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ABSTRACT 

 
 This investigation was carried out at ،Kaffr Al-Hmam Experimental Station 
Sharkia Governorate during 2010/2011 and 2011/2012 to evaluate the performance of 
seasons eight wheat genotypes namley Sakha 93, Sakha 94, Sids1, Gemmeza 7, 
Gemmeza 9, Gemmeza 10, Sids10 and Giza 168. The treatments were arranged in 
randomized complete blocks design with three replications, in order to investigate the 
relationship between seed yield / plant and its factors using multivariate techniques 
namley; correlation, stepwise, multiple liner regression ; path –coefficient and factor 
analysis. 
 Data showed that cultivar Sakha94 recorded the highest seed / plant, and 
number of spikes / plant. Moreover cultivar Giza 168 recrded the lowest grain yield 
plant. Factor analysis grouped the studied variables in two major factors which 
altogether accounted for 81.00 of the total variation. The first factor include number of 
spike / plant, number of grains /spike, spike grain weight,  and 1000-grain weight. The 
second factor included the remeaining variables. Multiple linear regression, stepwise 
and path analysis agreed upon the number of spike / plant, number of grains /spike, 
spike grain weight, 1000-grain weight as major contribution to seed yield variations.  
Factor analysis technique was more efficient than other techniques. It provides more 
information about cluster of intercorrelated variables. Results indicated no significant 
between the full model regression and stepwise for coefficient determination (R

2
) and 

standard error of stimated value, however, the efficiency expressed is due, in fact, to 
the reduction in variables number in the equation from all raniables in full model 
regression to four variables in stepwise. 

 
INTRODUCTION 

 
 Wheat (Triticum aestivum L.) is the main important food crop grown 
for grains in Egypt, used for human. It is important to increase the productivity 
of this crop.  This could be achieved by two wayes, improving the variety of 
wheat from breeding point of view, and improving Agricore tecequenices 
practices. Yield is the end product of several characters. Relating these 
characters to define the importance contributing factor to yield is helful as 
selection aids in breeding programs. Correlation coefficient is not only an 
important statistical procedure used to facilitate breeding programs for high 
yield, but it is also important to examine the direct and indirect contribution 
(Kim and Gary, 1985). Path coefficient analysis could be used, since it 
divides correlation coefficients into direct and indirect effects through path 
ways (Deway and Lu, 1959). 
 Furthermore Walton (1971and 1972) suggested factor analysis as a 
new technique to identify growth and plant characters related to yield in 
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spring wheat. Denis and Adams (1978) used factor analysis to search for and 
identify patters of morphological characters in a set of wheat cultivars which 
could relate to yield. 
 Yildirim et al (1996) and  Leilah and Al Khateed(2005) used factor 
analysis in wheat and related characters. Stepwis is used to determine the 
best predictive equation El-Sergany (1992) reported that step wise multiple 
liner regression was more efficient than the full model regression for yield. 
Khan and Dar (2010) used correlation and path coefficient analysis of some 
quantities traits in wheat. 
 The objectives of this study was to evaluate the relative contribution 
for some variables of wheat using different statistical techniques. 

 
MATERIALS AND METHODS 

 
 Two field experiments were conducted at Kaffr Al-Hamam  
Experimental station, Sharkia Governorate during the two successive 
seasons of 20010/2011 and 2011/2012, using eight wheat genotypes namely; 
Sakha 93, Sakha 94, Sids1, Gemmeiza 7, Gemmeiza 9, Gemmeiza 10, 
Sids10 and Giza 168.   
 The eight genotypes were sown in November 15

th
 2010 and on 

November 18
th
 2011. in randomized complete block design with three 

replicates. Each plot consisted of 10 rows; 2 m long and 0.20 cm  apart. The 
distance between plants was 10 cm. Recommended practices were applied. 
 Days to heading were recorded on plot basis. At harvest, a random 
sample of 10 guarded plants was collected from each plot to record the 
flowwing characters: 

Number of tillers/plant; plant height (cm);number of spikes / plant; 
number of grains / spike; spike grain weight(g.),1000-grain weight 
(g.), and grain yield / plant (g.) 

Statistical procedures: 
 Single and combined analysis of variance of randomized complete 
block design over the two seasons were performed according to Sendocor 
and Cochran (1980). Treatment means were compared by using least 
significant difference test (L.S.D.)test at 5% and 1% levels of significance. 
The following procedures indicated :  
1- Basic statistics arthimatic mean, standard deviation, standard error were 

calculated. Simple correlation coefficient was computed between seed yield 
and its components. 

2- Factor analysis: 
 The factor analysis procedure basically reduces a larg number of 
correlated variables to a small number of uncorrelated factor (Cattel 1965); 
when the contribution of a factor to the total percentage of the trace is less 
than 10%, the process stops. 
 After exraction, the matrix of factors is transmitted to a varimax 
orthogonal rotation. The effect of rotation is to accentuate the larger loading 
in each factor and to discard the minorloading coefficient for improving the 
opportunity to achieve meaning full biological interpetation of each factor. 
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Communality (h
2
) is the variance amount of a variable accounted for the 

common factors together. Since the purpose was to determine the way in 
which yield components are related to each other, yield was not included in 
this structure.  
3- Multiple linear regression analysis was performed as applied by Draper 

and Smith (1966). 
4- The stewise multiple linear regression was used to compute sequance of 

multiple regression equation in astepwise manner (Draper and Smith 
1966). At each step one variable was added to the regression equations, 
it was the one that caused the maximum reduction in residual sum of 
sequares. Equivalenty, it was the variables that had the highest partial 
correlation with the dependent variable adjusted for the variables already 
added. Similarly, it was the variable which of added, had the highest f 
value in the regression analysis of variance. 

5- Path coefficient analysis was used as applied by Dewey and Lu (1959) .It 
to is used partition the total correlation coefficients between yield and its 
components into direct and indirect effects. 

 

RESULTS AND DISCUSSION 
 
1-Performence  of variaties: 
 Mean performance of genotypes for all studied characters indicated 
diversity as shown in Table (1). With respect for all studied character in the 
two season and combined, It is noticed that grain yield/plant (gm) was 
significantly affected by the tested cultivars.However, Sakha94 variety  
produced the highest grain yield/plant, number of spikes / plant and number 
of tillers/plant, While; the cultivar Giza 168 produced  the lowest for grain 
yield / plant  .In addition, Sids 10 had the  highest performance in both 
seasons and combined analysis for grain yield / plant. compared with the rest 
of other varieties. 
2-Simple correlation coefficients mean values, standard deviation and 
standard error for the studied variables are presented in Table 2. The results 
showed that, relationship between seed yield / plant and each of the other  
seven components was positive and highly significant . This indicated that 
these characters had great influence on grain yield/plant. These findings in 
most cases were in accordance with those obtained by Khan and Dar (2010 )   
3- Factor analysis: 
 The results of factor analysis are recorded in Table 3. Factor analysis 
grouped the seven variables into two main factors which accounted for 
81.01% of the total variability in dependence structure. 
 Factor 1 included that five variables accounted for 55.343% of the 
total variance. These variables were number of spike / plant, number of 
grains /spike, spike grain weight, 1000-grain weight. 
 Factor 2 included that three variables which accounted 25.671% of 
the total variance. These three variables were number of days to heading, 
plant height and number of tillers/plant. These results were similar to those of 
according with Leilah and Al Khateed(2005) 
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Table (1): Mean values of the eight characters as affected by wheat 
genotypes performance during 2010/2011 and 2011/2012 
seasons and its combined analysis. 

 
Season 

Sakha 
93 

Sakha 
94 

Sids1 
Gemm
eeza7 

Gemm
eeza9 

Gemm
eza10 

Sids10 
Giza16

8 
L.S.D 

Days to  S1 88.33 93.22 90.89 99.55 95.14 96.16 87.20 99.86 2.11 

heading S2 89.31 95.15 90.00 96.99 94.03 98.41 86.13 98.70 2.79 

(day) Comb. 88.82 94.18 90.44 98.01 94.58 97.28 86.66 99.29 1.88 

Plant height  S1 83.36 94.44 112.16 100.22 102.99 103.06 93.20 102.09 .3.22 

(Cm) S2 83.09 96.66 112.11 102.11 104.62 112.85 97.13 102.03 2.44 

 Comb. 83.22 95.55 112.14 101.16 103.80 107.95 95.16 102.06 1.24 

Number of S1 10.90 11.22 8.22 5.33 7.36 6.34 5.01 8.22 0.67 

Tillers/plant S2 12.80 13.00 8.89 7.44 7.56 8.22 4.34 9.00 0.89 

 Comb. 11.85 12.11 8.05 6.37 7.96 7.28 4.67 8.61 0.75 

Number of  S1 852 7.00 6.73 5.00 7.15 6.00 4.37 7.45 0.315 

Spikes/plant S2 7.54 11.44 6.25 7.05 6.81 6.54 4.03 7.13 0.403 

 Comb. 8.03 9.22 6.49 6.02 6.98 5.77 4.20 7.29 0.400 

Number of  S1 73.40 66.44 72.40 63.54 66.98 62.75 73.11 52.31 1.282 

Grains/spike S2 63.00 60.00 72.30 62.91 62.50 63.48 72.99 52.25 1.241 

 Comb 68.20 63.22 72.35 63.22 64.14 62.63 73.05 52.28 1.241 

Spike grain  S1 2.88 3.66 3.66 3.11 3..52 3.66 4.09 3.10 0.720 

weight S2 2.97 3.00 3.39 3.01 3.17 4.01 4.01 2..72 0.243 

 Comb. 2.90 3.33 3.52 3.06 3.34 3.83 4.05 2.91 0.445 

1000 grain S1 54.11 60.10 62.47 55.89 60.07 64.55 68.89 50.57 3.341 

Weight (g.) S2 5633 60.22 62.05 56.31 60.52 62.02 67.11 51.28 2.452 

 Comb. 55.22 60.16 62.26 55.10 60.29 63.28 68.0 50.92 2.651 

grain yield S1 16.55 18.17 14.26 13.58 14.12 13.33 17.89 12.95 0.212 

/plant (g.) S2 17.02 19.57 14.09 13.17 13.25 14.18 18.02 12.26 0.401 

 Comb. 16.78 18.87 14.17 13.37 13.68 13.75 18.40 12.60 0.351 
 

Table (2): Simple correlation coefficients, means, standard deviations 
and standard errors for wheat grain yield/ plant and its 
components over 2010/2011and 2011/2012 seasons. 

Components r value Mean 
Standard 
deviation 

Standard error 

1-Days to heading (day ) 0.687** 93.68 12.441 1.710 

2-Plant height (cm ) 0.763** 100.13 15.447 2.073 

3- Number of tillers / plant 0.897** 8.36 0.726 0.178 

4- Number of spikes/ plant 0.916** 6.75 0.561 0.168 

5- Number of grain / spike 0.988** 64.88 10.567 2.583 

6-  Spike grain Weight (g.) 0.822** 3.36 0.342 0.100 

7- 1000- grain weight (g.) 0.891** 59.40 13.955 2.037 

8- grain yield/plant (g.)  15.20 1.589 0.273 

** Significant at 0.01 level of significant. 
 

Table (3): Summary of factor leading for 8 variables of wheat. 

Variables 
Factors Communality 

Factor 1 Factor 2 (h
2
) 

1-Days to heading (day ) 0.122 0.655 0.561 

2-Plant height (cm ) 0.151 0.767 0.798 

3- Number of tillers / plant 0.017 0.907 0.652 

4- Number of spikes/ plant 0.873 0.199 0.835 

5- Number of grain / spike 0.875 0.163 0.893 

6-  Spike grain Weight (g.) 0.751 0.153 0.0747 

7- 1000- grain weight (g.) 0.876 0.189 0.860 

Latent roots 2.899 2.571 5.470 

Factor variance ratio % 55.343 25.671 81.014 
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4- Multiple linear regression analysis: 
 The perdication equation for grain yield is show in Table (4) and is 
formulated as follows:  
Y = -3.312 + 0.006 X 1 + 0.008 X2 – 0.015 X 3 + 0.444 X 4** + 0.143 X** 5 + 
0.193 X 6** + 0.299 X 7** 
 The relative contribution (R

2
%) for yield factor 81.0% of the total 

variation in grain yield could be linearly related variation in all variables and 
19.0 % could be due to residual, number of spike / plant, number of grains 
/spike, spike grain weight, 1000-grain weight, had the highest partial 
coefficient of determination (R

2
= 7.456%, 6.032, 5.451, 14.245 respectively) 

the other characters had little contribution in the total yield variance. In 
addition, given that number of observations were much greater than the 
number of potential x variables under consideration, the addition of new 
variable will always increase R

2
 but it will not necessary increase the 

precision of the estiate of the response. Therefore, the stepwise multiple 
linear regression analysis was carried out to determine the best variables 
accounted for most avariance in yield. The stepwise multiple linear regression 
analysis was acceding with results by Leilah and Al Khateed(2005) 
 
Table (4): Summary of factor leading for 7 variables of wheat. 
Variables Loading Total communality 

Factor 1  25.671 

1-Days to heading (day ) 0.655  

2-Plant height (cm ) 0.767  

3- Number of tillers / plant 0.907  

   

                Factor 2  55.343 

4- Number of spikes/ plant 0.873  

5- Number of grain / spike 0.875  

6-  Spike grain Weight (g.) 0.751  

7- 1000- grain weight (g.) 0.876  

Commutative variance  81.014 

 
5- Stepwise multiple linear regression analysis: 
 Either variables acceptance or removal, and relative contributions of 
variables (R

2
%) in predecting grain yield plant are presented in Table 5. 

According to these results, 81.0% of the total variation to four accepted 
variables namely; number of spike / plant, number of grains /spike, spike 
grain weight, 1000-grain weight. While, number of day to heading, plant 
height and number of tillers/plant, were removed from the equation due to 
their low relative contributions.  
The predication equation was formulated as follow: 
Y

2
 = -4.201 + 0.444 X1 + 0.143 X 2 + 0.193 X 3 + 0.299 X 4. 

 These results are in agreement with those reported by El-Rassas Et 
.al. (1990). 
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Table (5): Relative contributions of 7 components in grain yield 
variation over both seasons of 2010/2011 and 2011/2012by 
using multiple linear regression analysis. 

Components 
Regression 
coefficient 

Standard error 
Relative 

contribution partial 
(r

2
%) 

1-Days to heading (day ) -0.006 0.003 0.121 

2-Plant height (cm ) 0.008 0.002 0.044 

3- Number of tillers / plant 0.015 0.007 0.560 

4 Number of spikes/ plant 0.444 0.094 7.456** 

5- Number of grain / spike 0.143 0.030 6.032** 

6-  Spike grain Weight (g.) 0.193 0.022 5.451** 

7- 1000- grain weight (g.) 0.299 0.025 14.245** 

Y intercept = -3.312 standard error of est. = 0.664 
Adjusted R squered = 0.799. 
R squires= 0.810 
Multiple = 0.898. 
 
6- Path coefficient analysis: 
 Total contribution of yield components with direct, and indirect effect 
are shown Table (6). Results indicated that, number of spike / plant, number 
of grains /spike, spike grain weight, 1000-grain weight, were of great 
importance of yield variation. These results agreed with Hycicek  and Yildirim  
(2006) 
 
Table (6): Accepted and removed variables according to stepwise 

analysis and the relative contributions (r
2
 %) in grain yield 

variation over both seasons of 2010/2011 and 2011/2012. 

Components 
Regression 
coefficient 

Standard error 
Relative 

contributions 
(Partial %) 

Accepted variables    

4- Number of spikes/ plant 0.444 0.094 7.456** 

5- Number of grain / spike 0.143 0.030 6.032** 

6-  Spike grain Weight (g.) 0.193 0.022 5.451** 

7- 1000- grain weight (g.) 0.299 0.025 14.245** 

Removed variables    

1-Days to heading (day )   0.91 

2-Plant height (cm )   0.010 

3- Number of tillers /plant   0.90 

Y- intercept = -4.201 
Standard error of est. = 0.661 R squared = 0.813 
Adjusted R squared = 0.806 
Multiple R = 0.896 

 
1000-grain weight and number of spikes / plant provide to have the 

highest indirect contributuon to seed yield. Total contribution of studied 
characters mentioned above tender  to the contribution 81.00 variation in 
seed yield/plant. It could be recommended from the previous results that: 
1- The most important variables over all studied statistical procedures were 
grain yield/plant, number of spike / plant, number of grains /spike, spike grain 
weight, 1000-grain weight,. Results of factor analysis approach was more 
efficient than other procedures. It provides more information about cluster 
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intercorrelated variables . This help plant breeders to determine the mature 
and important of character in breeding programes. Estimated R

2
 and 

standard error showed no significant various between the full model 
regression and stepwise, therefore, it could reduce the number of variables in 
the equation from all variables to four variable in stepwise. 
 
Table (7): Direct and indirect effects for yield factors of seed yield / 

plant of wheat according to path analysis and percentage of 
direct effect. 

Characters 
Direct 
effect 

Indirect 
effect 

Total correlation 
Direct effect 

% 

4 Number of spikes/ plant 0.031 0.118 0.149 11.071 

5- Number of grain / spike 0.020 0.140 0.160 7.143 

6  Spike grain Weight (g.) 0.038 0.141 0.179 13.571 

7- 1000- grain weight (g.) 0.191 0.127 0.318 68.215 

R
2
 % 80. 6 

** Significant at 0.01 levels of significane 
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بعح  الرحر   باسحتبدا  قمح  الببح  فيول تقدير المساهمة النسبية لمكونات المحص
 الإحصائية

 سويل  ** وإيمان بليل عباس * عبد المحسن * وعبد اللهوفاء وهبه محمد
معهحححد بححححو   . *المعمحححل المركححح ث لبححححو  التصحححمي  والتحليحححل الإحصائي**قسححح  بححححو  القمححح 

 مصر   -الجي ة    -مرك  البحو  ال راعية -المحاصيل الحقلية
  
ختتتتوس ا  تتتتا   بمشتتتتر ي الافظو  كفتتتتر بملا تتتت جريتتتته اتتتتسة بمحرب تتتتو  الزتتتتو بم لتتتت   بم رب يتتتتو أ          
 أ تتخح كاتا  بمقات فت   بمل ت  متقيي  بما اااو بمن  يو لأا  اك ناه الص س  0200/0200   0202/0200

 7يتت   ا ج 0  تتح   39  تتخا  39 اتت   تتخا   اتت  بمخ تت  بماصتتر أصتتنام اتت   ثاانيتت فتت  اتتسة بمحرب تتو 
 أ تتتتخح  تصتتتاي  بمقزا تتتاه بمكاا تتتو بملاشتتت ب يو فتتت  ثتتتو   061 جيتتت    02  تتتح  02يتتت   ا ج 3 يتتت  ا ج

 برتفتا  بمن تاه   تحح بلاشتزا  م ن تاه  بلاشتزا لتت  زترح اكرربه  كانه بمصفاه بماحر  و ا   حح بلأيتا  
 .ه ن ام بمل      حح بم نا س   حح ل    بم ن  و      ل    بم ن  و      بلامم ل    الص س

بملاااتتتس  الاتتتاحلاه بمتن تتت   بم  تتتيز  تل يتتتس بلارت تتتاز - أجريتتته بمتل تتتيوه بتتيتتتول تل يتتتس بمت تتتاي 
 بماتلاحح  الاااس بمار ر. مونلحبر  بمارل  س ااكبمنا سج بم  ا تخحب  امالص س 

 أظهرت الدراسة النتائج التالي
 061ه   تحح بلأفتر  م ن تاه  يناتا كتا  بمصتنم جيت   أ    الص س ل    م ن ا 39لقق بمصنم  خا  -0

 بلأ س ف  الص س بمن اه ف  كو بما  اي  .
م ن اه  جايت  بمصتفاه تلته  بمل    ي  الص س   الان  ا ج    ام  برت ازحمه بمنتا ج      ج ح  -0

 بمحرب و.
 تتحح بم تتنا س  س أظهتتره نتتتا ج تل يتتس بملاااتتس أ  بماك نتتاه بماحر  تتو تقتت  فتت   تتاا ي   ي تت  بملاااتتس بلأ -9

  تتا   بمثتتان ،  يناتتا ي تت  بملاااتتس م ن تتاه   تتحح ل تت   بم تتن  و      ل تت   بم تتن  و      بلامتتم ل تت  
 بمصفاه بماحر  و.

 تتحح بماتلاتتحح  الاااتتس بماتتر ر اتفقتتو   تت  أ    بلانلتتحبر بمارل تت بماتلاتتحح  بلانلتتحبركانتته نتتتا ج تل يتتس  -9
بماك نتتتاه سبه  اتتت ل تتت   بلإمتتتمم تتتن  و      بم تتتنا س م ن تتتاه   تتتحح ل تتت   بم تتتن  و      ل تتت   ب

 بلإ هاااه بلأك ر ف  بمالص س.
أظهره نتا ج تل يس بملاااس أ  بمتل يس يت   محرب و ا يح ا  بماك ناه ليت  أ  بماك نتاه بماحر  تو مت   -5

% اتت  بمت تتاي  بمك تت .  كانتته نتتتا ج تل يتتس بملاااتتس أكثتتر بمزتترق كفتتا    أنهتتا تلازتت  10.22تف تتر  تت   
 ك ر  أ هس    بماتغيربه بماتحبخ و.الا  ااه أ

تلازت  أف تس الااحمتو م تن ت   امالصت س ات    زتا   بمارل  بماتلاحح  بلانلحبرأظهره بمحرب و أ  زريقو  -6
فت  كتو  بمقيا ت أاايو ن  يو مكس اتغير ف  كس الااحمو  أن  لا ي جح فرق  ي   ياو الاااس بمتلحيح  بمخزأ 

 ف  تلقيق أاايو بماتغيربه  بمت  تخح  ار   بمن اه. بمارل  ح بمزريقتي   اسة اي   ملإنلحبر بماتلاح

 
 قا  بتحكي  البح 
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