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Article Info ABSTRACT
Article type: Background and Objectives: Wheat is the first important grain in the
Full Length Research Paper  world and one of the strategic products of the country and the main source
of protein and calories. Due to the growing trend of world population, the
Article history: production ar_1d expansion of new var_ieties, has always peen and will
Received: 01.18.2022 always be pf mteres_,t to wheat breeders in the world. To achieve favorable
Revised: 04.16.2022 outco_mgs in b_rgedlng programs, selectlpq of pa(e_nts pased on general
Accepted: 05.29.2022 combining ability and specific combining ability is so important.
Therefore, aim of this study was to investigate the general and specific
combining ability of five different wheat cultivars and F; hybrids derived

Keywords: from them in order to study the genetic structure and heritability of yield
Combining ability, and its components to determine the type of breeding method and selection
\E/)V'ﬁ”et'v of suitable parents and hybrids.
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Yield and Heritability Materials and Methods: In this study, five wheat cultivars including

Kuhdasht, Karim, Qaboos, Aseman and Line 17, were crossed in a half-
Diallel methode in the research farm of the Agricultural Research Station
of Gonbad-e Qabous in 2018-19. In order to comparative experiment,
seeds of 10 F; generations and parents were planted in a randomized
complete blocks design with three replications in 2019-20. Then,
traits days to spike emergence date, plant height (cm), spike length (cm),
number of grain per spike, 1000-grain weight (g), plant yield (g / m%)
were recorded /measured.

Results: Significance of analysis of variance indicated the existence of
genetic differences between the genotypes and the possibility of continuing
the analysis by Diallel method. Based on the results of genetic analysis
based on the two method Griffing B models, general and specific
combining abilities were significant for all traits, which indicates the
simultaneous effect of additive and non-additive effects of genes in
controlling traits. However, the share of additive gene effects for all traits
except 1000-seed weight was higher than non-additive gene effects. In
terms of increasing in spike length, number of seeds per spike, 1000-seed
weight and yield, Aseman cultivar was the best compound. Also, line 17
cultivar with the lowest general combinability was the best one in of early
maturity and dwarf traits. The best hybrid for 1000-seed weight and yield
was Kuhdashtxlinel7, that had the highest specific combining ability. The
results of the Jinks-Heyman test indicated that hypothesis of the genetic
analysis were satisfied only for plant height, number of seeds per spike,
spike length, plant yield. Evaluation of genetic parameters by Hayman
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method showed that the parameters D and H1 were significant, but the high
contribution of variance D showed that the additive effects of genes action
had greatest importance in genetic control of these traits. The rate of
specific heritability also varied from 0.63 in number of seeds per spike to
0.93 for plant height.

Conclusion: Result of Griffing and Hayman indicated, additive and non-
additive gene effects were effective for all traits. But, the low values of the
mean degree of dominance and regression line break in the positive part of
the Wr axis and also the significance of the GCA/SCA ratio indicate the
high share of additive effects in the control of these traits. Therefore, due to
the importance of additive effects, the selection method can be a suitable
method to breeding these traits.

Cite this article: Ahangar, Leila, Ghojogh, Hassan. 2023. Combining ability analysis and genes
effect for grain yield and its’ components in bread wheat. Journal of Plant Production
Research, 29 (4), 121-139.
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Table 1. Characteristic of cultivars and parants lines in diallel cross of bread wheat.
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Table 2. Normality test analysis of data related to evaluated traits.
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sig 0.13™ 0.2™ 0.14"™ 0.2" 0.2™

™ non-significant at 5 probability levels, respectively

A3 0 Jlazl o 3 Sl fme ™

'(“x‘f 035 Shes gl g5 Shae (wlidcsn; Oliv kbl 4 Y Jgds
Table 3. Analysis of variance of morphological, field and its components traits in wheat.

B 35 shias NP RN KRR A 03 Sond
L ts - ;
Scalicas df Ao 5eb Plant Spike i 53 e o
Source of variance Days to spike h(elgl‘)]t h(engt)h No. of grain (1;?23] Sll:lnc}
cm cm i
emergence Date per spike Weight (@.m?)
Repeat SIS 2 0.28™ 0.09™ 0.26 0.42"™ 0.69™ 25.69 ™
Parents oMl 4 17.73" 802.06™ 12.9™ 17.16™ 8.7" 13557
Hybrids la 33 9 42" 386.98" 10277 10.017 6.7" 1696.3”
Genotype G55 14 78" 492837  10.85" 11.49™ 6.98"  2541.50"
cv ks gy - 1.44 3.57 5.48 3.08 5.04 5.85
Error o 28 0.71 1.35 0.048 1.01 0.42 28.81

e

o) 50 s e 53 s e 5 Sl b S 0 TS
™, * and ** non-significant and significant at 5 and 1% probability levels, respectively
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Table 4. Diallel analysis of variance of traits measured in wheat based on the second method of Griffing model
along with General and Specific combining ability values.

G 5y sliss &l slass O3
oS ol Ao Jsb B
St e o PIaCnt Spike diwss sl SnoS
Source of variance Days to spike height length No. of 1000 Plant y_|2eld
emergence (cm) (cm) grain per Grain (g.m*)
Date spike Weight
GCA S SaleS S 4 20.7" 1623.99”  28.68™ 342" 1101  6798.32"
SCA ot S pdeS 5 10 26" 40.37" 3.72" 24 537" 838.77"
MS(GCA)/MS(SCA) - 7.98™ 4022 7.707 14.25™ 2.05 81"
3%a e SaheS S el - 0.86 75.4 1.18 1.5 0.26 283.7
8% erat GakSS ol - 0.64 13.03 1.22 0.47 1.65 270.05
82 | 8% - 1.34 5.7 0.96 3.15 0.16 1.05
8% ase Lol 0.68 1.26 0.048 0.97 0.42 28.6

®

Loy }OJL‘Q—:"CLN)})‘JL;'\M%J:A{**J"'
* and ** significant at 5 and 1% probability levels, respectively

.r.\;fja ol ‘5,;‘@3!.\3! olaw gl w.\.ﬂ‘, Y ‘_;J.l.:\a‘g..:SJJ Skl ;,,Tﬁ—a Jdad=

Table 5. Estimation of parents’ general combinability for traits measured in wheat.

G o3, aliws Z oy . L1y slaws
" 7 oS gl e I $laslse O g5 Slas
o o )5k i FIR
b : ’”‘% hP[ar;}t Is‘p'kﬁ =2 1000 Grain  Plant yield
arents Days to spike eight engt No. of grain  weight (9m?)
emergence Date (cm) (cm) per spike
Line17 WepY -1.29” -7.89” -0.84” -1.47 -0.97 -28.93 "
Koohdasht Coida S 1.22" 536" -0.07 -1.27 05" -1.70
Karim =S 0.6" -2.98" -0.66™ 0.35 -0.13 5.92"
Qaboos et 0.085 1.88" -0.45™ 154" -0.38" 19.92”
Aseman Sled -0.62 14.35" 2.03” 0.73" 0.92" 478"
S.E (gi) 0.16 0.22 0.04 0.19 0.12 1.04

*and ** significant at 5 and 1% probability levels, respectively
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Table 6. Estimation of the specific combining abilities of the evaluated traits.

Lo 3 oo b U 5, sl al.:ftw)\ s Jsb o s @ls slaws <laslza 05 <y 5 Shas
Crosses Days to spike Plant height ~ Spike length  No. of grain per 1000 Grain Plant yield
emergence Date (cm) (cm) spike Weight (g.m?)
1x2 -0.77 -1.06 0.43" -1.01 26" 20.87"
1x3 -0.51 -2.44" -0.25" 0.41 0.156 11.92"
1x4 0.031 1.37" 0.64" 0.88 -159" 3.59
1x5 1417 456" 2.06" -0.63 -1.26" -25.94™
2x3 0.31 437" -0.79” -0.44 0.41 11.68"™
2x4 0.84 217" -0.60" 1.03 -0.37 8.68"
2x5 21117 3.03" 0.92" 15" -1.64" 1717
3x4 -153" -0.54 0.52" 0.46 0.49 -7.94"
3x5 0.174 3.32" 0.74" 0.27 0.43 -11.13"
4x5 0.69 0.46 -0.70" -0.92 1.14" 421
S.E (sij) 0.42 0.56 0.11 0.49 0.32 2.69

*and ** significant at 5 and 1% probability levels, respectively

SR e Ll i1 CIts 6p s Shas 5 als,l i
oo > Skes gl Slie Gl sl
H oSS oSk Fooslel (YA) 55 5t
Sa sl Cliv sl e (G 5 Rl
(P<e/v0) obssme 6 3 Sas 5 (P<e/4)Y)
5 G T S5 sl pde s 4 oS A
Cadle O35 Iote g Sl os llls 5 oslee
Sl ) Sl oSl Slio gl 2L
O3y e b e 51l G e g T &S
Slasdlae 53 Hls g 2i Sl pllly s

3 SN el Ry B bl sy

£

J‘“’J>\J°JL“‘:”‘C1‘—‘)>)\:' u—:—vj.va\.,kk}

Olal =0 o g6 =¥ o S T (dida S =Y VeV =) sl
Parents: 1- Linel7, 2- Kuhdasht, 3- Karim, 4- Qaboos, 5- Aseman
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Fig. 1. Regression line Wr on Vr for Grain yield Parents: 1- Linel7, 2- Kohdasht, 3- Kavir, 4- Qaboos, 5- Aseman.
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Table 7. Assay of diallel hypothesis using Hayman method for phonological, morphological traits, yield and its
components in wheat genotypes.

G 5, slass _ PHER RS
b 2ol e . oS tu.?)\ oo Jsb e wls)lza O3 repe :Jﬂ“&
Parameters ' ”Gl_’ Plant height  Spike length o 1000 Grain Plant yield
Days to spike (cm) (cm) No. of grain Weight (g.m?
Emergence Date per spike
b (Regression) 1.36 0.97 0.90 0.90 0.59 0.94
Ho: B =0 16.04™ 18.15™ 477" 7.2717 0.93™ 350"
Ho: B=1 -4.28" 0.62"™ 0.53™ 0.81™ 0.63™ 0.21™
Wr + Vr 280870.96 ™ 370286.04 ™ 50.02 ™ 8684.37 ™ 145281 ™ 819320034 ™
Wr —Vr 449827.43 ™ 31487278 ™ 16.91™ 8439.37 ™ 81932003.4™ 778447726 ™

# ns

MJJ\ﬁoJch}GM)b)\AE;‘M))B@MJ&%;QEMJ .
™, *and ** non-significant and significant at 5 and 1% probability levels, respectively

Jo.;.a U’i'-’J wh‘ﬁf.&fdug{é‘,}}): éjﬂq.ﬁ 6‘k|}bj$,\.o& ;wug’.ﬁq) Olaw U"Jlin 4;_)'9.'5—/\ J}J?

Table 8. Analysis of variance of morphological traits, yield and its components in wheat genotypes based on
Hayman method.

o eltftu:j e Jgb a3 als slaws G > Shas
i milie df _ _ _ _ _ ,
Plant height (cm) Spike length (cm) No. of grain per spike Plant yield (g.m™)
4 1623.99” 28.68" 34.20™ 6798.32"
10 40.37" 3.72" 2.42" 838.77"
b1 1 208.54" 7.86" 2.18 1.34
b2 4 24.52" 457" 0.88 1436.60"
b3 5 19.417 2.217 3.69 527.99"

doss ) 50 Jw}lcawwufn%;ﬁ*,*
*and ** significant at 5 and 1% probability levels, respectively

R Sy ) a.;Lé.‘:..allef.\.:fJ; 3,5 hes glil 5 3 ke mbidcsu; Sl gl (S gl gelyl 3550 -4 dgde

Table 9. Estimation of genetic parameters for morphological traits, yield and its components in wheat using
Hayman method.

S sl by oS el i b e $pp 0 Shos
Genetic parameters Plant height (cm) Spike length (cm) No. of grain per spike Plant yield (g.m?)
D 266.00™ 425" 470" 1663.91"
H1 42.13" 496" 0.57 1215.78™
H2 36.08" 371" 0.93 830.81"
-55.4” -0.77 -2.15 809.67"
E 1.35 0.05 1.02" 28.81
h2 52.52" 1.98" 0.00 0.00
\ (Hy/D) 0.40 1.08 0.35 0.85
RYT,(Wr+Vn)] -1.00 -0.83 -0.95 0.23
h? 0.99 0.99 0.70 0.97
h%, 0.93 0.74 0.63 0.72

#

ESTR jadw\chﬂ)zjlzw;ﬁ;;q”}
* and ** significant at 5 and 1% probability levels, respectively
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