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Abstract 
This study was aimed to characterize yield components and plant traits to grain yield. Correlation and 
path analysis were carried out in same wheat (Triticum aestivum L.) genotypes under field conditions at 
two winter successive seasons 2012-2013 and 2013-2014 in the fields of Agriculture Research Station at 
Qlyasan, Faculty of Agricultural Sciences- University of Sulaimani,. In the path coefficient analysis, 
grain yield represented the dependent ones average spick weight (g) no. of spikes/m2, Spike yield (kg/h), 
1000- Grain weight (g), straw yield (kg/h), biological yield (ton/ ha), harvest index and grain yield 
(ton/ha). The results confirm that the grain yield correlated negatively and high significantly with 1000-
grain weight, whereas grain weight / spike correlated positively and high significantly with1000-grain. 
The character No. of grain / spike correlated positively and significantly with spike length, while grain 
weight / spike showed significant and positive correlation with spike length. The character 1000- grain 
weight had significant negative correlation with No. of grain / spike. 
For the first season, the path analysis showed that, 1000-grain weight gave maximum positive direct 
effect in Grain yield, while maximum negative direct effect recorded by Grain weight / spike. Highest 
positive indirect effect exhibited by grain weight / spike and No. of grain / spike both of them via 1000-
grain weight, whereas highest negative indirect effect showed by 1000- grain weight via grain weight / 
spike. 
For the second season maximum positive direct effect recorded by biological yield in Grain yield, 
whereas maximum negative direct effect noticed by grain weight / spike. Highest positive indirect effect 
achieved by grain weight / spike via 1000-grain weight, while maximum negative in direct effect 
recorded by 1000-grain weight via grain weight / spike. 
 
Keywords: Genotypes, grain yield, Correlation coefficient and path analysis. 
 
1. Introduction 
Wheat is a widely adapted crop. It is grown from tem/ate, irrigated to dry and high-rainfall 
areas and from warm, humid to dry, cold environments. Undoubtedly, this wide adaptation has 
been possible due to the complex nature of the plant's genome, which provides great plasticity 
to the crop. Although the crop is most successful between the latitudes of 30° and 60° N and 
27° and 40° S [1], wheat can be grown beyond these limits, from within the Arctic Circle to 
higher elevations near the equator. Today, wheat is grown on more land area than any other 
commercial crop and continues to be the most important food kernel source for human. It's the 
first domesticated food crops production before all crops, including rice, maize, and potatoes 
[2]. Wheat yield is the complex trait, depending on genetic and environmental factors and their 
interaction. Actually yield is a result of value of yield components as well: height of plant, 
number of productive tillers, number of spikelet/ spike, number of kernel/ spike, kernel mass/ 
spike, number of spikes/ m2, thousand kernels mass and others. Environmental factors as well 
levels of water, fertilizer, pesticide application play important roles in wheat yield increasing 
[3, 4]. Unlike the correlation coefficient which measures the extent of relationship, path 
coefficient measures the magnitude of direct and indirect contribution of a component 
character to a complex character and it has been defined as a standardized regression 
coefficient which splits the correlation coefficient into direct and indirect effects [5]. Some 
studies reported that grain yield was determined by three yield components, e.g., spike number / 
m2, grain number spike-1 and grain weight spike-1 [6]. Some studies concluded that spike 
number / m2 was the primary determinant of grain yield in barley [7, 8]. 
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Reported that grain number in spike with a direct effect on 
yield was the most important factor. 
Although correlation coefficient is very important to determine 
traits that directly affect kernel yield, but they were 
insufficient to determine indirect effects of these traits on 
kernel yield [9]. Relationships between two metric 
characteristics can be positive or negative, and the cause of 
correlation in crop plants can be genetic or environmental [10]. 
There was positive and significant phenotypic and genetic 
correlation between kernel yield and each of spike number/ 
m2, number of kernels/ spike, and negative and non-significant 
correlations were found between kernel yield and plant height, 
and kernel weight. While negative and significant correlation 
between the number of spike/ m2 and kernel weight [11]. Path 
coefficient analysis is one of the reliable statistical techniques 
which allow quantifying the interrelationships of different 
components and their direct and indirect effects on grain yield 
through correlation estimates. 
 
2. Material and Methods 
The present study was carried out in the fields of Agriculture 
Research Station at Qlyasan, Faculty of Agricultural sciences- 
University of Sulaimani, during winter seasons of 2012-2013 
and 2013-2014. To study six genotypes of wheat (Triticum 
aestivum L.) were used namely 
1- Araz 
2- Cham 4 
3- D30 BW 
4- IBBA 
5- HOLANDY 16/119 
6- HOLANDY 16/ 120 
 
Grains of cultivars has been obtained from Bakrajo Research 
Center in Sulaimani, conducted with Randomized Completely 
Block Design (RCBD), the First factor was genotypes which 
implemented in the main-plots, and the second factor 
potassium application (0,100and 200) Kg h-1 were 
implemented in the sub plots.  
 
Studied Characteristics 
Grain yield (ton/ ha), grain weight Spike-1, 1000- Grain 

weight, no of grain Spike-1, spick length cm and Biological 
yield (ton/ ha). 
 

Correlation Analysis 
The correlation coefficient was conducted to determine the 
degree of association of characters with yield and also among 
themselves in each environment. Phenotypic correlations were 
computed between characters in each environment by using 
the formula given by Singh and Chaudhary (1985) [12]. 
 

Path Coefficient Analysis 
The path coefficient analysis was carried out as suggested by 
Dewey and Lu (1959) [13], Soomro (2010) [14], Singh and 
Chaudhary (1985) [15], Arbuckle (2009) [16], through (Analysis 
of Moment Structures) AMOS Ver. 18 Software. 
 

3. Result and Discussion 
The correlation coefficient among the studded characters for 
the first season (upper / values) and Second season (lower 
values) present in table 1 and the appendix 3 explain the 
significance of these correlations.  
Respecting to first season (upper / values) it was highly 
significant and negative correlation between grain yield/ plant 
and 1000 grain weight which was -0.658, while it was noticed 
that grain yield/ plant correlated non significantly with grain 
weight/ spike, No. of grain/ spike, spike length and biological 
yield which were -0.309, 0.224, -0.043 and -0.063 
consequently. The character grain weight/ spike correlated 
positively and significantly with spike length which was 0.489, 
otherwise it correlated non significantly with other characters 
1000 grain weight, No. of grain/ spike and biological yield. 
Maximum positive correlation recorded between the character 
No. of grain/ spike and spike length which was 0.668.  
Regarding to the second season (lower value) highly 
significant positive correlation represented between grain 
weight/ spike and 1000 grain weight which was 0.597. 
Otherwise there were significant and negative correlations 
between 1000 grain weight and No. of grain/ spike which was 
-0.474. These results are in accordance with the earlier 
findings [17]. 

 
Table 1: Correlation Coefficient among the studied characters for the first (up/ values) and second (lower values) Seasons. 

 

Characters Grain Yield Grain weight spike-1 1000 grain weight No. of grain spike-1 Spike length Biological yield 
Grain Yield 1.000      

Grain weight spike-1 
-0.309ns 
-0.128ns 

1.000     

1000 grain weight 
-0.658** 
0.060ns 

0.222ns 
0.597** 

1.000    

No. of grain spike-1 
0.224ns 
-0.111ns 

0.124ns 
-0.227ns 

-0.122ns 
-0.474* 

1.000   

Spike length 
-0.043ns 
0.079ns 

0.489* 
-0.009ns 

-0.320ns 
-0.234ns 

0.668** 
0.372ns 

1.000  

Biological yield 
-0.063ns 
0.342ns 

0.403ns 
-0.013ns 

0.263ns 
-0.143ns 

0.442ns 
-0.191ns 

0.464ns 
0.314ns 

1.000 

 
Regarding to the first season maximum positive direct effect 
on grain yield recorded by 1000 grain weight 0.489 and 
followed by spike length 0.403, while maximum negative 
indirect effect on grain yield was represented by grain weight/ 
spike -0.227. Maximum positive indirect effect on grain yield 
recorded by grain weight/ spike and No. of grain/ spikes both 
of them via 1000 grain weight with 0.489, while highest 
negative indirect effect on grain yield showed by 1000 grain 
weight via grain weight/ spike with -0.227 [18]. 

Respecting to the second season the character biological yield 
gave maximum positive direct effect with 0.386 and followed 
by 1000 grain weight with 0.320, while maximum negative 
direct effect recorded by grain weight/ spike with -0.305. 
highest positive indirect effect achieved by grain weight/ spike 
via 1000 grain weight with 0.191, whereas maximum negative 
indirect effect represented by 1000 grain weight via grain 
weight/ spike with -0.182 [19]. 
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Table 2: Represent direct and indirect Path coefficient analysis on grain yield in first (up/ values) and second (lower values) Seasons. 
 

Characters 
Grain weight 

spike-1 
1000 grain 

weight 
No. of grain 

spike-1 
Spike 
length 

Biological 
yield 

Grain yield 
Correlation 

Grain weight spike-1 
-0.227 
-0.305 

0.489 
0.191 

-0.002 
-0.009 

0.050 
0.000 

-0.006 
-0.005 

0.305 
-0.128 

1000 grain weight 
-0.227 
-0.182 

0.489 
0.320 

-0.009 
-0.018 

-0.049 
-0.004 

0.004 
-0.055 

0.209 
0.060 

No. of grain spike-1 
-0.050 
0.069 

0.489 
-0.151 

-0.009 
0.039 

0.403 
0.006 

-0.008 
-0.074 

0.825 
-0.111 

Spike length 
-0.028 
0.003 

-0.060 
-0.075 

-0.009 
0.014 

0.403 
0.016 

-0.013 
0.121 

0.293 
0.079 

Biological yield 
-0.111 
0.004 

-0.157 
-0.046 

-0.006 
-0.007 

0.403 
0.005 

-0.013 
0.386 

0.117 
0.342 
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