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Abstract
Backg‘round: Drought stress is one of the most important factors limiting the yield of crops,

INDEXED IN

especially in semi-arid regions of the world. Therefore, studying and investigating plants
resistant to these conditions can be useful for the agricultural industry and the country's
economy.

Methods: To evaluate this capacity overall performance grain durum wheat genotypes in drought
conditions and overview a number of the developments related to yield, and a few decided on advanced
genotypes, 10 genotypes of Durum wheat within side the 2017-2018 cropping year.

Results: The evaluation of variance confirmed great variations among the developments evaluated in
phrases of strain and there has been no tension. Also, amongst genotypes in phrases of height,
important spike length, grain weight, and there has been a great distinction in yield. Performing
evaluation Factor, via evaluation, most important four additives 82.67 percentage of overall running
modifications have been justified.

Conclusion: The consequences imply the significance of component coefficients traits of overall and
fertile tillers, main spike length, 1000-seed weight, and yield decided on genotypes is suitable for dry
conditions.
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Introduction

At present, durum wheat is grown mostly in rainfed
areas of the Mediterranean region under stressful and
variable environmental conditions [1-3]. Developing
high-yielding wheat cultivars under drought conditions
in arid and semi-arid regions is an important objective
of breeding programs [4-6]. The frequency and severity
of extreme weather events including drought are
predicted to increase due to global warming, which
consequently increase the risk of food security [7-10].
Wheat, the world-widely dominant staple crop, is very
sensitive to drought stress, especially those occur during
the reproductive stages [11,12]. Drought leads to water
loss in plant, decreases leaf stomatal conductance and
photosynthesis. However, the responses of water status,
stomata behavior and photosynthesis to drought largely
differ between drought tolerant and sensitive cultivars
[13]. Considering that performance is a polygenic
adjective, and its heritability is high to achieve high
yield, selection used by Performance components
[14,15]. Dryness of the most important factor limiting
production of crops including wheat in the world and
Iran. This Topic is more important in dry and semi-arid
regions of the world [16-18]. Importance of this subject
is determined when we know which more than 1/4 part
ground is dry and estimated that about 1/3 of the world's
cultivable land under water shortage conditions are in
range [16]. The development of high-yielding durum
wheat genotypes is a major objective in breeding
programmes and the genetic variation for the target
selected trait is necessary to have suitable response to
selection [19]. Further, these yield components are
influenced by environmental fluctuations and some of
them like grain per spike number, thousand grain
weight, peduncle length, awn length, spike length,
kernel number per spike, and grain weight per spike
affect the durum wheat tolerance to drought stress [20-
22]. According to previous investigations, number of
grains per spike, thousand seed weight and number of
tillers have direct and positive effects on durum wheat
yield [23-25]. Yield and the adjective little are controlled
by many genes. Heritability of this trait also due to the
interaction of genotype and environment, so choose
based on lower yield in order to improve it may not be
very effective [26-29]. Especially early generations of the
large number of genotypes and genotypes assessed as
having repeated testing does not return if no good
genetic [30-32]. Drought stress may cause a reduction
in the vyield-related traits, but particularly, in the
number of spikes per unit area and the number of grains
per spike [33], while grain weight is negatively
influenced by drought stress during grain-filling period
[34]. It is necessary to investigate the genetic diversity
in the currently used durum wheat genotypes in order to
maintain a desirable level of genetic variation for future

improvement programs. [35-37] in his studies on bread
wheat cultivars showed that the harvest index, kernels
per year per plant and spike length were important
components of performance and selection It could be
the basis for improved performance to be effective
[38,39]. given that a significant proportion of land under
wheat cultivation in arid and semiarid regions has been
the aim of this research employing statistical methods
on factor analysis the resulting data, to review the
structure of complex traits and determine the relative
importance of traits associated with performance, to
identify genotypes resistant to drought, for use in future
breeding programs for high yield per unit area in dry
conditions. This investigation was performed to clarify
the relationship between durum wheat grain yield and
its components under non-stressed and water-stressed
(drought) conditions [40-42]. The aim was to provide
theoretical foundations to guide durum wheat breeders
who are researching the genetic association of the main
agronomic traits and their influence in durum-wheat
productivity. To achieve this goal, the relationship
between grain yield and its components for durum
wheat was studied using principal component analysis
and factor analysis as multivariate statistical procedures
under drought and non-stressed conditions.

Methods

The experiment was carried out in the fall of 2017-2018
in the field of Islamic Azad University, Ardebil branch
with geographical coordinates of 48° and 30" of eastern
longitude and 38° and 15: of northern latitude and
height of 1350 m from sea level; some parts of this
experiment was done in biotechnology laboratory of
Islamic Azad University. The climate of the location was
semi dry and cold, and it has a long term dry season
especially in the summer. The soil of the region is loam
clay type. This type of soil is poor in terms of organic
materials and its amount was 0.7%. The
physicochemical results of the soil samples are
presented in Table 1.

The present work was carried out using 10 wheat
cultivars, arranged as randomized complete block
design (RCBD) under irrigated and rain fed conditions
with four replications.

Stress treatments included
1.  whole irrigated (100 percent used water based
on the plant demand at various growing stages)
2. Limited irrigation (water supply until anthesis
and after wards drought employing as water
withholding until the end of growing stage).
Each genotype was planted on five rows placed 2 cm
apart. Distances between irrigated and drought blocks
were 2 m but were 3 m between the two irrigated or
drought blocks. Upon the planting, irrigated was
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performed for whole blocks to moisten soil profile in the
rhizosphere of all cultivars to facilitate germination.
Irrigation was done as flooding at the harvest time, to
prevent border effect, 50 cm of each row from both sides
were eliminated to harvest and following traits were
measured: plant height, total number of tillers, fertile
tillers, main spike length, main spike weight, total plant
dry weight, number of seeds per spike, number of seed
seeds per main spike and seed weight per main spike.
Also, seed yield of each block was measured.

Data were analyzed using SPSS16 for analysis of
variance and Duncan’s multiple range tests was
employed for the mean comparisons.

Results

It was cleared that the differences between irrigated and
drought, were significant for the majority of traits. Plant
height, main spike length, Total plant weight, grains per
main spike, Grain weight per main spike, 1000-seed
weight, yield (P<0.01) were significant and the rest, were
insignificant. Investigation of interaction effect
between genotypes and irrigation status illustrated that
except plant height and yield (P<0.01), total tillers
(P<0.05) was significant, and the rest did not show
significant difference traits. Golibagh and barakatli
genotypes possessed the higher yields under rain fed
than irrigation while mean yield of genotypes under
irrigated significantly was more. By exerting stress, yield
was decreased in the majority of genotypes but in Germi,
Sarab, Sharg, 110117, Golibagh and barakatli, genotypes
this trend was increasingly which caused interaction
effect.

Since the correlation coefficients may complete
information on the relationship between different traits
and not to provide benefits according to several
multivariate statistical analysis to understand the deep
structure of data, factor analysis was used. Table 2 shows
the especially bases in factor analysis.

- MS
S.0.V df Total grains per Grain weight 1000 grain
plant main per main weight
weight spike spike
Rep 1 - - -
Condition 1
Genotype 21
C*G 21
Error 43 61.25 14.25 0.06 17.52
Table 3: Results of analysis of variance
Component Initial Eigenvalues
% of Variance Cumulative %
1 41.26 41.26
2 17.95 59.57
3 12.01 72.16
4 9.89 82.67

Table 4: Especially bases in factor analysis

Discussion

Note that in terms of entering or not yield the factor
analysis of differences of opinion among experts there ,
so in order to compare the two views presented in two
modes, factor analysis for existing data was conducted.
[31,41-43] as examples in the factor analysis did not
yield the intervention. While most researchers entering
the performance together with the other characters in
the factor analysis were emphasized . As seen in Table 3,
the total four factors’ 82.67 percent of the data changes
were justified. First factor the highest volume (41.26
percent) of changes in the data. The second factor (17.95
percent) of changes in the data fills large and positive
coefficients for grain weight per main lavender, seed
number and weight of the original lavender lavender was
the original as we can factor in the spike characteristics
Rate Nanm said. [43] in the third factor as spike features
were introduced. These coefficients indicate that the
genotypes have high levels of second factor regardless of
other characteristics has a long and fertile spike with
more grain number and grain weight would be greater.

Soil texture v > 2 A P = - 5 8 m » =
= - 3 z ~ 5 B2 ] o]
Soil type $82 (997|922 |9eq (T80 | 25 %0z 5 | =
q o
Sand | Silt Clay 82§% |E8F |5%E |8cB 8888 g 8 g & 8 = 2
58 g g8 |&8 B8 |EERS E- = ~'<§ 8 S g
Clay loam 31 41 28 460 4.8 0.103 0.97 4.8 7.8 2.6 48 0-30
Clay 40 36 24 290 2 0. 056 0.47 7 8.2 2.4 45 30-60
Table 1: Results obtained from analyzing the sample soils
MS
S.0.v df Plant height Total tillers Fertile tillers yield Main spike length Main spike weight
Rep 1 ok ok ok - ok 0.012
Condition 1 ok - P
Genotype 21 o *
oG N pe * - P " "
Error 43 117.29 2.37 2.16 458.24 0.70 0.14
Table 2: Results of Analysis of variance for studied traits
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Spike components (length, spikelet number, number of
fertile florets and grain number) have more impact on
performance.

The third factor in having (12.01 percent) of the
changes has positive and large coefficients for the 1000-
grain weight and yield. Having the fourth factor (9.89
percent) of the changes has positive and large
coefficients for main spike lenght. [43] reported in the
third factor. Evaluation of advanced bread wheat
genotypes has shown that more figures with a height of
Early access and enjoy high performance [44]. [44] the
relationship between grain yields quantitative traits
through factor analysis in wheat expressed changes from
entering or failure in performance analysis results where
not significant impact on factor was achieved [17,18,32].
in general the result of such inference is that the traits
related to grain yield and spike characteristics can index
important for the evaluation and improvement of wheat
varieties to be. So we can use these traits for increasing
yield. This test is recommended on most varieties and
wider levels also done.
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