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Abstract: This study was carried out to investigate the relationship between milk and wool yield traits of
Awassi sheep by using canonical correlation analysis. Data were collected from 108 Awassi sheep maintained

at the state farm of Gozlu in Konya Province. The 2 data sets were formed for the analysis. One of the set
(X set) was consisted of wool traits that were Fleece Weight (FW), Staple Length (SL), Fibre Length (FL),
average number of crimps over a length of 5 em (ANC) and Wool Fineness (WF) and the other set (Y set) was
constituted of Milk Yield (MY), Lactation Period (LP), Milking Period (MP), Average Daily Milk Yield (ADMY)
and Maximum Daily Milk Yield (MDMY). The first canonical correlation coefficient between the 2 sets was

0.4473 (p>0.05) and the 2nd was 0.3203 (p>0.05).

Key words: Sheep, awassi, canonical correlation analysis, milk yield traits, wool yield traits

INTRODUCTION

The characters dealt with in animal breeding and
their criteria should be determined easily and cheaply. On
condition that the characters and their criteria could be
determined by difficult and expensive methods, indirect
criteria are used generally mstead of them. Economic
compulsions necessitate using indirect ways to estimate
milk production. Furthermore, there are some difficulties
n practice relevant to determination of milk yield. If the
determination of a character or its criterion is difficult and
expensive and its appearance 1s depended on a long time
and its hereditary is low, other characters have positive
and powerful relationship with actual character are used
as a selection criterion. Such enterprises are known as
indirect selection and used commonly in animal breeding
(Duzgunes et al., 1987).

On the other hand, productivity of selection i1s bound
to generation interval. Therefore, expected genetic
progress increases when the generation interval is
shorter. In animal breeding practice, the studs must be
used 1n earlier ages to shorten the generation interval
(Dyrmudsson, 1976; Sonmez and Demiroren, 1977).

Canonical correlation analysis were used in different
studies (testicular and body measurements of Awassi
Ram Lambs (Emsen and Davis, 2004), reproductive traits
and milk yield traits of Brown Swiss (Keskin ef af., 2004),

some characters of Aldkeci kids, which were measured
pre-slaughtering and post-slaughtering (Keskin ef af.,
2005), some body measurements at the birth and 6 month
periods in Holstein Friesian Calves (Cankaya et al., 2008),
body measurements, growth performance and carcass
traits of Red Karaman Lambs (Yaprak ef al., 200R).

Various characteristics are used for determming the
breeding value in respect of milk yield in sheep. Some of
these are registrations of partial lactation, udder
measurements, some of the body measurements and
blood parameters.

Wool yield and its properties can be determined
easily and earlier in comparison to milk yield. Also,
heritabilities of wool characteristics are lugh. Therefore,
this study was carried out to determine whether wool
yield traits can be used as indirect selection criteria for
milk yield or not. Phenotypic relationships between wool
and milk yield properties of Awassi sheep were
determined by using canomnical correlation analysis for
this aim.

Canonical  correlation  analysis  enables  the
researchers to explam the relationships between 2
variables sets assumed as X and Y. Also, each of this sets
must consist of at least 2 variables. Tn the study, the X set
(independent set) included wool traits as fallows Fleece
Weight (FW), Staple Length (SL), Average Number of

Crimps over a length of 5 cm (ANC) and Wool Fineness
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(WF) and the Y set (dependent set) consisted of milk yield
properties those are Milk Yield (MY), Lactation Period
(LP), Milking Period (MP), Average Daily Milk Yield
(ADMY) and Maximum Daily Milk Yield (MDMY).

MATERIALS AND METHODS

The Awassi 1s the most numerous and widespread
type of sheep in southwest Asia. Tt is the typical sheep
breed of Syria, Lebanon, Jordan and Israel. The Awassi 1s
also distributed throughout southeast Turkey. Tt is very
hardy and strives well under poor feeding and extreme
climatic conditions. The husbandry 1s typically extensive,
with animals kept in simple sheep-sheds during winter,
when they are fed on straw. In some flocks, animals
receive some hay and limited amount of concentrates
for a short period before and after lambing. The
lactation period is 6-7 months. Average total milk yield
15 about 100-150 kg for ummproved Awassi ewes.
However, the total milk yield of improved Awassi ewes
is approximately, 250-300 kg. Body weights for ewes
are 45-50 kg and 60-70 kg, respectively.

Average greasy fleece weight is about 1.5-2.0 kg. Staple

and rams
length and wool fineness are 11-16 cm and 32-35 p,
respectively (Kaymakei, 2004). The Awassi has a brown
face and legs with the fleece varying in color from
brown to white. The ummproved Awassi sheep has a
big fat tail.

Data for the analysis were obtained from 108 Awassi
sheep raised at the state farm of Gozlu in Konya Province
(38°27'N, 32°22'E and 930 m above sea level). Sheep were
milked twice in a day by hand. Milking and milk yield
controls were started at the 45th day of lactation. Milk
yield controls were made every fortmght and lasted at the
end of lactation period. Milk yields were measured by
milking cups with an accuracy of 25 mL. Holland method
were used for estimating milk yield.

Sheep were shorn once in a year at the beginning of
summer. Fleece weights were measured by hand scales
sensible to 50 g and recorded after shearing. Wool
samples were taken from shoulder, side and rump sections
of each animal. After that wool properties were
determined (Doehner and Reumuth, 1964; Ozcan, 1990,
Ertugrul, 1991).

Least squares means of all traits were calculated by
using Harvey's pocked program (Harvey, 1987). Also, the
effects of environmental factors (year, age) one traits were
determined. Data for all traits were standardized according
to the standard factors before the canonical correlation
analysis.

465

Canonical correlation analysis was derivated from
the multiple regression analysis. In multiple regression
analysis, X varable group contains q variables and Y
variable group has p = 1 variable. Multiple regression
analysis is used for investigating the a'x linear
combination, which 1s highly related with Y. However, in
the cenomical correlation analysis, Y wariable group
containg p=1 variables. Correlation coefficient between
the linear combinations of the variables of X and Y groups
m this analysis. Fustly the
combimation couple that gives the maximum correlation
coefficient is constituted. After that the other linear
combimation couple, which 13 independent from the 1st

18 researched linear

linear combination couple, 1s formed. Also these couples
are independent from each other and the correlation
between them is maximum. The linear combination couples
are called canonical variable and the correlation
coefficient between these couples i1s named canonical
correlation (Gurbuz, 1989; Tatlidil, 1996; Kocabas et al.,
1998). When the linear combination couples
constituted, a and b canonical coefficient vectors, which

are

maximizes the correlation coefficient between a'x and b'y
are investigated. If X 15 interpreted as the cause of Y, a'x
is called best predictor and b'y is called best predicted
criterion in this situation (Gurbuz, 1989; Kocabas et o,
1998).

Relationships between milk and wool traits of Awassi
sheep were investigated by using canonical correlation
analysis. This analysis provides explain  the
relationships between 2 variable sets.

Tt is supposed that the 1st team containg p variables;
the second team contains q variables and also p<q. In this
situation, it 1s possible that a correlation coefficient
between the each linear combination of the variables of
the 1st and 2nd team can be calculated. Just like this a lot
of combination couples can be taught. However, one of
the
combination couples 13 maximum. This correlation
coeflicient 1s called the first canomcal correlation and the

to

correlation coefficients calculated from these

linear combination of the variable teams used for this
correlation 18 also, called the 1st cancnical variables
(Gurbuz, 1989).

Explained variance determines how much variance of
observed variables 1s expressed by canomnical variables for
each sets. The level of this proportion can obtamn us to
express whether the eigen values of analysis matrix used
to calculate canonical correlations between variable sets
18 enough or not to mterpret the correlation, which really
observed between the 2 sets. Statistica computer pocked
program is used for the canonical correlation analysis
(Statistica, 1995).
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RESULTS AND DISCUSSION

Some definitional values of milk and wool yield traits
are given mn Table 1. Effects of environmental factors on
the traits in Table 1 were investigated by least square
analysis (Harvey, 1987). Effects of year on LP (p<0.01),
MDMY (p<0.05), FL (p=<0.01) and SL. (p<0.01) were
statistically sigmificant. Age only had a sigmficant effect
on FW (p=<0.01).

The simple correlation coefficients among the all
traits are also given in Table 2. The higher correlation
coefficients were found between MY and ADMY (0.872),
ADMY and MDMY (0.806);, LP and MP (0.601), SL and FL
(0.566). Especially the correlation coefficients between
milk and wool traits were lower.

The first canomcal correlation coefficient between
milk and wool traits was found, as 0.4473 (p=0.05). This
calculated value 1s lugher than the correlation coefficient
between milk and wool traits in Table 2 (for LP and FL
0.126; for MP and FL 0.103).

The 2nd, 3rd and 4th canocnical correlation coefficient
between milk and wool traits were found as 0.3203, 0.0964
and 0.0316, respectively (p=0.03).

Linear combmation of variables, which obtains the
highest canonical correlation was determined as follows;
V, = -0.0286, FW -0.3722, SL + 0.3083FL -0.921 TANC
-0.1693 WFand W, = 0.0683MY +1.0542 LP-0.4554 MP+0.
7249 ADMY -0.8928 MDMY.

The first canomcal correlation value (0.4473) 1s equal
to the correlation coefficient between V' and W, values
those are calculated far each amimal. Although the
canonical variables are artificial, calculating the correlation
coefficients between mndexes of V| and W, and original

The correlation coefficients between milk yield
traits and their own canomical variables were given in
Table 4. MY, ADMY and MDMY have more effect on the
formation of W, W,, W,, W, and W, canonical variables
and the contributions of LP and MP to these canonical
variables were low.

There are several studies about canonical correlation
analysis in sheep breeding. Some of these studies were
abstracted for the benefits of the researchers. The
findings of tlus study couldn’t be compared with any
findings, because there weren’t any study on similar
topics before. Cottle (1988) determined the relationships
between bleood metabolites and fleece weight by using
canonical correlation analysis. There was a significant
correlation between total protein and fleece weight in the
study.

Tatar (1999) investigated  the  relationship
between suckling period traits (X set) and fattening
period traits (Y set) of e de France » Akkaraman (B))
crossbred male lambs by using canonical correlation
analysis. There was a high canonical correlation
coefficient (0.730) between these 2 sets. Also, high
canonical correlation  coefficients (0.730-0.850)
between the set of weamng weight and suckling
period traits and the set of fattening traits were
determined.

Ozturk (2000) searched the relations between
characteristics of preweaning periods and carcass traits of
Tle de France * Aklaraman (B,) crossbred male lambs by
using canomical correlation method. It 1s reported that the
best set of preweaning period includes birth type, ewe's

Table 1: Some definitional values of milk and wool yield traits of Awassi

variables interpret them. Because these correlation - cheey R fs
coefficients indicate the contribution amount of Fleece weight (g) 2810.6+55.20
whichever one original variable to the canonical variable. Staple length (cm) 12.185+0.212
The correlation coefficients between wool yield traits ilbre length (cm) 14.796+0.265
; . A ] - verage number of crimps 9.824+0.188
and their own canonical variables were given in Table 3. Wool fineness (j1) 3354620443
As shown in Table 3 that FW has the most effect on the i’ﬁlk)’_ield (mL()1 ) 1364697;33;3
: : : actation period : .
formation of V,, V,, V., V, and V. canonical variables. Milkingpeprio d daya;] 147 58-0.890
Effects of the other wool traits on these canonical Average daily milk yield (mL) 711.7£20.90
Variables were low_ Maximum daily milk yield (ITIL) 1090.8£35.3
Table 2: The correlation coefficient between milk and wool traits
Traits MY LP MP ADMY MDMY FW SL FL ANC WF
MY 0.278" 0.391™ 0.872" 0.700™ -0.026 0.020 0.059 -0.057 -0.129
LP 0.278" 0.601" 0.202" 0.195" 0.045 0.001 0.126 -0.336" 0.009
MP 0.391™ 0.601™ 0.286™ 0.250™ 0.044 0.033 0.103 -0.048 -0.131
ADMY 0.872" 0.202 0.286™ 0.806" -0.025 -0.007 -0.001 -0.060 -0.048
MDMY 0.700" 0.195" 0.250™ 0.806™ 0.020 0.025 -0.072 0.038 0.052
FW -0.026 0.045 0.044 -0.025 0.020 0.291™ 0.046 -0.106 -0.009
SL 0.020 0.001 0.033 -0.007 0.025 0.291™ 0.566™ -0.140 0.078
FL 0.059 0.126 0.103 -0.001 -0.072 0.046 0.566" -0.275" 0.042
ANC -0.057 -0.336™ -0.048 -0.060 0.038 -0.106 -0.140 -0.275™ -0.151
WF -0.129 0.009 -0.131 -0.048 0.052 -0.009 0.078 0.042 -0.151

"p<0.05 and ""p<0.01; statistically significant
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Table 3: The comelation coefficients between wool yield traits and their own
canonical variables
Traits Vi Y, Vs Vy Vs
FwW -0.992 0.997 1.000 1.000 -0.999
SL -0.297 0.284 0.292 0.285 -0.283
FL 0.005 0.023 0.049 0.040 -0.050
ANC -0.003 -0.120 -0.106 -0.105 0.105
WF -0.024 0.069 -0.008 -0.016 0.002
Table4: The correlation coefficients between milk yield traits and their own
canonical variables
Traits W, W, W, W, W
MY -0.996 1.000 0.974 -1.000 0.999
LP -0.278 0.281 0.378 -0.274 0.284
MP -0.390 0.395 0.555 -0.383 0.400
ADMY -0.858 0.870 0.33 -0.873 0.870
MDMY -0.639 0.696 0.735 -0.703 0.698

age, ewe's weight and birth weight and a significant
canonical correlation coefficient (0.733) was calculated
between this set and the carcass characteristics set. In
this study, the first canomcal correlation between milk
vield and wool yield traits was found as 0.4473. This
value 15 higher than the simple correlations between
these traits. The relationships between milk yield and
wool yield traits can be explained by the first
canonical correlation (r = 0.4473) and canonical variable:

V), = -0.0286FW-0.37223L+0.3083FL-0.9211ANC-
0.1693WF

W, = 0.0683MY+1.0542LP-0.4554 MP+0.7249ADMY -
0.8928MDMY

The calculations showed that 49.77% of the variance of
the standardized traits of Y set (MY, LP, MP, ADMY
and MDMY) can be explained by the first canonical
variable of Y set traits also, 21. 81% of total variance of
the standardized traits of X set (FW, SL, FL., ANC and
WF) can be explained by the first canomnical variable of X
set traits.

Consequently, it can be said that the canonical
correlation coefficient between milk yield traits and wool
yield traits 1s low, that's why wool yield traits couldn't be
used as a fine approach for indirect estimation of the milk
vield traits.
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