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Table 1. Name of wheat genotypes with their pedigree or location

TS adaie /o s o 5 adbais /o s
Genotype Pedigree / Region Genotype Pedigree / Region
; o
BUMII e FALAT olx
Yazd Iran
y\.:.ﬂ X Lo ol Q\ |
BUMI3 ) ' STAR -
Atila x Shahpasand Iran
i 3l
BUMI4 St SHIRAZ oR
Shiraz Iran
BUMI5S d'f“' SALTIS Nad/Ww//Lee/Fn.../3/Attila-50Y
Iran
BUMI6 oLy SALTI9 1-66-22//Bow”’s”’/crow”’s”’/3Kavir
Iran
BUMI7 © 'f“' SALT20 Daibra/Mam
Iran
BUMIS ol ! SALT21 Emu”s”/Tj84-1543//1-27-7876/Cndr/3/1-66-
Iran 22
BUMI9 RS SALT22 GF-gy54/Attila
Boushehr
S
BUMII0 o SALT23 GKzombor/ZM
Iran
BUMII12 e SALT24 Ombu/Alamo//Alvd/3/Kauz/stm
Mashhad
BUMI13 . SALT25 Ombu/Alamo//Mahooti/3/1-66-22
Mashhad
BUMI14 ol SALT26 Sakha8/Darab#2//1-66-22
Iran
Ol ol .
BUMIIS O SALT27 Hmd//1-66-22//Inia
Iran
OHlgio! .
BUMII6 © SALT28 Hmd//1-66-22//Inia
Isfahan
BUMI17 e SALT29 1-66-22/3/Alvd//Aldan/Las
Mashhad
BEZOSTAia ol SALT30 Desprez80/Rsh//1-66-22/Inia
Iran
S S
DEZ o ZARIN o
Iran Iran
S S|
DN11 o ZAGROS o
Iran Iran
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Table 2. Evaluated traits and their symbols
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Table 4. Eigen values, relative variance and cumulative variance in factor analysis under normal condition

La Jole oy polie o bl oS bl s s
Factors Eigenvalue Proportion Cumulative%o

1 7.0345 0.3517 35.17

2 2.9966 0.1498 50.16

3 2.7145 0.1357 63.73

4 1.2535 0.0627 70.00

5 1.2216 0.0611 76.10

6 1.0041 0.0502 81.13
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Table 5. Coefficients of common factor for different traits of wheat genotypes under normal condition
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lew Traits It el £ Jole p Jolo

Factor 1 Factor 2 Factor 3

em) L&y, Jsb Length of awn (cm) 0.0815 -0.0427 -0.1616
i )3 alls sl Kernel per spike 0.7491 -0.2424 -0.0728

< g0 55 Ak Sl Number of spikes per plant 0.2228 0.0163 0.0634
alis )3 dades sl Spikelet number per spike 0.5939 -0.1090 0.4433
(em) o » S » d b Flag leaf length (cm) 0.0540 0.1901 0.2251
©) 4ls Ao U5 Hundred kernel weight (g) 0.5348 0.5235 0.1733

(@) diws ;3 &by 035 Kernel weight per spike (g) 0.9165 0.2194 0.1206
@ o 055 Spike weight (g) 0.9163 0.1474 0.0641
S5 S (glga Chlorophyll content -0.2091 -0.3442 0.0961
(cm) oS ¢l | Plant height (cm) 0.1304 -0.9431 0.2309
o i B35, Days to heading -0.1360 0.0075 0.8860
J Sy b 5, Days to maturity 0.4320 0.2496 0.7236
(em) o » S b gL Flag leaf height (cm) 0.0101 0.6905 0.6532
(em) aliws o5k ¢35 ) Height without spike (cm) 0.1254 0.9431 0.2304
kg/ha) 4ils 3 Shes Grain yield (kg/ha) 0.7704 0.3882 -0.0708
(kg/ha) o3 53 5 Shos Biomass (kg/ha) 0.5957 0.3875 0.1148
(em) aees J 5k Length of spike (cm) 0.0728 0.1714 0.0469
(em) Sy Jsb Length of peduncle (cm) 0.2340 0.9042 -0.0957
(em) (S ol g Coand) 355,281 J b Length of extrusion (cm) 0.3318 0.7847 -0.4560
%) cuils y etls Harvest index (%) 0.7425 0.2446 -0.2894
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Table 6. Eigen values, relative variance and cumulative variance in factor analysis under stress condition

La fale oy polie o bl oS bl ds s
Factors Eigenvalue Proportion Cumulative%

1 7.42444 0.3712 0.3712

2 3.40593 0.1703 0.5415

3 1.90731 0.0954 0.6369

4 1.16365 0.0582 0.6951

5 1.09009 0.0545 0.7496
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Table 7. Coefficients of common factor for different traits of wheat genotypes under stress condition

oles Traits It Jete £ Jole po Jolo

Factor 1 Factor 2 Factor 3

(em) sy Jsb Length of awn (cm) -0.0598 0.0883 -0.0427
i )3 alls sl Kernel per spike -0.1018 0.8962 -0.1906
RS RIEN Ty Number of spikes per plant 0.1435 0.0883 0.0503
alis )3 dades sl Spikelet number per spike 0.0166 0.8242 0.0710
(em) o » S » J b Flag leaf length (cm) 0.4277 0.3189 -0.0706
() 4ls 4 O35 Hundred kernel weight (g) 0.6641 0.0529 -0.0439

(@) o 3 &b O35 Kernel weight per spike (g) 0.4250 0.8042 -0.1723
(@) o 055 Spike weight () 0.3703 0.8115 -0.1733
35S (gl gma Chlorophyll content -0.0879 -0.0617 0.2037
(em) oS gl Plant height (cm) 0.9708 0.0957 0.0801
=3) o B 39 Days to heading 0.0195 -0.1167 0.9138
Lo (S 655 Days to maturity 0.3636 -0.0208 0.7107
(em) oz » S G gL Flag leaf height (cm) 0.8485 0.0144 0.3939
(em) alows &5 A5 ) Height without spike (cm) 0.9714 0.0745 0.0701
(kg/a) «ls 5 Shes Grain yield (kg/ha) 0.7164 0.3951 -0.2110
(kg/ha) 65 5y 3 3 Shas Biomass (kg/ha) 0.7863 0.2774 -0.0382
(em) aeer J 5k Length of spike (cm) 0.3108 0.2186 0.1153
(em) Sy Jsb Length of peduncle (cm) 0.9114 0.0588 -0.1291
(em) (S ol 05 Cead) 055,281 J b Length of extrusion (cm) 0.5169 0.1458 -0.5587
%) cils 5y el Harvest index (%) 0.2043 0.4852 -0.5778
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Figure 1. Biplot scheme of genotype X trait in non-stress condition, showing interactions between traits
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Figure 2. Biplot scheme of genotype x trait in stress condition, showing interactions between traits.
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Table 10. Estimation of heritability in non- stress and water stress condition

Non-stress condition Stress condition

olaw Traits ] )
Gpducilys stk glax g plocdlyy sl glas
Heritability Standard error Heritability Standard error
(em) Ko,y Jsb Length of awn (cm) 0.95838 0.01229 0.93711 0.01837
o s s sl Kernel per spike 0.7084 0.08415 0.717 0.08207
Gy > o sl Number of spikes per plant ~ 0.5659 0.1264 0.10989 0.25687
s 53 Azl sl Spikelet number per spike  0.73873 0.07547 0.67313 0.09422
(em) o » S » Jsb Flag leaf length (cm) 0.16465 0.23775 0.165 0.2444
(g) €l do 033 Hundred kernel weight (g) ~ 0.57513 0.12263 0.57397 0.12296

(@) s 3 s U3 Kernel weight per spike (g)  0.45871 0.15743 0.18367 0.23249

(@) i O35 Spike weight (g) 0.58414 0.11951 0.17529 0.23481
Jos )8 (gl s Chlorophyll content 0.2812 0.2054 0.50398 0.14282
(em) oS ij‘ Plant height (cm) 0.64278 0.10334 0.59966 0.11564
Oy a5y, Days to heading 0.97282 0.00795 0.95601 0.01286

FE Sy b5
(em) x5 S b glis
(em) e &5k CL&J)\

Days to maturity 0.83502 0.04804 0.86228 0.03995
Flag leaf height (cm) 0.80479 0.05678 0.64977 0.10134
Height without spike (cm)  0.62143 0.10944 0.61895 0.11014

(kg/a) «ils 5 Slas Grain yield (kg/ha) 0.62764 0.10766 0.44681 0.15897
(kg/ha) o3 5y s 3 Shos Biomass (kg/ha) 0.67846 0.09313 0.35422 0.18499
(em) o J b Length of spike (cm) 0.56201 0.12577 0.51902 0.13856
(em) Sl J5b Length of peduncle (cm)  0.56438 0.12568 0.6493 0.10148
(em) (IS ol g Coad) 055,281 J b Length of extrusion (cm) — 0.61048 0.11256 0.66284 0.0976
%) Cils 5 el Harvest index (%) 0.60177 0.11504 0.64187 0.1031
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Abstract

Wheat is mostly cultivated at rainfed condition in Iran, so, water deficit stress has much effect on yield
reduction. Hence, breeding activities are necessary for introduction of wheat tolerant genotypes to water
deficit stress. In order to estimate the heritability and genetic correlation between traits of 36 wheat
genotypes, an experiment was conducted in two separate conditions (water stress and non-stress) based
on a randomized complete blocks design with three replications. Studied traits in wheat genotypes under
water stress and normal condition showed significant differences for environment, genotype and
genotype x environment interaction at 1 and 5% level of probability. The results of the factor analysis
showed that the 6 first factor in normal condition explained 81.13% of total variance, and the 5 first
factor in stress condition explained 74.96% of total variance. Estimation of genetic correlations based
on REML approach revealed that biological yield, harvest index and number of grains per spike had the
highest correlation with grain yield and these characteristics are of important for selecting the varieties
with high yield under non-stress and stress conditions. Estimation of heritability based on REML
approach showed that number of days to heading had the highest amount of heritability in both normal
and stress conditions.
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