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ABSTRACT

This study was conducted to determine the contribution of different traits to cane yield in
sugarcane (Saccharum officinarum L). Sixty-five clones were evaluated in a replicated field
experiment at Sugarcane Research Programme, Jitpur, Nepal in 2003 for six morphological
characters under irrigated conditions. Analysis of variance revealed significant differences for all
the characters studied. Cane yield showed positively and highly significant correlation with
single cane weight, stalk length and millable cane number. There was also positively significant
correlation of cane diameter and number of internode with cane yield. Length of internode had
positive non-significant correlation with cane yield. Single cane weight had the highest positive
direct effect on cane yield followed by millable cane number. Stalk diameter and stalk length
was positively and significantly correlated with cane yield, which was due to indirect effect of
single cane weight. Results indicate that the genotypes should be selected on the basis of single
cane weight and millable cane number for getting higher sugarcane yield.
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INTRODUCTION

Sugarcane is one of the most important crops in the world (Dagar et al 2002). In Nepal it is the third
largest agro industry crop next to grain and oil mills (Shakya 2001). Sugarcane is being cultivated in
around 59477 ha, producing 2.2 million tons of cane with approximately 37.79 tons per hectare during
2001 in Nepa (Chaudhary 2002). Sugarcane breeding involves the production and evaluation of several
thousand seedlings from different crosses every year and selection of the superior seedlings for further
evauation in clonal stages (Sundaresan et a 1979). The subsequent selection in successive clonal
generations require considerable amount of labour and fund.

Path coefficient is an excellent means of studying direct and indirect effects of interrelated components
of a complex trait (Kang et al 1989). Path-coefficient analysis measures the direct influence of one
variable on another. Each correlation coefficient between a predictor variable and the response variable
is partitioned into its component parts. the direct effect or path coefficient (a standardized partial-
regression coefficient) for the predictor variable and indirect effects, which involve the product of a
correlation coefficient between two predictor variables with the appropriate path coefficient in the path
diagram (Dewey and Lu 1959). By determining the inter-relationships among grain yield components, a
better understanding or both the direct and indirect effects of the specific components can be attained.
Effects of stalk number, stalk diameter, stalk length and single cane weight on cane yield have been
reported by Hogarth (1971), Chaudhary et a (1994) and James (1971). Plant breeders generally select
for only afew traits and it is very important to know the effects of this on other important characters as
well. Therefore, this experiment was conducted to study the relations of certain morphologica
characters with sugarcane yield.
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MATERIALSAND METHODS

Sixty-five clones of sugarcane developed at different research stations of India and local cultivars
collected from different parts of Nepal that belonged to different maturity groups were planted in a
randomized block design with two replications at Sugarcane Research Programme, Jitpur during 2003.
The plot size was 4- x 1.8-m with 2 rows and row-to-row distance was 90 cm. The seed was planted on
07 Feb 2003 and crop duration was 360 days. Three budded setts of cane were planted at the rate of 12
buds per meter in furrow method. The fertilizers were used at the rate of 75:60:40 kg N:P:K ha™ at the
time of planting and 75 kg N ha™ in two equal split, first at 90 and second at 120 days after planting.
Regarding interculture operations, 3 hand weedings and one earthing up were done. The observations
were recorded for millable cane number, stalk length, stalk diameter, number of internode, length of
internode and cane yield. Pearson correlation coefficient were estimated among these variables as
suggested by Steel and Tori (1980). Correlation coefficient was calculated using INSTAT software. The
total correlation coefficients of various yield contributory characters with regard to cane yield was
partitioned into components of direct and indirect effects following the method adopted by Dewey and
Lu (1959).

RESULTSAND DISCUSSION
There were significant differences among the genotypes for all characters under studied (Table 1). This
can be attributed to the fact that these clones were derived from parents having different genetic and
geographic backgrounds.

Table 1. Means of sum of squarefor stalk charactersin 65 sugar cane clones

Source df  Noof Stalk No of Lengthof Cane Singlecane  Cane
millable length internode internode  diameter weight yield
cane

Replication 1 59.57 4.8 0.069 2.4923 0.000443 0.004923 76.34

Genotypes 64  393.15**  708.7** 15.266**  2.8043* 0.036384**  0.018574**  206.56**

Error 64 3204 104.7 3.160 0.8113 0.004990 0.001235 10.81

*, ** Ggnificant at 0.05 and 0.01 probability levels, respectively.

Correlation

The pair wise simple correlation coefficient (r) among various characters are presented in Table 2. Cane
yield was positively and highly significant correlation with single cane weight (r = 0.68**), stalk length
(r = 0.61**) and millable cane number (r = 0.37**). There was aso positive significant correlation of
cane yield with cane diameter (r = 0.31*) and number of internode (r = 0.27*). A positive value of r
shows that the changes of two variables are in the same direction, ie high values of one variable are
associated with high values of other and vice versa. A positive and highly significant correlation
between cane yield and its components, viz single cane weight, stalk length and millable cane number
was reported by Brown et a (1969), Balasundarum and Bhagyalakshmi (1978) and Punia et a (1983).
Hooda et a (1979) also observed cane diameter having significant positive correlation with cane yield.
Length of internode had positive non-significant correlation with cane yield. Millable cane number was
negatively significant correlation with cane diameter (r = -0.36**) and single cane weight (r = -0.26*).
Balasundarum and Bhagyalakshmi (1978) also reported similar results. Negative correlation indicated
their inverse relationship with each other. Single cane weight was positively and highly significant
correlation with stalk length and cane diameter. Stalk length was positively and highly significant
correlation with number of internode and length of internode. Whereas, number of internode had
positive but non-significant correlation with length of internode (r = 0.15) and single cane weight (r =
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0.23). Length of internode had also non-significant correlation with cane diameter (r = 0.091) and single
cane weight. It is obvious that single cane weight, stalk length, millable cane number, stalk diameter and
number of internode can be considered together in a positive direction towards an ultimate aim of
developing high yielding sugarcane clone.

Table 2. Correlation coefficients among different charactersin 65 sugar cane genotypes grown at Jitpur

SN Character 1 2 3 4 5 6

1 Number of millable cane

2 Stalk length -0.0021

3 Number of internode 0.1309 0.4104**

4 Length of internode 0.0075 0.3448**  0.1584

5 Cane diameter -0.3621**  0.4767**  0.3533**  0.091

6 Single cane weight -0.2584* 0.6173**  0.2337 0.199 0.5983**

7 Caneyield 0.3735** 0.6059* 0.2691* 0.1866  0.3092* 0.6836**

*, ** Jgnificant at 5% and 1% respectively.

Path coefficient analysisfor caneyield

Path coefficient analysis unfolds whether the association of cane yield with its components is due to the
direct effects of component characters on cane yield or is a consequence of its indirect effects via some
other traits. The highest positive direct effect on cane yield was exerted by single cane weight (0.728)
followed by millable cane number (0.576) (Table 3). The direct effect of single cane weight on cane
yield was also reported by Punia et al (1983), Reddy and Reddy (1986) and Hooda et a (1988). A direct
effect of millable cane on cane yield was similar to the findings of Balasundarum and Bhagyal akshmi
(1978), Kang et a (1989), Punia et a (1983) and Chaudhary and Singh (1994). It was observed that
stalk length and stalk diameter was positive significant correlation with cane yield. Their direct effects
on cane yield were positive but low and negligible. Significant correlation was due to indirect effects of
single cane weight. Internode number and internode length had negative negligible direct effects on
cane yield. Thisimplied that selection of sugarcane genotypes on the basis of stalk weight and millable
cane number would be beneficial for increasing sugarcane yield.

Table 3. Path coefficients showing direct (diagonal) and indir ect effects of 6 components on caneyield

SN  Characters 1 2 3 4 5 6
1 Number of millable cane 0.576 -0.0003 -0.007 -0.0001 -0.007 -0.188
2 Stalk length -0.001 0.176  -0.021 -0.006 0.009 0.449
3 Number of internode 0.075 0.072 -0.052 -0.003 0.006 0.170
4 Length of internode 0.005 0.061 -0.008 -0.017 0.002 0.145
5 Cane diameter -0.209 0.084 -0.018 -0.002 0.018 0.435
6 Single cane weight -0.149 0.109 -0.012 -0.003 0.011 0.728

*, ** Ggnificant at 5% and 1% respectively. Residual = 0.43.

Correlation study indicates that stalk length and single cane weight are most important for cane yield
improvement. Selection based on number of millable cane and single cane weight are directly increased
cane yield. During selection indirect effect of stalk length via single cane weight should also be
considered. Three characters viz stalk length, millable cane number and single cane weight are very
important that can be considered during breeding programme. For more reliable information, these
coefficients should be separated in environmental, genotypic and phenotypic parts.
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