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Table 7 : Pooled data on yield and quality of promising genotypes

Genotypes        Parentage  Sugar Cane  Sucrose % C.C.S. %
Yield Yield (12 month) (12month)
(t/ha) (t/ha)

Mid-late

CoVSI 05131(65-131) CoM 9220 GC 21.75* 146.32* 20.69 14.86

CoVSI 05179(25-179) 81 V 48 x  Co 97015 21.52* 148.14* 20.23 14.52

Co 7219 (Std.) Co 449 x  Co 658 12.53 91.86 19.15 13.62

Co 86032 (Std.) Co 62198 x CoC 671 18.41 126.68 20.35 14.55

SE+ 0.94 4.18 — 0.49

CD 0.05 1.97 8.80 — 1.03

* significant at 5% level of probability
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The department is engaged in the pursuit of
increasing sugarcane and sugar productivity to improve
the economic status of the sugarcane growers through
research, extension, training programmes and ancillary
activities such as production of inputs for sugarcane
farming. The activities of the department are grouped
into (i) Crop Improvement, (ii) Crop Production and
(iii) Crop Protection Divisions working together in a
coherent manner through interdisciplinary approach.
The department has focused on production and supply
of (i) genetically pure and healthy planting material of
sugarcane varieties through conventional and tissue
culture methods, (ii) liquid biofertilizers, (iii) biocontrol
agents and (iv) liquid micro and macronutrient
fertilizers. It has excellent facilities for soil, water and
sugar analysis, and drip irrigation material testing.
Around 320 acres of land is available with the
department for undertaking field trials, implementing
breeding programme, raising seed nursery and
conducting field demonstrations of improved cultivation
practices. The department also disseminates
information about sugarcane production technology
through farmer’s rallies, exhibitions, training programs
organized for sugarcane growers, factory officers and
workers and government officers.

RESEARCH AND  DEVELOPMENT

I) CROP IMPROVEMENT DIVISION
This division comprises of three sections,

Sugarcane Breeding, Tissue Culture and Molecular
Biology and Genetic Engineering.

SUGARCABE BREEDING

Breeding of new sugarcane varieties combining
high cane yield and high sucrose content suitable for
different agroclimatic conditions of Maharashtra state
is the mandate of the breeding programme. Varieties
with resistance to major abiotic stresses like drought,
salinity, water logging and high temperature need to
be developed in order to improve sugarcane
productivity. High sugared varieties with higher fibre
content, high water and nutrient use efficiency and
multi-ratooning ability will have to be developed for
meeting the projected sugar and energy requirements.

Development of high yielding varieties

Two new genotypes viz., CoVSI 05131 and CoVSI
05179 of mid-late maturity were accepted for AICRP
(S) trials. The data on cane and sugar yield of these
genotypes are presented in Table 7.

For Multilocation trials to be planted in the season
2011-12 (Adsali, Pre-season, Suru) following three
entries in midlate group viz., CoVSI 03102, CoVSI
05131 and CoVSI 05179 are proposed. These trials
will be conducted at VSI, Pune; CSRS, Padegaon;
RS & JRS, Kolhapur; Water Management Project,
MPKV, Rahuri and SRS, Pravaranagar in
collaboration with MPKV, Rahuri.

Three genotypes viz., CoVSI 05131, CoVSI
05149 and CoVSI 05179 were evaluated in Final
Varietal Trial. The data on cane yield and quality of
two promising genotypes are presented in Table 8.

State level multi-location trials under early and
midlate group were conducted at VSI, Pune; CSRS,



27

Table 9 : Performance of sugarcane genotypes in Multi Location Trial (2010-11)

Table 8 : Performance of sugarcane genotypes in FVT
(Pooled over two plant and one ratoon crop) (2009-10 & 2010-11)

Clones/Genotypes        Parentage  Sugar Cane  Sucrose % C.C.S. %
Yield Yield (12 month) (12month)
(t/ha) (t/ha)

Mid-late

CoVSI 05179 81 V 48 x Co 97015 18.29 135.09* 20.26 14.58
CoVSI 05131 CoM 9220 GC 18.28 133.20* 20.42 14.66
Co 86032 (Standard) Co 62198 x CoC 671 15.94 110.57 20.13 14.44
Co 7219 (Standard) Co 449 x Co 658 10.55 75.35 19.69 14.01

SE + 1.05 7.02 — 0.37
CD 0.05 3.20 21.23 — 1.11

* significant at 5% level of probability

                   Clones/Genotypes Sugar Yield Cane Yield Sucrose  CCS
(t/ha) (t/ha)  % %

a. MLT-Early-Suru- (Plant - I)
CoM 08018 21.21 154.80* 18.89 13.70
VSI 2179 20.67 121.87 23.40 16.98
VSI 434 20.13 122.79 22.42 16.40
CoC 671 (Standard) 21.44 134.76 21.98 15.92
Co 85004 (Standard) 14.73 97.95 20.82 15.06
SE + 0.93 6.17 0.55 0.34
CD 0.05 2.86 18.96 1.69 1.04

b. MLT-Midlate- Suru- (Plant I)
CoM 08086 21.26* 164.31* 17.90 12.93
CoVSI 0309 22.06* 161.43* 19.01 13.67
CoVSI 03102 21.83* 158.07* 20.83 15.05
Co 86032 (Standard) 18.73 132.13 19.74 14.18
CoVSI 9805 (Standard) 20.33 139.77 20.20 14.55
CoM 0265 (Standard) 22.11 169.64 18.14 13.03
SE + 0.75 2.86 0.54 0.40
CD 0.05 2.25 8.59 1.62 1.20

* significant at 5% level of probability

Padegaon; RS&JRS, Kolhapur and SRS,
Pravaranagar in collaboration with MPKV, Rahuri in
Suru season. In early group, out of eleven genotypes
tested, only one genotype CoM 08018 recorded
significantly higher cane yield over the standard CoC
671. The genotype VSI 2179  recorded highest
sucrose % at 12 months age followed by VSI 434
(Table 9.a). In midlate group out of thirteen  genotypes
tested, three genotypes viz., CoM 08086, CoVSI 0309
(Fig.3), CoVSI 03102 (Fig.4) were found significantly
superior to the standard Co 86032 for cane and sugar
yields. These genotypes were significantly superior
for cane yield over standard CoVSI 9805, while none

of the genotypes was significantly superior to the
standard CoM 0265 for cane and sugar yield.

Fig. 3 : Genotype CoVSI 309
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Hybridization

A total of 1003 clones belonging to the following
genetic groups were planted at SBC, Amboli in
January 2011 and evaluated for yield and quality
parameters.

Saccharum species
S. officinarum 17
S .barberi 07
S. spontaneum 25
S. robustum 05

Saccharum related genera
Erianthus sps 07
Narenga porphyrocoma 01

Inter Specific Hybrids          104
Indian Hybrids          627
Other Hybrids 76
Genetic stock developed at VSI 134

               Total 1003

Table 10 : Fresh crosses effected

Location Types of Number
crosses

Sugarcane Biparental 168
Breeeding crosses
Centre, Amboli Polycrosses 56

General collections 28
Subtotal 252

NHG, SBI, Polycrosses 7
Coimbatore General collections 8

Subtotal 15

DHG, SRS, Station crosses 13
Agali Zonal crosses 8

Biparental crosses 9
Subtotal 30

Total 297

Ground Nursery

Fuzz obtained from all the above locations were
processed and two grams from each cross was sown
in March 2011. The balance fluff shall be sown in
June 2011.  Around 18,000 seedlings were raised from
698 grams of fluff received from the above locations.
These will be transplanted in polybags as Ground
Nursery-I (2011).  A total of 38,876 seedlings were
field planted at five locations during June to September
2010. Out of these 1203 and 166 seedlings have been
selected and will be forwarded to Clonal trial I at VSI
and T K Warana SSK respectively in October 2011.

Clonal Trials

First Clonal Trial :  Out of 298 clones evaluated
in Clonal trail I (2009) at VSI 43 have been selected
for evaluation in Clonal Trial II.

Second Clonal Trial :Clonal Trial II (2007) was
planted at three locations viz. T K Warana SSK,
Sanjivani (Takli) SSK and Vaidyanath SSK. At T K
Warna location, thirteen clones were under trial and
all the clones were forwarded to pre-final varietal trial.
One clone 243-2 (Co 91010 GC) recorded highest
sucrose 20.90% at 12 months of crop age as
compared to the standard CoC 671 (20.88%) while,
one clone viz., 173-6 (Co 91010 x Co 8371) was found
to be promising as compared to the standards Co
86032 and CoC 671 on overall growth basis.

Three clones viz., 135-1 (Co 964 x Co 2000-08),
243-01 and 243-4 (Co 91010 GC) of the 22 clones
tested at Sanjivani (Takli) SSK under moisture stress
and saline soil conditions were forwarded to pre-final
varietal trial. These three clones were found to be
promising compared to the standards Co 86032 and
CoC 671 for cane and sugar yields.

Four clones viz., 173-14, 173-24, 173-32 (Co 91010
x Co 8371) and 160-37 (Co 7915 PC) out of 28
evaluated under moisture stress condition at
Vaidyanath SSK were found to be promising compared
to the standards Co 86032 and CoC 671 for cane and
sugar yields. These were forwarded to pre-final
varietal trial at the location.

In addition to the above, 118 clones from 2008
batch were evaluated at two different farms, Manjari
Farm and Vasantdada R & D Farm at VSI, Pune and
based on yield and quality, a total of 15 clones were
advanced to Pre-final Varietal Trial.

Fig. 4 : Genotype CoVSI 3102
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Pre-final Varietal Trial

Pre-final Varietal Trial comprising of five clones
from 2007 batch, five from 2006 batch and eight from
2005 batch was conducted at Manjari Farm and the
the Vasantdada R & D farm at VSI, Pune. Based on
cane yield and quality parameters only three clones
viz. 186-12 (Co 0215 x Co 0218), 8-58 (Co 8371 x Co
86011) and 25-132 (81 V 48 x Co 97015) are advanced
to final varietal trial.

All India Co-ordinated Research Project
(Sugarcane) AICRP (S)

Early Group

Initial Varietal Trial

Initial Varietal Trial-early group comprised of 15
entries from different research centers of the
peninsular zone. Two clones viz., PI 07131 (Cane
yield-124.28 t/ha; CCS-19.27 t/ha) and CoN
07071(Cane yield-120.16 t/ha; CCS – 18.49 t/ha) were
observed significantly superior for cane yield and sugar
yield to the standard CoC 671 (Cane yield- 97.82 t/
ha; CCS -15.21 t/ha) (Table 11 a).

Advanced Varietal Trial - Plant I

None of the genotypes from Advanced Varietal
Trial I Plant early was found significantly superior to
the standard CoC 671 (Cane Yield- 102.08 t/ha; Sugar
yield- 15.98 t/ha) but, two entries viz., PI 06132 (Cane
yield-119.89 t/ha; Sugar yield-18.45 t/ha) and Co
06022 (Cane yield-114.64 t/ha; Sugar yield- 16.45 t/
ha) gave numerically higher cane and sugar yields as
compared to the standard CoC 671 (Table 11 b).

Advanced Varietal Trial – Plant II

Two clones CoM 05082 (Cane yield-129.36 t/ha;
sugar yield 18.68 t/ha) and CoSnk 05103 (Cane yield-
123.28 t/ha; sugar yield 17.31 t/ha) were observed to
be significantly superior for cane yield as compared
to the standard CoC 671 (Cane Yield- 101.46 t/ha;
Sugar yield-15.99 t/ha) (Table 11 c) in Advance
Varietal Trial-early group-II plant.

Advanced Varietal Trial – Plant I Ratoon

In Advanced Varietal Trial early group I plant
ratoon (Table 11 d), two genotypes i.e. CoSnk 05103
(Cane yield-108.52 t/ha; sugar yield 15.63 t/ha) and
CoM 05082 (Cane yield-105.38 t/ha; sugar yield 15.35
t/ha) showed numerical superiority over standard CoC
671 (90.89 t/ha cane and 14.07 t/ha sugar yield).

Mid-late Group

Initial Evaluation Trial

Initial Evaluation Trial midlate group two genotypes
viz., Co 07010 (Cane Yield- 128.88 t/ha; CCS- 18.97
t/ha) and Co 07007 (Cane Yield-126.54 t/ha; CCS-
19.66 t/ha) were observed to be significantly superior
to the standard Co 86032 (Cane Yield-102.16 t/ha;
CCS-14.77 t/ha). The third genotype Co 07008 (Cane
Yield- 124.76 t/ha; CCS-17.60 t/ha) was superior for
cane yield only (Table 11 e).

Advanced Varietal Trial – Plant I

In Advanced Varietal Trial Plant I (Table 11 f),
only one genotype Co 06012 (Cane Yield-129.53 t/
ha; CCS-19.81 t/ha) was significantly superior for
cane and sugar yield as compared to the standard
Co 86032 (Cane-105.18 t/ha; CCS-15.79 t/ha).

Advanced Varietal Trial – Plant II

In Advanced Varietal Trial midlate group II plant,
none of the genotypes was significantly superior for
cane and sugar yield over standard Co 86032 (Cane-
108.24 t/ha; Sugar yield- 15.04 t/ha) however, three
entries CoSnk 05104 (Cane- 129.15 t/ha; CCS-15.23
t/ha), CoVSI 05122 (Cane-126.72 t/ha; CCS-17.49
t/ha) and CoVSI 05121 (Cane-120.58 t/ha; CCS-
17.25 t/ha) recorded higher cane yield than the
standard Co 86032 (Table 11 g).

Advanced Varietal Trial – Plant I Ratoon

Two clones viz., CoSnk 05104 (Cane-126.17 t/
ha; CCS-17.77 t/ha) and CoVSI 05122 (Cane-120.69
t/ha; CCS-17.63 t/ha) gave significantly higher cane
and sugar yields over standard Co 86032 (Cane-96.78
t/ha; Sugar-14.37 t/ha) in Advanced Varietal Trial
Midlate group I plant ratoon (Table 11 h).

Germplasm Enhancement, Characterization and
Utilization

Sugarcane germplasm enhancement : In all
75 clones were added to germplasm at SBC, Amboli.
This included clones selected from clonal trial-II (2008
batch) at VSI consisting of 17 interspecefic hybrids
involving S. officinarum, 6 involving S. robustum, 3
involving S. spontaneum and involving 49 clones
involving Erianthus genera respectively.

Germplasm evaluation : Data on germination,
tillering, number of millable canes, stalk diameter,
stalk height and flowering behavior of germplasm
available at Sugarcane Breeding Center, Amboli was
recorded and documented. A sugarcane database is
being created.
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Table 11 : Performance of sugarcane genotypes in AICRP (S) trials

AICRP (S) Zonal Varietal Trials

a) Initial Varietal Trial – Early Group

PI 07131 19.27 124.28 20.76 15.07
CoN 07071 18.49 120.16 21.45 15.39
CoC 671 (Standard) 15.21 97.82 21.57 15.52
Co 85004 (Standard) 13.05 87.95 20.56 14.83
Co 94008 (Standard) 12.42 92.89 18.66 13.36

b) Advanced Varietal Trial- I Plant -Early group

PI 06132 18.45 119.89 21.29 15.38
Co 06022 16.45 114.64 19.93 14.34
CoC 671 (Standard) 15.98 102.08 21.55 15.64
Co 85004 (Standard) 14.46 92.85 21.62 15.53
Co 94008 (Standard) 13.74 94.76 20.17 14.48

c) Advanced Varietal Trial- II Plant -Early group

CoM 05082 18.68 129.36 20.05 14.43
CoSnk 05103 17.31 123.28 19.38 13.93
CoC 671 (Standard) 15.99 101.46 21.84 15.72
Co 85004 (Standard) 13.88 95.09 20.28 14.56
Co 94008 (Standard) 14.19 102.14 19.06 13.84

d) Advanced Varietal Trial- I Plant –Ratoon-Early group

CoSnk 05103 15.63 108.52 19.98 14.39
CoM 05082 15.35 105.35 20.25 14.56
CoC 671 (Standard) 14.07 90.89 21.46 15.48
Co 85004 (Standard) 12.55 80.75 21.50 15.55
Co 94008 (Standard) 12.37 85.67 20.15 14.44

e) Initial Varietal Trial- Midlate group

Co 07010 18.97 128.88 20.45 14.73
Co 07007 19.66 126.54 21.41 15.54
Co 86032 (Standard) 14.77 102.16 20.03 14.45
Co 99004 (Standard) 13.20 94.65 19.45 13.93

f) Advanced Varietal Trial- I Plant- Midlate group

Co 06012 19.81 129.53 20.90 15.29
Co 86032 (Standard) 15.79 105.18 20.69 15.03
Co 99004 (Standard) 15.60 107.98 20.16 14.48

g) Advanced Varietal Trial-II Plant –Midlate group

CoSnk 05104 15.23 129.15 16.61 11.78
CoVSI 05122 17.49 126.72 19.23 13.81
CoVSI 05121 17.25 120.58 19.65 14.33
Co 86032 (Standard) 15.04 108.24 19.47 13.90
Co 7219 (Standard) 8.29 62.04 19.12 13.40

h) Advanced Varietal Trial-I Plant-Ratoon –Midlate group

CoSnk 05104 17.77 126.17 19.60 14.08
CoVSI 05122 17.63 120.69 20.27 14.61
Co 86032 (Standard) 14.37 96.78 20.58 14.86
Co 7219 (Standard) 10.82 72.16 20.80 15.01

Clones/Genotypes Sugar Yield
(t/ha)

Cane Yield
(t/ha)

 Sucrose %
 (12 months)

CCS %
 (12 months)
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Germplasm utilization: Twentyfour crosses were
effected at SBC, Amboli between advance generation
hybrid cane varieties and interspecific hybrid clones
involving S. officinarum, S. spontaneum, S. barberi
and S. robustum.

Cytogenetic studies in distant hybrids of
Sugarcane

Meiotic stages were studied in the 18 hybrid
seedlings of intergeneric hybrid of Co 7201 (2n=110-
116) X Erianthus (2n=60). Chromosome behaviour
was supplied in the Metaphase-II stage (Fig. 5) and
some laggards were seen in the Anaphase-II (Fig.
6). After confirmation, this true hybrid will be further
crossed with commercial sugarcane varieties for
obtaining possible introgression of desirable high
biomass and high fibre gene from E. arundinaceus to
commercial sugarcane varieties.

TISSUE CULTURE

The objectives of this section include creation of
genetic variability by employing callus culture
technique and sugarcane micropropagation by
employing apical meristem culture technique. The
callus culture technique is being used for development
of sugarcane varieties with tolerance to drought and
salinity and resistance to diseases. Apical meristem
culture technique is being used for largescale
production of true to type and disease free plantlets
of different sugarcane varieties. These plantlets are
supplied to sugar industry and sugarcane growers of
Maharashtra and adjoining states for the production
of good quality planting material. The planting material
obtained from micropropagated plantlets shows early,
synchronous and higher percentage of germination.
In addition to sugarcane, this section has also
standardized techniques for banana and potato
micropropagation.

Somaclonal Variation

Callus culture technique was used for development
of new sugarcane varieties. The leaf and
inflorescence bits of different varieties of sugarcane
viz. CoC 671, Co 86032, VSI 434 and Co 740 were
inoculated on laboratory  medium  for development
of callii from which 407 different plantlets were
obtained.

    One comparative field trial (rod-row) of 13
somaclones and two clonal trials of 14 somaclones
developed through callus culture technique with four
parent varieties were planted in the field. Eight
promising genotypes were selected from these field
trials for further evaluation. In addition to this seven
genotypes are handed over to plant breeding section
for further evaluation.

Sugarcane Micropropagation

The section produced 1.2 million plantlets of
different sugarcane varieties through apical meristem
culture technique. In addition, the protocol for
micropropagation of CoVSI 9805 was modified and
about 64,900 plantlets were produced. These plantlets
were distributed to the sugar industry and sugarcane
growers of Maharashtra and adjoining states for
production of quality planting material. The following
table gives month wise and variety wise plantlets
produced.

Fig. 5 : Metaphase-II: 23 II + 01 IV

Fig. 6 : Occurrence of laggards in the Anaphase-II
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Micropropagation of Banana

Fourteen types of subculture media and five types
of rooting media were tested and three different media
for better rate of multiplication and two media for
rooting were identified and suitable laboratory protocol
for Grand Naine variety of banana was developed.

10000 banana plantlets were produced from apical
meristems of the variety of which 2000 plantlets were
transferred to green house for hardening. The work
of development of hardening protocol under green
house and shade net conditions is in progress.

Micropropagation of Potato

Protocol for potato (mini tuber) micropropagation
was further modified for two varieties of potato by using
five different types of culture media and plantlets were
produced on suitable modified laboratory media. These
plantlets were subsequently transplanted in  the  green
house  for  production of  mini potato tubers. In all
39000 mini potato tubers of Kufri, Jyoti and Pukhraj
varieties of potato were produced under green house
condition.In addition to this seven multi location field

Table 12 : Micropropagated plantlets of
sugarcane produced during 2010-11

Particulars Sugarcane varieties
Co CoC CoVSI Total

86032  671  9805

April 2010 115460 - 8920 124380
May 91980 - 8100 100080
June 88185 3475 10910 102570
July 68905 10660 7010 86575
August 75320 12800 10610 98730
September 84750 2140 4350 91240
October 101505 9000 5840 116345
November 88250 8765 3830 100845
December 73780 7390 3730 84900
January 2011 87560 3850 1600 93010
February 84196 7110 - 91306
March 105509 7010 - 112519

        Total 1065400 72200 64900    1202500

Fig. 10 : Potato trial at farmers field

Fig. 9 :  Mini tuber production under green house

trials were conducted for identification of suitable
location for quality seed production of potato. Out of
these Amboli and Mahabaleshawar are the moderately
suitable locations for seed multiplication.

Micropropagation of Castor

          The tissue culture section developed simple cost
effective protocol for large scale production of castor
plantlets in the laboratory as well as for successfully
transferring them to field after hardening in green
houses or outside green houses. The survival under
field condition was 100%.

     Fig. 7 : Banana plantlets in laboratory

 Fig. 8 : Banana plantlets under hardening in Green house
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MOLECULAR BIOLOGY AND GENETIC
ENGINEERING

The section is working with four objectives viz.
Sugarcane improvement through transgenic approach,
genes and promoter discovery, DNA marker technology
& molecular breeding and value added products.

Agrobacterium Mediated and Biolistic Methods
of Transformation for Borer Resistance

Callus cultures were developed from different
sugarcane varieties and transformation protocols were
used for development of early shoot borer and inter-
node borer resistance. Different transformation
methods were tested, amongst which desiccation of
callus for 1 hr prior to infection and addition of Tween-
20 (0.1%) + vacuum infiltration for 10 min of the
culture medium and further incubation for 30 minutes
gave more number of green plants under continuous
selection pressure exerted by incorporation of
antibiotics in the medium. Different bombardment
parameters were tried which included different
pressures (900-1550 psi) and different distances from
the bombardment source to target tissue (6-12 cm).
It was observed that 1350 psi at 8 cm distance gave
maximum regeneration of plantlets on selection
medium. Selection of the transformants was carried
on the increasing concentration of kanamycin (50mg/
l to 200mg/l).

Molecular Analysis of T2 Plants

Genomic DNA from T2 generation of Cry1Aa3
gene transformed plants was subjected to PCR
analysis. PCR results showed that three plants were
Cry1Aa3 positive.  The DNA of these plants will be
subjected to Southern Blot Hybridization for
confirmation of integration of the gene and ELISA
test will be performed for confirming its expression.

In vitro Insect Bio-assay

Transgenic plants that were confirmed by PCR in
T0 and T1 generations growing in transgenic green
house were subjected to insect bio-assay in laboratory.
Stem cuttings of these plants (5-8 cm long) were put
in bottles and were fed to larvae of Chilo infuscatellus
(2nd and 3rd instar). Observations about the infestation
were made on 3rd, 6th and 8th day after releasing the
larvae by splitting the stem cuttings. Two lines showed
lesser damage with stunted larval growth as compared
to the rest of the lines.

In vitro  Biological Activity of the Expressed
Cry1Aa3 Protein against Larvae of Sugarcane
Early Shoot Borer, Chilo infuscatellus

The activity of the protein from the recombinant
E. coli (DH5á) having pETcry1Aa3 vector was
investigated by performing bioassay using 2nd to 4th

instar larvae of C. infuscatellus collected from field.
Insect-bioassay using unpurified protein extract from
thepETcry1Aa3 incorporated in the larval diet showed
lethal effect as compared to the larvae fed on artificial
control diet.

ELISA Test of Recombinant Protein Extracted
from Bacterial Source and Protein Extracted
from Putative Transgenic Plants

ELISA test was carried out using standard
protocol provided by M/s. DesiGen Diagnostics, Jalna.
One, 10, 50, 100 and 150µg of unpurified recombinant
protein extracted from bacterial source were
incorporated in the artificial diet. Similar
concentrations of protein extracted from non-
transformedE. coli were taken as negative control.
Protein extracted from 25 putative transgenic plant
samples were used in this test. The results showed
that there was low level expression in 10 plants.

Development of Chloroplast Transformation
System in Sugarcane

Different media combinations were tested for
getting somatic embryogenesis suitable for chloroplast
transformation. Around 3,000 embryogenic callii each
from Co 86032 and CoC 671 were bombarded with
three different chloroplast vectors. All the callii which
were bombarded with ‘aadA’ gene and subsequently
transferred to selection medium containing
streptomycin turned albinos. On the other hand when
bombardment was done with nptII gene and when
the bombarded callus was transferred to selection
medium containing geneticin, there was more
production of green plants as compared to albinos.

Physio-biochemical Analysis and Transcript
Profiling of Saccharum officinarum L. under Salt
Stress

In an experiment to determine the response of
sugarcane to different salt stress regimes, soils in pot
culture were periodically added with water containing
NaCl till a particular salt concentration was reached.
Before starting the addition of salt water, the
sugarcane buds were planted and allowed to
germinate in the pots.
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In an attempt to understand the physiological basis
of salt-stress response in sugarcane, physio-
biochemical parameters were studied under high salt
regimes (2% & 3% NaCl incorporated in the soil).
Total protein, proline content and lipid peroxidase
activity were studied periodically at 15 day intervals
and these were observed to be increasing as the period
of the growth of the sugarcane plants increased under
salt stress conditions, whereas, total chlorophyll
content was found decreasing in leaves of plants
grown under salt stress conditions as compared to
control plants. As the salt concentration in the soil
was increased, there was an increase in EC of the
soil. Results indicated that there was a negative
relationship between catalase and peroxidase activity
with lipid peroxidation and SOD activity (Fig.12). In
the initial period of the experiment, the levels of MDA
and SOD were high which gradually decreased with
the progression of experiment, whereas, the levels of
CAT and POD were low at the initial stage and
gradually increased during the progress of the
experiment.

Isolation and Analysis of MYB Genes and
Multiple Stress Inducible Promoters from
Sugarcane and its Wild Relative Species

A large number of group of transcription in plants
factors respond to changes in environment. Amongst
them,MYB family of genes constitute largest group
of plant transcription factors that have been shown to
play important role in environmental stress signaling.
Eleven full length MYB transcription factor genes were
isolated from sugarcane and its wild species. These
were compared with rice, Arabidopsis and maize
MYB database.  The MYB genes were cloned in binary
vector of Agrobacterium and were further used for
infecting tobacco and sugarcane plants to study their
roles in biotic and abiotic stress tolerance.

Identification of Candidate Gene Markers for
Evaluation of Sugarcane Germplasm for Salinity

A library of genes expressed under salt stress
condition was prepared and reported earlier. From
this library, 39 candidate gene markers were selected
and validated on salt susceptible and salt tolerant
sugarcane genotypes of which two candidate gene
markers (cVER and cSOR) were found to
differentiate between susceptibility and tolerance
however; these results need confirmation with
experiments on some more sugarcane genotypes.

Induced Mutagenesis : Selection for Salinity
Tolerance and Characterization of Tolerant Lines
in Sugarcane

Sugarcane genotypes Co 86032 and CoM 0265
were selected for this program. Radiation induced
mutagenesis followed by in vitro selection was
employed for salt tolerance. Radio-sensitivity
characterized in terms of growth rate and cell viability
indicated 20 Gy as LD50 for Co 86032 and 40 Gy as
LD50for CoM 0265 for embryogenic sugarcane callii.
Responses of embryogenic callii exposed to different
levels of NaCl (50-250 mM) were studied. NaCl
tolerance of calli originated from Co 86032 variety was
100 mM while those originated from CoM 0265 was
150 mM indicating that the CoM 0265 is more salt
tolerant than Co 86032. The salt stress effects were
recorded in terms of cell viability index, membrane
damage rate and relative growth rate. The results
indicated significant progressive decrease in cell viability
and increase in membrane damage rate with increasing
salt concentration. Based on these results, 20 Gy
irradiated callii of Co 86032 were stressed with 50 and

Fig.11 : Effect of salt stress (2%and 3% NaCl) on (A) MDA,

Fig. 12 : SOD during sugarcane tillering stage.
Bars represent mean values • SE (n=6)
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100 mM NaCl and 40 Gy irriadiated callii of CoM 265
were stressed with 100 and 150 mM NaCl for selection
for salt tolerance. Further studies were under taken to
observe the effect of Na concentration on proline,
Glycine betaine, Na+ and K+ and antioxidant enzymes.
The salt tolerance plantlets are being evaluated for their
field performance.

Developing Molecular Markers for Sugar
Related Traits and Utilization of MAS for
Identification of High Sucrose Genetic Stocks

Sugarcane varieties having high and low sucrose
content were used for the biochemical and genetic
analysis. Biochemical analysis was done by using

HPLC for the estimation of metabolites; fructose,
glucose and sucrose. The graphical representation
of the results obtained is given in Fig 13. Genetic
analysis by using Inter Simple Sequence Repeats
(ISSR) markers was in progress.

Characterization of Genes from Bacillus spp.
Isolated from Sugarcane Endorhizosphere for
Salinity Tolerance

Pot experiments in the green-house were carried
out to check the effect of Bacillus on growth of plants
under normal and salt stress conditions using buds
and 50 days old setlings obtained from single budded
sets of sugarcane variety Co 86032. These were

planted in pots containing soil with 1% and 2%
NaCl. The leaf samples were taken for analysis
after 60 days of planting buds or transplanting
setlings. Stress related parameters like
chlorophyll, proline, antioxidants (catalase,
ascorbate peroxidase activity) and malondihyde
(MDA) tests were performed.

It was observed that the chlorophyll content
was reduced when the plants were grown in soil
containing 1% salt concentration; however it was
increased to the extent of 35.88% with the
addition of Bacillius culture. In contrast, proline
gradually increased with increase of soil salinity
almost 2-4 fold. Addition of Bacillus culture
reduced proline content to some extent at 1%
NaCl. Similar trend was observed for MDA
content and catalase activity. Ascorbate and
peroxidase activity were increased with the
increase of soil salinity and addition of culture.

Characterization of Fructosyl-Transferases
(FTFs) for their Utilization for Development
of Byproducts from Sugarcane Wastes

Bacillus culture having FTF gene was  grown
at 30oC in LB medium with different levels of
sucrose for overnight. The supernatant was
assayed for levansucrase activity using DNSA.
The enzyme activity was analyzed with respect
to the amount of glucose released by GOD/POD
assay and found maximum at 60% saturation of
sucrose. The molecular weight of FTF enzyme
from Bacillus was estimated to be around 52 kD.
The enzyme showed maximum activity above
40oC and most stable at pH 6.0. It can be exploited

Fig. 13 : Concentration of Glucose, Fructose and Sucrose of respective genotypes in 10th(A), 12th(B) and 14th (C) months of sugarcane stalk juice
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for use at that high temperature acknowledging its
commercial utility. The enzyme was found in the
absence of substrate, where as its activity reduces at
higher pH. Levan formation was found to be directly
proportional to the amount of enzyme used which was
determined by spot assay on sucrose agar plate.

II) CROP PRODUCTION DIVISION
Agronomy, Soil Science, Agricultural Microbiology,

Agricultural Engineering, Agricultural Economics and
Farm Management constitute the crop production
division.

AGRONOMY

The section carries out research on agronomic
evaluation of promising sugarcane genotypes, weed
management and fertilizer requirement in suagracane.
A trial was conducted on intercropping on sugarbeet
in sugarcane with different crop geometries.

Agronomic Evaluation of Promising Sugarcane
Genotypes

Under the All India Coordinated Research Project
on Sugarcane, three promising genotypes viz., CoVSI
2000-1, Co 0310 and Co 0205 along with CoC 671
and Co 86032 as standard checks were evaluated
under three levels of nitrogen fertilizers (75, 100 and
125% of recommended dose of nitrogen). Pooled data
over two plant and one ratoon crop revealed that the
genotype Co 0310 recorded significantly higher cane
and CCS yields (93.79 and 14.11 t/ha respectively)
with B:C ratio of 1:2.79 in suru season as compared
to checks Co86032 (Cane yield 86.30 t/h and CCS
13.15 t/ha) and CoC 671 (Cane yield 84.06 t/h and
CCS 12.50 t/ha). Application of 125 percent of
recommended dose of nitrogen fertilizer produced
significantly higher cane and CCS yields (94.04 and
13.86 t/ha respectively) with higher B: C ratio (1:2.65)
as compared to that of 100% (80.47 t/h, 12.78 t/ha,
1:2.57 respectively) and 75% (78.65 t/h, 12.0 t/ha, 1:
2.52) respectively doses of nitrogenous fertilizer.

Seed Cane Economy in Sugarcane Variety Co
VSI 9805

The single eye bud set planting recorded
significantly higher cane yield (126.67 t/ha), as
compared to three eye budded sets (114.92 t/ha) and
was followed by two eye budded sets (121.25 t/ha).
The CCS (t/ha) and B:C ratio did not differ
significantly in these three treatments. These were
19.36 t/ha and 1:3.33 for one eye budded sets, 18.01

t/ha and 1:3.03 for three eye budded sets and 18.94 t/
ha and 1:3.19 for two eye budded sets.

Management of Binding Weeds in Sugarcane

This was the second year of the experiment. The
results of second plant cane, indicated that application
of Metribuzine @ 1.25 kg a.i./ha. (PE) + Almix 20gm/
ha. 75 DAP was found suitable for control of binding
weeds and other weed flora with highest cane (110.38
t/ha) and CCS (18.44 t/ha) yields. Similarly maximum
B:C ratio of 1:3.05 and maximum weed control
efficiency (90.96%) were also noticed under this
treatment. The contradictory results were obtained
during last year (first plant crop), where in Atrazine
and 2, 4-D were observed to be significantly more
effective over rest of the treatments suggesting need
for further research.

Fertilizer Requirement and its Application
Schedule for Sugarcane Seed Production

Application of 350 kg nitrogen/ha produced
maximum seed cane yield (134.44 t/ha), with 0.077
million/ha NMC and 1:3.43 of B: C ratio. Application
of fertilizers in nine splits did not influence seed cane
yields over application in six splits. Set treatment with
Acetobactor diazotrophicus produced higher seed
cane yield (122.79 t/ha) over no treatment, however
the yield differences were not significant.

SUGARBEET

Intercropping of sugar beet in Adsali Sugarcane
(Var. Co 86032) with Different Planting
Geometries

The trial was conducted with two sugar beet
varieties (HI 0064 and PAC 6008) and four planting
geometries of sugarcane at VSI. The sugar beet was
planted (June 2010) two months before planting of
sugarcane (August 2010). Planting of two rows of
sugarbeet in paired row planting of sugarcane
produced 108.09 t/ha of sugarcane and 27.82 t/ha
sugarbeet while in alternate row planting yields of
102.91 t/ha of sugarcane and 26.77 t/ha of sugarbeet
were obtained. The sugarcane yields as base crop in
paired and skip row planting were higher than the
sole crop planted at 0.90 m row spacing (96.19 t/ha.)

Establishment of Sugar Beet Cultivation in the
Operational Area of Shri Rajarambapu Patil SSK

The large-scale cultivation of sugar beet varieties
PAC 6008 and SZ 35 (SesVanderHave, Belgium) was
undertaken from late October to mid December, 2010
on an area of 38 hectares in operational area of the
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factory. The plant population and
crop growth was excellent. The
factory (Unit No. 3) closed early
due to insufficient cane and
therefore, the available sugar
beet required to be processed
before maturity. The harvesting
and processing of sugar beet was
completed between mid March
and early April 2011 at the crop
age of 3.5 to 5 months. The beet
harvested at 5 months age yielded in the range of 62
to 70 t/ha with sugar recovery of 12.75 %. Out of 38
hectares cultivation, 1024 tonnes of sugarbeet
harvested from 30 hectares was processed.

SOIL SCIENCE

The soil science section is engaged in research
and extension activities on integrated nutrient
management in sugarcane with the aim of increasing
fertilizer use efficiency, sustaining soil fertility and
improving sugarcane productivity. Research is carried
out to develop a module of integrated nutrient
management for sugarcane comprising of fertilizer
briquettes, biofertilizers, silicate solubilizing
microorganisms and improvement of ill drained soils
by sub-soiling practice. This section provides services
of soil testing based fertilizer recommendations and
technical knowhow for laboratory establishment at
factory sites. Formulations and production of
multimacronutrient and multimicronutrient liquid
fertilizers are carried out and made available to the
cane growers through sugar factories and Department
of Agriculture to popularize the technology of foliar
application of multinutrients among the farmers.

Integrated Nutrient Management Comprising of
Fertilizer Briquettes and Glucanoacetobacter
Bioinoculant

The pooled data (Fig. 14 ) revealed that application
of FYM @ 20 t/ha with set treatment of
Glucanocetobacter @ 3 lit./ha, soil application of
phosphate solublising liquid bioinoculant @  2.5 l/ha
and 50% RDF through NPK-I (N:P2O5:K2O-
13.6:23:24) briquettes at planting (NPK 10:50:50 %
RDF),  45% RDN through Urea:Sulphur (US) briquettes
(39% N) at 45 days after planting and NPK-II
(N:P2O5:K2O-23:13:13) briquettes  at earthing up (NPK
45:50:50 % RDF)  was observed to be beneficial for
increasing sugarcane and sugar productivity.

Modeling relationship between available soil
Potash and leaf K Content, Yield and Quality of
Sugarcane

A) Inventory of available potassium status and
modeling its relationship with potassium content
in leaf, yield and quality of sugarcane

In this study 52 surface soil (0–22.5 cm depth)
samples were collected from the farmers fields in the
operational areas of three sugar factories from each
of the Kolhapur, Sangli and Satara districts of South
Maharashtra. Sugarcane leaf samples at earthing up
stage were also analysed from the same fields and
the fields were monitored for cane yield and juice
quality. The correlation studies indicated that the
available potash status in soil at initial stage positively
influenced the potash content in sugarcane leaf at
earthing up stage, and available K in soil at earthing
up showed positive correlation with cane yield
however it was not significant. The juice quality
parameters viz. brix, pol, purity and sugar recovery
were positively correlated with each other. This study
will be continued for central and north-east
Maharashtra.

B)  Nutrient Management Package for
Sugarcane var. CoVSI 9805

Increase in recommended dose of fertilizers by
50%, increased cane yield only by 15% at Manjari
and by 6.7% at Warana location. Significant response
(103.35 t/ha) was observed to application of ZnSo4

@ 20 kg/ha over control (99.04 t/ha) at Manjari
location while, at Warana application of Boron @ 5
kg/ha increased by the cane yield 4.68 t/ha.Effect of
Sub Soiling on Sugarcane Productivity in ill-drained
soils

Fig. 14 : Sugarcane and sugar yields as influenced by fertilizer briquettes
and application of Glucanoacetobacter
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Cross subsoiling at 1 meter distance before planting
increased the cane yield of ratoon crop from 46.90 t/
ha to 57.57 t/ha in problematic soil.

AGRICULTURAL MICROBIOLOGY

Agricultural microbiology section undertakes
research on different microorganisms for improving
availability of different nutrients from soil and saving
on inorganic fertilizers for increasing sugarcane
productivity. The section is engaged in development
and evaluation of liquid biofertilizers and production
of vermicompost. Liquid biofertilizers are produced
on large scale and supplied to sugarcane growers for
increasing sugarcane productivity. The section also
provides consultancy for establishing liquid biofertilizer
and vermicompost production units. It gives guidance
regarding efficient composting of agro industrial waste
and its enrichment. The microbiology laboratory
carries out microbial analysis of sugar, biofertilizer,
vermicompost and compost samples. The quality
control of inhouse samples of biofertilizers and
vermicompost is also performed in this laboratory.

Application of Different Endophytic Nitrogen
Fixing Bacteria and their Consortium as Liquid
Bioinoculant in Sugarcane Crop (Plant and Ratoon)

A field trial was conducted for second year for
studying the effect of application of different
endophytic nitrogen fixing bacteria and their
consortium as liquid bioinoculant on sugarcane crop.
It was concluded that, for saving of 100%
recommended dose of nitrogenous fertilizers,
application of consortium of endophytes without
Agrobacterium  @ 3 lit/ha as foliar application at 60
days after planting gave significantly higher cane and
sugar yield (158.8 t /ha and 22.50 t/ha) as compared
to the recommended dose of nitrogenous fertilizer
(120.0 t /ha and 17.02 t/ha) and application of 50%
recommended dose of nitrogenous fertilizer with
Glucanoacetobacter liquid bioinoculant @ 3.0 lit./
ha (138.21 t/ha and 19.57 t/ha respectively).  Similarly
foliar application of bioinoculant to 60 day old ratoon
crop increased the cane and sugar yields (87.42 t/ha
and 13.02 t/ha) significantly over application of
recommended dose of fertilizers (73.52 t/ha and 10.27
t/ha) or 50% RDF nitrogen with Glucanoacetobacter
(77.27 t/ha and 11.67 t/ha).

Fig. 16 : Electron microscopicimage :  Inoculation and establishment of endophytic nitrogen fixing bacteria
 by foliar application through stomata of leaf.

Fig. 15 : Effect of endophytic consortia on sugarcane yield

1 Entry of Endophytes into intracellular
  spaces through stomatal openings.
2 Moment of endophytes through
intracellular spaces for habitation. 3a &
3b- Adaptations of cellular pockets and
multiplication of endophytes in plants
tissue.
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Application of Sulphur Oxidizing Micro-
organisms as Liquid Bioinoculant in Sugarcane

A second year field trial was conducted for
optimizing the dose and studying the effect of
application of Sulphur Oxidizing Micro-organisms
(SOM) as a liquid bioinoculant in sugarcane. It was
observed that SOM bioinoculant @ 5 lit/ha  mixed in
5 tonnes of vermicompost applied alongwith 100%
NPK without any source of sulphur, gave significantly
higher cane and sugar yield (129.68 t /ha and 19.92 t/
ha respectively), over the recommended dose of NPK
fertilizers (101.98 t/ha and 15.13 t/ha).
.
Application of Silicon Solublising
Microorganisms as Bioinoculant in Sugarcane

Application of 400 kg fly ash/ha as a source of
Silicon along with 5 lit of Silicon solubilizing bacterial
(SSB) bioinoculant gave significantly higher cane
(125.54 t/ha) and Sugar (19.43 t/ha) yields over the
application of 100% recommended dose of fertilizers
(94.44 t/ha and 14.24 t/ha respectively). However, it
was at par with application of SSB @ 5 lit/ha alone,
(118.32 t/ha and 18.36 t/ha). This would save the cost
of external application of silicon source @ 400 Kg/
ha which is a recommended practice.

Integrated Use of Composite Nitrogen Fixing
Liquid Bioinoculant with Inorganic Fertilizers in
Sugarcane.

The set treatment with liquid
Glucanoacetobacter @ 3.0 lit/ha and soil  application
of liquid Azotobacter@ 2.5 lit/ha at planting with
25% nitrogenous fertilizers gave significantly higher
cane  yield 112.94 t/ha with sustained sugar yield (17.36
t/ha) over the control i.e. 100 % NPK fertilizers alone
(80.94 t/ha and 12.34 t/ha cane and sugar yield) or 50
% Nitrogen and 100% P and K fertilizers with
Glucanoacetobacter @ 3 lit/ha as recommended
practice (111.81 t/ha and 17.74 t/ha  respectively).

AGRICULTURAL ENGINEERING

This section is involved in research, development
and extension activities in two important areas viz.,
sugarcane mechanization and irrigation water
management. The mechanical sugarcane planter
developed by the section is commercialized and the
development of multipurpose earthing up equipment
is continued. The development of mechanical
sugarcane harvester in collaboration with M/s. Rane
Agro, Pune and ICAR, New Delhi is in progress. The
fertigation schedules under drip and raingun sprinkler
irrigation systems for sole sugarcane and sugarcane

based intercropping systems are being developed. The
section has NABL accredited laboratory for testing
components of drip irrigation system.

Rain gun Sprinkler Irrigation for Sugarcane
Based Intercropping System

Growing lady’s finger, as intercrop was more
remunerative than intercropping of cucumber and
watermelon (Fig.1) hence, the following
recommendation was released in Joint AGRESCO
meeting held at Dr. B.S.K.K.V. Dapoli in June 2010.

Recommendation

Intercropping of Lady’s finger in Suru sugarcane
planted in paired row (90-180 cm) under rain gun
sprinkler irrigation system is ecommended.

Fertigation in Sugarcane

Set treatment ofGlucanoacetobacter@ 3lit. /
ha along with application of 25% N through urea and
70% K through MOP in 12 equal splits and 10 % N
and 70% P of recommended dose through urea DAP
briquettes in two equal splits first at planting and
second at earthing up gave significantly higher
sugarcane yield of 133.07 t/ha and sugar yield 20.72
t/ha as against 109.62 t/ha sugarcane and 16.99 t/ha
sugar yield obtained from the control i.e. 100% NPK
application through soil (Fig. 2). This schedule has
also resulted in higher water use efficiency of 0.92 t/
ha-cm as against 0.43 t/ha-cm in control.

This experiment is concluded and the
recommendation is submitted for release in Joint
AGRESCO meeting to be held at MPKV Rahuri in
May 2011.

Phosphorous Application through Drip Irrigation

Application of 40 % P fertilizers in the form of
phosphoric acid along with 70% N in the form of urea
and 70% K in the form of muriate of potash of the

Fig. 17 : Yield and net monetory returns from sole sugarcane
and intercroping systems
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recommended dose in 13 equal splits up to 6 months
of crop age through drip irrigation to preseason
sugarcane recorded significantly higher cane yield
(122.51t/ha), C.C.S. yield (18.84 t/ha) and net
monetary returns (Rs.120903/ha) than 98.92 t/ha
sugarcane, 15.31t/ha sugar yield and Rs. 76998/ha
net monetary returns obtained from conventional
fertilizer application i.e. 340 Kg N + 170 Kg P + 170
Kg K per ha (Fig 3). Though the cane yield, CCS
yield and net monetary returns from this fertilizer
schedule was at par with the 100% recommended
dose of fertilizers (N and K) through drip system of
irrigation it increased the P use efficiency by 133.76%.
N use efficiency by 34.2% and K use efficiency by
32.47%.

Crop Geometry under drip irrigation

The paired row planting (90-180 cm) of sugarcane
variety CoVSI 9805 with 125% of recommended seed
rate under drip irrigation system was found

significantly superior in terms of sugarcane (125.16 t/
ha) and sugar (19.93 t/ha) yields with higher B: C
ratio (1:2.30) over the paired row planting (90 - 180
cm) with recommended seed rate under drip irrigation
system (115.26 t/ha sugarcane, 18.34 t/ha sugar yield
and 1:2.20 B: C ratio).  Increase in seed rate by 25%,
under conventional planting and irrigation systems also
increased the cane (105.29 t/ha) and CCS yield (16.12
t/ha) significantly over the recommended seed rate
(95.10 t/ha cane and 14.88% CCS yield).

Sugarcane Harvester

A compact fully automatic whole cane sugarcane
harvester with 170 HP and semi-automatic whole cane
sugarcane harvester with 130 HP suitable for 3 feet
and above row spacing were developed in collaboration
with M/s. Rane Agro, Pune and the Indian Council of
Agricultural Research, New Delhi. The demonstration
of sugarcane harvesting using these machines was
organized for the representatives of sugar mills of
Maharashtra in February 2011.

Fig. 18 : Cane, CCS yield and net monetary returns from different fertilizer schedules

Fig. 19:  Cane yield and CCS yield
as influenced by different fertilizer schedules.

Fig. 20 : Phosphorus use efficiency
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AGRICULTURAL ECONOMICS

The section collects and compiles the data on
various aspects of sugarcane economics such as cost
of cultivation, impact of adoption of modern
techniques of sugarcane cultivation, inputs and
cultivation technologies, cane and sugar production,
season wise and variety wise area under sugarcane
in the area of different sugar factories. These data
are analysed and discussed separately in the Research
Review Committee meetings organized by VSI, Pune
and MPKV, Rahuri. The relevant information is
supplied to the Government officials and Sugar
Commissionarate for future planning.

Current trends in area, productivity and sugar
recovery of sugarcane in Maharashtra

The state boasts of the highest area ever (10.92
lac ha) under sugarcane in the year 2007-08 which
was shared mainly by two varieties Viz., Co 86032
(6.15 lac ha) and CoC 671 (3.06 lac ha). This was
further characterized by the accomplishment in record
sugar recovery of 11.94 %. The area, productivity
and sugar recovery were reduced in 2008-09. Though
total area under sugarcane cultivation was further
reduced to 7.56 lac ha in 2009-10 due to the vagaries
of the monsoon, there was increase in area under
variety Co 86032 (4.50 lac ha) as compared to
previous year and replacement of area under CoC
671 (1.83 lac ha) by new variety CoM 0265 (0.52 lac
ha). This replacement of area by CoM 0265 was
instrumental in increasing the average productivity (85
t/ha) but affected the sugar recovery adversely to
11.50%. During 2010-11, area under Co 86032 (5.47
lac ha), CoM 0265 (1.29 lac ha) was increased but
the area under CoC 671 (1.91 lac ha) more or less
remained the same; however both productivity (82.00
t/ha) and sugar recovery (11.28 %) were affected
adversely because of unusually very high percentage
of flowering in sugarcane and delay in starting the
season because of late continuous rains in the month
of November and acute harvesting crisis.

Table 13 : Change in % of area, production
and productivity of sugarcane in different zones of

Maharashtra during  2010-11 as compared to 2006-07

Parameters Zone            Maharashtra
State

             South  Central North
East

Area 36.15 23.84 -15.07 13.55

Production 48.66 28.40 -16.25 19.73

Productivity 8.24 3.80 -1.39 5.13

It will be observed from the above that the area,
production and productivity of sugarcane have
increased in 2010-11 by 13.55%, 19.73% and 5.13%
respectively as compared to 2006-07. However, the
% change was not uniform across the state. A
substantial increase was observed in area (36.15%)
under sugarcane in south zone with the increase in
production (48.66%) and the productivity (8.24%).
The area, production and productivity showed positive
change in central zone, however, the degree of
increment was less as compared to south zone. But
in North east zone, area, production and productivity
decreased. This calls for adoption of suitable
sugarcane varieties and implementation of appropriate
technologies for cane development, integrated nutrient
and pest management in this north east zone.

Change in percent of area under cultivation of
sugarcane varieties in South Zone of Maharashtra.

The Co 86032 has proved to be most stable in south
Maharashtra. Though CoC 671 had sizeable area under
cultivation during 2006-07 and 2007-08 it is reduced to
8 percent during 2010-11 by replacement of latest
varieties viz. CoM 0265 and Co 92005, whereas earlier
varieties viz.Co 740, Co 7527 and Co 8014 are showing
signs of vanishing.  The new variety Co VSI 9805 apears
promosing due to its suitability for mechanical harvesting
with higher cane and sugar yield.

The data on sugarcane area, production and
productivity were collected from sugar mills in South
Zone of Maharashtra State for four prominent varities
viz.  Co 86032, CoC 671, Co 740 and Co 8014 for last
five seasons (2005-06 to 2009-10). The data received
from, 3 representative sugar factories were selected
for study from each of the three districts viz., Kolhapur
(Jawahar Shetkari SSK, Deshbhakta Ratnaappa
Kumbhar Panchganga SSK and Chhatrapati Rajaram
SSK); Sangli (Rajarambapu Patil SSK, Vishwasrao
Naik SSK and Tasgaon Taluka SSK) and Satara
(Loknete Balasaheb Desai SSK,. Sahyadri SSK and

Fig. 21 : Changes in area under important varieties, average yield and
sugar recovery in Maharashtra
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Assessment of Quality Planting Material in
Selected Sugar mills

Non-availability of quality planting material of
desired variety in adequate quantity at right time is a
major constraint in increasing sugarcane productivity
in the state.  The data on requirement of seed area
and actually planted was received from 35 sugar mills
is presented in following Table 16.

There are wide variations in actual requirement
and availability of the seed material. It is more than
50% deficit in availability of seed material in Central
zone followed by North East zone. Even in South zone,
the gap between area under seed plots and the desired
area is more than 30% both in foundation and certified

Kisanveer Satara SSK). Data for area, production and
productivity expressed as percent change in 2009-10
as compared to 2005-06 is stated in Table 15.

There was overall increase in the percent area
under Co 86032 in all the three districts of south zone.

During season 2009-10, there was improvement
in productivity of Co 86032 by 16.92% and 13.93% in
Kolhapur and Sangli districts respectively. Whereas,
the percentage change in productivity of Co 8014
decreased in Kolhapur district and increased in Sangli
district respectively. In Satara district the productivity
of CoC 671 and Co 740 showed improvement to the
estent of  10.63% and 21.98% respectively.

 Table 15 : Variety wise percent  change in area, production and productivity of South zone
of  Maharashtra (2009-10) as compared to 2005-06

     Name of District                   Variety                   Percent change in

Area Production Productivity

Kolhapur Co 86032 87.29 116.08 16.92
CoC 671 -39.97 -49.15 -2.54
Co 740 -16.95 -0.55 -1.42
Co 8014 -73.22 -74.26 -9.08

Sangli Co 86032 112.04 42.00 13.93
CoC 671 -71.04 -73.35 -1.66
Co 740 -88.12 -81.42 3.24
Co 8014 -32.58 -71.11 14.71

Satara Co 86032 8.47 27.45 -3.91
CoC 671 -33.54 -20.47 10.63
Co 740 -68.36 -68.87 21.98
Co 8014 -45.98 -81.96 -1.75

    
Varieties

                                                                Year

2006-07 2007-08 2008-09 2009-10 2010-11

Co 740 3.29 0.71 2.10 0.42 0.14
Co 7527 2.34 0.55 1.41 -- 0.37
Co 8014 2.94 1.78 2.12 0.96 0.96
COC 671 17.22 23.06 10.38 7.13 8.07
Co 86032 46.41 55.75 59.89 68.79 56.18
Co 94012 3.51 7.70 4.84 1.86 1.35
CoM 0265 -- -- 1.10 7.52 14.97
Co VSI 9805 -- -- -- 0.19 0.22
Co 92005 -- -- -- -- 13.78
Other 24.29 10.45 18.16 13.13 3.96

Table 14 : Change in % area under different sugarcane varieties in south zone
    (2006-07 to 2010-11)
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Table 16 : Information about gap analysis of required and actual seed area (Area in ha)

        Zone     No. of        Required seed area Actual seed area               Gap between required/
      factories                           actual seed area

Certified Foundation Certified Foundation Certified   Foundation

South 12 1965.50 196.55 1346.09 126.55 619.41 70.00

(31.51)     (35.61)

Central 19 2308.40 230.84 1048.43 110.65 1259.97 120.19

(54.58) (52.07)

North-East 4 520.62 52.06 264.80 28.29 255.82 23.77

(49.14) (49.66)

 Total 35 4794.52 479.45 2659.32 265.49 2135.20 213.96

(44.53) (44.63)

(Figures in bracket indicate percent gap between required / actual seed area)

seed.  The sugar mills in the state are being constantly
persuaded to adopt three- tier system of seed
production by using breeder seed produced through
tissue culture technique at VSI farms.

III) CROP PROTECTION
DIVISION

Crop Protection Division comprises of Entomology
and Plant Pathology sections.

ENTOMOLOGY

The section undertakes screening of varieties
including in AICRP (S) trials and the promising
genotypes developed under VSI’s breeding programme
against major insect pests particularly early shoot borer
and internode borer.  It conducts survey to keep watch
on incidence of pests and also attends to complaints
received from the member sugar factories.
Entomology section also undertakes mass scale
multiplication of potential bio-agents and their
distribution among the sugar factories and sugarcane
growers for effective and timely control of pests.

Evaluation of Zonal Varieties for their Reaction
against Major Insect Pests.

Initial Varietal Trial (Early)

The incidence of early shoot borer was significantly
low in Co 07015 (7.25%) and Co 07017 (4.25%) as
compared to standard check CoC 671(30.8%) and
the test entries Co 94008 (31.85%), PI 07131(37.62%)
and CoSnk 07101(44.2%). The incidence of internode
borer was maximum 30% in MS 07081 and PI 07132

while it was minimum in Co 85004 (3.33%) followed
by CoC 671(5%). The percent incidence of mealy
bug was minimum in PI 07132 (6.67%) followed by
CoC 671and Co 07015 (10%).

Advanced Varietal Trial I Plant (Early)

The incidence of early shoot borer was minimum
in Co 06001 (6.22%), followed by standard variety
CoC 671 (9.63%). The incidence of internode borer
was slightly less i.e. 33.33% in PI 06132 and Co
85004, as compared to CoC 671 (40%); however the
varietal differences were not significant.

Advanced Varietal Trial II Plant (Early)

Based on pooled data it can be concluded that
variety Co 85004 (14.22%) was less susceptible to
internode borer as compared to standard CoC 671
(33.34%), however the varietal differences were not
significant.

Advanced Varietal Trial I Plant Ratoon (Early)

The incidence of early shoot borer was minimum
in Co 85004 (22.01%) and CoN 05071 (22.54%). The
percent incidence of internode borer was upto 20%
in CoN 05071, CoSnk 05101, CoM 05082, Co 05002
and Co 85004. The incidence of mealy bug was
minimum in Co 94008 (10%) and CoSnk 05103
(13.33%). The incidence of early shoot borer, internode
borer and mealy bug in standard variety CoC 671 was
33.34%, 26.67% and 20% respectively.

Initial Varietal Trial (Midlate)

The percent incidence of early shoot borer was
significantly low (5.08%) in Co 07010 as compared
to standard variety Co 86032 (22.47%). The percent
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incidence of internode borer was minimum 10% in
Co 07005, CoVc 07061 and CoSnk 07104 against 20%
in Co 86032, however the varietal differences were
not significant. The percent incidence of mealy bug
was below 5.00% in CoSnk 07103 (3.33%).

Advanced Varietal Trial I Plant (Midlate)

The standard variety Co 86032 showed minimum
percent incidence of both early shoot borer (6.20%)
and internode borer (30%) as compared to other
entries in the trial, however the differences among
the genotypes were not significant.

Advanced Varietal Trial II Plant (Midlate)

Out of 8 genotypes screened Co 05007, CoVSI
05121 and CoVSI 05122 were found less susceptible
to internode borer as compared to Co 86032 (26.89%).
The entry CoVSI 05122 (9.74%) also showed less
damage due to early shoot borer as compared to Co
86032 (33.27%).

Advanced Varietal Trial I Plant Ratoon (Midlate)

The percent incidence of early shoot borer was
significantly low in CoSnk 05104 (8.69%), CoVSI
05122 (9.85%), CoVSI 05123 (8.97%) and Co 7219
(11.38%) as compared to standard check Co 86032

(24.84%). The percent incidence of internode borer
was lowest in CoVSI 05121 (3.33%) as compared to
Co 86032 (23.33%) and other entries in the trial.

Mass multiplication of bio-agents

The maximum monthly production of
Trichogramma chilonis parasitized eggs reached to
152 Trichogramma cards (30.40 lakh) in the month
of January 2011 with monthly average production of
60.83 Trichogramma cards (12.16 lakh). The
parasites were supplied for control of borers on 27.60
ha area in sugarcane for demonstration purpose.
(Table 17)

Survey and surveillance of sugarcane insect
pests

Mealy bug, scale insect and internode borer were
noticed as major insect pests in the area of operation
of Karamyogi Shankarrao Patil SSK, Indapur in Pune
district.

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

The percent incidence of early shoot borer was
26.5% in May 2010 and that of internode borer 24%
in the month of December 2010 and January 2011.

Month                     Corcyra  eggsproduced  (cc)            T. chilonis parasitoid cards

Per month Per day Per month Per day

April 2010 24.00 0.80 21 0.70

May 28.00 0.93 18 0.58

June 36.20 1.20 28 0.96

July 47.40 1.52 23 0.74

August 49.20 1.58 18 0.58

September 85.40 2.84 24 0.80

October 110.40 3.56 80 2.58

November 71.40 2.38 90 3.00

December 175.20 5.65 138 4.45

January 2011 146.40 4.72 152 4.90

February 105.60 3.77 57 2.03

March 90.20 2.90 81 2.61

Total 970.80 31.85 730 23.93

Average 80.90 2.65 60.83 1.99

Table 17 : Monthly production of C. cephalonica eggs and T. chilonis parasitoid
cards during April 2010 to March 2011
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PLANT PATHOLOGY

Plant Pathology section deals with the research
pertaining to diseases of sugarcane and their control
measures. It is also engaged in screening of newly
developed sugarcane genotypes against various
diseases under natural as well as artificial disease
conditions. The staff of the section is also engaged in
providing extension and consultancy services to sugar
industry in the state.

Evaluation of Varieties /Genotypes for
Resistance to Smut Disease

Under All India Coordinated Research Project
(Sugarcane), 51 genotypes were artificially inoculated
with whip smut organism (Ustilago scitaminea) to
understand their reaction to the disease under field
condition. Twenty-two genotypes exhibited resistance,
24 showed moderate resistances, while 5 genotypes
showed moderately susceptible reaction. Clones
developed at VSI, Pune viz., CoVSI 05123 and
CoVSI 05122 were resistant; while, CoVSI 05121
was moderately resistant.

Management of Rust Disease of Sugarcane

Propineb (Antracol) at 0.25 % controlled the
disease to the extent of 66.18 % and was most
effective among the fungicides evaluated. This also
reflected in increase in the cane yield substantially
(101.54 t/ha) over control (81.00 t/ha). (Fig. 22). The
results obtained from this experiment in 2nd year are
similar to those of previous year (2009-10).

Survey of Sugarcane Diseases in Maharashtra

The incidence of rust disease was severe in
southern and western parts of the state and was

particularly observed in CoC 671, Co 7527, Co 94012,
CoVSI 9805, VSI 434, Co 7219 and Co94012.
Increased incidence of Pokkah boeng disease was
noticed in CoC 671, Co 94012, Co 8014, VSI 434, Co
94012 and CoVSI 9805. The incidence of smut disease
was reduced to 5 % in the state except in Marathwada
region, where the incidence increased particularly in
Co 86032.

Red rot disease was observed in Co 86032 and
CoC 671 in Solapur and Kolhapur districts. The
disease was most prevalent in six seed plots of Co
86032 and CoC 671 varieties in Solapur district, while
it was noticed in three commercial plots of CoC 671
in Kolhapur District. Scientists visited these plots and
advised the farmers to use Trichoderma viridae @
5 kg/ha as a biological control measure.

Wilt disease in association with root borer was
noticed in CoC 671, Co 86032 and CoM 0265. The
incidence in some of the plots was to the extent of 10
percent.

Yellow leaf syndrome - a viral disease was observed
for the first time in severe form on Co 07020, Co 06001,
Co 06002 and Co 06007 in AICRP (S) trials.

Eye spot disease was mainly observed in south
Maharashtra. Mosaic disease in minor form was
observed in Co740, Co7219, Co94012, CoC671,
Co86032 and VSI434.

Banded chlorosis was noticed in March 2011
particularly in Co 86032 and CoC 671 in Central
Maharashtra.

Fig. 22 : Efficacy of different fungicides in terms of disease control and sugarcane yield

T1: Chlorothalonil  (0.25%)
T2: Propineb (0.25%)
T3: Triadimefon (0.10%)
T4: Captaf (0.25%)
T5:  Mancozeb (0.20 %)
T6: Tridemorph (0.10%)
T7: Hexaconazole  (0.10 %)
T8: Propiconazole (0.10%)
T9: Control (untreated)
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Natural Incidence of Sugarcane Diseases on
Promising Genotypes under ZVT’s at VSI

Natural incidence of major sugarcane diseases
was recorded bimonthly in 69 promising genotypes
including 5 checks in 8 zonal varietal trials conducted
by Plant Breeding Section at VSI. The details
regarding the entries free from natural incidence of
major diseases are given in Table 18.

The data indicate that the sugarcane genotypes
viz., Co 07003, CoJn 07091, CoJn 07092, Co 07004,
Co 07009, Com 07083, Co 86032, CoVSI 9938, CoVSI
05121, CoVSI 05122 and CoVSI 2000- 01 remained

free from natural incidence of major diseases
throughout the year.

Chemical Control of Pokkah Boeng Disease

Among the fungicides evaluated Mancozeb 0.30
(81.45%) was observed to be most effective in
controlling pokkah boeng disease of sugarcane
followed by copper oxychloride 0.2% (61.96%). Boron
(micro-nutrient) however had no role in controlling
the disease. It is further revealed that control of disease
has direct impact on yield of sugarcane. (Fig.23).

Screening of Promising Clones for Resistance
to Smut Disease

Sixty-one promising clones of sugarcane developed
at VSI including six checks were screened under

Table 18 : Natural Incidence of Sugarcane Diseases on Promising Genotypes under ZVT’s at VSI

Name of the trial No. of Entries free from Entries free from    Entries free from
entries  smut, GSD and  smut, GSD, rust     smut, GSD, rust,

          rust  and pokkah boeng      pokkah boeng
    and wilt

AVT- II Plant Early 10 Co 05002, Co 05001 -
CoSnk 05103,

AVT – II Plant Midlate 12 Co 05007, - -
CoSnk 05104,
CoSnk 05105,
CoVSI 05122,
Co 86032,
CoM 0265

IVT – Early 19 CoN 7072, CoN 07072, Co 07003,
Co 07015, CoSnk 07102, CoJn 07091,
CoSnk 07102, PI 07132 CoJn 07092
PI 07132,
CoSnk 07101

IVT – Midlate 18 C07005, CoSnk 07104, Co 07004,
Co 070 06, Co 07009,
Co 07008, CoM 07083,
Co 07020,  Co 86032
CoJn 7094,
Co 99004

AVT –I Plant Early 7 - Co 06001 -

AVT –I Plant Midlate 13 Co 06013, - -
Co 06014,
Co 06027

AVT – I Plant Early 12 - - CoVSI 9938
(Ratoon)

AVT –I Plant Midlate 13 - - CoVSI 2000-01,
(Ratoon) CoVSI 05121,

COVSI 05122
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T1: Chlorothalonil (0.25%)
T2: Propineb (0.25 %)
T3: Triadimefon (0.10%)
T4:  Mancozeb (0.30%)
T5:  arbendazim (0.20%)
T6: Copper oxychloride (0.20%)
T7: Captaf  (0.25%)
T8: Boron (2Kg/ha)
T9: Control (Untreated)

artificial smut disease conditions of which, 33
genotypes were resistant, 27 moderately resistant,
while one genotype was moderately susceptible. Out
of 33 resistant genotypes viz., CoVSI 03102, CoVSI

Table 19 :  Occurrence of diseases on promising genotypes at VSI

Name of the trial No. of Entries free from Entries free from    Entries free from
entries  smut, GSD and  smut, GSD, rust     smut, GSD, rust,

 rust  and pokkah      pokkah boeng
boeng     and wilt

Multilocation Trial – 14 CoVSI 05131, -- CoVSI 05132

Adsali CoVSI 05149,

CoVSI 05179,

CoVSI 05005,

CoVSI 05153,

CoVSI 05024

Multilocation Trial – 13 CoM 08008, -- CoM 08017

Suru (Early) CoM 08012,

CoM 08026,

CoM 08030,

CoM 08031,

CoM 08041

Multilocation Trial – MS 08002, -- --

Suru (Midlate) 16 CoM 08029,

CoM 08080,

CoM 08086,

Co 86032

Pre-final Varietal Trial 24 8-34, 54-22, -- --

CoM 0265

Clonal Trial II (2008) 200 56 entries - 144 entries

Clonal Trial I (2009) 290 - - 254 entries

9938, VSI 2179, CoVSI 0420, CoVSI 2000-01, CoVSI
0309, TC 2813, CoVSI 03301, TC 2826 and TC 2875
are also observed promising for growth, yield and
quality parameters.

Fig. 23 : Chemical control of pokkah boeng disease
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Land development

At Amboli farm, six bore wells were dug and put in
operation to provide enough irrigation water for
successful sugarcane crossing programme.  Desilting
of bandhara and nalas at Amboli farm was completed
and the soil removed (200 tonnes) was applied in
developed plots. In addition to this 75 tonnes of compost
manure was procured from nearby farmers and used
in Survey no. 216B of Amboli farm. About 2 ha
uncultivable land from survey no.216B was leveled
and brought under cultivation. The bridge and well
construction work was also completed. Internal
approach roads to newly constructed laboratory and
office complex were developed.

Main drainage nala, drainage trenches and water
channels were cleaned with JCB machine to increase
the water conveyance efficiency at Vasantdada farm.
Three compost pits were prepared for composting farm
waste at Vasantdada farm. Decomposed and enriched
pressmud was applied in the fields at Manjari,
Vasantdada and Naigaon farms for improving fertility
and productivity of soil.

The laying of canal irrigation pipeline and deepening
of existing check dams was in progress at Naigaon farm.
Survey for laying of drip irrigation system was carried
out to bring more area under irrigation at Naigaon farm.

Occurrence of Major Diseases on Promising
Genotypes at VSI

The promising genotypes under multilocation, pre-
final and clonal trials were studied at VSI against
the natural occurrence of major diseases of
sugarcane. The details regarding the genotypes free
from the diseases are given in Table 19.

Though 20 entries out of 67 evaluated in varietal
trials were free from smut, GSD and rust diseases,
only two of them viz., CoVSI 05132 and CoM 08017
were free from pokkah boeng and wilt disease. Out
of 490 clones evaluated in clonal trial I & II, 398
clones did not show occurrence of any of the above
five diseases. The promising clones will be further
screened for the reaction to major diseases.

FARM DEVELOPMENT AND
MANAGEMENT

Farm section deals with land development and
management aspects of the institute’s farms located
i.e. at Naigaon, Manjari and Amboli. The two farms
at Manjari (Manjari and Vasantdada) are used for
conducting field experiments of various sections of
agriculture sciences and technology division. The
farm at Naigaon is used for production of breeder
seed of the most popular sugarcane varieties and
their distribution to the sugar factories as per the

Particulars
Crop area (ha.)

Manjari Vasantdada Naigaon Amboli   Total

Experimental area 7.70 11.49 0.20 2.80 22.19

Breeder seed production 0.48 0.74 20.09 0.00 21.31

Commercial cane 0.00 0.00 0.00 3.92 3.92

Soybean 0.00 2.40 6.40 0.00 8.80

Other crops 0.15 0.00 23.00 4.90 28.05

Sugar beet 0.80 0.00 0.00 0.00 0.80

Green Mannuring crop 6.40 8.50 10.00 2.50 27.40

Total 15.53 23.13 59.69 14.12 112.47

Table 20 : Area under sugarcane and rotational crops at different farms

demand in the state. The farm at Amboli is used
specially for maintenance of germplasm and
development of new varieties through hybridization.
The sugarcane produced from various field
experiments at the farms located at Manjari was
sent for crushing to sugar mills. Rest of the area of
Manjari farm and Naigaon farm was used for
production of breeder seed. The details of the area
allotted for different purposes of these farms during
2010-11 are given in Table 20.

Production of breeder seeds

Most of the important diseases are transmitted by
vegetative propagation through setts in sugarcane
adversely affecting cane productivity. Thus the
program of producing disease free, healthy and
genetically pure seeds through “Three tier seed
program” is being efficiently implemented. In view of
this, farm section has taken efforts to produce quality
breeder seed materials at institute’s farm which is
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further distributed to member sugar factories and cane
growers for production of foundation and certified stage
seed. This seed multiplication chain is expected to
increase sugarcane productivity by 15 to 20%. The
details of breeder seed programme implemented during
the year under report are narrated below.
Production and distribution of breeder seed

Breeder’s seed production programme was
undertaken on an area of 21.31ha. A total of 66.57
lakh two eye budded sets were supplied to 70 sugar
factories in Maharashtra and one from outside state.
Besides this17.09 lakh two eye budded setts were used
at institute’s farms for planting of research trials. The
seed distributed during 2010-11 is given in Table 21 .

Land and other facilities were provided to the
Directorate of Onion and Garlic Research Centre,
Rajgurunagar, Pune for production of quality seed of
elite onion lines in isolation at Institute’s farm.

EXTENSION AND ADVISORY SERVICES

The Department of Agriculture Sciences &
Technology plays an important role in transmitting the
latest knowledge and technologies to the staff of sugar
factories and the sugarcane growers by organizing
training programmes at VSI/factory sites and through
their visits to sugar factories and the farmers fields.
The details of the visits of scientists of the department
(240 visits) to sugar factories have been given in
Annedure XIII.

Table 21 : Zone-wise breeder seed distribution during 2010-11      (In Lac)

            Zones                      Variety wise no. of eye budded sets produced and supplied

                            Co C 671     Co 86032 VSI 434      CoVSI 9805    CoM265 Total
   (Sharad) seeds

A) Maharashtra

a)   South 0 5.67 0.58 4.37 0 10.62

b)  Central 0.48 19.26 0.31 15.01 2.00 37.07

c)  North-East

Khandesh 0.05 1.90 0.40 3.22 0 5.57

Maharathwada 0.10 3.00 0.20 2.46 0 10.33

Vidarbha 0.14 0.34 0.04 2.46 0 2.98

Total (a+b+c) 0.77 30.17 1.54 32.08 2.00 66.57

B) VSI Farms 1.44 9.90 0.95 4.50 0.30 17.09

C) Other States 0 0 0 0.01 0 0.01

Grand Total(A+B+C) 2.21 40.07 2.49 36.59 2.30 83.67

Consultancy  and SDF Project Reports

Consultancy for establishment of soil testing
laboratory

 HK Ahir SSK
 YM Krishna SSK

SDF Project Report Proposals

 Vitthal SSK
 Lokmangal Sugars
 Sant Kurmadas SSK
 Sant Damaji SSK
 Mahatma Sugar and Power Ltd.,
 Wainganaga Sugar and Power Ltd.,
 Purti Power and Sugars Ltd.,
 Anuraj Sugars Ltd.,
 Vighnahar SSK
 Rajgad SSK
 Rena SSK

SDF Appraisal and Monitoring Report

 Sree Rayalseema Sugar & Energy Pvt. Ltd.,
AP

 Dharani Sugars & Chemicals Ltd,T N.
 Cheyyar Co-op.Sugar Mills Ltd, T N
 Mawana Sugars Ltd, (Unit:Titawi Sugar

Complex),U P
 Mawana Sugar Mills Ltd, (Unit:Nanglamal

Sugar Complex) U P.
 G.M. Sugar & Energy Pvt.Ltd., Haveri,

Karnataka



50

 Venketeshwara Power Project Ltd.
Karnataka

 Jamkhandi Sugars Ltd, Karnataka
 The Ugar Sugar Works Ltd, Karnataka.
 Lokmangal Agro Industries Ltd, Solapur,

Maharashtra.
 Lokmangal Sugar, Ethanol & Cogeneration

Industries Ltd, Solapur, Maharashtra.
 A.B.Sugars Ltd, Punjab
 The Jeypore Sugar Company Ltd, A P.
 Dharani Sugars and Chemicals Ltd, T N
 Shambhu Mahadev Sugar & Allied Industries

Ltd, Maharashtra.
 The Nandi Sahakari Sakkare Karkhana

Niyamit, Karnataka.
 The Shahabad Co-operative Sugar Mills Ltd,

Haryana.
 Mawana Sugar Mills Ltd, Mawana Sugar

Works, Mawana, U.P.
 Naval Singh Sahakari Shakkar Karkhana

Maryadit, MP

 Shree Ganesh Khand Udyog Sahkari Mandli
Ltd, Gurjat

 The Saswad Mali Sugar Factory Ltd,
Maharashtra

 GMR Industries Ltd., Ramdurg
Dist.Karnataka.

 GMR Industries Ltd.,  Sankili, A.P.
 Bilagi Sugar Mill Ltd., Karnataka.
 Indian Sucrose Ltd., Punjab.
 GMR Industries Ltd, Hullatti Karnataka.
 Sudalgunta Sugars Ltd., A.P.
 Sri Chamundeswari Sugars Ltd, Karnataka.
 MGem Sugar Ltd, Karnataka.

Consultancy for establishment of enriched
biocompost and biofertilizer production unit

 Dhampur Sugar Mills Ltd.,Rajpura Unit Uttar
Pradesh

Table 22 : Supply of tissue cultured sugarcane plantlets from 1st April 2010 to 31st March 2011

Particulars
Sugarcane varieties

Co 86032 CoC 671 VSI 434 CoVSI 9805   Total

A) Maharashtra

1) Zone (No. of Factories)

South (4) 51000 1200 - 1500 53700

Central (7) 59000 19300 - 3300 81600

North East (2) 48100 11900 - 30800 90800

Total 158100 32400 - 35600 226100

2) Taluka Krishi 478392 3000 - 3700 485092

Adhikari (17)

3) Farmers (162) 103525 11100 60 8985 123670

4) Other Agency (1) -   750 200 1750    2700

5) VSI * 5500 - - -    5500

Total (A) = 745517 47250 260 50035 843062

(1+2+3+4+5)

B) Other States

1) Factories/Govt. 194050 1350 - 5000 200400

Organization (5)

2) Farmers (4) 780 120 - 120 1020

Total (B) = (1+2) 194830 1470 - 5120 201420

Total=A+B 940347 48720 260 55155 1044482

*Indicates plantlets supplied free of cost for field experiment
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Inputs and Analytical Services

Supply of Tissue Cultured Plantlets for Seed
Production

        The tissue culture section produced about 1.203
million micropropagated plantlets of different
sugarcane varieties. Out of these 1.045 million
plantlets were supplied to sugar industry and
sugarcane growers of Maharashtra as well as outside
the state. In addition , these were also supplied to
other agencies and used as planting material at the
Institute. The details are given in Table 22.

Liquid Biofertilizers

The microbiology section produced 49234 lit and
supplied 44607 lit. of liquid Biofertilizers. The details
are as given in Table 24.

Vermicompost

The microbiology section produced 129.35 tonnes
of vermicompost out of which 57.206 tonnes was
supplied to various departments in the Institute for
experimental purpose. Remaining 72.144 tonnes was
supplied to sugarcane growers from Maharashtra. In
addition to this 59 Kg earthworms were also supplied
to the farmers.

Microbial Cultures

Microbial culture slants were supplied to sugar
factories viz. SMSM Patil SSK, Kisanveer Satara
SSK, Vighnahar SSK, Rajarambapu Patil SSK for
starting biofertilizer units.

Bio-control Agents

The entomology section supplied 345
Trichogramma cards for control of borers on 27.6
ha. area of sugarcane for demonstration purpose.

Analytical Services

Soil Testing (Soil Science)

A total of 255 samples of process chemicals and
fertilizer received from sugar factories and private

Multimicronutrient and Multimacronutrient
Liquid Fertilizer Production

Soil science section produced and supplied the
State Government notified grade II  liquid micronutrient
fertilizer (multimicronutrient) and NPK 8:8:8 grade
liquid fertilizer (multimacronutrient). Total 98,465 lit
of multimicronutrient and 45,930 lit. of
multimacronutrient liquid fertilizers were supplied to
sugar factories and individual farmers in Maharashtra
state for foliar application. This approximately covered
an area of about 7877.2 hectares of sugarcane.
Monthwise supply of multimicroinutrients and
multimacronutrients is given in Table 23.

Table 24 : Production and supply of liquid
biofertilizers

Particulars Production (lit) Supply (lit)

Azotobacter 1375 41

Azo-phospho - 2429

Trichoderma 222 222

PSB 11049 7917

Decomposing

Culture 23400 21060

Rhizobium 455 1

Acetobacter 12725 12115

Rhizo-phospo - 814

Vermiwash 8 8

      Total 49234 44607

Table 23 : Month-wise supply of
Multimicronutrient and Multimacronutrient

Month Multimicr-   Multimac- Area
onutrient    ronutrient covered

(lit.) (lit.) (ha.)

April 2010 11,395 3765 911.6

May 6670 4050 533.6

June 10515 2460 841.2

July 12860 1340 1028.8

August 6525 2825 522

September 9495 4825 759.6

October 5780 5220 5780

November 3595 3480 287.6

December 17430 9620 1394.4

January 2011 4705 4700 376.4

February 7685 2000 614.8

March 1810 1645 144.8

    Total 98,465 45,930 7877.2
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organizations were analyzed.

It has been recommended that the application of
fertilizers should be done on the basis of soil analysis.
A total of 328 soil samples received from sugar
factories, farmers and research farms were analysed
for various parameters like pH, EC, organic carbon,
nitrogen, phosphorous, potash and micronutrient etc.
The detailed analysis was carried out and based on
the result the fertilizer doses were recommended.

Microbial analysis (Microbiology)

Total 1765 samples (inhouse and outside) were
analyzed for microbial analysis (compost-7,
decomposing culture-48, liquid biofertlizers-96, solid
state biofertilizers-50, plant sample-1296, soil samples-
264, mother culture-4).

Drip Irrigation Material Testing (Agricultural
Engineering)

NABL team carried out the surveillance
assessment of the laboratory and gave accreditation
to the laboratory till June 2012

Farm Development and Management

 Monitoring of the water pipeline work for
bringing the water from Mula Right bank canal
to Institute’s Naigaon farm.

 Land levelling, soil application and pipeline
repair work of the farmers coming across the
canal water pipeline.

 Prepared estimate and tender of gravity flow
pipeline from sunk well to check dams at
Naigaon farm.

 Maintenance: Irrigation and domestic pumps
and irrigation systems of all three farms of
institute including landscape, vermi-compost
shade, tissue culture and plant molecular biology
green houses was done.

 Repairs and maintenance of tractors, power
tillers and agricultural implements.

 Design, estimate and tender preparation of pop
up sprinkler for irrigation of tissue culture
plantlets during hardening stage.


