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Heyran, a new bread wheat cultivar under terminal drought stress conditions of
cold regions of Iran
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Tablel. Average grain yield and stability index of bread wheat genotypes in the

advanced trial (ARWYT) under optimal irrigation conditions in five cold climate

research stations in crop season 2013-2014

4als Aﬁ)»c .
<555 o (S 53 ¢5 kS %fggﬁ}f"’ :
- . y YSi
Genotype Pedigree Mean grain variance
yield (kgha)

\ Oroum 7613 72766 "™ 9

Y Zareh 7518 355441 7

v Mihan 8205 1545080 " 15

¥ Local check (Alvand) 6869 3938450 ™  -10

o Ald"s"/Snb"s"//Zm/3/Y aco/2*Parus 7016 1620666 ns .

5 Avd/Veettl//1-27-6275/Cf 1770*2/3/MV17 7833 3347400 ™ 4

v CMHB82A.129A/Gascogne//Almt 7336 417559 s 4

A Pehlivan/Ks92Wgrc-24 7333 3041540 5

q Pantheon/Bluegil-2 7436 792844 s 5

Ve Pantheon/Bluegil-2 7521 1444485 " 8

1) Lufer-1/Kinaci97 8139 1010885 " 13

VY Guam92//Psn/Bow/3/Thk//4141W113/Karl 7500 937701 M 6

Y Hk1/6/Nvsr3/5/Bez/Tvr/5/Cfn/Bez//Su92/Cil13645/3Nai60 7272 1680099 " 2

¥ Hk1/6/Nvsr3/5/Bez/Tvr/5/Cfn/Bez//Su92/Cil13645/3Nai60 6886 1249296 " -1

0 Karl/Niobrara//Tam200/Kauz/3/Tam200/Kauz 7742 2189062 * 7

V¢ Lufer-1/Kinaci97 8340 981101 ns 17
Mei‘frf;t 8205 - -
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Table2. Grain yield and stability indices of bread wheat lines in adaptability trial and determination of agronomic value or VCU under
terminal drought stress condition in four cold climate research stations of the country in cropping seasons 2012-2014

PHEY ;ng...o
N~ o s (LS s (’;f ) ol Wbl si ¥ ool 45 y,kme O ol YIR%

Genotype Pedigree Mean grain yield Stability variance Mean Rank Rank Std. Dev.

(kgha'®)
CD-92-1 Zareh 3711 "$ 369044 3 5.75 2.22 97
CD-92-2 Mihan 3743 1264370 ™ 3- 5.75 3.03 98
CD-92-3  Avd/Vee#l//1-27-6275/Cf 1770*2/3/MV 17 4109 687824 ™ 3 3.75 2.54 108
CD-92-4  Monarcha*2//Milan/Sha7 3433 525319 " 5- 7.88 1.27 90
CD-92-5  Hk1/6/Nvsr3/5/Bez/Tvr/5/Cfn/Bez//Su92/Ci13645/3Nai60 4042 s 371899 10 4.25 2.59 106
CD-92-6  Lufer-1/Kinaci97 4470 ns 395984 14 1.88 1.62 117
CD-92-7  Lcr/Seri/3/Mex-Dw/Baca//Vona/4/Tam200/Ji5418 3559 "$ 380066 2 6.88 2.26 93
CD-92-8  Lcr/Seri/3/Mex-Dw/Baca//Vona/4/Tam200/Ji5418 3445 s 287243 . 7.63 1.73 90
CD-92-9  Dana/3/Spn/Nac//Attila/4/Shark-1 3864 "s 430583 8 5.00 2.60 101
CD-92-10 St.Eryhtr 894-07 3764 974527 ™ 1- 6.25 2.33 99

Lsd0.05 221

5ot i esls 1(Kang,1993)  YIR (Il 55 Shes Olojen S esls :YSi
YIR: Yield index ratio % YSi : Yield and Stability index (Kang,1993)
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(Puccinia striiformis f.sp. tritici) s,; X5 s lews Jole 4 0L, 05 Sy Y
3. The reaction of Hiran variety to yellow rust disease agent (Puccinia striiformis f.sp. tritici)

Yi:r Lin:/éfﬁ:;var Zarghan Sari Mashhad Karaj Ardabil Brojerd Miandoab Moghan Seedling test
1397-98 CD-92-6 5MR - 20MR 30M 10MR 10M 0 60MS
Urom 10R - 40MS 40M 70MSS 40M 10S 80S
Haydari 10MR - 0-100S  0-100S 10MR 5MR 0 20MS
Mihan 10MR - 20MS 40M 10MR 0 0 40MS
Zareineh 30MR - 0-100S 10MR 70M 0 0 70S?
1396-97 CD-92-6 5R 0 0 20MR 20MR 0 - 20M
Urom 5R 0 0 0 50MSS 0 - 40MS
1395-96 CD-92-6 10R 0 10MR 5R - 0 - 0
Urom 10R 0 0 10R 70MSS 20MR - 15MR
1394-95 CD-92-6 5R 10R 0 20MR 20MR 0 0 0 238E190A+,Yr27 (7)
Urom 5MR 0 20MR 5R 10MR 0 50S 0 0;
1393-94 CD-92-6 10R 10R 20MR 10MR 10MR - - - 38E190A+,Yr27(7)
Urom 5R 0 0 0 10MR 0 5MS 0 0;
1392-93 CD-92-6 5R 0 0 - 5R - - - 141E150A+, Yr27 (2C)
Urom 10MR - 0 - 5R - - - 0
1391-92 CD-92-6 10R 0 20MR - 10MR - - -
Urom 0 0 10MR - 20MR - - -
1390-91 CD-92-6 - - 0 - 5R - - -
Urom - 0 5R - 10MR - - -
Bolani (Sus.) 100S 60S-100S 80-100S 100S 80S-100S 80S 90S 100S 7

A AEVIT (ol aes b pslin aes 7 51 28T IT: ipie g 5
Infection Type: IT less than 6 moderately susceptible to moderately resistant, IT 7 to 9 susceptible
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Table 4. Results of evaluations related to baking quality of Heyran cultivar and checks

cultivars Uroom, Zare and Mihan

AR RSP ) 6'1)\_.)}.9(,_?- Ob o ol .“.”K ol a3
Cultivar s, CEA  FIEIR L Gelke) s e hess s SDS
~ fr s PROT : : W.
H.L W ZEL B.V H. 1 GLUT.I SDS
GLUT

Heyran Ol 80.5 12.2 34 492 53.2 30.2 54.3 65.5
Uroom ps,l 78.4 11.86 325 469.5 50.6 30.3 30 62.5
Zare 153 79.6 11.95 32.8 455.3 52.3 30.8 54.2 62.2
Mihan e 78.6 12 335 4715 52.6 29.8 28.2 64.7

H.LW: Hectoliter Weight (KghL™ ); PROT: Protein (%); ZEL: Zeleny Sedimentation Volume (ml); B.V: Bread
Volume (ml); H.I: Hardness Index; W.A: Flour Water Absorption (%); W.GLUT: Wet Gluten (%), GLUT.I: Gluten

Index; SDS: Sedimentation Height (mm)
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Table 5. Results of research-extension studies of Heyran variety in different regions under terminal drought stress conditions

Q\,_,,;/_{L“p . JALZAJQ»& (M):)JALZQ@JJJQ@Q}L&E
Place of execution | Gble (S5 p S 4kS) Check L OSa ,3p S48 % Yield difference compared
Heyran (Kgha'') Check (kgh') to the Check

Khorasan Razavi-Chenaran S Olal & =0l e 6320 Heydari Eodke 5920 +6.7
Khorasan Razavi-Ghoochan S Ol 5 =0l 8 5860 Heydari Eodke 5320 +10.1
Khorasan Razavi-Fariman G385 Ol & —0lay 3 4858 Heydari Eodke 4685 +3.7
Khorasan Razavi-T. Heydarieh (s ,5, 0l 5 —4 i oo 5 4787 Heydari Sk 4705 +1.7

Mihan e 4825 -0.8
Khorasan Razavi-Mashhad Gy Olul 3 —dgie 4600 Heydari Sk 4240 +8.5
Khorasan Razavi-Chenaran S Olal & =0l e 5500 Heydari Eodke 5300 +3.7
West Azarbaijan-Oshnavieh PPN VRS 5400 Heydari Sk 4300 +255
Markazi-Arak &S STyl 5725 Heydari o 5663 +1.1

Mihan o 4838 +18.3
Markazi-Khandab &S ol 4585 Heydari ok 4268 +7.4

Mihan o 4413 +3.9
East Azarbaijan-Tabriz S T-5,8 4442 Heydari ok 3995 +11.1
Ghazvin-Ghazvin PIP—psP 4500 Heydari En. 4500 0
Average Yield 5 Shes 5 Kka 5143 Heydari o 4808 +7.0

Mihan o 4758 +8.0

Mean of Checks  wsls KL 4783 +75
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Table 6. Agronomic and morphological characteristics of Heyran variety compared

to with control cultivar Mihan

. . L ) (Aald) e Ol
Agricultural characteristics s Sl o Mihan (Check) (Heyran) CD-92-6
Pedigree o el Bkt/90-Zhong87 Lufer-1/Kinaci97
Growth habit AU sle Winter Facultative
Days to maturity Oy b 39y 315 170 167
Plant height (cm) Craila) oS £l | 85 91
Lodging Jpams Sl = R R
Grain color 4155,  Amber Red
Grain protein % R-F YRR 12 12.2
Hardness index §15 e 52 53
Gluten Index Sl el 28 54
Resistance to yellow rust disease  s,; <55 ¢ lbow & 255 ol 403 6 5l ol 405 G pslis
R-MS R-MS
Resistance to Stem rust disease ol <55 (gl & 2575 ol b ol 4as ol b ol das
MS-S MS-S
Spike type dewes F F

R: Resistant; S: Susceptible; MR Moderately Resistant; MS: Moderately Susceptible; F: Full awn
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ABSTRACT

Amini, A., Yazdansepas, A., Rezaee, M., Chaichi, M., Gasemi, M., Ezat-Ahmadi, M., Babaee, T., Aminzadeh,
G., Godsi, M., Nazeri, M., Feizabadi, A. Z., Khodarahmi, M., Kamel, M., Ashori, Sh., Eivazi, A., Hosseinibay,
S. K., Afshari, F., Mirfakhraee, N., Safavi, S. A., Shahbazi, K., Dehgan, M. A., Zakeri, A., Ebrahimnejad, SH.,
Malihipour, A., Dadrezaee, T., Hoshiar, R., AtaHosseini, M., Tabatabaee, N. T., and Jasemi, Sh. 2023. Heyran, a
new bread wheat cultivar under terminal drought stress conditions of cold regions of Iran. Research Achievements
for Field and Horticulture Crops Journal 12 (2): 237-252. (in Persian).

Due to limited water resources in the country, irrigated wheat cultivars in cold and
temperate cold regions are faced with lack of irrigation or limited irrigation at the end of
the season. In these areas, most farmers who cultivate irrigated wheat due to lack of
sufficient water in the spring cannot perform enough irrigation and therefore do not get
the desired result from cultivating high-yielding cultivars. Development of new cultivars
with high grain yield under terminal drought stress conditions is one of the major goals
of wheat breeding program for cold regions of country. Heyran new bread wheat cultivar
introduced from International Research Center for Maize and Wheat (CIMMYT) to Iran
through an international nursery in 2010 and was evaluated in a primary trial in four
research stations (Karaj, Jolge-Rokh, Ardabil and Mashhad), and due to its favorable
characteristics was selected for further evaluation in preliminary yield trials in cold regions.
This line showed grain yield of 8417 kgha™* under normal irrigation compared to the check
cultivars Orum, Zareh and Mihan (with average yields of 7679, 6828 and 7772 kgha™,
respectively), and under terminal drought conditions with an average seed yield of 4653
kgha', compared to the check cultivars Orum, Zareh and Mihan (with average yields of
4375, 3544 and 4358 kghal, respectively) and was selected in both conditions.
Aforementioned line showed grain yield of 8340 kgha™ in advanced yield trial of cold
regions breeding program under normal conditions compared to check cultivars Orum,
Zareh and Mihan (with average yields of 7518, 7613 and 8205
kghal, respectively) in five locations, selected for final evaluation in adaptability test. Grain
yield of this line which was presented as CD-92-6 at the adaptability test was 4470 kgha
L against 3711 and 3743 kgha of Zareh and Mihan checks cultivars under water stress
conditions, respectively, during two cropping seasons 2013-14 and 2014-15. This line
showed overall mean grain yield, of 5143 kgha™* under terminal drought stress conditions
in extensional farmer’s fields. For these conditions checks cultivars Hydari and Mihan
showed grain yields of 4808 and 4758 kgha'®, respectively. Grain yield potential of this line
was recorded as 6323 kgha™ in Khorasan Razavi farmers' field. According to the latest
evaluations the response of this line to yellow rusts was resistant to semi sensitive under
severe artificial infection. Wheat line CD-92-6 has considerable cold tolerance and good
bread making quality and based on its good agronomic characteristics in 2019 this line was
released as Heyran, for cultivation under terminal drought stress conditions in the cold agro-
climatic regions.
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