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Abstract
Direct and indirect effects of some of the body measurements on Karacabey Merino Sheep’s live weights were estimated using a path
analysis in this study. When setting the path model, live weight, back length, body length, shin girth, chest depth, rump width and chest girth
measurements of 249 Karacabey Merino sheep of which ages varied between 1 and 4 years were utilized. According to the two-equation
causal path model, the body measurement which had the highest direct effect on live weight was chest girth, and it was also shown that
chest depth and rump width had indirect effects. It was found that the model expressed a good fit according to the goodness of fit criteria.
Consequently, it was revealed that the body measurement which had the greatest contribution to the model set for live weight estimation was
chest girth and causal relations between the independent variables variable could be shown with the path analysis.
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Karacabey Merinosu Koyunlarinda Canlı Ağırlık İle Vücut Ölçüleri
Arasındaki İlişkilerin Path Analizi Yaklaşımı İle İncelenmesi
Özet
Bu çalışmada Karacabey Merinosu koyunlarının canlı ağırlıkları üzerine, bazı vücut ölçülerinin doğrudan ve dolaylı etkileri path analizi
kullanılarak tahmin edilmiştir. Path modeli kurulurken, 1-4 yaş arası 249 baş Karacabey Merinosu koyununun canlı ağırlık, sırt uzunluğu, vücut
uzunluğu, incik çevresi, göğüs derinliği, sağrı genişliği ve göğüs çevresi ölçümlerinden yararlanılmıştır. İki denklemli nedensel path modeline
göre canlı ağırlık üzerinde doğrudan etkisi en yüksek vücut ölçüsünün göğüs çevresi olduğu belirlenmiş, göğüs derinliği ve sağrı genişliğinin
dolaylı etkileri de gösterilmiştir. Modelin uyum iyiliği kriterlerine göre iyi uyumu ifade ettiği de tespit edilmiştir. Sonuç olarak; canlı ağırlık
tahmini için oluşturulan modele en yüksek katkıyı sağlayan ölçünün göğüs çevresi olduğu, ayrıca path analizi ile bağımlı değişkene ek olarak
bağımsız değişkenler arasındaki nedensel ilişkilerin de gösterilebileceği ortaya konmuştur.

Anahtar sözcükler: Path analizi, Path diyagramı, Karacabey Merinosu koyunları, Canlı ağırlık

INTRODUCTION
Increasing the yield in sheep breeding just as in other
stock breeding is possible through enhancing livestock’s
genetic structures and environmental conditions and the
studies of breeding and selection. Meat yield is one of the
primary yields that is not only of financial importance but
also meets human’s needs [1-3]. For increasing the meat
yield in sheep, it is necessary to identify the sheep breed
to be selected, the area in which sheep will be bred, and
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the rangeland and climate conditions optimally [2,4]. Yet,
reasons such as tendency towards breeding of low-yield
sheep breeds, sheep feeding in low-quality rangelands
and early slaughter affect sheep breeding in Turkey in a
negative way [5].
Influencing the meat yield, live weight is considered an
important criterion in livestock choice in breeding. So
much time and labor force is spent for weighing the live
weight in rural areas and at small-scale business where
measuring equipment is not used frequently [6,7]. Therefore,
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livestock’s body measurements are often utilized for live
weight estimation [8,9]. On the other hand, the relationship
between live weight and morphological measures presents
a complex structure. While the degree and direction of
the relationship can be determined with correlation analysis
in this case, regression analysis can be used when estimating
live weight with body measurements. However, effects
among variables in the correlation and regression analysis
cannot be sufficiently explained as they can be also shaped
by a third variable [10]. With developments in the area of
computers in recent years, multivariate methods, which
have been developed as alternatives to situations where
correlation and regression analyses fall insufficient in
analyzing relationships among complex variable structures,
have become applicable. One of those methods is path
analysis. Path analysis is utilized when identifying the
causal (direct or indirect) and non-causal (unanalyzed and
spurious) effects of one variable on another and breaking
variables’ correlation coefficients into the components of
those variables [6,11]. Path analysis is a subset of structural
equation models and presents itself as a methodology
complementary to multiple regression model which helps
determining the explanatory variable that affects the
response variable more [10,12].
The purpose of this study was to identify direct and
indirect effects between live weights and several body
measurements of Karacabey Merino sheep bred at
Karacabey Agricultural Enterprise and to evaluate the
model set with different goodness of fit criteria.

MATERIAL and METHODS
The livestock material of the research was 249 Karacabey
Merino sheep at the age of 1-4 years bred at Karacabey
Agricultural Enterprise. Maintanance and feeding of animals
housed in enterprise conditions were carried out on a
routine programme of the enterprise. In the study, live
weight (the body weight that was taken using a digital
scale [kg]), back length (the vertical distance between the
base of neck and the waist axis [cm]), body length (the
distance between the point of shoulder and the pin bone
[cm]), shin girth (the circumference of mid metacarpus
[cm]), chest depth (the vertical distance from sternum to
withers [cm]), rump width (the distance between the outer
edges of Tuber ichii [cm]), chest girth (the circumference of
the chest [cm]) and withers height (the distance from the
surface of the platform to the withers [cm]) measurements
obtained from the sheep after shearing were used.
Descriptive statistics were calculated first for all the
variables. Pearson’s correlation coefficient was utilized to
determine the degree and direction of the relationships
among the variables. To identify the variables to be
included in the path analysis, preliminary assessments
were performed with the multiple regression analysis. Path
analysis was conducted and a path diagram was created

to interpret direct and indirect relationships among the
variables of the model.
The path coefficients were calculated with the help of
standardized regression coefficients as follows:
The multiple linear regression model that is constituted
by independent variables Xi and the error term e and the
dependent variable Y explained by them is expressed as
Y = b0 + b1X1 + b2X2 + ….. + bkXk + e

(1)

In this model,
b0: regression constant,
bi: partial regression coefficients.
The linear regression equation for standardized variables
is formed as in Equation 2.
Y = PYX1X1 + PYX2X2 + ... + PYXkXk + PYXeXe		

(2)

Path coefficient (P) is defined as the standardized
regression coefficient which shows the direct effect of
the independent variables in the path model on the
dependent variable, and expressed as the effect which the
change of 1 standard deviation in the explanatory variable
creates on the dependent variable. In multiple regression
analysis, the beta coefficients between the independent
variables and the dependent variable are also denoted
by P, because they are defined as path coefficients at the
same time.
			

(3)

Here,
PYXk : path coefficient,
SXk : standard deviation of the independent variable ,
SY : standard deviation of the dependent variable Y, and
bk : partial regression coefficient [10].
In the path analysis, one or more dependent variables are
analyzed through each independent variable; in other
words, more than one multiple regression analyses can be
performed at the same time [13]. By this means, models with
two or more equations as well as one-equation models
can be set. In Fig. 1a, equation of the one-equation path
model is written as
y = a + b1x1 + b2x2 + b3x3				

(4)

In Fig. 1b, equation of the two-equation path model is
written as
x3 = a + b1x1 + b2x2 				

(5)

y = a + b1x1 + b2x2 + b3x3 				

(6)

In the path model, direct effect is utilized when identifying
the direct effect between two variables and indirect effect
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Fig 1. Path models (a) One-equation
path model (b) Two-equations path
model

Fig 2. Causal relation types in
path diagram (a) Direct effect (b)
Indirect effect

is the effect of a variable on another variable through one
or more variables.

measurements of Karacabey Merino sheep are given in
Table 1.

Direct effect is described as the path coefficient between
two variables as shown in Fig. 2a. Indirect effect can be
calculated by multiplying the path coefficients on the
path between the variables. So in Fig. 2b the indirect effect
between Variable 1 and 2 can be calculated by multiplying
the path coefficients and [11].

Correlation coefficients predicted for examining the
relationships between live weight (Y) and back length (X1),
body length (X2), shin girth (X3), chest depth (X4), rump width
(X5), chest girth (X6) and withers height (X7) and among the
body measurements are shown in Table 2. Accordingly,
correlation coefficients among all the variables were
found to be statistically significant (P<0.001). It was seen
that there was a highly positive relationship between live
weight and chest girth, a moderately positive relationship
between live weight and back length, body length, rump
width and withers height, and a lowly positive relationship
between live weight and shin girth.

Only the causal (direct and indirect) effects were emphasized for the path model in this study. The fit of model
was evaluated in accordance with the goodness of fit
criteria suggested by Engel et al.[14] .
SPSS 23.0 software package was used to calculate the
descriptive statistics and correlation coefficients and
for the regression analysis while the path analysis was
performed in AMOS 23.0 software. The significance level
was accepted to be P<0.05.

RESULTS
Descriptive statistics regarding live weight (Y), back length
(X1), body length (X2), shin girth (X3), chest depth (X4),
rump width (X5), chest girth (X6) and withers height (X7)

According to the preliminary assessment performed with
the multiple linear regression analysis to establish the
theoretical infrastructure of the path model, back length
(t=5.638, P<0.001), body length (t=4.707, P<0.001), shin
girth (t=3.924, P<0.001), chest depth (t=4.013, P<0.001),
rump width (t=2.533, P=0.012) and chest girth (t=10.227,
P<0.001) affected live weight on an important level and
withers height (t=0.996, P=0.320) had no important
effects on live weight. It was observed that chest girth is a
more important measurement for live weight estimation

Table 1. Descriptive statistics regarding live weights and body measurements of Karacabey Merino sheep
Variables

n

Arithmetic Mean

Standard Deviation

Standard Error

Median

Minimum

Maximum

Live weight (Y)

249

51.36

5.99

0.38

52.00

35.00

68.00

Back length (X1)

249

67.66

3.09

0.20

68.00

55.00

75.00

Body length (X2)

249

56.19

3.15

0.20

56.00

33.00

68.00

Shin girth (X3)

249

8.57

0.33

0.02

8.50

7.80

9.70

Chest depth (X4)

249

31.49

1.84

0.12

32.00

26.00

36.00

Rump width (X5)

249

19.40

1.49

0.09

19.00

16.00

29.00

Chest girth (X6)

249

94.33

5.03

0.32

95.00

79.00

106.00

Withers height (X7)

249

68.41

2.98

0.19

68.00

60.00

91.00
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Table 2. Correlation coefficients among dependent and independent variables
Variables

Y

X1

X2

Live weight (Y)

1

0.657***

0.578***

0.378***

0.801***

0.617***

0.846***

0.555***

0.437

0.289

0.564

0.412

***

0.509

0.403***

0.270***

0.460***

0.387***

0.452***

0.408***

0.252

0.200

***

0.240

0.260***

0.550***

0.793***

0.533***

0.588

0.466***

Back length (X1)

1

Body length (X2)

X3

***

1

Shin girth (X3)

X4

***

1

X5

***

***

Chest depth (X4)

1

X6

***

***

Rump width (X5)

1

Chest girth (X6)

1

Withers height (X7)

X7

***

0.501***
1

*** P<0.001

Table 3. Parameter estimations for the path model
Regression Coefficients
Dependent variables

Live weight (Y)

Chest girth (X6)

Independent variables

Unstandardized

Standardized

Z

P

Beta

Standard Error

Beta

Back length (X1)

0.357

0.062

0.186

5.765

<0.001

Body length (X2)

0.285

0.057

0.151

5.02

<0.001

Shin girth (X3)

1.997

0.487

0.111

4.099

<0.001

Chest girth (X6)

0.907

0.050

0.769

17.966

<0.001

Chest depth (X4)

1.822

0.116

0.665

15.775

<0.001

Rump width (X5)

0.779

0.137

0.230

5.676

<0.001

than other independent variables. It was also aimed
at investigating the effects of these variables on chest
girth for determining whether the effects of all other
independent variables on live weight was through chest
girth. Accordingly, chest depth (t=11.765, P<0.001) and
rump width (t=4.097, P<0.001) measurements had important
effects on chest girth, but the effects of back length
(t=0.810, P=0.419), body length (t=1.319, P=0.189), shin
girth (t=0.241, P=0.809) and withers height (t=0.914, P=
0.362) on chest girth were not important. When examining
the Variance Inflation Factor (VIF) and the tolerance values,
no multicollinearity problems were found in either of the
models. Since withers height was found to be statistically
insignificant in both models, it was not included in the
path model. Since the effects of chest depth and rump
width on chest girth were found to be important, the
effects of these variables on live weight were considered
being indirect through chest girth.
According to the path diagram in Fig. 3, the two-equation
causal model was used in live weight (Y) estimation
through the body measurements of back length (X1), body
length (X2), shin girth (X3), chest depth (X4), rump width
(X5) and chest girth (X6). The covariance among the error
terms of these variables were also added to the model
as a common variance is expected due to the highlevel relationship between chest girth and live weight
variables.

Parameter estimations and significance of path coefficients
for both models are given in Table 3. As determined by
the standardized regression coefficients, it is seen that the
highest contribution to the explanation of live weight in
Model 1 was by chest girth and the highest contribution to
the explanation of chest girth in Model 2 was by chest depth.
As seen in the path diagram of Fig. 3, measurements of
back length, body length, shin girth and chest girth had
direct effects on live weight while chest depth and rump
width affected live weight indirectly through chest girth.
Size of the direct and indirect effects abovementioned
are given in Table 4. Depending on the high correlation
between live weight and chest girth, it can be concluded
that the highest effect was the direct effect of chest girth
on live weight.
Goodness of fit criteria, fit limits, and the goodness of fit
values for the model achieved in the study are presented
in Table 5. Accordingly, it was determined that all the
goodness of fit criteria obtained in the model exhibited
good fit; in other words, the model fits the data.

DISCUSSION
Path analysis helps reveal the relationships among variables
in detail provided that variables have both individual
effects and effects along with other variables. There
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Fig 3. Path diagram of live
weight estimation through body
measurements

Table 4. Causal (direct and indirect) effects for the path model
Dependent variables

Independent variables
Total effect

Live weight (Y)

Body Length

Shin Girth

Chest Depth

Rump Width

Chest Girth

0.186

0.151

0.111

0.511

0.177

0.769

Direct effect

0.186

0.151

0.111

0.000

0.000

0.769

Indirect effect

0.000

0.000

0.000

0.511

0.177

0.000

-

-

-

0.665

0.230

-

Total effect
Chest girth (X6)

Back Length

Direct effect

-

-

-

0.665

0.230

-

Indirect effect

-

-

-

0.000

0.000

-

Table 5. Goodness of fit criteria and fit limits
Goodness of
Fit Criteria

Good
Fit

Acceptable
Fit

Goodness of Fit
Values for the
Model Achieved

χ2

0≤χ2≤2df

2sd≤χ2≤3df

4.682

P value

0.05<P≤1.00

0.01≤P≤0.05

0.321

χ /df

0≤ χ /df ≤2

2≤ χ /df ≤3

1.171

2

RMSEA

2

2

0≤RMSEA≤0.05 0.05≤RMSEA≤0.08

0.026

NFI

0.95≤NFI≤1.00

0.90≤NFI≤0.95

0.995

CFI

0.97≤CFI≤1.00

0.95≤CFI≤0.97

0.999

GFI

0.95≤GFI≤1.00

0.90≤GFI≤0.95

0.995

AGFI

0.90≤AGFI≤1.00

0.85≤AGFI≤0.90

0.963

χ : Chi-square value, df: Degrees of freedom, RMSEA: Root mean square
error of approximation, NFI: Normed fit index, CFI: Comparative fit index,
GFI: Goodness of fit index, AGFI: Adjusted goodness of fit index
2

are many studies using path analysis in sheep and
goat breeding [3,15-17], poultry farming [7,18-20] and cattle
breeding [21-25] and other livestock breeding [26,27].
In this study, it was seen that chest girth (r=0.846) and
chest depth (r=0.801) was highly related to live weight
when examining the correlation coefficients that
showed the relationships between live weights and
body measurements of Karacabey Merino sheep. This
finding shows similarity with findings of other studies

that examined the relationships between live weight
and body measurements [6,8,10,28-30].
In the model obtained with the multiple linear regression
analysis that was applied in this study, sheep’s live weight
was explained by their back length, body length, rump
width, chest depth, shin girth and chest girth whereas the
body measurement which had the highest effect on live
weight was found to be chest girth. It was also reported in
other studies with similar purposes [10,29-31] that chest girth
has the highest level of effect on live weight.
In the studies which estimated live weight with path
analysis and using body measurements, it was observed
that the path models that were established were oneequation causal models [6,8,10,30]. However, in this model,
a two-equation causal model was established when
estimating live weight with path analysis as the indirect
effects of chest depth and rump width through chest girth
were examined. The goodness of fit criteria for the model
established differently from the studies abovementioned
were examined and it was determined that the model met
all the criteria. The body measurement with the highest
direct effect on live weight was found to be chest girth
(0.77); and parallel findings were observed in studies
performed by Yakubu [8] with Yankasa sheep, Norris et
al.[10] with native goat breeds in South Africa, Çankaya [30]
with German Fawm x Hair Crossbreed goats, Dekhili and
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Aggoun [32] with Ouled-Djellal breed sheep and Yunusa
et al. [33] with West African Dwarf sheep. Yakubu and
Mohammed [6] reported in their study with Red Sokoto
goats and Tyasi et al.[34] indicated in their study with South
African Indigenous sheep that body length had the highest
direct effect on live weight. Ogah et al.[35] reported in their
study with West African Dwarf goats that rump width had
the highest direct effect on live weight. It is thought that
the differences among the studies are caused by genetic
factors such as types and breeds of the livestock and
environmental factors such as feeding conditions, climate
and area of breeding. In consideration of these differences,
it was found that the most important body measurement
to be considered when estimating live weight is chest girth.

7. Mendeş M, Karabayır A, Pala A: Path analysis of the relationships
between various body measures and live weight of American Bronze
Turkeys under three different lighting programs. Tar Bil Der, 11, 184188, 2005. DOI: 10.1501/Tarimbil_0000000408

Whereas multiple linear regression model is rather based
on the explanation of dependent variable by independent
variables, it is possible with path models to examine causal
relationships among independent variables. In this study, it
was shown that back length, body length, shin girth and
chest girth directly affected live weight and chest depth
and rump width not only had direct effects on chest girth
but also indirect effects on live weight through chest
girth. Beside its advantages, since path analysis allows for
establishing different path models with the same dataset,
there may be uncertainties about which of the models
is superior; therefore, consulting expert opinion in the
identification of the optimum model is of importance for
the consistency and reliability of estimations. Another
issue to be considered in path analysis is that causation
and cause-effect relationship are not mentioned and only
the concept of effect is used in a path model which is
established without a theoretical basis.

13. Daşdağ MM, Çelik YM, Satıcı Ö, Akkuş Z, Çelik CH: Hangi tür
araştırmalarda path analizi kullanılmalıdır? 9. Ulusal Biyoistatistik Kongresi,
5-9 Eylül, Zonguldak, Türkiye, 2006.

Acknowledgments
The authors thank Prof. Dr. Ceyhan ÖZBEYAZ for advices
and contributions.

REFERENCES
1. Arslan M, Yılmaz O, Ateş CT: Morkaraman ve Corriedale x Morkaraman
(F1) kuzularında büyüme. YYÜ Vet Fak Derg, 14, 46-49, 2003.
2. Güllü Ö, Gürcan İS: Comparing the performances of prediction
models: A study on growth of lambs Ankara Üniv Vet Fak Derg, 64, 131136, 2017. DOI: 10.1501/Vetfak_0000002787
3. Keskin İ, Dağ B, Şahin Ö: Anadolu Merinosu erkek kuzularında besi
başı vücut ölçüleri ile sıcak karkas ağırlığı arasındaki ilişkilerin path analizi
ile araştırılması. Hayvancılık Araştırma Dergisi, 15, 6-10, 2005.
4. Akçapınar H, Özbeyaz C: Hayvan Yetiştiriciliği Temel Bilgileri. 105-107,
Kariyer Matbaacılık Ltd Şti, Ankara, 1999.
5. Sezenler T, Soysal D, Yildirir M, Yüksel M, Ceyhan A, Yaman Y,
Erdoğan İ, Karadağ O: Karacabey Merinos koyunların kuzu verimi ve
kuzularda büyüme performansı üzerine bazı çevre faktörlerinin etkisi.
Tekirdağ Zir Fak Derg, 10, 40-47, 2013.
6. Yakubu A, Mohammed G: Application of path analysis methodology
in assessing the relationship between body weight and biometric traits
of red sokoto goats in northern Nigeria. Biotechnol Anim Husb, 28, 107117, 2012. DOI: 10.2298/BAH1201107Y

8. Yakubu A: Path coefficient and path analysis of body weight and
biometric traits in Yankasa lambs. Slovak J Anim Sci, 43, 17-25, 2010.
9. Gürcan İS, Akçapınar H: Merinos Koyunlarında beden ölçüleri
kullanılarak istatistiki metodlarla canlı ağırlık tahmini. Lalahan Hay Arașt
Enst Derg, 46, 7-17, 2006.
10. Norris D, Brown D, Moela AK, Selolo TC, Mabelebele M, Ngambi
JW, Tyasi TL: Path coefficient and path analysis of body weight and
biometric traits in indigenous goats. Indian J Anim Res, 49, 573-578, 2015.
DOI: 10.18805/ijar.5564
11. Alpar R: Uygulamalı Çok Değişkenli İstatistiksel Yöntemler. 791-818,
Detay Yayıncılık, Ankara, 2013.
12. Ahn J: Beyond single equation regression analysis: Path analysis and
multi-stage regression analysis. Am J Pharm Educ, 66, 37-42, 2002.

14. Schermelleh-Engel K, Moosbrugger H, Müller H: Evaluating the
fit of structural equation models: Tests of significance and descriptive
goodness-of-fit measures. MPR Online, 8, 23-74, 2003.
15. Topal M, Esenbuğa N: İvesi kuzularının sütten kesim ağırlına etki
eden bazı faktörlerin doğrudan ve dolaylı etkilerinin incelenmesi. Turk
J Vet Anim Sci, 25, 377-382, 2001.
16. Keskin İ: Malta keçilerinde vücut ölçüleri ile laktasyon süt verimi
arasındaki ilişkilerin path analizi ile araştırılması. Iğdır Üniv Fen Bil Enst
Derg, 2, 117-120, 2012.
17. Önder H, Abacı SH: Path analysis for body measurements on
body weight of saanen kids. Kafkas Univ Vet Fak Derg, 21, 351-354, 2015.
DOI: 10.9775/kvfd.2014.12500
18. İnci H, Çelik Ş, Ayaşan T: Japon bıldırcınlarında karkas ağırlığına etki
eden bazı karkas parça ölçülerinin path analizi ile incelenmesi. KSÜ Doğa
Bilg Derg, 19, 227-235, 2016. DOI: 10.18016/ksujns.08902
19. Lorentz LH, Gaya LdG, Lunedo R, Ferraz JBS, Rezende FMd,
Michelan Filho T: Production and body composition traits of broilers
in relation to breast weight evaluated by path analysis. Sci Agric, 68,
320-325, 2011. DOI: 10.1590/S0103-90162011000300008
20. Ogah D, Yakubu A, Momoh M, Dim N: Relationship between some
body measurements and live weight in adult Muscovy ducks using path
analysis. Trakia J Sci, 9, 58-61, 2011.
21. Aytekin İ, Mammadova NM, Altay Y, Topuz D, Keskin İ: Determination
of the factors effecting lactation milk yield of Holstein Friesian cows
by the path analysis. Selcuk J Agr Food Sci, 30, 44-48, 2016.
22. Güneri Öİ, Takma Ç, Akbaş Y: Siyah Alaca sığırlarda 305 günlük süt
verimini etkileyen faktörlerin path (iz) analizi ile belirlenmesi. Kafkas
Univ Vet Fak Derg, 21, 219-224, 2015. DOI: 10.9775/kvfd.2014.12054
23. Tahtalı Y, Şahin A, Ulutaş Z, Şirin E, Abacı SH: Esmer ırkı sığırlarda
süt verimi üzerine etkili faktörlerin path analizi ile belirlenmesi. Kafkas
Univ Vet Fak Derg, 17, 859-864, 2011. DOI: 10.9775/kvfd.2011.4688
24. Görgülü Ö: Path analysis for milk yield characteristics in Jersey
dairy cows. Asian J Anim Vet Adv, 6, 182-188, 2011. DOI: 10.3923/
ajava.2011.182.188
25. Correa M, Erb H, Scarlett J: Path analysis for seven postpartum
disorders of Holstein cows. J Dairy Sci, 76, 1305-1312, 1993. DOI: 10.3168/
jds.S0022-0302(93)77461-5
26. Topal M, Emsen B, Dodologlu A: Path analysis of honey yield
components using different correlation coefficients in Caucasian honey
bee. J Anim Vet Adv, 7, 1440-1443, 2008.
27. Zhan-fu W, Xu-ping M, Shu-fei T, Shu-qin W, Cun-xin L, Li-hui G,
Wen-hai L, Hai-yun W: Path analysis on weight, body dimension and
ear type of Saibei rabbits. 9th World Rabbit Congress, 10-13 June, Verona Italy, 2008.
28. Cam M, Olfaz M, Soydan E: Body measurements reflect body

863
AMBARCIOĞLU, KAYA
ÖZEN, GÜRCAN
weights and carcass yields in Karayaka sheep. Asian J Anim Vet Adv, 5,
120-127, 2010. DOI: 10.3923/ajava.2010.120.127

biometric traits in Ouled-Djellal breed (Algeria). Revue Agric, 4 (2): 41-46,
2013.

29. Topai M, Macit M: Prediction of body weight from body measurements
in Morkaraman sheep. J Appl Anim Res, 25, 97-100, 2004. DOI: 10.1080/
09712119.2004.9706484

33. Yunusa AJ, Salako AE, Okewoye OB: Path analysis of the relationship between body weight and some linear characters in West African
Dwarf sheep. Anim Genet Resour, 55, 57-66, 2014. DOI: 10.1017/
S2078633614000344

30. Çankaya S, Abacı H: Path analysis for determination of relationships
between some body measurements and live weight of German fawn ×
hair crossbred kids. Kafkas Univ Vet Fak Derg, 18 (5): 769-773, 2012. DOI:
10.9775/kvfd.2012.6376
31. Kılıç İ, Özbeyaz C: Live weight estimation of Karayaka and Bafra
(Chios × Karayaka B1) sheep using some body measurements. Lalahan
Hay Arașt Enst Derg, 50, 1-11, 2010.
32. Dekhili M, Aggoun A: Path coefficient analysis of body weight and

34. Tyasi TL, Tyasi YF, Tyasi AL, Lagu S, Ngambu S: A study of
relationship between body weight and morphological traits by using
path analysis in South African Indigenous sheep. J Biol Agric Healthc, 5
(10): 1-5, 2015.
35. Ogah MD, Hassan ID, Musa IS: Path analysis of the relationship
between various body measurement and live weight in immature West
African Dwarf goats. Analele IBNA, 25, 72-77, 2009.

