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Table 1. List and collection site of tihegilops genotypes used in this research

No. Origin (place of collection) No. Origin (place of collection) No. Origin (place of collection)
1 Iran/jadeh Ardabil-Sarein 43 Iran/un noun 85 Iran/Golestan
2 Iran 44 Tajikistan 86 Iran/unknown
3 Azarbaijan 45 Iran/un noun 87 Iran/Mazandaran
4 Iran/Salman shahr 46 Azarbaijan 88 Iran
5 Iran/Gilan 47 Iran/un noun 89 Iran
6 Iran 48 Iran/un noun 90 Iran
7 Iran/un noun 49 Sweden 91 Iran
8 Iran/un noun 50 Iran/un noun 92 Iran/Semnan
9 Tajikistan 51 Iran/un noun 93 Iran
10 Iran/jadeh Ardabil-Sarein 52 Azarbaijan 94 Iran
11 Iran/roostaye Sadraldin 53 Iran/un noun 95 Iran
12 Iran/jadeh Astara-Ardabil 54 Iran/jadeh Karaj-Chaloos 96 Iran
13 Iran/Ahar-Kelibar 55 Armenia 97 Iran
14 Iran/ramsar 56 Iran/Mazandaran-Amol 98 Iran
15 Iran/ Zanjan 57 Iran/rooslfz;)r/:iejacahaemabad- 929 Iran
16 Iran/ Salmanshahr-Ramsar 58 Iran/30km Ahar-Kelaibar 100 Iran
17 Iran/Gilan 59 Iran/Gilan-Kalachay 101 Iran/Rasht
18 Iran/Karaj-Chaloos, 60 Iran/un noun 102 Iran
19 Iran/Karaj-Chaloos 61 Iran/un noun 103 Iran
20 Iran/Mazandaran-Amol 62 Iran/5km ta Astaneh Ashrafyeh104 Iran
21 Iran/ Salmanshahr-Mazandaran 63 Iran/Dashte Moghan 105 Iran/Baraghan
22 Iran/Gilan-3km Astara 64 Iran/Abbasabad —Ramsar 106 Iran/Rezvanshahr
23 Iran/jadeh Karaj- Chaloos, 65 Iran/30km Ahar-Kelaibar 107 Iran/Rezvanshahr
24 Iran/Mazandaran-Amol 66 Iran/Mazandaran-Noshahr 108 Iran/Rezvanshahr
25 Iran/Rasht 67 Iran/20km jadeh Chalooos 109 Iran/Somesara
26 Iran/km5 jadeh Sarein-Ardabil 68 Iran/shahrestan Noor 110 Iran/Astara
27 Iran/Chaloos 69 Iran/shahrestan Noor 111 Iran/Somesara
28 Iran/JadeQe%zlﬁgr?rah Bandar 70 Iran/Rasht- Talesh, 112 Iran/Somesara
29 Iran/10km jadeh Ahar-Tabriz 71 Iran/Karaj-Chaloos 113 Iran/Somesara
30 Afghanistan 72 Iran 114  Iran/rasht-Feiz mahaleh
31 Turkmenistan 73 Iran 115  Iran/rasht-Feiz mahaleh
32 Azarbaijan 74 Iran 116  Iran/rasht-Feiz mahaleh
33 Turkey 75 Iran 117 Iran/Jadeh Ponel
34 Japn 76 Iran/Azarbayjan sharghi 118 Iran/Foman
35 Turkey 77 Iran/Khorasan 119 Iran/Karaj
36 Armenia 78 Iran/Khorasan 120 Iran/Ardabil-roostaye Hayran
37 Iran 79 Iran/Azarbayjan gharbi 121 Xﬁgﬁgfsﬁg[
38 Iran 80 Iran/Azarbayjan sharghi 122 Iran/jadeh Ardabil-Sarein,
39 Afghanistan 81 Iran/Semnan 123 Iran/3km ta Astara
20 Iran 82 Iran/Gilan 124 Iran/ebtedaye jadeh Harsin-
Noorabad
41 Afghanistan 83 Iran/Gilan 125 Iran
42 Turkey 84 Iran/Azarbayjan sharghi
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Table 2. Drought tolerance indices used in thégaech together with their calculated formulas

Index name Symbol Formula Reference
Tolerance index TOL TOL =Yp — Ys Rosielle and Hamblin (1981)
. Ys+Y . .
Mean productivity MP MP = S ; b Rosielle and Hamblin (1981)
Geometric mean
- GMP = F dez (1992
productivity GMP (Ys)(Yp) ernandez ( )
. Yp\ /Ys\ [Ys\ (Yp)(Ys)
Stress tolerance index  STI STI= (:) (:) = |=—"——" Fernandez (1992)
Yp/ \Ys/ \Yp (Yp)?
I Ys
Stress.suscepnblllty Ssl _ 1= (%) Fischer and Maurer (1978)
index SSI = —
Harmonic mean HM HI = 2(¥p¥s) Fischer and Maurer (1978)
Yp+Ys
Ys
Yield index YI s Gavuzziet al. (1997)
Yield stability index ~ YSI YSI=Ys/Yp Bouslama and Schapaugh (1984)
Stress intensity Sl Slzl—f:; Fischer and Maurer (1978)
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Table 3.Results of combined analysis of variance for thég in stressed and non-stress conditions

Source of f Mean squareTs
variations HI SPGY SPB SPFW PH SL GD GPS
Environment (E) 1  489.68 468.55 3587.98 7171.43 195148 47.86° 31.28" 50.40°
Block/ E 4 410.10 1.14 198.81 459.74 90.165 1.53 0.32 231
Genotype (G) 124 461.8° 9.04° 14564 355.18 166.63 22T 05™ 195
GxE 124 400.88" 9.76" 170.36" 393.73 81.64° 194" 0.37™ 1.68
Error 20 373.94 8.32 342.66  785.72 81.62 1.78 0.54 1.39

ne " and™: Not-significant and significant at 5% and 1% pabMity levels, respectively.
. HI, harvest index; SPGY, single plant grain ¢iedPB, single plant biomass; SPFMgle plant fresh weigh
PH, plant height; SL, spike length; GD, grain dia@neGPS, grain per spike.
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Table 4. Corrolation coefficients between the stddirought indices in this research

Index’ Yp Ys SSI STI GMP TOL Yl YSI  HARM
Yp 1
Ys -0.48' 1
SSI 0.472" -0.735 1
STI 0.596" 0.696" 0.007s 1
MP 0.838° 0.503" -0.118s 0.895
GMP 0.631" 0.676" 0.775° 0.967° 0.914 1
TOL 0.853° -0.562" -0.735" 0.129° 0.169% 1

Yl -0.048s 0.999° -0.999" 0.696"
YSI  -0.472° 0.735° -0.204 0.163°
HARM 0.381° 0.731" -0.114 0.90T"

0.503" 0.675" -0.526" 1
-0.01"s 0.118% -0.775" 0.736" 1
0.729° 0.942° -0.066° 0.731" 0.205 1

ne " and™: Not-significant and significant at 5% and 1% pabMity levels, respectively.

T, Yp, yield in non-stress conditions; Ys, yieldsiness conditions; GMP, geometric mean productitAyRM,
harmonic mean; MP, mean productivity; SSI, strageptibility index; STI, stress tolerance index)LT
tolerance index; Yl, yield index; YSI, yield stabjlindex.
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Figure 1. Three dimentional graph of the studiedgoggpes using yield under non-stress (Yp) and dibagess
(Ys) conditions and stress tolerance index (STI)
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Table 5. Principle component analysis (PCA) usingss tolerance indices

Principal eioon vaiye  CUMUIAVE oy ve HARM YSI Y TOL GMP MP STI SSI
component variance (%)
1 34.27 67.67 0.94-0.35 0.14 -0.69 -0.35 0.97 0.38 0.620.34 0.69
2 14.86 97.02 0.3 093 088 -0.6892 -022 0.89 0.770.89 -0.51

Yp, yield under non-stress conditions; Ys, yield urgteess conditions; GMP, geometric mean produgtiHiARM,
harmonic mean; MP, mean productivity; SSI, strescaptibility index; STI, stress tolerance indefLT tolerance
index; Y, yield index; YSI, yield stability index.
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Figure 2. Biplot of drought tolerance indicesAiegilops tauschii genotypes based on first and second principal
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Abstract

The drought and its effect are the most importadt@mmon environmental stress that has limited
agricultural production in the world. One of theefag strategies of crop breeding for drought resise
is maintaining and exploiting the diversity of thgermplasms. To identify drought tolerant sources,
125 Aegilops tauschii genotypes in an augmented design with three @djmits under two control
(supplementary irrigation in three stages of joigfiflowering and seed filling) and drought stress
(without supplementary irrigation) conditions wetdtivated and evaluated based on tolerance indices
Correlation coefficients between yield and tolemriadices showed that the indices of mean
productivity (MP), geometric mean productivity (GMPtress tolerance index (STI) and tolerance
index (TOL) were suitable for identifying high yiithg genotypes under both stress and non-stress
conditions. Based on these indices, genotypes B05&% and 65 were identified as the most tolerant
genotypes and genotypes 45, 34, 3 and 9 as thesmositive genotypes. Cluster analysis based on
tolerance indices using between-group average €thBGMA) classified the studied genotypes into
seven different groups. Genotypes number 50, 55,aB8 65, with the highest values for above
mentioned indices, were placed in two groups threkfive. Finally, according to the results of difnt
analyzes, genotypes number 50 and 55 were idehtehe most tolerant genotypes, which could be
considered as suitable genetic sources in wheatliorg programs for drought tolerance.
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