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ABSTRACT
In order to identify the correlations and relationships between different traits in the bread wheat, 30
genotypes were investigated as sub-factors under the split plot experiment in the completely randomized
design in greenhouse and the randomized complete block design in the field with three replications under
the normal irrigation and post-anthesis water stress conditions. The results of the canonical correlation
analysis showed that at both normal and moisture stress levels, there was a significant correlation between
the pair of canonical variables obtained from the phenological traits and the yield components. Under the
normal conditions in the greenhouse, to increase the spike density and length, the number of days to 50%
flowering can be considered as a suitable selection criterion. According to the results of canonical
correlation analysis, under the stressed conditions in greenhouse, to increase the spike length, the number
of days to the heading, maturity and 50% of flowering were among the important and effective factors.
Under the optimum irrigation conditions in the field, the number of days to maturity was considered as one
of the factors influencing the seed weight per spike. The results of canonical correlation analysis under the
field stress conditions showed that to increase the 1000-seed weight, the number of days to maturity can be

considered an appropriate selection criterion.
Keywords: Canonical correlation analysis, drought stress, yield components, Number of days to 50%
flowering, wheat.
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Table 1. Pedigree of cultivars studied in this experiment

Pedigree Ger:S)typ Pedigree Ger:;typ
Bow/Crow/3Rsh//Kal/Bb/3/Gun91 ¢-93-7 Zareh cd-1
Ji5418/Maras//Shark/F4105W2.1 c-93-8 Ald"s"/Snb"s"//Zm*2/3/Yaco/Parus//Parus cd-2
Bluegil-2/BucuR//Sirena c-93-9 Bow/Crow/3Rsh//Kal/Bb/3/Gun91 cd-3
Ajvina ¢-93-10 Nwaul5/Attila//Shark/F4105W2.1 cd-4
Gul96/Shark-1 c-93-11 Ji5418/Maras//Shark/F4105W2.1 cd-5
WON-IR-¥
257/5/Ymh/Hys//Hys/Tur3055/3/Dga/4/Vp c-94-3 Ji5418/Maras//Shark/F4105W2.1 cd-6
m/Mos
WON-IR-¥
Ga961565-27-6/La95283Ca-78-1-2 c-94-4 257/5/Ymh/Hys//Hys/Tur3055/3/Dga/4/Vpm/Mos od-7
WON-IR-¥
*_ ROk ! - |
Charger/OWL 85224*-3H-*0-*HOH//Alvd c-94-6 257/5/Ymh/Hys//Hys/Tur3055/3/Dga/4/Vpm/Mos od-8
Shark-
1/3/Agri/Biy//Vee/4/Shark/F4105W2.1 c-94-7 Eryt 1554.90/MV17 cd-9
Bluegil-2/Bucur//Sirena c-94-8 Gul96/Shark-1 cd-10
nen N Mk 5
0r2071681 c-04-9 Spn/Mcd//Cama/S/Nzrz/;i\/)a}ﬁ)s /Snb"s"*2/5/Opata cd-11
MV 17 Shark-1/3/Agri/Bjy//Vee/4/Shark/F4105W2.1 c-93-3
Heydari Nwaul5/Attila//Shark/F4105W2.1 c-93-4
87Zhong-90/Bkt Mihan Eryt 1554.90/MV17 c-93-5
nan NNk %
Her/Alvand/NS732 Eroum Spn/Mcd//Cama/3/Nzt/4/Ald"s"/Snb"s"*2/5/Opata c.93-6
2/Wulp
Shelesl gzl 5l U8 (e aakad S 458 gl -V Jgu
Table 2. Analyses of field soil before the experiment
Depth Clay Silt  Sand pH EC Organic Nitrogen Potassium Phosphorus Suphur (%)
sampling (%) (%) (%) (dS/m) matter (%) (mg/kg) (mg/kg)
0-30cm 13 24 63 7.78 4.68 0.98 0.09 486 31 -
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Table 3. Correlation between canonical variables of 30 wheat genotypes under normal and stressed
conditions in the greenhouse and field

Environment Stress Level Canonif:al F Value P Value Square of Ca_nonical Accumulgtive
correlation correlation Proportion
coefficient coefficient

Greenhouse Normal 0.587 1.67 0.0962 0.345 0.586

0.492 1.42 0.2253 0.242 0.942

0.223 0.65 0.5292 0.050 1.000

Greenh S 0.787 3.20 0.0014 0.619 0812
reenhouse tress 0.518 1.40 0.2350 0.268 0.995
0.098 0.12 0.8856 0.010 1.000

v Normal 0711 2.16 0.0180 0.506 0.650
am orma 0.558 1.52 0.1772 0311 0.936
0.302 0.80 0.5035 0.091 1.000

v s 0.945 4.48 0.0012 0.893 0.690
arm tress 0.874 3.07 0.0269 0.764 0.958
0.583 1.54 0.2694 0.340 1.000
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Table 4. Standardized canonical coefficient of canonical functions related to phenological variables of 30
wheat genotypes under normal and stressed conditions in the greenhouse and field

) . Canonical
Environment Stress Level Traits functions
Wi W2 W3
Greenhouse Normal Days to ripenipg -0.049 0.195 -2.121
Days to flowering 1.506 -1.036 0.413
Days to Spike emergence -0.654 1.521 1.569
Greenhouse Stress Days to ripening -0.392 0.364 -2.004
Days to flowering -0.217 1.954 1.923
Days to Spike emergence 1.476 -1.816 -0.233
Farm Normal Days tq flowering -1.372 1.969 0.996
Days to Spike emergence 1.026 -1.432 -2.307
Days to ripening 0.957 0.346 1.052
Farm Stress Days tq flowering 0.517 0.877 -1.083
Days to Spike emergence -0.415 0.137 1.458
Days to ripening 1.036 -0.215 -0.047




e Jad o Slae plu § SU50908 Slao SSglS (Svon 4520 1)) ) Kad g ideslos 'Y

Lulyd codopnly pasS quleiy ¥ryo o Slos lizl ar by Sigls s (sl oad o laibial SgilS” al 2 -0 g0

a0 9 AL po 25 5 (b
Table 5. Standardized canonical coefficient of canonical functions related to yield components of 30
wheat genotypes under normal and stressed conditions in the greenhouse and field

Canonical
Environment Stress Level Traits functions
V1 V2 V3

Spike density 0314 1.198 -0.619
Greenhouse Normal Spike length 20353 1.040 -0.039
No. of grains per spike -0.492 0.202 0.205
1000 grain weight -0.644 0.276 -0.931
Spike density 0.775 0.525 -0.379
Greenhouse Stress Spike length 1313 0.341 0.646
No. of grains per spike -1.086 -0.220 0.360
1000 grain weight -0.657 0.818 0.786
Farm Normal 1000 .grain we.:ight 1.110 1.113 -0.849
Spike density -0.888 0.809 -0.208
Spike length 0.075 1.113 0.102
No. of grains per spike 2.325 1.368 -3.434
Seed weight per spike -1.505 -2.124 3.428
Farm St 1000 grain weight -0.159 0.300 -1.450
Tess Spike density 0.041 0.815 -1.183
Spike length -1.183 0.447 1.683
No. of grains per spike 1.389 0.043 -0.598
Seed weight per spike 0.231 0.544 -0.771
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Table 6. Structural correlation between phenological variables and related canonical functions under
normal and stressed conditions in the greenhouse and field

. Canonical
Environment .
Stress Level functions
Wl W2 W3
Days to ripening 0.590 0.689 -0.422
Greenhouse Normal Days to flowering 0.924 0.383 0.014
Days to Spike emergence 0.554 0.830 0.063
Days to ripenin 0.631 0.579 -0.517
Greenhouse Stress Dayys to ﬂo%veringg 0.773 0.633 -0.036
Days to Spike emergence 0.959 0.247 -0.143
Farm Normal Days to flowering 0.188 0.870 -0.457
Days to Spike emergence 0.457 0.634 -0.624
Days to ripening 0.824 0.567 0.015
Farm Stress Days tq flowering 0.202 0.979 -0.035
Days to Spike emergence 0.180 0.721 0.669
Days to ripening 0.937 -0.200 0.286
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Table 7. Structural correlation between yield components and related canonical functions under normal
and stressed conditions in the greenhouse and field

. . Canonical
Environment Stress Level Traits functions
\%! V2 V3

Spike density 0.762 0.489 -0.264

Greenhouse Normal Spike length -0.664 0.396 0.400

No. of grains per spike -0.344 0.369 0.577

1000 grain weight -0.555 -0.260 -0.788

Spike density 0.220 0.488 -0.690

Greenhouse Stress Spike length 0.509 0415 0.737

No. of grains per spike 0.057 -0.695 0.272

1000 grain weight -0.338 0.895 0.209

Farm Normal 1000.grain w.eight 0.331 0.142 0.540

Spike density -0.289 0.111 -0.440

Spike length 0.343 0.656 0.185

No. of grains per spike 0.529 -0.092 -0.505

Seed weight per spike 0.584 -0.070 -0.133

Farm St 1000 grain weight -0.655 0.001 -0.124

ress Spike density 0.375 0.517 -0.100

Spike length -0.167 0.746 0.475

No. of grains per spike 0.509 0.553 0.428

Seed weight per spike -0.102 0.406 -0.207
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Table 8. Correlation between phenological variables and canonical functions of yield components under
normal and stressed conditions in the greenhouse and field

. . Canonical
Environment Stress Level Traits functions
Vi V2 V3
Greenhouse Normal Days to ripenipg 0.346 0.339 -0.094
Days to flowering 0.542 0.188 0.003
Days to Spike emergence 0.325 0.408 0.014
Greenhouse Stress Days to ripening 0.496 0.300 -0.051
Days to flowering 0.609 0.328 -0.004
Days to Spike emergence 0.754 0.128 -0.014
Farm Normal Days tq flowering 0.133 0.485 -0.138
Days to Spike emergence 0.325 0.354 -0.189
Days to ripening 0.586 0.316 0.004
Farm Stress Days tq flowering 0.191 0.856 -0.020
Days to Spike emergence 0.170 0.630 0.390

Days to ripening 0.886 -0.174 0.167
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Table 9. Correlation between yield components and canonical function of phenological variables under
normal and stressed conditions in the greenhouse and field

Environment Stress Level Traits (f:j;l:t?;iil
W2 W2 W3
Spike densit 0.447 0.240 -0.059
Greenhouse Normal s];ike 1engthy -0.390 0.195 0.089
No. of grains per spike -0.202 0.181 0.129
1000 grain weight -0.326 -0.128 -0.176
Greenhouse Stress Spi}(e density 0.173 0.253 -0.068
Spike length 0.401 -0.215 0.073
No. of grains per spike 0.044 -0.360 0.027
1000 grain weight -0.266 0.464 0.021
Farm Normal 1000‘grain w;ight 0.236 0.079 0.163
Spike density -0.205 0.062 -0.133
Spike length 0.244 0.366 0.056
No. of grains per spike 0.376 -0.051 -0.153
Seed weight per spike 0.415 -0.039 -0.034
F 1000 grain weight -0.619 0.0004 -0.072
am Stress Spike densit 0.354 0.452 -0.058
p1 y

Spike length -0.158 0.652 0.277
No. of grains per spike 0.481 0.483 0.249
Seed weight per spike -0.097 0.355 -0.121
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