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Estimates of genetic parameters for twenty three entries of durum
wheat [Triticum durum (L.)] revealed significant variability for all the
traits under study, indicated wide spectrum of variability among the
genotypes. The estimates of genotypic and phenotypic coefficient of
variation were high for plant height, number of seeds per ear and seed
yield per plant. High heritability coupled with high genetic advance
was observed for plant height, number of seeds per ear and grain
yield per m? Improvement in yield can be made by selecting these
yield contributed traits having high heritability coupled with high
genetic advance. Genotypic correlations were of higher magnitude
as compared to their corresponding phenotypic correlation in most
of the character combination, indicating the existence of strong
influenced of inherent association for the various attributes. Grain
yield per m? exhibited significant stable and positive correlation
with number of tillers per plant and flag leaf area at genotypic and
phenotypic level. Thus, it can be inferred that selection based on
any one of these traits either alone or in combination, will result
in identifying high yielding genotypes. Path coefficient analysis of
genotypic and phenotypic level exhibited high positive and direct
effect of flag leaf area, leaf length, number of tillers per plant and
plant height on grain yield per m?% Thus any selection based on these
characters will enhance performance and improvement grain yield
in durum wheat (7Zriticum durum Dest.).
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1. Introduction

Wheat is the world’s largest famous energy rich cereal
crop. It has been described as the “King of Cereals”
because of the acreage it occupies, high productivity
and the prominent position it holds in the international
food grain trade. Wheat is the world’s most important
crop that excels all other cereal crops both in area and
production, thereby providing about 20.0 per cent of total
food calories for the people of the world. The extent of
genetic variability has been considered as an important

factor which is an essential pre-requisite for a successful

hybridization aimed at producing high yielding progenies.
The selection of parents becomes more difficult if the
improvement is made for a polygenetically controlled
complex character like grain yield (V. Nukasani et.
al.,2013). The ultimate goal of most of the breeding
programmes is to increase the production per unit area
in per unit time (Gaur, 2019). Both tetraploid (Zriticum
durum Desf.) and hexaploid (Triticum aestivum L.) wheats,
are important cereals in Ethiopia, ranking third in total

production (17%) after rice next to maize (Zea mays
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L.), (FAOSTAT, 2019). Ethiopia is the largest wheat-

producing country in Sub-Saharan Africa, with annual
production of about 4.83 million tons of grain on 1.72
million hectares of land which accounted for 13.38% of
total land allotted to cereals in 2017 cropping season with
national average productivity of 2.8 t/ha (FAOSTAT,
2019). It covers a total arable land of 110,434 ha with an
average productivity of about 8.4 qt ha-1, which is below
the national average (14.4 qt ha-1). Most of the tetraploid
wheat varieties, grown in Ethiopia are landraces consisting
of a large number of different genetic lines. Purseglove
(1975) reported the presence of genetic diversity of durum
wheat in Ethiopia and Zohary (1970) identified Ethiopia
as the centre of origin for tetraploid wheat. However, the
absence of ancestral forms and wild relatives ruled-out
Ethiopia as the centre of origin of cultivated wheat (Pecetti
et al., 1992). Durum wheat (Triticum durum Desf.) is one
of the important cereal crops in many countries in the
world (Kahrizi et al., 2010a, b and Mohammadi et al.,
2010). Also, this crop plant is the most important Triticum
species constituting 10 to 11% of the world wheat crop
and accounting for 8% of the total wheat production in the
world, and grows in most countries except in the hot and
humid tropical regions (Pefia et al., 2002 and Ganeva et
al., 2011). It has various traits of interest such as resistance
to yellow rust (Beharav et al., 1997), environmental
stability and high quality of its end products. The crop
is widely grown in the Middle East, North Africa, the
Indian subcontinent and Mediterranean Europe and part
of Ethiopia, Argentina, Chile, Mexico, the United States
and Canada (Abdalla et al., 1992). According to Central
Statistics Authority (CSA, 2008), the average productivity
of durum wheat in Ethiopia is estimated to be 1746 q/
ha, which is lower than the average world productivity
(25 g/ha). The presence of genetic diversity and genetic
relation-ships among genotypes is a prerequisite and
paramount important for successful durum wheat breeding
programme. Developing durum wheat varieties with
desirable traits require a thorough knowledge about the
existing genetic variability (Maniee et al., 2009; Kahrizi
etal,, 2010a, b and Tsegaye et al, 2012). More genetically
diverse parents have the greater the chances of obtaining
higher heterotic expression in F’s and broad spectrum
of variability in segregating population (Shekhawat et
al., 2001). Clear information on the nature, pattern and

degree of genetic diversity assists breeders in choosing the
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diverse parents for purpose of hybridization and crossing
programme. Several genetic diversity studies have been
conducted on different crop species based on quantitative
and qualitative attributes in order to select genetically
distant parents for hybridization (Ahmadizadeh et al,
2011; Daniel et al., 2011 and Tsegaye et al., 2012).

2. Material And Methods

In this investigation twenty (Zriticcum durum viz.SKAF-
WD-7003, SKAF-WD-5/12, SKAF-WD-2/19, SKAF-
WD-52, SKAF-WD-57, SKAF-WD-59, SKAF-WD-620,
SKAF-WD-58, SKAF-WD-510, SKAF-WD-64, SKAF-
WD-626, SKAF-WD-655, SKAF-WD-639/1, SKAF-
WD-532, SKAF-WD-6156, SKAF-WD-6146, SKAF-
WD-8498 (source- developed SKAF) , HI-8777, HI-8759
(from Indore) and SKAF-WD-6077 diverse accessions of
durum wheat with three check (Triticcum aestioum viz. HI-
1605, HI-1544 and LOK- 1(local checks)) were evaluated
for grain yield and its component attributes in randomized
block design with three replications during rabi 2018-19
at ICAR-TARI- Sipani Krishi Anusandhan Farm (SKAF),
Collaborative Outstation Research Centre, Mandsaur
(M.P.). Each plot consisted of six rows of six meter length
with row to row and plant to plant spacing of 22.5 cm and
5 cm, respectively. Observations were recorded on five
competitive plants for days to 50% ear emergence, number
of tillers per plant, ear length, number of spikelet per ear,
plant height, leaf length, leaf breadth, flag leaf area, days
to maturity and grain yield. The coefficients of variation,
heritability in broad sense and expected genetic advance
were estimated as suggested by Allard (1960), Lush (1949)
and Johnson et al. (1955). Correlation coefficients were
calculated as per the methods suggested by Searle (1961)
and path coefficient were worked out as per the method
of Dewey and Lu (1959).

3. Results And Discussion

Analysis of variance revealed highly significant differences
among genotypes for all the ten traits, indicating wide
spectrum of variation among the genotypes (Table 1). High
amount of genetic variability for many of these traits has
also been reported earlier by Sharma et al., 2006, Singh
et al,, 2012, Gaur, 2019 and Saini et al, 2020. In general
estimates of phenotypic coefficient of variation (PCV)
were higher comparable with genotypic coefficient of
variation (GCV) for all characters (Table 2), indicating that

all these traits were little influenced by environment. These




findings are similar in agreement with earlier reported
by Singh et al., 2012, Kumar et al., 2017, Gaur, 2019 and
Saini ez al., 2020. The GCV was found maximum (>25%)
for number of tillers (45.33), whereas minimum (<10%)
being for number of spikletes per ear (7.39), 50% ear
emergence (3.48) and days to maturity (2.18). The highest
phenotypic coefficient of variation (PCV) (>25%) was
observed for number of tillers (50.68), whereas minimum
(<10%) being for days to maturity (2.84). These findings
are similar in agreement with earlier reported by Singh
et al., 2012, Kumar et al., 2017, Gaur, 2019 and Saini et
al., 2020. The efficiency of selection not only depends
on the magnitude of genetic variability but also on the
heritability of the desirable characters. Heritability is the
ratio of genetic variance to total variance for a plant trait
and is related with progress from selection. It expresses
the extent to which phenotypes are determined by the
genes transmitted from parents to the offsprings. The high
heritability (>60%) in broad sense was recorded for five
characters viz. grain yield, plant height, number of tillers
per plant, ear length and leaf breadth in table 2. This is in
conformity with the findings of Singh et al., 2012, Kumar et
al., 2017, Gaur, 2019 and Saini et al., 2020. It is necessary
to identify the components that create the phenotypical
difference in order to calculate the genetic variability and
heritability based on that variation. Yield performance
continues to be of importance in wheat breeding, though
it will be necessary to improve traits involved in yield
stability, if further yield increases are to be achieved by
Das and Rehman, 1984. The high heritability refers high
proportion of genetic effects in the determination of these
observations and can be adopted for improving grain yield
in durum wheat. The genetic advance as percent of mean
recorded maximum (20%) for number of tillers per plant,
grain yield and plant height whereas, it was minimum
(10%) for days to 50% Ear emergence and days to maturity.
In the present investigation, high heritability coupled
with high genetic advance recorded for grain yield. This
indicates that substantial contribution of additive genetic
variance in the expression of this attribute and can be more
useful in hybridization and selection for higher grain yield
(Table-2). These results are in confirmation with earlier
reports of Singh et al., 2012, Rajput ez al, 2018, Gaur,
2019 and Saini et al., 2020. The phenotypic correlation
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coefficient were in general, observed to be higher than
that of genotypic correlation coefficients, indicates that the
phenotypic expression of the correlation was influenced
by the environmental factors, the various traits studied as
also observed earlier by Ahmed et al., 2010, Rangare et
al., 2010, Sakhare et al., 2011, Saini et al,, 2018 and Rajput
et al., 2018. However, the phenotypic expression of the
correlation was influenced by the environmental factors.
Grain yield per m? exhibited significant stable and positive
association with number of tillers per plant (0.263, 0.233),
flag leaf area (0.254, 0.155) and leaf length (0.243, 0.152)
at genotypic and phenotypic level in table- 3. Thus, it can
be concluded that selection based on any one of these
characters either alone or in combination, will result in
identifying high yielding genotypes. These results are
in general agreement with the finding of Rangare et al.,
2010, Sakhare et al., 2011, Saini et al., 2018 and Rajput ez
al., 2018. Results on the genotypic and phenotypic path
coefficient revealed high positive direct contribution of
flag leaf area (19.797, 1.952) followed by ear length (0.885,
1.629), number of tillers per plant (0.143, 0.051) and plant
height (0.048, 0.152) towards grain yield (Table-4). The
direct contribution of above traits with seed yield per
plant observed in this study is also in confirmation with
the findings of Sakhare et al., 2011, Saini ez al., 2018 and
Rajput et al.,, 2018. High indirect positive contribution of
grain yield mainly via days to 50% ear emergence, number
of tillers per plant and ear length mainly via leaf breadth,
number of spikletes per ear, plant height, leaf length, leaf
breadth, flag leaf area and days to maturity mainly via;
leaf breadth were responsible for their positive association
with grain yield per m% On contrary, days to 50% ear
emergence, ear length and leaf breadth had indirect but
negative effects on grain yield per m2. The results thus
indicate that effective tillers per plant and flag leaf area
should be criteria of selection for increasing grain yield
in durum wheat. These results are in general agreement
with findings Saini ez al,, 2018, Rajput ez al,, 2018, Nukasani
et at,, 2019 and Baye et al., 2020. The contribution of
residual effects that influenced grain yield was very low at
both genotypic and phenotypic levels indicating that the
traits included in the present investigation were sufficient
enough to account for the variability in the dependent

traits i.e. grain yield per m%
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