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Table 1. Characteristics of the bread wheat genotypes in this study
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2- Bartlett test of sphericity
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Table 2. Combined analysis results of investigated traits of bread wheat lines under normal irrigatationand water

deficit stress conditions
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Table 3. Descriptive statistics and variation rate for investigated characteristics of bread wheat lines under normal

irrigatationand water deficit stress conditions
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Figure 1. Villon plot and Box plot for investiﬁated characteristics of bread wheat lines under normal irrigatation and

water deficit stress conditions. Violin plot s
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Box plot shows the distribution of data based on minimum, maximum, median and first and third quartiles.
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Figure 2. Villon plot and box plot for investigated characteristics of bread wheat lines under normal irrigatationand

water deficit stress conditions. Violin plot shown visualise the distribution of the data and probabilit

ensity and

Box plot shows the distribution of data based on minimum, maximum, median and first and third quartiles.
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Table 4. Mean value of kernel morphology, phenological characteristics and grain yield of bread wheat genotypes in
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Table 5. Mean value of kernel morphology, phenological characteristics and grain yield of bread wheat genotypes in
water deficit stress condition
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Table 6. Estimation of broad-sense heritability for characteristics under irrigation, water deficit stress conditions and

two enviroments
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Table 7. Phenotypic coefficients of correlation between investigated traits of bread wheat genotypes (normal irrigation condition in above diagonal and water deficit stress condition in below diagonal)
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Figure 3. Linear regression for grain filling duration, kernel width, kernel thickness, kernel length/width ratio,
susceptibility index (SI) and grain yield under normal irrigatationand water deficit stress conditions
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Table 8. ANOVA of stepwise regression for grain yield with other characteristics of bread wheat genotypes in

irragiation condition
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Table 9. Stepwise regression analysis of grain yield with other characteristics in irragiation condition
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Table 10. ANOVA of stepwise regression for grain yield with other characteristics of bread wheat genotypes in water

deficit stress condition
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Table 11. Stepwise regression analysis of grain yield with other characteristics in water deficit stress condition
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Table 12. Factor analysis for investigated traits of bread wheat genotypes in irragiation condition
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_ Figure 4. Bioplot for investigated traits of bread wheat genotypes based on first two factor under normal
irrigatationand water deficit stress conditions. DTH: Day to heading, DTF: Day to flowering, DTM: Day to maturity,
GFD: Grain filling duration, KL: Kernel length, KW: Kernel width, KT: Kernel thickness, KL/KW: Kernel

length/width ratio, PH: Plant height, PL: Peduncle length, PW: Peduncle weight, SL: Spike length, SW: Spike
weight, TGW: Thousand grain weight, GY: Grain yield
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Table 13. Factor analysis for investigated traits of bread wheat genotypes in water deficit stress condition
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Abstract

Water deficit is one of the most important abiotic factors limiting growth, which adversely
affect growth and crop production. In order to study the relationship between kernel size and
phenological characteristics on grain yield, 46 local bread wheat genotypes along with four
varieties were evaluated in randomized complete block design with three replications under
irrigation and water deficit stress conditions. Phenological characteristics including day to
heading, day to flowering, day to maturity and grain filling duration, and kernel size traits
including kernel length, kernel width, kernel thickness and kernel length/width ratio were
measured. Analysis of variance revealed significant differences among genotypes for the studied
traits. Results showed drought led to decreased grain yield (0.49), thousand arain weight (0.29),
spike weight 50.28), peduncle weight (0.20), grain filling duration (0.17), kernel width (0.16)
and increased kernel length/width ratio as compared with irrigated condition. Stepwise
regression _ar)a(ljysw revealed that under irrigated condition, spike weight, Sﬁlke length and plant
height justified the majorltﬁ of grain yield variation, whiles under drought stressed condition
grain filling duration and kernel width showed the hlghest impact on grain yield variation.
Factors analysis identified four factors which explained 75.4% of the total variation. On the
basis of these results, it is concluded that criteria such as grain filling duration, kernel width,
peduncle weight and thousand grain weight could be considered as effective criteria for
selecting to improve grain yield in water-limited environments.

Keywords: Bread wheat, Factor analysis, Kernel size traits, Phenological characteristics,
Water deficit stress



