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SUMMARY "~

Data analyzed included a total of 729 lambs, 139 Ossimi (0), 295 Rahmani (R) and 295 crossbreds
between each of R and O with Finnsheep (F). Lambs were born in 1991 to 1992 in Sids, Serw and
Salcha stations of the Ministry of Agriculture under an accelerated lambing system of three Jambings. per
two. years: Measurements studied on the tail were length (L), thickness (T), upper point circumference
(U) ‘and. lacgest point cireumference (M}, The traits were measured at birth and at 1, 2, 4, and 6 months
of age: Main fixed 2ffects.studied along with-genotypes were sex, type of birth, age of dam and season
of birth.

Principal component analysis was used to.characterize and- describe the size of 1ail. The first
principal component accounted for > 60% of the total variation in the dependency structure and
provided a measure of ihe general size of tail. Genotype least squares means of first principal
‘coriiperient ‘of tail were 31.6; 26.6,24.5,2{.9,25.2 and 30.3 cm at birth 90.1, 72.4, 32.1, 34.2, 54.5 and
58.4 cm at weaning and 92.2; 80.3, 43.8, 45.9; 60.1 and 69.2 cm at 6 months for O, R, F.O, F.R, O.FO
and R.FR , respectively. The analysis showed that the back-crosses O. FO and R. FR genotypes -were
mtcrmed:ate between the respective local genotypes (O,R)and F. O and F. R., with a trend that F gene
are dommant over the locals. .
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lNTRODUCTlON

The Egypu'm Mmlslry of Agnculture slartcd across—breedmg program with Finnsheep, about 25
years ago, to improve prolificacy in two local breeds (Rahmani and Ossimi} and to establish a S)mlhetlc
breed of higher fecundity suitable for prevailing subtropical conditions. In Bgypt as well as in some
other Middle East countries consumers pay a premium for the presence of the fat tail on the carcass.
“Buichers recognize that and they tend to leave the fat tail in intact with the carcass so as command a
‘h|ghe1* ptice(El-Tawii, 1996). The objective of this investigation was to study the taii measurements and
1ts stze of R 0 'md their crosses w1th Finn and i{s variability among these gcnotypes

MATER]ALS AND METHODS

Data were collected on different flocks from the Egyptian fat-tail breeds Qssimi (O) and Rahmum
(R) and their crosses with Finnish Landrace (F} [F.O, F.R, O.FO, R.FR]. The Ossimi sheep were raised
in middle Egypt (Sids research station) , Rahmani in north of Delta (Serw research station) and their
orogses in the Nile delta {Sakha Research statjon). A total number of [39 Ossimi, 295 Rahmani and. 295
crossbred lambs were availdble for the study. Lambing seasons were May 1991, January 1992, and
September 1992, The tambs were kept with their dams up to weaning at 8 weeks of age.

Measurements of tail :

1. Length of tail, measured with a Dexible steel tape from the point of the first caudal (coccygeal)
vertebrae to the end of the tail,

2. Thickness of tail, measured with a caliper at the thickest part of the tail.

3. Uppcr point circumference of tail, measured with a flexible steel tape in a horizontal plang arocund
the line joining the body and the tail.

4. Largest point circumference of tail, measured with a flexible steel tape in a horizontal plane arcund
the widest line of tail.

These measurements were taken at birth and at 1, 2, 4, and 6 months of age.



102 _ -

Statistical methods
Principal compenent (PC)

Accordlng to Morrison (1976), princi pnl component technique is used lo surnmarize most of the
variation in a multivariate system in fewer variables.

A number of components might be computed until some arbitrarily large proportion (75 % or more)
of the ‘variance has been explained. If the proportion can not be explained by the first 4 or 5
components, it is usually fruitless to persist in extracting vectors, for even if the later characteristic of
the components, the interpretation of the components may be difficuli if not impossibie.

If the variables X1, ..... .. Xp of interest have a certain muitivariate distribution wiils mean vector p
and Z are finite. The rank of X is <p and the q largest characteristic roots of £ are distinct. The first
principal component of the observations X is linear compound.

Y]=ﬂ||X|+ ............... I -+ a,,.X,,

whose coefficients a; are the eclements of the characteristic vector associated with the greatest
characteristic root L, of the covariance matrix (S) of he responses. The ay; are unique up o
miultiplication by a scale factor and if they are scaled so that a,’a;= 1, the characleristic root L1 is
interpretable as the sample variance of Y. Also, second principat component is linear compound

Yz = E]|1X| ................... + a,,z)(p
Whose coefficients have been chosen, subject to the constraints
-:I'; az = !
a, az =0
50 that the varizgnce of Y is maximum. The first consteaint is merely a scaling to assure the umqueness
of the coefficients, while the second requires that a, and a; be orthogonal. Mare detailed are gwen by
Morrison (1976) .

Eigen value - eigen vector ] .
As detailed by Morrison {1976), the characteristic roots of the p*p matrix A are the solutions to the

determinantal equation

|a-Lit] %=0
Liv Ly coooviiiiinnn, L, satisfying the polynomial equation where T = identity mairix. Associated with
every characteristic vector Xi whose clements satisfy the homogeneous system of equations )
[A-Lil]Xi=
Xi = non zere vector, were

AXi=LiXi

AXj=1j Xj

" The number of eigen values cqu'\ls to the number of the observed variables and their sum is equal to the
total variance of the system
Traits considered in this study wete length of tail (L), upper cnrcumfercncc of tail (U), largest point
of circumference of tail (M), and thickness of tail (T). Statistical Analysis System (SAS, 1990) was
used to analyze the datautilizing the GLM, VARCOMP, and PRINCOMP procedures, The ﬁued
statistical model was:
Yijklmno = K+ Sit X+ Bt Tit Agyt iyt euklmno
Where,

Yijklmno= observation on the o th famb sired by the n " sire, of the m' th

age of dam, I th type of bitth, of
the k' N genotype, of the j th sex, |th season.
@ = the overall mean,

§; = the fixed effect of the ith season of birth; i=1- 3,
%]
By = the fixed effect of the kth genotype; 1-6,
th
H

= the fixed effect oflhejth sex; 1,2,

type of birth; £,2,
th

= the fixed effect of the
A= the fixed effect of them' age of dam; 1 - 4,

ty = the random effect of the nlh sire, and
€jjklmno= random error associated with each observation.
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RESULTS AND DISCUSSION -

Principal component (PC) of size of tail _

First principal component of the size of the1ait was estimated by multiplying the elements of the
first eigenvector by L, U, M and T measurements, The PCof sne of tail was ealculated usmg the
following equation: . .

Slzelj)J =(a jitt Liik i aleZ*Uijk & “ijls*Muk s aijl-t*Tijk) ’
where, J

Size “is size of tail, in th genotype, at _jlh.age. for kl_Il apimal, multiplied by 1 {EA egineveetor.

ikt
Ithlsl . Al . .th

13 eigenvector, atj - age, in i genolype.

clement in
nd

a. . the
ijl .
ihe 2" element in -lth ]Steigenveclor. atj th age, in Ilh genotype

3rd

aijrl‘ -

lhe element in llh 18 eginevector, al_j age, ini genelype.

uIJ
Illt st

ay, - the 4

th

element in eigenvecior, a.l:jlh age, in I“ 1,c11otypc

!..ijk = length of tail of the klh animal, aijm age, in i th gcno!ypc
U.. . upper circumierence of tail of the ik animal, at _| " age, in it genotype.

ijk ) ’
klh th: .. .th

M‘_ik - largest point of circumference of tail of the k" afiimal, at j= age, ini " genotype.

Lime thickens of tail of the kth animal, atjlh age, in ith genotype.
This principal components were computed front the phenotypic correlation matrix. and ave tabutated
in Table 2 for the two tocal breeds and their crosses with Finn at bicth, and at 1, 2, 4, and 6 months of
age. The first two principal Lomponems are considered the most important ones among those shown in
Table 1. Their associated eigen values were lhigher thin other plmclpa] components and together
accounted for between 71.92 % in F.R genolype lambs, at weaning, and 93.60 %.in R.FR lambs, at
weaning, of the total variation . This- result agrees with that tound by Arthur 'mcl Ahunu (1938) on
similar work on principal components of body size.

Further simplification of lhe results could be oblained when the cigen vectors are mu!nplle([ by 10¢
and rounded to the nearest integer as-those shown in“Table 2. The frst principal component is a
measure of an overall rait measurement since the first cigen vector shows approxumlely equal loading
on all tail measurements in diflerent genotypes at different ages. This principal component seems to
measure the overall size of tail. The second cigen vector in géneral has high positive loading on length

- of tail in different genolypes at different ages and negative Toading on other tail measurements, This
component also seems Lo measure the lengih of tail,

Least squares means of principal component of size of tail are shown in ‘Table 3 and represented
graphxcally in Figure 1 and 2. Dilferences amoug genclypes arc significauit (p < 0.05) . Where Q.FQ
and R.FR were 25.21 and 30.33 comoat birtll 54 and 58 cm at weaning and 60 and 69 cm at 6 months,
respectively, local genotypes O'and R weré 31.64 and 26.63 cim at birth, 90 and 72 cim at weaning and
92 and 80 ¢ at 6 months respectively and F.O & F.R . were 24.49 and 21.88 cm at birth, 32 and 34 cm
at weaning and 43 and 45 cm at 6 months, respectively. These results show that the variations become
more - obvious as the lambs advanced in age: They aiso, show that 1 principal component of size of tail
for back-crosses was intermediatc between the local genotypes and Fi's but ¢closer to F1's (han local
genotypes and this could be due to the genetic additive effect plus dominance effect for Finn over local
breeds. Also the type of birth had significant {p< 0.05) influences at different ages. Lambing season had
significant influence at 1,2,4,6 months between the season May 1991 and Jan. 1992, Other fixed cffects
difterences were not significant.

CONCLUSION :

The study concluded that, principal component analyses summarized the vmmlmn in tail lmo two
principal components. The first one accounted for greater than 60 % of the variation in the dependency -
structure and prowded a measure of the gencral sm: of tali The, sccond one also seems (o measure the
length of tail.

Also, this study concluded that principal compmienl of size of tail lor lhe back crosses Q. FO and R.
FR were intermediate between local genotypes (O, R) and F1 crosses ( F. O and F. R) but closer to F1’s
than local genotypes and this result may be due 1o additive genclic effect. plus dcmmance clfect for
Fln:l over local breeds. .
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Fig. 1. Principal component of size of tail {cm.} at
different ages in Ossimi and their crosses.
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Fig. 2. Principal component of size of tail {cm.} at
different ages in Rahmani and their crosses
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