Lancer Gold” (acephate 50% + imidacloprid 1.8% SF) on
sitgareane (MR Siigh and S K. Shiskla; Duration: 2014-2015; Budget T 2 lakh)

Parijat  Evaluation of Mortel GR 0.35 (Fipronil 0.35 GR) against early shoot borer, root borer and termites
along with the germination and sugar recovery parameter oh sugarcane varieties (M.R. Singh and
SX. Shukla; Duration: 2014-2015; Budget: ¥ 11akh)

DuPont  Bivefficacy testing of chlorantraniliprole 35 WG against top, stalk and internode borer in sugarcane

(Arun Baitha and S.K. Duttamajumder; Duration: 2013-2015; Budget: T 10 lakh)

Plant Physlology and Blochemistry Division

PB23 Optimization of plant population for improving physiological efficiency of sugarcane (RK. Rai,
Pushpa Singh, A. Chiandra, RadhaJain, A.X. Shrivastavaand$.P.Singh; Duration2/10-3/17)

PB24 Modulating the expression of sucrose metabolizing enzymes for high sucrose accumulation in
sugarcane (Radha Jainand A. Chandra; Duration10/09-3/17)

PB27 Molecular study to reveal transcriptomes and genes associated with sucroge {(GAS) ransport and
accumulation insugar (A. Chandre and Radha Jain; Duration: 04/12-03/17)

PB28 Minimizing post- harvest sucrose deterioration and its molecular assessment in sugarcane (A
Changdrg and Radha Jain; Duration: 04,/12-03/17)

Inter Screening and identification of sugarcane lines tolerant to water-logging and their physio-

Institu-  biochemical vestigation (RadhaJainand S.P. Singh; Duration: 2013-18)

tional

Externally funded projects

DST Functional genomic analysis of differential accumulation of sucrose targeting genes of invertase,
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Project Titie of the Project
CodeNo.

sugarcane (A. Chandra and Radha Jain, Duration : 2013 - 16 (SERB/SR/SO/FS/
36/2012)

DST Down regulation of soluble acid invertase SAl gene to minimize post-harvest sucrose loss through
RNAIi technology in sugarcane (Saccharim sps, Hybrid) (A, Sharma and A, Chandra) (SRI/WOOS-
A/LS5308/2013) -

CSTUP  Enhaneing sugareone bloproductivity: physlologies] snd metabolic intetventions using mitrlent-
hormonal carriers (Radha Jain, A. Chandra and 5.P. Singh; Budget: T 9.0 Lakh, Duration 2015-18)

Confract Research

Privi Effect of silica granules on growth, yield and juice quality paramsters of sugarcane (Radha Jainand
5 XK. Shukla; Duration : 2013-15, Budget: 75 akh)

Biodeg  Effect of Biodeg products on biochemical attributes, cane yield and juice quality of sugarcane
(Radha Jain, A. Chandra and §.K. Shukla; Duration : 2014-16, Budget ¥3 [akh)

Privi Effect of Silixol on growth, yield and juice quality attributes of sugarcane (Radha Jain, A. Chandra
and 5 K. Shukla; Duration : 2014-16, Budget:¥ 5 lakh)

Cytozyme Effect of Cytozyme (USA) products on growth, yield and quality of sugarcane (AJ. Shrivastava,
PushpaSingh, 5. K. Shukla, C.P. Prajapati.,, Duration : 2015-17, Budget: ¥10 lakh)

Agrometerology

AMS5 Impact of climate change on sugarcane insect-pests dynamics and behaviour (M.R. Singh and
Rajesh Kumar; Duration: 04/12-03/16)

ICAR Network Project

NICRA/ Assessmentof Impact of climate change on productivity and quality of sugarcane and

OsR opporiunities of adaptation under sponsored grant component of NICRA (A.K. Shrivastava and
T.K. Srivastave; Duration: 04/13-03/17)

Extensionand Training

ET1.13  Assessment of sugarcane cultivation machines (RMD & RBS planier) on farmers’ fields (A JC Sah,
Er. A K. Singh anid R K. Singh; Duration; 2012-2015)

ET114  Entrepreneurship development for sugarcane seed production and multiplication (A.K. Sah, S.N,
Singh, Sarjeev Kumar, M R. Singh end Ramji Lal; Duration : 10/12-10/16)

Agricultural Engineering

AE91 Design refinement of suparcane-cum-potato planter (Rajendra Gupfa and A K. Singh: Duration
7/12-03/17)

AE19F Development of sugarcane harvester for small farms (A K. Singh and Sukhbir Singh ; Duration :
4/12-3/16)

AE122E Development of modified furrower type sugarcane cutter planter (A.K. Singh and R.D. Singh,
Duration:03/15-03/18)

AE151 Development of tractor operated sugarcane manager (A.K. Singh and Rajendra Gupts, Duration :
04/12-12/15)

AE152 Development and evaluation of tractor aperated mulH-purpose tool framed with atiachment for
furrow opening fertilizer application spraying interculture and earthing up operation in sugarcane
(Sukhbir Singh and Akhilesh Kr. Singh;10/15-09/18)

AE&GS8 Sustaining sugarcane yield under multiratooning through drip irrigation (R. Gupta; 03 /16-03/19)

AICRP on FIM Activities
Manufacturing of prototypes for conducting field adoptability trials under varying apro-climate
and soil conditions (AK. Singh, Duration: 04/86-LT)
Prototype feasibility testing (PFI) of Pant-ICAR Sub-soiler-cum-differential rate fertilizer
applicator (R.D. Singh,, Sukhbir Singh and A_K. Singh; Duration : 04/15-03/16)



ICAE -Ingian Tnatitute of Sugarcane Ressarch

Project Titie of the Project
CodeNo.

Prototype feasibility testing (PFT) of tractor mounted reaper binder (Sukhbir Singh, R D. Singh and
AKX Singh, Duration: 04/15-03/16)
IER tractor operated deep furrow sugarcane catter planter (AK. Singh and Sukhbir Singh;
Duration: 04/15t003/17)
II5R tractor operated paired row trenwh planter  (AK Singh, Sukhbir Singh and R Gupta;
Duration : 04/15 to 03/17). ICAR Network Project Apri-CRP on Water (Rajendra Gupta, TX.
Srivastava, RIC Rai, J. Singh, Pushpa Singh, SR, Singh, R.R. Verma and SN, Singh; Budget: ¥ 31.00
lakh, Duration:12/15-03/17)

Jaggery Unit

AE7.62 Development of a jaggery furnace with efficiency boosting device (S.I. Anwar; Duration ; 4/12-
3/17)

AE763 Optimization of parameters for shelf life enhancement of jaggery under modified atmosphere
packeging (Dilip Kumar; Duration: 4/12-12/15)

AHE7.64 Optimizing packaging method for enhancing shelf life of granular jaggery (Prasoon Verma;
Duration: 03/15=3/17)

ATCRP on Post-harvest Technology Activities

LKO/PHTS/ Evaluation of jaggery furnaces (single, dotrble & triple pan) for emission of green house gases

11/01 and level of bagasse combustion (81 Anwarand R.D. Singh; Duration: 04/11-03/16)

LK/ PHTS/ Refinement of fuice extraction process with special reference to sugercane cleaningand juice

11/02 Hltration for 100 kg jaggery /8 hts (5.1 Anwar &R D. Singh; Duration: 04/11-03/16)

LxO/ s/ Development / Adoption of evaporator for sugarcane juice (5.1 Anwar and R.D, Singh; Duration:

11/ 04/11-03/16)

Lx0O/PHTS/ Development of power operated jaggery moulding machine (R.D. Singh and 5.1. Anwar; Duration:

11/04 04/11-03/18)

LK/ PHTS/ Development / Adoption of suitablemixer for production of value-added jaggeryusingaoninasa

11/05 natural source of Vitanin C (5.1 Anwarand R D.Singh; Duration: 04/11-03/16)

Lo/ FHIS/ Optimization of parameters for shelf life enhancement of jaggery under modified almosphere

12/01 packaging (Dilip Kitmar; Duration: 04/12-03/16)

LKO/PHTS Valueaddition of jaggery withIndian spices and herbs for increased market value (S.1. Anwarand

/0 Dilip Kumar, Duration:11/14-10/186) -

LKO/PHTS/ Development of 2 semi-sutomatic jaggery menufacturing plant (Dilip Kumar, Prasoon Verma, 5.1

14/02 Anwar, G.S.Nevkar amd P.V.K.]. Rao, Duration:04/14-03/17)

Externally funded profect:

LKO/PHTS/ Assessment of post-harvestlosses in different crops and commaodities in India Funding Agency:

13/1 Ministry of Food Processing Industries, Govt. of India. (Dilip Kumar, S1. Anwar and B.D. Singh,;
Duration: 04/12-03/15) -

LKO/PHTS/ Study on determining on storage losses infpod grains in FCT and CWC warehouses and to

13/2 recommend norms for storage loses in efficient warehouses (ICAR-PCI Project, Dilip Kumar and
51. Anwar; Duration:01/13-12/16)

Economdes, Statistics and Computer Application

ABS414 Geographic information system of sugarcane and sugar in India (Rajesh Kumar, 5.5. Hasan and
P.K. Bajpai; Duration: 03/12-03/17)

ABS415 Development of data mining and presentation tools in sugarcane (5.5. Hasan, P.K. Bajpai LS.
Gangwarand Rajesh Kumar; Duration: 04/12-03/18)
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Project Title of the Project

CodeNo,

AES416 Faﬁbrunmhiﬁuﬁmgmmnminﬁahﬂﬂydmnﬁﬂsmdmﬂgypmdu:ﬁmcmmmhﬁn
(LS.Gangwar,S5. Hasanand A K. Sah, Duration:03/15-03/20)

AES417 [Impact of ISR technologies in sustefning sugarcane production in India (AK. Sharma, TK
Srivastava, AK. Singh, SK. Duttamajumder, A.D.Pathak, AK. Shrivastava and M.R.Singh.,
Duration: 04/15-03/20)

AES418 Estimation of techno-economical feasibility of sugarbeet cultivation for sugar and ethanol
productionin India (A X Sharms;10/15-09/17)

* For contract research projects, the name of the firm sponsoring the research has been mentioned.
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Review, Monitoring and Evaluation

QRT Meeting

First meeting of QRT, constituted to review the
research work done by Indian Institute of Sugarcane
Research, Lucknow; AICRP on Sugarcane and Krishi
Vigyan Kendra for the period 0f2010-2014 was held on
December 7-8, 2015 at the Institute under the
chairmanship of Dr. B, Chaudhary, Ex. Vice-
Chancellor, G.B. Pant University of Agriculture and
Technelogy, Pantnagar. Dr. N. Vijayan Nair; Ex.
Ditector, 5B], Coimbatore; Dr. D.C. Upréti, Ex.
National Fellow, IARI, New Delhi; Dr. Menhi Lal, Ex.
Head, Division of Crop Production, ISR, Lucknow;
Dr. Baechan Singh, Ex, Professor (Agril. Engincering),
GBFUA&T, Pantnagar; Dr. Satyavir, Ex. Dean
(Agriculture), CCSHAU, Hisar and Dr. K.K.
Samantha, Ex, Director, MANAGE & NAARM,
Hyderabad were the other members of QRT who
were present in the meeting. The meeting was
attended by all the scientists of the ISR, Lucknow
along with Dr. AD. Pathak, Director and Dr. PX
Singh, Member Secretary. All the Heads of the
Divisions PC (AICEP on Sugarcane) and Sectional
Incharges made the presentation of their
achievements before QRT. The QET team also visited
laboratories and field trials. The Committee
appreciated the good work doneat the Institute.

mﬁy;mdumthwhnpﬁmhum&mm

X Meeting of the Research Advisory
Committee

The XXI meeting of Research Advisory
Committee (RAC) of the ICAR-Indian Institute of
Sugarcane Research (TISR), Lucknow was held on July
7-8, 2015 under the chairmanship of Dr. AN,
Mukhopadhyay, Former VC, AAU, Jorhat, Dr.N.
Balasundaram, Ex. Direcior, SBI, Coimbatore; Dr.
D.G. Hapase, Ex-Director, VS, Pune; Dr. AS, Patil,
Ex.-Ditector (Research & Extension), VSI, Pune; Dr.
Surendra Singh, Ex. Project Coordinator { FIM), Sh.
J.L. Jain, GM {Cane), Harinagar Sugar Mills Lii., West
Champaran, Bihar; Dr. OK. Sinha, Director, [ISR,
Lucknow; Sh, K.5, Rathi and Sh. 5K, Rana as non-
official members and Dr. S.N. Singh, Pr. Scientist as
Member Secxetary, RAC were the other members who

participated in the meeting. The meeting was
attended by all the scientists of the Institute,

Dr. AN, Mukhopadhyay,ﬂmirmmkﬁ(lmlus
opening remarks highlighted the main concerns of
sugarcane cultivation in India. He expressed his
conrern over the grim sugar production scetatio of
the couniry. He emphasized the development of
farmers' adaptable and low cost technology. The use
of [I5R developed machineries on custom hiring basis
in different parts of the country may be explored. He
also urged the scientists to avoid duplication of trials
year after year and cut down the number of
experiments. Dr. Mukhopadhyay called upon the
scientists to select one or two major interdisciplinary
farmers' oriented problems of sugarcane research and
make time bound programme to solve it

Dr. O.K. Sinha, the then Director, ISR presented
an overview of the R & D activities carried out by the
Institute during the last year, with a brief account of
the present sugar production scenario in the country.

million tonne. To meet the mquhmmtufﬂﬁ



on the various recommendations of the previous RAC
held during May 28-29, 2014 The Chairman, RAC
expressed hin satisfaction that most of the points
raised in XX meeting of RAC have been addressed.

Dr. A, K. Sharma, Principal Scientist end 1/ ¢, PME
Cell briefed about the research projects in the InsHiute,
the varicus momturing and evaluation mechanisms

for the research activities/projects, Institute Results

FrmworkDocumt {RFD}.. Chtlszharl:er and the

|

a]migwiﬂnhem}arthrmtmuﬂm 'l:heRM'_’
thHE:new developments.

n__i: research achievements were

Heid of D:vmlnnsfh:—clmrgn
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findings related to cane node technology,
rhizospheric engineering and other strategies to
enhance soil health. Dr. A.D. Pathak, Head, Division
of Crop Improvement brisfed about the varietal
breeding programme, including genetic resource
management & ptre-breeding, and also the
biotechnological interventions for sugarcane
improvement. He also presented the R&D efforts in
sugarbeet. Dr. Ram Ji Lal, Head, Division of Crop
Protection presented the findings related to survey of
insect-pests and diseases in sugar mill command
areas, pathotyping of C. falcalum and bio-control of
diseases and imsect-pests. Dr. RK Rai, Principal
Scientist, Division of Physiology & Biochemisiry
presented biochemical and molecular aspects of high
sucrose accumulation vis-3-vis post-harvest
deterioration in sugarcane. He also presented the
efforts to improve the physiclogical efficiency of
sugareane. Dr. AK. Singh, HOD (Ag. Engg ) gave an
overview of the equipments developed like cutter
planter, raioon manager, KBS, trench planter and
paired row planter and the FLDs carried on these
equipments, Dr, 5.1, Anwar, Principal Scientist & I/c,
Jaggery Unit presented the salient achievements
pertaining to value-added jaggery prepared by using
aonla. Dr. PK. Bajpai, Ifc AKMU presented the
research work in economics and statistics disciplines,

Most of the RAC Members desired that ISR should

come forward and develop crop models for cane yisld
estimation on the basis of cane growth atiributes at
different months. Dr. Ashok Kumar Shrivastava, Ifc
Agromet presented the long fterm behaviour of
weather parameters. The achievements of Extension
and Training Unit were presented by Dr. AK, Sah,
Principal Scientist &1/¢ oftheunit.

The RAC Members visited experimental fields

and various laboratories on July 8 2015 and

appreciated the conduct of field experiments amd the
general maintenance & upkeep of the experimental
famanﬂlnshtuﬁebu:ldmgswhmhwassuper‘b
Several recommendations were made by the RAC,

IRC meetings were held on October 13-15, 2015
under the nhm‘mnnlﬂp af,“Dr_ TK El:lvastam
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Division/ Section Inter- Institte  Neiwork Contzact  Exiermally Total AICRP
Crop Improvement - 17 2 - 1 2 *(3)
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XXXIX Meeting of IMC

Thirty ninth meeting of Institute Management
Committes was held on December 5, 2015 under the
chairmanship of Dr, A D, Pathak, Director, Progress of
R & D efforts was reviewed and warious

administrative matiers were discussed,

Institute Technology Management
Commitiee Meeting

The meeting of Institute Technology
Management Committee was held on November 16,
2015 under the chairmanship of Dr. TK. Srivastava,
Director. Three technologies in IRC Meeting held on
October 13-15, 2015 were presented by the Pls for their
commercial exploitation. Interface Meeting with
Industry was also organized in which, an industrial
representative gave positive feedback on the potential
of sugarcane machineries developed by the Institute,
particularly in Uttar Pradesh. He highlighted that
Institute developed machines are being manufactured
subsidies on these costly machines for promoting the
mechanization of sugarcane cultivation. All contract
research projects were reviewed for their progress in

Annual Bepert 2015-16

IBSCMeeting

A meeting of the Institutional Biosafety
Committee (IBSC) of the Institute was held on May 6,
2015 under the Chairmanship of Dr. OX. Sinha,
Director, ICAR-TISR. The meeting was attended by Dr.
Amaresh Chandra, Head, Division of FPlant
Fhysiology & Biochemistry, ICAR-TISR; Dr. Sangeeta
Brivastava, Principal Bclentist, Division of Crop
Improvement, ICAR-IISK; Dr. Neelam S. Sangwan,
Senipr Scientist, CSIR-CIMAFP; Dr. §.K. Sethi, Medical
Officer, ICAR-TISR; Dr. AK. Sherma, Principal
Scientist & I/c PME Cell; Dr. RK. Singh, Principal
Scientist, Division of Crop Improvement, ICAR-TISK;
Dr. Sanjeev Kumnar, Senior Scientist, ICAR-TISR; Dr.
Sommnath K. Holkar, Scientist, Division of Crop
Protection, ICAR-TISR and Dr. M. Swapna, Principal
Scientist, Division of Crop Improvement and Member
Secretary of the committee. Various biosafety
measures were discussed in the meeting. Dr. O.K.
Sinha emphasized upon the need for the use of cutting
edge technologies including transgenic research in
improving the sugarcane productivity and sugar
recovery, keeping in mind the future demands for
sugar and other products. He remarked that all
rescarch workers should observe the biosafety
measures and hazardous chemicals should be

disposed of as per prescribed manners.
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Participation in Seminars/Symposia/Conferences

Participation of ISR Staff in Seminars/Symposia/Conferences

Conference/Seminey/Symposia
Workshop on “Making engineering
scientists’ contribution more
meaningful to staksholders and the
Training Workshop on “Monitoring.
Confined Field Trials of Regulated GE
Plants” organized by Ministry of
Brivironment, Forest & Climate
Chamge, Govt: of India
on Stretegic Governance amd
Technological Advencement for
Sustainable Agriculiure

Nationsl Seminar on “Take it lo
Farmers-The Farmers” Rights through
Awarenass”

Launching Workshop of AICRF on

ICAR Foundation Day Ceremcry

Firat Workshap of Nodal Officers of

45 Annual Workshop of NICRA
Training Programme on Analysis of
Experimental Data
Tecl'uncalsm
National

occazion of Insugymation of NRC on
IntegmtedFamingS}mbam Research:

10% Annual Review Meeting of ICAR
Seed Project “Sced Production in

during
Richibition at the

Vemie
New Drelhi

NASC Comple, New Dalhd

SHIATS, Allahabad

NASC Complex, Puss, New

HAAU Anand

FPatna

NASC Complex, Pusa, New

NASC Complex;, Puss, New
Delhi

CMFR], Cochin

Pipara Kothi, Motihari, East
Chaemparan (Bihar)

ICAR-TISR, Lucknow

Date
April 13-14, 2015,

May 25-26, 2015

June 14-16, 2015

July 7, 2015

July 9. 2015

July 25-26, 2015
July 2016

Angust 911, 2015

August 13-14, 2015
August 17-22, 2015

Angust 20-21, 2015

Angust 22, 2015
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Drs. SK.Shukls, SN. Xl Jolnt Convention of STALand DSTA  SP. Muskherjes Indoor Septérnber 4-6, 2015

A.K.Sahanﬂ AK
Singh _
Dr. MM, Roy Brain Storming Session on NASC Complex, Pusa, September 7, 2015
Augmeniing Resourcesin Rural New Delhi
Indis : Policy Issues and Strategics
ed by NAAS
Dr.PK Singhand Sh. 10 Vishwa Hindi Sammelan Bhopal September 10-12, 2015
Abhlshek Kumar Sing?
Es, AK SinghandDr.  Farmems —Sclentiste-Industry ' CCSHAU RRS, Uchani, September 15, 2015
L5, Gangwar Interaction o n “Current Seensrioand  Kamal
Future Challenges in Sugarcane under.
Sub-tropics”
Dr. AD. Pathak Meseting of Stakeholder of NRC on JCAR-RCER, Paina September 17, 2015
Integrated Farming System

Dr. A X Shrivastava 26% Meeting of Sugarcane Research Agricultural University, September 21-22, 2015
and Development Workers of Andhra ~ Vishakhapatnam
Pradesh

Dr. VE, Singh 256 Ania Pacific Weed Science Socisty  The Professr Juynshankar  October 1316, 2015
Conferencs on " Weed Science for Telangana State
Sustainable Agriculture, Envi ronment Agricultural University
and Blodiversity” organized by Indian  (FJTSAU), Hyderabad

Dr. TK Srivastavaand  Interface meeting on Way forward  fo  ICAR-IARL New Delhi Dctober 20, 2015

Dr. AX. Shrivestava adaptation end development of
drought tolerant sugarrame varietes

India b the wake of GM drousght

tolerant variety developed in Indonesia
Dr. 5K Shokla ‘Weakshop of Vigilance Officers NASC, New Delhi Ociober Z7-28, 2015
Dirs. AK Sah, VXK. T5EE Golden Jubilee National Semimar.  1AS, BHU, Varsmasi November 5-7, 2015

Kmnnr.‘.ﬂngh Euahin:hﬂﬂyand E;tral'ﬁmploya‘bﬂjty

Dr. Ram Kewal Singh 9t Annual Review Meeting of NFTC ICAR-NRCFB, New Delht Nowember 7, 2015
Project
Dr. AX Sharma and 75t Armizal Corniference of the Indian PAU, Ludhipma November 19-21, 2015
Sh_ Brahm Prakauh Society of Agriculturs] Ecmormics _
Dr. DR. Malviya Workshop on “Régional Consultation  Lanzhou University, China  November 27-30, 2015
on Suatoinable Grasulond and Pasture
Manpgement e Asia
Dr. Dilip Komar Group meeting on Mechanivation of ~ Anakapalli November 17, 2015
Jaggery indistry of AICRP on PHET
Cenires (Jaggery Sector)
Dr. L5 Gangwar Natlonal Seminar entitled ~Flnancing BIRD, Lucknow November 2930, 2015
Agriculiure Value Chains : Challenges
end Opportumities™
Drs AKX Sharmaand 230 Annusl Conference of the ICAR-CIFE, Mumbei December 2.4, H15
LS. Gangwar Agrirultural Ecoriomic Resesrch
Association {India), New Delhl on
“Inter and Intra -Sectoral Dynamics for
Transforming Indien Agriculinee
Dr. A Chandra 3¢ Internptional Flant Physiology JNU, New Delhi December 11-14, 2015
Congress on Challenges and Stmtegias
in Plant Biology Research !

Dr.AD.Patahkandall Nationsl Werkshop of Liwnat Phamf ICAR- Indlan Insthute of December 12-13, 2015
, the schentists of the AHuymmhmtumIFmﬁ!gu\dCow Sugarcane Research,
' Institute based Economy organised by during Lucknow
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Name

and Radha Jain
Drs. A.D. Pathak, OK.
Sinha, C. Gupin,

Bajesh Kumwer, Raomi.
Lal, TX Srivastava,

SK shukls AK
Singh, E.N. Singh,
Iﬁnshl’-lﬂmsh
S.R.Singh, RR.

v GK and
Ad Zubeir T

Dr. Rakesh Kumar

Er. 58X Holkar

[ir, Drinesh Singh

Drs, 51 Anwar and
Dilip Kumar
Dr. AK Sah

Dre, AD. Pathak,
AK Singh, R.D.
Singh, S1. Artwar,
Dilip Kumar,
Prizoon Verma,

AKX Sok

Dhie. AD. Pathak and

D, Swapna M.

3¢  Internations] Plant Physiology
31= Group Meetof AICKF on
Sugarcans

Natomal THalogue on Innovative
Exiension System to Farmesa
Empowerment and Welfare
National Symposium-cum-Mid
Enstern Zonal Meeting on Impact of
Climate Change on Plant-Microbe
Interactions and its lmplications

thtmnﬂmml(l'm:ﬁmmem P!Ian:

Venue

TNU, New Delhi

Date

December 13-15, 2015

RAU, Pusg, Samastipur, December 1516, 2015

NASC Complex, New Delhi

BHU, Varanasi

ICAR-National Buresn of
Agricukturally boportant
Microa orm, Koaas)

Mau

TNALL, Coimbatore

CSIR-NERL, Lucknow

ICAR-TTPR, Kanpirr

ICAR-NAARM, Hydetabad

ICAR-IGFR], Jhansi

ICAB-IART, New Dethi

December 17-19, 2015

December 18-19, 2015

December 23, 2015

December 26-27, 2015

Jamuery 03-06, 2016

January 09-10, 2016

February 02, 2016

March 13, 2016

Febwuary 15-17, 2016

February 20-21, 2016

February 23-27, 2016,
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TN

Events organised

Seminar on “Harnessing energy feed stocks
for sustainability of sugar industry in sub-
tropical India”

Braingtorming Seminar was organized jointly
by ICAR-Indian Institute of Sugarcane Research,
Lucknow, Nerth Indian Sugarcane & Sugar
Technologists' Association of India and Directorate of

e Development, Govt. of India on 22™
August, 2015 at [ISR, Lucknow, to deliberate upon the
possible ways and means to sustain the sugar indusiry
through diversification. Dr P.K. Seth, CEQ, Biotech
Park, Lucknow was the Chief Guest.

In his welcome address, Dr. OK. Sinha,
Director, II5R stressed upon the current problems
faced by the sugar industry and an need for
diversification to bio-ethanol and bio-cnergy using
alternate feedstocks like suger beet, Dr Ram Murty
Singh, President, NISSTA; ShriJCP. Singh, Bxecutive
President, Balrampur Sugar Group; Dr. M.C.
Diwakar, Director, Directorate of Sugarcane
Development; Mr. AK. Shukla, General Secretary,
NISSTA, Dr. Bakshi Ram, Director, Sugarcane
Breeding Institute, Coimbatore and others spoke
about the need for diversification in the industry. Dr.
Narendra Mohan, Director, National Sugar Institute
(NSI), Kanpur, in his keynote address, emphasized

discussed. The possibility of making second
generation (2G), third generation (3G) and fourth
generation (4G) ethanol from non-edible plant parts,
from algae and from genetically engineered
organisms, respectively, was dmcu.ssedbyDr Pushpa
Singh, Principal Scienfist, IISE, in her lead lecture
*Ethanol Production, Bmerging Technologies and
Sustinability lasues®,
Seminar on Sustainable Agriculture in
Climate Change Scenario

A Seminar on Sustainable Agriculture in
Climate Change Scenario was o ed under the
aegis of NEFORD and ICAR-Indian Institute of
Sugarcane Research, Lucknow on March 19, 2016. It

was recommended that erop varieties tolerart to heat
andl salinity stress and resistant to flood and drought
have already been developed and thesg varieties need
to be promoted at faster speed following innovative
{ransfer of technology approaches, There is need fo
promote climate-ready crop verieties, energy, water,
labour, Hme and cost saving improved crop
In the changing climate scenario and growing
ingtability in agriculture, community meanaged efforts
could be more effective. Promotion of agro -
andhnrl:cultu:alu'eesmdl'u.ghl:uommfnodazd

upon dual pricing of sugar for domestic and
cmnmmnlma:keteﬁechvehranﬂingmdpmka@ng
cnnq:lmﬂ—kmvymhmfm

: Research

nmnthm&gdiﬁmmofgoﬂmoishnamwﬂu
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Abityan of the Govt. of India was held at ICAR-TISR,
Lucknow on December 12-13, 2015. Dr. Senjeev
Kumar Baliyan, Hon'ble Minister of State for
Agriculture and Farmer Welfare, Govt of India; Sh.
Yogi Adityanath, Hon'ble Member of Parliament; Smt.
KﬂahmRaj,Hm’bleMemberofPaﬂiamem;Dr NE.

Workshop on Engineering Interventions
Lucknow Chapter of the Indian Society of
Agricultural Engineering and ICAR-Indian Institute
of Sugarcane Rmea.tch, Lucknow jointly m:gammd
one-day workshop on “ Interventions
increasing Agricultural Productivity, Fam-:rs
Income and Employment Generation” at ICAR-TISR,
Lucknow, on B 02, 2016. The workshop was

convened by DrSI, Amwar, Princpal Scientist at the
Institute. At this occasion, Anmual General Body
of Lucknow Chapter of Indian Society of

tural Engineering was also organized.

World Food Day

On the occasion of World Food Day on October 16,
2015, Seed Awareness was organized at
ICAR-IISR. In this programme, 200 farmers from
different districts of Uttar Pradesh were provided
with seed packets of newly releesed variety, Colk
9709 and a campaign was initiated for making the
suparcane growers aware about the role of quality
seed| cane in enhancing the yield and production.
des Mmen,MemGuﬂrw Scheme also, quality

World Soil Health Day

Krishi Vigyan Kendra, Lucknow organized a
programme on December 5, 2015 on the occasion of
Soil Health Day during International Soil Year-2015 at
ICAR- Indisn Institute of Sugarcane Research,
Lucknow. The Main focus of this progmmme was
distribution of about 300 soil health cards, technical
sesgions, farmers-scientist interaction, and farmers'
feedback. Programime was inaugurated by the Chief
Guest, Dr. K.N. Tiwari, Ex. Professor and Head, Soil
Science and Agricultural Chemisiry, CSAUA&T,
Kanpur and presided over by Dr. AD. Pathak,
Director, I[SR,Luchmw Welmmingtlm d:‘lgn‘ihries

World Food Day was celebrated at the Institute
on October 16, 2015. On this day, improved
production | taphmlogy was demonstrated to the
farmers di‘" dioining districts. Ganma Taknik

focnsmdmdewlapadnchml nfmmd

linked farmers for its ‘at farmers felds.

In.:he inh-nduct&ry mks; Dr. KE S‘l’mgh




Tiwari gave wvaluable remarks on sustaining soil
health, concept of integrated nutrient management,
soil fertility and productivity and use of vermi-

compost and green manuring. Dr. K.P. Singh, Head,
KVK proposed the vote of thanks toall.

Jai Kisan Jai Vigyan Week

Joi Kisan Jai Vigyen Week was celebrated from
December 23-29, 2015 under which number of the
teams of the scientists visited number of villages

adopted under 'Merz Guon Merma Gairgy' (MGMG)
Echeme, interacted with them and made them aware
of the Institute technologies. The programme was
concluded on December 29, 2015 in which farmers
from nearby districts shared thedr success storles with
fellow farmers and were felicitated. The tearn leaders
of each team of MGMG made the presentation of their
visits and activities in theadopted villages.
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National Science Day

National Science Day wes celebrated at the
Institute on February 28, 2(}16. On this occasion, Dr.
MM. Roy, Principal Scientist, Division of Flant
Physiology and Biochemistry delivered a talk on
"Water : Status, Issues and Options for Agricultural
Use in India”, which was attended by all the

Scientists, Technical, Administrative, Rescarch
Asgociates, Research Fellows, Ph.D./PG /UG students
and trainees,

IISR Foundation Day
The 65" Foundation Day of ICAR-Indlan
Institute of Research was celebrated on
February 16, 2016. Dr. 5. Solomon, Former Director,
ISR was the Chief Guest on the occasion. Ih his
address, Dr. Sushil Solomon highlighted the need for
developing suitable technologies for reducing the
water requirement of sugarcane and also emphasised
on carbon sequesiration and carbon {rading.
Highlighting the present accomplishments of the
Institute, Dr. A.D. Pathak, Director informed that two
genolypes developed by the Institute have shown
promise in the All India Coordinated trials and are
: to release soon. He also added that thitteen
5 developed by the IISR are in various stages
of testing under AICRP on Su, . He expressed
satisfaction over increased yield of in Uttar
Pradesh from 60 to 65 t/ha along with the sug:
over 11 per cent. Similarly, the yield of
sugarcane has also been increased in neighl
state of Bihar to 62 t/ha from 46 $/ha due to seed
production amme being executed by the
Institite. Dr, Pal

informed that 64 villages have
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been adopted under Mers Geon Mera Gaurso
programme of Govt. of India and the farmers of these

are reaping benefits of adopting improved
Dusshera Mela

Dashghra Mela was organized at Ikshupuri-the
residentinl colony of the Institute. The Mela was
inaugurated by Dr. T.K. Srivastava, Director, ISR. On
chaeir, Ram Lila and the burning of effigy of Ravama
wetre major attractions.

HindiPakhwara

Hindi Pakhwata was celebrated at the Institute
during Sept. 14-30, 2015. Dr.S. Rajan, Director, ICAR-
CISH, Lucknow, the Chief Guest on the occasion
urged the Scientists and Staff to do all of their werk in
Hindi. Dr. Rajan added that there is no competition
between Hindi and any other regional ge of the

country. Ratheér than that, Hindi language has helped

integriy of the countey s
lenguage keeping cooperation of the regional
languages, Dr. T.K. Srivastava, Director of the Institute
requested all to do the maximum work in Hindi.
During the Hindi Pakhwara, several competitions
like, Review of the work done in Hindi during the
yeat, Hindi in unicode, Presentatfom of
Institute activities in 20 slides, Noting, Order writing,
Bxiempore talk, Antakchhari and questionnaire based
on general knowledge in Hindi were or , in
which staff of ISR participated. A shield enfitled
“Mithas” was presented to the IISR-Krishi Vigyan
Kendra, Lucknow for doing mexdmum work in Hindi.
Hindi Workshops

_ Four Hindi Workshops were organized during
the year 2015-16 viz., June 28, 2015; September 23,
2015; November 30, 2015 and March 29, 2015 for the
officers and employees of the Inatitute. Number of
lecturers was delivered by the experts for more use of
official languagein the work

Td-30 Ficwer= 2015 7 08



Meeting of Nagar Rajbhasha Karyanvayan
Samiti (Karyalaya 3)

The First Meeting of Nagar Rajbhasha
Karymva Samiti a 3) for the year 2015

at the Institube on Jurne 28, 2015 under

ﬂledlairmmlupuﬂ')r A.D. Pathak, Director, ICAR-
ISR, Lucknow. The second for the year was
held at the Institute on November 30, 2016 under the
chairmanship of Dr. T.K Srivastava, Director, ICAR-
IISR, Lucknow. The y was attended by Heads
of the Departments of 50 member offices. Many
member offices were awarded for varicus works in
different categories.
NET/ARS-Preliminary 2015 examination

Agricultural Scientist Recruitment Board (ASRB),
services regularly conducts various examinations all
over India. Tt hes now developed a network of Online
Examination Centres at 23 places to ease the process of
evaluating candidates in various disciplines of
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agricultural sciences, Recently, an online examination
of NET/ ARS-Preliminary 2015 was held at ICAR-TISR,
Lucknow centre. It was organized In three slofs per
day during 410 December, 2015. Out of 1768
candidates allotted to the centre in various disciplines,
1320 candidates took the examination at the ICAR-
ISR Cenire. The examination was successfully
completed with active role of AKMU.
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Distinguished Visitors
Name and Designation

Mimnisters and Members of Parliament
Dr. Sanjeev Kumar Baliyan, Hon'ble Minister of State for Agriculture, Govt, of India
Shri Kaushal Kishore, Hon'ble Member of Parliament
Dr. Sanjeev Kumar Baliyan, Hon'ble Minister of State for Agriculture, Govt. of India
Sh. Yopi Adityanath, Hon'ble Member of Parliament
Smit, Krishna Raj, Hon'ble Member of Parliament
Sh. Radha Mohan Singh, Hon'ble Minister of Agriculture and Farmers Welfare,
Govt. of India
ICAR Dignitaries
Dr. T. Mohapatra, Secretary, DARE and Director General, ICAR, New Delhi
Sh. R. Rajagopal, Additional Secretary, DARE and Secretary, ICAR, New Delhi
Dr. J.8. Sandhu, Deputy Director General (Crop Science), ICAR, New Delhi
Dr. N.S. Rathore, Deputy Director General (Ag. Education), ICAR, New Delhi
Dr, MLB. Chetti, ADG (HRD), ICAR, New Delhi
Vice-Chancellor, Civil Servants and Directors
Di. AN. Miikhopadhyay, Fotmer VC, AAU, Jorhat
Dr. N. Balasundaram, Bx. Director, ICAR-SBI, Coimbatore
Dr. US. Gautam, Director, ATARI (Zone-IV) , Kanpur
Dr. S. Rajan, Director, [CAR~-Central Institute of Sub-tropical Horticulture, Lucknow
Dr. M.C. Diwaker, Director, Directorate of Sugarcane and Development, Ministry of
Agricalture and Farmers Welfare, Govt. of India
Sh. Zubair Hashmi, TAS, Special Secretary, Food Security and Medicine
Administration , U.P. Govt.
Dr. S. Rajam, Director, I[CAR-Central Fnstitute of Sub-tropical Horticultive, Lucknow
Mr. 5.N. Sawant, IPS, Addl Divector General, UP Police Recruitment Board,
New Delhi
-Sh. Habibul Hasan, Superintendent of Police (Traffic), Lucknow
Dr. ].B. Chaudhary, Ex. Vice-Chancellor, G.B. Pant University of Agricultirre and
Technology, Paninagar
Dr. N. Vijayan Nair, Ex. Director, ICAR-SBI, Coimbatore
Dr. S.R. Singh, Bx. Vice-Chancellor, Rajendra Agricultural University, Samastipur
Foreign Visitors
Mr. Paul Frast, Commereial Officer, US Commiercial Service
Mr. Subtyono, President & Director of PTPN X (Sugar Mill), Indonesia
Mr. Yaga Govender, President, National Cane Growers Associatior, South Africa
Other Distinguished Visitors
Dr. D.G. Hapase, Bx-Director, V51, Pune
F RO |

Date of visif

June 20, 2015

July 11, 2015
December 12, 2015
December 13, 2015
December 13, 2015
December 28, 2015 &
March 05, 2016

March 05, 2016
September 19, 2015
March 05, 2016
December 12-13, 2015
December 12-13, 2015

July 7-8, 2015
July 7-8, 2015
July 11, 2015
July 11, 2015
July 11, 2015

September 15, 2015

September 30, 2015
October 26, 2016

November 30, 2015
December 7-8, 2015
December 7-8, 2015
March 18, 2016
August 20, 2015

February 19, 2016
February 25, 2016

July 7-8, 2015




Name and Designation
Dr. A5, Patil, Ex.-Director (Research & Extension), V5L, Pune
Dr. Surendra Singh, Ex. Project Coordinator { FIM), ICAR-CIAE, Bhopal
Sh. J.L. Jain, GM (Cane), Harinagar Sugar Mills Ltd., West Champaran, Bihar
Dr. Jitendra Nath Pandey, Ex. Professor, Hindi Department, University of Lucknow,
Lucknow
Dr. (Mrs.) Himanahu Sen, Associate Professor, Hindi Department, University of
Lucknow, Lucknow
Prof. U.N. Dwivedi, Pro-Vice Chancellor, University of Lucknow, Lucknow
Dr. 5.P. Dixit, Ex. Head, Department of Hindi, University of Lucknow, Lucknow
Dr. Pawan Agarwal, Professor, Hindi Department, University of Lucknow, Lucknow
Dr. KN. Tiwari, Ex. Professor and Head, Soil Science and Agricultural Chemistry,
CSAUAKT, Kanpur
Dr. D.C, Upreti, Ex. National Fellow, IARI, New Dellxi
Dr. Bacchan Singh, Ex. Professor (Agtl. Enginecring), GBPUA&T, Pantnagar
Dr. Satyavir, Ex. Dean {Agriculture), CCSHAU, Hisar
Mr. Umesh Verma, Development Coordinator, Agronomy & Business Management,
Cytozyme Sustainable Nutritional Solutions
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Date of visit
July 7-8, 2015
July 7-8, 2015
July 7-8, 2015
September 15, 2015

September 30, 2015

September 3, 2015
September 23, 2015
September 23, 2015
November 30, 2015
December 5, 2015

December 7-8, 2015
December 7-8, 2015
December 7-8, 2015
February 22, 2016
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{As on March 31, 2016)

Crop Improvement
Principal Scientist & Head

Pl lwls-l lii[G Ic &C l |l )
Principal Scientist (Genetics)

Senior Scientiat (Agril. Biotechriology)
Senior Scientist (Plant Breeding)

Technical Officers

Crop Producton
Principal Scientist & Head
Principal Scientist (Agronemy)

Senior Scientist (Agronomy)
Scientist 85 (Soil Sclence)
Techrical OFfi

Crop Protection

Principal Scientist & Head

Principal Scientist (Ageil. Entomology)

t Dr. AD. Pathak

: Dr. AD, Pathak

¢ Dr. Raman Kapur

: Dr. D.R Malaviya

: Dr. Jyotsnendra Singh

: Dr. DK Pandey

: Dr.PK, Singh

¢ Dr. Sanjeev Kumar

: Dr. Vinod Kumar Gupta
¢ Dr, Sengeeta Srivastava

: Dr. M Swapna

: Dr.Sanjesv Kumar

: Dr. Ashutosh Kumar Mall
: Smt. Hem Lata Madhok, Mr. C.P. Singh, Mr.

Raghvendra Kumar, Mr. Ram Kumar Gautam,
Mr. Ram Murty, Mr, Ram Sewak

: Dr.SK Shukla

: Dr. KP, Singh

: Dr.SN, Singh

: Dr. V.P.Singh

: Dr. AK. Singh

: Dr. RS, Dohare

: Dr. Ishwar Singh

¢ Mr, Kamta Prasad (On study leave)

: Dr. Ram Ratan Verma

: Dr. RK. Singh, Mr. Anil Kumer Singh, Mr. S.N.

Srivastava

: Dr.S.XK Duttamajumder
: Dr.SN. Sushil (On deputation)
: Dr. Anta.Ltha




Plant Physiclogy & Biachemistry
Principal Scientist & Head

Principal Scientist (Plant Physiology)
Principal Sclentist (Economic Botany & Plant
Genetic Resources)

Principal Scientist (Flant Physiology)

Principal Scientist (Organic Chemistry)
Senior Seientist (Plant Physiclogy)
Technical Officers

Agricultural Rngineering

Principal Scientist & Head

Principal Scientist (Farm Mach. & Pawer)
Senior Scientist (Soil Water Cons. Engg.)
Senior Scientist (FMP}

Technical Officers

Jaggery Unit

Scientist (5G) (AS &PE)

Senior Scientist (AS &PE)

Technical Officer

PME Cell & Institute Technology Management Unit
Nodal Officer & Incharge

Technical Officer

AKMU

Principal Scientist & Incharge

Senior Scientist (Computer Application)
Techmical Officer

Agrometecrology

Principal Scientist & Incharge

Semior Scientist

Technical Officer

Sail, Water, Plant Analysis and Microbiology Labaratery
Technical Officer

Juice Lab

Principal Scientist & In-Charge
Technical Officer

Extension & Training Unit

Principal Scientist & In-Charge
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¢ Dr. Amresh Chandra
: Dr. AK Shrivastava

: Dr, Radha Jain

: Dr. Pushpa Singh

H DI'.S‘.P.E.I‘I.SI‘I

: Mr. Sarjay Bhatnagar, Dr. Namita Arya, Mrs.

Anita Sawnani (On study leave), Dr. Ram Kishor,
Mr. Somendra Prasad Shukla, Mr, RK. Singh

: Dr. AK Singh

: Dr.RD.Singh

: Dr. Rejendra Gupta

: Er. Sukhbir Singh

: Mr. Jashir Singh, Mt Suresh Kumar Kitshwaha,

Mr, Chaman Singh, Mr. Julianus Minz, Mr.
Someshwar Mishra, Mr. Surya Dev Singh

: Dr.S1 Anwar
: Er. Prasoon Verma
: Dr.Dilip Kumar

: Dr. AK Sharma
¢ Mr. Brahm Prakash and Mr. Atul Kumar Sachan

¢ Dr. LS. Gangwar
: Dr. S5. Hasan
: ID¢. Mani Bam Verma

. Dr. T.K. Srivastava

Dr. V.K. Singh

¢ M. Surendra Singh

: Dr.SK Shukla
: Mrs. Asha Gaur

¢ Dr. AKX Shrivastava
¢ Mts. Meena Nigam and Dr. Om Prakash

: Dr. AK Sah
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Farm Section

Principal Scientist & In-charge
Farm Managar

Technical Officers

Krighi Vigyan Kendra
Principal Scientist &I/c

EMS (Animal Science)

SMS (Home Science)

SMS (Flant Protection)

SMS (Agronomy)

SMS (Extension)

Technical Officer

Rafbhusha Prakosktha
Principal Scientist & In-charge
Techmical Officer

Arts & Photography
Principal Scientist & In-Charge
Technical Officers

Dispensary

In-charge

Medical Officer

Techmical Officer

Library

Principal Scientist & In-Charge
Technical Officer

In-Charge, Seed Production Unit
In-Charge, Vehicle

In-Charge, Landscaping
In-Charge, Guest House
Manager, Guest House

Estate & Maintenance
In-Charge

Technical Officer

ICAR-IISR Reglonal Centre, Motipur (Bihar)
Senior Scientist (Agronomy) & Incharge
q I . - I I. n o

: Dr. AK Singh
: Mr. B.B. Joshi,
: Mr. B.B. Singh, Mr. Faujdar Singh, Sh. Vishwanath

Ram

: Dr.S.N. Singh

: Dr. (5mt.) Veentka Singh

: Dr.Deepak Rai

: Dr. Rakesh Kumar

¢ Mr. Yogendra Pratap Singh
: Mirs. Neelam Singh

: Dr.AK Sah
: Mir. Abhishek Kiimar Singh

: Dr. AK Sharma
: M. Vipin Dhawan, Mr. Y. M. Singh, Mr. Avadhesh

KumarYadav

: Mr. Ratnesh Kumar
: Dr.SK. Sethi
: Mr. D.N. Sinha

: Dr.L.S. Gangwar

: Mr, Ghanshyam Ram. & Mr. RIN.P., Bharti
: Dr. Sanjeev Kumar

¢ Mr. Deep Kumar

- Mr. Ratnesh Kumar

: Mr. Nag Chand

: Mr.MH. Angari
: Mr. Vinayak Sawani, Mr. Krishma Nand Singh,

Mr. Lakhan Lal Verma, Mr. Umesh Kumar, Mr.
Vishva Nath Mehrotra

: Dr. V.P. Jaiswal

Senior Administrative Officer ¢ M. Ratnesh Kumar

Finanee & Aceounds Cificer i Mr, Raja Ram

Asgistant Administrative Officer : Mz.RK Yadav
: Mr. Ram Das
= NI, V.P- Tiwari _
: Mz, SK. Bagchi
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Jodnd

Scientists

e  Dr VK Singhjoined asSr. Sclentist (Agronomy) from KVK, Koderma on April 27, 2015,

Dr. K.K. Singh joined as Principal Selentist (Agronomy) from ICAR-TIPR, Kanpur on May 06, 2015.

Dr.5.P.Singhjoined as Senior Seientist (Plant Physiology) from ICAR-CRRY, Cuttack on June 11,2015

Dr. D.R. Malaviya, joined as Principal Scientistfrom ICAR-IGFRI, Jhansi on September 01, 2015.

Dr. Ashutosh Kumar Mall joined as Sr. Scientist (Plant Breeding) from ICAR-IGFRI, Jhansi on September 11,

2015.

Dr. M.R. Singh, Principal Scientist (Entomology) joited as Head, Division of Crop Protection on Jamuary 07,

2016.

@  Dr Vinod KumarGupta joined as Principal Scientist (Flant Breeding) from NRC on Litchi, Muzaffarpur on
February 03, 2016.

®  Mr Lalen Sharma, joined as Scientist (Plant Pathelogy) from ICAR-NBAIM, Mau on February 08, 2016.

Technical Staff
e  Mr J.P. Pandey joined as Technical Officer from ICAR Research Complex for NEH Region, RC, Gangtok on
October 01, 2015.

e  Mr Deep Kumar joined as Senior Technical Assistant from Central Agricultural Research Institute, Goa, Goa
on April 04, 2015,
¢  Sh. Atul KumarSachan joined as Assistant Chief Technical Officer from I[CAR-IVRI, Bareilly on April 20, 2015

#  Dr. Viveka Nand Singh joined as SMS, KVK Lucknow from Central Island Agricultural Research Institute
Portblair on September 26, 2015

®  Ms. Pallavijoined as Senjor Technician from NRC on Litchi, Muzaffarpur, Bihar on October 19, 2015.
®  Sh. Surendra Nath joined as Techniral Officer from ICAR Research Complex for NEH Region, RC, Gangtok
onSeptember 14,2015

Administrative Staff
@  Sh.DineshChand Mishrajoined as LDC from ICAR-TIFSR, Modipuram on December 12, 2015
e  Sh ArjunKumarjoined a5S55 from ICAR- CARI, Bareilly on April 01, 2015

Promotions

Scientists

¢  Dr.M.SwapnafromSr, Scientist to Pr. Scientist (Genetics) w.e.f, May 01,2015

®  Dr.DineshSingh fromSr. Scientist to Pr. Scientist ( Plant Pathology)

e  Dr.RD.SinghfromSr. Scelentist to Pr. Sclentist ( Farm Machinery and Power) w.e.f. January 01, 2011

Technical Staff

¢  Sh.Brahm Prakash from T-7-8 to T9 w.e.f. July 1, 2017

e  Mrs Hemlata Mathok from T-7-8to T-9w.e.f July 1,2017

. ShNarSinghfmT-?-BmT-Qwef.IulyLGl?

Dr; BB Joshifrom T-7-8 to T-9 woe k- August 19,2017

Shla!;eeVe:ma from T-5to T-6 w.ef October 15,2011 g

Sh.S.P. Shuklafrom T-5t0 T-6 /
i Stivastava from T-5to T-6 '

ﬁan‘J.hT'Zw

. Octobex 17, 2015

> & & & & @
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e  Sh.Shambhoo from T-1 fo T-2 w.e.f. September 08, 2015

@  Sh.NandKishorefrom'T“1 to T-2 w.ef. September 08, 2015
Adminisfrative Staff

Misa. Poonam Manish Misra from LDC to MACP

Sh. Sushee] Kumar from S55t0 T-Tw.e £ August01,2015

Sh. Radhey Lal from S5510 LDCw..f, September 18,2015
£h.SriRam from 88510 T-1w.ef. October 17,2015

Sh. Shiv Kumar from 58510 T-1 w.e.f. October 17,2015

Sh. Ganesh Prasad from Steno to MACP w.e.f. October 13,2015
Sh. Pankaj Kumar from UDC to Assistant w.e.f, December 09, 2015
Sh, Ram Sajiwan from §55 to LDC w.e f. December 08, 2015

Sh. S.K. Bagehi from Assistant to AAO we.£ December 01,2015
Sh. Arvind Kumar Yadav from LDCto UDC w.ef, January 12, 2015
Sh. Rajendra Kumar 535510 T-1 we.f. Pebruary 05, 2016

Sh. Arjun from 555 to MACP w.e.f. December 06, 2015

Sh. Chhattar Pal from 535 to MACP w.e.£. January 09, 2016

Sh. Murmi Lal from 855 to MACP w.ef. Jarmary 31,2016

Superannuoations

Scientists

®  Dr.RamjiLal, Pr. Scientist (Plant Pathology) on February 29, 2016,

e  Dr. P Bajpai, Pr. Scientist (Agri. Statistics) on October 31, 2015
e  Mrs, SunitaLal, Pr. Scientist {Plant Pathology) onSeptember 31, 2015

Technical Staff

5h. Lal Jee Verma, Technical Officer on May 31, 2015,

Sh, Jhinku Ram, Techniral Officer on June 30, 2015,

Sh. Ramiesh Prasad, Technical Officer on June 30, 2015,

Sh. Amar Nath, Technical Officer onJuly 31, 2015

Sh. Rajendra Singh, Technical Officer on August 31, 2015

Sh. Shyam Lal Yadav, Technical Officer on August31, 2015

Sh. Arun Kirmar Nath, Technical Officer on August 31,2015
Sh. Ram Singh, Technical Officer onSeptember30, 2015

Sh. Mahendra Singh, Chief Technical Officer onSeptember30, 2015
Sh. SahabDin, Technical Officer on October 31, 2015

Sh. R.S. Vishwakarma, Technical Officer on November 30, 2015

Administrative Staff
Sh. Hari Shanker, 585 on April 30, 2015.
5h. Brlj Kumer, 555 on June30, 2015.

Sh. Nazeer Ahmad, SS5 on August31, 2015,
Sh. Niyaz Ahmad, SS5 on August31, 2015
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__ T"‘"f:.:,“m RH (%)  Rainfall Ralny  of Weas

Moath | 0718 1418 (mm) days sunshine ﬁ]
Apr., 2015 35.0 20.8 77 43 54.0 3 82 40
May, 2015 401 257 6 32 3.0 = 10.0 34
Jun,2015 394 271 63 41 480 3 83 45
Jul,2015 341 267 89 69 2288 12 6.6 3.5
Aug, 2015 341 263 20 71 186.7 11 64 27
Sep,2015 360 257 83 53 262 2 8.3 35
Oct,2015 343 195 89 45 12 = 85 15
Nov., 2015 306 14.4 g3 ) 0.8 - 72 1.2
Dec,, 2015 240 9.0 93 48 15.6 1 44 1.7
Jan, 2016 229 77 97 50 142 1 53 1.6
Feb,2016 279 120 90 39 0.0 - 7.9 28
Mar, 2016 334 16.7 79 30 13.6 2 91 42
Average 327 19.3 84 46 - - 75 29

Total 5921 a5
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A glimpse of event organised under

Unnat Bharat Abhiyan
(December 12-13, 2015)
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