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'[‘ aie sTUDyY was carried out on five farms owned by the Egyptiaw
Meat and Milk Organization, located in different regions in Egypt.
The data comprised 7291, 2571 and 1248 records of the first three
greasy fleece weights of lambs born during three successive years

sarling in 1869,

The feast squares analysis of variance was used for partitioning
the total variation in the three fleece weights studied into parls
aitributable to farm, year and season of birth, sex, type of birth, and
the regression of fleece weight on age at shearing, Duncan’s multiple
range test was used to compare statistically the differences  between
the least squates means of the different levels of each factor.

The overall mean greasy fleece weights were 1.31 kg, 3.70 ke
and 2.63 kg for the three shearings, respectively. Farm and year
of birth afiected significantly (P<0.01j all ficece weights studied.
Season of birth had a significant effect, only on the first and second
flecce weights (P<0.01). Regressicn on age al shearing was signi-
ficant (1'<0.01) in the first and third fleece weights only. Sex and
type of birth had no significant effect on any of the three fleece weights.
The contribution of all factors studied to the total variance in the
first, second, and third fieece weights were 42,227, 57.19%, and
16,04, respectively. Farm was found to be the most imporiant
source of variation in fleece weight traits followed by year of birth.

Blerino sheep are mainly imported to Egypt for improving wool production
through pure breeding and crossing with local breeds.

Before planning a breeding programme, it is essential to get an idca
about tlic different sources of variation in the traits that will be included in the
Programime,

Among the non- genetic faciors known to affect wool production, farm,
year and season of birth, sex, typeé of birth, and age at shearing were foundto be
of particular importance (Kassab and Karam, 1961; Gjedrem, 1969 ; Fahmy
ef ul., 1969; Lapban and Radwan, 1971; Aboul-Naga et al., 1972; and singh
et al.. 1977, This work was undertaken to study the effect of some non-genetic
factors on the greasy fleece weight of the first three successive shearings in
five commercial flocks of Fleisch Merino sheep raised in different regions in
Egypt. '
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Materials and Methods
AL Materialy

Data used in this study were collected under farm conditions from 7201
Fleisch Merino lambs born to ewes imported in 1966. The lambs were located
in five farms belonging to the Egyptian Meat and Milk Organization. The
farms of Abis, Paul Place, and Saft Khaled were close to the western border of
the Delta, Yousofiah was located cast of the Delta, and Kom Osheim was
an a desert area south west of Cairo,

Lambs were kept in open sheds each carrying 300 lambs, The total capacity
of each farm was 6000 heads. Two lambing seasons were defined. November
1, to April 30 and May 1, October 31 according to the availability of pasture
and mildness of the weather. Relatively better couditions usually pre-
vailed in the first season. Lambs suckled all their Dam’s milk and creep
feeding was allowed .  After weaning lambs were put on pasture. Clover
(Trifoliym  Alexandrinum), Alfalfa (Medicago sativa), and Sweat sorghum
(Sorghum saccaratum ) were available for grazing and were considered to
meet most of the nutritional requirements of the lambs. Concentrates were
used when high-energy feeding was required during growth and breeding
seasons, and for supplementation when pasture was poor. Males wers
separated from females at the age of eight months, and extra individuals
were prepared for marketing. The routine control of infections diseases and
internal parasites was practiced, and external parasites were controlied
during summer by monthly dipping. Shearing was usually practiced once a year
(May- June ). The first clip was usually done when lambs were nearly 8-12

months old. Greasy fleece weight was recorded individually to the nearest
0.1 kg.

B. Statistical procedures

Least squares analysis of variance (ANOVA) described by Harvey (1960}
was used for partitioning the total variation in the three shearings studied
into parts attributable to non - genetic sources of variance assumed fo
influence each of them. The non-genctic factors included in the model
which were assumed to underly an observation on fleece weight were : farm,
vear and season of birth, sex and type of birth. As lambs were clipped at
different ages, it was of interest to test linearity of the regression of fleece weight
on age of lamb at shearing, Age at shearing was tréated as a continuous
variable and the effect of age was included in the model as an independent
factor on which fleece weight was regressed.

Due to limitations of the data, many empty cells were found, and it was not
possible to calculate the interactions between the factors affecting the different
:shearings.  The fixed effects lincar model assumed to underly the ANOVA
Was

¥iittmn et ,-+ oot +X! * Pm e {jlcl:n:t+e ijkbw
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NON-GENETIC SOURCES OF VARIATION IN FLEECE WEIGHTS 15

where

Yijkimn 1s the observation taken on the nth lamb of the m th type of birth and:
the 1 thsex born in the K th season of birth in the j 4 year of birth at the i #4 farm.

w is an effect common to all observation,
f; is the effect due to the i #h farm; i=1,2, ., . 5;

Tj i$ the effect due to the j rA year of birth;

I=123;
t, is the effect due to the k 7/ season of birth;
ks 1,2

Xy is the effect due to the | #isex; 1=, 2;
Pmis the effect due to the m th type of birth; m= 1,2;

#i5ima 18 the age of the n 7 lamb in days expressed as a deviation [rom its.
mean.

bis the partial regression coefTicient on age of lamb (a), and;

Ciiimn, 15 4 random effect peculiar to the jifmy th observation with ¢ ~u IRN
{o. ge).

To obtain a unique solution for the least squares cquations, the restriction
imposed on the model was that the summation of the levels of each effect
= 0. Comparisons among least squares means were performed by the Duncan’s
multiple range test as described by Steel and Torric (1960).

The contribution of each factor to the total variance in each trait was
calculated by equating the mean squares to their corresponding expectations
and solving for the desired valuc.

Results and Discussions
A, Overall means and total variances

Table 1 presents the least squares means for the first three grease fleece
weights,  The overall means were 1.02 4+ 0.029 kg, 3.71 4+ 0.119 kg
and 2.63 4 0.045kg for the first, second, and third shearings, respectively.
The overall mean of the second shear was the highest of the first three suce-
essive shearings, while the first shear was the lowest. These results coincide
with those arrived at by many workers (Slen and Banky, 1958; Ragab er of.,
1969 and Guirgis and Galal, 1972). Some other results showed that the
maximum wool production was attained nearly at the third shearing (Shelton
and Menzies, 1968; Mullaney ef al., 1969 and Gjedrem, 1969). However,
Mason and Dassat (1954) studying two groups of Langhe sheep in Italy, did
not find a consistent trend for the effect of age on flecce weight. Inone group
of ewes there was a gradual but diminishing increase up to cight years of
age, while in the sccond group, the second fleece weight was the highest.

Egypt. J. Anini. Prod. 18, No, 1 (1978}



16 M. T. RAGAR er o,

The ANOVA presented in Table 2 showed that farm had a significant
effect on all of the thres shearings (P « 0.05). Year and season of birth
affected only the first two shears (P<C0.05), while the partial regression co-
efficients of greasy fleece waigat on age atshzaring wore significany (P < 0,05
in the first and third shearings, ' '

For the same hresd in Egvpt, published work reported estimates ranging
from 1.43 ¢ to 5.14 g for the mean greasy flaece weipght (El-Sherbiny and
“I-Sheikh, 1962; Labban and Radwan, 1971 and Aboul-Naga et of., 1972y,
In comparison with native breeds in Beypt, the overail mean of Ossimi. Rahmani
and Barki ranged from 1.36 kg to 3.15 kg, The first flcoce weight ranged from
0.98 kg to 2.42 ke, and the second year fleece weight ranged from 1,63 kg
to 3.29kg (Ragah ef af., 1956; Ragab and Ghoneim, 1941 ; Bl-Sherbiny and
El-Sheikh, 1249, Fahmy er af., 1969; Seoudy et af,, 1969: Aboul-Naga ef ¢f
1972 and Guirgis and Galal, 1972),

TABLE 1. Least syanves means (T stindied srrars (3,850, und resalis of Duncan's
maitiple runge fest () of differenzes botween means of {leece weights,

r Ist shear (i) I 2ud shear (uy

| 3t snear )
€lassification i i {
BT N -
ll L R O IS |SE | N o S
= - e RESEE, ) PN N S R N
| , | ; ‘l | | |
i | | |
Oyerall wean ‘ 788 1020 0029, 2571, 3,70 0119] 1248 263 0.045
i | i | | ‘
Farm ! ‘ i| i |‘I | :
Abis L 11401130 af 0,009 sug 1415 a/ 0.120) 234 12,49 al 0.950
Paul Place, . . . | d 773 (1,05 bl 0.012] 211 [3.68 by 01200 77 12.38 a! 0.055
Saft Khaied ., . . ' 1098/0.88 c| 0.011| 249 13.45 ¢! 0,120 |
Yousofiah . . . . . | 292710.91 dy 0.0100 795 13.53 a4 0.1200 375 260 4l 0. 047
Kom Osheim, . . . | zzsnll_az bl 0,009 i 9 351 13.05 ¢ 0.050
¥ear of birth | N | i
1969 [ 2762'1.05 a, 0.029 | ©.015
1970 | 25561128 b 0.029| |
1977 1973(1.06 a,| 0.020] ; | i |
| | ‘
Season of birth | ) s | ‘I _— i | .l .
Nov.-Apr. L. | 6244[1.082) 0,028 2156'3:75 4 0.1191 1003,2.62 a| 0,045
May - Oct, oo 047117 | 0039, 415 [3.65 b| 0.120l 245 |2.64 2 0.052
' | | '
Sex / } | | r | ‘f | |
Males . . 3usi3 Wl 0000 57 |39 a 0.121) 27 12:64 4! 0,081
Females . , ., . . | f 4076].'1,13 al 0.028) 2514/3,68 al 0.120] 1221/2.63 a| 0,026
] i |
Type of birth | [ s |‘ r| { |
Singles, , . . . . | s836 112 a| 0,028/ 202413.71 2 0.119] 970 2,64 4 0. 046
Twing, , . 0] 1454/1.13 aj 0,020 547 13.69 @ 0.120 278 12163 a 0.049
Regressivn on sge at r | | | | ‘ f
sherring | - 0. 00008 | 0. 00001 J (3, 0004
i

. (1) Within each classification, those means followed by the same letter do not differ
singificantly from each other, otherwise they do differ significantly at P 0205
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Wool yield for the crossbrads of M:rino*with native bresds in Egypt was
reported to range from 1.43 kg to 2.94 kg, from 1.59 kg to 2.77 kg for the
first and sescond shearings, respectively. (Ragab et al, 1969; Aboul-Naga
et al., 1972 and Gairgis and Galal, 1972). It did not seem from the availabie
work that crossinz Merino with native shzep would result in a considerable
increase in flesce waight. Improvemsant attained by crossing might have happe-
nzd in the quality of wool.

The total variance increased gradually from the first to the third shearing
(Table 3). The perceatages of the total variancs in fzccz waights attributable
to all non-gznetic sources of variation studied were also given in Table 3. All
¢Tocts contributed 42.22%,. 57.19% and 356.01%, of the total variance in the
first, s2cond, and third shearings, respsctively, A consistent trend was nsarly
ohserved for the effect of diffzrent sourcss of variation in flesce weight. Farm
wis the most important sourcs in the thres shzarings, followz2d by yew of
birth, season of bicth, sex and type of birth except in the third shearing, whers
sex contributed more to the total variancz than ssason of birih.

5. Effect of furm

Table 1 prosents thez least squarss means for th2 first three succissive
w2ce weights classified by farm.  Amoag the farms studied ths most northizra
arm (Abis) had significantly higher (P < 0.05) means for the first and s2zoad
sveasy flazes weights,  No regional grouping of the farms could explain th:
2ifzet of furm on flzzes weight m:ris.  Imam (1975) reported that th: same
133k fiad also the highzst m2aa yaacking body weight (P < 0.05).  Boly waizht
at thr ags of thz third shearing wis not includzd ip the study., Dilfereacss
in graasy flzzex waight might be partly duz to diffzreness in body weight (Ma-
laazy and Browa, 1957; Gjxd-om, 1959 and Sinzheral;, 1972). Other factors
such as typ: of bzddingz, fregeency of dipping and pasturs managzmant woauld
affect the amoduat of impuriiiss waich ia turn could affect the greasy i1::c2
weight.

Table 2 presents the least squarss analysis of variaace for flzece waights.
~arm was found to have a highly sigaificant efect (P < 0.01) on ths first
three succzssive shearings studied. Table 3 presents the percentages of total
variance in flzzce waight attributad to farm eT:ct.

Farm was th2 highsst sourcs of variation affesting 7222 weights and <o-
itributed 18.147%, 43.927% and 34.4% of th> total variniz2 in the first, sszond
and third fleses weights, respectively.

C.  Effect of year of birth

Table [ presents th2 l2ast sguarzs meaas for the first thez:  fleece weights
of lambs bora in the yeaes 1959, 1970 aal 1271, Comnslstz records for the
three shears ware available oaly for lambs bora in 1933, Two shears were
racorded for 1970 - born lambs and oaly the ficst-sh2ar records  were available
for the lambs bora ia 1971, Tas highest fl2c2 waight m2ans for  the first and
second shears, wers for lambs bora in 1970 (P < 0.05).

Egypt. ]. Anim. Prod. 18, No. 1 (1978)
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TABLE 2. Least squares analysis of variance for fleece weights of the first three shearings.

Residual

Trait
Souree of variation - |
1st Shear | 2nd Shear 3rd Shear
df. 7 MS. d.f. MS. d.f. MS.
........ 4 27.810% 4 1 26.248¢ | 3 20,758+
Year of birth 1 2 37.408* @ 2 T.422%
Season of birth. . . .t 1 3. 746* 1 2.406 i 0.027
Sei. o ow 1 0.0 1 0.030 1 0.004
Type of birth 1 0.196 I 0.124 1 0.028
Regression on age at |
shearing . . . . . . J 1 20.366* i i 0.027 | 5. 107"
f 7278 J 0.082 | 2560 0.063 1240 1.170
* PL0. 0

TABLE 3.

Percentage of the total variance infleece weights of the first
three shearings atiributed to different sources of variation.

Source of variation

Year of birth
Season of birth. |
Type of birth

Residual

Total variance (kg?) |

1 sf shear

vy r
22.68 |
14 68
2,86
0.0

“0.0 |
57.78

012

Trait

2 nd shear
VY%

43.92
9.69

3.32

|| 3 rd shear

e

-

34,41

0.24
, 1.26
l 0.13
. 6.9

0.25

Egypt. J. Anim. Prod. 18, No. 1 (1978)
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Table 2 presents the least squares analysis of variance for the different
fleece weights. Year of birth had a highly significant effect on the first and
second fleece weights (P < 0.01). The percentages of total variance in fleece
weight attributable to differences of year of birth was found to bz the second
among the three most important sources of variation affecting the first and
second fleece weights.

However, year of birth seemed to have a decreasing effect on fleece weight.
"The contribution of year of birth to the first and second prease flesce weights
was 14.689%, and  1.649, respectively (Table 3).

D. Effect of season of birth

Table 1 presents the least squares means of different fleece weights for
‘the November to April and for the May to Oclober seasons of birth. No
«consistent trend was observed in the effect of season of birth on successive
feece weights. 1In the first fleece weight, May to October born lambs yielded
significantly more greasy wool than those born in November to April (P<0.05).
This result coincided with the findings of Kassab and Karam (1961). The
superiority of May to October born lambs in the first fleece weight might be
due to the fact that the lambs born in that scason were significantly heavier
at yearling body weight than those born in November-April (Imam, 1976).

In the second shear, the situation was reversed (Table 1)), November
to April born lambs vielded significantly more wool than those born in May
to October (P < 0.05),

This result is in accordance with the findings of Karam (1959). In the third
shear, there was no statistical evidence of difference between the mean flecce
weights of the lambs born in the two scasons.

These results were supported by the least squares analysis of variance [or
different fleece weights (Table 2).  The cffect of season of birth was significant,
(P < 0.01) on the ficst and  second fleece weights, but was not significant
on the third fleece weight. Season of birth was found to contribute 2.86%,
3 329% and only 0.24Y%, of the total variance in the first, scasoned and third
fleece weights, respectively (Table 3).

E. Effect of sex.

The least squarcs means for the flecce weights of males and females given
in Table | were not significantly different in the three shears. The least
squares analysis of variance for different fleece weights (Table 2) showed no
cffect of sex on the first three shears.

The importance of sex as a source of variation in flecce weight was neglig-
ible (Table 3). Scx accounted for 0.0%, 0.20% and 1.26% of the total
variance in the first, second and third fleece weights, respectively. These results
were supported by many published studies which showed that sex had nc
significant effect on fleece weight (Ragab et al., 1956 ; Kassab and Karam,
1961; Young es al., 1965; Fahmy er ol., 1969 and Guirgis and Galal. 1972},

Egypt. f. Anim. Prod. 18, No. 1 (1978}
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F. Effect of type of birth

Least squares means for different ficece weights of single - and twin -born:
lambs are presented in Table 1. In all of the three shears, no significant
differences were observed between singles and twins, Analysis of variance
sho wed no significant effeet of type of birth on different fieece weights(Table2).
The percentages of the total variance in different fieece weights attributable
to type of birth were almost nil,representing 0.6%,, 0.05%, and 0.139% of the

total variance in the first, second and third ficece weights, respectively
(Table 3).

Studies on the effect of type of birth on flecce weights gave variable res.
ults. Young er qf. (1965), Gijedrem (1969). El-Tawil o1 af. (1970), and
Sidwell er al. (1971) indicated the superiority of singles over twins in greasy
fleece weight. Yet results found in other studies showed that the effect of
type of birth was dependent on breed (Slen and Banky. 1958); farm (Drinan.
1968 ), and (Aboul-Naga et al; 1972).
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