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Table 1. List and pedigeree of studied barley genotypes
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Number  Genotypes pedigeree

1 Mahoor as check

2 Khorram as check

3 HART-BAR/CANELA//MSEL CBSS01Y00777T-Z-0Y-10M-0M-1M-0Y (PRBYT2010-11-44)

4 CANELA/CHERI CBSS01Y00007S-0Y-6M-0M-1M-0Y(PRBYT2010-11-28)

5 Moroc9-75//W12291/WI12269 ICB93-1132-0AP-31AP-0AP-5TR-8AP-0AP(PRBYT2010-11-81)

6 B89.2027/5/AT ACO/BERMEJO//HIGO/3/CLNB/80.5138//GLORIABAR/COPAL/4/CHEVRONBAR/6/LEGACY 6 CBSS01Y00858T -
B-0Y-9M-0M-2M-0Y (PRBYT2010-11-31)

7 Moroc9-75//W12291/WI12269 ICB93-1132-0AP-31AP-0AP-6TR-38AP-0AP(PRBYT2010-11-85)

8 MNS1//CALI92/ROBUST CBSS01Y00154S-0Y-10M-0M-3M-0Y (PRBYT2010-11 -33)

9 Moroc9-75//W12291/WI12269 ICB93-1132-0AP-31AP-0AP-5TR-20AP-0AP(PRBYT2010-11-82)

10 MSEL//CLI18/E.QUEBRACHO CBSS01Y00023S-0Y-10M-0M-1M-0Y (PRBYT2010-11-26)

11 Gizal27/4/Gloria'S/Saida//Mtn'S/EH165/3/LBIran/Una80//Lignee6401CB97-0488-0AP-21AP-6 TR-0AP(PRBYT2010-11-20)

12 MSEL//CLI18/E.QUEBRACHOCBSS01Y00023S-0Y-10M-0M-1M-0Y (PRBYT2010-11-42)

13 WI2291// Apm/P1000046/3/HmI-02/4/ Arda/Moroc9-75 ICB01-0006-0AP-28 AP-0AP(PRBYT2010-11-99)

14 WI2291/4/7028/2759/3/6982//Ds/ Apro/5/Zanbaka/3/ER/Apm//Lignee1311CB94-0590-0AP-9A-0AP-0AP-14AP-0AP-9AP-
OAP(PRBYT2010-11-93)

15 Moroc9-75//W12291/WI12269 ICB93-1132-0AP-33AP-0AP-18TR-41AP-0AP(PRBYT2010-11-88)

16 Moroc9-75//WI12291/WI12269 1CB93-1132-0AP-31AP-0AP-6TR-46 AP-OAP(PRBYT2010-11 -86)

17 Moroc9-75//W12291/WI12269 ICB93-1132-0AP-13AP-0AP-19AP-0AP(PRBYT2010-11-122)

18 HmI-02//W12291/Bgs ICB83-1554-1AP-1AP-6AP-0AP-23AP-0AP-13AP-0AP(PRBYT2010-11-121)
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Table 2. Some agro-climatic properties of the test locations

Location Longitude Latitude Altitude (m) Soil Texture Soil Type Rainfall (mm)
Gachsaran 50°50" E 30° 20" N 710 Silty Clay Loam Regosols 455
Gonbad 55°12"E 37° 16" N 45 Silty Clay Loam Regosols 367
Khorram Abad 48°12"E 33°29°' N 1125 Silt-Loam Regosols 433
Moghan 47° 88" E 39° 39" N 100 Sandy-Loam Cambisols 271
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Table 3. Combinde analysis of variance for barley yield in four regions and tree years
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Table 4. Seed yield stability of barley genotypes in different environments
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Figure 1. Distribution of barley genotypes according to grain yield and regression coefficient
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Table 5. Different stability parameters in barley genotypes
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Table 6. Classification of barley genotypes based on SIIG Index
-

Genotype d* SIIG Rank Genotype d d SIIG Rank
\ A Vo/¥R. +[FOAYYY A Ve Y¥/A-¥ YO/YFA +[OAYEY WY
Y YI¥\S YV/-AY +[YAMVY-¥ A\ AN Yo/yay Y&V +[OAYAYY Ve
Y YEIAVD YNYAS +[OAYOOA AN WY YY/+Y) YV/¥¥5 I VSIS [
¥ ya/avy ¥Y/5.5 +[OAYYNA YA WY YV/avs Y./AYY +[OMYFY Y
[ ya/ovy ¥Y/ A +[OAVYFY A4 A3 YO/NAS Y&/a0v +[OAYAAD A
s VoINS ya/vay +[OMIYD ¥ VO YY/YY - VA +[OM- Y Y
\s Y&IVAD YA VY +[OAVOS VY \Vd YY/¥YY AR7ARIN +[OAYASA a
A AA7ANN YV/avy +[OM-AQ 5 Y YV/OFY Ya/Y¥N +[OAYOVY WY
A Y-/\YF ¥Y/AQQ +[OAVYYA \Yd A Y¥/a0) Yolors +[OAYY .Y AN




£y

10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

WA lioj Y7 0ylasds /235193 Sl [ £ly5 lalS oMol dolicing sy

&bo
Abate, F., F. Mekbib and Y. Dessalegn. 2015. GGE biplot analysis of multi-environment yield trials
of durum wheat (Triticum turgidum desf.) genotypes in north western Ethiopia. American Journal of
Experimental Agriculture, 8(2): 120-129.
Akcura, M., Y. Kaya, S. Taner and R. Ayranci. 2006. Parametric stability analyses for grain yield of
durum wheat. Plant Soil and Environment, 52(6): 254-261.
Ali, N, M.S. Nawaz, M.Y. Mirza and G.R. Hazara. 2001. Stability analysis for pod vyield in
groundnut (Arachis hypogaea L.). Pakistan Journal of Botany, 33: 191-196.
Alizadeh, B. and A. Tarinejad. 2002. The study of yield stability in barely cultivars and advanced
lines. In: Proceedings of 7th Congress of Agronomy and Plant Breeding, 24-26 Aug., Karaj, Iran, 424
pp (In Persian).
Badooei Delfard, R., K.H. Mostafavi and A. Mohammadi. 2016. Genotype-Environment Interaction
and Yield Stability of Winter Barley Varieties (Hordeum vulgare L.). Journal of Crop Breeding,
20:99-106.
Comstock, R.E. and RH. Moll. 1963. Genotype-environment interactions, 164-196. In: Hanson, WD.,
Robinson, HF. (Eds.), Statistical genetics and plant breeding, National Academy of Science-National
Research Council Publishing NAS-NRC, Washington, D.C.
Eberhart, S.A. and W.A. Russell. 1966. Stability parameters for comparing varieties. Crop Science, 6:
36-40.
Elias, A.A., K.R. Robbins, R.W. Doerge and M.R. Tuinstra. 2016. Half a century of studying
genotype x environment interactions in plant breeding experiments. Crop Science, 56: 2090-2105.
Farshadfar, E., N. Mahmodi and A. Yaghotipoor. 2011. AMMI stability value and simultaneous
estimation of yield and yield stability in bread wheat (Triticum aestivum L.). Australian Journal of
Crop Science, 5: 1837-1844 (In Persian).
Finlay, K.W. and G.N. Wilkinson. 1963. The analysis of adaptation in a plant breeding program.
Auwustralian Journal of Agricultural Research, 14: 742-754.
Flores, F., M.T. Moreno and J.I. Cubero. 1998. A comparison of univariate and multivariate methods
to analyze G x E interaction. Field Crop research, 56: 271-286.
Francis, T.R. and L.W. Kannenberg. 1978. Yield stability studies in short-season maize: 1. A

descriptive method for grouping genotypes. Canadian Journal of Plant Science, 58: 1029-1034.
Gauch, H.G. 1988. Model selection and validation for yield trials with interaction. Biometrics, 44:
705-715.

Hajimohammadali Jahromi, M., M. Khodarahmi, A.R. Mohammadi and A. Mohammadi. 2011.
Stability analysis for grain yield of promising durum wheat genotypes in southern warm and dry
agro-climatic zone of Iran. Iranian Journal of Crop Sciences, 13(3): 565-579 (In Persian).

Hanson, W.D. 1970.Genotypic stability. Theoretical and Applied Genetics, 40: 226-231.

Jahromi, M.A., M. Khodarahmi, A.R. Mohammadi and A. Mohammadi. 2011. Stability analysis for
grain yield of promising durum wheat genotypes in southern warm and dry agro-climatic zone of
Iran. Iranian Journal of Crop Sciences, 13: 565-579 (In Persian).

Karimizadeh, R., M. Mohammadi, N. Sabaghnia, A.A. Mahmoodi, B. oustami, F. Seyyedi and F.
Akbari. 2013. GGE biplot analysis of yield stability in multi-environment trials of lentil genotypes
under rainfed condition. Notulae Scientia Biologicae, 5: 256-262.

Kaya, Y. and E. Ozer. 2014. Parametric stability analyses of multi-environment yield trials in triticale
(Triticosecale Wittmack). Genetika, 46(3): 705-718.

Khalili, M. and A. Pour-Aboghadareh. 2016. Parametric and non-parametric measures for evaluating

yield stability and adaptability in barley doubled haploid lines. Journal of Agricultural Science and
Technology, 18(3): 789-803.

Kilic, 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. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, 38(3): 271-279.

Lin, C.S. and M.R. Binns. 1988. A method of analyzing cultivar x location x year experiments: a
new stability parameter. Theoretical and Applied Genetics, 76: 425-430.

Lin, C.S., M.R. Binns and L.P. Lefkovitch. 1986. Stability analysis: where do we stand? Crop
Science, 26: 894-900.

Naveed, M., N. Mukhtar, J. Faroog, M. llyas and N. Ul Islam. 2006. Evaluation of some new strains
of Gossypium hirsutum L. for yield stability across environments. International Journal Agricultural
Science, 12: 1813-2235.

Perkins, J.M. and J.L. Jinks. 1968. Environmental and genotype-environmental components of

variability. Heredity, 23: 339-356.



Al 7 oisuseel Gy o —Cwigy Jlite g1 als 3 Shes (5)l0b (2bj)l

25. Pham, H.N. and M.S. Kang. 1988. Interrelationship among and repeatability of several stability
statistics estimated from international maize trials. Crop Science, 28: 925-928.

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

27. Plaisted, R.L. 1960. A shorter method for evaluating the ability of selections to yield consistently
over locations. American Potato Journal, 37: 166-172.

28. Plaisted, R.L. and L.C. Peterson. 1959. A technique for evaluating the ability of selections to yield

consistently in different locations or seasons. American Potato Journal, 36: 381-385.

29. Ramzi, E., A. Asghari, S. Khomari and H. Mohammaddoust Chamanabad. 2018.  Investigation of
durum wheat (Triticum turgidum L. subsp. durum Desf) lines for tolerance to aluminum stress
condition. Journal of Crop Breeding, 25: 63-72 (In Persian).

30. Rashid, A., G.R. Hazara, N. Javed, M.N. Nawaz and G.M. Ali. 2002. GenotypexEnvironment
Interaction and Stability Analysis in Mustard. Asian Journal Plant Science, 5: 591-592.

31. Reynolds, M.P., E. Quilligan, P.K. Aggarwal, K.C. Bansal, A.J. Cavalieri, S.C. Chapman, S.M.
Chapotin, S.K. Datta, E. Duveiller, K.S. Gill, K.S.V. Jagadish, A.K. Joshi, AK. Koehler, P.K.
Srivalli, K.R. Lafitte, R.S. Mahala, R. Muthurajan, A.H. Paterson, B.M. Prasanna, S. Rakshit, M.W.
Rosegrant, I. Sharma, R.P. Singh, S. Sivasankar, V. Vadez, R. Valluru, P.V.V. Prasad and O.M.
Yadav. 2016. An integrated approach to maintaining cereal productivity under climate change.

Global Food Security, 8: 9-18.
32. Richard, M.J., RW. Zobel and H.G. Guach. 1988. Statistical analysis of yield trials. Agronomy

Journal, 80: 388-393.

33. Roy, D. 2000. Plant breeding analysis and exploitation of variation. Alpha Science International Ltd.
U.K.

34. Shah Mohammai, M., H. Dehghani and M. Yousefi. 2005. Stability analysis of barley genotypes for
cold zones in Iran. Agricultural and Natural Resources Sciences and Technology, 9(1): 143-154 (In
Persian).

35. Shukla, G.K. 1972. Some statistical aspects of partitioning genotype x environmental components of
variability. Heredity, 29: 237-245.
36. Sial, M.A., M.A. Arain and M. Ahmad. 2000. Genotype x Environment interaction on bread wheat

grown over multiple sites and years in Pakistan. Pakistan Journal of Botany, 32: 85-91.

37. Soughi. H., M. Vahab Zadeh, M. Kalateh Arabi, J. A. JafarBay, S. Khavari Nezhad, M. Ghasemi, H.
Falahi and A. Amini. 2009. Study on grain yield stability of some promising bread wheat lines in
northern warm and humid climate of Iran. Seed Plant Improvment Journal, 25(1): 211-222 (In
Persian).

38. Taherian, M., M. Bihamta, A. Peyghambari, H. Alizadeh and A. Rasoulnia. 2019. Stability analysis
and selection of salinity tolerant barley genotype. Journal of Crop Breeding, 11(29): 93-103.

39. Tai, G.C.C. 1971. Genotypic stability analysis and its application to potato regional trials. Crop
Science, 11: 184-190.

40. Vaezi, B. and J. Ahmadi. 2010. Assessment of genotype x environment interaction and stability of
yield in advanced barley lines in rainfed conditions. Iranian Journal of Agricultural, 41; 395-402 (In
Persian).

41. Wrick, G. 1962. Uber eine methode zur erfassung der okologischen streubreite in feld versuchen.
Zeits Chrift Fir Pflanzenzuechtung, 47: 92-96.
42. Yan, W. and L.A. kang. 2003. GGE Bioplot Analysis: A graphical Tool for Breeders, Geneticists

and Agronomist. CRC Press, Boca Raton, FL.

43. Zali, H., O. Sofalian, T. Hasanloo, A. Asghari and S.M. Hoseini. 2015. Appraising of drought
tolerance relying on stability analysis indices in canola genotypes simultaneously, using selection
index of ideal genotype (SIIG) technique: Introduction of new method. Biological Forum — An
International Journal, 7(2): 703-711.



Journal of Crop Breeding Vol. 12, NO 36, WINEEr 2021 ... .. ...ttt e e ettt e etere e e e aneas 65

Evaluation of Grain Yield Stability and Genotype- Environment Interaction of
Barley Promising Lines in Warm and Humid Regions of the Country

Elnaz Ramzi', Ali Asghari’, Omid Sofalian®, Asghar Mehraban® and Asghar Ebadi’

1- PhD. Student, Faculty of Agriculture and Natural Resources, University of Mohaghegh Ardabili, Ardabili
2- Associate Professor, Faculty of Agriculture and Natural Resources, University of Mohaghegh Ardabili,
(Corresponding Author: ali_asgharii@yahoo.com)

3- Professor, Faculty of Agriculture and Natural Resources, University of Mohaghegh Ardabili, Ardabili
4- Assistant Professor, Moghan Agricultural Research Center
5- Assistant Professor, University of Mohaghegh Ardabili
Received: April 1, 2020 Accepted: October 4, 2020

Abstract

In order to investigation of genotype - environment interaction is essential for selecting
compatible and stable genotypes in plant breeding. For this order analysis of genotype x
environment interaction and identify barley stable genotypes for warm and humid regions, this
study conducted in a randomized complete block design with 4 replications and 16 genotypes
with two check cultivars in Gachsaran, Moghan, Khorramabad and Gonbad regions for three
years (2018-2020). Results of combined analysis of variance for grain yield showed that the
effects of genotype and genotype x environment interaction were significant. In order to
evaluate yield stability, parametric methods including variance and regression-based methods
were used. Results showed that the genotypes 1, 3, 6 and 8 using variance-based methods and
the genotypes 1, 6, 12, 13 and 15 using regression-based methods were stable genotypes.
Because of different result that obtained from stability analysis methods, the SIIG index was
used for grouping of genotypes based on all stability parameters. The check variety of Khorram
and Mahoor and genotype 13 and 6 had the highest value of SIIG index and were the most
stable genotypes. Genotypes 3, 4, 5 and 9 were the most unstable genotypes. The check varieties
and genotype 13 with the high yield had the high agronomic stability and are suitable for high
yield areas. Despite of high stability, genotype 6 had the lowest yield and its stability is
biological type and thus is suitable for low yield areas.
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