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Evaluation of adaptation and grain yield stability of durum wheat
(Triticum turgidum L.) genotypes in temperate agro-climate zone of Iran
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Table 1. Name/Pedigree of durum wheat genotypes used in the experiment

o bl el
No. Name/Pedigree

1 Dena (T.durum)

2 Parsi (T. aestivum )

3 CBC 509 CHILE/6/ECO/CMHT76A.722//BIT/3/ALTAR 84/4/AJAIA_2/5/KIOVE_1/7/AJAIA_12/F3LOCAL (SEL.ETHIO.135.85)//PLATA_13/8/SOOTY_9/RASCON_37/ IWODUCK/CHAM_3
4 BCRIS/BICUM//LLARETA INIA/3/DUKEM_12/2*RASCON_21/4/1A.1D 5+10-6/2*WB881//1A.1D 5+10-6/3*MOJO/3/BISU_1/PATKA_3

5 1A.1D 5+10-6/3*MOJO//RCOL/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1

6 YAV79/3/SOMAT_3/PHAX_1//TILO_1/LOTUS_4

7 STORLOM/3/RASCON_37/TARRO_2//RASCON_37/4/D00003A/5/1A.1D 5+10-6/3*MOJO/3/AJAIA_12/F3LOCAL(SEL.ETHIO.135.85)//PLATA_13

8 GODRIN/GUTROS//DUKEM/3/THKNEE_11/4/DUKEM_1//PATKA_7/YAZI_1/3/[PATKA_7/YAZI_1/5/AJAIA_12/F3LOCAL(SEL.ETHIO.135.85)//PLATA_13/3/ADAMAR

9 DUKEM_1//PATKA_7/YAZI_1/3/PATKA_7/YAZI_1/4ITARRO_1/2*YUAN_1//AJAIA_13/YAZI/5/PATKA_4/PLATA_16
10 MOHAWK/10/LD357E/2*TC60//J069/3/FGO/4/GTA/5/SRN_1/6/TOTUS/7/ENTE/MEXI_2//HUI/4/Y AV_1/3/LD357E/2*TC60//J069/8/SOMBRA_20/9/JUPARE C 2001/11/YAZI_1/AKAKI_4//SOMAT_3/3/AUK/GUIL//GREEN

MOULSABIL/CANELO_9.1/5/SKEST/KRM//SLA/3/SORA/2*PLATA_12/4/GREEN_18/FOCHA_1//AIRON_1/6/VANRRIKSE_6.2//1A-1D
1 2+12-5/3*\WB881/5/SKEST/KRM//SLA/3/SORA/2*PLATA_12/4/GREEN_18/FOCHA_1//AIRON_1
12 AAZ/IALTAR 84/ALD/3/AJAIA/AIAIAIA_12/F3LOCAL(SEL.ETHIO.135.85)//PLATA_13/5/ATIL/6/ARMENT//SRN_3/NIGRIS_ 4/3/CANELO_9.1/7/SOMAT_3/PHAX_1//TILO_1/LOTUS_4
13 LD357E/2*TC60//J069/3/FGO/4/GTA/5/SRN_1/6/TOTUS/7T/ENTE/MEXI_2//HUI/4/Y AV_1/3/LD357E/2*TC60//J069/8/SOMBRA_20/9/JUPARE
C 2001/10/SOMAT _3/PHAX_1//TILO_1/LOTUS_4/11/SOOTY_9/RASCON_37//WODUCK/CHAM_3

14 ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1/4/ITOSKA_26/RASCON_37//SNITAN/5/PLAYERO

15 BICHENA/AKAKI_7/3/SOMAT_3/PHAX_1//TILO_1/LOTUS_4/7/CHEN_11/POC//TANTLO/5/ENTE/MEXI_2//HU1/4/Y AV_1/3/LD357E/2*TC60//J069/6/MINIMUS/COMB DUCK_2//CHAM_3
16 CF4-JS 40//SOOTY_9/RASCON_37/4/CNDO/PRIMADUR//HAI-OU_17/3/SNITAN

17 CNDO/PRIMADUR//HAI-OU_17/3/SNITAN

18 EUDO//CHEN_1/TEZ/3/TANTLO_1/4/SNITAN/5/SOMAT_4/INTER_8

19  EUPODA 3/SLA_2//MINIMUS/3/PLATA_7/ILBOR_1//SOMAT 3
20 DUKEM_1//PATKA_7/YAZI_1/3/[PATKA_7/YAZI_1/4ITARRO_1/2*YUAN_1//AJAIA_13/YAZI/5/PATKA_4/PLATA_16
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Table 2. AMMI analysis for grain yield of durum wheat genotyps

T arss Sl o Kb e s
Source of variation i ol d.f MS Accumulative variance (%)
Enviroment Lo 3 37.98™ -
Genotype N 19 1.68™ -
Environment*Genotype Lo 55 5 55 57 0.61™ -
IPCA; Jsl ol add 5 21 0.87" 52.96
IPCA; P33 ol adl go 19 0.62™ 87.14
IPCA; by kol add 5 17 0.26™ 100
Residuals skile 3L 160 0.33"™ 0

*, **: significant at 5% and 1% probability levels, respectively
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Fig. 1. Biplot presentation of first and second components of GXE interaction for grain yield of durum wheat genotyps
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Table 3. Principal components of genotypexenvironment interaction and Ammi Stability Value (ASV) in

AMMI method for grain yield of durum wheat genotyps

=

o)lad als > ks dsladse  ppradpe Gl 550
No. Mean of grain yield (kg.hat) DIM1 DIM2 ASV
1 7779 0.366 -0.019 0.567
2 8776 0.123 0.101 0.215
3 8650 -0.095 0.971 0.982
4 8699 -0.015 -0.381 0.381
5 8452 0.249 -0.369 0.534
6 8413 -1.000 0.196 1.562
7 8498 -0.287 -0.883 0.989
8 9026 -0.338 -0.166 0.550
9 8351 -0.359 -0.496 0.745
10 8170 -0.151 0.212 0.315
11 8128 0.390 -0.118 0.615
12 8417 -0.239 -0.368 0.521
13 8556 -0.927 0.537 1.534
14 8537 -0.298 0.034 0.463
15 7406 0.562 0.157 0.884
16 8048 0.537 0.660 1.062
17 8393 0.670 -0.076 1.041
18 7817 0.090 0.046 0.147
19 8232 0.231 -0.015 0.358
20 8287 0.490 -0.023 0.760
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Fig 2. Biplot presentation of first component vs. grain yield of durum wheat genotypes
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Table 3. Rank, Standard deviation of Rank and CV% of durum wheat genotypes

—

> Shos (Nl 55 ookme Ol s Dl i oy 2
No. Mean of grain yield (kg.ha%) Rank Sd-R CV%
1 7779 15.0 5.5 7.4
2 8776 7.8 5.6 6.4
3 8650 6.9 6.2 9.5
4 8699 7.0 31 9.7
5 8452 10.0 7.1 12.9
6 8413 11.4 6.3 12.3
7 8498 8.6 6.9 11.8
8 9026 4.8 25 114
9 8351 11.4 4.7 11.5
10 8170 11.4 4.5 7.1
11 8128 111 5.2 9.7
12 8417 9.6 3.8 11.2
13 8556 9.1 6.2 125
14 8537 8.4 3.7 115
15 7406 17.4 4.0 10.7
16 8048 13.6 5.7 11.2
17 8393 9.9 6.6 11.8
18 7817 16.4 2.2 12.0
19 8232 10.6 4.6 13.9
20 8287 9.8 5.8 10.2
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Fig. 3. Biplot presentation of CV% on grain yield of durum wheat genotypes

Sl edd o 2 eomed 9 4 Hlme Ol il 5 45,
ol s Ol F ¥ oY slacos 55 oo
S ey dw a wlwl g aSTF oV Y lacSs)
c.,\_isﬁj\;)}_;ﬁ&f_iﬁ:}_{l“c&)‘.\ilijsﬁw
Caxry by budesll 5 glacs B Olsn
@\w,gg,ou(,.uf.uur olad g5 S
?;V%jjjscwtamgﬂvé)gtﬁms
AFAQ 5 AP o 5au) YU asls 3, S 5L L
d e ls 5 slaceY Olsm GESa s 0 A8
=105 Shw gz ple () 23l gy G5 85 93 )
T2l el 4 S (5555 5l Do 53 (S
Sl Al 085 Ol gm0, 5LiS ol 5 55 adlats

Al Ll g B ome 5 giS Jdiee bl

References

S 5 dom

P 50 e Lo Il 4 s lal

V4 A AF O FOY slacs 55 cAMMI (Il
oy by iy Jyd By culie 6 1L
XV Sl 55 (v Dl ek o b 0 it &S
4y SR ey ol m s V) s) e BT
SIVESA CF O Y slacs 55 i e ol ol
Ol iy 5 0305 DL Ja e Ly I (6 208 Jlice
s 8] 4 o 5 L ks i Il s )
o) (e s Pl Ll
cul{uta&w@uﬂgﬁ,;ﬂ*;ﬁ‘&@\
3 Shee 510k LS s wls s S o8 8 i 55 L

ui}))bc/\jfc\‘c\' ‘Su%'yjc AMMI uij)).a

oolilwl 3590 Rl

Aghaee-Sarbarzeh, M., H. Safari, M. Rostaei, K. Nadermahmoodi, M. M. Pour Siahbidi, A. Hesami, K.

Solaimani, M. M. Ahmadi and R. Mohammadi. 2007. Study of general and specific adaptation in dryland

advance wheat (Triticum aestivum L.) lines using GE biplot based on AMMI model. Pajouhesh & Sazandegi.

77: 41-48. (In Persian with English abstract).

Aghaee-Sarbarzeh, M., M. Dastfal, H. Farzadi, A. Andarzian, A. Shahbazpour Shahbazi, M. Bahari and

\Ye



WA Ol oY 05l (00 5 Sy Ml 010l 215 ke 42"

H. Rostami. 2012. Evaluation of durum wheat genotypes for yield and yield stability in warm and dry areas
of Iran. Seed Plant Improv. J. 28-1 (2): 315-325. (In Persian with English abstract).

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.

Anonymous, 2018. World Durum Wheat Market and Turkey. Miller magazine. Available in:
http://www.millermagazine.com/english/world-durum-wheat-market-and-turkey-3.

Anonymous. 2017. Durum Wheat Statistic. Ministry of Jihade-Agriculture. Wheat office. (In Persian).

Becker, H. C. and J. Leon, 1988. Stability analysis in plant breeding.Plant Breed. 101:1-25.

Eberhart, S. A. and W. A. Russel. 1966. Stability parameters for comparing varieties. Crop Sci. 6: 36-40.

Esmailzadeh Moghaddam, M., M. Zakizadeh, H. Akbari Moghaddam, M. Abedini Esfahlani, M.
Sayahfar, A. R. Nikzad, S. M. Tabib Ghafari and Gh.A. Lotfali Ayeneh. 2011. Genotype x environment
interaction and stability of grain yield of bread wheat genotypes in dry and warm areas of Iran. Seed Plant
Improv. J. 27(2) :257-273. . (In Persian).

Farshadfar, E. 1998. Application of biometric genetics in plant breeding. Taghe-Bostan Press, Razi University,
volume 2, pp 396. (In Persian).

Finlay, K. W. and G. N. Wilkinson. 1963. The analysis of adaptation in plant-breeding programs. Aust. J.
Agric. Res. 14: 742-754.

Francis, T. R. and L. W. Kannenberg. 1978. Yield stability studies in short-season maize. I. A descriptive
method for grouping genotypes. Can. J. Plant Sci. 58: 1029-1034.

Gauch, H. G. and R. W. Zobel. 1997. Identifying mega-envitonments and targeting genotypes. Crop Sci. 31:
311-326.

Gauch, H. G. and R. W. Zobel. 1996. AMMI analysis of yield trials. PP. 85-122. In: M. S. Kang and H. G.
Gauch (Eds.), Genotype by Environment Interaction, CRC Press, Boca Raton, New York, USA.

Kang, M. S. 1988. A rank-sum method for selecting high yielding, stable corn genotypes. Cereal Res. Commun.
16: 113-115.

Karadavut, U., C. Palta, Z. Kavur maci, and Y. Block. 2010. Some grain yield parameters of multi-
environmental trials in faba bean (Vicia faba) genotypes. Int. J. Agric. Res. 12(2): 217-220.

Kneipp, J. 2008. Durum Wheat Production. NSW Department of Primary Industries, Tamworth Agricultural
Institute, Calala, Australia.

Najafi Mirak, T. 2011. Study of grain yield stability of bread wheat genotypes in cold agro-climatic zone of
Iran. Iran. J. Crop Sci. 13(2): 380-394.

Najafi Mirak, T., M. Dastfal, B. Andarzian, H. Farzadi, M. Bahari and H. Zali. 2018a. Assessment of non-
parametric methods in selection of stable genotypes of durum wheat (Triticum turgidum L. var. durum).

Agrobreed. 20 (2): 126-138.

Al


http://www.millermagazine.com/english/world-durum-wheat-market-and-turkey-3

TVIVSIYA AYAA 0L 5 S e e s Shas 651k 5 5,8 5l b5 "

Najafi Mirak, T., M. Dastfal, B. Andarzian, H. Farzadi, M. Bahari and H. Zali. 2018b. Stability analysis of
grain yield of durum wheat promising lines in warm and dy areas using parametric and non-parametric
methods. J. Crop Prod. Process. 8(2): 79-96. . (In Persian).

Najafian, G., A. K. Kaffashi and A. Jafar-Nezhad. 2010. Analysis of grain yield stability in hexaploid wheat
genotypes grown in temperate regions of Iran using additive main effects and multiplicative interaction. J.
Agric. Sci. Technol. 12: 213-222.

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

Ranieri R. 2015. Geography of the Durum Wheat Crop. Available in: http://www.openfields.it/sito/wp-
content/uploads/2016/01/PASTARIA2015 06_ en -artOF.pdf

Rharrabti, Y., L. F. Garcia del moral, D. Villegas and C. Royo. 2003. Durum wheat quality in Mediterranean
environments: Stability and comparative methods in analyzing GXE interaction. Field Crops Res. 80: 141-146.

Roemer, J. 1947. Sinde die ertagdreichen Sorten ertagissicherer? DLG-Mitteilungen 32: 87-89.

Shukla, G. K. 1972. Some statistical aspects of partitioning genotype-environmental components of variability.
Heredity. 29: 383-390.

Tarinejad, A. 2017. Grain yield stability of some bread wheat cultivars introduced in moderate and cold area of
Iran. J. Ecophysiol. 11(2): 437-452. . (In Persian).

Wricke, G. 1962. Uber ein methode zur frfassung der okmoyischen streitein fedversuchen. Zpflan Zenzuchtg.
47: 92-96.

Yan, W., L. A. Hunt, Q. Sheny and Z. Szlavnics. 2000. Cultivar evaluation and mega-environment
investigation based on the GGE biplot. Crop Sci. 40: 597- 605.

Zobel, R. W., M. W. Wright and H. G. Gauch. 1988. Statistical analysis of a yield trial. Agron. J. 80: 388-
393.

\YY


http://www.openfields.it/sito/wp-content/uploads/2016/01/PASTARIA2015_%2006_%20en%20-artOF.pdf
http://www.openfields.it/sito/wp-content/uploads/2016/01/PASTARIA2015_%2006_%20en%20-artOF.pdf

WA Ol oY 05l (00 5 Sy Ml 010l 215 ke 42"

Evaluation of adaptation and grain yield stability of durum wheat
(Triticum turgidum L.) genotypes in temperate agro-climate zone of Iran

Najafi Mirak, T.%, A. A. Moayedi?, Sh. Sasani® and A. Ghandi*

ABSTRACT
Najafi Mirak, T., A. A. Moayedi, Sh. Sasani and A. Ghandi. 2019. Evaluation of adaptation and grain yield stability of
durum wheat (Triticum turgidum L.) genotypes in temperate agro-climate zone of Iran. lIranian Journal of Crop Sciences.

21(2): 127-138. (In Persian).

Identification of adapted genotypes with high grain yield is the most important goal in durum wheat breeding
programs. To study adaptation and grain yield stability of durum wheat genotypes, 18 durum wheat promising
lines with two commercial durum and bread wheat cultivars were used. The durum wheat genotypes were
evaluated in four locations; Isfahan, Karaj, Kermanshah and Neishabour in temperate agro-climate zone of Iran
in 2013-14 and 2014-15 cropping cycles. The experiments were conducted using ranodomized complete block
design with three replications. Combined analyses of variance were performed for grain yield. The genotype and
genotype x year x location effects were significant. Therefore, for more precise evaluation of genotype by
environment interactions and grain yield stability, parametric and non-parametric analysis methods such as
AMMI, rank and standadard deveiation (SD) of rank, coefficient of environmental variation was employed.
Results of all three stability analysis methods showed that genotypes no. 3 and no. 4 with high grain yield (8650
and 8699 kg.ha, respectively) and low G x E interaction were adapted with grain yield stability durum wheat
genotypes. These superior durum wheat genotypes were identified for being released as new commercial durum

wheat cultivars for temperate agro-climatic zone of Iran.

Key words: AMMI analysis, Durum wheat, Stability analysis and Temperate agro-climatic zone.
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