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Tabel 2. Eigen values and relative cumulative variances for two main components in 30 advanced bread�
 wheat cultivars.  

Traits First component Second component 

Days to emergence - 0.90 0.18 

Days to shoot on - 0.95 0.13 

Days to heading - 0.97 0.11 

Days to maturity - 0.82 0.19 

Days to grain filling 0.93 - 0.12 

Plant height(cm) 0.80 - 0.38 

Spike length 0.68 - 0.26 

Peduncle length 0.57 - 0.20 

Awn length 0.69 - 0.28 

Number of leaves on main stem 0.59 0.43 

Flag leaf (cm) 0.71 0.55 

Pre-flag leaf 0.75 0.49 

Seed no Spike 0.94 0.21 

Spikes m2 0.81 0.00 

Grain weight (g) 0.87 - 0.01 

Yield (kg /h) 0.95 0.17 

Straw yield 0.95 0.07 

Eign values 11.58 1.25 

Relative variance 68.14 7.37 

Cumulative Variance 68.14 75.52 

 

���%�_(��8E6����.&6:����OX��������618 9����,	#-�0Z X��6c��"d&��..Z����6������
�Tabel 3. Stepwise regression analysis to determine the share of cumulative effects of characters on grain yield ��� 

R2 6 5 4 3 2 1 a Variables into the model Stage 

0.95      0.93�� -387.75�� Straw yield 1 

0.97     76.81�� 0.51�� -932.04�� Straw yield 

Seed no/ Spike 
2 

0.97    17.18�� 87.45�� 0.35�� -1316.36�� 
Straw yield 

Seed no/ Spike��
1000 Grain weight (g) 

3 

0.98   3.40�� 30.45�� 93.90�� 0.10 -2147.80�� 

Straw yield 

Seed no/Spike 

1000 Grain weight (g) 

Spikes No/m2 

4 

0.98   4.04�� 34.95�� 101.82�� --- -2380.08�� 
Seed no/Spike 

1000 Grain weight (g) 

Spikes No/ m2 

5 

0.98  -22.69�� 4.48�� 47.29�� 100.08�� --- -1464.91�� 

Seed no/Spike 

1000 Grain weight (g) 

Spikes No/ m2 

Plant height (cm) 

6 

0.99 8.22� -31.06� 4.10� 47.44� 99.98� --- -1492.87� 

Seed no/Spike 

1000 Grain weight (g) 

Spikes No/ m2 

Plant height (cm) 

Spike length 

8 
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Table 4. Correlation coefficients for characters with direct and indirect effects on grain yield in the bread 

wheat cultivars ��
Indirect effect through�� Correlation 

coefficient with 

grain yield 
Spike 

 length 

Plant 

 height 

Spikes 

 No/ m2 

Grain 

 weight 

Seed 

 no/ Spike 

Direct 

 effect 
Traits 

��0.97��0.09 -0.28 0.20 0.48 - 0.48��Seed No/ spike 

��0.83��0.09 -0.40 0.13 - 0.35 0.65 
1000 grain 

weight 
��0.84��0.08��-0.23 - 0.35 0.39 0.25 Spikes No/m2 
��0.62��0.11 - 0.12 0.56 0.29��-0.47 Plant height 
��0.69��m��-0.33 0.13 0.37 0.28 0.16 Spike length 
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��

��
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Figure 1. Path analysis for direct and indirect effects of traits including seed no/ spike, 1000 grain weight, spikes 

No/ m2
 , plant height , spike length on grain yield in the bread wheat cultivars 
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Figure 2. Dendrogram of cluster analysis for all traits in bread wheat cultivars using WARD's method based on 

square Euclidian distance 
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