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Table 1. Characteristics of the tested genotypes
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Table 3. Comparison of mean genotype for yield (g / m2) by LSD method at 5% level in two environments
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Table 4. Stability parameters calculated for genotypes
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Figure 3. Grouping of genotypes based on nonparametric stability statistics by UPGMA method

oba U3, 31 S 3S@ S Lk o, 51 8gy Or
= ‘_,_sl L)"L"")’ 9 .\5.)9{ )i.:m L’ U_»\fl.s M dl)l.)
ol ly o)luly e (2l g cubamd o ole]
9ihls oey csboylel olpemas b 3y 31 S ool sl
g Azl H1,8 ylages jl ddlaie S 3 YU Siien il b
DM-73-13 4 ) atlye (slaccis; oylol 93 oyl wlulp
SIKr 5 (RS) S 4 ggemme ity |y (g)lub oy pidis
SO YU (St il b o Slos ol yonay BLS s,

ol Lacdgiy (ool slaadlie 4 4 jo0
Sl (5l LU sbao Lol
s 5ellb slooylol ol (laddlye 4 4525 olal
p3lio a8 ad glyseil adlie 9 eyl oy ylub
adlho g 4oy YO/ Jgl adlge il S5l s (goag
PSS gy de2ge uloly jl o) WY pg
239290 lly Sl o )3 AY/Y adlfe 9 Lulul 5 ggenme
adie 93 Ml wlol fped A5 g odly Hlidle
a8 1 oanlie ML & dog L JSi5) 15 1)
aS 7y opl 4 il ABle Ng) ¥ g)lub sla el

o
Y P
Onr[abls I Py
3 .
S N
& ke 2 si)
@ L Si(L ey
o o, i) &
g - Si@3)
s Y
8 NPi(1), Si(6)
£ NPi(2), NPI(3), NPIg)
% o DM-73-13
%] . &
1 Y &l
.
-
-/ K ] o o
First Component (75.1%)

ol 652l (eloo,ol olsl 2 ooy Lol (sloadlie 4 4o 51 Lol Mgl —F S
Figure 4. Bioplot obtained from the analysis of the main components of genotypes based on non-parametric stability
statistics


http://dx.doi.org/10.52547/jcb.13.37.63
http://jcb.sanru.ac.ir/article-1-1170-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.13.37.63 ]

\Al

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.

22.
23.
24,

25.

26.

27.
28.

P1g> pS 4 iy sy > Al 3 Slee (g)luk () 2

&l
Aghaiee Sarberzeh, M., M. Dastfal, H. Farzadi, B. Andarzian, A. Shahbaz Pourshahbazi, M. Bahari and H.
Rostami. 2012. Evaluation of yield and yield stability of durum wheat genotypes in hot and dry regions of Iran.
Seed and Plant Breeding Journal, 28(2): 325-315.
Akbari, M., M. Aghaie Sarbarzeh and K.H. Mostafavi. 2014. Evaluation of yield stability of durum wheat using
parametric and non-parametric methods, International Conference on New Achievements in Engineering and
Basic Sciences.
Akbari, M., M. Aghaiee Sarberzeh and K.H. Mustafawi. 2015. Evaluation of yield stability of durum wheat using
parametric and non-parametric methods. International Conference on New Achievements in Engineering and
Basic Sciences, January 8-9, Odessa, Ukraine.
Akcura, M., Y. Kaya, S. Taner and R. Ayranci. 2006. Parametric stability analyses for grain yield of durum
wheat. Plant Soil Environ, 52(6): 254-261.
Ayalneh, T., T. Letta and M. Abinasa. 2013. Assessment of stability, adaptability and yield performance of bread
wheat (Triticum aestivum L.) cultivars in south eastern Ethiopia. American-Eurasian Journal of Agriculture and
Environmental Science, 13(7): 885-890.
Badri, H., R. Mohammadi and A. etminan. 2020. Study on Adaptability and Grain Yield Stability of Durum
Wheat Genotypes. Journal of Crop Breeding, 12(33): 119-126 (In Persian).
Blum, A. 1996. Crop responses to drought and the interpretation of adaptation. Journal of Plant Growth
Regulator, 20: 135-148.
Crossa, J. 1990. Statistical analysis of multilocation trials. Adv. Agron, 44: 55-85.
Dabiri, Sh. 2014. Investigation of advanced bread wheat genotypes in terms of ability to re-transfer stored
assimilates to grain and spike photosynthesis in rainfed and supplementary irrigation conditions. Thesis for Ph.D.
Agricultural Engineering-Agriculture. Sari University of Agricultural Sciences and Natural Resources, 199 pp.
Dastori, A., R. Asghari and J. Shahbazi. 2014. Evaluation of yield and grain filling rate of wheat lines (Triticum
aestivum L.) in two conditions without stress and drought stress after pollination. Journal of Agricultural Ecology,
6(3): 561-570.
Eberhart, S.A. and W.A. Russell. 1966. Stability parameters for comparing varieties. Crop Science, 6: 36-40.
Farahani, A. and A. Arazani. 2006. Genetic diversity of cultivars and hybrids of F1 durum wheat using
agronomic and morphological parameters. Agricultural Science and Technology and Natural Resources, 10(4):
341-354.
Finlay, K.W. and G.N. Wilkinson. 1963. The analysis of adaption in a plant breeding programme. Australian
Journal of Agricultural Research, 14: 742-754.
Francis, T.R. and G.N. Kannenberg. 1978. Yield stability studies in short-season maize. 1xA descriptive method
for grouping genotypes. Canadian Journal of Plant Science, 58: 1029-1034.
Golabadi, M., A. Arzani and S. Mir Mohammadi Meybodi. 2012. Study of grain yield path coefficients and yield
components in durum wheat under stress and non-stress conditions. Journal of Production and Processing of
Crops and Horticulture, 2(6): 167-176.
Golparvar, A., S. Mottagi and A. Lotfifar. 2011. Diall analysis of grain yield and its components in bread wheat
genotypes under drought stress conditions. Plant Production Technology, 11(1): 51-61.
Gomaa, M. R., M. EL-Badawy, A. El Hosary, Sh. R. M. El-Areed and A. Amer. 2018. Stability analysis for yield
and its components in Wheat. Egyptian Journal of Plant Breeding, 22(7): 1535-1550.
Jahromi, H.M.A., M. Khodarahmi, A. Mohammadi and A. Mohammadi. 2011. Yield analysis of yield of
promising durum wheat genotypes in hot and dry climate of southern Iran. Iranian Journal of Crop Science,
13(2): 579-564.
Huehn, M. 1979. Beitrage zur erfassung der phanotypischen stabilitat. Advances in Marine Biology, 10: 112-117.
Huehn, M. 1996. Non-parametric analysis of genotype x environment interactions by ranks. In: Kang, M.S. and
H.G. Gauch (eds.) Genotype by environment interaction. CRC Press, Boca Raton, FL, 213-228.
Ismailzadeh Moghaddam, M., M. Zakizadeh, H. Akbari Moghadam, M. Abedini Esfahalani, M. Sayyafar, A.
Nikzad, S. Tabibughafari and A. Lotfali Ayneh. 2010. Study of grain yield stability and genotype-environment
interaction in 20 bread wheat cultivars in some hot and dry regions of southern Iran. Electronic Journal of Crop
Production, 3(3): 200-179.
Judy, M. and S.H. Mehri. 2018. Investigation of resource-reservoir relationship in wheat by comparing weight
and number of grains in old and new cultivars. Journal of Crop Plant Ecophysiology, 11(3): 469-484.
Kang, M.S. 1988. A rank-sum method for selecting high yielding stable corn genotypes. Cereal Res. Commun,
16: 113-115.
Karimizadeh, R., T. Hosseinpour, J. Alt Jafarby, K. Shahbazi Homonlo, M. Armion and P. Sharifi. 2020. Stability
Analysis of Durum Wheat Genotypes by GGE Biplot Method. Journal of Crop Breeding, 12(35): 1-17 (In
Persian).
Karimizadeh, R., M. Mohammadi, J. Alt Jafarbay and T. Hosseinpour. 2014. Evaluation of grain yield stability of
durum wheat genotypes using classical parametric methods, 13" Iranian Conference on Plant Science and Plant
Breeding and 3" Science Conference and Seed Technology of Iran, Karaj.
Ketata, H.Y., S.K. Yau and M. Nachit. 1989. Relative consistency performance across environments.
International Symposium on Physiology and Breeding of Winter Cereals for stressed Mediterranean
Environments. Montpellier, France, 391-400.
Khaksar, N., A. Farshadfar and R. Mohammadi. 2013. Evaluation of advanced durum wheat genotypes based on
drought tolerance indices. Cereal Research, 3(4): 267-279.
Kilici, H., M. Akcura and H. Aktas. 2010. Assessment of Parametric and Non-parametric Methods for Selecting
Stable and Adapted Durum Wheat Genotypes in Multi-Environments. Not. Bot. Hort. Agrobot. Cluj, 38(3): 271-
279.


http://dx.doi.org/10.52547/jcb.13.37.63
http://jcb.sanru.ac.ir/article-1-1170-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.13.37.63 ]

vy

29.
30.

31.
32.

33.
34.

35.
36.
37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.
49.
50.
51.
52.

e ol VY ojlad [odjpw Jlo /2l (S Mol ackiiagy

Kobriaei, A., A. Yazdan Sepas, S. Keshavarz, M. Bi Hemta and T. Najafi Mirk. 2007. Stability of grain yield in
promising winter and intermediate wheat (Triticum aestivum L.). Iranian Journal of Crop Science, 9(3): 236-225.
Madani, H.A., A.A. Jafari, H. Safari and H. Shirvani. 2017. Study of forage yield stability in extensions of
Agropyron trichophorum with AMMI model and other methods of stability analysis in both stress and non-stress
environments. Genetic research and breeding of rangeland and forest plants in Iran, 25(2): 371-358.

Moghadam, A. and Z. Dehghanpour. 2001. Interrelationship among several stability statistics estimated in Maize
yield trials. Seed and Plant, 17(3): 329-338.

Moghaddasi, L., V. Rashidi and Z. Hagighi. 2009. Effect of drought stress on grain yield and some morphological
traits in durum wheat lines. Scientific Journal of Agricultural Sciences, Islamic Azad University, Tabriz Branch,
3(12): 41-53

Mohammadi, R. and A. Amri. 2008. Comparison of parametric and non-parametric methods for selecting stable
and adapted durum wheat genotypes in variable environments. Euphytica, 159: 419-432.

Mohammadi, R., M. Armion, B. Sadeghzadeh, S. Golkari, G. Khalilzadeh, H. Ahmadi, G. Abedi Asl, and M.
Eskandari. 2016. Evaluation of grain yield stability and compatibility of durum wheat breeding lines. Journal of
Agricultural Applied Research, 29(4): 42-25.

Mohammadi, R., E. Farshadfar and A. Amri. 2016. Comparison of rank-based stability statistics for grain yield in
rainfed durum wheat. New Zealand Journal of Crop and Horticultural Science, 44(1): 25-40.

Naghavi, M.R., M. Moghaddam, M. Torchi and M.R. Shakiba. 2016. Evaluation of spring wheat cultivars based
on drought resistance indices. Journal of Crop Breeding, 8(17): 207-192 (In Persian).

Najafi Mirak, T., M. Dastfal, H. Farzadi, M. Sayyahfar and B. Andarzian. 2020. Study of Durum Wheat Yield
Stability in Warm Zone of Iran under Normal and Drought Stress. Journal of Crop Breeding, 12(35): 80-90.
Najafimirk, T., M. Dastfal, B. Andarzian, H. Farzadi, M. Bahari and H. Zali. 1397. Stability analysis of
performance of promising durum wheat lines in hot and dry areas using parametric and non-parametric methods.
Journal of Production and Processing of Crops and Horticultural Products, 8(2): 96-79.

Nawabpur, S. and G. Kazemi. 2013. Comparison of different wheat cultivars and study of the relationships
between their traits using univariate and multivariate statistical methods. Journal of Crop Production, 6(1): 191-
203.

Nikseresht, R., A. Mohammadi, A. Majidi Herwan and K.H. Mustafawi. 2014. Investigation of advanced bread
wheat lines in both stress and non-stress conditions (F7). Journal of Agricultural Ecology, 6(1): 97-107.

Pinthus, M.J. 1973. Estimate of genotype-value: A proposed method. Euphytica, 22: 121-123.

Rashid, T., S. Haider Shah, G. Karim, S. Munawar Shah and M. Yaseen. 2015. Yield Stability Analysis of Wheat
Genotypes in Large Number of Environments Using Univariate Parametric Statistical Models. Lasbela,
University Science and Technology, 130-143.

Sadeghzadeh ahri, D., S. Bahrami and H. Pashapur. 2006. Evaluation of germplasm growth habit of durum wheat
and its relationship with some agronomic traits and grain yield in cold dryland areas. Journal of Agricultural
Sciences, 3: 601-611.

Sadeghzadeh ahri, D., A. Rouhi, H. Pashapur, K. Soleimani and G.H. Abedi Asl. 2011. Evaluation of adaptation
and stability of grain yield of bread wheat genotypes in cold rainfed areas. Journal of Crop Science Research,
3(12): 146-127.

Sadeghzadeh, B., R. Mohammadi, H. Ahmadi, G. Abedi Asl, M.M. Ahmadi, M. Mohammadfam, N. Bahrami, M.
SH. Khaledian and A.A. Naseri. 2019. Evaluation of compatibility and stability of grain yield of durum wheat
lines under dryland conditions using GGE bioplot and AMMI. Environmental stresses in agricultural sciences,
11(2): 260-241.

Sharifatbar, M.M., M. Ismailzadeh Moghadam, M. Khodarahmi and R. Bozorgipour. 2014. Investigation of grain
yield stability and relationship between some agronomic traits in durum wheat genotypes. Journal of Production
and Processing of Crops and Horticultural Products, 4(14): 120-111.

Shukla, G. 1972. Some statistical aspects of partitioning genotype environmental components of variability.
Heredity, 29: 237-245.

Soleimanifard, A. and R. Naseri. 1392. Genetic diversity of durum wheat genotypes in terms of agronomic traits
under rainfed conditions. Eco physiology of Crops, 7(4): 469-478.

Thennarasu, K. 1995. On certain non-parametric procedures for studying genotype-environment interactions and
yield stability. PhD thesis. New Delhi, India; PJ School, IARI.

Trethowan, R.M. and M. Reynolds. 2007. Drought resistance: genetic approaches for improving productivity
under stress. Wheat Production in Stressed Environments, 289-299.

Wricke, G. 1962. Uber eine Methode zir Erfassung der Okologischen streubreite in Feldresuchen. Z. Pflanzen-
Zuchtg, 47: 92-96.

Yan, W. and I. Rajcan. 2002. Biplot Analysis of Test Sites and Trait Relations of Soybean in Ontario. Crop
Science, 42: 11-20.


https://www.sid.ir/en/journal/SearchPaper.aspx?writer=1657
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=1657
javascript:void\(0\)
javascript:void\(0\)
http://dx.doi.org/10.52547/jcb.13.37.63
http://jcb.sanru.ac.ir/article-1-1170-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-19 ]

[ DOI: 10.52547/jch.13.37.63 ]

Journal of Crop Breeding Vol. 13, NO 37, SPriNG 2021 .......uniniiiie et et e e e e e 74

Evaluation of Grain Yield Stability in Advanced Genotypes of Durum wheat
(Triticum turgidum var. Durum) using Parametric and
Non-Parametric Methods of Stability Analysis

Hoshang Rahmati*, Ali Nakhzari Moghaddam?, Ali Rahemi Karizaki® and Zeinab Orsaji*

1- Ph.D. Student of Agronomy, Gonbad Kavous University, Gonbad Kavous, Iran
(Corresponding author: hoshang.rahmati@yahoo.com)
2, 3 and 4- Assistant Professor, Department of Plant Production, Faculty of Agriculture and Natural Resources,
Gonbad Kavous University, Gonbad Kavous, Iran
Received: October 4, 2020 Accepted: March 10, 2021

Abstract

Triticum turgidum var. tetraploid durum and has 28 chromosomes and one of the world's
most important crops in semi-arid regions of the world are grown. Introduced genotypes with
greater yield, drought tolerance and high stability are one of the necessities of cultivation of
durum wheat. Genotype interaction in the environment is one of the important issues in
breeding programs and if there is an interaction, the stability and compatibility of genotypes in
different environments should be evaluated to produce a safe product. In the present study, in
order to investigate the stability of 10 durum wheat genotypes, an experiment was conducted in
the form of a randomized complete block design with 3 replications in both rained and end
irrigation conditions during the cropping years 2019-2018 and 2020-2019, in Koohdasht,
Lorestan province. The results of analysis of variance of grain yield of genotypes for the
experiment during two years in two environments showed that there was a significant variation
(p <0.01) for yield between genotypes, the effect of the year was not significant and the effect of
the two environments was significant at 1%. Also, the interaction of genotype x environment
was significant at 1% level. Based on the average yield, Omrbi3, Hana, Behrang and Aria had
the most stability, but in contrast to Dm-73-13, Dehdasht, Maragheh 1 and Maragheh 2 showed
the least stability. Stability of genotypes was investigated by parametric and non-parametric
methods based on grain yield. The results showed that none of the parameters had a positive and
significant correlation with yield, so the genotypes with the highest yield based on these
parameters did not have high stability. Based on parametric methods, Aria and Shebrang
genotypes had the highest stability and moderate yield. In nonparametric methods, it was
observed that Aria, Hannah and Omrbi3 genotypes, which had high potential for yield based on
RS and kr, also showed high stability.
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