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Study on genetic variation and relationship between plant characteristics and
grain yield in long spike bread wheat (Triticum aestivum L.) genotypes-using
multivariate analysis
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Table 1. Eigen values, percentage of Eigen values and cumulative variance for 5 factors in long spike bread

wheat genotypes

B Ao)d a0k g e o-loly (e Aoy
Factors b e Eigen values Eigen values (%) Cumulative variance (%)
Factor 1 Jst Jole 6426.4360 69.25 69.25
Factor 2 £33 Jole 1440.8959 15.53 84.78
Factor 3 iy Jole 1038.0683 11.19 95.97
Factor 4 poler Jole 96.3189 1.04 97.01
Factor 5 ot ole 74.7381 0.81 97.82
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Table 2. Factor loadings, communality and mean of traits in the factor analysis in long spike bread wheat genotypes

= le ol s
Trait S ok o Q‘.}‘J F acf:rs lbagng
Mean Communality I > 3
Length of inter node from flag leaf until spike Ao G o K 5o Ko I b 20.07 0.2046 0.19489 0.38825 -0.12613
Awn length (cm) Sy Jsb 7.40 0.0348 0.11118 -0.04179 -0.14415
Plant height (cm) G gl 92.65 0.1785 0.37714 0.17774 -0.06841
Peduncle length (cm) JSSlay gk 39.56 0.1894 0.10656 0.41616 -0.07018
Length of inter node below peduncle (cm) ISy 250 Koks Jsbo 17.91 0.0150 0.10209 0.03574 0.05801
Flag leaf area (cm?) g e 32.35 0.2442 -0.40674 0.27359 0.06292
Spike length (cm) e J b 11.90 0.0966 -0.28416 0.11294 -0.05808
No. of tillers amy 3l 7.41 0.2280 0.45844 0.13225 -0.02069
No. of grains.spike™ Al 53 4l sluws 44.86 0.5392 -0.62570 0.04735 0.38140
No. of spikes.m™ @ e dieslas 35127 0.9999 0.99867**  -0.01723 -0.04788
Grains weight.spike™ (g) Al > 413 035 1.67 0.8398 -0.84396 -0.01263 0.35689
1000 Kernel weight (g) als 38 05 37.27 0.2121 -0.39046 0.11004 0.21809
Biological yield (ton. ha™) S5 5 Shas 15.88 0.5699 0.70169**  0.19844 0.19548
Harvest Index (%) Sl atls 35.60 0.4784 -0.33430 -0.13535 0.59025%*
No. of days to heading Al b U g, sl 189.52 0.0744 0.13199 -0.14822 -0.18727
No. of days to anthesis SUdl o3 T 6 55, sl 196.33 0.0396 0.00663 -0.17733 0.09035
No. of days to physiologic maturity 558 Sty b gy sl 226.23 0.1402 0.21943 -0.12237 -0.27780
Grain filling rate (kg.ha™.day™) PPNV 190.00 0.9996 0.31791 0.10743 0.94485%*
Grain filling duration (day) Gl O Olej Sk 29.87 0.3921 0.10120 -0.03319 -0.61713
Hectoliter weight (kg) IS 0 76.75 0.0207 0.09310 0.10956 0.00681
Protein content (%) ORS8Ol 12.92 0.5151 0.00437 0.71154**  -0.09430
Zeleny sedimentation volume S 34.69 0.4627 -0.00997 0.67907** 0.03864
Bread volume (mm”*) Ok 579.90 0.9996 0.05028 0.99502**  -0.08392
Hardness Index Gl e 55.62 0.4266 -0.06473 0.64675**  -0.06457
Water absorption (%) ST Ol 05 65.95 0.3747 -0.01435 0.59322%*  -0.15037
Wet gluten content (%) Cosb e 558 Ol e 34.84 0.1259 -0.13669 0.32651 0.02615
Gluten Index S Larls 32.68 0.0292 0.07193 -0.07078 -0.13796
Dry gluten content (%) Sas 58 Ol 12.06 0.1309 -0.13564 0.32129 0.09646
Grain yield (ton. ha™) als 5 Shee 5.62 0.6343 0.47181 0.090065 0.63527**
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**: Factors loading in each main and independent factor were greater than 0.5 considered significant
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Table 3. Result of stepwise regression analysis for grain yield in long spike bread wheat genotypes

Variable added to the model Jbe ol LS| e a b, b, b, R?
Biological yield S Shs 13537 02697 - 0.513
Grains weight. Spike™! diw s alsoys  -11587 03377 08557 - 0.648

No. of Spikes. m™ R e 3 A slda

-5.530"  0.163" 2592 0.012"  0.859

** : Significant at 1% probability levels
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iy s 06 1 (Slac 355 93 4l > Shes (51 pbtane o 5 iome (Sl ST 43 (Sired sl 5 4 25 = F sl
Table 4. Correlation coefficient analysis to direct and indirect effects for grain yieldin long spike bread wheat genotypes

.y G b N s b Wl > Slas b Sean o o
Trait Cie e Indirect effect via Correlation coefficient
Direct effect . L
X1 X2 X3 with grain yield
No. of Spikes.m™ o o3 i sl =X, 1241 —  -1.036  -0.191 0.013™
Grains weight.spike™ i 55 il 055 =X, 1.207 -1.064 - 0.298 0.440"
Biological yield o5 g 5 Shas =X3 0.433 -0.548  0.830 0.716"
Residual= 0.008 obiledly

ns: Non-significant
** : Significant at 1% probability level
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Fig 1. Path analysis for grain yield in long spike bread wheat genotypes

**: Significant at 1% probability level
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Fig 2. Dendrogram of cluster analysis for all the traits in long spike bread wheat genotypes using WARD's method
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Fig 3. Dendrogram of cluster analysis for qualitative traits in long spike bread wheat genotypes using WARD s method
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Study on genetic variation and relationship between plant characteristics and
grain yield in long spike bread wheat (Triticum aestivum L.) genotypes-using
multivariate analysis

Zakizadeh. M.}, M. Esmaeilzadeh Moghaddam? and D. Kahrizi®

ABSTRACT

Zakizadeh. M., M. Esmaeilzadeh and D. Kahrizi. 2010. Study on genetic variation and relationship between plant
characteristics and grain yield in long spike bread wheat (Triticum aestivum L.) genotypes-using multivariate analysis.

Iranian Journal of Crop Sciences. 12 (2):18-30 (in Persian).

To study genetic variation and to determine the relations between different plant characteristics with grain yield,
seventy long spike bread wheat genotypes together and two commercial cultivars (Chamran and Bahar) were evaluated
using Alpha Lattice design with two replications, in Karaj Field Station, Seed and Plant Improvement Institute (SPII),,
Karaj, Iran. Thirty traits including grain yield and its components, plant and grain morphological and quality related
traits were measured and recorded for all genotypes. Factor analysis determined three factors that accounted 96% of
total variations among genotypes. These factors were yield components, quality related traits and grain yield and its
components. Stepwise regression analysis showed that biological yield, grain weight.spike” and number. of spike m~
were of higher importance among other grain yield components. Path analysis coefficients showed that the highest
direct effects for grain yield were biological yield, grain weightsSpike™ and number. of spikes m™. Cluster analysis with

Ward's method based on all measured traits and quality related traits resulted in three and four groups, respectively.

Key words: Bread wheat, Cluster analysis, Factor analysis, Genetic variation, Long spike, Path analysis and

Regression.
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