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Preface

Sugarcane is an important agro-industrial crop | (0
i

ol

contributing immensely to the socio economic

development of rural India and provides means of
livelihood to about 7.5 million farmers engaged in its
cultivation and direct employment opportunity to
around 0.60 million workers in sugar mills. The
challenges faced by the Indian sugar sector comprise
of fulfilling the increasing sugar and energy demand
and to overcome natural resource degradation, low
farm income, escalating cost of production, labour
scarcity, global trade regulations and a paradigm shift
in implementation of policies for sustainable development of agriculture. By 2030, India would require
33 million tonnes of white sugar and 9 million tonnes of jaggery, 10.94 million tonnes of bio-ethanol and
48 million carbon credits. ICAR-IISR is untiringly working for this sector since its inception to achieve the
future targets and challenges of enhancing farmers' profitability, sugarcane production and sustainability
of sugar sector in the country.

Stagnant productivity and poor sugar recovery were the picture of sugarcane farming in Uttar
Pradesh. Through concerted efforts, sugarcane productivity and sugar recovery have increased from 59.6
to 72.30 t/ha and 9.18% to 10.61%, respectively during last five years in the State. This has become reality
due to adoption of CVRC released sugarcane varieties such as Co 0238, CoLk 94184, Co 98014, Co 0118,
CoPK 05191 etc., in the State. Proportion of sugarcane area under early maturing varieties has increased
from nearly 9.26 to 52.8%. This year, sugar mills in U.P. have achieved all time record of sugar production
and produced 8.75 million tonnes which is 23% higher as compared to the previous season (2015-16). In
Uttar Pradesh, the Institute had implemented cane development programmes in collaboration with State
cane department and sugar mills. It has culminated in record sugarcane productivity of 72.30 tonnes/ha.
All the stakeholders have contributed immensely in achieving this great success in the State. The Institute
introduced technological interventions in participatory mode with sugar mills, State cane department and
farmers to execute various schemes and programmes. Non- availability of quality seed cane was major
problem for replacing old and denotified varieties with improved ones. This issue was adequately
addressed with the implementation of entrepreneurship development programme in seed cane
production. The better adoption of technological interventions and equipment developed by ICAR-IISR
helped in reducing cost of sugarcane production and led to a productivity enhancement to the tune of
15-20 t/ha. Interactive meetings and interface with all stakeholders are being organized regularly to
formulate strategies, implementation and concurrent evaluation. The R&D efforts to implement the three-
tier sugarcane seed production, multiplication and distribution programme of improved varieties by the
Institute has shown encouraging results in enhancing productivity and sugar recovery in Uttar Pradesh.
Now, U.P. has become the torch bearer and for the first time, has surpassed national average of productivity

and sugarrecovery.

For doubling farmers' income by 2022, ICAR-IISR has formulated strategies and initiated various
programmes for increasing net returns by reducing costs in sugarcane based farming system. The Institute
has promoted organic jaggery production processed through IISR model furnace, moulding and



packaging accessories for skill development of rural youth in the sugarcane producing areas where sugar
mills are either closed or not working efficiently.

Itis my pleasure to present the Annual Report of the Institute comprising research and development
activities undertaken by the Institute during 2016-17. The all-round growth and development of the
Institute has been possible with the able guidance, encouragement and continuous support received from
Dr. T. Mohapatra, Secretary, DARE and Director General, ICAR and Dr. ].S. Sandhu, Deputy Director
General (Crop Science), which I acknowledge with sincere gratitude and respect. The active support and
encouragement received from Dr. R.K. Singh, Assistant Director General (CC) in carrying out various
activities is duly acknowledged.

I would like to appreciate Drs. M.R. Singh, Radha Jain, D.R. Malaviya, V.P. Singh and A.K. Singh, all
Head of Divisions, for their sincere efforts in compiling and editing the report of their respective Divisions.
The sincere efforts of Dr. S.K. Shukla, Dr. S.K. Duttamajumder, Dr. L.S. Gangwar, Dr. A K. Sharma, Dr. S.P.
Singh, Dr. A K. Mall, Mr. Brahm Prakash and Mr. A.K. Sachan in compiling editing and bringing out the

&

Date : June 30, 2017 (A.D. Pathak)
Director

report are highly appreciated.
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Executive Summary

CropImprovement

CoLk 09204 (Ikshu-3) a mid-late maturing
sugarcane variety (Parentage, CoLk 8102 x CoJ &4),
identified in the Workshop of AICRP(S) for
cultivation in North West Zone. It is a result of
concerted efforts of breeding for high sugar (17.0%)
and high yield (82.8t/ha).

Ten sugarcane genotypes have been accepted for
multi-location evaluation under AICRP(S),
including two early (CoLk 16201 and CoLk 16202)
and two mid-late (CoLk 16203 and CoLk 16204)
for North-West Zoneand three early (CoLk 16466,
CoLk 16467 and CoLk 16468) and three mid-late
(CoLk 16469, CoLk 16470 and CoLk 16471)
genotypes for evaluation in North Central Zone.

Genotypes LG 10803 and LG 11819 were MR to
red rot, (Cf 01, Cf08 and Cf 09) with >17% sucrose
and LG 10805, LG 11816, LG 11842 were R tored
rot (Cf 08), >18% sucrose and >88 t/ha cane yield.
These genotypes were identified for AICRP(S)
multilocation trials.

Instituteis maintaining collection of 339 genoty pes
consist of 30 species level genotypes (Saccharum
officinarum, S. barberi, S. sinense), ISH & Ikshu ISH
clones (51), LG selections (71), commerdal hybrids
(162) and somaclonal variants (25).

Based on agronomic characters, HR Brix (%) and
sucrose (%), 16 clones from different crosses of C,
generation were seleded.

Chromosame studies with CoLk 8102and its clanal
population revealed the modal chromosome
number 2n=ca 108. In third clonal progeny
population, modal chromosome numbers ranged
from 92-112 and therange of chromosome number
variation got narrowed over generations.

Ninety two sugarcane varieties from sub-tropical
India were subjected to molecular profiling with
174 SSR markers and characterized for 23
qualitative and nine quantitative traits. Using
STRUCTURE-based population stratification
study and a mixed linear model (MLM) for MTA
analysis, a total of 60 MI'As were identified for 22
qualitative traits.

Using panel of 119 sugarcane genotypes
fingerprinted for M4 SSR alleles, four marker-trait
associations (MTAs) for resistance to red rot were
identified.

® Rapid in vitro clonal propagation of sugarcane
varieties, CoLk 9709, CoLk 09202, Co 05011,
Co 06034 and Co 0238 was achieved through
enhancedaxillary shoot proliferation using apical
shoot explants with successful field transfer.

®  Under in vifro preservation of sugarcane, the shoot-
tip explants of genotype Khakai on MS medium
with2.22 uM BA, 0.5uM Kinetin, 0.5 yM GA, and
supplemented with 10% sucrose survived for 365
days without any subculture.

®  Phenotyping of two parents and 262 F,s for TSS,
NMCs, leaf width and cane diameter and cane
length has been completed. RNA sequencing
librariesof two parentsand two extreme bulks were
prepared and sequenced using paired-end
chemistry on llumina platform.

®  The genetictransformation parameters in variety
Co0 0238 has been established using A. tumefaciens
strain LBA4404 containing the binary vector
pCAMBIA 2301 habouring nptll and gus reporter
genes. Leaf roll explantswere tested for transient
GUS expression. Putative transformants were
screened using PCR for gus as well as nptll gene-
specificprimers.

®  During this year, ~8000q of seed cane ofimproved
varieties of sugarcane was produced and ~6000 q
seed ane was distributed to farmers/sugarmills.

Crop Production

® Validation of cane node technology in field
condition proved its superiority over the
conventional three bud sett planting. Crop under
this system had better germination, tillers and mare
number of millable canes.

® High ratoon cane yield (62.8 t/ha and 58.2 t/ha)
wasreorded atN level of 200kg/ha and K level of
90 kg /ha. The significantresidual effect of zinc on
ratoon cane yield (64.6 t/ha) was recorded up to
15 kg/ha along with phosphorus 60 kg/ha.

® Initial soil organic carbon (SOC) level up to 0.56-
0.65% caused significant increase in number of
tillers at 120 and 180 DAI over SOC level 0.45-
0.55%. The highest NMC(116.1 thousand/ha)was
recorded with 0.66-0.75% SOC. Ratoon yield
increased significantly with increasing SOC
contentand the highest cane yield (83.4 t/ha) was
attained with > 0.76%. Higher SOC (0.56-0.65%)
caused significant increase in cane thickness.

o 7
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The highest rate of ratoon stubble sprouts (83.6%)
was observed under 20 t FYM + STRC nutrient
application followed by the treatment of only
organic application. Thehighestnumber of tillers,
shoot count, number of millable canes, ane yield
(89.4 t/ha) and sugar yield (9.87 t/ha) were
recorded under treatment of FYM @20 t/haalong
with soil test (rating chart) based inorganic
fertilizer recommendations.

Growing of plantcrop with recommended dose of
fertilizers (RDF)in water logging conditions was
found beneficial in respect of maintaining SOC,
available N, P, Kand Swithout significantchanges
in pH and EC values. Zncontent was higher with
RDF application in water logging conditions but
Fe and Mn were the highest in sub-optimum
conditions. Fungal and Azotobacter counts were
higher in optimum conditions under farmers'
practice but bacterial and actinomycetes counts
were higher in RDF under different sugarcane
growing system.

The average contribution of MDS towards
development of SQI was found in order of K
(15.8%)>SOC (14.4%)> Fe(13.6),> Na (12.1%)>Zn
(11.9%) >TCB (6.10%). The highest SQI (0.80) was
recorded in RDF under water logging conditions
followed by RDF (0.78)in optimum condition and
thelowest (0.67) was with FP under sub-optimum.

The highest sugarcane yield of 94.43 t/ha was
observed in drip fertigation treatment with
irrigation water equal to 1.25times pan evaporation
andnitrogen equal to100% of recommended dose.
Drip fertigation influenced irrigation water use
efficiency (IWUE)significantly. The highestIWUE
of 2090.7 kg /ha-an wasrecorded whensugarcane
was irrigated with water equal to 0.75 times pan
evaporation and nitrogen equal to 75% of
recommended dose.

Paired-row trench planting with trash mulching
(120.97 t/ha) was at par with conventional flat
method of planting along with trash mulching
(115.19t/ha) resulted in significantly higher cane
yield than that of conventional flat method of
planting (109.86 t/ha). The trash application led
tohigher sugaraneyields irrespective ofirrigation
scheduling. The WUE was maximum under
paired-row trench planting with trash mulching
(0.80 t/ha-cm) followed by conventional
flat method of planting with trash mulching
(0.76 t/ha cm) and paired-row trench planting
(0.75 t/ha- cm).

The performance of different early genotypes
showed that the highest tillers at 120 DAP, shoot
count at 240 DAP and NMC was registered with

v

genotype CoLk 11203 and the lowest with CoH
11262. However, the highest stalk length (2.40
meter), single cane weight (1.34kg) and cane yield
(76.81 t/ha) was recorded with Co 0238-a check
variety for the trial. Similarly, the highest brix,
sucroseand purity % measured at 8 and 10-month
was recorded with CoLk 11203, which was at par
with Co 0238.

Germination % at45 DAP revealed that mid-late
genotype CoLk 11206 was at par with genotypes
CoPb 11214, CoS 8436 and Co S 767 but was
superior toCoH 11263, Co Pant 97222, CoLk 11204
and Co 11027. Cane yield was the highest in
genotype CoLk 11206 (80.76 t/ha) but was at par
with CoPb 11214. Cane height was higher in
genotype CoLk 11206 over rest of the seven
genotypes tested. Genotype Co 11027 gave the
highest brix%, sucrose and purity % measured at
12-month stage.

Crop Protection

A survey was conducted for occurrence of
sugarcane insect pests and diseases oncommercial
plantations in 12 sugar mill command areas of
Uttar Pradesh, Bihar and Maharashtra and

incidence of major insectand pests were recarded.

Yellowleaf disease (YLD)rewmrdedin 26 sugarcane
genotypes on cane basis ranged from 1.25% to
29.95%. The inddence was higher (44.45%) in CoS
91230.

At the crop age of 350 days, all the treated canes
were found infected withthe YLD except in serial
thermotherapy for two hours through MHAT at
50°C for three consecutive days.

Thirty ninesugarcane genotypes were evaluated
against two pathotypes ofred rot (Cf 08and C£09).
Out of 39 genotypes, 18 were found resistant (R) to
moderately resistant (MR) against both the
pathoty pes. Eightgenoty pes were found resistant
(R) tomoderately resistant (MR) against Cf 08 and
susceptible (S) to Cf 09.

Soil treatment with TMC as well as in combination
with sett treatment were found more effective
againstred rot over control (43 % to 56.3% reduction
in redrot incidence) as compared to sett treatment
alone (35% reduction).

In Il brood, incidence of top borer was low in all
the varieties, it ranged from 0.00 to 7.22%. In IV
brood, incidence of top borer wasmaximum in Co
0238 (10.34%) followed by CoSe 92423 (8.13%).

Isotima javensis accepted top borer larvae only while
Stenobracon nicevillei accepted both of the larvae for



parasitisation but required two larvae of Corcyra
cephalonica to complete its life cycle.

Incidence of top borer was 21.67, 23.04, 25.85,
27.27,29.81 and 41.36% when intercropped with
marigold, mustard, coriander, brinjal, tomato and
sole sugarcane, respectively. Incidence of IIl and
IV brood ranged between 8.81 and 14.37% & 7.10
and13.57%, respedively in various trap crop plots
against sole sugarcane (15.62 and 13.57%). The
incidence of internode borer was the lowest in
sorghum and maize (26-29%) followed by other
trap crops (30.87-37.02%) and sole sugarcane
(40.07%).

The parasitisation of top borer larvae (Ill and IV
brood) by Rhaconotusscirpophagae, Isotima javensis
and Stenobracon nicevillei was observed as 16-
26.33% and 25.66-39.66%, respectively in various
trap crops as compared to sugarcane sole crop
(10.41 and 22.33%).

In top borer (Il Brood), egg parasitisation in plots
treated with egg extractwas 66.67, 80.00 and 70.00
per cent as against 40.00, 50.00 and 40.00 per cent
in untreated plots of CoLk 8102, Co] 64 and Co
0238, respectively. The larval parasitisation by
Rhaconotus in CoLk 8102 and Co] 64 was higher
(40 and 60%) over untreated control (20 and 40%).

The larval parasitisation by Rhaconotus in CoLk
8102 and CoJ 64 was higher (60%) over untreated
control (20 and40%), Parasitisation by Stendracon
spp was higher (40%) in CoLk 8102.

For the management of barer omplex (early shoot,
internode and top borer), egg parasitoid
Trichogramma chilonis was mass multiplied on
Corcyra cephalonicaanda total of 1,09,50,000 adults
of Trichogramma chilonis (as Trichocards) were
released in 547.50 acre of sugarcane crop.

For the rearing of egg parasitoid, Eumicrosoma sp.
(parasitoid of black bug), about 50 fresh eggs of a
black bug, Dimorphopterus gibbus (Fab.) were offered
tofive pairsof parasitoid, Eumicrosonaspp. in glass
vials. It was reared successfully throughout the
year.

Lure septa for top borer were changed at 20 days
intervals. Incidence of top borerIll and IV brood in
plot with sex pheromone traps was low.

Plant Physiology and Biochemistry

Application of Ethrel and GA, boosted yield of
autumn planted crop to 274 t/ha against 330 t/ha
in 2014-15 at IISR farm and 258 t/ha against 108

t/hain control of spring planted crop at Motipur.

iii
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In situ decomposition of trash along with GA, led
toan increase in cane yield of 16.9t/ha thanthose
of GA, alone in I ratoon initiated from spring
planted crop.

Foliar application ofenzyme effectors (ethrel @100,
200, 400 ppm, Mg +Mn and Chemial formulation)
at the onset of ripening enhanced sucrose content
in CoJ 64 and BO 91 in all the treatments. The
highestincrease was obtained with200 ppm ethrel
and 200 ppm ethrel + Mg + Mn.

Waterlog ging affected plants showed reduced
single cane weight, leaf chlorosis, aerial rooting
and increased activities of ADH, APX and SOD
enzymes. The highest activity wasobserved in BO
91. Genotypes D-6-13, LG 05350, CoLk 94184, UP
9530 and LG 03040 are grouped as waterlogging
tolerant.

For transcriptome analysis, total RNA from topand
bottom intemodes of GA, sprayed and unsprayed
cane samples of variety CoLk 94184 wereisolated
andquality of RNA was checked. Transcripts were
sequenced using Illumina HiSeq 2x100bp
chemistry and a total of 32GB datawere generated.
After bioinformatics, various data sets including
de novo assembly, gene expression, annotation, GO
and pathway, SNP and SSR were generated.
Average length of contig was 707 bps. ~ 3000
transcripts observed were significant differentially
expressing.

Cell wall invertase (CWI) that plays key role in
phloem unlcading insink tissues, exhibited higher
expression in GA, samples at the elongation stage
which decreased with maturity, whereas both
sucrose synthase (SuSy) and sucrose phosphate
synthase (SPS), involved in regulation of sucrose
accumulation, showed variable expression.

Study carried out using potent bactericidal and
anti-inversion chemicals indicated that
Benzalkonium chloride (BKC)was better to control
post-harvest losses. A BKC concentration of 1000-
2000 ppm was found most suitable checking the
juice quality deterioration. Results indicated a
significant quantitative change in the expression
of SAIin control, BKCand BKC+SMS treated canes.

The species specific primer for Leuconostoc lactis
produceda PCR produd of the expected molecular
weight (742bp)with all twenty three isolates. The
other species specific primers set namely L.
argentinum, L. carnosum, L. citreum, L. fallax, L.
gelidum, L. mesenteroides and L. pseudomesen teroides
did not produce any PCR product. DNA
sequendng of the 13 selected isolates revealed high
homology in 165rDNA nucleotide sequences. A
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BLAST against other sequences from reference
strainsin the GenBankrevealed a 98%homology
with L. lactis.

Agricultural Engineering

® Prototype of tractor operated deep furrow
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insugarcane based farming sy stem were recorded.
The problems associated with crops and factors
limiting productivity of sugarcane were
ascertained. Receptiveness of the farmers was
studied to know the degree of farmers” inherent
interest.

sugarcane cutter planter was evaluated. It isa  Agricultural Economics, Statistics and ICT

multitasking equipment which performs different
operations invdved in ane planting and putting
a soil cover over setts and compacting with a
tamping roller, simultaneously. It took five hours
for planting of one hectare with four persons
against40-45 man-days in manual planting. The
cost of operation of sugarcane planting was saved
by 60%.

® Battery operated spraying attachment was
developed and integrated with the deep furrow
planter for spraying of herbicide after soil covering.
Fourman-days were saved by using the machine.

® Prototype of tractor operated deep furrow
(modified RBS cane planter) was designed,
developed and tested. Itperforms planting of two
rows of sugarcane in deep furrows and sowing of
two rows of companion crop on raised beds
betweenthe two furrows, simultaneously in single °
pass. Machine was tested at IISR farm for planting
of intercrops under FIRB method. Effective field
capacity of the planter was 0.18-0.20 ha/h.

®  Tractor operated tworows sugarcane-cum-potato
planter was designed and developed. Effective field
capacity of the planter was 0.127 ha/h at forward
speed of 0.5 m/s. The planter saved 90% labour
and ¥ 10,440 per ha (76%) cost as compared to
conventional method.

® Tractor operated multipurpose tool frame was
designed and developed to attach different
equipments for sugarcane cultivation.

® Two separate prototypes of tractor operated two
row disc type ratoon management device withand
without stubble saving attachments were
fabricated. Effective field capacity of the prototypes
ranged from 0.25 to 0.35 ha/h.

®  Prototype of tractor operated cane node planter
was designed and developed for mechanizing cane
node planting. Field testing was conducted to
evaluate the performance of the planter. Power
operated cane node cutting machine was also
developed.

Agricultural Extension

®  Theappraisal of four villages in LakhimpurKheri
district was carried out. The prevailing cropping
patterns and crop sequences, cropping intensity

Vg

Sugar prices increase lead to better revenue
realization and give boost to economic viability of
sugar sector in short run. The Govt. of U.P.
enhanced sugarcane SAP @3 25 per quintal after
three seasons. Effective pdicy and realisticdecision
should be taken by the Government tostrengthen
sugar sector.

Production constraints and factors affecting
sugarcane yield and sugar recovery have been
identified for different agro-climatic zones of U. P.
Though labourscarcity, cost escalation, cultivation
ofrejeded varieties, nonjudicioususe of IPM, INM,
it isnoteworthy that cane productivity, recovery
and sugar production has improved signifiantly.
Sugarcane fetches better economic return and has
low production risk as compared to other
competing crops.

U.P. Govemment permitted the aultivation of CVRC
released varieties in 2011-12 which paved the way
for wider adoption of superior varieties such as Co
0238, Co 0118, CoLk 94184, Co 98014 in U.P. Its
economic impact was visualized as productivity
gain 10-15% and sugar recovery 10.61%. This isa
remarkable achievement during sugar season
201516 and 2016-17. Both farmers and sugarmills
have benefitted. Economic gains nearly ¥ 1790
croresto farmers were realized.

InU.P., 10.61% sugar recovery was realized and
8.75 million tonne sugar was produced during
crushing season 2016-17.

The cost of sugarcane cultivation and its processing
has increased substantially. The cost of sugar
processing varied from ¥ 32,658 to ¥ 40,865/ tonne
with ex-mill sugar price ¥ 36,500-38,300 per tonne
in stand alone integrated sugar-energy complex
owned by cooperative or private sector.

In zonal varietal trials under AICRP(S), 23
genotypes were identified which possess high
yield, sustainability and lowsensitivity to adverse
environmental conditions. These genotypes may
beconsiderd as climate resilientfor differentzones.

Data repository for mining purpose should have
strong data integration and exploration
capabilities for analysisand reporting. Dimension
modelling technique has been incorporated for
development of such repositories.
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About the Institute

The Indian Institute of Sugarcane Research (IISR), Lucknow was established in 1952 by the Indian
Central Sugarcane Committee for conducting research on fundamental and applied aspects of sugarcane culture
as well as to co-ordinate research work done on this crop in different states of the country. The Government of
Indiatook over the Institute from the Indian Central Sugarcane Committee on January 1,1954, and thereafter, it
wastransferred to the Indian Council of Agricultural Research (ICAR), New Delhi on April 1, 1969. The Institute
is located in Lucknow, the capital city of Uttar Pradesh and conveniently situated at about12 km from CCS
Airport, Amausi and about 5 km from Lucknow Railway Station. The climate of the area is sub-tropical semi-
arid type. Monthly average maximum temperature during April to June ranges from 36°C to 40°Cand minimum
temperature during Novemberto February ranges from7°C t011.5°C. The annual averagerainfall is around 880

mm.

Vision
An efficient, globally competitive and vibrant
sugarcaneagriculture

Mission

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

Mandate

(i) Basic, strategic and adaptive research on
production and protection in sugarcane and
breeding for sub-tropical regionof the country.

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

(iii) Dissemination of technologies and capacity
building.

Issues and strategies

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

Issues

® Lowlevels of cane yield and sugar recovery
®  High costof cane cultivation
®  Decline in factor productivity

Strategies

Increasing the level of caneyield and sugar recovery

a. Introgression of untapped genesin the parental
gene pool

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

c¢.  Improving sink strength and source efficiency
d. Enhancing productivity of ratoon cane

Reducing the cost of cane cultivation

a. Nutrient use efficiency through rhizospheric
engineering and INMtechndogy

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

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

e.  Mechanizing sugarcane farming

Arresting decline in factorproductivity
a.  Soil biological and nutritional dynamism
b.  Carbonsequestering through cropping system
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Financial statement (2016-2017)

Particulars

ICAR-Indian Institute of Sugarcane
Research

All India Coordinated Research
Project on Sugarcane

Staff position as on March 31, 2017

Category

Research Management Position
Scientific

Principal Scientist

Senior Scientist

Scientist

Total

Technical

Cat. I (T-1)

Cat. II (T-3)

Cat. III (T-6)

Total

Administrative

Skilled Supporting S taff
Total

vii

Non-Plan (" in lakh)

Revised Estimate

AR LAL REPOK DS 00162017 %

= e ey e

Plan (" in lakh)

Expenditure Revised Estimate Expenditure
4687.96 260.00 260.00
668.65 667.89
Sanctioned Filled Vacant/Surplus
1 1 0
8 5 3
15 16 +1
50 35 15
74 57 17
77 59 18
54 38 16
3 3 0
134 100 34
49 45 4
72 20 52
329 222 107
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