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Yield and Yield Components Relationship in Sugarcane
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ABSTRACT

Cane yield and its component relationship can provide criterion fo select for high yielding genotypes
in sugarcane improvement program. Cane yield is affected by variation in environment and genotype x
environment interaction. Thus the plant breeder needs to study relationship between agronomic traits and its
direct effect on cane yield to use for selection of superior genotypes in the breeding program. The data used
in this study were taken from 34 yield trial experiments conducted from 1984 to 1991 by Office of the Cane
and Sugar Board, Ministry of Industry, and the Department of Agriculture, Ministry of Agriculture and
Cooperatives. The experiments covered three crops of cane, namely plant cane, first and second ratoon cane
in each of the varietal trials. The experiments were classified into 3 groups in which 13 agronomic traits were
recorded. Group 1 data examined relationship between stalk number per stool (STKSTL), stool number per
rai (STLN), and stalk number per rai (STKN). The second group studied cane yield in relation to stalk diameter
(DIA), stalk height (HLT), and internode number (INTN). The last group explored sugar yield (SY), CCS,
brix, pol, fibre, and purity. Each data set were analysed using correlation and path analysis. Result of the first
group revealed that STKSTL had the highest direct effect on STKN in plant cane, whereas the effect decreased
in ratoon cane, while STLN provided higher direct effect on STKN from plant cane to the first and second
ratoon cane, respectively. The second group showed that STKN had the highest effect on CY, followed by
HLT and DIA, respectively. Both STKN and DIA were more important in the first and second ratoon,
respectively. In the last group, pol showed high direct effect on CCS of plant cane and second ratoon, whereas
fibre provided negative direct effect on CCS in all three crops.

Key words : sugarcane, correlation, path analysis, agronomic traits
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Figure 1 Path diagram showing causal relationships of: (1) stalk per stool and stool per rai with stalk per
rai, (2) stalk per rai, stalk diameter, stalk height and internode number with cane yield, and (3)

brix, pol, fibre and purity with CCS. P and r indicate direct path coefficient and correlation

coefficient, respectively.
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Table 1  Path coefficient analysis of stalk per stool and stool per rai with stalk per rai in plant cane, first
ratoon cane and second ratoon cane.
Plant cane First ratoon cane Second ratoon cane
Stalk Stool r Stalk Stool r Stalk Stool r
per stool per rai per stool per rai per stool per rai
Stalk per stool 0.86 0.00 0.86** 0.66 -0.56 0.10" 052 -045 0.07m
Stool per rai 0.00 047 047**% -033 1.09 0.76*%* -0.24 1.00  0.76**

ngu 2
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Table 2  Correlation coefficient of cane yield, sugar yield, stalk per rai, stalk diameter, stalk height, and

internode number in plant cane, first and second ratoon cane.

Crop Trait Cane yield Stalk Stalk Stalk Internode
per rai diameter height number
Plant cane Sugar yield 0.90%* 0.52%%* 0.01ns 0.66%* 0.48**
Cane yield 0.60%* -0.01ms 0.63** 0.54%*
Stalk per rai -0.39%* 0.28%* 0.31%*
Stalk diameter 0.17ms -0.03ns
Stalk height 0.58%*%*
First ratoon cane Sugar yield 0.97%%* 0.72%%* 0.25%%* 0.61%* 0.56%*
Cane yield 0.78%* 0.20* 0.62%* 0.56**
Stalk per rai -0.12ms 0.41%* 0.54%%*
Stalk diameter 0.15ns -0.081s
Stalk height 0.62%*
Second ratoon cane  Sugar yield 0.94%* 0.51%* 0.25M8 0.15ns -0.190s
Cane yield 0.67** 0.08ns 0.38ns 0.01ms
Stalk per rai -0.52%* 0.65%%* 0.44%*
Stalk diameter -0.44%* -0.45*
Stalk height 0.60%*

Table 3  Path coefficient analysis in stalk perrai, stalk diameter, stalk height and internode number with

cane yield in plant cane, first and second ratoon cane.

Crop Trait Cane yield  Stalk Stalk Stalk Internode

per rai diameter height number

Plant cane Stalk per rai 0.50 -0.05 0.10 0.05 0.60**
Stalk diameter -0.19 0.12 0.06 0.00 -0.01m

Stalk height 0.14 0.02 0.37 0.10 0.63%*

Internode number  0.15 0.00 0.21 0.17 0.53%*

First ratoon cane Stalk per rai 0.67 -0.03 0.11 0.03 0.78%*
Stalk diameter -0.08 0.24 0.04 0.00 0.20*

Stalk height 0.27 0.04 0.28 0.03 0.62%*

Internode number  0.36 -0.02 0.17 0.06 0.57%*

Second ratoon cane  Stalk per rai 0.97 -0.27 0.09 -0.12 0.67**
Stalk diameter -0.50 0.52 -0.06 0.12 0.08ns

Stalk height 0.63 -0.23 0.14 -0.16 0.38ns

Internode number  0.43 -0.23 0.08 -0.27 0.01ns
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Table 4  Correlation coefficient of sugar yield, CCS, brix, pol, fiber and purity in plant cane, first and
second ratoon cane.

Crop Trait CCS Brix Pol Fiber Purity
Plant cane Sugar yield 0.44%* 0.343%:* 0.45%%* 0.18** 0.45%*
CCS 0.83%* 0.96%* -0.04ns 0.79%*
Brix 0.90** 0.01ns 0.42%%*
Pol 0.07ns 0.76%*
Fiber 0.14*
First ratoon cane Sugar yield 0.23** 0.14ns 0.19* -0.07ns 0.13ns
CCS 0.69%* 0.87%* -0.18* 0.68%*
Brix 0.79%* -0.15m 0.08ns
Pol -0.17* 0.54%*
Fiber 0.060ns
Second ratoon cane Sugar yield -0.08ns -0.47** -0.15ns 0.26ns 0.29*
CCs 0.40** 0.92%* -0.040s 0.59%*
Brix 0.60%* -0.210s -0.32%
Pol 0.04ns 0.51**
Fiber 0.23ns

Table 5  Path coefficient analysis of brix, pol, fiber and purity with CCS in plant cane, first and second
ratoon cane.

Crop Trait Brix Pol Fiber Purity T

Plant cane Brix 0.10 0.63 0.00 0.10 0.83%*
Pol 0.09 0.69 0.00 0.18 0.96%**
Fiber 0.00 0.05 -0.12 0.03 -0.04ns
Purity 0.04 0.52 -0.02 0.25 0.79%*

First ratoon cane Brix 0.52 0.10 0.02 0.05 0.69%*
Pol 0.41 0.13 0.02 0.31 0.87%*
Fiber -0.08 -0.02 -0.11 0.04 -0.17*
Purity 0.04 0.07 -0.01 0.58 0.68**

Second ratoon cane Brix -0.39 0.72 0.03 0.04 0.40**
Pol -0.23 1.20 0.00 -0.06 0.91%*
Fiber 0.08 0.05 -0.15 -0.02 -0.04ns

Purity 0.12 0.61 -0.03 -0.11 0.59%*
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