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Selection of barley (Hordeum vulgare L.) genotypes for grain yield, yield stability
and tolerance to terminal season drought stress under temperate climatic
conditions of Iran
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Selection of barley (Hordeum vulgare L.) genotypes for grain yield, yield stability
and tolerance to terminal season drought stress under temperate climatic
conditions of Iran

Barati, A.l, Arazmjoo, E.?, Tabatabaei, S.A.% and Hasanpour, J.*

ABSTRACT

Barati, A., Arazmjoo, E., Tabatabaei, S.A. and Hasanpour, J. 2025. Selection barley (Hordeum vulgare L.) genotypes for
grain yield, yield stability and tolerance to terminal season drought stress under temperate climatic conditions of Iran.
Iranian Journal of Crop Sciences. 26(1): 390-405. (In Persian).

Introduction: Drought is one of the abiotic stresses in many parts of the world, and it is one of the major limiting
factors for crop production under changing climate. Therefore, one of the important goals in crop breeding
programs is development of drought-tolerant cultivars adapted to target environments. Evaluation of genetic
variation for terminal drought stress tolerance in barley and identification of genotypes with high grain yiled and
yiled stability and drought tolerant are prerequisites for developing new adapted barley cultivars (Barati, et al.,
2023).

Materials and Methods: In this experiment, 18 genotypes from temperate climate barley breeding program were
evaluated using randomized complete block design with three replications, under two conditions of non-stress
and terminal drought stress conditions, at three research field stations; VVaramin, Birjand, and Yazd (total of 12
environments) in two cropping cycles (2021-22 and 2022-23). Grain yield stability using parametric and
nonparametric statistics and their correlation coefficients with grain yield, as well as stress tolerance indices and
biplot based on two principal components were evaluated.

Materials and Methods: Results of biplot analysis showed that genotypes No. 1, 2, 3, 4, 5 and 7 had higher grain
yield under trminal drought stress conditions. Overall, genotypes No. 3, 2, and 7 with the lowest average rank of
stability statistics and standard deviation of rank and higher grain yield than the total mean, had the highest grain
yield stability, respectively. Considering the average rank of each genotype for all drought stress indices,
genotypes No. 7, 2, and 1 were identified as the most tolerant genotypes, respectively. However, genotypes No.
6, 11, and 17 were identified as the most sensitive genotypes to drought stress, respectively.

Conclusion: In conclusion, genotype No. 7 with pedigree of Yousef/3/Legia//Rhn/Lignee527 with mean grain
yield of 6500 kg.ha? and genotype No. 2 with pedigree of Assala'S'//Avt/Aths/3/Arinar/Aths//D529/4/Y ousef
with mean grain yield of 6252 kg.ha identifioed as high-yielding with yield stability genotypes for being
released and grown in terminal drought stress prone areas in temperat climatic conditions of Iran. .

Key words: Barley, Biplot analysis, Drought tolerance indices, Grain yield, Parametric and non-parametric
statistics
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Table 1. Pedigrees of barley genotypes
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Fig. 1. Correlation coefficients between grain yield and parametric and non-parametric stability statistics in

barley genotypes
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Table 3. Mean grain yield and parametric and non-parametric stability statistics of barley genotypes

obagss dhaSle a5l (54l cslae T 2305 bl slae e VST ol B KIS Sreg e s oS Eoore goore Sl

Barley Grainyield ~ Nassar and Huehn’s stability statistics Thennarasu’s stability statistics &, Wobehbl sk sl bewlk bewscssl  bodbs oSS, aas, 43 ke
genotypes  (kghal) SO s@ S® S© NP NP® NP® NP® W2 o <2 by CVi 0 6 KR AR SD

1 6219 3.59 9.48 818 235 3.75 0.36 035 0.28 457 0.43 0.38 1.19 42.07 0.54 0.50 13 6.44 2.97

2 6253 3.55 9.79 760 224 3.92 0.29 032 025 2.33 0.21 0.32 1.04 36.68 0.55 0.40 4 4.19 4.13

3 6209 3.38 8.81 713 234 3.75 0.23 031 025 2.58 0.23 0.37 0.99 35.18 0.55 0.41 7 3.75 3.80

4 6360 448 1515 1220 2.63 4.83 0.44 040 033 5.53 0.53 0.19 1.29 43.97 0.54 0.55 13 8.13 4.03

5 6133 539 2097 18.70  3.89 5.08 0.36 048 044 6.96 0.68 0.86 114 4171 0.53 0.62 20 10.44 3.67

6 4565 468  16.93 3548 7.14 5.83 1.47 123 089 1413 141 1.97 0.92 49.96 0.48 0.96 36 15.38 4.51

7 6500 2.86 6.20 448 161 4.00 0.42 029 019 4.15 0.39 0.31 1.20 40.24 0.54 0.48 8 4.56 3.79

8 5894 435 1493 1460 2.93 3.17 0.26 036 0.39 2.87 0.26 0.41 1.01 37.93 0.55 0.42 12 6.44 3.03

9 5253 3.68  10.20 15.48  4.00 3.33 0.39 056 051 2.83 0.26 0.40 0.96 40.73 0.55 0.42 17 8.00 3.35
10 5629 533 1991 23.05 4.63 5.00 0.39 0.58  0.56 457 0.43 0.63 1.06 41.96 0.54 0.50 18 10.50 2.07
11 5353 3.61 1342 18.85  3.32 4.17 0.42 059 046 6.70 0.65 0.75 0.83 35.86 0.53 0.61 25 9.88 3.01
12 5507 553  22.02 29.36  5.64 4.67 0.42 0.65 0.67 7.14 0.70 1.01 0.97 40.50 0.53 0.63 25 12.50 3.16
13 4776 3.08 9.11 26.73  6.53 3.50 2.06 112 082 3.09 0.28 0.28 0.85 39.37 0.55 0.43 23 9.88 5.40
14 5398 711 39.17 58.10  9.03 6.75 1.02 095 096 10.78 1.07 1.35 1.16 49.46 0.50 0.80 28 15.69 4.11
15 5533 5.80  23.90 2651 5.14 5.08 0.45 056 059 6.61 0.64 0.63 0.79 32.85 0.53 0.60 21 11.13 3.56
16 5174 6.76  33.52 50.27  8.18 5.50 1.08 0.83 092 8.10 0.80 114 0.95 43.02 0.52 0.67 30 15.19 341
17 5121 3.00 6.52 11.62  3.89 2.75 0.62 0.61 049 2.73 0.25 0.19 0.84 35.82 0.55 0.42 18 6.56 5.09
18 4973 480 1875 39.29  7.62 4.42 1.21 098 091 4.44 0.42 0.39 0.82 36.87 0.54 0.50 24 12.00 3.67

S(-8) Nassar and Huehn’s stability statistics; NPA-4), Thennarasu’s stability statistics; W2, Wricke’s ecovalence; 6%, Shukla’s stability variance; bi, Eberhart and Russell regression
coefficient; S2d, deviation from regression; CV, coefficient of variance; 8(i), GE variance component; 6;, mean variance component, Plaisted and Peterson; KR, Kang’s sum of
ranks; SR, sum of ranks; ASR, average of sum of ranks, and SD , standard deviation
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Table 4. Mean grain yield (kg.ha) of barley genotypes under normal (Yp) and terminal drought stress (Ys) conditions and tolerance and susceptibility indices

and their ranking (2021-2022 and 2022-2023)

— —_ < 2 3 c - 3 2 é . & g 3 1 é

g % g 3 g < 32 g = 3 8 Q)E s 9 x 3 E 3 g %, x S
.58 %32 gL % 3E % g JEE i g bs 33 3 Lg JF i
ne 1L E ~22 Jsg i 4 2 592 55 4 Ex g i g o 2 g L& s
Je 35 fgE 3§ ;B %8 Y5 3 25 | 8 E 48 = 35 L8 2% 7%
ECY N 8 Z N8 5 ﬂ) = j} © 3 2 ¥ E B 3 g gz = 2o % T & 2 o a S
RS n0o < 40 2 @ 2 38 28 5 g 5 a2 ot » > %u = 2 8 .3
52 4 5% 8 d= = < 38 U F q 8 L8 w2 < 28 B3
& "2 a & e & 12 38

> s =

QS

Yp R Ys R. TOL R MP RR. GMP R HM R SSI R STl R VI R, YSl R RSl R @

1 6535 5 5902 3 970 063 12 622 4 621 4 620 4 111 n 112 4 110 3 090 11 099 11 655 378
2 6559 4 5946 2 935 061 10 625 3 624 3 624 3 107 10 114 3 111 2 091 10 099 10 545 364
3 6680 3 5737 6 1412 094 16 621 5 619 5 617 5 161 15 112 5 107 6 086 15 094 15 873 5.24
4 6876 1 5843 4 1503 103 17 636 2 634 2 632 2 172 16 117 2 109 4 085 16 093 16 745 7.03
5 6482 6 5784 5 1076 070 13 613 6 612 6 611 6 123 13 109 6 108 5 089 13 098 13 836 3.70
6 5274 15 385 18 2688 142 18 456 18 451 18 445 18 307 18 059 18 072 18 073 18 080 18 17.73 0.90
7 6709 2 6291 1 623 042 9 650 1 650 1 649 1 0.71 9 123 1 118 1 094 9 103 9 4.00 3.97
8 6201 7 5587 7 990 061 11 58 7 589 7 588 7 113 12 101 7 104 7 090 12 099 12 873 241
9 5327 14 5180 11 275 015 6 525 13 525 13 525 13 031 6 080 13 097 11 097 6 107 6 1018 343
10 5687 10 5572 8 202 011 4 563 8 563 8 563 8 0.23 4 092 8 104 8 098 4 107 4 6.73 2.24
1 5810 9 489 16 1573 091 15 535 12 533 12 531 12 180 17 083 12 092 16 084 17 092 17 1409 2.77
12 5920 8 5093 12 1396 083 14 551 10 549 10 548 10 159 14 088 10 095 12 086 14 094 14 1164 2.16
13 4814 18 4738 17 159 008 2 478 17 478 17 478 17 0.18 2 066 17 089 17 098 2 108 2 1164 7.65
14 5443 12 5353 10 166 009 3 540 11 540 11 540 11 0.19 3 085 11 100 10 098 3 108 3 8.00 4.00
15 5591 11 5476 9 206 011 5 553 9 553 9 553 9 0.23 5 089 9 102 9 098 5 107 5 7.73 2.24
16 5328 13 5020 13 579 031 8 517 14 517 14 517 14 066 8 078 14 094 13 09 8 103 8 1155 2.84
17 5250 16 4992 14 491 026 7 512 15 512 15 512 15 0.56 7 076 15 093 14 095 7 104 7 1200 4.00
18 4981 17 4966 15 031 002 1 497 16 497 16 497 16 0.04 1 072 16 093 15 100 1 109 1 1045 751
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Yp, Grain yield (normal); Ys, Grain yield (Drought stress); TOL, Tolerance index; MP, Mean productivity; GMP, Geometric mean productivity; HM, Harmonic mean; SSI, Stress susceptibility index; STI, Stress tolerance index; Y1, Yield
index; YSI, Yield stability index; RSI, Relative stress index; AR, Average of rank; SD, Standard Deviation of Rank; and R, Rank
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Fig. 2. Correlation coefficient between grain yield of barley genotypes and stress indices under normal (Yp) and

terminal drought stress (Y's) conditions
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Fig. 3. 3D graph of grain yield of barley genotypes under normal (Yp), terminal drought stress (Ys) and STI
index (2021-2022 and 2022-2023)
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Fig. 4. Biplot of barley genotypes in stress indices and grain yield under normal (Yp) and terminal drought stress

(Ys) conditions based on the first and second principal components (2021-2022 and 2022-2023)
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