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ABSTRACT

Investigation on extent of variability, heritability, character association and path coefficient analysis were
conducted in sugarcane. Analysis of variance revealed significant amount of variability for all the characters
studied. Moderate variability and high heritability coupled with moderate genetic advance as per cent of mean was
observed for cane volume and CCS yield indicating the predominance of additive gene action and hence, direct
phenotypic selection may be useful with respect to these traits. Correlation studies revealed that cane yield was
found to be significantly and positively correlated with number of millable canes at harvest, single cane weight and
CCS yield, while number of millable canes, brix per cent, sucrose per cent, CCS per cent and cane yield with CCS
yield at both phenotypic and genotypic level. Path coefficient analysis indicated that the germination per cent at 35
DAP, shoot population at 90 DAP, stalk population at 180 DAP, NMC at harvest, sucrose per cent, CCS per cent,
cane length, single cane weight, cane volume and fibre per cent had high positive direct effect on cane yield at
phenotypic level and shoot population at 90 DAP, stalk population at 120 DAP, NMC at harvest, brix per cent,
purity per cent, CCS per cent, cane length, cane diameter, single cane weight and fibre per cent at genotypic level.
Hence, emphasis should be given on those characters while making selection for improvement of cane yield in

sugarcane.
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Sugarcane (Saccharum spp.) is an
important agro industrial crop. In India, it plays a
pivotal role in national economy by contributing
1.9% to gross domestic product. Knowledge of
heritability of agronomic traits is important in
breeding programmes sugarcane. Genotypic and
phenotypic coefficients of variation along with
heritability as well as genetic advance are very
essential to improve any trait of sugarcane because
this would help in knowing whether or not the
desired objective can be achieved from the
material. Genetic improvement in cane yield may
be achieved by targeting traits closely associated
with cane yield. A number of characteristics have
been proposed as indirect selection criteria for
genetic improvement of yield in plant breeding
programmes. Therefore, the present study was
carried out to study the variability, heritability,
character association and path analysis in
sugarcane.

MATERIAL AND METHODS
The material for the present investigation
comprised of twenty genotypes of sugarcane

grown in randomized block design (RBD) with two
replications at Regional Agricultural Research
Station, Anakapalle during the crop season 2015-
16. Data was recorded for sixteen quantitative and
qualitative characters, viz., ination per cent at 35
DAP plot!, shoot population at 90 DAP plot™!, shoot
population at 120 DAP plot™, stalk population at
180 DAP plot!, number of millable canes plot'at
harvest, brix per cent, sucrose per cent, purity per
cent, cane length (cm), cane diameter (cm) single
cane weight (kg), cane volume plot’, cane yield
(t ha') and commercial cane sugar yield (t ha').
Statistical analysis on genetic parameters such as
phenotypic coefficient of variation (PCV),
genotypic coefficient of variation (GCV) was
calculated for all the characters using the formulae
given by Burton (1952), heritability in broad sense
was calculated using the formula given by Hanson
et al. (1956) and genetic advance as per cent of
mean was estimated by formula suggested by
Johnson et al. (1955). Correlation coefficients
were calculated following Falconer (1964). The
direct and indirect contributions of various
characters were calculated through path
coefficient analysis as per Dewey and Lu, 1959.
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RESULTS AND DISCUSSION

The analysis of variance revealed significant
differences among the genotypes for all the
characters studied indicating a high degree of
variability in the material (Table 1). The estimates
of GCV, PCV, heritability, genetic advance and
genetic advance as percent of mean are presented
in Table 2.

Moderate PCV and low GCV were
recorded for cane volume while low PCV and GCV
were recorded for germination per cent at 35 DAP,
shoot population at 90 DAP, shoot population at 120
DAP, stalk population at 180 DAP, number of
millable canes at harvest, brix per cent, sucrose
per cent, purity per cent, commercial cane sugar
percent, cane length, cane diameter, single cane
weight, fibre per cent and cane yield. Sanghera et
al. (2014) observed low GCV and PCV in
germination per cent at 35 DAP. Sireesha et al.
(2009) observed low GCV and PCV in shoot
population at 90 DAP, stalk population at 120 and
180DAP. Arun Kumar (2014) reported low GCV
and PCV in brix per cent, sucrose per cent and
purity per cent. Japheth et al. (2014) reported low
GCV and PCV in cane length, cane diameter, single
cane weight, fibre per cent and cane yield.
Moderate PCV and GCV were observed in CCS
yield. Similar results were reported by Tadesse and
Dilnesaw (2014).

High heritability values coupled with
moderate genetic advance as per cent of mean
values were recorded for stalk population at 120
DAP and 180 DAP, sucrose per cent, CCS per
cent, cane diameter, cane volume, fibre per cent,
cane yield and CCS yield. The results indicate the
predominance of additive gene action in the
inheritance of these characters and the desired
results may be obtained by simple selection. Similar
results were reported by Sanghera et al. (2015).

High heritability and low genetic advance
as per cent of mean were recorded for germination
per cent at 35 DAP, shoot population at 90 DAP,
NMC at harvest, brix per cent, purity per cent, cane
length and single cane weight. The results indicate
the predominance of non additive gene action in
the inheritance of these characters and the desired
results may not be obtained by simple selection.
Sanghera et al. (2015) reported high heritability and
low genetic advance as per cent of mean in
germination per cent at 35 DAP. Singh et al. (2004)
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reported high heritability and low genetic advance
as per cent of mean in shoot population at 90 DAP.
Similarly, Anbanandan and Saravanan (2010)
reported high heritability and low genetic advance
as per cent of mean in number of millable canes,
brix per cent, purity per cent, cane length and single
cane weight.

In general genotypic correlation
coefficients were higher than phenotypic
correlation coefficients indicating strong inherent
association between characters governed largely
by genetic causes and are generally less subjected
to environmental forces. Cane yield showed
positive and significant correlation with NMC at
harvest (0.860**) and CCS yield (0.772**)at both
phenotypic and genotypic level (Table 3). Similar
results were reported by Masri ef al. (2015). This
trait exhibited positive and significant correlation
with single cane weight at phenotypic and genotypic
level indicating that these characters can be
improved simultaneously. Similar results are
reported by Sanghera et al. (2015).

Path coefficient analysis indicated that the
germination per cent at 35 DAP, shoot population
at 90 DAP, stalk population at 180 DAP, NMC at
harvest, sucrose per cent, CCS per cent, cane
length, single cane weight, cane volume and fibre
per cent had high positive direct effect on cane
yield at phenotypic level (Table 4). Shoot population
at 90 DAP, stalk population at 120 DAP, NMC at
harvest, brix per cent, purity per cent, CCS per cent,
cane length, cane diameter, single cane weight and
fibre per cent at genotypic level (Table5). Sanghera
et al. (2015) observed positive direct effect of cane
length and cane diameter on cane yield.
Guddadamath et al. (2014) reported positive direct
effect of single cane weight and number of millable
canes on cane yield. Masri ef al. (2015) observed
positive direct effect of sucrose per cent on cane
yield.

The correlation and path coefficient analysis
revealed that the characters viz., cane length, cane
diameter, single cane weight, and number of millable
canes recorded highly significant positive association
with cane yield and also high positive direct effect
as well as indirect effect through other characters.
Hence, simultaneous selection based on cane length,
cane diameter, single cane weight and number of
millable canes appears more promising in improving
the cane yield in sugarcane.
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Table 1. Analysis of variance for yield and yield components among 20 genotypes of
sugarcane (Saccharum officinarum L.).

S.No. Source Replications Treatments Error
Degree of freedom 1 19 19

MEAN SUM OF SQUARES

1 Germination percent at 35 DAP/plot  0.01 29.23%** 4.12
2 Shoot population at 90DAP/plot 4.90 367.28%* 38.16
3 Stalk population at 120DAP/plot 122.50 593.26%* 99.23
4  Stalk population at 180 DAP/plot 34.22 426.96** 51.96
5 NMC at harvest/plot 4.90 232.13%* 54.00
6  Brix percent 0.13 2.56%* 0.34
7  Sucrose percent 0.33 2.55%* 0.34
8  Purity percent 0.80 7.46** 1.31
9  Commercial Cane Sugar percent 0.09 1.62%* 0.17
10 Cane length (cm) 235.22 587.70%* 287.69
11 Cane diameter (cm) 0.06 0.09%* 0.01
12 Single cane weight (kg) 0.00 0.039%* 0.10
13 Cane volume/ Plot 11.94 11.28%* 2.81
14 Fibre percent 0.01 1.58%* 0.03
15 Cane Yield (t/ha) 0.02 138.59%* 3.94
16 CCS Yield (t/ha) 0.19 5.20%* 0.32

Table 2. Variability, heritability and genetic advance as per cent of mean for yield, yield
components and quality parameters in sugarcane (Saccharum officinarum L.) genotypes.

S.No Character Coefficient of

ot Heritability ~ Genetic advance
vanation (%) (broad as per cent of

PCV % GCV % sense) mean (5% level)

1 Germination percent at 35 DAP/ 5.18 4.49 75.30 8.03
plot
2 Shoot population at 90 DAP/plot 5.93 5.34 81.20 9.91
3 Stalk population at 120 DAP/plot 7.28 6.15 71.30 10.70
4  Stalk population at 180 DAP/plot 6.26 5.54 78.30 10.09
5 NMC at harvest/plot 5.79 4.58 62.30 7.44
6  Brix per cent 5.86 5.12 76.30 9.20
7  Sucrose per cent 6.51 5.69 76.30 10.24
8  Purity per cent 2.31 1.94 70.10 3.34
9 Commercial Cane Sugar per cent 7.21 6.45 80.00 11.89
10 Cane length (cm) 7.27 4.26 34.30 5.13
11 Cane diameter (cm) 9.68 8.17 71.30 14.22
12 Single cane weight (kg) 5.473 4.20 59.00 6.66
13 Cane volume per plot 11.99 9.29 60.10 14.84
14  Fibre per cent 6.59 6.45 95.70 12.99
15 Cane yield (t/ha) 7.19 6.99 94.50 14.01

16 CCS yield (t/ha) 10.86  10.20 88.40 19.77
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