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Table 1. Gene bank code of durum wheat genotypes

3, 05 Sl us 3, 05 &Sk us
No. Gene bank code No. Gene bank code

1 N141979 11 N142025

2 N141982 12 N142035

3 N141987 13 N142038

4 N141994 14 N142039

5 N141995 15 N142045

6 N141997 16 N142056

7 N141999 17 N142060

8 N142004 18 N142069

9 N142005 19 N142070

10 N142017 20 Saji(Mrb11//Snipe/Magh/3/Rufom-7)

(\FAY-4%) [ilsT sl ol Jous lon ST Sl 5 Ll i Cond ga =Y gl

Table 2. Geographical coordinate and climatic information of experiment site (2013-2014)

Altitude bl i J b 47°.09'
Latitude oWl 5 e 34°21"
Elevation L3 pebow 31 s lis | 1319 m
Rainfall Sa,i, 450 —480 mm
Soil texture S sl Silty clay
Climatic condition B! Ll 2 Temperate cold
Min. and Max. temperatures L Sl 5 Jilu= Sl 5.9-22.6 °C
Rainfall during experiment ST dl s (Sl 392.7 mm

Oct.2013 WAY e -
Nov.2013 ey b7 107 mm
Dec.2013 \¥ay L3 54.5 mm
Jan.2014 a4y s 43.7mm
Feb.2014 WY e 76.2 MM
Mar.2014 WAy il 47.3mm

Apr.2014
May.2014 yrar cigss )
Jun.2014
Jul.2014

WY 5,5, 31 mm

11.98 mm

war s = 7.8 mm
ey s -
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Table 3. Mean comparison of plant traits of durum wheat genotypes under drought stress treatment

4135 Shae s ST (G g PV IRTPIING SUTINE | T Sose Slay Cyla
p03® S sl s Grain yield Relative water content Excised leaf water retention ~ Water productivity Stomatal conductance Y s 33 g last 5 1S
Durum wheat genotypes (g.m?) (%) (9) (kg.m®) (mmol H,O.m2s™) Fv/Fm

N141979 391.4 68.8 0.670 12.0 16.1 0.766
N141982 3735 72.0 0.631 114 23.3 0.747
N141987 345.6 73.2 0.627 10.6 41.7 0.754
N141994 390.6 713 0.725 11.9 29.8 0.745
N141995 384.2 72.5 0.761 11.7 18.4 0.769
N141997 338.9 65.7 0.706 104 28.3 0.740
N141999 338.0 66.7 0.636 10.3 27.8 0.725
N142004 367.7 69.4 0.702 11.2 20.9 0.742
N142005 383.8 72.7 0.628 11.7 24.5 0.762
N142017 342.9 72.3 0.655 10.5 31.8 0.746
N142025 380.3 64.2 0.642 11.6 24.9 0.736
N142035 367.3 67.6 0.663 11.2 16.4 0.751
N142038 338.4 70.2 0.611 10.3 38.7 0.737
N142039 310.8 67.6 0.675 9.5 16.9 0.711
N142045 350.6 71.6 0.710 10.7 36.6 0.765
N142056 323.8 68.3 0.735 9.9 39.4 0.750
N142060 340.0 66.2 0.743 10.4 25.3 0.746
N142069 209.1 65.5 0.715 6.4 16.1 0.749
N142070 384.3 70.6 0.650 11.7 28.4 0.754
Saji(Mrb11//Snipe/Magh/3/Rufom-7) 535.3 69.9 0.715 8.70 32.8 0.743
LSD5% 51.7 7.1 0.063 1.59 4.14 0.053
Max. 391.4 73.2 0.761 12.0 41.7 0.769

Min. 1.53 64.2 0.611 6.4 16.1 0.711
Mean 347.2 69.3 0.680 10.6 26.9 0.747
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Table 3. Continued
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Durum wheat genotypes POD (U.mg* protein)  SOD (U.mg*protein)  CAT (U.mg? protein) Chla (mg.g*Fw) Chlp (mg.g™*FwW)  Chlvotal (Mg.gtFwW)
N141979 103.7 171 2273.6 23.4 11.8 35.2
N141982 107.0 181 2408.7 22.0 9.8 319
N141987 1171 151 1286.4 24.7 135 38.3
N141994 140.0 0.96 2912.3 235 12.3 35.8
N141995 145.2 1.37 2568.5 24.6 12.8 375
N141997 100.6 0.57 1589.8 24.3 13.9 38.2
N141999 114.6 0.81 1765.6 235 8.1 317
N142004 121.9 1.13 1113.3 23.8 121 36.0
N142005 114.4 1.76 2266.2 22.8 11.1 34.0
N142017 116.7 1.49 3033.7 253 12.6 38.0
N142025 100.6 1.19 1283.0 23.3 10.0 33.3
N142035 125.8 171 4891.3 23.7 11.4 35.1
N142038 123.0 2.11 1615.8 25.2 12.0 37.2
N142039 96.5 1.63 564.5 235 10.6 34.1
N142045 98.0 1.04 1932.7 229 10.6 33.6
N142056 131.3 1.32 1283.2 22.7 8.7 314
N142060 98.8 1.06 2050.2 24.4 11.8 36.2
N142069 107.5 1.40 2936.1 23.4 10.6 34.0
N142070 104.1 1.94 2223.2 24.3 12.4 36.7
Saji(Mrb11//Snipe/Magh/3/Rufom-7) 105.3 0.49 2804.1 25.5 15.1 40.7
LSD5% 294 0.254 488.1 2.47 2.2 3.6
Max. 145.2 211 4891.3 25.5 15.1 40.7
Min. 96.5 0.499 564.5 22.0 8.1 314
Mean 113.6 1.35 2140.1 23.8 11.6 354
S A5 5l 3 0593 08 Slacs 55 (A sl et li 5 Slhs Ole (Seer ol 5 —F U
Table 4. Correlation coefficient between plant traits of durum wheat genotypes under drought stress treatment
sddody S 53 0kila Bl T <Teosese ESTSEEME abact s 2L 3T 3Tl 3T Js S
4ls 3 Shese e O (Sl gn Excised leaf Water productivity Stomatal conductance Y s 55 ST, 35 gos > Sy g SVl a, | 15 b s, 'y
GY RWC water Retention (ELWR) (WP) (SC) Fv/Fm POD SPD CAT Chl, Chl, Chlrgw
GY 1
RWC 0.319 1
ELWR -0.002 -0.150 1
WP 0.413 0.359 -0.262 1
SC 0.150 0.249 -0.130 -0.019 1
Fv/Fm 0.127 0.464" 0.213 0.344 0.026 1
POD 0.058 0.374 0.229 0.258 0.099 0.256 1
SOD -0.258 0.343 -0.564™ 0.244 -0.144 0.150 0.095 1
CAT 0.172 0.159 0.078 0.014 -0.289 0.407 0.293 0.089 1
Chl, 0292 0.114 0.050 -0.169 0.282 -0.130 0.092 -0.147 0.096 1
Chly 0.491" 0.314 0.185 0.021 0.129 0.141 0.041 -0.192 0.196 0.748™ 1
Chlrotal 0.447" 0.258 0.146 -0.049 0.195 0.048 0.063 -0.188 0.171 0.890™ 0.968" 1
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Fig. 1. The polygon GGE biplot for superior durum wheat genotypes selection
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Evaluation of genetic diversity of durum wheat genotypes based on physiological
traits in drought conditions using GGE-Biplot analysis

Farshadfar, E.%, A. Yaghotipoor?, S. Jamshidi Nezhad?, F. Bavandpori* and
M. Farshadfar®

ABSTRACT

Farshadfar, E., A. Yaghotipoor, S. Jamshidi Nezhad, F. Bavandpori and M. Farshadfar. 2020. Evaluation of genetic
diversity of durum wheat genotypes based on physiological traits in drought conditions using GGE-Biplot analysis. Iranian
Journal of Crop Sciences. 22(2): 125-139. (In Persian).

To study the genetic diversity based on agronomic, physiological and drought tolerance indices of 20
genotypes of durum wheat, an experiment was carried out under stress and non-stress conditions in research field
and physiology laboratory of agricultural and natural resources campus, Razi University, Kermanshah, Iran, in
2013-2014 cropping season. Experimental design was randomized complete block design with three replications
under stress and non-stress conditions. Analysis of variance for different agronomic, physiological and
biochemical traits showed that the effect of genotype was significant on water content in cut leaves, water use
efficiency, stomata conductance, chlorophyll b, total chlorophyll, grain yield, activity of catalase, peroxidase and
superoxide dismutaseenzymes . Mean comparison showed that the genotypes 20, 5, 3, 1, 12 and 13 had the
highest values of traits and indices. For example, grain yield of 535.3 g.m, relative water content of 73.2%, the
photochemical efficiency of photosystem Il (Fv/Fm) (0.769) and the enzyme activity of superoxide dismutase
(2.11 U.mg?). The correlation analysis for drought stress conditions revealed significant positive correlation
between grain yield with chlorophyll b, and between total chlorophyll as well as relative water content and
photochemical efficiency of photosystem Il. Significant negative correlation was observed between water
content of cut leaves and the activity level of superoxide dismutase enzyme. There was a significant positive
correlation between chlorophyll a content with chlorophyll b and total chlorophyll contents as well as between
chlorophyll b and total chlorophyll. The GGE-BIPLOT analysis identified genotypes 5, 6, 20, 9, 2, 3, 10, 4, and
19 as superior genotypes for grain yield and yield components. Also, the use of physiological and biochemical
indices as well as genetic diversity assessment using GGE biplot are very valuable tools for identifying high-
performance genotypes with yield stability for drought tolerance. This information is of high importance in
applied durum wheat breeding programs for slection of parents for cropssing and development of drought
tolerant cultivars.

Key words: Antioxidant enzymes, Durum wheat, Genotype x environment interaction and Genetic distance.
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