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Summary: The aim of the study was to evaluate ten introduced sugarcane genotypes for yield and juice quality in three 
successive crop cycles at Finchaa Sugar Estate, Ethiopia. Eight sugarcane genotypes were grown from December 2016 to 
May 2020 laid in a CRBD with three replications. Data were collected for number of internodes, millable stalk, plant height, 
stalk girth, single cane weight, cane yield, brix percent juice, pol percent, and sugar recovery percentage and sugar yield. 
The collected data was subjected to analysis of variance with the help of statistical analysis system software and treatment 
means were separated using least significance difference method at 5% level of significance. Analysis of variance for the 
three crop cycles indicated the existence of variation between genotypes in all quantitative traits. In the mean comparisons 
of traits for the three crop cycles, the genotype CP 96 12 52 had the highest number of millable stalks and VMC 96 273 
and MPT 96 035 produced the highest cane thickness and single stalk weights. Considering sugar yield the best sugarcane 
genotypes were N 14, CP 96 1252, CPCL 02 926 and VMC 96 89 respectively. N 14 was the highest performed variety in 
cane and sugar yield, but its sugar recovery percent performance was very low (10.32%). However, CP 96 1252, CPCL 
02 926 and VMC 96 89 had the highest sugar recovery percentage 12.93%, 14% and 12.15% respectively and had been 
recommended for timely seed increase for verification in large plots at Finchaa Sugar Estate.
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Introduction

Sugarcane (Saccharum officinarum L.) is 
characterized by complex genome due to its variable 
ploidy levels, frequent aneuploidy (Garsmeur et al., 
2018; Thirugnanasambandam et al., 2018 and Vieira 
et al., 2018) and large genome size with chromosome 
numbers ranging from 2n= 80 up to 2n= 130 and has 
a very high photosynthetic efficiency (Cheavegatti et 
al., 2011 and Morais et al., 2015). It is grown in many 
countries of the world like other agricultural crops for 
different purposes (Sundas et al., 2016). It had been 

cultivated by small holder farmers for chewing, sell 
for cash and feeding livestock in Ethiopia since 16th 
century and preceded the commercial sector having a 
history of six decades (Esayas Tena et al., 2016).

Ethiopia is gifted with favorable climate, 
enormous land and water resources for large scale 
irrigated development of sugarcane and planned to 
raise cane cultivation to 300, 000 ha of land, sugar 
production to 2.25 million tons/year, job opportunity 
for 200,000 peoples, sell 101 MW electric power, 
etc. in the second growth and transformation period 
(ESC, 2015). The major challenges faced by the crop 
are lower average production per area and low sugar 
recovery (Arain et al., 2011). Analysis of long-term 
production data in Ethiopian Sugar Estates revealed 
that, cane productivity was declining (Nayamuth, 
2010) because most of the sugarcane varieties under 
commercial cultivation are losing their potential with 
the passage of time (Tena et al., 2016).  

The complex genome nature of sugarcane 
hampers the understanding of phenotype and genotype 
relations (Vieira et al., 2018). It is recognized that 
some varieties will perform relatively differently 
from others in a range of growing conditions (Collins 
et al., 2013). Selection of genotypes for high yield, 
good adaptation to local agro–ecological conditions, 
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high tillering ability and erect architecture with easy 
defoliation trait to minimize cane yield loss and 
extraneous matter in mechanized harvesting is very 
important for sugarcane improvement in Ethiopia 
(ESC, 2016). Therefore, this study was conducted 
to evaluate exotic sugarcane genotypes of different 
origins for specific adaptation in Ethiopia.

Material and Methods

The study was conducted at Finchaa Sugar Estate 
located at about 330 km west of Addis Ababa, 9°31' to 
10°N latitudes and 37°15' to 37°30' E longitude with 
an elevation of between 1350 to 1650 m asl. The area 
receives about 1280 mm annual average rainfall with 
mean maximum and mean minimum temperature of 
30.6°C and 14.5°C, respectively.

Eight sugarcane genotypes, namely CP 96 12 52, 
MPT 96-035, CP 00 2180, VMC 96-89, VMC 96-134, 
VMC 96-120, CPCL 02-926 and VMC 96-273 and 
two standard checks N 14 and Nco 334 were grown 
from December 2016 to May 2020. The experiment 
was laid in a randomized block design with three 
replications; with 6 m length of each rows spaced 
1.45 m. Data was collected for the following twelve 
yield and yield related traits of sugarcane from the 
four central rows per plot. 

Number of millable stalk per plot: mature canes 
which are important for crushing for the factory was 
counted 10 months from planting.

Number of internodes: counted from 10 
representative samples and average values were 
taken during harvesting for each plot.

Stalk length (cm): was measured as average 
values from 10 representative samples taken per plot at 
time of harvests using calibrated wooden meter. 

Stalk diameter (mm): was measured from 10 
representative samples taken per plot at time of 
harvests and measured using caliper meter on three 
points (upper, middle and top) after removing leaf 
sheath and tops. 

Single stalk weight (kg): was calculated from 
measured 40 representative samples taken per plot at 
time of harvests using weighing spring balance.

Cane yield (tons/ha) was calculated from 
millable stalk number and stalk weight of 40 
samples at harvest. Cane yield (tons/plot) = no. of 
millable stalk x average weight of a stalk and then 
extrapolated to tons/ha.

Brix, Pol and sugar % cane was analyzed 
starting from the age of 10 months till harvesting 
using 10 stalk sample collected per plot. The 
recoverable sugar refers to the total recoverable sugar 
percent in cane; this was calculated as described by 
Berge (1972); Sugar % = [pol % - (brix – pol %) * 0.61] 

* 0.75; Where 0.61 is non sugar factor, representing 
the amount of sucrose lost in final process and 0.75 is 
cane factor representing the correlation factor between 
theoretical yield of molasses mixed juice for the same 
genotype and the same cut of cane determined by 

Resistance to diseases: HR: highly resistant; R: resistant; MR: moderately resistant; I: intermediate;
MS: moderately susceptible; S: susceptible

Table 1. Pedigree and characteristics of introduced genotypes at their center of origin 
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milling test. Pol was read on the scale of polarimeter, 
indicating the apparent sucrose content of the sample to 
be analyzed. 

Sugar yield (tons/ha) was estimated as the 
product of cane yield per hectare and average 
recoverable sugar % cane of 20 millable canes taken 
from the sampling spots. 

Sugar yield (tons/ha) = cane yield (tons/ha) x 
average recoverable sugar % cane

Collected data was subjected to analysis of 
variance with the help of statistical analysis system 
software (SAS, 2002).

 
Results and discussion

Analysis of Variance
The analysis of variance revealed significant 

differences among the genotypes tested for all traits 
investigated (Table 2). This indicates the presence of 
sufficient variability among the sugarcane genotypes 
for the traits under consideration, which could be 
utilized for further sugarcane crop improvement 
(Pollock, 1978). Feyissa et al. (2014) also reported 
considerable genetic variability for yield and 
its component characters in studied sugarcane 
genotypes in Ethiopia. A combined analysis of 
variance with data from both plant-cane and first 
ratoon crops indicated that the genotypes did not 
respond similarly to crop cycles for all traits pointing 
a need to screen the best sugarcane genotypes by the 
mean performances for the crop cycles and showed 
the inappropriateness of recommending varieties by a 
single crop performance. There were also significant 
differences among blocks for single stalk weights and 

cane yield indicating the effectiveness of blocking in 
reducing experimental errors and interaction of G × C 
which showed a different performance of genotypes 
for different crop cycles (Table 1). The effect of crop 
cycles was confounded with the year effect (Kang 
et al., 1987; Shitahun et al., 2018). The pattern of 
variation would be expected to change from crop to 
crop due to a differential response of some clones to 
crop cycles.

Mean comparisons 
The genotype CP 96 12 52 had the highest 

number of millable stalks and VMC 96 273 and MPT 
96 035 produced the highest cane thickness and single 
stalk weights. N 14 produced the highest cane yield 
(174.26 t/ha) and sugar yield (18.29 t/ha), but its sugar 
recovery percent performance was very low (10.32%). 
The genotypes CP 96 1252, CPCL 02 926 and VMC 96 
89 had the highest sugar recovery percentage 12.93%, 
14% and 12.15% respectively (Table 3). 

In sugar industries, it is important to grow 
varieties that have a high sugar yield but also 
high recovery percentage, as it highly reduces 
transportation costs to the milling area (Rafiq et al., 
2006). The genotypes with the highest number of 
millable stalk, stalk height and stalk girth produced 
higher cane yields, while the genotypes with low 
number of millable stalks, resulted in low cane yield. 
An increase in cane yield might be due to maximum 
plant height and cane girth (Javed et al., 2001). 
Similarly, a study of character association reported 
that cane yield (in tons per hectare) depends upon 
number of stalks per hectare and weight per stalk 
(Khan et al., 2007).

Table 2. ANOVA for ten sugarcane genotypes of three crop cycles at Finchaa 

Where: Significant (*) and non-significant (ns) at (p < 0.05)
DF= degree of freedom, NIN= number of internodes, CL= cane length, CG= cane girth, SSW= single stalk weights, MSC= millable stalk count, 
CY= cane yield, RSP=recoverable sugar percent and SY= sugar yield
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Genotypes Internode 
number 

Millable 
Stalk 
count

Single 
stalk 

weights 
(kg)

Cane Girth 
(mm) 

Stalk 
Length 
(cm)

Cane yield 
(t/ha)

Sucrose 
%

Sugar 
yield 
(t/ha)

Nco 334 28.1a 365a 1.06e 21.03e 254.5cd 120.85d 11.70cd 10.70bc

N 14 24.0cd 362abc 1.63ab 24.91abc 287.5ab 174.26a 10.32e 17.29a

CP 96 1252 24.9bdc 385a 1.45bc 23.27cd 270.4bc 151.61ab 12.93b 14.20ab

MPT 96 035 23.6cd 236f 1.69ab 26.30a 257.0cd 129.81bcd 12.06bc 9.51bc

CP 00 2180 20.1e 296cdef 1.35cd 22.41de 288.1ab 136.83bcd 11.61cd 9.70bc

VMC 96 89 24.7bdc 266def 1.57abc 22.94d 303.3a 147.88bc 12.15bc 12.73abc

VMC 96 134 23.3d 245f 1.56abc 24.93abc 289.5ab 121.93cd 11.51cd 7.19c

VMC 96 120 22.3de 316bcde 1.31cd 24.17bcd 245.6d 134.32bcd 10.95de 10.91abc

CPCL 02 926 27.2ab 323abcd 1.12de 20.95e 275.0bc 119.26d 14.00a 13.03abc

VMC 96 273 26.1abc 251ef 1.78a 25.68ab 284.6ab 133.70bcd 12.00bcd 8.51bc

LSD 2.35 61.7 0.24 1.73 22.7 23.36 0.96 5.75

MEAN 24 305 1.45 23.66 275 137.04 11.92 11.38

Table 3. Mean comparisons of ten sugarcane genotypes at Finchaa 

Conclusion

All quantitative traits revealed high variability 
for ten sugarcane genotypes which could be utilized 
for further sugarcane crop improvement. Based on 
the sugar yield and sugar recovery percent, three 
sugarcane genotypes namely, CP 96 1252, CPCL 
02 926 and VMC 96 89 had been recommended for 
timely seed increase to use in large plot verification at 
Finchaa Sugar Estate and all the sugarcane genotypes 
have to be evaluated in other studies to exploit their 
genetic potentials. 
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Fenotipska procena deset genotipova šećerne trske (Saccharum officinarum L.) 
u Finča Sugar Estate, Etiopija

Shitahun Alemu Mekonnen ∙ Tesfaw Fetene Azene

Sažetak: Cilj ovog istraživanja je procena deset genotipova šećerne trske na prinos i kvalitet soka u tri konsekutivne 
biljne sezone u Finča Sugar Estate, Etiopija. Ogled je postavljen kao RCBD u tri ponavljanja. Analiza varijanse 
za tri sezone pokazala je postojanje varijacije među genotipovima u svim kvantitativnim osobinama. Genotipovi 
sa najvišim prinosom šećera su bili N 14, CP 96 1252, CPCL 02 926 i VMC 96 89. Sve kvantitativne osobine 
otkrile su veliku varijabilnost za deset genotipova šećerne trske koji bi se mogli koristiti za dalje poboljšanje useva 
šećerne trske.
Ključne reči: Etiopija, Finchaa, šećerna trska, genotipovi, fenotipska procena, Saccharum officinarum, prinos
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