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In order to understand the genetic structure of the agronomic traits related to
grain yield, seven spring bread wheat cultivars including Shavour, Talaei,
Khalil, Baharan, Taktaz, Araz and Arman were planted in a crossing block
and direct diallel crosses were performed among the seven cultivars to
produce F1 generation. The progenies of the crosses with their parents were
evaluated based on a randomized complete block design (RCBD) with three
replications at Gorgan agricultural research station in 2023-2024 cropping
season. The results showed a significant difference among the genotypes for
all the studied traits. Estimation of genetic parameters using Heiman's method
showed that the values of dominance variance were significantly greater than
that of the additive variance for grain yield, biological yield, 100-kernel
weight, number of grains per spike, number of spikelets per spike, spike
weight and grain weight per spike. Conversely, the values of additive variance
were significantly greater than that of the dominance variance for peduncle
length. Also. there was a small difference between the values of dominance
and additive variance for the plant height and spike length triats. For
biological yield, 100-kernel weight, number of grains per spike and number
of spikelets per spike, the proportion of dominant alleles and was greater than
the recessive alleles, whereas the proportion of dominant and recessive alleles
was equal in the other traits. High broad-sense heritability in grain yield and
biological yield and number of grains per spike and their smallish narrow-
sense heritability showed a greater share of the dominance effect in
controlling these traits. The results of graphical analysis showed that grain
yield, biological yield, number of grains per spike, number of spikelets per
spike, spike weight and grain weight per spike were controlled with
overdominance gene action, 100-kernel weight was controlled with complete
dominance gene action and other traits were controlled with incomplete
dominance gene action. The study of the distribution of parents around the
regression line showed that Shavour, Khalil and Talaei cultivars carried the
most dominant genes, whereas Araz and Taktaz cultivars carried the most
recessive genes in controlling grain yield and biological yield. These findings
suggest that crossing these cultivars could lead to the production of hybrids
with improved performance.
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Introduction

By progeny trial after a diallel crossing, the function of genes and inheritance of quantitative traits
can be estimated. This increases the ability to select parental lines, to participate in crosses, and
determines the management of generations in the segregating populations. Hayman’s diallel
method provides genetic information on allele distribution, degree of dominance, type of gene
action, effective gene groups, and heritability. The regression of array covariance (Wr) on array
variance (Vr) is used to interpret dominance relationships. Parental dispersion along this regression
line graphically reveals the genetic architecture of the studied traits. This study was conducted to
estimate heritability and to perform graphical analysis of the genetic parameters of traits affecting
grain yield in irrigated wheat, using a 7 x 7 half-diallel crossing design.

Material and Methods

In order to understand the genetic structure of grain yield and yield components, seven spring bread
wheat cultivars including Shavour, Talaei, Khalil, Baharan, Taktaz, Araz and Arman were planted
in a crossing block and direct crosses were performed among the seven cultivars to produce F1
generation. The progenies of the crosses with their parents were evaluated based on a randomized
complete block design (RCBD) with three replications in Gorgan agricultural research station in
2023-2024 cropping season.

Results and Discussion

The results of this experiment showed a significant difference among the genotyps for all the studied
traits. Estimation of genetic parameters using Heiman's method showed that the values of
dominance variance were significantly greater than that of the additive variance for grain yield,
biological yield, 100-kernel weight, number of grains per spike, number of spikelets per spike, spike
weight and grain weight per spike. In contrast, the values of additive variance were significantly
greater than the dominance variance for peduncle length. Also. there was a small difference between
the values of dominance and additive variance for the plant height and spike length. For biological
yield, 100-kernel weight, number of grains per spike and number of spikelets per spike, the
proportion of dominant alleles was greater than that of the recessive alleles, while the proportion of
dominant and recessive alleles was equal for the other traits. The high broad-sense heritability
observed for grain yield (92%) and biological yield (94%) and number of grains per spike (73%),
together with their relatively low narrow-sense heritability (45%, 39% and 34, respectively) showed
that dominance effects contribute substantially to the genetic control of these traits. Graphical
analysis indicated that grain yield, biological yield, number of grains per spike, number of spikelets
per spike, spike weight and grain weight per spike are controlled by overdominance gene action,
whereas 100-kernel weight is controlled with complete dominance gene action and the remaining
traits exhibited incomplete dominance gene action. The distribution of parents genotypes along the
regression line indicated that the Shavour, Khalil and Talaei cultivars possess a higher proportion
of dominant alleles, whereas the Araz and Taktaz cultivars carry a greater proportion of recessive
alleles governing grain yield and biological yield. These findings suggest that crosses among
cultivars may produce hybrids with improved performance.

Conclusion

The results of this study revealed that, since non-additive effects play a greater role in determining
grain yield, biological yield and yield components, any selection among the progenies should be
postponed until more advanced generations. In contrast, traits such as peduncle length, plant height
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and spike length can be effectively improved in the early generations. Grain yield was primarily
controlled with overdominance gene action, with Shavour, Khalil and Talaei cultivars possessing
the highest number of dominant genes influencing this trait.
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Table 2. Analysis of variance of agronomic traits, Wr-Vr, Wr +Vr and t-test for the regression slope in bread wheat genotypes in a diallel cross design
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Table 3. Analysis of variance for agronomic traits of bread wheat based using Hyman's diallel method

Sl e S0l
) a5 Mean Square
B C.'L""‘ -
SOV 303! s Shes s Shes O &ls slaws azli sl Jsb Cu.}')l Jsb U5 Ll O
df £l 03 s dlsds FIRWISYS FIRWYS JLure gy FIR FIC FIRWHYS
GYP? BIP HKW NGS NSS PDL PLH SPL SPW GWP
a salssl
@) =l 6 138.63** 338.28** 0.89%** 55.86%* 2.10m 33.75%* 97.72%* 1.71%** 0.30%* 0.24**
Dditive effect (a)
b) .
®) e 21 22.70%* 207.42%%* 0.16%* 50.32%%* 2.13* 20.47%* 51.24%** 0.94** 0.09"s 0.06"
Dominance effect (b)
bl) s> ot
®1) s e 1 13.42n 135.47** 0.49%** 6.89" 0.01"s 4.37m 0.10"s 1.62%* 0.26%* 0.01"s
Directional dominance (b1)
b2 x e slaol s i
02) 2t s e slobI OB A 2787FF  25633%% (.11 58.10%+ 1.48m 9.99* 1316 0.86% 007" 007"
Ambidirectional dominance (b2)
b3) e sleil i . .
- T 14 21.15%* 191.60** 0.15%* 50.10%* 2.56%* 26.12%%* T1.21%* 0.93** 0.09"s 0.06"
Residual dominance (b3)
o
54 3.66 17.77 0.03 17.04 1.06 3.23 5.71 0.25 0.07 0.05
Error

Sagmn b 5N 5710 a5 ly gme S S ™ e F
*, ** and ns: Significant at 5% and 1% probability levels and non-significant, respectively.
# GYP: Grain yield per plant, BIP: Biomass yield per plant, HKW: Hundred-kemel weight, NGS: Number of grains per spike, NSS: Number of spikelets per spike, PDL: Peduncle length, PLH: Plant height, SPL: Spike Length, SPW: Spike
weight, GWP: Grains weight per spike.
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Table 4. Estimation of genetic parameters for agronomic traits of bread wheat based using Hyman's diallel method
5 Slas 5 Sas U5 Lls slaws a3l Jsb ) Jsb O3 &ls O3

2ol 4L

Parameter Lls 03 55 alsas s o s o ISy oy s b alow o

GYP* BIP HKW NGS NSS PDL PLH SPL  SPW GWP
A E I

D) =l s 5.34nms 41.17m 0.09%* 2910 0.26" 10.06%*  20.79%*  0.36**  0.00  0.00"
Additive variation

(F) Sl 5 (o2l 3 3l S ol 0.00™ 34.67* 0.00™ 2.25% 0.72%* 0.00 ™ 0.00™ 0.00"  0.00  0.00™

Mean covariance of additive and dominance effects

Hi) e 5l

(H) e 3l 37.23%* 281.18%* 0.18%*  50.61%* 2.14%% 4.56™ 20.69%%  0.47%F  0.12%%  (.02%*

Dominance variation

(H2) < el o, s e

Dominance component indicating asymmetry of positive 28.08* 211.94* 0.14% 35.26% 1.04** 3.81% 18.49%  0.34** 011 0.03**

and negative effects
(he) =553 0 ol s odls S 0.00™ 0.00™ 0.00  0.01" 0.06™ 3.03%  9.80%*  0.00™  0.03* 000"

Overall mean dominance effect of heterozygous loci
E |
EB) oo bl 1.29 5.87 0.01 6.15 0.36 1.05 1.84 0.08 0.02 0.02
Environmental variation
Sl a3 Sl 2.64 2.61 1.40 4.16 2.83 0.67 0.89 1.14 - 3.55
Mean degree of dominance
ol 53 b s b0 o 1.00 1.38 1.00 1.20 2.81 1.00 1.00 1.00 - 1.00
Proportion of dominant and recessive genes in parents
S, L 55 glaes S sl

Number of groups of genes which control the character and 0.01 0.00 0.00 0.00 0.06 0.79 0.53 0.00 0.28 0.00

exhibit dominance

Jedl
I ERTR—S 0.92 0.94 0.90 0.73 62 0.86 0.89 079  0.56 0.29
Broad-sense heritability

. 1 - L]

E S 0.45 0.39 0.58 0.34 34 0.73 0.64 0.60 0.04 0.02

Narrow-sense heritability

)b;f""“ _}.& E) Al E) 7.0 ck.« 3 J:L;Lsu S S ) e E
*, ** and ns: Significant at 5% and 1% probability levels and non-significant, respectively.
# GYP: Grain yield per plant, BIP: Biomass yield per plant, HKW: Hundred-kemel weight, NGS: Number of grains per spike, NSS: Number of spikelets per spike, PDL: Peduncle length, PLH: Plant height, SPL: Spike Length, SPW: Spike
weight, GWP: Grains weight per spike.
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Figure 1. The Vi/Wr regression lines for agronomic traits of bread wheat
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