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SUMMARY

Direct and indirect effect of eight explanatory variables (wither height, 

rump height, body length , foreleg length, shoulder width, rump width, rump 

length, and hearth girth) influential on live weight at growing age (1-2 years) of 

male and female west African dwarf goat were investigated using path analysis. 

Result of the analysis indicated that the direct effect of wither height was larger 

on live weight of male whereas in female rump width had the largest effect on 

live weight. In indirect effect, body length and rump length through wither 

height were higher in male. Shoulder width and foreleg length through rump 

length in female wither height and rump traits have influence on body weight of 

growing male and female WAD goat respectively, and could be use in selection 

criteria for increase body weight of this goat at early age.
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INTRODUCTION

The success of selection depends on choice of selection. Some traits that 

are important for selection may be affected directly or indirectly on other 

variables. For that reason simple correlation coefficient between response 

variables and predictor variable may not be appropriate for explaining complex 

relationship. Path analysis can be more suitable for determining relationship 

between considered traits than correlation coefficient (Keskin et al., 2005). Path 

analysis method measures a direct and indirect effect of one variable on another 

including the correlation coefficient, separate variables into component of direct 

effect, indirect effect and compared path accordingly. It involved a more precise 

determination than correlation analysis of relative importance of each factor. 

Path analysis is closely related to multiple regression which was originally 

developed by Wright (1921) and path coefficient is a partial regression 

coefficient obtain from the equation where all variable have been expressed as 

deviation from the mean in unit of standard deviation (Sockal and Rholf 1995). 

This model have been widely used to investigate direct and indirect casual  
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effects  between traits .Keskin et al. (2005), Isci et al. (2004), in cattle Mendes 

et al (2005) in Turkey, Sirali and Kayaalp (1995) in honey bee.

The objective of this study is to assess the relationship between body 

weight and some body measurement traits using path coefficient analysis to 

demonstrate its significance in determining the nature of character association in 

male and female West African dwarf goat.

MATERIAL AND METHODS

Study area

The study was conducted in Assakio in Lafia local government area of 

Nasarawa state Nigeria. The area lies on longitude 7.44-8.30 N and latitude 

8.32-8.33 E, relative humidity of about 52% with 37- 24

0

C as maximum and 

minimum temperature.

Animal management 

The animal are managed semi extensively, allowed to move freely graze at 

day time and recalled back at night to owner care where they are provided with 

water and kitchen waste.

Data collection 

A total of 185 WAD goats of both sexes were studied for body weight and 

some body measurement, the measurement was limited to yearlings between 1 

to 2 years old using dentition to identify the ages as describe by (Macdonald 

and Low 1985). Each of the animals selected for measurement was restrained 

and calmed before measurements were taken on them. The measurement 

include body weight, wither height rump height , body length, foreleg length, 

shoulder width, rump width, rump length and heart girth as described by Brown 

et al 1983.

Statistical analysis

Common multiple regression procedure was adopted to fit the following 

model: 

BWT = bo+ b1 WHT + b2 RH+ b3BL +b4FL +b5SWD+b6RWD+b7RL 

+b8HG+error

Where body weight (BWT) was considered as a linear function of wither 

height (WHT), rump height (RH), body length (BL), foreleg length (FL), 

shoulder width (SWD), rump width (RWD), rump length (RL) and heart girth 

(HG).

Because the data for all traits were standardized, standardized partial 

regression coefficient obtained from the above equation are called path 

coefficient. These allow direct comparison of values to reflect the related 

importance of independent variable (traits) to explain variation in the dependent 

variables or traits (Keskin 2005).
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The indirect effect was calculated as:

IE yxi = rxixkPyxk (Keskin et al 2005)

where:

- rxixk is the correlation coefficient between Xi Xk variables,

- Pyxk is path coefficient of xk, Spss (2004).

Table 1 Descriptive statistics for all traits in male and female WAD goat

Parameter Sex Mean Se Min Max

M 14.26 2.05 6.25 16.11

BWT

F 18.01 1.42 8.32 21.42

M 36.5 1.18 30.21 40.32

WHT

F 40.5 1.01 34.05 46.31

M 46.2 1.37 38.11 51.12

RH

F 45.2 1.01 40.21 54.11

M 45.0 1.25 41.32 58.01

BL

F 51.3 1.07 46.41 60.01

M 25.0 0.67 20.12 28.31

FL

F 30.3 0.68 24.11 35.22

M 10.5 0.28 7.01 14.20

SWD

F 14.1 0.53 10.11 17.00

M 9.00 0.23 6.24 11.36

RWD

F 14.2 0.53 10.12 16.00

M 14.2 0.45 11.21 16.21

RL

F 13.8 0.46 12.00 18.00

M 48.3 1.46 40.11 60.21

HG

F 64.9 1.16 58.00 67.00

Wither height (WHT), rump height (RH), body length (BL), foreleg length (FL), shoulder width 

(SWD), rump width (RWD), rump length (RL), heart girth (HG).

RESULTS AND DISCUSSIONS

Descriptive statistics and correlation coefficient for all the traits were 

shown in Table 1 and Table 2. All the traits were in favour of the female except 

for rump height, similar to what Fajemilehin and Salako (2008) reported. For 

both male and female phenotypic correlation coefficient matrix were 

significantly (p<0.01) positive and high between 51 to 95% and 84 to 92 % to 

growing body weight of male and female WAD goat respectively. 

Table 3 and table 4 present result of path analysis for male and female goat. 

According to the results, coefficient of variables in the model can be written as 

follows:

Male Bwt = 1.45wht -27 Rh+10BL +24FL -1.84SWD+2.29RWD-.16RL -

.09HG 

Female Bwt = 0.33 wht + 57 Rh+ 41BL-.54FL -.14SWD +1.56RWD

+.71RL +.08HG
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Table 2 Correlation coefficient among traits male above diagonal and female below 

diagonal

LWT WHT RH BL FL SWD RWD RL HG

LWT - .95 .92 .78 .89 .51 .69 .77 .68

WHT .89 - .96 .88 .97 .66 .57 .82 .78

RH .90 .99 - .91 .97 .53 .50 .76 .75

BL .79 .72 .73 - .89 .62 .44 .58 .94

FL .92 .97 .96 .76 - .63 .46 .44 .77

SWD .92 .92 .92 .70 .95 - .46 .44 .77

RWD .92 .92 .91 .67 .95 .99 - .35 .46

RL .92 .93 .93 .67 .96 .96 .96 - .50

HG .84 .77 .76 .64 .75 .94 .94 .83 -

Table 3 Result of path analysis for male goat

WHT RH BL FL SWD RWD RL HG

WHT 1.15 -0.262 0.058 0.094 -0.189 0.139 -0.022 -0.029

RH 0.001 -0.273 0.061 0.094 -0.148 0.122 -0.021 -0.029

BL 0.897 -0.248 0.067 0.086 -0.174 0.107 -0.016 -0.036

FL 0.001 -0.265 0.059 0.097 -0.176 0.114 -0.021 -0.029

SWD 0.587 -0.145 0.042 0.061 -0.280 0.112 -0.012 -0.029

RWD 0.794 -0.137 0.029 0.045 -0.129 0.244 0.000 -0.017

RL 0.885 -0.207 0.039 0.077 -0.123 0.085 -0.027 -0.019

HG 0.782 -0.205 0.063 0.076 -0.216 0.122 -0.014 -0.038

Body weight VS wither height, the correlation between body weight and 

wither height were 0.95 and 0.89 for male and female goat and were positive 

and significant at (p<0.01). The direct and indirect effect of wither height was 

positive for male and negative for female goat except through other variables.

Body weight VS rump height, Path coefficient or indirect effect of rump 

height on body weight were 273 for male and 573 for female, the indirect effect 

of RH was positive through other traits for both male and female, except -0.148 

and -.021 through SWD and RL in male.

Body weight VS body length, the correlation coefficient between body 

weight and body length were 0.78 and 0.79 for male and female goat 

respectively. Body length did not affect body weight directly (0.067) in male 

only in female (0.412) but had indirect effect through wither height in male.

Body weight VS foreleg length, foreleg length does not have any direct 

effect on body weight for both male and female. While the correlation 

coefficient between the traits and body weight was significant in both sexes. 

Indirect effect where only noticed in female via rump height and rump length.

Body weight VS shoulder width, for male and female goat direct effect 

were negative, indirect effect were noted through wither height in male and 

through rump height and rump length in female.

Body weight VS rump width and length, direct effect of rump width is 

positive significant (p<0.001) in female and also positive in male. Similar 

appearance was notice for rump length.
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Body weight VS heart girth, heart girth does not have significant effect on 

body weight for both male and female, in male the indirect effect was recorded 

only through wither height.

The determination coefficient of the model was found as 95.5 (RS= 0.955) 

for male and 95.4 (Rs=0.954) for female an indication that this model may be 

adequate for determining body weight of WAD goat between  the age of 1to 2 

years old.

Table 4 Result of path analysis for female goat

WHT RH BL FL SWD RWD RL HG

WHT -0.3.4 0.531 0.297 -0.522 0.001 0.001 0.663 0.065

RH -0.330 0.573

*

0.301 -0.516 0.001 0.001 0.633 0.064

BL -0.240 0.392 0.412

***

-0.408 -0.966 0.000 0.478 0.653

FL -0.324 0.550 0.313 -0.538 0.001 0.000 0.684 0.066

SWD -0.307 0.527 0.288 -0.511 -1.38

***

0.000 0.677 0.071

RWD -0.307 0.521 0.276 -0.511 0.000 1.56

***

0.677 0.071

RL -0.311 0.532 0.276 -0.516 0.000 0.000 0.713

***

0.069

HG 0.257 0.453 0.264 -0.425 0.000 0.000 0.356 0.084

CONCLUSIONS

In this study path analysis  indicate that for male goat wither height have 

the highest direct effect on body weight, increase in body weight of male WAD 

goat  at early age is associated with increase in wither height. In female rump 

width had the highest direct effect on body weight an indication of close 

association between body weight and rump width at growing age of female 

WAD goat. However because of high negative effect of shoulder width in both 

sexes animals that have high shoulder width will tend to be lighter. In this case 

the significant high positive correlation between shoulder width and body 

weight can give an erroneous conclusion if one stop at that. It can be proposed 

that for increase in weight at early stage of WAD goat wither height and rump 

traits may be use as criteria for selecting male and female goats respectively. 
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