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Abstract
Genotypic, phenotypic correlation coefficients, and path coefficients analysis as well as cluster and principal component analysis were done 

for 15 quantitative traits of yield and its related characters among 18 Potato genotypes in Eastern Ethiopia. The experiment was carried out using 
Randomized Complete Block Design with three replication data were collected for yield and yield-related traits using standard procedure. The 
results revealed that tuber yield was found to be significantly and positively correlated with marketable tuber yield, large tuber number, large tuber 
weight, and starch content, while negatively and significantly correlated with small tuber weight both at the genotypic and phenotypic level. Path 
analysis indicated that total tuber yield was directly associated with marketable tuber yield, average tuber weight, large tuber weight, large tuber 
number, dry matter content, and total soluble solids and starch content. Based on the complete linkage method of cluster analysis using Euclidian 
distance, the studied potato genotypes were congregated into different clusters confirming the existence of a high genetic divergence among the 
studied genotypes. Principal component analysis revealed that the first five principal components accounted for 92.2% of the observed variations 
among 18 potato genotypes. Of these, the first, the second, the third, the fourth, and the fifth principal components explained 55.33%, 17.18%, and 
9.17%, 6.18% & 4.33% of the variation, respectively. In conclusion, the traits that were directly associated with tuber yield should be considered in 
selection at potato improvement programs that aim to increasing tuber yield. Variety Belete, which was grouped in the first sub-cluster of the first 
main cluster, was the most superior yielder variety among the tested varieties and local cultivars and therefore could be exploited in potato breeding 
to improve total tuber yield.
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Introduction
Potato (Solanum tuberosum L.) is one of the major world’s agri-

cultural root crops, which plays important role in feeding the world. 
The worldwide total production exceeds 359 million metric tons 
and this figure was exceedingly only by wheat, maize and rice [1]. 
Potato is regarded as a high-potential food security crop because of  

 
its ability to provide a high yield of high-quality product per unit in-
put with a shorter crop cycle (mostly < 120 days) than major cereal 
crops like maize [2]. It is nutritious, readily digestible, and whole-
some food with a good source of carbohydrates, vitamins, proteins, 
minerals and dietary fibre.
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Potato has been considered as a strategic crop aiming at en-
hancing food security and economic benefits to the Ethiopia with 
the total area under potato production estimated at about 70,362 
ha, with a total annual production of 924,728 metric tons in 2019 
[3]. It is one of the main tuber crops grown by approximately one 
million farmers in the country [3]. The national average yield is 
13.14 t ha-1, which is very low compared to the world average of 
20.36 tons ha-1 [3,4]. In Ethiopia, the potential of the potato crop 
has not been adequately exploited, as is clearly illustrated by the 
low national yield and small area cropped with it. The major prob-
lems that account for such low yields are lack of well adapted cul-
tivars, unavailability and high cost of seed tubers, inappropriate 
agronomic practices, diseases, insect pests, inadequate storage, 
transportation and marketing facilities [5].

For efficient and effective breeding work, investigation and bet-
ter understanding of the variability existing in a population base 
of a crop is required so that it can be exploited by plant breeders 
for crop improvement. Genetic diversity is essential to meet the 
diversified goals of plant breeding such as breeding for increasing 
yield, wider adaptation, desirable quality, pest and disease resis-
tance. Genetic divergence analysis estimates the extent of diversity 
existed among selected genotypes [6]. Multivariate statistical tools 
have found extensive use in summarizing and describing the inher-
ent variation in the population of crop genotypes. Cluster and prin-
cipal component analysis (PCA) are widely used and useful tools 
for the determination of genetic relationship among genotypes in 
crop improvement. This is due to the fact that they group genetical-
ly similar genotypes together and create a scatter plot of genotypes 
with the geometrical distances among them reflecting their genet-
ic distances with minimum distortion, respectively [7-9]. The PCA 
has been used to partition observed trait variations in genotypes 
of many crops. Cluster analysis is a classification method, which is 
used to arrange a set of cases into clusters. The aim of set cases 
within a cluster is more similar to each other and helps to research-
ers to give summary information on data [7]. In addition, cluster 
analysis is being a powerful tool used to exposing of similarity and 
diversity [10].

Knowledge of correlations among different characteristics 
is fundamental to designing an effective breeding program in se-
lecting the breeding materials for improving complex characters 
through indirect selection (Teklewold et al., 2000). Tuber yield is a 
complex character and economically important, but it is associated 
with many interrelated components. Therefore, understanding the 
association of plant characteristics with yield is very much crucial 
for successful breeding. The correlation coefficient is very import-
ant for measuring the degree and direction of linkage of different 
parameters that affect either positively or negatively the yield [11]. 
Korkut et al. (1993) described that the simple correlation analysis 
could not fully give details link among the characters. Therefore, 
path coefficient analysis is optional to utilize for more and com-
plete determination of impact of independent variable on depen-
dent one. So direct and indirect effects can clearly be understood 
by path analysis. Many researchers have widely used this analysis 
to explain the direct and indirect effects of different traits on yield 
in different crop species. The purpose of this study was to investi-

gate the relationship between tuber yield and its associated traits 
through correlation & path analyses and analyzing genetic diversity 
among potato genotypes grown in Eastern Ethiopia.

Materials and Methods
The study was conducted at Rare, Haramaya University Hor-

ticulture section’s research field in the Eastern Hararghe zones in 
2012 main cropping season. Eighteen potato genotypes, viz., six-
teen potato varieties, which were released by Haramaya University 
and different Research Centers for different agro-ecologies of the 
country and two local cultivars which were extensively used in East 
Hararghe zones were evaluated using randomized block design 
(RBD) with three replications. Each plot was 3.60 m x 4.50 m = 16.2 
m2 wide consisting of six rows, which accommodated 12 plants per 
row and thus 72 plants per plot. The spacing between plots and 
adjacent replication were 1 m and 1.5 m, respectively. The recom-
mended package of agronomic practices was strictly followed as 
per the recommendation.

Forty plants from the four middle rows, leaving the plants 
growing in the two border rows as well as those growing at both 
ends of each row to avoid edge effects from each replication and 
data were recorded for the characters viz., total tuber yield (t ha-1), 
marketable tuber yield (t ha-1), average tuber weight (gm), tuber 
size distribution in number (%), tuber size distribution in weight 
(%), tuber dry matter content(%), total starch content (%) and to-
tal soluble solid (0Brix).

Data analysis
Genotypic and phenotypic correlations as well as path coeffi-

cient analysis were calculated as per [26] by R software using vari-
ability package. Principal component analysis (PCA) was done us-
ing SAS software to determine the relative importance of the traits 
responsible for variation among the potato genotypes. Potato gen-
otypes were clustered by R software using variability package with 
complete linkage method of clustering strategy which group and 
sort genotypes into clusters to form denderogram [26].

Result and Discussion 

Genotypic and phenotypic correlation 
The genotypic and phenotypic correlations were studied to 

know the relationship between tuber yield and its related charac-
ters and presented in Table 1. In the present investigation, many of 
the characters were positively and negatively correlated with each 
other. Higher genotypic correlation coefficients were noticed than 
phenotypic correlation coefficients for all the ten characters stud-
ied (Table 1), suggesting little influence of environment, and the 
presence of inherent association between various characters. Many 
researcher was reported the existence of association between dif-
ferent traits in potato genotype [12-16].

According to this study result, total tuber yield per plot was 
found to be significantly and positively correlated with marketable 
tuber yield (0,99 and 0.98), large tuber number (0.5 and 0.48), 
large tuber weight (0.51 and 0.5), and starch content (0.77 and 
0.47), while negatively and significantly correlated with small tuber 
weight (-0.54 and -0.52) both at genotypic and phenotypic level. 
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Yield is also significantly correlated (0.55) with dry mater content 
at genotypic level but non-significantly correlated at phenotypic 
level. This indicated that these characters could be considered as 
criteria for selecting high yielding genotypes of potato. Correlation 
revealed the possibility of selecting the plants having characters 
like more number of stems, more number of tubers per plant, and 
more tuber weight. The higher magnitude of positive and significant 
association of total tuber yield with marketable tuber yield, starch 
content, large tuber number, and large tuber weight suggested that 
those traits were the principal yield attribute and indicated its im-

portance as yield component in influencing the yield of potato.

Marketable tuber yield positively and significantly correlated 
with large tuber number (0.57 & 0.57), average tuber weight (0.47 
& 0.47), large tuber weight (0.6 & 0.59), dry matter content (0.5 & 
0.27) and starch (0.58 and 0.53) both at genotypic and phenotypic 
level whereas significantly and negatively correlated with small tu-
ber number (-0.53 & -0.51), medium tuber weight (-0.51 & -0.51), 
small tuber weight (-0.63 & -0.61) at genotypic and phenotypic lev-
el respectively (Table 1).

Table 1: Genotypic and phenotypic correlation coefficients among potato genotype traits (below genotypic & above phenotypic correlation).

 MTW4 MTN UTW UTN ATW LTS MTS STS LTW MTW3 STW TTW DM TSS Starch

MTW4 1 0.30* -0.02ns -0.30* 0.47 0.57** -0.16ns -0.51** 0.59** -0.51 -0.61** 0.98** 0.27* 0.27* 0.53**

MTN 0.32ns 1 -0.47** -0.99** 0.50** 0.67** 0.25ns -0.77** 0.59** -0.42* -0.71** 0.19ns 0.10ns -0.08ns 0.61**

UTW -0.06ns -0.82 1 0.47** -0.19ns -0.36* 0.06ns 0.34* -0.37* 0.35* 0.35* 0.19ns 0.01ns 0.22ns -0.24ns 

UTN -0.32ns -o.99 0.82** 1 -0.50** -0.67** -0.25ns 0.77** -0.59** 0.42* 0.71** -0.19ns -0.10ns 0.08ns -0.61**

ATW 0.47* 0.52* -0.48* -0.52* 1 0.85** -0.12ns -0.81** 0.89** -0.83** -0.85** 0.42* 0.28* 0.22ns 0.66**

LTS 0.57 0.69** -0.58* -0.69** 0.87** 1 -0.21ns -0.93** 0.93** -0.83** -0.92** 0.48* 0.30* 0.18ns 0.69**

MTS -0.19ns 0.37ns -0.08ns -0.37ns -0.17ns -0.24ns 1 -0.17ns -0.28ns 0.45* 0.05ns -0.15ns -0.25ns -0.15ns -0.07ns

STS -0.53* -0.83** 0.62** 0.83** -0.84** -0.96** -0.05ns 1 -0.83** 0.67** 0.91** -0.43* -0.21ns -0.12ns -0.66**

LTW 0.60** 0.61** -0.63** -0.61** 0.91** 0.94** -0.35ns -0.86** 1 -0.95** -0.93** 0.50** 0.29* 0.22ns 0.76**

MTW13 -0.51* -0.44ns 0.57* 0.44ns -0.85** -0.84** 0.58* 0.70** -0.96** 1 0.77** -0.43* -0.31* -0.23ns -0.75**

STW -0.63** -0.75** 0.64** 0.75** -0.88** -0.95** 0.04ns 0.97** -0.94** 0.81** 1 -0.52** -0.22ns -0.19ns -0.68**

TTW 0.99** 0.21ns 0.08ns -0.21ns 0.41ns 0.50* -0.20ns -0.45ns 0.51* -0.44ns -0.54* 1 0.26ns 0.31* 0.47**

DM 0.54* 0.18ns 0.08ns -0.18ns 0.54* 0.56* -0.40ns -0.46ns 0.51* -0.54* -0.41ns 0.55* 1 0.32* 0.28ns

TSS 0.29ns -0.08ns 0.37ns 0.08ns 0.23ns 0.18ns -0.24ns -0.12ns 0.23 -0.23ns -0.21ns 0.34ns 0.60* 1 0.22 ns

Starch 0.58 0.69** -0.50* -0.69** 0.71** 0.75** -0.13ns -0.73 0.84** -0.82** -0.77** 0.51* 0.77** 0.28ns 1

where, TTW=Total tuber yield (t ha-1), MTW4=Marketable tuber yield (t ha-1), MTN=Marketable tuber number (%), ATW=Average tuber weight(gm), LTS=Large tuber 
number (%), MTS=Medium tuber number (%), STS=Small tuber number (%), LTW=Large tuber weight (%), MTW3=Medium tuber weight (%), STW=Small tuber weight 
(%), DM=Dry Matter content (%), TSS=Total Soluble Solid (0Brix), Starch=Starch Content (%)

Average tuber weight positively and significantly correlated 
with large tuber number (0.87 & 0.85), large tuber weight (0.91 & 
0.89), dry matter content (0.54 & 0.28), and starch content (0.71 and 
0.66) both at genotypic and phenotypic level whereas significantly 
and negatively correlated with small tuber number (-0.84 & -0.85), 
medium tuber weight (-0.85 & -0.83), small tuber weight(-0.88 & 
-0.85) at genotypic and phenotypic level respectively.

Starch content was positively and significantly correlated with 
marketable tuber yield (0.58 and 0.53), marketable tuber number 

(0.69 and 0.61), average tuber weight (0.71 & 0.66), large tuber 
weight (0.75 & 0.69), total tuber yield (0.51 & 0.47), and dry mat-
ter content (0.77 & 0.28) both at genotypic and phenotypic level 
respectively whereas significantly and negatively correlated with 
unmarketable tuber yield (-0.69 and -0.61), small tuber number 
(-0.73 & -0.66), medium tuber weight (-0.82 & -0.75), small tuber 
weight (-.0.77 & -0.68) at genotypic and phenotypic level respec-
tively. It is also negatively and significantly correlated with unmar-
ketable tuber yield (-0.5) at genotypic level where as non-signicant 
at phenotypic level (Table 1).

Path analysis
Table 2: Genotypic and phenotypic path coefficient analysis (Diagonal value indicates direct effect; above and below the diagonal value indicates indirect effect) 
among ten yield and yield component traits in potato genotypes.

Traits MTW4 ATW LTS STS LTW    MTW13 STW DM TSS Starch rG/rP

 Marketable tuber yield 
(t ha-1)  

G 1.041 0.022 0.01 -0.047 -0.4 0.162 0.199 0.04 0.008 -0.043 0.99**

P 1.048 0.089 0.043 -0.059 0.421 -0.303 -0.288 -0.001 0.013 0.016 0.98**

Average tuber weight 
(gm)

G 0.489 0.046 0.015 -0.074 -0.608 0.267 0.277 0.04 0.006 -0.053 0.41ns

P 0.491 0.189 0.065 -0.095 0.638 -0.49 -0.405 -0.001 0.01 0.02 0.66**
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Large tuber number (%)
G 0.596 0.04 0.018 -0.084 -0.63 0.266 0.301 0.041 0.005 -0.055 0.50*

P 0.594 0.162 0.076 -0.108 0.665 -0.494 -0.438 -0.001 0.008 0.021 0.69**

Small tuber number (%)
G -0.555 -0.039 -0.017 0.088 0.58 -0.22 -0.307 -0.034 -0.003 0.054 -0.45ns

P -0.532 -0.154 -0.071 0.117 -0.592 0.396 0.432 0.001 -0.006 -0.02 -0.43*

Large tuber weight (%)
G 0.621 0.042 0.017 -0.076 -0.672 0.303 0.298 0.037 0.006 -0.062 0.51*

P 0.617 0.169 0.071 -0.097 0.715 -0.563 -0.442 -0.001 0.01 0.023 0.50**

Medium tuber weight 
(%)

G -0.535 -0.039 -0.015 0.061 0.644 -0.316 -0.255 -0.04 -0.006 0.061 -0.44ns

P -0.534 -0.157 -0.063 0.078 -0.679 0.593 0.365 0.001 -0.01 -0.023 -0.43*

Small tuber weight (%)
G -0.655 -0.041 -0.017 0.085 0.632 -0.254 -0.316 -0.03 -0.006 0.057 -0.54*

P -0.634 -0.162 -0.07 0.106 -0.665 0.455 0.475 0.001 -0.009 -0.021 -0.52**

Dry matter content (%)
G 0.567 0.025 0.01 -0.04 -0.341 0.171 0.131 0.073 0.016 -0.057 0.55*

P 0.278 0.052 0.023 -0.025 0.206 -0.186 -0.105 -0.004 0.015 0.009 0.26ns

Total soluble solid 
(0Brix)

G 0.3 0.011 0.003 -0.011 -0.158 0.073 0.067 0.044 0.026 -0.021 0.34ns

P 0.285 0.041 0.014 -0.014 0.159 -0.134 -0.09 -0.001 0.046 0.007 0.31*

Starch content (%)
G 0.604 0.033 0.013 -0.064 -0.562 0.259 0.243 0.056 0.007 -0.074 0.51*

P 0.557 0.125 0.052 -0.078 0.544 -0.444 -0.323 -0.001 0.01 0.03 0.47**

where, G=phenotypic path coefficient analysis; P=phenotypic path coefficient analysis;  ns, *, ** = non-significant, Significant at 5% and 1%, respectively; rG-Geno-
typic correlation with total tuber yield (t ha-1); rP-Phenotypic correlation with total tuber yield (t ha-1); Genotypic Residual effect = 0.0021 & Phenotypic Residual effect 
0.0248;

Path coefficient analysis was performed to divide the correla-
tion coefficients between tuber yield and yield related traits into 
direct and indirect effects via pathways (Table 2). The result re-
vealed that out of fifteen characters studied, marketable tuber yield 
(1.041 and 1.048), exerted maximum positive direct effect on total 
tuber yield per plot at genotypic and phenotypic levels, respective-
ly (Table 2). This indicates that if other factors are held constant, 
an increase in marketable tuber yield will reflect on increased to-
tal tuber yield per plot. Average tuber weight (0.046), large tuber 
number (0.018), dry matter content (0.0173) and starch content 
(0.026) had positive direct effect on total tuber yield per plot at ge-
notypic level, and average tuber weight (0.189), large tuber number 
(0.076), small tuber number (0.117), large tuber weight (0.715), 
marketable tuber yield (0.593), small tuber weight (0.475), total 
soluble solid (0.046) and and starch (0.03) had positive direct ef-
fect on total tuber yield per plot at phenotypic level. On the other 
hand large tuber weight (-0.672), medium tuber weight (-0.316), 
and starch content (-0.074) had negative direct effect on total tuber 
yield per plot at genotypic level, and dry matter content (-0.004) 
had negative direct effect on total tuber yield per plot at phenotypic 
level (Table 2).

Cluster analysis
To investigate the genetic relationship of 18 potato genotypes, 

cluster analysis was conducted and dendrogram was generated us-
ing fifteen yield and yield related quantitative traits data (Figure 
1). Genotypes were grouped into two main clusters (Figure 1). The 
first main clusters contained seven verities and bifurcated into two 
different sub-clusters. The first sub-cluster of the first main clus-
ter consists of one variety viz., Belete which is characterized by the 
highest in total tuber yield (t ha-1), marketable tuber yield, large 
tuber number, large tuber weight; and average tuber weight, dry 
matter content, total soluble solid, and starch content; whereas 
lowest in small tuber weight, and small tuber number. The second 
sub-cluster of the first main cluster consists of six varieties namely 
Gera, Zemen, Bubu, Gorebella, Moti, and Ararsa. These seven re-
leased varieties were characterized by high in large tuber number, 
large tuber weight, and average tuber weight; and good in total 
tuber yield; whereas low in unmarketable tuber weight, unmar-
ketable tuber number, small tuber weight and small tuber number 
(Figure 1).
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Figure 1: Cluster denderogram describing variation among eighteen potato genotypes using yield and yield component trait data.

The second main cluster incorporated eleven potato genotypes 
and bifurcated into two different sub-clusters. The first sub-cluster 
of the second main cluster consists of two local cultivars (Jarso & 
Bete) which were characterized by highest in unmarketable tuber 
weight (%), unmarketable tuber number (%), small tuber weight 
(%) and small tuber number (%); lowest in total tuber yielder (t 
ha-1), marketable tuber yield (t ha-1), marketable tuber number (%), 
large tuber number (%), large tuber weight (%), dry matter con-
tent (%) & starch content (%). The second sub-cluster of the second 
main cluster consisted of nine potato varieties, which were further 
clustered in to two sub-sub clusters. The first sub-sub-cluster of 
the second sub-cluster consisted four potato varieties namely, Har-
chasa,, Marachere, Bedasa and Gabisa which were characterized by 
high total tuber yield; average marketable tuber number (%), mar-
ketable tuber weight (%), marketable tuber size (%), large tuber 
weight (%) and Starch Content (%); and low in dry matter content 
(%) & total soluble solid (0Brix). The second sub-sub-cluster con-
sisted three potato genotypes namely, Guwassa, Bule and Jalenie, 
which were characterized by high in medium tuber weight (%); av-

erage in starch content (%), dry matter content (%) & total soluble 
solid (0Brix); poor in total yielder (t ha-1), marketable tuber yield (t 
ha-1), marketable tuber number (%), large tuber number (%), and 
large tuber weight (%). Genetic variation among potato genotypes 
might contribute to the occurrence of different clusters. Existence 
of genetic diversity and clustering of potato genotypes in diverse 
groups were reported by different researcher for different traits 
[17-20].

Principal component analysis
The principal component analysis of eighteen potato genotypes 

based on correlation matrix of yield and yield related traits gen-
erated the fifteen eigenvalues and eigenvectors. However, based 
on Amare et al., [21] as cited from Kaiser (1960), factors to be re-
tained should have more than 1 eigenvalues, at least 5% variance 
explained for each component, and/or more than 70% cumulative 
proportion of variance explained. Accordingly, the first five compo-
nents that explained 92.2 % of total variation were used for display-
ing characters (Table 3).

Table 3: Eigenvalues, present variance and cumulative variance for 15 quantitative characters in Potato.

Characters
Eigenvectors

Prin1 Prin2 Prin3 Prin4 Prin5

Total tuber yield (t ha-1) 0.201 0.329 0.41 -0.39 0.106

Marketable tuber yield (t ha-1) 0.231 0.272 0.361 -0.41 0.153

Marketable tuber number (%) 0.261 -0.35 0.167 0.109 0.184
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Unmarketable tuber yield  (t/ha) -0.18 0.368 0.325 0.103 -0.29

Unmarketable tuber number (%) -0.26 0.354 -0.17 -0.11 -0.18

Average tuber weight(gm) 0.302 0.044 -0.13 0.079 -0.38

Large tuber number (%) 0.331 -0 -0.09 -0.01 -0.13

Medium tuber number (%) -0.05 -0.39 0.572 0.2 -0.19

Small tuber number (%) -0.32 0.129 -0.1 -0.05 0.196

Large tuber weight (%) 0.334 0.051 -0.18 -0.06 -0.14

Medium tuber weight (%) -0.3 -0.13 0.348 0.066 0.043

Small tuber weight (%) -0.33 0.05 -0.04 0.047 0.236

Dry Matter content (%) 0.156 0.309 0.015 0.478 0.585

Total Soluble Solid (0Brix) 0.079 0.379 0.15 0.574 -0.3

Starch Content (%) 0.298 0.036 0.033 0.154 0.262

Eigenvalue 8.3 2.577 1.376 0.928 0.65

Present variation explained 55.33 17.18 9.17 6.18 4.33

Cumulative present variation explained 55.33 72.51 81.68 87.87 92.2

The first principal component explained 53.33% of the varia-
tion and total tuber yield, marketable tuber yield, marketable tuber 
number, average tuber weight, large tuber number & large tuber 
number were the most important traits contributing more to the 
variation and this component was more associated with the high 
values of the above traits positively. In first principal component 
unmarketable tuber yield, unmarketable tuber number, medium 
tuber number, small tuber number, medium tuber weight and small 
tuber weight traits were negatively associated. These elements may 
be interpreted as the relative weight given to the variables in each 
component and important variable are those which possess high 
positive and high negative weight (Jeffers, 1967) and the sign in-
dicates the direction of the relationship between the components 
and the characters [22]. Due to more variation explained by the PC 
1 (Table 3), its scores could effectively represent the variety effect 
[23].

The second principal component explained 17.18% of the vari-
ation and this variation was mainly accredited by Medium tuber 
number, total soluble solid, unmarketable tuber yield, unmarket-
able tuber number, total tuber yield and dry matter content. The 
third principal component explained 9.17% of the total variation 
and this variation is mainly contributed by medium tuber number, 
and total tuber yield. The fourth and fifth principal component ex-
plained 6.18% & 4.33% respectively. High variation in fourth PC 
attributed by total soluble solid, dry matter content, & marketable 
tuber yield (t ha-1) whereas high variation in fifth PC attributed by 
dry matter content & average tuber weight (Table 1) [24].

From this result it may be concluded that important variables 
in potato genotypes with respect to agronomic traits were total tu-
ber yield, marketable tuber yield, marketable tuber number, aver-
age tuber weight, large tuber number & large tuber number. The 
above-mentioned variables might be taken into consideration for 
effective selection of parents.

Summery and Conclusion 
According to this study result, total tuber yield was significantly 

and positively correlated with marketable tuber yield, large tuber 

number, large tuber weight, and starch content, while negatively 
and significantly correlated with small tuber weight both at the ge-
notypic and phenotypic level. In this study, path analysis indicated 
that total tuber yield was directly associated with marketable tuber 
yield, average tuber weight, large tuber weight, large tuber num-
ber, dry matter content, total soluble solids, and starch content. The 
studied 18 potato genotypes were distributed into different clus-
ters confirming the existence of a high genetic divergence among 
the studied genotypes. The principal component analysis showed 
that the first eight principal components accounted for 92.2% 
among 18 potato genotypes for the seventeen quantitative traits. 
The major traits contributing to these observed variations among 
the studied genotypes were total tuber yield, marketable tuber 
yield, marketable tuber number, average tuber weight, large tuber 
number, & large tuber number contributing 53.33%. As a result, the 
genotypes could be used as contrasting parents for further breed-
ing programs. The yield of these genotypes could be improved by 
either crossing these divergent landraces with each other or by 
selection focusing on major traits. Many of the characters in this 
study showed positive and negative correlated with each other 
[25]. In conclusion, the traits that are directly associated with tu-
ber yield should be considered in selection at potato improvement 
programs that aim to increasing tuber yield. Variety Belete, which 
was grouped in the first sub-cluster of the first main cluster, was 
the most superior yielder variety among the tested varieties and 
local cultivars and therefore could be exploited in potato breeding 
to improve total tuber yield.
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