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Ten sugarcane varieties introduced from Cuba and designated by C86-12, C90-501, C86-165, C132-81, 
C120-78, C1051-73, B78-505, B80-250, SP70-1284, and C86-56 were evaluated along with standard check 
NCO334 at Wonji sugarcane plantation. The trial was laid out in completely randomized block design 
with four replications. Data were collected from the four central rows of each plot for number of 
internodes, cane height, cane diameter, millable cane, cane yield, sucrose percent cane and sugar yield. 
The results indicated that High GCV were recorded for Millable cane (19.33), Cane Yield (26.69) and 
Sugar Yield (29.93) while; number of inter node (2.02), cane diameter (2.09) and sucrose % (3.71) 
resulted low GCV. High phenotypic coefficients of variation were also recorded for sugar yield (32.26), 
cane yield (30.82), millable cane (21.42) but moderate phenotypic coefficients of variation were recorded 
for cane height (12.01). High GCV and PCV indicated that selection may be effective based on these 
characters and their phenotypic expression would be good indication of the genotypic potential. 
Genotypic coefficient of variation alone is not a correct measure to know the heritable variation present 
and should be considered together with heritability estimates. High heritability were recorded for 
characters such as  sugar yield (86.09), cane yield (75.02) and  millable cane (81.51)  low heritability for 
No of internodes (28.02) and  Can diameter (12.01) while moderate heritability were recorded for cane 
height (36.89) and sucrose % (55.67).   
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INTRODUCTION 
 
The genetic variability present inthe sugarcane cultivars, 
cultivated by the growers have different hybrid origin, 
generally, arising from single cross among commercial 
varieties to a poly crosses involving wide combinations. 
The Saccharum officinarum have been contributing for 
genetic variability in sugarcane more than S. 
spontaneum,   S.   sinense, S.   barberi (Matsuoka   et al.,  
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1999). In the genetic breeding program of sugarcane the 
main goal is to obtain new cultivars with more productivity 
and best industrial characteristics (Bicudo, 1987). Now 
days the plant breeding has been based on a common 
genetic base obtained by the pioneerones from the 
beginning of the century, through inter crosses and retro 
crosses of S. officinarum (Matsuoka et al., 1999). The 
modern genetic breeding requires crosses between 
productive and genetic divergent parents, in order to 
have     better   heterotic   effect   and   variability   in   the  



 
 
 
 
segregant generations (Cruz, 2001). Nowadays, 
researchers, to obtain the genetic divergence estimate of 
the performance ‘per se’ of the parents, have used the 
methods of the multivariate technique and molecular 
markers. 

Sugarcane varieties in commercial cultivation are 
complex polyploid. The heterozygous and polyploidy 
nature of this crop has resulted in generation of greater 
genetic variability. The information on the nature and the 
magnitude of variability present in the genetic material is 
of prime importance for a breeder to initiate any effective 
selection program. 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 (Tyagi and Singh, 1998).  

Hence, the objective of present study was to describe 
the nature and extent of genetic variability, to describe 
phenotypic and genotypic variability of sugar cane 
varieties in some important traits. 
 
 
MATERIAL AND METHODS 
 
Study areas  
 
The experiment were conducted during 2011-2012 
cropping seasons at Wonji sugarcane plantation of 
Ethiopia; Wonji, (8º 3' N; 39º 20' E),  measuring 1540 
meters altitude above sea level, 100 km south east far 
from the capital Addis Ababa in South Shoa Zone Oromia 
Regional State of Ethiopia.   
 
 
Treatments and experimental design  
 
Ten sugarcane varieties introduced from Cuba and 
designated by C86-12, C90-501, C86-165, C132-81, 
C120-78, C1051-73, B78-505, B80-250, SP70-1284, and 
C86-56 were evaluated along with standard check 
NCO334 at Wonji-Shoa sugarcane plantation. The trial 
was laid out in completely randomized block design with 
four replications. Each experimental plot composed of 6 
rows of 5m length. The spacing was 1.45m for furrows, 
1.5m between adjacent plots, 2m between replications, 
and 3 meters from the border crop. Equal number of two 
budded set of each variety was planted. 
 
 
Data collected and analysis 
 
Data were collected from the four central rows of each 
plot for sprouting percentage, number of tiller and millable 
cane, internode length and cane height, cane yield, sugar 
percent cane, and sugar yield for plant cane crop. All the 
data were subjected to statistical analysis using MSTATC 
computer soft ware. 

 
 
 
 
For the sake of convenience especially to estimate 

heritability and genetic advance, data were analyzed as 
per RCBD (Cochran and Cox, 1957). Mean comparisons 
among treatment means were conducted by the least 
significant difference Duncan (LSD) test at 1% levels of 
significance. The analysis of variance was used to derive 
variance components (Cochran and Cox, 1957).RCBD 
ANOVA was computed using the following model: 

Yij = µ+rj+gi+εij 
Where, Yij = the response of trait Y in the ith genotype 

and the jth replication 
µ = the grand mean of trait Y 
rj = the effect of the jth replication 
gi = the effect of the ith genotype 
εij = experimental error effect 
Estimation of phenotypic and genotypic variances 
The phenotypic and genotypic variances of each trait 

were estimated from the RCBD analysis of variance.  
The expected mean squares under the assumption of 

random effects model was computed from linear 
combinations of the mean squares and the phenotypic 
and genotypic coefficient of variations were computed as 
per the methods suggested by Burton and Devane 
(1953). 

Genotypic variance (σ2g) = Msg – Mse 
                                                   r 
Environmental variance (σ2e) = Mse 
Where; 
Msg and Mse are the mean sum of squares for the 

genotypes and error in the analysis of variance, 
respectively r is the number of replications. 

The phenotypic variance was estimated as the sum of 
thegenotypic and environmental variances. 

Phenotypic variance (σ2ph) = σ2g + σ2e 
 
 
Estimation of genotypic and phenotypic coefficient of 
variability  
 
The genotypic and phenotypic coefficients of variability 
were calculated according to theformulae of Singh and 
Chaundary (1977). 

Genotypic Coefficient of Variation (GCV) = 
(σg/grandmean) * 100 

Phenotypic Coefficient of Variation (PCV) = (σph/grand 
mean) * 100 
 
 
Heritability  
 
Heritability in broad sense (hb

2) for all characters was 
computed as per the following formula adopted from 
Allard (1960).  
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Table 1 ANOVA  
 

Source of variation Df Mean square Expected mean square 
Replication r-1 Msr 

 
σ

2e + gσ2r 
 

Genotypes g-1 Msg σ
2e + rσ2g 

 
Error (r-1)(g-1) Mse σ

2e 
 

 

Where, r = number of replications; Msr = mean square due to replications; g = number of genotypes; Msg = mean  
square due to genotypes; Mse =mean square of error; σ2g, σ2r and σ2e are variances due to genotype, replication  
and error, respectively. 

 
 

Table 2 Analysis of variance for seven characters in ten exotic sugarcane genotypes  
 

Source Df  No of  
inter node  

Cane  
height 

Average 
diameter 

Millable 
cane  

Cane yield  Sucrose Sugar  
yield 

Replication 3 2.61 586.20 24.93 471.42 986.87 0.89 14.47 
Genotypes 10 1.15 767.26** 4.84 2364.53** 6753.76** 1.20** 141.95** 
Error 30 1.62 229.84 3.13 126.93 518.91 0.19 5.51 

 

** Significant at 1% level 
 
 

Table 3 Estimation of genotypic coefficient of variation (GCV), phenotypic coefficient of variation (PCV) and Broad sense heritability (hb
2) 

 
Parameters  No of 

internodes 
Cane 
height  

Can 
diameter 

Millable  
cane 

Cane yield Sucrose  Sugar yield 

σ
2
g 0.11 134.35 0.43 559.39 1558.71 0.25 34.11 

σ
2

ph 1.50 364.19 3.55 686.32 2077.62 0.45 39.62 
σph 1.2 19.08 1.88 26.19 45.58 0.67 6.29 
σg 0.34 11.59 0.65 23.65 39.48 0.50 5.84 
GCV 2.02 7.29 2.09 19.33 26.69 3.71 29.92 
PCV 7.22 12.01 6.05 21.42 30.82 4.98 32.25 
h

2
b 28.02 36.89 12.00 81.50 75.02 55.67 86.09 

GM 17 158.88 31.20 122.30 147.87 13.47 19.51 
 

Where: σ2g = genotypic variance, σ2ph= phenotypic variance, σph= phenotypic standard deviation, σg= genotypic standard deviation, 
GCV=genotypic coefficient of variation, PCV= coefficient of variation and h2b= broad sense heritability  

 
 
RESULTS AND DISCUSSION 
 
Variances 
 
The analysis of variance for all studied characters 
showed that statistically high significance (p 0.01) 
difference within studied genotypes except two 
characters which are number of inter node and cane 
height (table 2).  Rewati R Chaudhary (2001) reported 
similar results for characteristics such as Millable Cane 
number, Single stock weight, Can height and Sucrose %. 

These indicates that there are wider variations among 
the studied genotypes possibly help to design better 
sugar cane improvement breeding programs.   
 
 
Genotypic and phenotypic coefficients of variation 
 
After partitioning components of variance, genotypic and 

phenotypic variance were computed These results 
indicate that High GCV were recorded for Millable cane 
(19.33), Cane Yield (26.69) and Sugar Yield (29.93) 
while; number of inter node (2.02), cane diameter (2.09) 
and sucrose % (3.71) resulted low GCV. High phenotypic 
coefficients of variation were also recorded for sugar yield 
(32.26), cane yield (30.82), millable cane (21.42) but 
moderate phenotypic coefficients of variation were 
recorded for cane height (12.01) (table 2).  

As stated by Shivasubramanian and Menon (1973) the 
PCV and GCV values are ranked as low, medium and 
high with 0 to 10%, 10 to 20% and >20% respectively. 
Similar to this study high genotypic coefficient of variation 
for millable cane was reported by (Balasundarum and 
Bhagyalakshmi, 1978; Nair et al., 1980); and High 
genotypic and phenotypic coefficients of variation for a 
cane weight and millable cane number were reported 
earlier by Singh and Sangwan (1980). The estimates for 
phenotypic coefficient of variation (PCV) were higher than  



 
 
 
 
for genotypic coefficient of variation (GCV) in all the traits, 
indicating greater influence of environment on genetic 
variation.  

High GCV and PCV indicated that selection may be 
effective based on these characters and their phenotypic 
expression would be good indication of the genotypic 
potential (Singh et al., 1994). 
 
 
Heritability 
 
High heritability were recorded for characters such as  
sugar yield (86.09), cane yield (75.02) and  millable cane 
(81.51)  low heritability for No of internodes (28.02) and  
Can diameter (12.01) while moderate heritability were 
recorded for cane height (36.89) and sucrose % (55.67)  
characters as indicated from table 3. Heritability values 
are categorized as low (0- 30%), moderate (30-60%) and 
high (60% and above) as stated by Robinson et al., 
(1949). 

Genotypic coefficient of variation alone is not a correct 
measure to know the heritable variation present and 
should be considered together with heritability estimates. 
Similar to present study high heritability estimates results 
were reported in Rewati R Chaudhary (2001) for millable 
cane number (88%), stalk diameter (85%) and cane 
weight (84%), Nair et al., (1980) and Singh et al., (1994) 
reported similar results for mentioned characters. This 
indicate that simple selection for these traits would be 
effective method of sugar cane variety breeding program 
since these traits are highly heritable from parents to 
progenies. 
 
 
CONCLUSION AND RECOMMENDATIONS 
 
Current study indicated that their exist genetic variability 
among the studied genotypes for studied characters 
moreover the results High GCV were recorded for 
Millable cane (19.33), Cane Yield (26.69) and Sugar 
Yield (29.93) while; number of inter node (2.02), cane 
diameter (2.09) and sucrose % (3.71) resulted low GCV. 
High phenotypic coefficients of variation were also 
recorded   for   sugar   yield   (32.26),   cane yield (30.82),  
 
 
 

 
 
 
 
millable cane (21.42) therefore GCV and PCV values 
indicated that selection may be effective based on these 
characters with high and low values for selecting or 
rejection among candidate genotypes while making 
decision on selection heritability result magnify the 
selection decision in measuring the heritability of 
selection character to progenies; hence selection could 
be made based on characters with high heritability values 
are sugar yield, cane yield and  millable cane. 
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