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GENOTYPIC RESPONSE OF RECENTLY EVOLVED SUGARCANE “CO”
CLONES UNDER DIFFERENT LEVELS OF SALINE IRRIGATION WATER

Ravinder Kumar', M.R. Meena', Neeraj Kulshreshtha', Ashwani Kumar? and Bakshi Ram®

Abstract
An experiment was conducted with 24 sugarcane elite “Co” genotypes under factorial RBD to
identify the impact of three salinity level of irrigation water (iw) viz., S' (4EC, ), S* (8EC,))
and S* (12EC, ) along with control S° (Normal EC, ), on cane yield and juice quality traits and
to observe the genotypic response against salinity. All the three salinity levels had the negative
impact on the expression of all the traits studied, however the magnitude of reduction was highest
at S* level for CCS yield (66.4%), cane yield (63.9%), NMC (41.9%), SCW (37.7%), stalk height
(34.5%), tiller population (29.6%) and juice extraction% (27.6%) in comparison to control (S°),
whereas, juice purity%, Brix%, sucrose%, CCS% and cane diameter were the least affected
traits. At S? level of salinity genotypes Co 14034 (48.98 t/ha), Co 0238 (47.83 t/ha), Co 15023
(44.76 t/ha), Co 14036 (43.7 t/ha) and Co 15027 (43.4 t/ha) were the highest cane yielder. The
least reduction for cane yield at S* compared to S° was observed in genotypes Co 14034 (37.0%),
Co 13035 (41.4%), Co 98014 (49.7%), CoS 767 (50.3%), Co 1148 (53.7%), Co 1148 (53.7%)
and Co 0238 (58.1%), whereas highest reduction was observed in Co 0237 (81.9%), Co 13033
(79.5%), Co 12026 (78.5%), Co 06034 (79.7%), Co 05009 (72.6%) and Co 13034 (72.7%).
Based on salinity tolerance index, genotypes Co 13035, Co 14034, CoS 767, Co 15023, Co
98014, Co 15027, Co 1148, Co 0238, Co 14036, Co 0118, Co 13036, Co 12027 and Co 15026
were found tolerant /moderately tolerant, whereas Co 12026, Co 13033, Co 06034 and Co 0237
were sensitive. The tolerant/ moderately tolerant varieties viz., Co 98014, Co 0238 and Co 0118
can be grown in salinity affected area of NWZ. All the tolerant and moderately tolerant genotypes
can also be utilized in breeding programme towards development of sugarcane varieties with
salinity tolerance. Half of the salinity tolerant/moderately tolerant genotypes are derived using
Co 8347 and Co 0241 as either of the parents indicates their role in imparting salinity tolerance.
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Introduction

Sugarcane is an important industrial crop, fulfils
nearly 80% sweetener requirement of the world.
It is cultivated under varied climatic conditions
of tropical and sub-tropical environments of
the world. The wider spread adoption of better
sugarcane varieties viz., Co 0238, Co 86032, CoM
0265, Co 0118 etc., and management practices in
India have changed the notion of the crop from
“Lazy men’s crop” to “Active men’s crop”. India

has witnessed the record high production of

sugarcane (376.9 m ton; Anon. 2018) and sugar
(32.25 m tons; ISMA, 2018) during the crop year
2017-18. The gain in sugarcane productivity
around the world is the outcome of combined effect
of crop improvement and management practices..
Various environmental (biotic and abiotic) and
agronomic (crop geometry, planting time, crop
duration, rotation, water, weeds, diseases, pests
and nutrients management practices, crop lodging
etc) factors limits the full expression of crop yield

potential.

Ravinder Kumar'*, M.R. Meena', Neeraj Kulshreshtha', Ashwani Kumar® and Bakshi Ram?
'TCAR-Sugarcane Breeding Institute, Regional Centre, Karnal, Haryana, India
2ICAR-Central Soil Salinity Research Institute, Karnal, Haryana, India

SICAR-Sugarcane Breeding Institute, Coimbatore-641 007, Tamil Nadu, India

*Corresponding author: raviagricos@gmail.com



160

Salinity is one of the important abiotic factors
limiting the cane yield and juice quality. Irrigation-
induced salinity and/or sodicity in sugarcane
have been reported in Australia, Egypt, Iraq,
United States, India, Pakistan, Swaziland, South
Africa and Zimbabwe (Hussein, 1998; Haynes
and Hamilton, 1999). In the more arid, irrigated
areas of the world, soil salinity and sodicity
are considered to greatly limit sugarcane yield
(Rozeff, 1998; Nelson and Ham, 2000). Increasing
soil salinity and/or sodicity is the most significant
soil chemical processes causing soil degradation
under irrigated sugarcane (van Antwerpen and
Meyer 1996). In India, as 15-20 per cent of
sugarcane area is affected by high pH and high
EC conditions, which results in adverse effects
of excess salts on sugarcane yield, sugar recovery
and juice quality (Anon. 1998). Although several
lakh hectares of saline soil had been reclaimed in
India but the longer duration of sugarcane crop
requires several irrigations, in areas where saline
underground water is the main source of irrigation

water, the crop yield reduces significantly.

Sugarcane is considered moderately sensitive
against salinity and sensitive against sodicity
(Workman et al. 1986; Nelson and Ham, 2000).
Salinity usually causes water stress through
osmotic effects while sodicity results in an
increased pH, nutrient imbalances and clay
dispersion which results in a breakdown in soil
structure, poor penetration of water, air and roots,
low readily-available water holding capacity and
difficulties in timely and effective tillage (Gupta
and Abrol, 1990; Nelson and Ham, 2000). The
difference in varietal response against different
levels of salinity (Simoes et al. 2016) indicates
that screening sugarcane genotypes under salinity

is very important towards identification of salinity
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tolerant sugarcane varieties for immediate use
and as donor parent for the development of future
sugarcane varieties. The present study was initiated
to screen the recently evolved “Co” sugarcane
genotypes at [CAR-Sugarcane Breeding Institute,
Regional Centre, Karnal against various levels of

salinity.
Material and Methods

The material consisting of 36 genotypes was
preliminary screened under endemic salinity area
at Nain farm (Panipat) of ICAR-Central Soil
Salinity Research Institute, Karnal during crop
season 2015-16 under RBD layout with four
replications. During crop season 2016-17, out of
36, twenty four genotypes developed Co canes
and important sugarcane varieties were chosen
for further screening under pits at different levels
of salt concentrations at ICAR-SBI, RC, Karnal.
The experiment was planted in round pits of size
60 cm x 45 cm using factorial RBD with three
replications. The salinity was imposed using three
levels of saline irrigation water 4 EC, (S'), 8 EC,
(S%) and 12 EC_ (S°) along with control (normal
water). The saline water of 12 EC brought from
Nain farm of ICAR-CSSRI, Karnal was used
in making desired EC levels irrigation water by
diluting normal water. The pH and EC of normal
water used for irrigation was 7.7 and 0.01 dSm’!
respectively. A total of 12 two budded setts of each
genotypes were planted in each pit during second
fortnight of March 2016. The buds were allowed
to germinate by providing normal irrigation water
till one month at an interval of 7-10 days. After
30 days of planting the normal water (S°), saline
water of 4 EC (S"), 8EC (S?) and 12 EC (S°) was
used for irrigation at 10 days interval till the

onset of monsoon. During monsoon season the
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Table 1. Soil salinity status (ECe) dSm™ maintained before and after

imposition of the salinity stress

Treatments Before stress After stress
S° (normal, ) 1.56 1.61
S'(4EC,)) 1.55 3.48
S*(8EC,,) 1.62 5.20
S*(12EC,)) 1.59 7.84

crop was irrigated as and when required with the
different salinity levels of irrigation water. The
level of soil salinity developed due to application
of saline irrigation water is presented in table 1.
Except salinity treatments normal recommended
package and practices were followed to grow the
crop. Observations on various metric traits viz.,
tiller population at 120 days after planting (DAP),
number of millable cane (NMC) at 240 DAP,
stalk height (cm), stalk diameter (cm), single stalk
weight (SSW), juice extraction (%) were recorded
at 300 DAP. Random samples of five canes were
taken for juice analysis and various parameters
viz., cane yield (t/ha), CCS%, CCS (t/ha), juice
Brix (%), juice sucrose (%), juice purity (%) were
estimated as per Chen and Chou (1993). The
data were analysed using online statistical tool
OPSTAT.

Results and Discussion

The analysis of variance (Table 2) revealed the
significant difference in the expression of all
the traits studied at different levels of salinity.
The genotypes also differ from each other in the
expression of the studied traits. The interaction
effect between salinity levels and genotypes
was also significant for CCS yield, cane yield
and contributing traits viz., SCW, NMC, tillers/

ha, extraction%, stalk diameter and stalk height.

But the salinity x genotypes interactions for juice
quality parameters viz., brix%, pol%, purity% and
CCS% were insignificant, thereby indicating that
juice quality of different sugarcane genotypes
was not influenced by different levels of salinity.
Therefore, selection for juice quality traits would
be more effective under varied salinity levels in
comparison with cane yield and its component

traits.

Impact of salinity in the expression of the
cane yield and juice quality traits

The increased level of salinity had negative impact
on the expression of different cane yield and juice
quality traits viz., CCS yield, cane yield, NMC,
SCW, stalk height, stalk diameter, tillers, juice
extraction%, CCS%, sucrose%, Brix% and purity
% (Table 3). The reduction in mean values was
significant from S° to S' to S? to S* (the highest
reduction being in S*) for all the traits studied
except juice quality traits. The rate of reduction
in mean performance increases from S' to S?
to S*. Cane and CCS yields showed the highest
reduction at S* (63.86 % and 66.32%, respectively)
followed by S* (50.85% and 52.72%, respectively)
and S! (19.54% and 21.44%, respectively). The
detrimental effect of saline water irrigation on
sugarcane yield was also reported by Lira et al.
(2018).
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Table 3. Mean performance of different traits at different salinity levels
Mean performance of different traits
Traits
S St S? S3 Mean CD 5%
CCS (tha') 9.6a 7.5b 4.5¢ 3.2d 6.2 0.24
Cane yield (t ha) 79.3a 63.8b 39.0c 28.7d 52.7 1.57
NMC (‘000/ha) 72.5a 65.4b 48.6¢ 42.1d 57.1 1.37
SCW (kg) l.1a 1.0b 0.8¢c 0.68d 0.89 0.02
Stalk height (cm) 207.2a 184.1b 152.4¢ 135.8d 169.9 3.61
Stalk Diameter (cm) 2.6a 2.5b 2.4c 2.3d 2.4 0.04
Tillers (‘000/ha) 117.0a 102.0b 90.2¢c 82.3d 97.9 1.90
Juice extraction% 52.0a 45.2b 40.0c 37.7d 43.7 1.16
CCS% 12.1a 11.8b 11.6b 11.22d 11.7 0.22
Sucrose% 17.4a 17.0b 16.8b 16.29d 16.9d 0.25
Brix% 19.6a 19.2b 19.0b 18.59d 19.1 0.24
Purity% 88.6a 88.4a 88.0ab 87.35b 88.1 0.74

*Different letters indicate significant differences at 5% level of significance

Although the highest impact of salinity stress was
reflected on dependent traits like cane yield and
sugar yield but there was significant reduction
in several independent yield contributing and
juice quality traits as well. There was 13.1%,
12.8%, 11.2%, 10.8% and 9.8% reduction in juice
extraction%, tillers (‘000/ha), stalk height, single
stalk weight (SSW) and Number of millable
canes (NMC ‘000/ha) respectively at S' salinity
level compare to control (S°). At treatment S?,
there was 33.01%, 26.63%, 26.47% , 23.19%
and 22.9% reduction over control (S°) for NMC,
SSW, Stalk height, juice extraction% and tillers
population (‘000/ha) respectively. At S3 level
of salinity, the highest reduction was observed
for NMC (41.94%) followed by SSW (37.73%),
stalk height (34.45%) tiller population (29.6%)
and juice extraction (27.58%). Saxena et al.
(2010) also reported 8.8-56.6% reduction in shoot
height in sugarcane under salinity. Similarly Lira
et al. (2018) also concluded in their finding that

irrigation water salinity negatively influenced the

variables of growth and yield in sugarcane.

The juice quality traits differ significantly at S'
and S? level of salinity over S°. Lingle et al. (2000)
also reported reduction in brix% and sucrose%
with the increase in salt concentration. The
performance of juice quality traits viz., CCS%
(12.06), pol% (17.39), brix% (19.59) and purity%
(88.63) was highest at normal EC, . There was
significant reduction in juice quality parameters
with the increase of salinity levels, i.e. S° to S!, S°
to S* and S* to S°.

Genotypic response for CCS yield (t ha') and
cane yield (t ha') at different level of salinity

Eight of the genotypes produced significantly
higher CCS yield (Table 4) over treatment mean
at control (S°). The top performing promising
genotypes were Co 15027 (14.48), Co 0238
(14.36), Co 15023 (14.34) and Co 12029
(14.30). At the S! salinity level nine genotypes
could produce significantly higher sugar yield
over treatment mean (7.51 t ha'). Co 15023
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Table 4. Expression of different genotypes for sugar and stalk yield at different salinity levels

CCS t ha! Cane yield t ha!

Genotypes
S° St S S*  Mean S° St S? S*  Mean
Co98014  8.6la* 7.86a 531c 397d 6.43 70.38a 65.87b 45.97c 35.38d 54.40
Co 0118 12.90a 10.14b 5.86c 4.15d 8.26 104.62a 80.00b 46.87c 34.94d 66.61
Co 0237 7.18a  4.76b 290c 1.07d 3.98 52.18a 34.40b 20.98c 9.44d 29.25
Co 0238 14.36a 10.45b 7.38c 5.68d 9.47 114.17a 85.73b 61.78c 47.83d 77.38
Co 05009 7.08a  5.65b 3.10c 1.74d 439 63.00a 49.94b 28.41c 17.28d 39.66
Co 05011 11.93a  8.54b 5.48c 3.37d 7.33 102.76a 77.51b 51.40c 32.10d 65.94
Co 06034 8.09a  7.55a 2.53¢ 1.62c 495 63.44a 59.4la 19.80c 12.91c 38.89
Co 11027 580a  5.19a 2.51c 243c 398 5839a 52.48a 2531c 24.21c 40.10
Co 12026 854a 598b 2.02c 1.56c 4.53 66.85a 50.13b 17.40c 14.36c 37.19
Co 12027 583a  5.18a 2.4lc 2.0lc 3.86 42.16a 38.03a 18.35¢c 15.50c 28.51
Co 12029  14.30a 10.70b 5.18c 4.19c 8.59 116.64a 87.93b 43.27c 35.37d 70.80
Co 13033 7.51a  6.75a 3.32c 143d 4.76 62.07a 55.59a 28.86c 12.74d 39.82
Co 13034 9.80a 7.77b 4.29c 248d 6.08 79.46a 63.00b 3597c 21.66d 50.02
Co 13035 9.62a  8.68a 6.66c 533d 7.57 73.5la 67.43a 52.44c 43.11d 59.12
Co 13036 8.11a  6.84b 3.75¢c 294c 541 7292a 66.36a 35.06c 29.13¢c 50.87
Co 14034 9.62a  8.80a 7.30c 6.06d 7.95 77.73a 70.68a 59.75¢ 48.98d 64.28
Co 14035 7.30a  5.16b 338c 1.84d 4.42 61.15a 45.82b 2991c 16.43d 38.32
Co 14036  12.33a 8.12b 5.76c 3.85d 7.52 118.50a 87.17b 63.68c 43.70d 78.26
Co 15023 14.34a 11.39b 7.68c 6.21d 9.90 103.20a 81.43b 55.24c 44.76d 71.16
Co 15025 10.43a  5.80b 4.16c 3.55¢c 5.99 79.43a 50.33b 37.06c 31.78c 49.65
Co 15026 843a 599b 3.43¢c 2.70c 5.14 82.05a 61.13b 36.40c 29.56c 52.29
Co 15027  14.86a 11.39b 8.26¢ 5.11d 9.91 119.90a 93.40b 67.23c 43.40d 80.98
Co 1148 7.02a  7.10a 5.27b 32lc 5.65 66.58a 69.47a 51.40b 30.81c 54.57
CoS 767 547a  5.10a 3.39b 2.70b 4.17 51.69a 47.32a 31.40b 25.68b 39.02
Mean 9.56a  7.51b 4.52¢ 3.22d 6.20 79.31a 63.81b 38.99c 28.66d 52.69

CD

Salinity levels 0.23 1.58
Genotypes 1.12 7.68
Salinity x Genotypes 1.13 7.74

*Different letters indicate significant differences at 5% level of significance where a>b>c>d

(11.39 t ha!) and Co 15027 (11.39) were the top
performer clones followed by Co 12029 (10.7 tha™!)
and Co 0238 (10.45t ha'). Ten of the genotypes
produced significantly higher sugar yield over
treatment mean at 8 EC, (4.52 t/ha) among them
Co 15027 (8.26 t ha''), Co 15023 (7.68 t ha'), Co
0238 (7.38 t ha') and Co 14034 (7.3 t ha'!) were

the top performer. At 12 EC,  salinity level, the
treatment mean was 3.22 t/ha, nearly three times
less than the normal EC, . Nine of the genotypes
produced significantly higher sugar yield over the
treatment mean among them Co 15023 (6.21 tha™)
followed by Co 14034 (6.06 t ha') and Co 0238
(5.68 t ha'') were the top performer.
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In control (S°) seven genotypes Co 15027 (119.9
t ha'), Co 14034 (118.5 t/ha), Co 12029 (116.44
t ha'), Co 0238 (114.17 t ha'), Co 0118 (104.62
t ha'), Co 15023 (103.3 t/ha) and Co 05011
(102.76 t/ha) produced significantly higher cane
yield (table 4) over treatment mean (79.31 t ha'!).
At S' five of the genotypes viz., Co 15027 (93.4
tha'),Co12029(87.93tha'),C0o0238(85.73tha™),
Co 15023 (81.43 t ha') and Co 0118 (80.0 t ha)
produced significantly higher cane yield over the
treatment mean. Ten of the genotypes produced
higher cane yield over treatment mean at S? level
of salinity, among them Co 15027 (67.23 t ha),
Co 14036 (63.68 tha'), Co 0238 (61.78 t ha'!) and
Co 14034 (59.75 t ha'') were the best performer.
In treatment S nine of the genotypes produced
significantly higher cane yield over treatment
average. Co 14034 (48.98 t/ha) followed by Co
0238 (47.83 t ha!), Co 15023 (43.7 t ha') and Co
15027 (43.4 t ha') were the promising entries.

In general, genotypes showed significant reduction
in cane and CCS yields with increasing levels of
salinity with following exceptions (Table 4). Co
06034, Co 11027, Co 12027 and CoS 767showed
similar cane and CCS yields at S° and S', and S?
and S* levels whereas Co 12026, Co 13036, Co
15025 and Co 15026 showed similar cane and
CCS yields at S? and S° levels of salinity. Co
13033, Co 13035, Co 14034 and Co 1148 showed
similar cane and CCS yields at S° and S' levels.
Co 98014 showed similar CCS yield at S° and S1
levels whereas Co 12029 showed similar CCS
yield at S? and S levels of salinity.

The highest reduction (Fig. 1) was observed
in genotypes Co 15025 (36.6%) followed by
Co 0237 (34.1%) and Co 14036 (26.4%) indicating
that these genotypes are highly sensitive to
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salinity as their yield reduced drastically at first
level (S1) of salinity itself. Genotypes Co 1148
(-4.3%), Co 06034 (6.4%), Co 13035 (8.3%), CoS
767 (8.5%), Co 14034 (9.1%), Co 12027 (9.8%)
and Co 13033 (10.4%) showed lesser reduction
in cane yield indicating that they are tolerant at
S! salinity stress. At S? the average reduction in
cane yield was 50.8% indicating that sugarcane is
highly sensitive at this level of stress. Among the
genotypes the reduction was highest in Co 12026
(74.0%) followed by Co 06034 (68.8%), Co
12029 (62.9%) and Co 0237 (59.8%) indicating
their high sensitivity at this level of salinity stress.
Genotypes Co 1148 (22.8%), Co 14034 (23.1%),
Co 13035 (28.7%) and Co 98014 (34.7%) depicted
least reduction in cane yield at S? over control (S')
indicating that though they exhibited significant
reduction in cane yield but are comparatively
tolerant than the other studied genotypes. There
was drastic reduction of cane yield (63.9%) at S* as
compare to S°. Santana et al. (2007) also observed
that sugarcane yield can be reduced by 50% in
soils with electrical conductivity of 10.4 dS m™.
Genotypes Co 0237 (81.9%), Co 13033 (79.5%),
Co 12026 (78.5%), Co 06034 (79.7%), Co 05009
(72.6%) and Co 13034 (72.7%), depicted >70%
reduction in cane yield indicating their higher
sensitivity to elevated level (12 EC,)) of salinity
treatment. The least reduction in cane yield at
S* compare to S° was observed in genotypes Co
14034 (37.0%), Co 13035 (41.4%), Co 98014
(49.7%), CoS 767 (50.3%), Co 1148 (53.7%), Co
1148 (53.7%) and Co 0238 (58.1%).

Salinity tolerance index (STI)

To define the genotypes into tolerance or sensitive
categories various salinity tolerance indices are

under use viz., Yield stability index (Bouslama
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Table 5. Categorization of sugarcane genotypes into tolerant and sensitive groups

based on salinity tolerance index

Category STI Value Genotypes
Co 13035 (1.57), Co 14034 (1.68), CoS 767 (1.93), Co 15023 (1.96), Co
Tolerant 1.5-2.0
98014 (2.0)
Moderatel Co 15027 (2.03), Co 1148 (2.15), Co 0238 (2.23), Co 15025 (2.23), Co
oderate
Y 2.0-2.5 14036 (2.25), Co 0118 (2.25), Co 13036 (2.30), Co 12027 (2.35), Co
Tolerant
15026 (2.37)
Moderately 5530 Co 05011 (2.52), Co 14035 (2.52), Co 12029 (2.62), Co 11027 (2.63), Co
Sensitive o 13034 (2.66), Co 05009 (2.86)
Sensitive >3.0 Co 12026 (3.05), Co 13033 (3.11), Co 06034 (3.17), Co 0237 (3.54)

STI — Salinity tolerant index

& Schapaugh, 1984); Yield index (Gavuzzi et al.,
1997); Stress tolerance index (Fernandez, 1992);
Geometric mean productivity (Fernandez, 1992);
Stress susceptibility index (Fischer & Maurer,
1978); Mean productivity (Rosielle & Hamblin,
1981); Tolerance index (Rosielle & Hamblin,
1981) etc. All the above mentioned indices/index
are derived from yield only but in reality yield
is a complex trait where several contributing
dependents/independents traits plays role in the
final expression of the yield. The magnitude of
yield contributing traits under various stress levels
and normal conditions varies. So to classify the
genotypes into true tolerance and sensitive classes
an index viz., Salinity Tolerance Index (STI) was
developed. There was significant reduction in
the expression of cane yield, NMC, SCW, Cane
height, Cane Diameter, Juice extraction and tiller
population at different levels of salinity. The
maximum reduction was observed at 12 EC,
level of salinity. Hence the STI was derived by
adding up the percent reduction in the expression
of six yield traits viz., Cane yield, NMC, SCW,

Cane height, Cane diameter, Juice extraction and
tiller population at 12 EC, compare to normal
EC,, level. The sum was divided by 100 and
the genotypes were categorised into tolerant,
moderately tolerant, moderately sensitive and
sensitive categories based on STI values (Table
5). Five genotypes Co 13035, Co 14034, CoS 767,
Co 15023 and Co 98014 found tolerant and nine
genotypes viz., Co 15027, Co 1148, Co 0238, Co
14036,Co00118,Co13036,Co 12027 and Co 15026
were moderately tolerant, whereas Co 12026, Co
13033, Co 06034 and Co 0237 were the sensitive
genotypes to salinity. The tolerant and moderately
tolerant varieties viz., Co 98014, Co 0238 and Co
0118 can be promoted for cultivation in salinity
affected area of NWZ, whereas other tolerant Co
canes can be tested under endemic salinity area
and if any among them gets varietal status can
be promoted for cultivation. All the tolerant and
moderately tolerant genotypes can be utilized in
breeding programme towards development of
salinity tolerant sugarcane varieties for affected

arca.
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Genealogical base of salinity tolerance

The pedigree of 14 of the clones which were
either tolerant (T) or moderately tolerant (MT)
to salinity indicating that parent Co 8347 and Co
0241 appeared as one of the immediate parents
in the pedigree of seven tolerant/moderately
tolerant genotypes. Co 8347 contributed gametes
as pollen parent to five genotypes viz., Co 14034
(Co 0241 x Co 8347), Co 15023 (Co 0241 x Co
8347), Co 15025 (Co 0241 x Co 8347), Co 15026
(Co 0124 x Co 8347), Co 13036 (Co 0240 x Co
8347) and as pistil parent to Co 0118 (Co 8347
x Co 86011). Co 0241 in addition to Co 14034,
Co 15023 and Co 15025, is also pistil parent of
Co 14036 (Co 0241 x Co 94008). The pedigree of
rest of the T/MT clones and Moderately Sensitive/
Sensitive clones did not reflect clear-cut pattern of
appearance of particular parent. Since half of the
T/MT genotypes are developed by using Co 8347
and Co 0241 as either one or both the parents,
these parents can be further utilised in breeding

salinity tolerant varieties.
Acknowledgements

The authors are grateful to Director, ICAR-SBI,
Coimbatore, Head ICAR-SBI RC, Karnal and
Director, ICAR-CSSRI, Karnal for providing
necessary facilities to conduct this experiment.
Thanks are also due to Shri B.N. Manjhi, Mr Vijay
Kumar in managing the field experiments and to

Dr Vishal Goel for juice analysis.

References

Anonymous (1998) Annual Report, Sugarcane
Breeding Institute Coimbatore, India, pp.
79-80.

Anonymous (2018) Fourth Advance Estimates
of Production of Foodgrains for 2017-

18. Agricultural  Statistics  Division,

167

Directorate of Economics and Statistics,
Department of Agriculture, Cooperation
and Farmers Welfare. http://eands.dacnet.
nic.in/Advance Estimate/4th Adv_
Estimates2017-18 Eng.pdf

Bouslama M, Schapaugh WT (1984) Stress
tolerance in soybean. Part. 1: Evaluation
of three screening techniques for heat and
drought tolerance. Crop Science 24: 933-
937.

Chen JCP, Chou CC (1993) Cane Sugar Handbook,
A manual for cane sugar manufacturers and
their chemists, 12th ed, Wiley, New York,
USA.

Fernandez GCJ (1992). Effective selection criteria
for assessing stress tolerance. In C. G. Kuo
(Ed.), Proceedings of the International
Symposium on Adaptation of Vegetables
and Other Food Crops in Temperature and
Water Stress. Publication, Tainan, Taiwan.

Fischer RA, Maurer R (1978). Drought resistance
in spring wheat cultivars. 1. Grain yield
response. Australian Journal of Agricultural
Research 29: 897-907.

Gavuzzi P, Rizza F, Palumbo M, Campaline RG,
Ricciardi GL, Borghi B (1997). Evaluation
of field and laboratory predictors of drought
and heat tolerance in winter cereals.
Canadian Journal of Plant Sciences, 77:
523-531.

Gupta RK, Abrol IP (1990) Salt-affected soils:
their reclamation and management for crop
production. Advances in Soil Science 11:
223-288.

Haynes RJ, Hamilton CS (1999) Effects of
sugarcane production on soil quality: a
synthesis of world literature. Proceedings
of South African Sugarcane Technologists
Association 73: 45-51.

Hussein J (1998) Management and irrigation of
Vertisols derived from basalts in Zimbabwe.



168

In: M St J Clowes (Ed.) Fourth Zimbabwe
Sugar Seminar. 20 August 1998.

ISMA (2018) Indian Sugar Millers Association,
Media release: Preliminary estimates of
sugar production in 2018-19 SS date 16
July 2018 http://www.indiansugar.com/
EventDetails.aspx?Nid=5230

Lingle Sarah E, Wiedenfeld Robert P,
James E (2000) Sugarcane response to

Irvine

saline irrigation water. Journal of Plant
Nutrition 23(4): 469-486.

Lira Raquele M de, Silva Enio F de F e, Neto
Djalma E. Simdes, Junior José¢ A Santos,
Lima Breno L. de C., Silva Jucicléia S
da (2018) Growth and yield of sugarcane
irrigated with brackish water and leaching
fractions Revista Brasileira de Engenharia
Agricola e Ambiental 22(3):170-175.

Nelson P, Ham G (2000) Exploring the response
of sugar cane to sodic and saline conditions
through natural variation in the field. Field
Crops Research 66: 245-255.

Rosielle A A, Hamblin J (1981) Theoretical
aspects of selection for yield in stress and
non-stress environments. Crop Science 21:
943-946.

Rozeff N (1998) Irrigation water salinity and
macro yields of sugarcane in South Texas.

Journal of Sugarcane Research (2017) 7 (2) : 159 - 168

Sugar Cane 2: 3-6.

Santana MJ, Carvalho JA, Souza AMG, Sousa
KJ, Vasconcelos CL, Andrade LAB
(2007) Effects of irrigation water salinity
in the budding and initial development of
sugarcane (Saccharum spp) and in soils
with different texture levels Science and
Agrotechnology, 31: 1470-1476.

Saxena P, Srivastava RP, Sharma ML (2010)
Studies on salinity stress tolerance in
sugarcane varieties Sugar Tech 12(1): 59-
63.

Simes, Welson Lima, Calgaro, Marcelo, Coelho,
Daniela Siqueira, Santos, Delfran Batista
dos, Souza Moisés Alves de (2016) Growth
of sugar cane varieties under salinity Revista
Ceres 63(2), 265-271.

van Antwerpen R, Meyer JH (1996) Soil
degradation under sugarcane -cultivation
in northern KwaZulu-Natal. Proceedings
of South African Sugarcane Technologists
Association 70: 29-33.

Workman M, Scott PM, Nixon DJ (1986) A
review of the management and amelioration
of  saline/sodic  soils at Mhlume
(Swaziland) sugar company. Proceedings
of South African Sugarcane Technologists
Association 60: 162-167.



