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Evaluation of grain yield stability of bread wheat (Triticum aestivum L.)
promising lines in warm and dry regions of Iran
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Table 1. Name and pedigree of bread wheat cultivars and promising lines

piS glapY oS 1S gl ot TS PR
Code of wheat lines Pedigree of wheat lines Selection history
S-91-1 CHAMRAN
S-91-2 BLOUDAN/3/BB/7C*2//Y50E/*3KAL/4/ARVAND/5/PISHTAZ
S-91-3 BLOYKA/4/KAL/BB//CJ "S"/3/HORK "S"/5/MARVDASHT
S-91-4 ATRAK/ HD 29 IRWO01-0NS1728-0Dar-0Dar-2Dar-1Dar
S-91-5 DARAB#2/ /MOGHAN1/ FALAT IRW01-0NS1733-0Dar-0Dar-2Dar-2Dar
S-91-6 ALVAND//ALDAN"S"/TAS58/3/VEEe/NAC IRW01-0NS1748-0Dar-0Dar-2Dar-2Dar
S-91-7 MOGHAN/3/KAUZ*2/OPATA//KAUZ/4/CHAMRAN IRW01-0NS1810-0Dar-0Dar-3Dar-1Dar
S-91-8 STAR "S" SWM 7215/3/P101/ANZA//IRW01-066-49/4/HIRMAND IRW01-0NS1840-0Dar-0Dar-1Dar-2Dar
S-91-9 STAR "S" SWM 7215/3/P101/ANZA//IRW01-066-49/4/ HIRMAND IRW01-0NS1840-0Dar-0Dar-3Dar-1Dar
S-91-10 GOUMRIA-8//BOBWHITE #1/FENGKANG 15 ICW03-0060-4AP-0Dez-0Dez-10Dez
S-91-11 PBW343*2/KUKUNA/5/CNO79//PF70354/MUS/3/PASTOR/4/BAV92 CGSS03B00180S-099M-099Y-099M-20WGY-0B
S-91-12 PRL/2*¥*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI CMSS02Y00596S-34Y-0M-099Y-5M-0WGY-0B
S-91-13 PFAU/MILAN/5/CHEN/AEGILOPS SQUARROSA (TAUS)//BCN/3/VEE#7/BOW/4/PASTOR  CMSS02Y00613S-59Y-0M-099Y-5M-0WGY-0B
S-91-14 PRL/2*¥*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI CMSS02Y00596S-23Y-0M-099Y-2M-0WGY-0B
S-91-15 PRL/2*¥*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI CMSS02Y00596S-33Y-0M-099Y-2M-0WGY-0B
S-91-16 TILHI/5/PF74354//LD/ALD/4/2*BR12*2/3/JUP//PAR214*6/FB6631/6/ATTILA/2*PASTOR CMSS02Y02208T-060M-34Y-0M-099Y-2M-0WGY-0B
S-91-17 WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1 CGSS03B00080T-099Y-099M-099Y-099M-15WGY-0B
S-91-18 AFLAK
el T Lol slen 5 T Sledbl 5 Lol s Slamies - i
Table 2. Geographical coordinates and meteorological information of the test locations
gl Sl e Wl Jgb Ul Sut Kk Sl gles Sk
Site o Altitude (m) Latitude Longitude Average annual rainfall (mm) Average annual temperature (°C)

Zabol s 489 31°0N 61°32'E 61 23.71

Ahvaz sl 22.5 31°20N 48°40'E 213 20.20

Khoramabad LT, = 1148 33°30N 48°25'E 509 13.36

Iranshahr el pl 591 27°15'N 60°40'E 106 26.50

Darab olyls 1107 28°50'N 54°30'E 248 18.16

Dezful Jjs 83 32°20N 48°30'E 405 15.17
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Table 3. Mean of grain yield of bread wheat cultivars and promising lines in six locations (Khoramabad, Darab,

Dezful, Iranshahr, Ahvaz and Zabol) (2012-2014)

@l 5 Shes

Grain yield (kg.ha'!)
S oY S S oY S sLTe = oyl Jsjs el Slsal 5 oSl
Code of wheat lines Code of wheat lines Khoramabad Darab Dezful Iranshahr Ahvaz Zabol Mean
Gl S-91-1 6904 7190 4113 5679 5038 7789 6119
G2 S-91-2 6933 7036 4651 6149 3986 7412 6028
G3 S-91-3 6277 7188 4148 5130 4627 5478 5475
G4 S-91-4 6662 7645 4127 5534 4668 6369 5834
G5 S-91-5 6903 7764 4395 5783 4559 6589 5999
G6 S-91-6 7341 7222 4822 5672 4879 7634 6262
G7 S-91-7 7371 7632 4876 5212 4339 6348 5963
G8 S-91-8 7132 6715 4240 5040 4271 5617 5503
G9 S-91-9 7489 7760 4861 5428 4393 6857 6131
G10 S-91-10 6855 7188 4496 5261 4957 7005 5960
Gl1 S-91-11 7894 7017 5490 5224 4181 6882 6115
G12 S-91-12 7393 7084 5183 4811 5124 7016 6102
G13 S-91-13 7271 7098 5546 5764 5023 6808 6252
Gl14 S-91-14 7467 6890 5259 5680 5152 6556 6167
G15 S-91-15 7411 7332 5287 6336 5026 6499 6315
Gl6 S-91-16 6899 7081 5455 5585 4762 6074 5976
G17 S-91-17 7197 7771 5330 5736 4607 6412 6176
G18 S-91-18 6936 6393 4583 5489 5122 6878 5900
Mean Sl 7130 7223 4826 5529 4706 6679 6015
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sol=b o)) 4> (Mohammadi er al., 2016b)
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Fig. 1. Polygon of GGE biplot to determine the superior bread wheat cultivars and promising lines in different

environments. Environmental codes Da, Za, De, Ah, Kh and Ir represent the stations of Darab, Zabol, Dezful,

Ahvaz, Khoramabad and Iranshahr, respectively. The number 1 and 2 in the environmental codes are the first

year (2012-2013) and the second year (2013-2014), respectively
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stability of bread wheat cultivars and promising lines (G1-G18) in six environments
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Fig. 3. Biplot of bread wheat cultivars and promising lines (G1-G18) in comparison with ideal genotype based

on grain yield and stability. Environmental codes Da, Za, De, Ah, Kh and Ir represent the stations of Darab,

Zabol, Dezful, Ahvaz, Khoramabad and Iranshahr, respectively. The number 1 and 2 in the environmental codes

are the first year (2012-2013) and the second year (2013-2014), respectively


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.1.5.8
http://agrobreedjournal.ir/article-1-860-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1397.20.1.5.8 ]

AV Sl o) oladt cptuny A MOl 5 ol alos"

Sl ¥ sl SLeMbl ol s Lol es )l 35 5
gl 3 gLl A 5 ds5 5 sUTe 5 o o0b
LT 2 53 a3 dsbosdn a)ls 5525 Lo
O o odalie Wl ol oSl J 855 1 ri
5 i Sl gz 4 S I P50 5 oLT o &

;3 (Yan and Rajean, 2002) 5LS1, 5 0L
B U 5o it Hlx 5o b sas 55 oL
Sls bl 51 S5 a8 Wy aoes opl & Jlo i
OT ol 035 Gblie plu by oYL (Socan
SLGGE 53, L5 s05 Codo SlislajT 511 aibaie
s loms 5l alie slaless oSS sl 2 O
A eslanal sy s o Sl plw s albs 8
5 5 s loses .(Navabi er al., 2006) cunl a3 5
o ol a8l ol s S5 95 gyl
3 S s s ma s sban 6855 Slale o
S ol a3 5 Sl & el 0553 bl
A)ls 3 5mm 5  55 Sladerse 53 sl 5 el
35 0 534S 8,0 09y (Gauch and Zobel, 1996)
4 LS Jodll S 8 o )5 SBsl GGE
e 33 90305 OLES ) o 3 50 Sladezee S
Al o b s bl s b Loses

S S L 53 K05 e (S s
84S Sl (e ls 1 d g b dla b o
e 55 g es g Lo 2 055 Hlae ol )
35—t Dy Laba e L LG
sl glayls &S (6, sbas «(Yan and Kang, 2003)
St pled Sl s )3 5 i Hlons Ol ol
Loon n 0o G S35 5 (S s S Ll
2l Sl sl (glala s 48T () 5 bas ool
&l Y g CG)\ 3550 55 Ghie OleMbl WSl 5 ol
slayls oL, .(Yan and Rajcan, 2002) 1S
S(Fp):\soww)ﬁ:)}ﬁébbd\xuﬁ?u
s s 13 J b o 5 L (Za2 5 Zal) i
5SSy 2Vl S Sl Gble ple o

ol 5555 5,8 or 1A ealinel 35 50 b 55
ABl IS F e e ) A S
alols s b Y oy gl Ol e ol slu(Yan, 2001)
Lo omY dlio s )ls Ko Cgllae g3 51 0T
AS 31> QL (7 JS2) o sllan G55 L (s 2050
—5 5545 G14 5GI15 G12 G13 G9 sla Y
ga_.:\;\,;j_iwaf:“ﬁa\fmﬁ;&@;g,ib
Gl clarn 5 le 5ome (535 1,15 e ay
j\.(\'ﬁ.ﬁ):}_{}:}u\::fﬁlwdj\.&_ilid_);iﬁ
G5 G3 sla Y O sL GGE bs,y olel y b
Sy ple s Cad jlaas gla ¥ - > G8
Sy G ol > opllae LS5 4 (Sos5
5 eslizul L (Omrani et al., 2017) O, 5 Sl oe
o\,_;;@t,ou(.,\;?;,_iw oMo GLGGE g,
OLSen 5 olamme 53 8 (b yme o gllas gla Y
=5 $5 A ) 5 o> (Mohammadi et al., 2016a)
& 5 okl 355 53 e VY 53 s )55 puS
s gl (B ma |y o gl Laos

1> DL (F JS8) b dame y (San 215
Soglize O 8 053 e 55 Slasls o 4l &S
o 3 (aome slajls s w55 87 (5y5b 4 o
ol aS 54s a3 80 sgu> (Da2 g Dal) Olyls s
L 53 o (Seren 3575 pde oins 0L ¢ 30
b obls 5 Jla 31 0s s Ogline Kos Sslea
Sl gl Ll 5 s s JialasT Jlw 5o
35 s Kiwad Oy 350 33l 3 (AR2 5 AhL)
(De2 3Del) J 5833 55 9 (Za2 yZal) Jl; 53 Jlw
Jlo 33 Loes lasls o 415 il )3 23 50 Lo s
©Li 5 o35 Sz S (Kh2 5KhD) 5T o 5 5o
Ol ly aabate ol Jlw 93 55 olea s OT Lyl 5
sl alin Ll 5 55 (2 5Irl) e il ul . das
sls il T dle 53 551, s

sLTe 2 0% 53 o o3l wlis F S lal
e SLals e ool sl daal e J 850


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.1.5.8
http://agrobreedjournal.ir/article-1-860-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-02 ]

[ DOR: 20.1001.1.15625540.1397.20.1.5.8 ]

"glacY als s Shee o5l b3 "

Bre 55 L p gl 5 N5 S
A3 ge0

el (gylaT) sl (sl 5 (—21,3) Lo sy
_*s, (Pourdad and Jamshid Moghaddam, 2013)
Sl e Sy oplb Sl s 55
Olejpn i B Sl emlie SIS oy SBhsl
J.&L:un \Jbu_fy 9 (35)‘ 6)\.).3"._:. 9 :)ﬂw

Jsb oS L dsl dlw 5 gl ph 5 Slls Sl al
uc,,_‘y”\s,\é\x@ﬁgkw%ts,'\kﬂ,ux
J5933 5 J=ls Gbloe ¢ samme 53 s s 1o, 55
ples Sl (glyls a8 s bl s > S
L) oy SLiale3T 53 Al 5 e 5 035 (VL
S plaze gssas b obiol 2 pBol 5 ey
Y Y0 ((Ahmadi ef al., 2012) O1,LSKes 5 o]
J)deuéjQ&w)b‘)cgh@‘
SLGGE iy, jleslaul b LT . Lsls 13 bl
6E i daos a4 1 anlllan 5550 SO (D

PC1=32.28%, PC2=21.44, Sum=53.72%
Transform=0, Scaling=1, Centéring=2, SVP=2

slaus” oL (a.xfd:ou%a\ L;Uso_l‘)l)(aléj\ Sy s 38 L;b@moﬁu_{:waﬁo}g‘;l{—\cp
J“‘;L’u” ﬁi.}‘f_»\ 9 :bT(aﬁ c)‘}ﬂs‘ cdjéj: ‘J") cg.fﬂb‘: L;\MK:“._»\ dfu ;.:SJSA: Ir 9 Kh (Ah (De Za Da LS‘ET?“

Fig. 4. Biplot of correlation map among environments for bread wheat cultivars and promising lines.

Environmental codes Da, Za, De, Ah, Kh and Ir represent the stations of Darab, Zabol, Dezful, Ahvaz,

Khoramabad and Iranshahr, respectively. The number 1 and 2 in the environmental codes are the first year

(2012-2013) and the second year (2013-2014), respectively
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Table 5. Mean of plant characteristics and relative yield (to check cultivar: Chamran) of bread wheat cultivars and promising lines

f"“f sl s f"“f sl s
Code of wheat lines  Code of wheat lines  Days to heading Days to maturity Plant height (cm)  Lodging (%) 1000 grain weight (g)  Grain yield (kgha!)  Relative yield to
Gl S-91-1 115 158 95 10 38.0 6119 100
G2 S-91-2 111 159 97 18 41.7 6028 99
G3 S-91-3 112 158 96 12 37.0 5475 89
G4 S-91-4 113 159 98 12 36.3 5834 95
G5 S-91-5 105 158 96 10 40.3 5999 98
G6 S-91-6 115 160 96 18 41.8 6262 102
G7 S-91-7 106 154 100 12 40.8 5963 97
G8 S-91-8 107 152 97 10 40.0 5503 90
G9 S-91-9 107 157 101 10 42.5 6131 100
G10 S-91-10 116 160 98 7 36.7 5960 97
Gl11 S-91-11 114 159 101 8 41.8 6115 100
G12 S-91-12 114 160 97 8 42.8 6102 100
G13 S-91-13 114 158 95 8 43.8 6252 102
Gl14 S-91-14 114 158 94 8 42.5 6167 101
G15 S-91-15 114 159 97 8 42.0 6315 103
G16 S-91-16 116 161 96 8 39.5 5976 98
G17 S-91-17 113 158 98 8 41.2 6176 101
G18 S-91-18 113 158 95 8 38.0 5900 96
Mean ke 112 158 97 10 40 6015 98
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Evaluation of grain yield stability of bread wheat (Triticum aestivum L.)

promising lines in warm and dry regions of Iran

Esmaceilzadeh Moghaddam, M.!, S.Tahmasebi’, Gh. A. Lotf Ali Ayeneh®, H. Akbari
Moghadam*, Kh. Mahmoudi®, M. Sayyahfar®, S. M. Tabib Ghaffari’ and H. Zali®

ABSTRACT
Esmaeilzadeh Moghaddam, M., S. Tahmasebi, Gh. A. Lotf Ali Ayeneh, H. Akbari Moghadam, Kh. Mahmoudi, M.
Sayyahfar, S. M. Tabib Ghaffari and H. Zali. 2018. Evaluation of grain yield stability of bread wheat (Triticum aestivum L.)

promising lines in warm and dry regions of Iran. Iranian Journal of Crop Sciences. 20(1): 61-76. (In Persian).

Adaptation and grain yield stability of 16 promising lines of bread wheat toghether with cv. Chamran and cv.
Aflak, two commercial cultivars as controls, was studied in six experimental field stations; Zabol, Ahwaz,
Darab, Dezful, Iranshahr, Khorramabad, Iran for two successive cropping cycle (2012 —14). The experiments
were conducted using randomized complete block design with three replications. The results showed that 81
percent of total variation observed for grain yield was related to environmental effects, 3 percent to genotype
effect and 16 percent to GXE interaction. The polygon-view of GGE biplot led to the identification of eight
superior lines (lines no. G14, G12, G15, G11 and G16) and two mega-environments. Among the test locations,
Zabol and Dezful had a high discriminating ability to show differences between the lines and cultivars at ideal
environment. Simultaneous evaluation of grain yield and stability through average environment coordinate
(AEC) biplot showed that lines no. G14 (S-91-14), G12 (S-91-12), G15 (S-91-15), G9 (S-91-9) and G13 (S-91-
13) with the higher grain yield (6167, 6102, 6315, 6131 and 6252 kg.ha'!, respectively) were the most stable
lines. Finally, lines S-91-15 and S-91-13 with higher yield and wide adaptation were selected as the superior

lines for being release as new commercial bread wheat cultivars.

Key words: Bread wheat, Genotype x environment interaction, GGE biplot and Stability parameters
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