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Table 4. Estimation of genetic parameters for agronomic traits of bread wheat based using Hyman's diallel method
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Figure 1. The Vr/Wr regression lines for agronomic traits of bread wheat

2 S b i ewe,Sy s BLbl o il iSTy,
g M Ayl Siglaw 3,Sles 5wl 3 Sles Claw
28 b ag i glagy i @bl OB re
ISy Jsb 5 aliw po &by 59 el jo aiby dlaw clew
POl plo 4 Coms (ot B (lagj blogys o)
3,Sles iy dSlas (gly oddodalin jujeyis LS
o) codle 398 Joo Sl (U ab 2o 59 9 Sofglyn

g

LTSN
Ol gt pheo 4 dags Lol L Giagh ol @ls
hes s 3,8les (K55 S5 0 o bl
@i ) dodiw ol Jols 5,Skes gl 9 SSjodgw
O 30 LS Gl i &l Mo 59 9 b jd il s
2l el 4ty s s b il (cla 3 gl
9 g gl Slao (SB5 2900 4 G g5 0 &S Jl>
b 08 pladl Slesde gl fud jo (25 U gy oliw


http://dx.doi.org/10.52547/jcb.14.41.1
http://jcb.sanru.ac.ir/article-1-1325-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-25 |

[ DOI: 10.52547/jch.14.41.1]

ol g 9 (Sgw dlews LS 68l da
\ Wy e I¥Y olos /WMJ)Q@ J /Jcl))' oblS ZMol doliingly

a4 gl gl el glie 5 (5y5laS ohigel ST g a8
).im) 9 )JJJU U’“mﬁ)’ U’i‘ Pbul 9 lmul d.)w d)m 9 CM..@‘ ust.n}u 5 w}o [SPWN) 0)9)4 )l )..9‘.> dlis

Do o ags +— o Y=o Y= IVO-AAN ¥ oylad 4 )0 o Jlag 4

&l

1. Abdi, H. and M.H. Fotokian. 2017. Graphical analysis of grain yield and its components in some
bread wheat cultivars by diallel Hayman method. Iranian Journal of Agriculture Sciences, 48(4): 913-
922. (In Persian).

2. Ahmadi, J., A.A. Zali, B.Y. Samadi, A. Talaie, M.R. Ghannadha and A. Saeidi. 2003. A study of
combining ability and gene effect in bread wheat under stress conditions by diallel method. Iranian
Journal Agriculture Science, 34(1):1-8 (In Persian).

3. Baloch, M.J., G.M. Channa, W.A. Jatoi, A.W. Baloch, I.H. Rind, M.A. Arain and A.A. Keerio. 2016.
Genetic characterization in 5x5 diallel crosses for yield traits in bread wheat. Sarhad Journal of
Agriculture, 32: 127-133.

4. Barnlard, A., T. Labuschange and H. Niekerk. 2001. Heritability estimates of bread wheat quality
traits in the Western cape province of South Africa. Euphytica, 127: 115-122.

5. Cemal, Y., B. Faheem Shehzeol and O. Hakan. 2009. Genetic analysis of some physical properties of
bread wheat grain. Turkish Journal of Agriculture and Forestry, 33: 525-535.

6. Ejaz-Ul-Hassan, S. and I. Khalig. 2008. Quantitative inheritance of some physiological traits for
spring wheat under two different population densities. Pakistan Journal of Botany, 40(2):581-587.

7. Eshaghi Shamsabadi, E., H. Sabouri, H. Soughi and S.J. Sajadi. 2019. Diallel analysis of some
important Morpho-Phenological traits in bread Wheat (Triticum aestivum L.) crosses. Iranian Journal
of Genetics and Plant Breeding, 8(1): 45-54.

8. Golparvar, AR., S. Mottaghi and O. Lotfifar. 2011. Diallel analysis of grain yield and its components
in bread wheat genotypes under drought stress conditions. Plant Production Technology, 3(1): 51-62
(In Persian).

9. Hama Amin, T.N. and S. Towfiq. 2019. Inheritance of grain yield and its related characters for 5x5
diallel cross of F1 bread wheat. Ecology and Environmental Research, 17(2): 3013-3032.

10. Hayman, B.1. 1954. The theory and analysis of diallel crosses. Genetics, 39: 789-808.

11.Heidari, B., A. Rezaie and S.A.M. Mirmohammadi Maibody. 2006. Diallel Analysis for the
Estimation of the Genetic Parameters of Grain Yield and Grain Yield Components in Bread Wheat.
Journal of Crop Production and Processing, 10(2): 121-140 (In Persian).

12.llker, E., F.A. Tonk, M. Tosun, M. Altinbas and M. Kugukakga. 2009. Inheritance and combining
ability in some powdery mildew resistant wheat lines. Crop Breeding and Applied Biotechnology, 9:
124-131.

13. Igbal, M., A. Navabi, D.F. Salmon, R.C. Yang and D. Spaner. 2007. Simultaneous selection for early
maturity, increased grain yield and elevated grain protein content in spring wheat. Plant breeding,
126(3): 244-250.

14. Kamaluddin, R., R.M. Singh, L.C. Prasad, M.Z. Abdin and A.K. Joshi. 2007. Combining ability
analysis for grain filling duration and yield traits in spring wheat (Triticum aestivum L. em. Thell.).
Genetics and Molecular Biology, 30(2): 411-416.

15. Khahani, B., M.R. Bihamta and B. Naserian. 2018. Estimation of general and specific combining
abilities of morphological traits and grain yield in bread wheat. Journal of Crop Breeding, 10(25): 53-
62.

16. Kumar, A., H. Harshwardhan, A. Kumar and B. Prasad. 2015. Combining ability and gene interaction
study for yield, its attributing traits and quality in common wheat. Journal of Applied and Natural
Science, 7(2): 927-934.

17. Kumar, J., A. Kumar, M. Kumar, S.K. Singh and L. Singh. 2019. Inheritance pattern of genes for
morpho-physiological and vyield traits in wheat (Triticum aestivum L.). Cereal research
communications, 47(2): 191-204.

18. Ljubic¢i¢, N., S. Petrovi¢, M. Kosti¢, M. Dimitrijevi¢, N. Hristov, A. Kondi¢ and R. Jevti¢. 2017.
Diallel analysis of some important grain yield traits in bread wheat crosses. Turkish Journal of Field
Crops, 22(1): 1-7.

19. Makumbi, D., G. Alvarado, J. Crossa and J. Burguefio. 2018. SASHAYDIALL: a SAS program for
Hayman'’s diallel analysis. Crop Science, 58: 1605-1615.

20. Moghaddam, M. and H. Amiri Oghan. 2010. Biometrical methods in quantitative genetic analysis.
Publication of Tabriz University, Tabriz, Iran, 415 pp (In Persian).

21. Mohammadi, M., P. Sharifi, R. Karimizadeh and M. Rostaei. 2017. Evaluatingthe genetic parameters
for some morpho-physiological traits in wheat using diallel analysis. Cereal Research, 7(3): 343-356
(In Persian).


http://dx.doi.org/10.52547/jcb.14.41.1
http://jcb.sanru.ac.ir/article-1-1325-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-25 |

[ DOI: 10.52547/jch.14.41.1]

= g g By e LS8, dnw
A oy il gy 3l ookl b ()b paiS aily 3, Slas slinl g 3,Sles (S5 4 jo0

22.Mousavi, S.S., B. Yazdi-Samadi, A.A. Zali and M.R. Ghanadha. 2006. Study GCA and SCA effects
of quantitative traits of wheat in normal and water stress conditions. Iranian Journal of Agriculture
Sciences, 37: 227-238 (In Persian).

23.Nagar, S.S., P. Kumar, S.R. Vishwakarma and V. Gupta. 2018. Genetic analysis of grain yield and its
component traits using diallel analysis in bread wheat. Wheat and Barley Research, 10(1): 45-51.

24, Ojaghi, J. and E. Akhundova. 2010. Genetic effects for grain yield and its related traits in doubled
haploid lines of wheat. International Journal of Agriculture and Biology, 12(1): 86-90.

25.Okuyama, L.A., L.C. Federizzi and J.F. Barbosa Neto. 2005. Plant traits to complement selection
based on yield components in wheat. Ciéncia Rural, 35: 1010-1018.

26.Rashid, M.A.R., A. Salam Khan and R. Iftikhar. 2012. Genetic studies for yield and yield related
parameters in bread wheat. American-Eurasian Journal of Agricultural and Environmental Sciences,
12(12):1579-1583.

27.Rigatti, A., AJ. Peregrin, C. Meier, A. Lunkes, L.A. Klein, A. Da Silva, E.P. Bellé, A.D.B. Silva,
V.S. Marchioro and V.Q. De Souza. 2018. Combination capacity and association among traits of grain
yield in wheat (Triticum aestivum L.): A Review. Journal of Agricultural Science, 10(5): 179-187.

28. Sadeghi, F. 2014. Estimation of genetic structure of yield and yield components in bread wheat
(Triticum aestivum L.) using diallele method. Journal of Crop Breeding, 6(13): 101-113 (In Persian).

29. Sadeghzadeh-Ahari, D., P. Sharifi, R. Karimizadeh and M. Mohammadi. 2018. Estimation of genetic
parameters of yield and yield components in rainfed durum wheat through diallel cross. Journal of
Crop Breeding, 10(25): 176-184.

30. Shanahan, J.F., D.H. Smith and J.R. Welsh. 1984. An analysis of post-anthesis sink-limited winter
wheat grain yields under various environments. Agronomy Journal, 76(4): 611-615.

31.Sharma, R. 1998. Statistical and Biometrical techniques in plant breeding. Publishers H.S. Poplai for
New Age International Limited, New Delhi, 178-197 pp.

32. Shehzad, M., S.B. Hussain, M.K Qureshi, M. Akbar, M. Javed, H.M. Imran and S.A. Manzoor. 2015.
Diallel cross analysis of plesiomorphic traits in Triticum aestivum L. genotypes. Genetics and
Molecular Research, 14(4): 13485-13495.

33.Shewry, P.R. and S.J. Hey. 2015. The contribution of wheat to human diet and health. Food and
Energy Security, 4(3): 178-202.

34.Singh, H., S.N. Sharma and R.S. Sain. 2004. Combining ability for some quantitative characters in
hexaploid wheat (Triticum aestivum L. em. Thell). Crop Science, 45: 68-72.

35.Singh, R.P. and S. Singh. 1992. Estimation of genetic parameters through generation means analysis
in bread wheat. Indian Journal of Genetics and Plant Breeding, 52: 369-375.

36. Soughi, H. and M. Khodarahmi. 2021. Estimation of Genetically Parameters and Combining Ability
of yield and Yield Components in Bread Wheat by Diallel Method. Journal of Crop Breeding, 13(37):
205-212 (In Persian).

37. Tahmasebi, S., M. Khoddambashi and A. Rezai. 2007. Estimation of genetic parameters of grain yield
and related characteristics using diallel cross analysis under drought stress and normal irrigation.
Science and Technology of Agriculture and Natural Resources, 1: 229-240 (In Persian)

38.Topal, A.C.A., N. Akgiin and M. Babaoglu. 2004. Diallel cross analysis in durum wheat (Triticum
durum Desf.): identification of best parents for some kernel physical features. Field crops research,
87(1): 1-12.

39.Tousi Mojarrad, M. and M.R. Ghannadha. 2008. Diallel Analysis for Estimation of Genetic
Parameters in Relation to Traits of Waheat Height in Normal and Drought Conditions. Journal of
Crop Production and Processing, 12(43): 143-155 (In Persian).

40.Vanda, M. and S. Houshmand. 2012. Estimation of genetic parameters of some important agronomic
traits in durum (Triticum turgidum Var. durum) wheat. Agronomy Journal, 95: 70-76.

41. Zabet, M., A. Ebrahimzade, Z. Alizadeh and A.R. Samadzadeh. 2020. Investigation of General and
Specific Combining Ability and Genetic Analysis of Different Traits of Bread Wheat under Non-
Stress and Drought Stress Conditions. Journal of Plant Genetic Researches, 6(2): 141-156.

42.Zadoks, J.C., T.T. Chang and C.F. Konzak. 1974. A decimal code for the growth stages of cereals.
Weed research, 14(6): 415-421.


http://dx.doi.org/10.52547/jcb.14.41.1
http://jcb.sanru.ac.ir/article-1-1325-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-25 |

[ DOI: 10.52547/jch.14.41.1]

Journal of Crop Breeding Vol. 14, NO 41, SPring 2022 ...........iioioeeieieeeetetrteseiete et s e e e e aeie e e a e saetee e esnnneneneneeneneee O

Genetic Analysis of Grain Yield and Yield Components in Bread Wheat using
Hayman's Diallel Method

Saeed Bagherikia!, Habiballah Soughi? and Manouchehr Khodarahmi?

1- Horticulture Crops Research Department, Golestan Agricultural and Natural Resources Research and
Education Center, AREEO, Gorgan, Iran. (Corresponding author: s.bagherikia@gmail.com)
2- Horticulture Crops Research Department, Golestan Agricultural and Natural Resources Research and
Education Center, AREEO, Gorgan, Iran
3- Seed and Plant Improvement Institute, AREEO, Karaj, Iran
Received: 29 Noveber 2021  Accepted: 2 January 2022

Extended Abstract

Introduction and Objective: 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.

Material and Methods: In order to understand the genetic structure of grain yield and yield
components, seven bread wheat cultivars including Bolani, Falat, Mehrgan, Meraj, Kalateh,
Frontana and MV17 were planted in the crossing block and direct crosses were performed
among the seven cultivars to produce Fi1 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 2020-2021 cropping season.

Results: The results of this experiment showed a significant difference among the genotyps in
all the studied traits. Estimation of genetic parameters using Heiman's method showed that the
values of dominance variance were significantly greater than the additive variance in grain
yield, biological yield, 100-kernel weight, number of grains per spike, grain weight per spike
and peduncle length. There was a small difference between the values of dominance and
additive variance in the plant height and days to anthesis. In biological yield, 100-kernel weight
and days to anthesis, the proportion of dominant alleles and was greater than the recessive
alleles in parents, while the proportion of dominant and recessive alleles was equal in the other
traits. High broad-sense heritability in grain yield (89%) and biological yield (93%) and grain
weight per spike (74%) and their low narrow-sense heritability (10%, 10% and 13, respectively)
showed a greater share of the dominance effect in controlling these traits. The results of
graphical analysis showed that grain yield, biological yield and 100-kernel weight were
controlled with dominance gene action and number of grains per spike, peduncle length and
plant height were controlled with incomplete dominance gene action. The distribution of parents
around the regression line showed that Falat and Mehregan cultivars carried the most dominant
genes and MV17 and Frontana cultivars carried the most recessive genes in controlling grain
yield and biological yield.

Conclusion: The results of this study indicated that due to the greater share of non-additive
effects of genes in grain yield, biological yield and yield components, it is better to select
among the progenies of the crosses be postponed to more advanced generations. While, genetic
improvement in plant height and days to anthesis can be achieved in the early generations.

Keywords: Covariance, Cross, Degree of dominance, Gene action, Regression
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