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ABSTRACT

Four durum wheat genotypes exotic from ICARDA and local variety were sown in agricultural season of 2015-
2016, 2016-2017, and 2017-2018, using Randomized Complete Block Design (RCBD) with three replications. The
result of the combined analysis of variance exhibited that the mean square of environments, genotypes and to
evaluate their stability for genotypes x environment interaction (G X E) were significant for all traits, suggesting
differential response of genotypes due to environment. When by partitioning G X E interaction in to the linear
and non-linear (pooled deviation) components, that differences between environments (environment linear) were
highly significant for all traits. For the GXE interaction linear, the results indicated that all traits were not
significant except 1000-grain weight, The result also indicated that the durum wheat genotypes produced
homogeneity for the most studied traits and much variation was noted in plant height and days to maturity. The
genotype Miki-3 was superior in hectoliter and plant height and grain yield which gave 84.88 kgL/1000 87 and
2.37 T/ha respectively. The results exhibited that the phenotypic variation was more than the genotypic variation
indicating that, the characters more affected by environments. For heritability in broad sense, the results showed
moderate value for plant height and days to flowering and low for the rest traits. The genetic advance as the
mean was low for all traits with the values ranged between 1.20 to 7.52 for hectoliter and 1000-grain weight. The
lowest differences in genotypic and phenotypic coefficient of variability in the three seasons, this indicated that
large amount of variation was contributed by environmental influence and low by genetic components. For
stability analysis, the results indicated that the genotypes Miki3 and Simeto gave the best stability according to
all parameters of stability with other genotypes and these genotypes gave highest value of grain yield 2.37 and
2.18.
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INTRUDUCTION

Durum wheat is the most important cereal
crops in the world, which was better adapted
to semi- arid conditions. karimizaden(14)
reported that the durum wheat is grow on 10%
at. World area, it used in different industries
such as (bulgar, macaroni and cake and nearly
40 to 50 million tons are produced every year
worldwide. Several breeders, all over the
world, are attempt through wheat breeding
program to develop productive and adapted
genotypes to their specific environments.
Baran (3) and Evans(9) indicated that yield
stability has been described as yield
consistency a cross year, while adaption
references to the ability of genotypes to
perform well across environment. This can be
achieved by developing high vyielding
genotypes, application of improved agro-
techniques and cultivating durum wheat in
newly reclaimed soil. Also Mustatea(18) refer,
that the important to mention that the
successful of new genotypes mast show high
Performance for yield and yield components,
but beside that breeding for yield stability for
a wide range of different environmental
conditions. Yan(23) indicated that two major
problem in assessing cultivars, the first is the
negative GE interaction and second deals with
basic traits. There for several researchers have
been working with durum wheat in different
years and environment and explain that the
GXE interaction studies are most imported as
interaction play significant role in the
expression of the performance of different
genotypes in different environments, these
some studied have been conducted to estimate
stability of durum wheat genotypes under
different environment. (20)(2)(6) (16) (5)(15)
and (17). Several statistical methods have been
used for stability investigation, with a few

explaining the information comprised in the
(GE1) data matrix and the most methods the
widely used are (bi) the regression coefficient
(10) Sdi, deviation from regression line
intercept. The stability of genotypes defined
by high mean yield and regression coefficient
(b'=1.0) at deviation from regression (Sdi=0)
as well as possible. The objective of this study
were to revaluate the stability and some
genetic parameters for yield and its
components for four promising durum wheat
genotypes.

MATERIALS AND METHODS

Four durum wheat genotypes and one local
variety were used in this study. (1- Smeto, 2-
Miki3, 3- Icarasha2, 4- Secondroue ,5-
Berghouata) to evaluate the stability and some
genetic parameters in durum wheat. This
experiment was carried out using Randomized
Complete Block Design with three replications
at Research Station of Duhok Center under
rain fail Table 1, during agricultural season of
2015-2016, 2016-2017 and 2017-2018. Each
experimental unit consisted of a five rows, 5m
length with 0.3m between rows. Seeding rate
was 120kgha™, dap fertilizer was used before
sowing date at rate 100kgha™ (46 P,0s% and
18% N) and urea 46% N was applied at
tillering with average 80kgha™ Data were
recorded on ten randomly plants taken for
plant height, 1000-grain weight, Hectoliter,
days to flowering, maturity and grain yield. A
combined analysis of variance genotypes traits
data across years was performed according to
the method of the experimental design used.
Ten differences between the means of the
genotypes and three years were compared by
Duncans multiple range test.The stability
parameters estimated using Eberhart and
Russel(7).

Table 1. Amount of rainfall (mm) during the growing season 2015-2018

Years
Months 2015 2016 2017 2018
January 79.4 144 58.3 76
February 62.6 65.7 204 1215
March 71.4 104.1 102.9 19.3
April 40.2 58.6 70.1 121.9
May 9.6 3.8 334 120.6
June 0.0 1.6 0.0 11
September 12.2 0.0 0.0 0.0
October 38.2 8..8 4.7 66.
November 80.1 22.6 33.7 181.1
December 107.1 101.9 21.9 245
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RESULTS AND DISCUSSION maturity. The mean square of the linear
The combined analysis of variance for five component of genotypes X environments
durum wheat genotypes evaluated under three interaction when tested pooled deviation were
differential years were present in Table 2. The not significant for all studied traits except for
mean squares for varieties and years was 1000-grain weight. This is in line with findings
significant at 1% probability level for all of (11), (12) and (21).

studied traits except for grain yield and days to
Table . 2. Combined variance and analysis of genotypes at three years

Mean squares

Sov df. 1000-seed Hector Plant Grain Days to Days to
weight Letter kg/  heightcm  yield flowering maturity
g 100 Lt (9)

Variety 4 #%16.29 *%3 48 *%34.04 0.09 #%15.41 4.39
Ex(vx E) 10 **128.15 #%10.04 #%103.33  **0.98 #%150.88 #%668.92
E(linear) 1 **1251.82 #%93,55 #%¥979.30  9.41* #%1593.84 #%6664.56

V X E(linear) 4 *3,37 0.16 4.69 0.05 0.20 2.74

Pooled deviations 5 3.25 0.89 7.04 0.04 0.79 2.74

Pooled error 30 1.19 0.19 2.35 0.02 0.47 0.23
*and** significant at 0.05 and 0.1 probability whilst the environment 2 gave the lowest value
lever respectively for grain yield (1.06) and the earliest days to
Substantial difference in study traits were flowering were(100.06). For plant height, the
found among three environment characterized environment 2 recorded the longest plant
by different climatic conditions (Table3). For height 93.13 cm and the environment 3 gave
1000 seed weight varied among environments, the shortest plant height (74.66 cm). From the
the E; gave the maximum value (32.98 g), results in table below the environment one was
while the E, had the minimum value 53.98g superior in the most studied traits, the major
with C.V% 4.21. Hectoliter obtained highest difference in the most traits were associated to
value 85.54 and lowest value (79.71) was rainfall levels and temperature values, these
recorded by E1 and Also, The results in Table climatic features influenced the environment
3 exhibited that the environment one was mean on grain yield and other evaluated traits,

superior for grain yield (2-98 T/ha), days to similar finding were recorded by (11) and(13).
flowering (121-93) and maturity 170.06,
Table 3. Yield and some traits performance of five durum wheat genotypes at different environments

Characters
Env. 1000-seed weight Hector Letter Plant Grain Days to Days to
g kg/ 100 Lt height cm yield flowering maturity
T/ha
El 53.98 85.54 a 9006 b 298 a 121.93 170.06
a a a
E2 32.40 79.71 93.13 a 1.06 ¢ 100.06 139.60
c C b b
E3 48.29 b 84.24 b 74.66 224 b 100.06 118.73
C b c
Mean 44.89 83.16 85.95 2.09 107.35 142.79
C.V% 4.21 0.19 3.09 13.07 1.11 0.59
Analysis of variance for five durum wheat significant on all studied traits. The results in
genotypes for yield and some traits growing the same table, indicated that the durum wheat
over three environments are given Table 4. All genotypes produced homogeneity for the most
genotypes had significant effect for 1000 grain investigated traits and much variation was
yield and Hectoliter, whiles the other noted in plant height and days to maturity
characters were non significant. The genotypes among all five genotypes. These results are in

3 and genotypes 5 produced highly significant harmony with those found by (23),(17)and
effect for plant height, days to maturity and (16).
Hectoliter, while the other genotypes were non
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Table 4. Analysis of variance for five durum wheat on yield and some traits growing in three
environments.

M.s
1000- Hectoliter Plant Grain Dayto Day to
seed Kg/100Lt height Yield flowering maturity
Genotypes df weightg Cm T/ha.
1 1 *7.11 *1.140 451 0.001 0.99 0.06
2 1 251 0.18 6.48 0.08 0.99 0.18
3 1 224 0.150 *%21.99 0.02 0.00 **4.08
4 1 3.67 0.17 1.10 0.02 0.00 *%8.81
5 1 069 **2.52 1.14 0.11 *%1,99 0.57
Pooled 30 1.19 0.19 2.35 0.25 0.47 0.23
error
*and** significant at 0.05 and 0.1 probability lever revealed the shortest plant

respectively

Table5.exhibited that durum wheat genotypes
performance for yield and some traits among
three different environments. Thus, the
genotype 1 gave the highest weight
(48.869)for 1000-grain, and the rest genotypes
recorded values between 42.74 to 44.60g with
non-significantly differences .For hectoliter
,the genotypes 2 recorded the highest value
84.88 followed by genotypes 1, when gave
83.37 ,the genotypes 3 had the lowest
hectoliter 82.02. Regarding the plant height,
the genotypes 5 showed the tallest plant height
(88.11cm) and this genotype not varied with

height(80.00cm).Concerning to grain yield, the
genotype 2 gave the maximum grain yield
(2.37), compared to 1.94 for genotype 5 and 2-
18 for genotype 1. The genotype 1 gave
highest yield because the extending of the
period of grain filling (days to maturity).For
days to flowering and maturity the genotypes
4 reported the earlier days to flowering and
maturity with value 104.66 and 141.55
respectively, whilst the genotypes 1 gave the
period to flowering and maturity 110.55 and
144.44 days, respectively these results are in
agreement with finding by (5),(15), (20) and
(8).

genotype 3,2,4, whereas the genotypel
Table5. Genotypes performance for yield and some traits at three different environments
Genotypes 1000-seed Hectoliter Plant Grain Days to Days to
weight g kg 100 height cm yield flowering maturity
T/ha

1 48.86 a 83.37 b 80.00 b 218 ab  110.55 a 144.44 a

2 4397 b 84.88 a 87.00 a 2.37 a 108.44 b 142.00 b

3 44.28 b 82.02 ¢ 87.77 a 1.98 b 107.11 ¢ 142.33 b

4 44.60 b 82.74 bc 86.88 a 2.00 b 104.66 d 14155 b

5 42.74 b 82.78 bc 88.11 a 1.94 b 106.0 ¢ 143.66 a
Statistical analysis for some  genetic plant height and days to flowering and low for
parameters for yield and some traits in five the rest traits and ranged between 0.08 to
durum  wheat genotypes over three 0.042.The genetic advance as the mean was

environments were presented in Table6. This
study indicated that the phenotypic variation
was more than the genotypes variation for all
studied traits. The variation for genotype was
high for plant height and low for the rest
characters .The genotypic of coefficient were
low for all traits ,while the phenotypic
coefficient was moderate for 1000-grain
weight and grain yield and low for the others
traits .For heritability broad sense ,the results
in the same table exhibited moderate value for
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low for all traits 1.20 to 7.52 for hectoliter and
1000-grain yield. The results above, showed
lowest differences in  genotypic and
phenotypic coefficient of variability in the
three environments, which indicant that large
amount of variation was contributed by
environmental influence and low by genetic
components and non-additive gene effect
indicates that genotypes can be improved
hybridization method. Similar result have been
recorded by (11),(22) and (21).
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Table 6. Some genetic parameters for yield and some traits in five durum wheat genotypes

Parameters 1000-seed Hectoliter Plant Grain yield Days to Days to
weight g kg 100 height cm T/ha flowering maturity
Vg 8.50 1.43 28.82 0.01 7.71 4.29
Vgc 0.25 4.14 10.66 0.066 3.96 5.24
Ve 18.77 1.26 7.35 0.07 1.03 0.67
Vp 27.54 6.85 4484 0.15 12.70 10.21
Heritability 0.30 0.20 0.59 0.08 0.60 0.42
broad sense
GA 2.85 0.96 7.05 0.05 3.80 2.38
GAY 7.52 1.20 8.00 2.66 3.81 1.64
GCVv 7.69 1.49 5.92 5.31 2.78 1.43
PCV 13.83 3.25 7.65 18.67 3.57 2.21

The stability parameters for yield and some
characters in all five durum wheat genotypes
over three different environments were
presented in Table7. Grain weight the bi for
the five genotypes tested was 0.88 for
genotype 5 and 1.16 and sdi was not
significant indicating that these genotypes has
a good response to unsuitable environment.
For trait hectoliter the bi for genotype 2 0.89
and 1.14 for genotype 4 and sdi was not
significant so that, these mean that genotypes
has a good response for different environments
for this trait, whilst the genotypes 5 has (sdi)
more than one (high deviation from
regression) indicating that this genotypes was
not stable for all environments. Concerning to
plant height the value bi was close to one and
sdi more than one for genotypes 1,2,3 and
significant for genotypes 3 and can be
considered to be not stable under varying
environments since it showed significant
deviation from regression. For grain yield
Table 7, the results demostrated that the
genotypes 2 and 1 had a best stability
according to all parameters compared with
other genotypes and these genotypes had
highest value of grain yield 2.37 and 2.18 was
means they respond to good environment

because the regression coefficient more than
unity and deviation (sdi) not significant from
zero. Further more, the days to flowering ,it
has unity and sdi was not significant indicating
that the five durum wheat genotypes has a
good response to unsuitable environments,
trait days to maturity ,also showed that
genotypes 3 and 4 had regression coefficient
less than one and sdi was significant indicating
these genotypes more stable under varying
environments. Similar result have been
reported by (11) (19) (22)and (12) Goldring,it
is worthy to noting the importance of deviation
value for mean of each genotypes as a basis
for recommendation it. The linear regression
of the average of any of the six traits of the
single genotype over the average of all
genotypes in each environment resulted in
regression coefficient values ranging between
0.88 to 1.16 for 1000-seed weight, 0.89 to 1.14
for hectoliter, 0.79 to 1.14 for plant height,
0.71 to 1.14 for grain yield, 0.91 to 1.07 for
days to flowering, 0.92 to 1.62 for days to
maturity. These large variation in the
regression  coefficients,  especially  for
hectoliter, days to maturity and days to
flowering indicate the different response
genotypes to environment changes (Table 7).

Table 7.Stabiity parameter for yield and some character in five durum wheat genotypes

Genotypes 1000-seed weight (g) Hectoliter Plant height (cm)
Bi S*di X bi S*di X bi S*di X
1 0.90 5.87 48.86 1.12 111 83.37 0.88 2.28 80.00
2 0.98 1.27 43.97 0.89 -0.10 84.88 0.79 4.23 87.00
3 1.06 1.00 44.28 1.04 -0.13 82.02 1.04 **19.74  87.77
4 1.16 -2.43 44.60 1.14 -0.10 82.74 1.12 1.15 86.88
5 0.88 -0.54 42.74 0.99 2.24 82.78 1.14 -1.10 88.11
Grain yield (g) Days to flowering Days to maturity
Bi S*di X bi S*di X Bi S*di X
0,95 -0.01 2,18 1,03 0,79 110,55 1,62 -0.96 144,4
1,14 0.06 2,37 1.07 0,79 108,44 1,04 -0.84 142.0
1,13 0,01 1,98 1,02 -0.20 107,11 0,92 **3.05 142,3
1,04 0,01 2,00 0,96 -0.19 104,66 0,98 **7.78 1415
0,71 0,09 1,94 0,91 1,79 100,00 1,02 -0.44 143,6
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