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INTRODUCTION

Optimizing yield is the most mpor-
tant goal for most sugarcane breeders. Yield
of sugarcane is a complex character that can
be determined from several components refle-
cting positive or negative effects upon this
trait. It is important to examine the relative
contribution of each of these various compo-
nents in order to give more attention to those
having the greatest effect on yield. Therefore,
information on heritability and the association
of plant characters with cane and sugar yields
is of great importance to the breeder in sclec-
ting a desirable genotype. Breeding decisions
based only on correlation coefficients may not
always be effective since they provide only
one- dimensional information while neglect-
ting important and complex interrelationship
among plant traits (Kang, 1994). Path cocffi-
cient analysis is an excellent means that can be
used by plant breeder to assist in identifying
traits that are useful as selection criteria to
improve crop yield (Kang et al,, 1989 and
Milligan er al., 1990a). Path coefficient ana-
lysis measures the direct influence of one
variable on another. Each correlation coeffi-
cient between a predictor variable and the
response variable is partitioned into the direct
effect or path coefficient for the predictor
variable and indirect effects, which involves
the product of a correlation coefficient bet-
ween two predictor variables with the appro-
priate path coefficient in the path diagram
(Dewey and Lu, 1959).

Effect of different selected traits on
cane and sugar yields have been reported by
many investigators. Kang ef al. (1983b) found
that plant height was less important than stalk
diameter and stalk number as a component of
cane yield at the phenotypic level, while at the
genotypic level all three components were of
equal importance. Sucrose % had a large
direct effect on sugar recovery both at the
phenotypic and genotypic level, while Brix
showed a large positive indirect effect via

sucrose. Cane yield and sugar recovery had
about equal direct positive effect on sugar
yield at the phenotypic level. Sugar recovery
exerted a greater direct effect on sugar yield
than did cane yield. Reddy and Reddy (1986)
reported that in the first clonal generation,
stalk number and stalk weight are considered
to be the major component of equal impor-
tance influencing cane yield at the phenotypic
and genotypic levels. Commercial cane sugar
was largely dependent on cane yield rather
than percentage sucrose. Kang et al. (1989)
reported that cane yield would be increased by
placing the greatest emphasis on stalk number,
and next on stalk weight. Cane yield was the
most important component of sugar yield
followed by sugar concentration either in plant
cane or ratoon crop. Milligan ef al., (1990a)
found that stalk number was the primary
determinant of cane yield and became more
important in older crop. Stalk diameter was
more important than stalk length in affecting
stalk weight regardless of crop age. Brix and
juice purity were highly correlated with
sucrose content and with each other and were
not affected by crop age. Cane yicld was the
most important determinant of sugar yield and
became more important in older ratoon crops.

El- Hinnawy et al. (2001) found at
the commercial level that the direct effect of
stalk weight was more important determining
of cane yield than stalk number in plant cane
and/or ratoon crop. Stalk length was more
important than stalk diameter in determining
stalk weight and increased in influence in
ratoon crop. The direct ‘effect of sucrose on
sugar recovery was high in plant cane or
ratoon crop. Cane yield was the primary deter-
minant of sugar yield in plant cane and / or
ratoon crop. Masri (2004) reported that stalk
number and stalk diameter are equally impor-
tant and had considerable phenotypic and
genotypic direct effects on cane yield than
stalk length. Purity had higher direct effect on
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sugar recovery than Brix at phenotypic and
genotypic levels. Cane yield and sugar reco-
very were of about equal importance in deter-
mining sugar yield at the phenotypic levels,
whereas at the genetic level the direct effect of
canc yield was slightly higher than sugar
recovery. Mohamed (2007) found that sucrose
had a large positive direct effect on sugar
recovery, while Brix had a small negative
direct effect on sugar recovery. The direct
effect of cane yield on sugar yield was slightly
higher than that of sugar recovery at the
phenotypic level, while at the genotypic level
the direct effect of sugar recovery on sugar
yield was higher than that of cane yield. Singh
and Singh (1999) evaluated 16 early maturing
sugarcane genotypes. Results showed that
heritability and genetic advance values were
high for stalk weight, number of millable
canes and cane yield in both plant and ratoon
crops, whereas stalk length was high only in
the ratoon crop. Masn (2004) found that
broad-sense heritability estimates were high
for stalk length, stalk diameter, stalk number,
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stalk weight, cane yield, sucrose %, purity %,
sugar recovery% and sugar yield, in both plant
and ratoon crops. High genetic advance
accompanied by high heritability was obser-
ved for stalk weight, cane yield, sucrose%,
purity%, sugar recovery and sugar yield, while
low genetic advance with high heritability was
observed for Brix in both plant and ratoon
Crops.

Chandhary (2001) recorded high
heritability estimates for millable cane num-
ber, stalk diameter and single cane weight.
Maximum genetic gain as percent of mean
was observed for single cane weight and
millable cane number.

The main objectives of this study
were to: (i) estimate phenotypic and genetic
correlations and explore the nature of these
correlations through path coefficient analysis,
and (ii) determine broad sense heritability and
genetic advance estimates for various impor-
tant traits in sugarcane.

MATERIALS AND METHODS

. A total of 15 sugarcane genotypes
that were selected during the final stage of
selection program and two check cultivars; PH
8013 and G T 54/9 were grown in 7m x 5 row
plots with 1.0 m spacing between rows, thus
plot size was 35m” (1/120 fed)). The experi-
mental design was a randomized compete
block with three replications. Planting was
done during March 2005 season at Kom-
Ombo Agricultural Research Station, Aswan
Govemorate. Planting was achieved by pla-
cing fifteen 3-budded cane pieces in each row.
Field was irrigated right after planting and all
other agronomic practices were carried out as
recommended. Plant cane was allowed to
ratoon after harvest, which took place after 12
months from planting. Harvest of ratoon crop
took place 12 month after cutting plant cane

crop.

At harvest, the following traits were
measured:

A- Cane yield and its contributing traits:
Sample of twenty stalks from each
plot was removed to measure stalk length,

stalk diameter, and stalk density.

1- Stalk length (cm) was measured from soil
surface to the visible dewlap.

2- Stalk diameter (cm) was measured at
midstalk with no reference to the bud
groove.

3- Stalk density (gm cm®) was calculated as
stalk weight per volume according to
Milligan et al. (1990b), where volume =
length . 7. radius®

4- Number of millable stalks/fed. was calcu-
lated on a plot basis

5- Stalk weight (kg) was calculated by
dividing cane yield per plot by number of
stalks per plot

6- Cane yield (ton/fed.) was calculated on a
plot basis
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B-Juice quality traits and
(ton/fed.):

Juice of twenty stalk sample from
cach plot was analyzed for determining the
following traits:

1- Brix (percent soluble solids) determined
with a hydrometer. 2-Sucrose percentage
of clarified juice was determined by using
automated sacharimeter according to
A OAC. (1980).

3- Purity [(Sucrose / Brix) x 100].

4- Sugar recovery%  (rendment) was
calculated according to the formula
described by Yadav and Sharma, (1980)
[Sucrose % - 0.4 (Brix — Sucrose %)} x
0.73

sugar yield
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5- Sugar yicld (ton/fed) was estimated by
multiplying net cane yield (ton / fed) by
sugar recovery %.

Data were subjected to variance and
covariance analysis assuming all genetic
components as random. Broad-sense henta-
bility, genetic advance, genetic and phenol-
typic correlations were calculated for each
crop from the variance and covariance compo-
nents (Falconer, 1981). Direct and indirect
path coefficients were calculated as initially
proposed by Wright (1934) and latter
described by Dewey and Lu (1959) and by Li
(1975). The use of path analysis requires on
additive cause and effect relation among the
variables involved (Sidwell ef al., 1976).

RESULTS AND DISCUSSION

Phenotypic and genetic correlation
coefficients (r, and r; respectively) among
various traits were calculated in plant cane and
ratoon crop in order to explore trait relation-
ships, and investigate the effect of crop age on
these relationships. Both of phenotypic and
genetic  correlation coefficient between the
different pair of agronomic traits are shown in
Table 1. In most cases, the sign of the phenol-
typic correlation coefficient matched that of
genetic correlation-coefficient. In those cases
where the magnitude of the phenotypic and
genetic correlation cocfficients was nearly the
same, the environmental variance and cova-
riance had been reduced to zero or to a
negligible level, ie., the influence of environ-
ment on these relationships was minimal
(knag et al,1983 a). Correlations between
certain stalk related traits (stalk length, stalk
diameter, stalk density, stalk weight and stalk
number), and cane yield were nearly the same
in both plant cane and ratoon crop at the
phenotypic and genetic levels except for
correlation between stalk density and cane
yield, which increased in older crop at the
phenotypic level from r, = 0.284* to 1, =
0.470** and at the genectic level from r, =
0.369 to r, = 0.638. All correlation cocfficients
between stalk related traits and cane yield
were positive and significant except for stalk
length and stalk diameter which were positive
but non significant. Correlation between stalk
length and stalk weight decreased in older

crop at the phenotypic level from r, = 0.300*
to 1, = 0.143 and at the genetic level from r, =
0.322 to 1, = 0.207, while correlation between
stalk diameter and stalk weight increased in
ratoon crop at both phenotypic (from r, =
0.238 to 1, = 0.347*) and genetic levels (from
1, = 0.354 to r, = 0.596). Positive and signifi-
cant corrclation was found between stalk
density and stalk weight in each crop. How-
ever the value of correlation was increased in
older crop at the phenotypic level (from r, =
0.376** to r, = 0.549**) and at the genetic
level (from 1y = 0.409 to 1, = 0.675).

Correlation between stalk number and
canc yield and stalk weight and cane yield
agreed with the data of Milligan et al.,
(1990a), EL-Hinnawy et al. (2001) and
Mohamed (2007). Correlations between stalk
diameter and stalk weight and stalk density
and stalk weight were similar to those reported
by Milligan et al. (1990a). Both phenotypic
and genetic correlation indicated that empha-
sis should be placed on selection for stalk
weight vs. stalk number to improve cane yield
and sclection for stalk density over stalk
diameter and stalk length to improve stalk

weight.

Phenotypic and genetic correlation
coefficients between the different pair of bio-
chemical traits are presented in Table 2. In all
cases, the sign of phenotypic correlation
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coefficients matched that of genetic corre-
lation coefficients as well as the magnitude of
the phenotypic and genetic correlation coeffi-
cients was nearly the same. Positive and signi-
ficant correlation was found between all bio-
chemical traits studied (Brix, sucrose, juice
purity and sugar recovery), and sugar yield.
The values of correlation between sugar yield
and each of sucrose, purity and sugar recovery
were decreased i older crop at both
phenotypic and genetic levels, while the corre-
lation between Brix and sugar yield was
nearly the same at both phenotypic (0.398**
and 0.458** m plant cane and ratoon crop
respectively) and genetic level (0.403 and
0.429 in plant cane and ratoon crop, respec-
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tively). Positive and significant correlation
was observed between sugar recovery and
each of Brix, sucrose and juice purity in both
plant cane and ratoon crop.

Correlation between cane yield and
sugar recovery and cane yield and sugar yield
are shown in Table 3. The correlation between
cane yield and sugar recovery decreased from
1, = 0.375** to r, = -0.199 and from r; = 0.492
to r, = -0.253 in ratoon crop than in plant cane.
Phenotypic and genetic correlation coeffi-
cients between cane yield and sugar weld
were nearly the same in plant cane (x,
0.957** r, = 0.978) and ratoon crop (r,
0.780**, r, = 0.775).

o

Table (1): Phenotypic and genetic correlation coefficients’ among different agronomic

traits.
Traits Crop Stalk Cane yield
diameter density weight number
PC 0.204 -0.531%* 0.300* -0.251 0.181
Stalk length 0.267 -0.623 0.322 -0.260 . 0.190
FR 0.165 0.315%* 0.143 0.043 0.155
-0.047 -0.113 0.207 0.039 0.199
PC -0.594** 0.238 0.110 0.150
Stalk -0.395 0.354 -0.233 0.144
diameter FR -0.527%* 0.347* -0.245 0.121
-0.091 0.596 0.428 0.184
PC 0.376** -0.010 0.284%
Stalk 0.409 0.074 0.369
density FR 0.549** -0.120 0.470**
0.675 -0.061 0.638
PC -0.285* 0.726**
Stalk -0.244 0.737
weight FR -0.358%* 0.691**
-0.323 0.690
0.438**
Stalk PC 0.465
number 0.417**
R 0.455

PC= plant cane, n = 51; FR= first ratoon, n = 51

*¥*  Significant at the 0.05 and 0.01 levels, respectively.
+  Upper and lower values represent phenotypic and genetic correlation coefficients in each

crop, respectively.

Several researchers reported phenol-
typic and genetic correlations among sugar
cane traits. However, Milligan (1988) showed
that the genetic variance and covariance of

traits changed with selection. Thus accurate
variance-covariance  estimates should be
selection- stage specific. Therefore, our results
of trait relationships may be similar or
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different, higher or lower than reported from
other studies. Kang et al. (1983 a), Milligan et
al. (1990a), Masri (2004), Chaudhary and
Joshi (2005) and Mohamed (2007) concluded
differences of correlation among studies
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because of differences in the degree of prior
selection in the population, and differences in
the environmental conditions among the

studies.

Table (2): Phenotypic and genetic correlation coefficients’ among sugar yield and

Sucrose

Juice purity

recovery

Sugar yield

0.832%*

0.196

0.728**

0.398%*

0.746

0.192

0.628

0.403

0.982%*

0.785%*

0.967**

0.458**

0.987

0.842

0.977

0.429

0.706**

0.986**

0.600**

0.796

0.987

0.648

Sucrose

0.887**

0.998**

0.455%*

0.916

0.999

0.429

0.815%*

0.560**

0.884

0.598

0.914**

0.344*

0.336

0.622%*

0.660

0.451**

Table (3): Phenotypic and genetic correlation coefficients’ of sugar yield with sugar

recovery and cane yield,

PC= plant canc, n = 51; FR= first raioon, n=51

**¥*  Significant at the 0.05 and 0.01 levels, respectively
+ Upper and lower values represent phenotypic and genetic correlation coefficients in each

crop, respectively.

Path coefficient analysis were carried
out in accordance with the causal relationships
shown in path diagram (Fig. 1) dividing
phenotypic and genotypic correlation coeffi-
cient into direct and indirect causal effects.

Traits Crop Cane yield Sugar yield
PC 0.375%* 0.622**
Sugar recovery 0.492 0.660
R -0.199 0.451%*
-0.253 0.426
PC 0.957**
Cane yield 0.978
FR 0.780**

Indirect effects are due to correlation between
the cause of interest and other effects affecting
the dependent trait. Coefficients are inter-
preted on a relative scale and have little intr-

insic meaning,
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Fig. (1): Path diagram, showing interrelationships of: (A) stalk length, stalk diameter and

stalk density with stalk weight, (B) stalk number and stalk weight with cane
yield, (C) Brix and purity with sugar recovery, and (D) cane yield and sugar
recovery with sugar yield. (P and r, indicate direct path coefficient and

correlation coefficient, respectively).

The most important direct deter-
minant of stalk weight was stalk density follo-
wed by stalk diameter and stalk length at
phenotypic and genotypic levels in both crops
(table 4). The direct effect of stalk length was
diminished in older crop at the phenotypic
level from 0.829 o0 0.352 and at the genotypic
level from 0.923 to 0.326. Crop age effect was
negligible on the direct effect of stalk diameter
at both phenotypic level {from 0.856 to 0.881)
and genotypic level (from 0.588 to 0.682).
The phenotypic direct effects of stalk density
were nearly similar in both crops (1.324 and
1.124 in plant cane and ratoon crop, respec-
tively), while the genotypic direct effect was
affected by crop age, since it decreased from
1.216 in plant cane to 0.774 in ratoon crop. In
plant cane the large positive phenotypic and
genotypic direct effects of stalk density on

stalk weight was counter balanced by a
negative phenotypic and genotypic indirect
effects of stalk length via stalk density and
stalk diameter via stalk density,while in ratoon
crop the same findings was observed only at
the phenotypic level. The negative indirect
effect of stalk density via stalk length or stalk
diameter and that of stalk diameter or stalk
length via stalk density indicated need for a
suitable compromise level for simultaneous
selection for stalk length or stalk diameter and
stalk density.

Path coefficient analysis for cane
yield (Table 5) indicated that stalk weight was -
the primary direct determinant of cane yield
followed by stalk number at both phenotypic
and genotypic levels in plant cane and ratoon
crop. In plant cane the direct effect of stalk
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weight was 0.926 and 0.904 at the phenotypic
and genotypic levels, respectively. The
corresponding values in ratoon crop were
0.964 and 0.934, however, the same trend was
observed with respect to the direct effect of
stalk number on cane yield. The phenotypic
and genotypic direct effects of stalk weight
and stalk number on cane yield in both crops
were about equal in magnitude, indicating that
the direct effect in question was little affected
by nonadditve genetic or environmental
effects. Accordingly, the direct effects of stalk
weight and stalk number on cane yicld were
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mainly of additive genetic nature in
accordance with one provided by Sidwell et
al. (1976). The direct effects of stalk weight
and stalk number on cane yield were similar to
the findings of El-Hinnawy er al. (2001) and
Chaudhary and Joshi (2005). Indirect effects
for both components were similar to each
other, secondary in magnitude to direct effects
and initially negative. The negative indirect
effects suggest that stalk weight will decline
when selecting for stalk number to improve
cang yield.

Table (4): Phenotypic and genotypic path coefficient (P) analysis of stalk weight and its

components.
Pathway Plant cane First ratoon
Phenotypic | Genotypic | Phenotypic | Genotypic

Stalk weight vs. stalk length ‘

Direct effect, P; 5 [ o089 | 0923 | 0352 [ 0326

Indirect effect via .

stalk diameter, r;, P, 5 0.174 0.157 0.145 -0.032

stalk density, rys Pss -0.703 -0.758 -0.354 . -0.087

Correlation r, 5 0.300 0.322 0.143 0.207

Stalk weight vs. stalk diameter

Direct effect, P, s | o086 | 058 | 0881 | 0682 .
| Indirect effect via

stalk length, ry, P; s 0.169 0.246 0.058 -0.015

stalk density, r;3P; s -0.787 -0.480 -0.592 -0.071

Correlation rys 0.238 0.354 0.347 0.596

Stalk weight vs. stalk density

Direct effect, P55 | 1324 | 1216 | 1124 | 0774

Indirect effect via

stalk length, ry3 Pys -0.440 -0.575 -0.111 -0.037

stalk diameter, ry; P;s -0.508 -0.232 -0.464 -0.062

Correlation r3 s 0.376 0.409 0.549 0.675

Residual (Pxs) 0.224 0.00 0.163 0,061

1-P xs 0.950 1.00 0.973 0.996

Path coefficient analysis for sugar
recovery (Table 6) reveled that the direct
effect of purity on sugar recovery in plant cane
was positive and slightly greater than that of
Brix on sugar recovery at both phenotypic
(0.699) and genotypic (0.793) levels. While in
ratoon crop Brix was the primary direct
determinate of sugar recovery at both phenol-
typic (0.651) and genotypic (0.649) levels.
However the direct effect of purity on sugar
recovery diminished in older crop from 0.699

to 0.404 at the phenotypic level and from
0.793 to 0.390 at the genotypic level . Indirect
effect of Brix via purity was positive and
increased in older crop from 0.137 to 0.316 at
the phenotypic level and from 0.152 to 0.328
at the genotypic level. The same trend was
observed for the indirect effect of purity via -
Brix since it increased in older crop from
0.116 to 0.510 at the phenotypic level and
from 0.091 to 0.546 at the genotypic level.
Indirect effects of purity via Brix in ratoon
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crop were nearly as important as direct effects
in affecting sugar recovery. The strong
posttive correlation between Brix and Purity
especially in ratoon crop (Table 2) suggested
that either could be used to predict sugar
recovery accordingly to Milligan er al.
(1990a). In both the phenotypic and genotypic
models all of the variation in sugar recovery
was explained. The almost equal magnitude of
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direct effects of Brix and purity (%) on
recoverable sucrose at both the phenotypic
and genotypic levels indicated that these
effects were under genetic control with little or
no environmental effects. From a practical
standpoint, increasing the level of purity
(sucrose %) and Brix would naturally be
expected to increase sugar recovery.

Table (5): Phenotypic and genotypic path coefficient (P) analysis of cane yield and its

components.

Pathway

_Plant cane

] Frsttoo

Phenotypic | Genotypic

Phenotypic | Genotypic

Cane yield vs. stalk sumber

| 0702

Direct effect, Pys

0.757

T 0686

0762 |

Indirect effect via

stalk weight, rys Pss -0.264

-0.221 -0.345 -0.302

0.438

Correlation rqg

0.465 0.417 0.455

Cane yield vs. stalk weight

[ 0926

Direct effect, Psg

0.904 0.964 0.934

Indirect effect via

stalk number, rysPss -0.200

-0.167 -0.273 -0.244

Correlation rsy 0.726

0.737 0.691 0.690

0.142

0.121 0.127 0.104

Table (6): Phenotypic and genotypic path coefficient (P) analysis of sugar recovery and its

components.

Pathway

Plant cane

First ratoon

Phenotypic | Genotypic

Phenotypic | Genotypic

Sugar recovery vs. Brix

Direct effect, Pss | 0591 | 0476 | 0651 | 0.649
Indirect effect via

purity, re;Prs 0.137 0.152 0.316 0.328
Correlation rgy 0.728 0.628 0.967 0.977
Sugar recovery vs. purity

Direct effect, P;5 [ 0699 | 0793 [ 0404 | 0390
Indirect effect via

Brix, re; Pes 0.116 0.091 0.510 0.546
Correlation ryy 0.815 0.884 0.914 0.936
Residual (Pxo) 0.00 0.00 0.032 0.032
1-Px 1.00 1.00 0.999 0.999

Path coefficient analysis for sugar
yield (Table 7) revealed that cane yield was
the primary direct determinant of sugar yield
at both phenotypic and genotypic levels in
plant cane and ratoon crop, while sugar reco-

very was secondary in determining sugar
yield. In plant cane the direct effect of cane
yield was 0.842 and 0.862 at the phenotypic
and genotypic levels, respectively. The corres-
ponding values in ratoon crop were 0.906 and
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0.943. However the direct effect of sugar
recovery on sugar yield increased in older
crop from 0.306 to 0.631 at the phenotypic
level and from 0.236 to 0.664 at the genotypic
level. In plant cane indirect effects via sugar
recovery were positive and small, while
indirect effects via cane yield were positive
and higher than the direct effect of sugar
recovery at the genotypic level, indicated that
both of cane yield and sugar recovery could be
improved simultancously by selection. In
ratoon crop indirect effects among these rela-
tionships were negative and usvally un-
important.

A limitation in this study is that sugar
yicld was obtained as a product of cane yield
and sugar recovery. This method of calcula-
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ting sugar yield may cause an artificial
correlation between cane yield and sugar yield
and between sugar recovery and sugar yield.
Kang ef al. (1983 a) concluded that an arti-
ficial correlation tended to inflate the relative
importance of cane yield and sugar recovery
may not be far from reality because cane yield
and sugar recovery were determined
independently. The results obtamned are in
agreement with Milligan er al. (1990a), El-
Hinnawy et al. (2004). However, Kang et al.
(1983 b), Masri (2004) and Mohamed (2007)
reported that canc yield and sugar recovery
were of the same importance in determining
sugar yield. Kang er al. (1989) stated that "it
would appear that for sugar yicld" path
coefficient obtained for one population may
not be applicable to a different population

Table (7): Phenotypic and genotypic path coefficient (P) analysis of sugar yield and its

components.
Pathway Plant cane First ratoon
Phenotypic | Genotypic | Phenotypic | Genotypic

Sugar yield vs. cane yield )
Direct effect, Pg o | 0842 | 082 | 0906 | 0943
Indirect effect via .
sugar recovery, rso Py 0.115 0.116 -0.126 -0.168
Correlation ry o 0.957 0.978 0.780 0.775
Sugar yield vs. sugar recovery
Direct effect, Po 4, 0306 | 0236 | 0631 | 0664
Indirect effect via
cane yield, rgoPg o 0.316 0.424 -0.180 -0.238
Correlation ry;, 0.622 0.660 0.451 0426
Residual (Px;) 0.063 0.032 0.089 0.00
1-P x4 0.996 0.999 0.992 1.00

Means, broad-sense heritability (H
values in percent) and expected genetic
advance under two selection intensities (5%
and 10%) are shown for all studied traits in
Table 8. It can be argued that with a crop like
sugarcane in which a single superior genotype
once identified can be multiplied clonally.
Therefore, estimates of broad-sense herita-
bility are more relevant to the breeder than
those of narrow sense heritability. Results
indicated that heritability estimates in each of
plant canc and ratoon crop were relatively
high for all studied traits . This might be due to
high genetic variance. Genotype X environ-
ment interaction could not be estimated and

this component is confounded with genotypic
variance .Thus high values of heritability
suggested the possibility of improvement of
those traits through selection. High heritability
estimates for stalk length, stalk diameter, stalk
number, Brix, sucrose, Purity, sucrose content,
cane yield, and sugar yield were similar to the
findings of knag ef al(1983 b) and Masri
(2004).

Heritability estimates along with
expected genetic is more useful than herita-
bility value alone in predicting the resultant
effecct for selecting the best genotypes
(Chaudhary, 2001). Maximum genetic
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advance (as percent of mean) in plant cane
was observed For sugar yield (50.80 and
43 .40) followed by stalk density (46.19 and
39.46), cane yield (43.81 and 37.43) and stalk
weight (38.19 and 32.63) under 5 % and 10 %
selection intensity, respectively . However in
ratoon crop the highest values of genetic
advance was observed for sugar yield (42.32
and 36.34), cane yield (38.82 and 33.33) and
stalk weight (36.25 and 31.12) under 5 % and
10% selection intensity, respectively .

High genetic advance (as percent of
mean) for stalk weight, cane yield and sugar
yield was also reported by Masri (2004). Stalk
diameter and purity % had high heritability
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with low genetic advance in both crops under
two selection intensitics, suggesting a little
scope in the improvement of these traits

(Pandey, 1989).

The results suggest that selection for
increased sugar yield should emphasize canc
yield with particular emphasis on stalk weight.
The results simply that stalk density is more
important in determining stalk weight follo-
wed by stalk diameter and stalk length. Crop
age affected the strength of some sugar cane
yield component relationships and must be
considered in developing sclection strategies
as suggested by Milligan et al (1990).

Table (8): Means, broad sense heritability (H), and expected genetic advance (Gs) under

PC = plant cane, FR = first n

Gs % of mean
PC FR

PC FR pC FR 5% | 10% | 5% | 10%
Stalk length (cm) 257.00 1 28833 | 9740 | 88.78 | 33.58 ] 28.69| 1231} 10.57
Stalk diameter (cm) 2.68 248 | 7415 | 7093 ]11262]10.78 ] 9.93 | 8.52
Stalk density (g ') 0.92 088 | 8398 | 70.67 ]146.19]39.46 | 26.03 | 22.35
Stalk weight (kg) 1.27 121 | 96.11 | 95.36 | 38.19]32.63|36.25|31.12
Stalk number /fed. x 10° 4204 | 5413 | 9725 | 96.74 | 34.73 | 29.67 | 29.04 | 24.93
Cane yield (ton/fed.) 5267 | 6466 | 9826 | 97.89 | 43.81|3743|38.82|33.33
Brix 2255 | 2133 | 7452 | 9699 | 653 | 558 | 1570 | 13.48
[Sucrose % 19.14 | 1839 | 8437 | 97.25 | 11.13 | 9.51 [ 20.76 | 17.83
Purity % 8483 | 86.04 | 9590 | 9474 | 8.16 | 697 | 625 | 5.37
Sugar recovery % 1297 | 1257 | 8796 | 97.17 | 14.65 | 12.51 | 23.38 | 20.07
bugar yield (tonffed) | 638 | & [Ba0]e230]363:4]
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