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ABSTRACT 

  Wheat (Triticumaestivum) is an important cereal crop and plays a key role in the food 

supply sources.  The objective of this study was to establish the inter-relationship and direct 

and indirect effects of various wheat elements on yield. We have carried out the study of 10 

new soft wheat genotypes produced by research-scientific domestic institutions and 10 other 

genotypes introduced into the regions that have the approximate climatic conditions with the 

region where the studies have been carried out. The traits that have influenced the wheat yield 

included in this study were: the number of siblings per plant, the plant height, the plant 

weight in gram, the 1000-grain weight and the hectoliter weight. Based on the statistical 

analysis, we can mention a significant influence of the plant weight and the 1000-grain 

weight to the wheat yield. The plant weight has the greater direct effect.   

 

KEYWORDS: Correlative Analysis, Path Analysis, Wheat Genotype, Direct Effect, Indirect 

Effect, Quantitative Traits 

 

INTRODUCTION 

 The wheat is currently occupying a leading place on the list of the beneficial crops in 

the cultural and economic aspects. Its production, marketing, as well as the creation of its 

new genotypes have several times been on the focus of research, since the wheat is one of the 

most consumed crops in the word markets (Heisey, 2002). Its productivity is a very complex 

phenomenon and it is influenced by a number of direct and indirect factors.   

The correlative and path coefficient analysis (Wright, (1921, 1934)) that we have used, is a 

statistical technique that enables the analysis of the quantitative dependency and interaction 

between the wheat yield and some quantitative traits. The path coefficient method is still 

popular and it is frequently applied in biology, agriculture and zoo-technical issues (Shipley, 

2000). Since path-coefficient analysis was applied by Dewey and Lu (1959) on crested wheat 

grass, this technique has been followed extensively to facilitate the selection of various crops. 

Akhtar (1991) and Chowdhry et al. (2000) reported that yield per plant was positively 
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correlated with plant weight, numbers of siblings per plant and 1000-grain weight. Uddin et 

al. (1997) and Mohy-ud-Din (1995) reported the number of grains per spike, the number of 

siblings and the spike length were positively correlated with the grain yield per plant whereas 

the spikelet per spike and the number of the tillers had the greatest direct effect on yield. 

Similar results have been achieved by Khaliq et al. (2004), Ali et al. (2008), Anvar et al. 

(2009), Aycicek et al. (2010), Aydin et al. (2010), Kozak and Kang (2006), Khan and Dar 

(2010), Zecevic et al. (2004), Ekonomi et al. (2009). In this paper, we have analyzed the 

direct and indirect influence of some quantitative traits of 20 wheat genotypes; they include: 

the 1000-grain weight, the hectoliter weight, the plant height, the number of siblings per plant 

and the plant weight. These genotypes are produced in Albanian scientific institutes or have 

been introduced through regions that have similar climate conditions. We have concluded 

that the wheat yield is influenced by the 1000-grain weight the plant weight and the hectoliter 

weight with significant correlation coefficients respectively 0.521, 0.664 and 0.442. We can 

mention their direct effect on the wheat yield.   

Materials and methods 

 The study of the wheat genotypes has been conducted in the experimental station of 

the Agricultural Center of Transfer Technology (QTTB) in Lushnjë, Albania, in the period 

2009-2010, according to all technical references of the field experiment. The research was 

conducted on three kinds of experiments such as: field experiments, half-laboratory 

conditions and laboratory conditions. The genotypes were studied in random blocks with 4 

replications with surfaces 21m2 (7mx3m). The square form performs well the diversity of the 

soil fertility. For each variant we have studied the quantitative traits for 35 plants. Then we 

have calculated and analyzed the correlation coefficients, direct and indirect effects between 

the traits and the wheat yield. The traits included in the study are: plant weight, 1000-grain 

weight, hectoliter weight, plant height, and the number of the siblings. 

Results and discussion 

Table 1 indicates the correlation coefficients between the yield and traits. We have signed 

with one asterics the correlation coefficients that resultwith a significance level of 0.05 and 

with two asterics when the significance level is 0.01.  

Table 2 shows the path coefficients of direct effects of the traits to the yield.  

Table 3 reveals the direct and indirect effects of the traits to the wheat yield. We can mention 

that the sum of the direct and indirect effects of a trait to the yield is equal with the 

correlation coefficient between this trait and the yield itself. 
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Table1. Thecorrelation coefficients between the traits and the wheat yield 

 1000-
grain 
weight 

Hectoliter 
weight 

Height 
plant 

Siblings 
number 

Plant 
weight 

Yield 

1000-grain 
weight 

v1 1.00 0.407 0.421 -0.296 0.475** 0.521** 

Hectoliter 
weight 

v2 0.407 1.00 0.303 -0.193 0.243 0.442 

Height plant v3 0.421 0.303 1.00 -0.224 0.057 0.095
Siblings number v4 -0.296 -0.193 -0.0224 1.00 -0.465* -0.100 
Weight plant v5 0.475** 0.243 0.057 -0.465* 1.00 0.664** 
Yield v0 0.521** 0.442 0.095 -0.100 0.664** 1.00 

Table 2.The direct effects of traits to the wheat yield 

1000- grain 
weight 

Hectoliter 
weight

Plant 
height

Siblings 
number

Plant 
weight 

p01 p02 p03 p04 p05 
0.229 0.222 -0.027 0.253 0.655 

Table 3. The direct and indirect effects of the traits to the yield 

Direct and indirect effects of 1000-grain weight to yield
Direct effect p01 0.229 

Indirect 
effects 

v2 p02r12 0.222x0.407=0.090 
v3 p03r13 -0.027x0.421=-0.011 
v4 p04r14 0.253x-0.296=-0.075 
v5 p05r15 0.655x0.475=0.311 

Total r01 0.521 
 

Direct and indirect effects of hectoliter weight to yield 
Direct effect p02 0.222 

Indirect 
effects 

v1 p01r21 0.229x0.407=0.093
v3 p03r23 -0.027x0.303=-0.008 
v4 p04r24 0.253x-0.193=-0.049 
v5 p05r25 0.655x0.243=0.159 

Total r02 0.442 
 

Direct and indirect effects of the plant height to yield 
Direct effect p03 -0.027 

Indirect 
effects 

v1 p01r31 0.229x0.421=0.096 
v2 p02r32 0.222x0.303=0.067 
v4 p04r34 0.253x-0.224=-0.057 
v5 p05r35 0.655x0.057=0.037 

Total r03 0.095 
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Direct and indirect effects of siblings number to yield 
Direct effect  p04 0.253 

Indirect 
effects 

v1 p01r41 0.229x-0.296=-0.068 
v2 p02r42 0.222x-0.193=-0.043 
v3 p03r43 -0.027x-0.224=0.006 
v5 p05r45 0.655x-0.465=-0.305

Total r04 -0.100 
 

 

 

In Table 1 we see that the wheat yield is positively correlated with 1000-grain weight, with 

the plant weight, as well as with the hectoliter weight. The correlation coefficients are 

respectively 0.521, 0.664 and 0.442. This analog scenery is also reflected in Table 2 for the 

path coefficients or the direct traits effects to the yield. Their values are respectively0.229, 

0.655 and 0.222. On the other hand, the influence of the height plant and siblings numbers to 

yield is not significant. We can note the positive correlation between 1000-grain weight and 

the weight plant and the negative correlation between the number of the siblings and the 

weight plant. The correlation coefficients are respectively 0.475 and -0.465. 

The analysis of Table 3 indicates that the direct effect of 1000-grain weight to yield is about 

44% of its total effect. We can mention the interaction of 1000-grain weight with plant 

weight that reaches until 60% of the 1000-grain weight total influence to the wheat yield. 

Also the hectoliter weight directly contributes to 50% increase of this influence to the yield. It 

can be noticed that there is an indirect contribution to the yield from the interaction with the 

weight plant that reaches 36% of its total effect. The number of the siblings has a direct 

influence in the yield, but this influence is reduced by the interaction with the other traits. The 

plant weight has the greater influence to the yield and that is a direct contribution. 

 

 

 

 

 

 

Direct and indirect effects of plant weight to yield 
Direct effect p05 0.655 

Indirect 
effects 

v1 p01r51 0.229x0.475=0.108 
v2 p02r52 0.222x0.243=0.054 
v3 p03r53 -0.027x0.057=-0.002 
v4 p04r54 0.253x-0.465=-0.118 

Total r05 0.664 
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CONCLUSIONS  

 From the above calculations results and their analysis we can conclude that all the 

selected quantitative traits influence the wheat yield; however their influencial rate changes. 

The weight plant exercises the greatest direct influenceif compared with the other traits to 

yield. Their correlation coefficient is 0.664. Also the 1000-grain weight and hectoliter weight 

have a positive and significant correlation with the yield. The coefficient correlation between 

these are respectively 0.521 and 0.442. We note the negative correlation between the number 

of the siblings and the weight plant and the positive significant correlation between the 

hectoliter weight and the 1000-grain weight. The correlation coefficients are respectively -

0.465 and 0.421. As far as the path analysis is concerned, it can be concluded that 1000-grain 

weight, the plant weight and the hectoliter weight have a direct effect to the yield. Their path 

coefficients or direct effects are respectively 0.229, 0.655 and 0.222, that reach an important 

part of the total effect.  
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