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Evaluation of grain yield stability of irrigated barley (Hordeum vulgarel.) promising lines

in temperate agro-climatic conditions of Iran-using GGE biplot analysis
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Evaluation of grain yield stability of irrigated barley (Hordeum vulgare L.)
promising lines in temperate agro-climatic conditions of Iran-using GGE biplot
analysis

Barati. A}, H.R. Nikkhah Chamanabad?, E. Arazmjoo?, S.A. Tabatabaei?,
M. Mahlooji®, M. Taherian®, S. Tahmasebi’, F. Hassani® and
M. Taheri Mazandrani®

ABSTRACT

Barati. A., H. Re. Nikkhah Chamanabad, E. Arazmjoo, S. A. Tabatabaei4, M. Mahlooji, M. Taherian, S. Tahmasebi, F.
Hassani and M. Taheri Mazandrani. 2023. Evaluation of grain yield stability of irrigated barley (Hordeum wvulgare L.)
promising lines in temperate agroclimatic conditions of Iran-using GGE biplot analysis. Iranian Journal of Crop Sciences.
25(1): 154-169. (In Persian).

Introduction: The genotype and environment interaction is one of the main challenges in the breeding of
different crop plants and causes different genotypes to perform differently under different environments.
Assessment of genotypes and environment interaction for quantitative traits such as grain yield is very important
for development of new improved cultivars.

Materials and Methods: Nineteen barley promising lines together with a commercial barley cultivar (cv.
Behrokh as check) were evaluated across eight agricultural research stations in Karaj, Varamin, Neishabour,
Mashhad, Birjand, Yazd, Isfahan and Shiraz (Zarghan) in 2020-21 and 2021-22 cropping seasons. Combined
analysis of variance was performed for grain yield, andGGE bi-plot graphic analysis used fore the assessment of
grain yield stability of barley promising lines.

Results: The results of combined analysis of variance showed that the effects of location, genotype, year x
location and genotype x year x location interaction effect were significant on grain yield. Mean comparison,
using LSD test, showed that promising lines; No. 3, No. 4, No. 11, No. 12 and No. 13 with grain yield of 6673,
6663, 6412, 6340 and 6249 kg.hal, respectively, were high yielding compared with cv. Behrokh as well as
others. The grain yield stability analysis facilitated to identify promising lines with with high grain yield and
yield stability. In the first year lines; No. 3, No. 4 and No. 11, in the second year lines; No. 4 and No. 12 and in
the two years lines; No. 3 and No. 4 were close to the ideal genotype.

Conclusion: Barley promising lines; No. 3 and No.4 were identified as high yielding with high yield stability.
These promising lines are adapted to temperate agro-climatic condition in Iran and can be used in irrigated
barley breeding programs. Of the eight test locations, Karaj was the most discriminative and representative
environment. Therefore, this location can be recommended as a suitable test location for the selection of superior
genotypes adapted temperate agro-climate conditions in Iran.
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Table 1. Pedigrees of promising lines of barley used in the experiment

Rl gl Y sl o
Barley promising lines Origin Pedigree
1(Check-1) Iran Behrokh
2 Iran Michailo/Dobrinya//Y ousef
3 Iran 26216/4/Arar/3/Mari/Aths*2//M-Att-73-337-1/5/Nosrat
4 Iran 82S:510/3/Arinar/Aths//DS 29/4/Sahra
5 Iran 82S:510/3/Arinar/Aths//DS 29/4/Sahra
6 Iran Kavir/Badia/3/Torsh//9cr.279-07/Bgs/4/Karoon/Kavir/5/Sahra
7 Iran Bgs/Dajia//L.1242/3/(L.B.IRAN/Una8271//Gloria'S/3/Alm/Una80//....)/4/Sahra
8 Iran Anoidium//Alanda/Hamra-01/3/Lignee527/Nk1272//JLB70-63/4/Nik
9 Iran Anoidium//Alanda/Hamra-01/3/Lignee527/Nk1272//JLB70-63/4/Nik
10 Iran Arbayan/Nk1272/4/Arar/3/Mari/ Aths*2//M-alt-73-337-1/5/Y ousef
11 Iran Yousef/3 / Dasht//Ebc(a)/Badia/4/Nik
12 Iran Canela/3/Hegegs679.82/Shyri//Laurel/4/Cerise/Shyri/. .. /5/Malouh//Aths/Lignee636/6/Nik
13 Iran Bgs/Dajia//L.1242/3/(L.B.IRAN/Una8271//Gloria'S/3/Alm/Una80//....)/4/Sahra
14 Iran ZBL-2640/Nosrat
15 Iran Bgs/Dajia//L.1242/3/(L.B.IRAN/Una8271//Gloria'S/3/AlIm/Una80//....)/4/Y ousef
16 Iran Ashar/Beecher/5/Lignee 527/Chn-01//Gustoe/4/Rhn-08/3/Deir Alla 106//DI71/Strain 205
17 Iran Ashar/Beecher/3/Lignee527/NK1272//JLB70-63
18 ICARDA BREA/DL70//TOCTE/3/BREA/DL70//CABUY A/4/TRADITION
19 Iran Bgs/Dajia//L.1242/3/(L.B.IRAN/Una8271//Gloria'S/3/Alm/Una80//....)/4/Sahra
20 Iran Lignee 527/NK1272//)LB 70-

63/4/Bgs/Dajial/L.1242/3/(L.B.IRAN/Una8271//Gloria'S/3/Alm/Una80/!....) (MB-97-3)
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Table 2. Mean of grain yield (kg.ha) of promising lines of barley at eight location of temperate regions of Iran and the comparison of the total average of (2020-2022)

s Y BN dele Ay 3 Olgis! B
sla Y Karaj Varamin Neishabour Mashhad Birjand Yazd Isfahan Shiraz
o iSudal “VFee “VF “VFee “VF S\ —VF S\ —VF S\ VF S\ VF S\ —VF -\Fe “VF
Barley 1¥4q \Feo 1¥4q \Feo LAt Voo LAt Voo At Voo At Voo At Voo it 12 I oSl
promising 2020- 2021- 2020- 2021- 2020- 2021- 2020- 2021- 2020- 2021- 2020- 2021- 2020- 2021- 2020- 2021- Total
lines 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 mean
1 7556 8020 7775 6353 5964 5872 6350 3803 5867 6506 3556 4769 5946 8245 5889 6467 6184
2 8283 6970 5997 5647 5444 5853 6458 4521 5961 7144 3589 3471 6664 7799 5511 4963 5892
3 8667 9120 6469 6394 6033 6542 5822 6604 6883 7994 5508 5810 7013 7653 6856 3403 6673
4 9156 8530 7781 5875 6575 5231 6453 5424 7022 7478 4975 6354 6549 7819 5861 5526 6663
5 8922 7580 5978 5628 5339 4531 6978 5868 6439 6794 5381 4060 5733 8618 4617 4447 6057
6 7578 7130 7775 5931 5725 5708 6425 5529 5050 6211 5883 4276 5603 7958 6289 3956 6064
7 6489 7120 7069 6753 4892 4758 6306 4601 6156 6628 5264 4416 6113 6678 4250 3321 5676
8 9039 8690 7303 6519 5814 4333 6344 4076 6300 6656 4061 5547 5615 7181 5394 4577 6090
9 7800 8400 8333 6025 5269 5467 5978 3903 6700 6394 3992 5238 5582 7493 4483 4596 5978
10 7594 7850 6381 7789 5708 5319 6483 4292 5678 6239 3158 4958 4815 6593 4461 3627 5684
11 9528 8590 7525 7106 5889 5886 7169 4924 6128 6339 3875 5944 5844 6523 6972 4344 6412
12 7794 8620 6900 6122 4928 5319 6122 5390 6772 7428 5444 5603 5638 7704 5789 4406 6249
13 8233 7990 8097 6431 5567 5217 6353 6153 6483 6961 4622 5734 5669 8451 4517 4967 6340
14 7567 8090 4019 6081 5086 4783 5689 2412 6672 7128 4108 5248 5272 6708 5756 3814 5527
15 8211 7870 6697 5531 5519 4708 6247 3563 5817 7356 3972 4738 5433 7576 6439 4774 5903
16 8256 7730 9256 6281 5256 4375 6103 4640 7361 7050 5639 4674 5277 6699 5233 4851 6168
17 6672 7630 8761 5622 5153 4514 6061 5344 5683 6600 4281 4303 5590 8741 5117 4769 5927
18 9083 8720 6603 5992 5394 4025 6222 5406 4906 7583 5097 4279 5872 8319 6178 5363 6190
19 8144 7900 6125 7233 4369 3731 5908 5042 5528 5944 4592 5064 6300 7884 5211 4404 5836
20 8978 8750 7706 6347 5097 4042 6042 6338 6472 7717 4272 4913 6328 6194 6206 4302 6231
LSDsw%: 631 kg.hat LSD1%: 478 kg.ha't
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