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Extended Abstract
Introduction and Objective: Durum wheat is considered as the 10th most important crop in the
world. Drought stress is among the principal constraints to global wheat production. Improvement
of new varieties having good adaptation to stressful conditions is an important goal of wheat
breeding programs. In this regard, the exploitation of genetic diversity retained in landraces and
wild relativesis is very important. The aim of this research was to evaluate durum wheat landraces
collected from different contries for drought tolerance.
Material and Methods: In this study 196 durum wheat landraces belong to 18 countries were
evaluated for drought tolerance using several yield-based drought indices. The trials were
conducted in the experimental field of dryland agricultural research institute (Sararood branch)
based on alpha lattice design with two replications under rainfed and supplemental irrigation
conditions during 2020-2021 cropping season.
Results: Analysis of variance revealed significant environment, genotype, and genotype X
environment interaction effects for grain yield. Based on genotype-by index (GI) biplot analysis
the drought selection indices were classified into four groups. The first group included drought
response index (DRI), yield stability index (YSI), yield index (YI) and yield under rainfed
condition. The second group composed of stress tolerance index (STI) and geometric mean
productivity (GMP) which were able to select genotypes producing higher yield in both
conditions. The third group included mean productivity (MP) and yield under irrigated condition.
Fourth group composed of stress susceptible index (SSI), tolerance index (TOL), Schneider’s
Stress Severity Index (SSSI) and yield reduction percentage (RI) which were able to separate
genotypes having higher yield in non-stress and low yield in stress condition. Cluster analysis
identified three distinct groups having different yield performance and drought tolerance.
Conclusion: Generally, based on the results of this research, selection for higher values of DRI,
STI and GMP and lower values of SSI, TOL and RI at the same time can be considered as a
appropriate strategy for identification of drought tolerant landraces. The members of first group
which mostly composed from landraces belong to Iran, Japan, Turkey and Afghanistan could be
considered as high-yielding drought tolerant.
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1- Schneider’s Stress Severity Index (SSSI)
4- Stress Tolerance Index (STI)

2- Yield Stability Index (YS
5- Geometric Mean Productivity (GMP)

3-Yield Index (YT)
6- Drought Response Index (DRI)
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Grain Yield (Combined) Grain Yield (Irrigated) Grain Yield (Rainfed) Sources of variation Ql):ff‘;’" C‘fh‘

82860.3"" 317734.5™ 144303.2" Genetic variance u_i.u) u“ﬂf.)lﬁ
651562.6™ - Environment variance e il ly
147356.7" - Gen. x Env. variance Lo X Cuigsy (il ylg
99632.1 119978.7 79292.4 Residual variance olasdly il ylg
594.8 645.7 500.6 LSD 5% 0 s an rglis Jolas
12.3 11.0 14.1 Coefficent of variation% ./u‘)w g

** Significant at probability level of 1%.
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Table 2. Mean and range of grain yield and calculated drought resistance indices in durum wheat landraces

el Sk Sl oSl oLl Slas
Range Maximun Minimum Mean Yield/Index
1743.7 3024.1 1280.5 1989.6 Ys
2969.4 4550.0 1580.6 3134.7 Yr
2673.3 2697.3 25.0 1145.1 TOL
1932.9 3501.0 1568.1 2562.1 MP
1797.1 3365.1 1568.1 2485.4 GMP

0.90 1.15 0.25 0.64 STI

1.67 1.71 0.04 0.97 SSI

0.61 0.26 -0.35 -0.01 SSSI

0.61 1.52 0.64 1.0 YSI

0.88 0.98 0.37 0.65 YI

5.7 32 2.48 0.02 DRI

60.9 62.5 1.5 35.2 RP%

Yp: Grain yield under irrigated condition, Ys: Grain yield under rainfed condition, TOL: Tolerance indix, MP: Mean productivity, GMP: Geometric
mean productivity, STI: Stress tolerance index, SSI: Stress susceptibility index, SSSI: Schneider’s Stress Severity Index, YSI: Yield stability index, YT:
Yield index, DRI: Drought response index, RP%: Yield reduction percentage
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Figure 2. Relatioship between grain yield under rainfed (Y's) and irrigated (Yp) conditions in durum wheat landraces
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Figure 4. Genotype x index (GI) biplot of durum wheat landraces and calculated drought tolerance indices
Yp: Grain yield under irrigated condition, Ys: Grain yield under rainfed condition, TOL: Tolerance indix, MP: Mean
productivity, GMP: Geometric mean productivity, STI: Stress tolerance index, SSI: Stress susceptibility index, SSSI:

Schneider’s Stress Severity Index, YSI: Yield stabilit
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Figure 4. The polygon view of genotype x index (GI) biplot of durum wheat landraces and calculated drought
tolerance indices
Yp: Grain yield under irrigated condition, Y's: Grain yield under rainfed condition, TOL: Tolerance indix, MP: Mean
productivity, GMP: Geometric mean productivity, STI: Stress tolerance index, SSI: Stress susceptibility index, SSSI:
Schneider’s Stress Severity Index, YSI: Yield stability index, YI: Yield index, DRI: Drought response index, RP%:
Yield reduction percentage


http://dx.doi.org/10.61186/jcb.15.46.166
http://jcb.sanru.ac.ir/article-1-1432-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61186/jcb.15.46.166 ]

A

DRI

YSI

DF

GMP

STI

MP

S88l 0.58 0.15 -0.01 -0.01

. 058 0.15 -0.01 -0.01
RP .- 058 0.15 -0.01 -001 0.
.. 042 026 027 -

N ~
%éa‘*q‘égé\\a

Ssl

- EE
N
& H

o5 M g el (5LS (sommo Lo, csigl S (sage

VE¥ sl /55 0 )l oma 3l Jlo /elyj olalS oMol acliing,

058 058

007 0 [-039 -0.39

0.44| 001 | 057 .. Corr
. 1.0
043 001 057 . 05
0.0
-0.5
. -1.0

& & & e o

&
£9y8d pAS osr sodgr  (Suis Joou gla et g dib dSles o (S cul s -0 IS5
Figure 5. Correlation coefficients between grain yield and drought tolerance indices in durum wheat landraces
Yp: Grain yield under irrigated condition, Ys: Grain yield under rainfed condition, TOL: Tolerance indix, MP: Mean
productivity, GMP: Geometric mean productivity, STI: Stress tolerance index, SSI: Stress susceptibility index, SSSI:
Schneider’s Stress Severity Index, YSI: Yield stability index, YI: Yield index, DRI: Drought response index, RP%:
Yield reduction percentage
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Table 3. Codes of durum wheat landraces (first 30 landraces) selected based on grian yield and drought resistance

indices
Ys Yp TOL MP GMP STI SSI YSI DRI RP%
62IPN 58IRN 111IRN 58IRN 118BGR 118BGR 1T1IRN 164TUR 62JPN TT1IRN
118BGR 183AZE 164TUR 118BGR 58IRN 58IRN 164TUR 111IRN 90PRT 164TUR
90PRT 79IRN 83SRB 20IRN 20IRN 20IRN 62]PN 62IPN 118BGR 62IPN
113BGR 176 TUR 121IRN 183AZE 90PRT 90PRT 121IRN 121IRN 70JPN 121IRN
93IPN 20IRN 62IPN 176 TUR 62IPN 62IPN 83SRB 83SRB 138IRN 83SRB
70JPN 26IRN 133IRN 90PRT 70JPN 70JPN 63IPN 133IRN 113BGR 63IPN
63IPN 21IRN 85AFG 26IRN 183AZE 183AZE 103IRN 63IPN 121IRN 103IRN
101IRN 16IRN 170TUR 70JPN 176 TUR 176 TUR 133IRN 103IRN 63IPN 133IRN
103IRN 38IRN 63IPN 62JPN 137IRN 137IRN 113BGR 113BGR 177TUR 170TUR
121IRN 4TUR 103IRN 4TUR 4TUR 4TUR 170TUR 170TUR 103IRN 113BGR
138IRN 14IRN 150IRN 38IRN 13IRN 13IRN 104IRN 150IRN 93JPN 177TUR
171TUR 178TUR 177TUR 21IRN 38IRN 38IRN 177TUR 104IRN 101IRN 104IRN
67IPN 175TUR 104IRN 16IRN 26IRN 26IRN 150IRN 177TUR 171TUR 150IRN
80IRN 118BGR 141IRQ 137IRN 1IRN 1IRN 85AFG 85AFG 67JPN 85AFG
106IRN 186ARM 113BGR 14IRN 16IRN 16IRN 171TUR 171TUR 106IRN 171TUR
20IRN 135IRN 171TUR 1IRN 167RUS 167RUS 141IRQ 1411IRQ 80IRN 1411IRQ
13IRN 24IRN 11IRN 13IRN 93IPN 93IPN 138IRN 138IRN 104IRN 138IRN
137IRN 52IRN 27IRN 143IRN 143IRN 143IRN 11IRN 11IRN 611TA 11IRN
58IRN 143IRN 112USA 135IRN 68IPN 68IPN 93JPN 93JPN 190RUS 93JPN
88AFG 86AFG 138IRN 167RUS 21IRN 21IRN 27IRN 27IRN 83SRB 27IRN
160IRN 1IRN 43IRN 68IPN 101IRN 101IRN 106IRN 106IRN 106IRN
161IRQ 136IRN 122IRN 52IRN 14IRN 14IRN 122IRN 122IRN 122IRN
35IRN 45IRN 56IRN 64IPN 35IRN 35IRN 80IRN 80IRN 80IRN
104IRN 195RUS 106IRN 79IRN 64IPN 64IPN 112USA 112USA 112USA
611TA 166RUS 93JPN 24IRN 135IRN 135IRN 90PRT 90PRT 90PRT
23IRN 155IRN 19IRN 35IRN 161IRQ 161IRQ 43IRN 43IRN 43IRN
190RUS 137IRN 132IRN 93JPN 72AUT 72AUT 174RUS 101IRN 174RUS
68IPN 65IPN 53IRN 101IRN 52IRN 52IRN 56IRN 73USA 56IRN
167RUS 116ARG 174RUS 7T2AUT 88AFG 88AFG 101IRN 174RUS 101IRN
177TUR 167RUS 80IRN 161IRQ 60IRN 60IRN 73USA 56IRN 73USA

Yp: Grain yield under irrigated condition, Ys: Grain yield under rainfed condition, TOL: Tolerance indix, MP: Mean productivity, GMP: Geometric
mean productivity, STI: Stress tolerance index, SSI: Stress susceptibility index, SSSI: Schneider’s Stress Severity Index, YSI: Yield stability index, YI:
Yield index, DRI: Drought response index, RP%: Yield reduction percentage, AFG: Afghanistan, ARG: Argentina; ARM: Armenia; AUS: Australia;
AUT: Austria, AZE: Azerbaijan, BGR: Bulgaria, FRN: France; GRC: Greece, IRQ: Iraq; ITA: Italy; JPN: Japan; PRT: Portugal; RUS: Russia; SRB:

Serbia; TUR: Turkey; USA: United States, IRN: Iran

Cluster plot

176 TUR
26IRN

cluster

b
»

w N =

aat AF.
ey, IRN

Dim2 (44.6%)

. | 192RUS) 49IRN
3IR|€0;RN\ 13pIRN i

111IRN

Dim1 (54.1%)

5 &b o ySlas gly ool sladdlge & & 500 WML -V IS

£9y90 pIS (o9 L;L&woﬁa.'{ 5 USV» J.o>u LSLQ’Q”L“’
Figure 7. Biplot derived from the principal component
analysis for grain yield and drought resistance indices
in durum wheat landraces
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Figure 6. Determining the optimal number of clusters
using the Silhouette method based on grain yield and
drought resistance indices in durum wheat landraces
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Figure 8. Cluster analysis of durum wheat landraces based on grain yield and driught tolerance indics. Clusters 1, 2
and 3 are marked in green, purple, and brown, respectively.
AFG: Afghanistan, ARG: Argentina; ARM: Armenia; AUS: Australia; AUT: Austria, AZE: Azerbaijan, BGR:
Bulgaria, FRN: France; GRC: Greece, IRQ: Iraq; ITA: Italy; JPN: Japan; PRT: Portugal; RUS: Russia; SRB: Serbia;
TUR: Turkey; USA: United States, IRN: Iran
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