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Tablel. Geographic and climatic information of collecting sites for H. spontaneum ecotypes

based on Gousan climatic zones

No. TN~ Climate o Province Ol
1 309  Mediterranean (M)  l«inae  Ghazvin ]
2 324  Cool Desert (CD)  5,. stk Markazi S5
3 554  Desert (D) Su  Fars b
4 556/1  Desert (D) Su  Fars b
5 951  Desert (D) St Khorasan Olul &
6 1037  Mediterranean (M)  slslza  Kermanshah olisle S
7 1073  Mediterranean (M)  slslza  Kermanshah olisle S
8 1233  Mediterranean (M)  slsixa  Khorasan Ol =
9 1263  Cool Steppe (CS) s ool West Azarbaijan 5 0lwl )3T
10 1286 Mediterranean (M)  slsixa  Kermanshah oliile S
11 1350 Cool Desert (CD) s S Markazi S
12 1363 Desert (D) Sk llam Y
13 1375 Desert (D) Sk llam Y
14 1377 Desert (D) Sk llam Y
15 1389  Desert (D) Su  Fars ol
16 1674  Desert (D) St Khorasan RIM=S
17 1693 Desert (D) St Khorasan RIM=S
18 1801 Cool Steppe (CS) s el West Azarbaijan 8 0lwl )3T
19  Nosrat

*Number in National Plant Gene Bank of Iran
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Table 2. Mean comparison of plant characteristics of 18 H. spontaneum ecotypes and barley (Hordeum vulgare L. cv. Nosrat) under normal and water stress treatments

T sl S o Ol 0 i T (Sl s s 2T ! & 553 ol Lo T S ks 655 35> Shee S5 g 2 s
Treatments SPAD Value RWC (%) Relative water loss (%)  Leaf water retention ~ Days to maturity ~ Grain yield (g.plant®)  Biological yield (g.plant)
Normal JEEaRyRe 38.7a 74.5a 76.3a 0.48b 191.0a 3.10a 19.45a
Drought stress  Ses s 39.6a 69.1b 71.2b 0.57a 187.5b 1.96b 11.64b

Ll 613 e Dol Ao gy ez o o s 505 (glaials dimr el i &S e g ‘51)!:5&&@@@ RYRT N
Means followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
y g y p y g p g
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Table 3. Mean comparison of plant characteristics of 18 H. spontaneum ecotypes and barley

(Hordeum vulgare L. cv. Nosrat) under normal and water stress treatments

o~y Sileesle Ahy s N
Ecotype TN Vernalization (%)  Growth type STI
1 309 11.6de 4.67ab 0.442
2 324 78.3abc 3.33bc 0.642
3 554 80.0abc 3.00c 0.662
4 556/1 76.6abcd 3.67abc 0.858
5 951 50.0abcde 4.00abc 0.452
6 1037 23.3bcde 4.33abc 0.514
7 1073 33.3bcde 4.33abc 0.799
8 1233 0.0e 5.00a 0.297
9 1263 20.0cde 4.67ab 0.637
10 1286 33.3bcde 4.33abc 0.433
11 1350 50.0abcde 4.00abc 0.594
12 1363 88.3ab 3.33bc 0.766
13 1375 88.3ab 3.33bc 0.808
14 1377 100.0a 3.00c 0.605
15 1389 100.0a 3.00c 0.629
16 1674 60.0abcde 4.00abc 0.704
17 1693 33.3bcde 4.33abc 0.724
18 1801 16.6cde 4.67ab 0.367
19 &l 76.6abcd 3.33bc 0.561

L, gyl gae sl M)A@dhxb\c]ﬁ.w): Jﬁ?l: laals Lo 05057 bl ez &S 2in o > ‘.;l)l:S‘;_l.a‘:ni}l:.n Ot 2 )3
Means followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 4. Correlation coefficients of growth type characteristics of 18 H. spontaneum ecotypes in normal (above diagonal) and drought stress conditions

(below diagonal) and Stress Tolerance Index

PS5y &8y o ST O 5 5 0 i OT o8y (s T (elsoen (Sl U555 (K jom O 6l 5 Sheos 6050505 Shae (35 Joosd ja Ui loasl Aoz 548y o (ool 05 8

5O
l:l:r;’rfal. DF RWL ELWR RWC DM RCC GY BY STI VER% TYP CLI
VER  -042 -0.21 0.21 -0.13 0.19 -0.16 0.39 0.55" 0.62"" 1 0.97" -0.79™
TYP 0.41 0.21 -0.19 -0.12 -0.18 0.21 -0.41 0.53" -0.63™ 097" 1 0.68™
CLI 0.49" 0.26 -0.24 -0.00 0.32 0.23 -0.24 -0.45 -0.56" 079" 068" 1
Stress DF RWL LWR RWC DM SPAD GY BY STI VER% TYP CLlI
VER  -0.24 -0.30 0.28 -0.04 0.02 -0.33 0.57" 0.44 0.62™ 1 0.97" -0.79"
TYP 0.26 0.37 -0.31 -0.02 -0.04 0.30 -0.41 0.48" -0.63" 0.97 1 0.68™
CLI 0.48" 0.17 -0.17 -0.06 0.18 0.41 -0.55" -0.42 -0.56" 0.79" 068" 1

DF: Days to flowering, RWL: Relative water loss, LWR: Leaf water retention, RWC: Relative water content, DM: Days to maturity, SPAD Value: SPAD, GY: Grain yield, BY:
Biological yield, STI Stress Tolerance Index, VER: Vernalization, DS: Days to spike emergence, TYP: Growth type, CLI: Climatic code.
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(D: Desert, CD: Cool Desert, CS: Cool Steppe and M: Mediterranean)
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Table 5. Eigen values, relative variance and coefficients of principle components in H. spontaneum ecotypes

Components

Plant characteristics A slis 1 2
Days to spike emergence dow b b 55, -0.46 0.30
Days to flowering A6,  -0.46 0.32
Vernalization % Giwoylg oys 033 0.52
Growth type s, s -0.38 -0.52
Stress Tolerance Index U5 Jess yasle 041 0.16
Days to maturity S, b5y, 037 0.48
Eigen value ops ol 3.82 1.49
Percent of variance s by 63.60  24.98
Cumulative percentage e ilsls 63.60 88.59
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Evaluation of growth type and drought stress adaptation in
Hordeum spontaneum L. ecotypes

Shahmoradi, Sh.! and J. Mozafari?

ABSTRACT

Shahmoradi, Sh. and J. Mozafari. 2017. Evaluation of growth type and drought stress adaptation in Hordeum spontaneum L.

ecotypes. Iranian Journal of Crop Sciences. 19(1): 57-72. (In Persian).

This study aimed to evaluate the diversity and distribution of growth type in Hordeum spontaneum ecotypes
and its relation with climate and drought adaptationsfor being used in barley breeding programs. Eighteen
ecotypes of H. spontaneum from National Plant Gene Bank of Iran were evaluated in green house and field in
2011-12 cropping seasons. The green house study was the drought stress tolerance screening and the growth type
of ecotypes was evaluated in the field. Both experiments were carried out in randomized complete block design
with three replications. In the green house study the moisture condition was normal until spike emergence, then
two different moisture regimes; well-watered (90-100% field capacity) and drought stress (20-30% field
capacity) were applied. The field study consisted of evaluating vernalized and non-vernalized seeds. Assessment
of growth type indicated that Desert and Cool Desert ecotypes had the growth type 11, but Mediterranean and
Cool Steppe ecotypes had 1V and V growth type. A significant correlation was observed between stress tolerance
index and growth type and ecotypes with lower vernalization requirements seemed to have better adaptability to
drought stress conditions. Results indicated that wild barley originating from Desert and Cool Desert, with low
vernalization requirement and early maturity, were more tolerant to drought stress, therefore, these valuable
genetic resources can be used directly (gene transfer) and indirectly as parents in breeding programs for

improvement of drought stress adaptation.

Key words: Barley, Climate, Drought stress, Ecotype and Growth type.
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