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Director's Desk

The Indian sugar industry has an enviable status in the world sugar scenario,
with an annual sugar production around 25 million tonnes. In addition, sugarcane
based integrated industries produce over 2.3 billion litres ethanol, 2800 MW
bioelectricity and many value added products like papers, boards, chemicals,
fertilizers erc.  We are also the second largest producer of sugarcane in the world
and striving to attain 600 million tonnes by 2030 to meet the ever-growing demand
of sugar, ethanol and electricity. In order to boost sugarcane and sugar production
in the country, many policy incentives including deregulation of the industry
were introduced, Besides, many associated reforms, like a stable external trade
policy regime with 5-10% tariff levels, phasing out cane reservation areas, removing the minimum distance restriction
between the mills, sugarcane price fixation based on FRP and sharing of 70 per cent of the value of sugar and each
by-product, including bagasse, molasses and press-mud (ex-mill), as cane dues payable to farmers for supplies.
These reforms may bring some respite to the sugar industry but ultimate stability will come, if sugarcane production
and productivity is sustained al farmers field.

Despite having the largest sugar consumption base in the world, India is self-sufficient with respect to its sugar
requirement and has been able to generate exportable surpluses. The emerging role of sugar industry as a source of
renewable energy also makes the industry a substantial partner, in bringing about energy security and reducing the
foreign exchange outgo. All said and done, the sugar recovery in the country has been far below the levels achieved by
the other major sugar producing countries viz., Brazil and Australia, where the agro-climatic conditions are somewhat
comparable with that of India. The average recovery levels have been hovering around 10% at the national level,
with a potential recovery level of >11% in sub-tropics and >13% in the tropics. Thus, we are yet to tap the huge
potential in raising the sugar recovery levels.

Broadly speaking, in India, the low sugar recovery is governed by factors in the farmers’ field-both crop specific
as well as policy based- and also by those at the factory level. Without an appropriate varietal balance, harvesting
schedule and varietal replacement strategy, combined with scientific management practices, the potential of the crop
cannot be exploited to the full. So also, without an effective check on the post-harvest losses at the Jactory level with
proportionate sugar recovery, all efforts for increasing sugar production at the field level becomes futile. In this
regard, proper varietal planning to increase the area under carly maturing varieties needs to be taken up. Ideally, the
area under early maturing varieties needs to be 40-50% of the total area under cane. A shift from localized varieties
to CVRC recommended varicties with better adaptability and resistance to abiotic and biotic stresses will help realize
better sugar recovery. At the same time, area under autumn planted cane also needs to be increased.

A gradual replacement of denorified varieties with high yielding, early maturing, stress tolerant varieties like
Co 0238, Co 0118, CoLk 94184, Colk 9709, CoLk 07201 ¢tc., should be an inherent component for realising the
Jull potential for sugar recovery in sub-tropical India. There should be a wider difference in the State Advisory Price
(SAF) for notified and rejected varieties as an incentive to sugarcane growers to discourage from growing the denotified
varieties. Strengthening of seed production programme with emphasis on use of healthy seed material and proper
varictal replacement is important. The yield enhancement with the availability of good quality seed material, with
other inputs remaining static, can be to the tune of 15%. The use of MHAT/MHWT needs to be promoted for a
healthy seed crop stand. The seed production programme taken up by IISR, in collaboration with the Government of
Bihar, with buy-back arrangements with the sugar mills/sugarcane farmers can show the way in this regard. Tissue
culture based seed production coupled with virus indexing is another important strategy.

A proper harvesting schedule which will help in maturity-based harvesting can go a long way in improving the
sugar recovery. An ideal schedule would be to harvest ratoon (early crop), autumn planted cane, plant (early crop),



ratoon (mid-late), and then spring planted cane. A shift in this schedule leads to low productivity and more
importantly, to low sugar recovery. In addition, scientific management practices in the field, along with adequate
post harvest management strategies are indispensible for improving the Sfinal sugar recovery. It is imperative that the
all critical points from harvest to sugar manufacture, such as use of clean and fresh cane and upstream mislling
process should be properly monitored

The IISR has redefined its research priorities, with an aim to improve the sugarcane and sugar productivity
of the country, especially in the sub-tropics, keeping in mind the inherent complexities of the crop as well as the
intricacies in the sugarcane farming system. In the Year of Qutreach, the Institute envisages (o march ahead with
renewed vigour, fo make sub-tropical India an indispensible player in the national sugar scenario, with respect to
cane productivity and sugar recovery, through its farmer-centric tnnovations.

This Annual Report is a comprehensive review of the Institute's research, outreach and related activities
during the year 2013-14. We gratefully acknowledge the unstinted support and guidance from Dr. S. dyyappan,
Secretary (DARE) and Director General, ICAR, Dr. Swapan K Dutta, Deputy Director General (Crop Sciences),
Dr. N. Gopalakrishnan, Assistant Director General (CC), other dignitaries, the Research Advisory Committee
members and all others, at appropriate junctures. The efforts of the Editorial Committee and Head of Divisions/
Sections and other scientists in providing and compiling the information Jor the timely publication of the report is
highly appreciated,
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Executive Summary

CoLk 07201 (lkshu-1), an early maturing
sugarcane variety, has been identified by
the Central Varietal Release Committee
during October 2013 for commercial
cultivation in North West zone.

Three early sugarcane genotypes (Colk
13201, Col .k 13202 and CoLk 13203) and
two mid-late sugarcane genotypes (CoLk
13204 and CoLk 13205) were accepted for
multi-location testing in North West Zone
during AICRP (Sugarcane) Group
Meeting held at Regional Agricultural

Research Station (ANGRAU), Anakapalle .

(A.P.) on Oct. 25-26, 2013.

Two carly sugarcane genotypes (LG
08422 and LG 09062) and five mid-late
sugarcane genotypes (LG (07444, 1.G 09067,
LG 09072, 1.G 07652 and LG 08759) were
found to be promising based on the cane
and sugar yiclds as well as sucrose% and
other characters in Station Trial. These
genolypes will be proposed for multi-
location tesling under AICRDP(S).

Five breeding stocks, viz., .G 07503,
LG 08478, LG 07595, LG 07528 and 1.G
07443 containing high sugar, two genetic
stocks of sugarcane 1.G 08865 and LG
08866 with high sugar and resistance to
red rot pathotypes (Cf 08 and Cf 09) and
five genelic stocks tolerant to top borer,
viz., LG 07650, LG 07675, 1.G 07680, LG
07690 and LG 07692 were sent to
Sugarcane Breeding Institute for inclusion
in the National Hybridization Garden at
Coimbatore.

Five thousand six hundred quintals
seed cane of improved varieties of
sugarcane was produced and distributed.

One hundred twenty seven sub-tropical
varieties of sugarcane were maintained in
the Reference collection. DUS testing of
three candidate varieties (New category),
viz., Co 0238, Co 0239 and Co 0118 was
conducled for the second year.

Six putative SSR markers associated

wilh cane weight, five with cane length,
seven with NMC, six with number of
nodes, and three with cane girth were
identified through association mapping
sludies.

Muliplex PCR assay for detection of
pathogens of red rot and smut diseases of
sugarcane was standardized using primers
designed [rom internal transcribed spacer
region of ribosomal DNA.

Use of three pre-sprouted canc nodes al
every 25 cmin rows placed at 75 cm brought
about significant yield enhancement (75.1
t/ha) over other planting materials and
placement patterns wherein cane yield
oblained was only up to 70.0 t/ha.

Cane node technology of sugarcane planting
was useful in reducing the seed cane
quantity in sugarcane cultivation. In
addilion to rapid germination of cane buds,
substantial saving ol seed cane was recorded
as we need only 17-18 q/ha seced cane in
single node method as against 60-80 q/ha
required under conventional method of
planting.

Assessing suitable cane node priming
technique for accelerating germination
indicated that the priming of cane nodes
with hot water (50°C) + 3% urea solulion for
02 hrs. or cattle dung, cattle urine and water
in 1:2:5 ratio and planted directly in the field
or after incubation (4 days) gave highest
germination (75.10%) at 40 days after
planting as compared to un-primed canc
nodes or treating them with hot water (50°
C for 2 h) only (49.4%). Conventionally
planted crop with 3-bud setts produced the
lowesl germination (38.6%).

Soil health parameters determined at the
harvest of ratoon cane showed
improvement in soil organic carbon,
available N, P O, and K,O status with
application of trash and bio-agents. Trash
application proved beneficial for improving
sugarcane ratoon yield and sustaining soil




=

We2 2 Indian Institute of Sugarcane Research

health for longer period.

Soil samples collected from sugar mill
command areas ol Bihar, ITaryana and
eastern Uttar Pradesh revealed
prevalence of saline-sodic soils in
sugarcane growing soils of western Bihar
and Haryana. Depleted organic carbon
contenl is an area of concern since majority
of samples analyzed had low organic
content, except those from Palwal Sugar
Mill, Haryana. Available nitrogen and
phosphorus in top 15-cm soil layer were
estimated to be low in majority of
samples, whereas exchangeable K content
varied from low to medium in eastern UP
and Bihar and medium to high in Haryana.
Among micro-nutrients, zinc was found
to be universally deficient with sporadic
deficiency of Fe and Mn particularly in
Bihar soils.

Optimization of irrigation application
parameters viz., furrow length, discharge
rate and cut off length respectively (in
furrow irrigation system) resulted in
bringing out the best irrigation application
paramelers with significant reduction in
lotal water use. A combination of 10 litres
per second discharge + 85% cut off resulted
in the highest WUE of 20.42 and 17.41 kg/
m* in 50 m and 75 m furrow length. On an
average, this combination also saved 44%
of total irrigation water as compared to
border irrigation method (general
farmers practice). Along with this, soil
moisture spread along the flow, i.e., head,
middle and tail region were also
characterized.

In order to evaluate and promote Lhe
adaption of Ratoon Promoter' developed by
ISR, demonstrations on this machine were
conducted in 11 villages covering 44 cane
growers and 18.62 ha ratoon area in
Biswan sugar mill zone (Sitapur). An
average saving of 34 mandays/ha and net
saving in cost to the tune of ¥ 4,000/ha
was recorded in demonstration plols.
Mean ratoon yield of 66 t/ha was
recorded in demonstration plots which is
20% higher than the ratoon yield obtained

by farmers in conventional method (55 t/
ha).

Incidence of carly shoot borer, top
borer, mealy bug and termite was
recorded in few fields along with white
grub damage in certain pockets.
Increasing incidence of GSD and
incidences of okkah boeng in many
newly released genotypes were observed
in factory command arcas of various
sugar mills of U.P’,, Uttarakhand, Bihar
and Maharashtra. Incidence of yellow leaf
disease (YLD) was also noticed in 8
genotypes at 1IISR farm. Incidence of shoot
borer in the first fortnight of May along
with the activity of its larval parasite
Sturmiopsis sp., parasitisation of Cotesia
flavipes during August-September and
incidence of scale insect (Melanuaspis
glomerata Green) along with its predalory
beetle were observed at Pravaranagar.

Of the 61 clite genotypes screened, two were
resistant, 38 were resistant to moderately
resistant and 11 were moderately
susceptible to highly susceptible against
both the pathotypes (Cf 08 and Cf 09).
Further, 30 of these genotypes were
susceptible to smul and remaining 31 were
tolerant. Natural incidence of wilt was
observed in 12 genotypes. Incidence of
leaf scald in two and of grassy shool
disease in three genotypes was also
noticed.

? During 2013-14, 33 entries were
evaluated under AICRP, oul of which 24
were resistant to moderately resistant
and 5 were moderately susceptible to
highly susceptible to both the pathotypes
(Cf 08 and Cf 09) and remaining 4 showed
susceplible reaction to one pathotype and
resistant to other. Sixteen genotypes were
susceptible to smut, whereas rest 17 were
tolerant. Natural incidence of wilt, grassy
shoot diseasc (GSD) and yellow leaf
discase (YLD) was also noticed in 12, 7
and 8 genotypes, respectively.

In North Central Zone, 13 genotypes
were screened against red rot. Five
genotypes viz., CoP 8437, CoP 9301, CoP



9437, CoSe 8451 and CoSe 8452 were
moderately resistant. CoSe 10451 was
highly susceptible to Cf 07 and
moderately resistant to Cf 08, while CoSe
10452 and CoSe 10453 were moderately
susceptible to highly susceptible to Cf 08
and moderately resistant to Cf 07.

ITighest inhibition in C. falcatum growth
in vitro was recorded with culture filtrates
of Trichodermu isolates STr-83 (70.6%)
followed by STr-108 (67.3%). In field
experiment, treatment with metabolites
of isolates STr-12 and STr-108 exhibited a
reduction of 42.6% and 40%, respectively,
in the number of buds affected by C.
falcatum relative to control.

The enhanced expression of chitinase after
induction of disease in red rot resistant
genotypes as compared to red rot
susceptible genotypes and the increased
intensity of these proteins with time
suggested a possible role of chitinase gene
in conferring red rot resistance in
sugarcane,

After two rounds of reisolation of Cf 01
(isolated from Co 1148) inoculated on the
differentials, disease reaction showed that
host did influence the virulence behaviour
of the reisolates. Host acted as a selective
sieve to enrich any available specific
virulence for the differential. Similarly,
host selective pressure also forced in the
drop of virulence level in reisolates.

The incidence of top borer was reduced
due to various trap crops as compared to
control. A laboratory rearing technique
using sugarcane slalk pieces and, field
collected as well as laboratory reared top
borer larvae was developed.

Early and higher germination has been
achieved by priming of sced with
ethephon (100 ppm), effective in both
spring and autumn planting,.

Tiller mortality was reduced by 7% in
ratoon crop with application of cytokinin
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due to low oxidation of lipids in plasma
membrane.

Yield and juice quality of late planted cane
after harvest of wheat is improved with
three sprays of gibberellic acid (35 ppm).
This has also increased the NMC /ha to
94,000/ha from 74,800/ha (control) and
cane yiceld to 76.50 from 40.50 t/ha
(control). Saving of seed (1.7 t/ha) was
also achieved by planting these at 75 cm
instead of 60 cm row to row spacing,.

A higher level of SAI gene expression in
stale cane led to post harvest sucrose
losses. Low expression was observed in
cane lreated with chemical formulations.

A tractor operated ratoon management
device with discs was developed for
performing stubble shaving, off-barring
and fertilizer application in sugarcane
ratoon crop without disturbing the trash-
mulch and is suitable for widely spaced
single row or paired row crop.

A tractor operated plant residue shredder
was developed for reduction of size of
the trash in silu in the field and shaving
of stubbles.

An attachment for tractor operated trench
planter was designed, developed and
attached with planter for facilitating laying
of sub-surface drip laterals underneath the
centre of planted paired furrows. Trench
planter with drip laterals laying
attachment was field tested at IISR farm.

Impact of climate change on sugarcane
insect-pests dynamics and  behaviour
indicated maximum incidence of top
borer (Scirpophaga excerptalis. Wlk) was
related to heat index (combining both
temperature and humidity) of 18" met
week. It was noticed that pest incidence
declined with increasing warming in
terms of HL
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About the Institute

The Indian Institute of Sugarcane Research (IISR), Lucknow was establishd in 1952 by the erstwhile
Indian Central Sugarcane Committee for conducting research on fundamental and applied aspects of
sugarcane culture as well as to co-ordinate research work done on this crop in different states of the
country. The Government of India took over the Institute from the Indian Central Sugarcane Committee
on January 1, 1954. It was transferred to the Indian Council of Agricultural Research (ICAR), New
Delhi on April 1, 1969, The Institute is located in Lucknow, the capital city of Uttar Pradesh and
conveniently situated at about 12 km from CCS Airport, Amausi and about 5 km each from Lucknow Railway
Station and Alambagh Bus Station. The climate of the area is sub-tropical semi-arid type. Monthly average
maximum temperature during April to June ranges from 36°C lo 40°C and minimum temperature during
November to February ranges from 7°C to 11.5°C. The annual average rainfall is around 880 mm.

Vision
An efficient, globally competitive and vibrant
sugarcane agriculture

Mission

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

Mandate

The mandate of the Institute approved by the
ICAR in 2001 is:

i) To conduct basic and applied research on
all aspects of production and protection
techniques of sugarcane and other sugar
crops particularly sugarbeet for different
agro-climatic zones of the country

ii) To work on the breeding of varieties for
sub-tropical region in close collaboration
with Sugarcane Breeding Institute,
Coimbatore

iii) To carry out research for diversification
and value addition in sugarcanc

iv) To develop linkages with State
Agricultural Universities, Research
Centres and other organizations for
collaborative research, exchange of
information and material, and

v) To provide training, and consultancy to

end users at regional, national and
international levels.

Issues and strategies

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

Issues

e Low levels of cane yield and sugar
recovery

e High cost of cane cultivation

e Decline in factor productivity

Strategies

Increasing the levels of cane yield and sugar
recovery

a. Introgression of untapped genes in the
parental gene pool

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

¢. Improving sink strength and source
efficiency

d. Enhancing productivity of ratoon cane
Reducing the cost of cane cultivation

a. Nutrient use efficiency through
rhizospheric engineering and INM
technology

b. Water use efficiency through micro-
irrigation

©



c. Land use efficiency through companion
cropping
d. Reducing cost of pesticide use in an eco-

friendly manner through bio-intensive
IPM and IDM

e. Mechanizing sugarcane farming
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Arresting decline in factor productivity
a.  Soil biological and nutritional dynamism

b. Carbon sequestering through cropping
system

Organizational Structure

Particulars Non-Plan (% in Lakh) Plan (¥ in Lakh)
Revised Estimate Expenditure  Revised Estimate Expenditure

Indian Institute of 2756.00 2737.00 397.00 39331
Sugarcane 785.00 785.00
AICRP (9)

Staff Position as on March 31, 2014
Category Sanctioned Filled Vacant
Scientific (including RMP) 74 58 16
Technical 130 115 15
Administrative 48 44 04
Supporting 74 46 28
Total 326 263 63
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IISR Regional Centre, Motipur

The TISR Regional Centre, Motipur was established in 1988 as Research Centre of Coimbatore and
was transferred to Indian Institute of Sugarcane Research, Lucknow. The Regional Centre has the

mission of enhancing sugarcance productivity of North Central Zone. The main objectives of the
Regional Centre are:

e Development of water logging tolerant and red rot resistant sugarcane varieties of North central
zone.

® Qualily seed production

e Dissemination of [ISR technologies for sugarcane production and management.

Revenue Generation in ISR

Year Revenue In T (lakh)
From farm Bio-fertilizer Others Total from commercial
Unit initiatives
2010-11 4443 - 6.18 5061
2011-12 51.70 s 13.16 64.86
2012-13 65.14 10.67 22.13 87.27
2013-14 7351 3725 53.48 126.99
Total revenue generated from all sources
2010-11 109.47 lakh

2013-14 205.87 lakh
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Breeding sugarcane varieties for sub-tropics

Sugarcane released for

cultivation

variety

CoLk 07201 (Tkshu-1), an early maturing
sugarcane variety, has been released by the Central
Varietal Release Committee during October 2013
for commercial cultivation in North Western Zone.
The breeders and scientists who contributed for the
development of this variety were Dr(s) A.D. Pathak,
M.R. Singh, R.K. Rai, Rajesh Kumar, Sangeeta
Srivastava, J. Singh, D.K. Pandey, K. Singh,
Sanjeev Kumar, M. Swapna and Ramji Lal. Some
characteristic features (Fig. 1.1) of Colk 07201
(Ikshu-1) are given in Table 1.1.

Table 1.1. Characteristic feature of newly

released variety ColLk 07201
(Ikshu-1)
Parentage Yield CCS Sucrose Pol(%) Fibre

(t/ha) (t/ha) (% )10 caneat (%)
months 10
muonths
CoLk 8102 x 7876 §8.72 16.34 12.32 13.49

CoS 96260

PR . w ":..'
Fig 1.1. Canes of variety CoLk 07201 (lkshu-1)

Sugarcane clones accepted for evaluation
under AICRP(S)

Three early (CoLk 13201, CoLk 13202 and
Col k 13203) and lwo mid-late sugarcanc genotypes
(CoLk 13204 and CoLk 13205) were accepted for
multi-location testing in North West Zone during
AICRP (Sugarcane) Group Meeting held at
Regional Agricultural Research Station
(ANGRAU), Anakapalle (A.P.) on October 25-26,
2013. The characteristics of accepted entries are
given in Table 1.2.

Evaluation of sugarcane genotypes under
Station Trial

A trial comprising of 20 genotypes including
four controls (CoJ 64, CoPant 84211, CoPant 97222
and CoS 767) was conducted in CRBD with three
replications to assess the performance of these
genotypes which were drawn from various
breeding projects. Three early (I.G 07094, LG
05377 and LG 07771) and threc mid-late
sugarcane genotypes (LG 07785, 1.G 07584 and
LG 07601) were found to be promising based on
the cane and sugar yields as well as sucrose% and
other characters. These genotypes will be
proposed for multi-location testing under
AICRP(S).

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

The collection of 314 genotypes consisting
of Saccharum officinarum, Saccharum barberi,
Saccharaum sinense, 1ISH clones, lkshulSH clones,
LG selections, commercial hybrids ¢tc., was
maintained and the required material was
supplicd to various on-going projects of the
Institute. It includes 162 Commercial hybrids, 51
I1SH & IkshulSH lines, 71 LG Clones and 30
species level genotypes. A "Varietal Cafeteria’
comprising of 10 Early and 13 Mid-late maturing
varieties recommended for Uttar Pradesh was
planted in Oclober, 2013.

Developing breeding stocks for high
sugar in sugarcane

This project has helped bring together sugar
genes from diverse sources and has ended up in
over fifty elite clones. These are being studied for
their breeding behaviour in producing high sugar
progeny. Five such breeding stocks, namely LG
07503, LG 08478, LG 07595, LG 07528 and LG
07443 were sent to Sugarcane Breeding Institute
for inclusion in the National Hybridization
Garden at Coimbatore.

®




Table 1.2. List of sugarcane clones accepted for evaluation (2012-13) in Zonal Varietal Trials under

AICRP(S)
Genotype Parentage
CoLk 13201 CoLk 8002 GC
(LG 04012)
Colk 13202 CoLk 8102 x CoS 96260
(LG 06605)
Colk 13203 Co 86249 GC
(LGO7771)
ColLk 13204 CoH 56 GC
(LGO7785)
CoLk 13205 Co 1158 x Colk 8001
(LG 07601)

Six entries were included in the Station Trial
of the Division. These clones with varietal
potential were LG 07584, LG 07554, 1.G 07461,
LG 08420, LG 08425 and LG 07470 and were the
progeny of LG breeding stocks developed under
this project. One mid-maturing clone was
proposed for AICRP(S).

Development of top borer tolerant
genetic stocks of sugarcane

- CoLk 07201 was identified for release for
commercial cultivation in North Western Zone
of India by AICRP(S). One early (ColLk 13202)
and one mid late variety included in multilocation
testing of North Western Zone under AICRP(S). Five
genetic stocks tolerant to top borer viz., LG 07650,
LG 07675, LG 07680, LG 07690 and LG 07692 were
sent to National Hybridizalion Garden al
Sugarcane Breeding Institute, Coimbatore (Table
1.3 and Table 1.4). Over 2200 clones of different
stages were evaluated. Thirty biparental crosses
including nine intergeneric crosses were attempted.

Development of sugarcane varieties for
subtropics

CoLk 13201 (Early) was accepted for
AICRP(S) testing for North-West zone. CoLk 09202,
Colk 12201 and CoLk 13201 (Early) and CoLk
09204 (Mid-late) were accepted for U State Varietal
Trial. 108 clones sclected from the seedling
population (C ) on the basis of quality and growth
parameters were advanced to C,. 40 clones were
advanced to higher clonal generations on the basis

CCS (tha) Cane Group Sucrose Sucrose
yield % % (12M)
(t/ha) (10M)  Jan
Nov
10.12 73.42 Early 19.06
9.94 80.37 Early 17.33
972 77.88 Early 18.07
13.80 101.22 ML 16.45 19.27
12.20 103.74 ML 16.29 16.92

of yield and quality characters. four clones, viz.,
LG 09039, LG 09075, LG 09120, and LG 10035 were
advanced to Station Trial of 2014-15 on the basis of
their performance for yield and quality.

Development of breeding stocks of
sugarcane for durable resistance to red
rot

Two genetic stocks of sugarcane LG 08865
and LG 08866 having resistance to red rot to
pathotypes Cf 08 and Cf 09 with high sugar were
sent to National Ilybridization CGarden, SBI,
Coimbalore.

Hybridization programme

Twelve new crosses attempted at National
Hybridization Garden, SBl, Coimbatore, Clones
were evaluated in different clonal generations.

Evaluation and selection of ratoon seedlings

A total of 182 clumps based on number of
tillers and shoots/clump and visual performance
from progenies of 18 different crosses promoted
to first clonal generation for reaction to red rot

pathotype Cf 09.

Evaluation of different clonal generation

A total of 21 clones from 97 clones of second
clonal generation were advanced to next
generation based on red rot reaction of two
pathotypes Cf 08 and Cf 09 and high sucrose
content. These clones showed > 17 % sucrose in

O,
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Table 1.3. Salient features of genetic stocks submitted to NHG

Genetic Parentage Top borer infestation
g I M IV Cumulative
brood bmod brood infestation

LG 07650 CoPant 90223 x Coll 72120 3.52 4.72 1.59 983

LG 07675 CoPant 90223 x CoH 72120 3.14 5.37 1.75 10.26

LG 07680 28NG 20 x K 76-91 4.60 5.15 3.60 13.35

LG 07690 BO 109 x CoH 56 4.95 5.29 2,85 13.19

LG 07692 CoS5 767 x BO91 2.09 2.28 0.99 566

Col 64 i 7.60 30.05 14.13 51.78

CoS 767 9.95 10.78 6.23 26.96

Colk 8102 1191 1946  B.71 40.08
Table 1.4. Salient features of therr advanced genotypes included in Station Trial

Genotype Parentage NMC Yield Sucrose Sucrose  CCS

(000/ha) (tha) % Nov % Feb (t/ha)

LG 07642 BO 109 x CoH 56 91.69 69.75 17.12 17.18 8.63

LG 07645 CoPant 90223 x CoLk 72120 96.89 71.79 16.93 18.12 8.39

LG 07680 28 NG 20 x IK 7691 96.90 7240 16.87 14.87 7.78

Col 64 58.29 5145 15.64 19.02 6.76

CoS 767 59.39 5240  15.16 18.10 649

CoLk 8102 69.39 54.35 15.20 15.71 5.84

CD 7.92 357 0.55 0.70 NS

cv 6.07 6.82 3.48 3.09 707
January. 41 clones from 100 clones of C1 were checks namely CoJ 64 and CoS 767. Clones namely
advanced to second clonal generation based on red LG 08826, LG 08869, LG 09810, LG 09814 and LG
rot reaction of pathotype Cf 09 and high sucrose. 09818 showed moderately resistant (MR) reaction

to two virulent pathotypes, viz, Cf 08 and Cf (9.

Evaluation of advance clones in second plant Clones viz., LG 08826, LG 08869, LG 09810 and LG
rop and ratoon 09814 gave > 85 t/ha of cane yield and > 9.9 t/ha
of sugar yield. All the four clones gave > 17%
sucrose. Similar trend was noticed in ratoon crop
for cane yield as well as red rot reaction in LG
08826, LG 08869, LG 09810 and LG 09814. LG

A trial comprising of 12 advanced clones were
evaluated in CRBD with three replications to
validate for disease reaction to red rot and to assess
their yield and quality performance along with two

©




08826 and LG 08869 were included in Station Trial
(2014-15) based on cane and sugar vield per ha.

Development of sugarcane varieties for
moisture deficit environment

CoLk 13203 (Early) and CoLk 13204 (Mid-late)
were accepted for AICRP(S) testing for North-
Western Zone. Four clones, viz.,, LG 09709, 1.G
09743, LG 09746 and LG 09760 were advanced to
Station Trial of 2014-15 on the basis of their
performance under moisture deficit condition.

Evaluation of early maturing sugarcane
clones of North West Zone

Initial Varietal Trial

A trial comprising of three test genotypes viz.,
Co 10035, CoH 10261 and CoS 10231 along with
two standard varieties viz., Co] 64 and CoPant
84211 was conducted. Observations on yield and
quality parameters were recorded as per the
technical programme.

Advance Varietal Trial - I Plant

Five genotypes viz,, CoH 09262, CoH 09263,
CoLk 09202, CoPb 09181 and CoS 09246 along
with two standard varieties viz., CoJ 64 and CoPant
84211 were evaluated for yield and quality
paramcters. Observations on yield and quality
parameters were recorded as per the technical
programme.

Advance Varietal Trial - [T Plant

Three genotype CoPb 08211, Col’b 08212 and
CoS 08233 along with two slandards, Co] 64 and
CoPant 84211 were evaluated and observations on
yield and quality parameters were recorded as per
the technical programme.

\dvanced Varietal Trial - Ratoon

Three genotype viz., Col’b 08211, CoPb 08212
and CoS 08233 along with two standards, CoJ 64
and CoPant 84211 were evaluated for their
ratooning ability. Observations on yield and quality
parameters were recorded as per the technical
programme.

Seed mulliplication

The seed of seven genotypes viz., Coll1 11261,

Col111262, CoLk 11201, CoLk 11202, CoLk 11203,
CoPb 11211 and CoPb 11212 was multiplied for
the next year's Initial Varietal Trial.

Evaluation of mid-late sugarcane clones
for North West Zone

Inilial Varietal I'rial

A lrial comprising of ten test genolypes viz.,
Co 10036, Co 10037, Co 10039, CoH 10262, CoH
10263, CoPant 10221, CoPb 10181, CoPl’b 10182,
CoPb 10183 and CoPb 10211 along with three
standard varieties viz., CoS 767, CoS 8436 and
CoPant 97222 was conducted. Observations on
yield and quality parameters were recorded as
per the technical programme.

\dvance Varietal Trial - I Plant

Five genotypes viz., Co 09022, CoH 09264,
CoLk 09204, CoPb 09214 and CoS (09232 along
with three standards, CoS 767, CoS 8436, CoPant
97222 were evaluated for yield and quality
parameters. Observations on yield and quality
parameters were recorded as per the technical

programme,

.'h:"i"{?.‘i(: Varie tal Trial - [T Plant

Six genotypes CoH 08262, Col 08263, CoH
08264, CoPb 08217, CoS 08234 and CoS 08235
along with three standards, CoS 767, CoS 8436 and
Co 1148 were evaluated. Observations on yield and
quality parameters were recorded as per the
technical programme.

. Advanced Varietal Trial - Ratoon

Six genotypes viz.,, CoH 08262, Coll 08263
CoH 08264, CoP’b 08217, CoS 08234 and CoS
08235 along with three standards, CoS 767, CoS
8436 and Co 1148 were evaluated for their
ratooning ability. Observations on yicld and quality
parameters were recorded as per the technical
programme.

Seed multiplication

The seed of 13 genotypes viz., Co 11026, Co
11027, CoH 11263, CoH 11264, CoLk 11204, CoLk
11205, Col.k 11206, CoPb 11181, CoPb 11182,
CoPb 11213, CoPb 11214, CoS 11231 and CoS 11232
was multiplied for the next year's Initial Varietal
Trial.
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ICAR seed project: seed production in
agricultural crops

Five thousand six hundred quintals seed cane
of improved varieties of sugarcane was produced
and distributed. More than 8.50 ha area was
planted with newly released varicties for seed cane
production during 2014-15.

Central sector scheme for PPV&FR
authority

One hundred twenty seven sub-tropical
varieties of sugarcane were maintained in the
Reference collection. DUS lesting of three
candidate varieties (New category) viz., Co 0238,
Co 0239 and Co 0118 was conducted for the second
year.
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Development of water logging tolerant
and red rot resistant sugarcane clones for
north Central Zones:

Station Trial was conducted to evaluate five
promising test entries i.e, MG 10018, MG 10021,
MG 10036, MG 10053 and MG 10143 along with
two standards BO 130 and CoSe 95422 for cane
yield and sucrose percentage. MG 10036 was
recorded highest sucrose percentage followed by
MG 10143. However, highest cane yield was
recorded in MG 10018 (B 2.16 M). Based on the HR
Brix and reaction to red rot, 37 clones were selected
during the year. These clones were planted for
further evaluation. Fluff of 10 biparental crosses
were sown for raising the seedlings at TISR,
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High density cane farming

Optimization of plant population for
improving physiological efficiency of
sugarcane

Seed priming and three sequential
applications of ethrel impacted early growth and
cane yield. Spring planted cane (CoLk 94184)
showed early and increased germination when
setts were primed over night with 100 ppm
cthrel. At 30 DAD, germination was 44% with
primed setts whercas 21% with normal setts. T max,
single canc weight and cane yicld were 223905,
498 gm, 75.8 t/ha, respectively with control sells
planting whereas these were 303905, 640 gm and
107 t/ha with 100 ppm ethrel primed setts. An
increase of 29% per cane weight was observed.

In autumn planted crop, improvement in
average canc weight was 727 g/cane in water

primed and 752 g /cane in ethrel primed setts over

controls (701 g/cane). Improvement in NMC was
1% (1,79,000) with mixture of co-enzyme primed
setts, 13% (1,82,000) with mixtures of phosphates
primed setts and 5.6% (1,70,000) with ethrel primed
sefts over controls (1,61,000). Improvement in cane
yield was 10% (124.7 t/ha) with mixture of co-
enzyme primed setts, 8.7% (123.3 t/ha) with
mixtures of phosphates primed setts and 9.2%
(123.8 t/ha) with ethrel primed setts over controls
(113.4 t/ha).

Germination (%) of autumn planted cane at
21 DAP was 429 with 100 ppm, 38% with 50 ppm,
37% with water and 15% in control setts. Shoot
population/ha was 11.6 lakh, 11 lakh, 9.0 lakh and
4.8 lakh in 100 ppm ethrel dipped, 50 ppm ethrel
dipped, water dipped and control, respectively at
150 DAP.

Yield and juice quality of late cane planted
after wheat harvest improved with three sprays
of gibberellic acid (35 ppm). NMC/ha increased
to 94,000/ ha from 74,800/ha and cane yield to
76.50 from 48.02 t/ha. Saving of seed (~1.7 t/ha)
by planting at 75 cm in place of 60 cm spacing
was also recorded.

Serial application GA, on growth of spring

planted cane was observed only when it was
applied thrice at the intervals of 15 and 30 days
(but nol at 45-day intervals), and indicated
additive growth response.

Phasic (thrice) hormonal foliar application
(GA, @ 35 ppm) during growth cycle controlled
the reducing sugars availability (by >15%, 11% and
3% during tillering, grand growth and maturity
phases against control), governed the Al activities
(by >13.5, 13.5% and 1.3% during tillering, grand
growth and maturity phases than control) and
sucrose (by <5.5%, 3.5% and 1.3% during tillering,
grand growth and maturity phases than control)
which are correlated with LAT (R? =0.93, 0.91. 0.89,
respectively), SLW ((R* =0.89, 0.90. 0.96,
respectively) and CGR (R? =0.97, (.95, 0.89,
respectively).

Agronomic evaluation of promising
genotypes of sugarcane

An experiment was conducted to evaluate
three sugarcane genotypes (CoH 06265, CoS
06247 and CoH 06266) under three NPK levels
(112.5, 45, 45; 150, 60, 60 and 187.5,75,75 kg/ha)
with a view lo identify suitable genotype under
various fertilizer schedules in spring season, Initial
soil chemical analysis indicated that soil was low
in organic carbon (0.46%) and available nitrogen
(262 kg /ha); medium in phosphorus (39.5 kg P.O_/
ha) and potassium (284 kg K,0/ha) contents.
Sugarcane planting was done in the month of
February 2013.

Sugarcane genotype, CoH 06265 produced
the highest number of millable cane (1,02,350/ha)
followed by CoS 06247 (90,840 /ha) and CoH 06266
(7,6830/ha). The highest cane length (213.9 cm)
was recorded with genotype CoS 06247 but thicker
canes (2.477 cm diameter) were harvested with the
genolype CoH 06265. Thus, both the genotypes
could not yield significant difference in individual
cane weighl. Genotype, CoH 06266 recorded the
lowesl mean cane weight (924 g). There were no
significant differences in sucrose content of
different genotypes. The highest cane and sugar
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yields (88.5 and 11.1 t/ha, respectively) was
observed with genotype Coll 06265. It was
followed by CoS 06247 (79.4 and 9.96 tonnes cane
and sugar vields/ha, respectively).

Mean number of millable canes, cane length,
diameter, weight and cane and sugar yields
significantly increased up to application of 150,
60,60 kg NPK/ha. Recommended level of NPK i.e.,
150, 60 and 60 kg/ha fetched significantly higher
cane (80.12 t/ha) and sugar yields (9.99 t/ha) which
was at par with 125% NPK levels. Different fertility
levels could not influence Lhe juice qualily
parameters significantly. The interaction between
genotypes and fertility levels were not significant.

Sugarcane yield maximization through

optimizing shoot population density

Field experimenl was conducted to
conceptualize tillering dynamics for enhanced
productivity of sugarcane in spring planting
season. The experimenl consisted 16 trealment
combinations, viz., four row spacing (120, 90, 75
and 60 cm) and four techniques of planting
material (seed) placement (conventional three
bud sett, parallel sett placement with 30 cm selt
to sett spacing, pre-sprouted single cane node
planting at 25 cm spacing and pre-sprouted three
cane nodc planting at 25 cm spacing. The
experiment was laid out in Randomized Block
Design (Factorial) with three replications.

The data on sugarcane growth, yield
attributes and yield indicate that significantly
highest shoot population (167.9 thousand/ha at
150 DAP), number of millable canes (125.2
thousand/ha) and cane yield (75.2 t/ha) were
recorded at closer row spacing of 60 cm. which
was however, closely followed by 75 cm spacing
(74.4 t/ha).The yield attributing characters, viz.
cane length was significantly reduced at 60 cm
spacing, however cane girth and average cane
weight were not affected by row spacing
treatments.

Placement of three pre-sprouted cane node
at one place at 25 ¢m spacing recorded
significantly higher shoot count (167.4 thousand/
ha at 150 DAP), number of millable canes (124.3
thousand /ha) and cane yield (75.1 t/ha).The
juice qualily parameters viz., brix, pol7, purity %
and CCS% were not affected by row spacing
however, significantly highest sugar yield (6.78 t/
ha) was recorded at 60 cm spacing which was
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comparable to 75 cm spacing. The CCS5% and CCS
(t/ha) were observed to be higher when three pre-
sprouted cane nodes bunch was placed at 25 cm
distance. Observations on combined effect of row
spacing and seed malerial placement treatments
clearly indicated that placement of threc pre-
sprouted cane node bunch placed at 25 cm
distance in 60 em row spacing recorded the highest
number of millable canes (140.3 thousand/ha)
and cane vield (75.1 t/ha).

Modified plant geometry in sugarcane
by introducing intra-row spacing to
ensure higher population and
productivity

The field experiment was conducted to
ensure higher population of sugarcane by
introducing intra row spacing in modified plant
geometry for higher cane productivity. The
experiment comprising 16 treatment
combinations was laid out in RBD (factorial) with
three replications. The treatment combinations
were;: 1. Planting material, viz., three budded setts
and two budded setts; 2. Planting geometry
(intra- row spacing), viz., placing setts in pair at
intra- row spacing of 20 cm (end to end), placing
setts in pair at intra-row spacing of 30 cm (end
to end), placing three setts together at intra-row
spacing of 30 em (end to end) and conventional
(end to end placement); 3. Sett treatment viz.; setts
treatment (overnight soaking) with Resorcinol @
0.1% and control (conventional). The soil of the
experimental site was sandy loam in texture, low
in organic carbon (0.33%), available nitrogen (219.8
kg/ha), medium in phosphorus (23.7 kg P, O./ha)
and polassium (202.8 kg/ha) and slightly alkaline
in reaction (pH 7.9).

The experimental findings revealed that
germination in sugarcane was not aftfected by
planting materials used, i.e., two-bud and/or
three-bud sells. llowever, sugarcane planting
with three-bud selts registered significantly
higher tiller population resulting into more
number of millable canes (103.1 thousand /ha) as
compared to two budded setts (90.7 thousand/
ha). Dry matter accumulation and leaf arca index
(LAI) were also significantly higher in sugarcane
planted with three budded setts as compared to
two-bud setts. Whereas, improvement in plant
height in sugarcane planted with three-bud setts
was not to the level of significance over two-bud
setts.
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Different planting geometry (intra-row
spacing) could not influence germination per cent
in sugarcane. I lowever, tiller population recorded
al dilferent interval was significantly enhanced by
introducing intra-row spacing in sugarcane
planting. In general, tiller population increased up
to the month of July and thereafter it starts declining
due to filler mortality. The highest tiller population
(141 thousand/ha) was recorded in July in the
treatment of placing three setts together at intra-
row spacing of 30 em (end to end) that was
significantly higher than conventional method (125
thousand /ha). Plant height, dry matter
accumulation and LAI improved significantly in
sugarcane planted with three setts together at intra-
row spacing of 30 cm (end to end) as compared to
conventional method (end to end placement).

Sugarcanc planling after setts treatment
(overnight soaking) with Resorcinol @ 0.1%
significantly augmented germination to the tunc of
15.7% over conventional planting. Tiller
population, dry matter accumulation and LAl
improved significantly in setts trecatment with
Resorcinol @ 0.1% as compared to conventional
planting.

Sugarcane planting with three-bud setts
produced significantly higher cane vield (83.7
tonnes /ha) over sugarcane planting with two-bud
setts (77.6 tonnes/ha) duc to higher, heavier and
lengthy millable canes. The highest cane yield (88.3
tonnes/ha) was recorded in the treatment of
sugarcane planting with placing three setts (three
budded) together atintra-row spacing of 30 em (end
to end) that was significantly higher than
conventional (72.7 tonnes/ha) and other planting
methods due to higher in number and heavier
canes.. Sugarcane planting with two setts in pair
keeping intra-row spacing 20 ¢cm or 30 cm
cane vield over
conventional method due to higher and heavier
millable canes. Cane diameter and juice quality
parameters were not atfected by different treatments.

significantly enhanced

Optimization and standardization of
cane node length for sprouted planting
material

Experimental data indicated that the
germination of cane buds counted at 10, 20, 30 and
40 days after planting (DAP) under cane node
planting treatments was on an average 23.83, 70.77,
73.30 and 77.87%, respectively as against 8.31,
22.50, 28,13 and 40.52% recorded under
conventional planting with 3-bud setts. Higher
germination per cenl in cane node planting
treatments also produced significantly more
number of tillers and millable canes than that of
conventional planting methods. Cane yield also
exhibited the same trend as the number of tillers
and millable canes under different treatments, and
it was significantly higher under cane node planted
treatments producing 11.13% more cane yield than
that obtained under conventional 3-bud planting
method (73.33 t/ha). CCS% cane did not differ
significantly due to different treatments.

Priming cane node for accelerating
germination

Priming ol cane nodes with hat water (504C)
t 3% urea solution for 2 h (T3) or cattle dung,
cattle urine and water in 1:2:5 ratio and planted
directly in the ficld (T4) or after incubation (4
days) (Té) gave maximum germination of cane
buds (75.10%) at 40 days after planting (DAP) as
compared to un-primed cane nodes (T1)(54.60%)
or trealing them with hot water at 50°C for 2 h
(T2) only (44.33%). Conventionally planted crop
with 3-bud setts produced the lowest germination
(38.68%). Number of tillers and millable cancs
and yield of cane also exhibited the same trend
as the germination of cane buds vbtained in
different trealments. Accordingly, cane vield
obtained under T3, T4, T5 and T6 treatments was
significantly higher to the tune of 12.87 and
11.52% than that of T1 and T2 treatments (un-
primed cane nodes or treated with hol water
only). Conventional planting with 3-bud setts
although produced cane yield at par with primed
cane node treatments but with the use of huge
seed cane (72 q/ha) whereas only 17.52 q/ha seed
cane was used in cane node planting method.



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

A field experiment was inilialed in March
2012. Before planting of sugarcane, primary
tillage treatments were applied on experimental
field. After that, subsoiling treatment up to depth
of 45-50 cm was given. Alter planking, furrows
were opened at 75 cm row spacing for sugarcane
planting. Post plant lillage lreatments/hoeing
and integrated weed management practice were
applied in planl cane lo increase input use
efficiency and suslain soil health in sugarcane
(plant)-ratoon system as per treatments. In
sugarcanc raloon, three treatments, viz., 3
manual hocings, one hoeing at ratoon initiation
followed by atrazin @ 2 kg ai/ha and 2,4-D @ 1
kg ai/ha application and trash mulching with
bioagents (Trichoderma, Gluconacetobacter and
Pseudomonas) were applied. Sugarcane variety
CoPk 05191 was planted on March 4, 2012 in the
experiment. Inilial level of soil fertility indicated
that soil had 0.42% OC, 258.5 kg available N /ha;
42.02 kg available P,O./ha and 274 kg KEO/ha.

Results on sugarcane ratoon crop revealed
that trash management and weed control
practices did not influence number of millable
canes and sucrose content significantly.
liowever, the highesl individual cane weight
(759.69 g) was obtained with application of trash
with bioagents (Table 3.1). Thus, ratoon cane and
sugar yields were significantly influenced by
trash mulching along with application of
bioagents. Three manual hoeings and integrated
weed management practice involving atrazin, 2,
4-D and onc hoeing at 90 days after initiation was
found at par with respect to cane and sugar
yields. Trash mulching along with bioagents
improved sugarcane ratoon and sugar yields
(12.88% and 10.73%, respectively) over three
manual hoeings in ratoon (conventional practice).

Annual Report 2013-14 W8

Natural Resource Management

Soil health parameters determined at the
harvest of ratoon cane showed improvement in
soil organic carbon, available N, P.O, and K,O
status with application of trash and bioagents as
compared to three manual hoeing or integrated
weed management practice (atrazin, 2, 4-D and
one hoeing) at 90 days after initiation. Thus, trash
management with application of bioagenls
proved beneficial for improving sugarcane
ratoon yield and sustaining soil health for longer
period.

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

A study conducted to evaluate rice-wheat
and sugarcane-ratoon- wheal cropping syslems
and to analyze the long term effect of sugarcane,
rice and wheat cropping on carbon sequestration
and crop yields revealed that after harvesling ol
rice crop, the highest SOC (0.57%) and available
potassium (296 kg K .O/ha) was determined in
the treatment of complete residue recycling (CRR;
Fig. 3.1). However, the highest available N was
determined in the treatment where 25%
additional fertilizer dose was applied with CRR.
The highest available phosphorus (44 kg P.O./
ha) in soil was analyzed under CRR with
Trichoderma application. Thus, these results
indicated that complete residue recycling
improved soil health parameters besides
improving crop yields. Partial residue recycling
(1/2 of produced residue addition) with and
without Trichoderma application could not reach
tolevel of CRR. The results from sugarcane based
system after harvest of ratoon crop indicated
overall superiority in improvement of SOC,
available N, P and K as compared to rice-wheat
system. The trend of effect of partial residue
recycling and trash burning as well as
incorporation was similar to rice-wheat system.
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Table 3.1. Effect of various treatments on growth attributes, ratoon cane and sugar yields and soil
health parameters at harvest of ratoon crop

Treatment Growth attributes, ratoon cane and sugar Soil health parameters at harvest of
yield i ratoon
Millable Cane Pol% Ratoon Sugar Soil  Available Available Available
canes weight juice yield yield organic N 0 K.O
( 000/ha) (g (tha) (t/ha) carbon (kg/ha) (kg/ha)  (kg/ha)
(%)
Three manual 116.1 730.4 1685 70.01 7.64 (.44 2613 48.6 255.4
hoeings
Atrazin @ 2 kg 1139 685.8 1659 66.53 742 0.46 2822 524 286.2
ai/ha followod by
24D @1 kg ai/ha
(post emergence)
and one hoeing at
90 days after
ratoon initiation
Trash  mulching, 112.3 7596 1669 7854  Bd6 0.52 2926 56.3 305.6
Trichoderma,
Gluconacetobacter
and Peeudomonas
application at the
time of ratoon
initiation
SE m+ 4.31 2492 019 1.5a 023 0.010 610 0.84 5.50
CD (P=0.05) NS 72.50 NS 4.62 0.68 0.030 18.20 263 1650

Although, the higher amount of crop residues was
added in the sugarcanc based system as compared
to rice-wheat system.

Carbon fixation through photosynthesis
process in rice and sugarcane crops indicated
that although rice leaves received higher PAR but
higher rate of transpiration (4.843- 5.958 (mol m-
2s-1) as compared to sugarcane reduced net rate of
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Fig. 3.1. Soil organic carbon (%) as enfluenced
by various management practices in
rice-wheat sugarcane-based cropping
systems at Lucknow

photosynthesis (9.41- 12.79 mol m-?s-'). Thus, it
could be proved that sugarcane is efficient C
capturer and can reduce the adverse effect of CO,
in the atmosphere also. Rice and sugarcane yields
were significantly influenced by application of
I'richoderma and residue recycling. There was an
improvement of rice yield in the tune of 0.78
tonnes/ha (21.54%) over no residue and without
Trichoderma application. Similar trend was also
obscrved with sugarcane ratoon crop.

Assessment of soil fertility status of
sugar mill command areas of sub-
tropical India

Soil samples from sugarcane fields were
collected from depths 0-15 and 15-30 cm at the
onset of sugarcane planting season 2014-15 from
the Sugar Mill Command areas located in the
states of Bihar, Haryna and eastern parts of Uttar
Pradesh. Soil pH in command areas of Harinagar
and Bharat Sugar Mills (Bihar) ranged from 7.11
to 9.12 in top soil layer with majority having pH
7.8. Samples from Riga and Hasanpur Sugar mill
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areas were within neutral soil reaction. Electrical
conductivity of Bihar soils was found to be non-
saline for all the sugar mill arcas. Organic carbon
content in these soils varied from being low to
medium and on an average the top soil contained
less than 0.5% organic carbon. Available soil
nitrogen content fared low for these soils, however,
available P was rated to be low in 65 % of samples
and medium (o high for the others. Exchangeable
Kwas determined to be in medium range (120-280
kg/ha) for 65% of the samples analyzed. Among
micro-nutrients, Zn was universally deficient in
Bihar soils; however, sporadic deficiency of Fe and
Mn was also noticed particularly from Harinagar
and Bharat Sugar mill (Gopalganj) command areas.

Soil samples collected from sugarcane
fields of mill command areas in eastern Uttar
Pradesh were found to be neutral in reaction and
non-saline. The soil organic carbon content varied
from low to medium with universally low
available nitrogen content which ranged between
175.6 and 272.8 kg/ha. Available P was
determined to be in low range for majority of the
samples and only 30% samples contained P in
medium availability range. Availability of K in
these soils was low to medium with higher
frequency for samples containing available K in
medium range. Among micro-nutrients, zinc
deficiency was found to be wide spread as all the
samples contained less than the critical content
of the element, whereas Cu, Fe and Mn were
determined to be above the critical limit in these
soils,

Assessing nutrient interactions for
sustaining sugarcane productivity and
soil health

Nutrient interaction experiments were
initiated to study the interaction of nitrogen &
potassium and phosphorus and zinc in sugarcane.
Experiments initial soil data were pH 7.8, EC
value .16 dSm-1, organic carbon 0.31%, available
nitrogen 214.8 kg /ha, available phosphorus 13.4
kg/ha, available potash 204.6 kg /ha and available
micronutrient, i.e., zinc, copper, iron and
manganese slatus were (.71, 0.64, 14.25 and 5.58
ppm, respectively. There was no significant effect
of nitrogen and potassium and phosphorus and
zinc interaction found on cane yield and juice
quality, i.e., on brix, sucrose (%) and purity
cocfficient.
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Enhancing sugarcane productivity and
profitability under wheat-sugarcane
cropping system

The ficld experiment was conducted during
2012-14 to enhance the productivity of sugarcane
under wheat-sugarcane cropping system. The
experimenl comprising nine treatments viz.; T1:
Autumn planted sugarcane, T2 : T1+ wheat (1:2),
T3: T1+ wheat (1:3), T4: wheat sown on 15%
November - lale sugarcane, T5: wheat sown on 155
December - late sugarcane, T6: wheat sown (three
rows) on 15" November under FIRB + sugarcane
in furrows at 75 cm in 3" week of February, T7:
wheat sown (three rows) on 15% November under
FIRB + sugarcane in furrows at 75 cm in 3 week of
March, T8: Té with sowing of wheat on 15"
December and T9: T7 with sowing of wheat on 15
December was laid oul in Randomized Block
Design with three replications. The findings
revealed that wheat grain yicld was the highest
(46.6 q/ha) in November sown wheat in the
treatment T4. Wheat yielded almost Lhe same in
flatas well as FIRB method. However, wheat sown
in the month of November yielded higher than
wheat sown in December due to higher number of
ear heads per running meters, number of grains
per ear head and test weight. Wheat (Nov.) |
sugarcane (Feb/March) under FIRB method
produced higher wheat yield (44.1 g/ha) over
wheat (Nov) + sugarcane in 3:1 row ratio (40.2
q/ha) as well as 2:1 row ratio (33.5 q/ha).

Tiller population recorded al different
stages indicated that tiller count in autumn
planted sole sugarcane and sugarcane planted
with wheat in 3rd week of February under FIRB
system was higher compared with sugarcane
planted with wheat in 3rd week of March under
FIRB. The lowest tiller population was observed
in sugarcane planted with wheat (1:3) under flat
method followed by wheat-sugarcane system.
The highest tiller count (231.8 thousand /ha) was
recorded in the month of July in sugarcane
planted in 3" week of February with wheat under
FIRB system and the lowest (8.4 thousand /ha) in
sugarcane + wheat (1:3). The highest plant height
(247 cm) was observed in autumn planted sole
sugarcane followed by sugarcane + wheat (1:2) and
wheat + sugarcane under FIRB system. The cane
yield was the highest (89.0 tonnes/ha) in autumn
planted sole sugarcane. Sugarcane planted in 3*
week of February in standing wheat under FIRB
method (82.5 tonnes/ha) was significantly higher




than sugarcane planted in 3" week of March in
wheat under FIRBE and sugarcane + wheat (1:2) due
to higher NMC, cane length, cane weight and
number of internodes. The lowest cane yield was
recorded in wheat - sugarcane system (59.3 tonnes/
ha) and sugarcane + wheat in 1:3 row ratio (60.3
tonnes/ha).

Developing efficient water application
techniques in sugarcane

Field experiment was conducted to study the
residual effect of different planting and irrigation
methods on ratoon sugarcanc. The experiment
consisted of 10 treatments applied in plant cane,
viz., T1-Paired row planting (120-30 ¢cm) and
irrigation in furrows parallel to both the cane
rows (15 cm apart from sugarcane row): PP-FID,
T2-Paired row planting (120-30 c¢m) and
irrigation in furrows parallel to single row (15
cm aparl [rom sugarcane row) of paired rows:
PP-FIS, T3-Furrow planting at 75 cm row spacing
and irrigation in furrows of the cane rows : FP-
Fl, T4-Furrow planting al 75 cm row spacing and
irrigation in furrows opened in the middle of two
cane rows : FI’-MFI, T5-Furrow planting at 75 cm
row spacing and irrigation in skip furrows
opened in the middle of two cane rows (skip
furrow irrigation method) : TI’- SFI, To-Furrow
planting at 75 em row spacing and irrigalion in
alternate skip furrows opened in the middle of
two cane rows (alternate skip furrow irrigation
method): FP-ASFL, T7-Irrigation in deep trench-
sugarcane planted at 120-30 ¢m : TP - TI, T8-
Irrigation in furrows - sugarcane planted under
FIRB system : FIRB -FI, T9-Flood irrigalion
(conventional)-Furrow planting (75 cm): FP-F, T10-
Flood irrigation (conventional)-Paired row
planting(120-30 ecm): PP-F. The experiment was laid
oul in Randomised Block Design with three
replications. Trrigation under each treatment was
applied at 50% ASM in plant crop.

The data on raloon sugarcane growth and
yield (Table 3.2) indicated significant variations
among the treatments. Significantly, the highest
shoot count (227.7 thousand/ha al 180 DAP),
number of millable canes (155.9 thousand /ha),
ratoon cane yield (86.5 t/ha) and sugar yield
(11.36 t/ha) were recorded under trench planting
system in which irrigation was applied in deep
trenches (TP-TI). Tallest ratoon cane (224.2 cm) was
observed in trench planting system, however,
thicker canes (2.30 ¢cm) were produced under

alternate skip furrow system. This system was
closcly followed by trench system of planting.
Significantly the highest brix0 (21.1) of raloon cane
was recorded under trench planting system, which
also fetched higher pol % (18.88) and commercial
cane sugar content (13.13%; Table 3.3).

Deep tillage under different moisture
regimes and N levels for modifying
rhizospheric  environment and
improving sugarcane yield in plant-
ratoon system

A field experiment was conducted al IISR
farm with three tillage practices (T1: Control-
recommended harrowing and cultivator for field
preparation, T2: Deep tillage through disc plough
(depth 25-30 cm) before planting and T3: Deep
tillage through disc plough (depth 25-30 ¢m)
before planting and subsoiling at 45-50 cm, two
moisture regimes (M1: 0.5 IW /CPE ratio and M2:
0.75 IW/CPE ratio) at 7.5 cm depth of irrigation
water and four N levels (N1- 0; N2-75; N3-150,
N4-225 kg N/ha) to economise water use under
modified rhizospheric environment in sugarcane
(plant)-ratoon system. Thus, there were 24 treatment
combinations replicated thrice in Split Plot Design.
Combinations of tillage and moisture levels were
kept in main plots and N levels in sub plots.
Sugarcane variety CoPk 05191 was planted on
February 14, 2012 in the experiment. Initial level of
soil fertility indicated thatsoil had 0.42% OC, 284.5
kg available N /ha; 42.0 kg available P,O./ha and
289 kg K,O/ha. '

Results on sugarcane ratoon crop
revealed that deep tillage and subsoiling before
sugarcane planting increased number of millable
canes (106700/ha), individual cane length (195.6
cm), cane diameter (2.08 cm) and individual cane
weight (751.3 g) over the control. There was
13.9% increase in mean cane yield (72.6 t/ha)
with deep tillage and sub-soiling over the
conventional tillage practices. Optimum
moisture regime (0.75 IW/CPE) significantly
increased raloon cane growth and vield attributes
over suboptimal regime (0.5 IW/CPE).
Application of nitrogen up to 150 kg N/ha
significantly increased growth, cane and sugar
yields.

Tillage, moisture and nitrogen
nteraction on individual cane weight showed
that sub-soiling and deep tillage under suboptimal

()
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Table 3.2. Growth and yield of ratoon sugarcane under different planting methods

Treatment

120 DAP
PP-FID 156.46
PP-FIS 163.02
FP-FI 191.91
FP-MFI 166.48
FP-SFI 164.24
EP-ASFI 167.60
TP-TI 210.97
FIRB-FI 178.73
FP-F1 147.38
PP-FI 150.86
CD (5%) 12.68

150
DAP

170.83
170.86
211.11
184.42
176.45
17640
22323
192.13
162.50
163.10

1451

Shoot/tiller number (000/ha)

180 210

DAP DAP NMC
178.67 156.32 125.77
17357 134.13 11842
215.64 189.93 129.32
188.83 151.04 123.04
186.54 _ 145.26 122.09
181.86 - 147.34 123.05
227.69 189.82 15592
202.22 147.29 126.26
169.59 136.30 119.58
167.65 140.84 118.79

16.97 15.67 11.62

Yield(t/ha)
68.15
70.17
73.18
71.06
70.10
66.14
86.47
73.14
66.50
67.08

8.63

CCS
(t/ha)

8.08
8.52
8.60
8.84
8.02
7.82
11.36
9.26
7.57
7.34
1.68

Table 3.3. Effect of planting methods on juice quality and yield attributes of ratoon cane

Treatment
Brixe

PP-FID 19.90
PP-FIS 20.10
FP-FI 19.70
FP-MHFL 2042
FP-SHI 19.50
FP-ASFI 1994
TP-TI 21.10
FIRB-FI 2095
FP-F 19.20
PP-FI 18.84
CD 5% 0.56

Pol
(%)
17.28
17.63
17.13
18.00
16.77
17.27
18.88
18.38
16.63
16.13
0.87

Purity
(%)

86.85
87.66
86.91
88.20
86.00
86.68
89.40
87.68
86.64
85.65

1.21

CCSs
(%)

11.85
12.15
1175
1243
1144
1183
13.13
12.67
11.39
1098

1.86

@

Length
(em)

20045
20223
20224
201.36
22121
205.21
22415
208.26
20226
200.24

6.89

Girth
(cm)
202
2.04
216
230
221
228
231
205
2.16
2.11
0.26

Canewt
(kg)
0.87
0.90
1.03
(.84
0.86
1.00
1.10
0.85
0.80
0.81
0.17




moisture level (M1) and application of N @ 150
kg/ha increased canc individual weight (734.7 g)
significantly over TIM2 N3 (694 g- conventional
tillage under optimal moisture level (M2) and
application of 150 kg N/ha). Although the mean
highest individual cane weight (879.7 g) in
sugarcane ratoon was obtained with T3M2N4
(deep tillage and sub soiling, moisture regime at
0.75 IW/CPE and 225 kg N/ha).

Tillage and N interaction on water use
etficiency (WUE- Table 3.4) showed that at
suboptimal moisture regime irrigation water use
efficiency improved significantly (180.9 kg cane/
ha-mm water applied) up to 150 kg N /ha. However,
at0.75 IW /CPE, it increased significantly up to 225
kg N/ha. Suboptimal moisture regime showed
higher WUE over oplimal moisture regime (0.75
IW.CPE) at all the N levels. Increasing N levels,
increased water use efficiency at both the moisture
regimes

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

Results on sugarcane ratoon crop revealed
that trash management and weed control
practices did not influence number of millable
canes and sucrose content significantly.
However, the highest individual cane weight
(758.6 g) was obtained with application of trash
with bio-agents, viz., Trichodermua,
Gluconacetobaclter and Pseudomonas. Thus, ratoon
cane and sugar yields significantly influenced by
trash mulching along with application of bio-
agents. Trash mulching along with bivagents
improved sugarcane ratoon and sugar yields
(12.88% and 10.73%, respectively) over three
manual hoeing in ratoon (conventional practice).
Soil health parameters determined at the harvest
ol ratoon cane showed improvement in soil organic
carbon, available N, PO, and K O status with
application of trash and bio-agents as compared to
three manual hoeing or integrated weed
management practice (atrazin, 2, 4-D and one
hoeing at 90 days after initiation. Thus trash
management with application of bio-agents proved

beneficial for improving sugarcane ratoon yield and
sustaining soil health for longer period.

Rationalizing irrigation water use
through optimizing field application
parameters

Field experiment was initiated to
optimize irrigation application
parameter, viz., furrow length, discharge rate
and cut off length for furrow irrigation system.
First year results unveiled that a combination of
10 1ps + 85% cut off had resulted in highest WUE
of 20.42 and 17.41 kg/m?*in 50 m and 75 m furrow
length. On an average, this combination has also
saved 44% of total irrigation water as compared
to border irrigation method (general farmers
practice). Even though a strong correlation was
observed between the total water used and yield
but it was not highly positive, exemplifying that
"more the water used more the yield" is not a correct
approach. However, yield per se was not
significantly different between the check (border
irrigation) and highly water efficient system
(101ps+85% cut off). Juice quality parameters
were also not found to be significant among any
freatments.

various

Moisture Flow Pattern (15-30 cm

Moisture Flow Pattern (0-15 cm

Fig. 3.2. Moisture flow pattern
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Table 3.4. Effect of moisture and nitrogen on water use efficiency (WUE- kg cane /ha-mm water applied)

M/N M; (0.5 IW/CPE ratio)
Ny 13943

Nrs 16797

Nisa 180.9

Naos 189.4

Mean 16945

SE m+ M x N:349

CD (P’=0.05) 10.20

Moisture flow pattern were also estimaled,
which showed a clear downward flow of water
in all the furrow irrigation combination methods
with required water availability in tail end region.
Efficiently, 10lps+85% and 10lps+75% Lreatment
showed that the optimum discharge rate has an
effect to move water towards tail end even though

M, (0.75 IW/CPE ratio) Mean
113.5 126.4

127 147 51

136.8 158.9

147.5 168.45

131.20

it is cut at 85% or 75% furrow length. Border
irrigation method has shown a total irregular
pattern of flow with ups and downs in head, middle
and tail region along different depths resulting in

inefficiency of water use (Fig.3.2). Another year of
experiment (plant and ratoon) is needed to conclude
the results.




Ratoon management

Plant geometry in relation to
mechanization in sugarcane

Field experiment was conducted to work out
optimum plant geomelry of different varieties for
use of farm machinery. The experiment consisted
of 12 treatment combinations with 3 planting
meometries, viz., 120, 150 and 30x120 cm row
spacings and 4 varieties, viz., CoS 96275, CoSc
92423, CoS 94257 and ColLk 94184. The
experiment was laid out in split plot design
allocating plant geometry in main plot and
varieties in sub plots. The treatments were
replicated thrice in the experiment.

The data on ratoon sugarcane growth, yield
attributes and yield indicate that significant

highest shoot population (166,71 thousand/ ha),
number of millable canes (141.44 thousand/ha)
and cane yield (73.56 t/ha) was observed at
30x120 em row spacing (Table 4.1). Variety CoSe
92423 recorded significantly highest yield (66.59
t/ha) to CoS 96275 and CoS 94257, however, it was
found similar to CoLk 94184 (63.59 t/ha). The
quality parameters were not affected by plant
geometry but significantly highest sugar yield was
obtained at 30x120 cm spacing. Different genotypes
showed significant varialion for different quality
observations. Significantly highest brix (22.11), pol
% (19.84) with purity of 89.71% and CCS % (13.82)
was harnessed by CoLk 94184. This genotype also
fetched significantly highest sugar yield (8.79 t/
ha), which was closely followed by CoSe 92423
(Table 4.2).

Table 4.1.  Ratoon cane growth, yield attributes and yield under different planting geometries and
genotypic variations
Treatment Shoot NMC Cane Cane Av. Cane yield
count (000/ha)  length  girth cane (t/ha)
180 DAP (cm)