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Abstract
The research was conducted at Metahara Sugar Estate, Ethiopia (8° N latitude and 39° 52' E longitude) during the season of
2014/2015 on three soil types. Fourteen sugarcane genotypes were evaluated in a randomized complete block design with three
replications to study association of characters influenced the final behavior of fourteen sugarcane genotypes regarding cane and
sugar yield characters namely; number of tillers and millable cane, stalk height, stalk diameter and recoverable sucrose (%). The
results indicated that genotypes CP 96 1252 and NCO 334 had shown superiority for cane and sugar yield per ha under medium
soil. While, CPCL 02926 and VMC 96120 for cane yield CPCL 02 926 and CP 96 1252 for sugar yield under heavy soil; and B
52-298 and CP 04 1935 for cane yield and CPCL 02 926 and CP 04 1935 for sugar yield under light soil had shown superiority.
Characters association results showed sugar yield was mainly determined by recoverable sucrose percent under heavy soil while
it is by cane yield and its components number of tillers, milable stalks and plant height under medium and light soil types.
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1. Introduction
determining the association of quantitative attributes
with yield for selecting characters that influence the
yield. Yield is a complex quantitative character so as
knowledge of interrelationships between yield and its
contributing components will improve the efficiency
of breeding programs through the use of appropriate
selection indices (Mohammadi et al., 2003). Selection
is an integral part of a breeding program by which
genotypes with high productivity in a given
environment could be developed. However, selection
for high yield is made difficult because of its complex
nature. Yield per unit area is the end product of the
combined effects of several characters, which are

Sugarcane (Saccharum spp) is a vegetative propagated
crop grown by many countries commercially for it
sugar constituent. Yield is a quantitatively inherited
character involving various traits. Therefore, selection
of genotypes with high cane and sugar yield based on
a single trait might often be misleading, Stevenson
(1965) pointed that there may not be specific genes
controlling the complex characters, but the sum total
of their components might be influencing the
important economic characters namely; cane and sugar
yield. The concept of correlation is used to explore
and reveal the relationship between yield and its
components. It has also proved valuable in
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polygenic in inheritance and thus are highly influenced
by environment. Therefore, only little progress could
be made over along span of time through direct
selection for yield (Ford, 1964). This selection
criterion takes into account the information on
interrelationship among agronomic characters, their
relationship with yield as well as their direct influence
on sugar yield. Information on the extent and nature of
interrelationship among characters help in formulating
efficient scheme of multiple trait selection. Since the
association pattern among yield components help to
select superior genotype from divergent population
based on more than one interrelated characters, the
present study was conducted to give clues and
information on the association of various yield traits
that dictated the final performance of genotype under
field condition pertaining to yield of cane sugar.

Where: COVph (xy) is the phenotypic covariance’s of
two variables (X and Y); and σph (x) and σph (y) are
the phenotypic standard deviations of variables, X and
Y, respectively. The calculated phenotypic correlation
value was tested for its significance using t-test: t =
rph/SE (rph) Where: rph = Phenotypic correlation;
and, SE (rph) = Standard error of phenotypic
correlation was obtained using the following formula
(Sharma, 1998), SE (rph) = √(1-r2ph)/(n-2) Where: n is
the number of genotypes tested, rph is phenotypic
correlation coefficient.

3. Results and Discussion
3.1 Mean Performances of Cane and Sugar Yield
Cane yield is the outcome of all yield components.
Genotype CPCL 02 926 followed by VMC 96-120 and
B 52-298 were the highest yielding genotypes in
heavy soil. CP 96 1252 followed by NCO 334 and
MEX 54/245 were the highest yielders under medium
soil. B 52-298 followed by VMC 96-89 and CP 04
1935 gave the highest cane yield (tons/ha) under light
soil. None of the correlations between ranks of
genotypes by cane yield in pairs of the three soil types
were statistically significant (r=0.04, 0.09 and 0.46)
indicating that performance of genotypes was not
consistent over the three soil types. This is evident
from the fact that the genotypes that ranked 1st 2nd and
3rd in all the three soil types were different.

2. Materials and Methods
The study was carried out during 2014/2015 to test
fourteen sugarcane genetic stocks during the plant
cane season, at the Metahara Sugar Estate (8° N
latitude and 39° 52' E longitude) under three major
soil types.
Eleven newly introduced sugarcane
genotypes from CIRAD designated as CP 96 1252, CP
00 2180, CP 04 1935, CPCL 02-926, VMC 96-61,
VMC 96-89, VMC 96-120, FG 06-622, FG 04-356,
MPT 96-273 and MPT 97-203 were evaluated along
with standard checks NCO 334, B 52- 298 and Mex
54/245. The experiment was laid out in Randomized
Complete Block Design (RCBD) with three
replications. Field managements were as per the
plantation practices. Data were collected for cane
sprouting, tillering, height, girth, number of millable
cane, cane yield, sugar percent cane and sugar yield.
The data analyses were as per the following.

Sugar yield is the function of stripped cane yield and
corresponding commercial cane sugar. The genotype
CPCL 02 926 followed by CP 96 1252 and B 52-298
under heavy soil; CP 96 1252 followed by NCO 334
and CP 04 1935 on medium soil and CPCL 02 926
followed by CP 04 1935 and VMC 96-89 on light soil
produced the highest sugar yield (tons/ha) (Table 1).
The rank correlation between sugar yields under the
three soil types was not significant indicating the
inconsistency of performance of the genotypes. For
example, VMC96 89, a genotype from Philippines,
ranked 3rd under light soils but 7th in medium and 11th
in heavy soils. The check Mex-54/245 ranked 5th in
light soils and 6th in medium soils, but 14th (the lowest
yielding) in heavy soils. Khan et al. (2007) and
Getaneh et al. (2015) also found differences among
varieties for cane and sugar yield.

Estimation of phenotypic correlation coefficients was
done based on the Procedure of Dabholkar (1992):
Phenotypic correlation coefficient (rph) = (COVph
(xy))/(σph (x) * σph (y))
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Table 1 Cane and sugar yield performances of genotypes across three soil types
Cane yield (tons/ha)

Sugar yield (tons/ha)

Genotypes
CP 96 1252

Heavy
240.8

Medium
134.5

Light
44.2

Heavy
25.71

Medium
16.5

Light
5.79

NCO 334

212.0

134.3

46.3

19.04

12.08

4.44

MPT 97 203
VMC 96 61
FG 04 356

191.6
208.9
213.3

76.0
35.7
88.4

42.0
53.0
41.4

18.85
14.15
24.13

8.78
3.43
10.78

4.38
5.02
5.23

MPT 96 273
CP 04 1935
CPCL 02 926

218.2
178.0
265.0

65.0
97.7
73.5

30.4
62.3
52.2

21.88
20.11
26.06

6.51
11.85
8.66

3.097
6.62
6.64

B 52-298

241.8

96.1

69.1

24.88

9.73

6.35

VMC 96-120
VMC 96-89

262.2
219.5

91.2
91.3

44.3
67.6

14.10
16.19

8.04
8.91

4.48
6.56

FG 06-622
CP 00-2180
MEX 54/245
Mean
LSD
CV

219.2
188.4
161.6
215.74
52.71
14.56

70.3
51.6
108.5
89.74
17.28
11.87

40.2
26.9
60.5
48.6
9.92
12.16

18.39
18.48
12.50
19.6
8.7289
26.53

8.39
5.84
9.3
9.2
2.42
15.67

4.19
2.47
6.11
5.098
1.256
14.68

(r=0.54*) and number of millable stalks (r=0.57*)
which showed that the genotypes that had good
germination were tend to produce highest number of
tillers and millable stalks.

3.2 Character Association
Under heavy soil there was a significant correlation of
number of tillers with germination percentage

Table 2 character association for genotypes grown under heavy soil type at Metahara

Traits
GER
TILL
MS
PH
SD
CY
RSP

GER

TILL
0.54*

MS
0.36

PH
-0.03

SD
-0.23

CY
-0.06

0.57*

-0.24
0.31

-0.44
-0.76***
-0.09

0.25
0.42
0.5*
0.03

RSP

SY

0.29
-0.08
0.13
0.19
-0.04
-0.05

0.17
0.07
0.31
0.44
0.001
0.45
0.85***

Where GER=germination, TILL= tillers, MS=millable stalk, PH=plant height, SD= diameter, CY=cane yield, RSP=sugar % and SY=sugar yield

Number of millable stalks was significantly and
negatively correlated with stalks diameter (r=0.76***) which indicated that thicker genotypes had
lower number of millable stalks. There were also
significant correlations between cane yield and plant

height (r=0.5*) and sugar yield and recoverable sugar
percent (r=0.85***) which revealed that cane yield
was mainly affected by plant height while sugar yield
is mainly affected by sugar yield (Table 2).
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Under medium soil germination was significantly and
negatively correlated with stalks diameter (r=-0.57*).
Number of tillers and millable stalks were
significantly correlated with stalks diameter (r=0.70**and -0.81***)) and cane yield (r=0.55* and

0.82***). There were also significant correlations of
cane yield with plant height (r=0.71**) and sugar yield
(0.9***); and sugar yield with number of millable
stalks (r=0.74**) and plant height (r=0.58*) (Table 3).

Table 3 character association for genotypes grown under medium soil type at Metahara

Traits
GER

GER

TILL

MS

PH

SD

CY

RSP

SY

0.50

0.36
0.78***

-0.17
0.41
0.56*

-0.57*
-0.70**
-0.81***
-0.38

-0.001
0.55*
0.82***
0.71**
-0.46

0.08
0.02
-0.01
-0.14
0.01
-0.10

0.02
0.50
0.74**
0.58*
-0.39
0.90***
0.34

TILL
MS
PH
SD
CY
RSP

Where GER=germination, TILL= tillers, MS=millable stalk, PH=plant height, SD= diameter, CY=cane yield, RSP=sugar % and SY=sugar yield

Under light soil, number of millable stalks was
significantly correlated with stalks diameter, cane
yield and sugar yield. Cane yield was significantly
correlated with number of millable stalks (r=0.67**)

and sugar yield (r=0.89***). Sugar yield was
significantly correlated with number of millable stalks
(r=0.75**), plant height (r=0.64*) and cane yield
(r=0.89***) (Table 4).

Table 4 character association for genotypes grown under light soil type at Metahara

Traits
GER
TILL
MS
PH
SD
CY
RSP

GER

TILL

MS

PH

SD

CY

RSP

SY

0.05

0.37
-0.07

0.03
-0.13
0.38

-0.21
-0.15
-0.63*
-0.62*

0.28
-0.22
0.67**
0.51
-0.23

-0.35
0.27
0.21
0.32
-0.61*
-0.12

0.12
-0.11
0.75**
0.64*
-0.51
0.89***
0.34

Where GER=germination, TILL= tillers, MS=millable stalk, PH=plant height, SD= diameter, CY=cane yield, RSP=sugar % and SY=sugar yield

The correlations between cane yield and its
components (number of tillers and millable stalks, and
plant height) were positive in all soil types except with
tillering under light soils where this correlation was
negative but statistically non significant (r = - 0.22).
These correlations were all statistically significant
under medium and light soils. Under heavy soils the
only significant correlation was that with plant height.
Genotypes with many tillers and many long millable
stalks produce high cane yield; the relationships being
stronger under medium and light soils. Although the

correlation between germination percentage and
number of tillers was positive in all soil types, it was
statistically significant only under heavy soils (r =
0.54*, 0.50, 0.5 respectively). Genotypes with good
germination tend to produce more tillers. However the
good initial germination does not necessarily lead to
high number of millable canes since the correlation
between germination and number of millable canes
was statistically non significant in all soil types. The
survival rate of tillers seems to differ among
genotypes.
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The correlation between sucrose recovery and sugar
yield was positive under all soil types but significant
only in heavy soils (r = 0.85***, 0.34 and 0.34,
respectively). However the correlation between cane
yield and sugar yield was statistically significant under
medium and light soils only (r = 0.45, 0.90*** and
0.89***, respectively). Sugar recovery is more
important in determining sugar yield under heavy
soils. Under medium and light soils sugar yield is
determined mainly by cane yield. There was almost
zero correlation between cane yield and sucrose
recovery (r =-0.1 in all soils) indicating the possibility
of simultaneous improvement of both traits. Rehman
et al. 1992 and Khan et al. (2003) reported that
increase in cane yield might be due to maximum plant
height and cane diameter. Similarly, Javed et al.
(2001) reported that cane yield tons per hectare
depends upon number of stalks per hectare, stalk
length and stalk girth. Similarly, Khan et al. (2007)
demonstrated that number of millable stalks, plant
height, cane yield and recoverable sugar percent
possessed highly positive correlation with sugar yield.

Khan, R. 2001. Comparative performance of elite
sugarcane clones for yield and quality
characteristics. Pakistan Sugar J. 17: 71-75.
Khan, I.A., A. Khatri, M. A. Siddiqui, G. S. Nizamani,
and S. Raza. 2007. Performance of Promising
Sugarcane Clone for Yield and Quality Traits in
Different Ecological Zones of Sindh. Pak. J. Bot.,
36(1): 83-92, 2007.
Khan, M.A., Keerio, H.K., Junejo, S., Panhwar, R,N.,
Rajput, M.A., Memon, Y.M. and Qazi, B.R. 2003.
Evaluation of new sugarcane genotypes developed
through fuzz. Correlation of cane yield and yield
components. Pakistan J. Appl. Sci. 3(4): 270-273.
Khan. N.U., R.C. Kabiraj, K.S. Alam and M.H.
Rahman. 2007. Ratooning Potential of BSRI
Released Latest Sugarcane Varieties in Old
Himalayan Piedmont Plain Soils. Bangladesh J.
Sugarcane, 29: 115-119.
Mohammadi, S.A., Prasana, B.M. and Singh, N.N.
2003. Sequential path model for determining
interrelationships among grain yield and related
characters in maize. Crop sci. 43:1690-1697.
Rehman, S., G.S. Khan and I. Khan. 1992.
Coordinated uniform national varietal trial on
sugarcane. Pakistan Journal of Agricultural
Research, 13: 136-140.
Sharma, J.R. 1998. Statistical and Biometrical
Techniques in Plant Breeding. New Age International(P) Limitted Publishers, New Delhi, pp: 432.
Stevenson, E.C., 1965. Genetics and Breeding of
Sugarcane. Longmans Green, London, pp: 284.

4. Conclusion
More emphasis should be given on number of tillers,
millable cane, cane height, cane yield, recoverable
sugar percent as they were positively correlated by
compromising for traits negatively correlated with
them during phenotypic selection for developing high
sugar yielding genotypes of sugarcane. Sugar recovery
is more important in determining sugar yield under
heavy soils. Under medium and light soils sugar yield
is determined mainly by cane yield. There was almost
zero correlation between cane yield and sucrose
recovery in all soils indicating the possibility of
simultaneous improvement of both traits.
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