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SUMMARY

To define the flesce components which contribute more to the cleas wool

production as well as lo clear the relationship between fleece components and
the adaptability of thelocal Barki sheep, ibe present study was undertaken in
summer and  winter. In summer, 32 ewes were allofted into two equal groups,
one was exposed to solar radiation while the other was pul under shade. Each
group was divided again into two sub-groups; one was shorn while the aihisr
was left unshormn. On the other hand, 18 ewes were exposed to cold environmend
in  winter and were divided into twa sub-groups; shorn and unshom. During the
axpostre to either heat or cold, rectal temperature, skin temperature, {ST), respiration
rate, (RR), wool surface temperature (WST}, and wool middle temperature (WIS,
were racorded at six  occasions in both seasons. At the end of the trial in both
ssasons, a mid-side wool sample was taken to measure stapie length (STL) , fibre
fength, fibre diamster, clean scoured vield in addition to greasy and clean flesce
weight. Moreover, fibre densily, as well as the percentages of various fibra types
were recordad. Heal storage indices were siso caiculated for elght unshorn ewes,
Ewes were classified into bwo groups; high-and low-heat storage indices.
Most of the studied wool traits as well as RR, 3T, WET and WMY wera
higher in sumrmer than in winter. STL proved to be an important flesce COmMponent
affecting clean wool production followed by the density of coarse and kerip
fibres. If the coniribubion of body weight was added , these ingredients would
account for 78.0% to the total variation In clean wool production . Resuits zlso
indicated tha! denser and longer wool form & good protective integument of the
animal, i scis o decrease panting and maintaining heat at the middie of the
slaple 1o preserve the animal's body temperature .
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INTRODUCTION

Greasy or clean fleece weight was accepted as the major selection objective
for both carpet and apparel wool production . While clean fleece weight and
greasy fleece weight are strongly correlated , direct selection for clean fleece
weight is more accurate (Turner , 1977). Greasy fleece weight consists of skin
products (wax and suint), extranecus materials (dirt, vegetable matter and
moisture) as well as clean wool production . The components of the latter have
been defined in terms of total area of wool-bearing surface, number of fibres per
unit area of skinl.e. fibre density, mean cross-sectional area of the fibres, mean
fibre length and specific gravity of wool as a constant ( Tumer and Young,1969).
As far as the selection Is concerned, it is of utmost importance to define such
component which has a major contribution to increase clean wool production in
Barki coarse wool breed.

The wool coat is of significant value to sheep living in desert and could readily
absorb a greater proportion of the solar radiation, It assists in the maintenance of
body temperature, since the heavy wool acts as a protective integument by
lowering heat loss in cold environments and by decreasing heat gain in hot
environments. On the other hand, shearing of sheep remaves much of the insulation
against both hot and cold environments (Macfarlan et al., 1958). Accordingly, the
present study has two folds; firstly is to determine that fleece component which
contributes more to the clean wool production and secondly to find out the relationship
between these wool components and some physiological parameters associated with
the adaptability of the local Barki sheep.

MATERIALS AND METHODS

The present study was conducted at the Livestock Research Farm of Al-Azhar
university, Cairo. The experiment was carried out in August 1992 and was repeated
in January 1893. Barki ewes available for this trial were about 1.5 years old and
their body weight averaged 43.7+1.1 in both seasons . They were fed on hay and
concentrates according to their body weights (Morrison , 1959) . In summer, 32
ewes were equally allotted into two groups; one was exposed to solar radiation
while the other was put under shade (open pen).Each group was divided again
into two sub- groups of eight animals; one was shorn while the other was left
unshorn. In winter, 19 animals were exposed to cold environment and were divided
into two sub-groups; one comprised nine shorn animals while the other contained 10
unshorn animals. The shorn ewes were clipped two weeks prior to the exposure to
hot or cold environments in both seasons to avoid the effect of shearing on the
studied traits (Khalil, 1980). The ewes were put on treatments for a day in summer
and another day in winter when rectal temperature (RT), skin temperature (ST),
respiration rate (RR), wool-middie temperature (WMT) and wool-surface temperature
(WST) were recorded. The foregoing parameters were measurad in six occasions in
both seasons; in summer , they were taken from 6 am to 9 pm at 3-hour intervals
while in winter they were recorded from 2 pm to 10 am at 4-hour intervals . RT
was measured by clinical thermometer while ST, WMT and WST were taken by
yellow spring telethermometer (model YS! 46) using YS| 408 Banjo surface probe.
RR was estimated by counting flank movements per minute . Moreover , ambient
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temperature (AT), relative humidity (RH), soil temperature (Ts) and black body
temperature (Tbb) were recorded at 1-hour intervals during experimentation in both
seasons.

Heat storage indices were calculated for eight unshom ewes exposed to
solar radiation in summer according to the following equation of Whittow (1986):

Sh= ATbxtgxP

where, Sh is heat storage by kj over specified time period( 9 hours from 6 a.m.
to 3p.m.); ATbisachange of mean body temperature in °c;tg is a body mass
in kg and P is the mean specific heat of the body mass=3.5 kj/kg/°C. The
ewes were classified equally into two sub-groups according to whether they had
lower (group 1) or higher (group 2) indices as compared with the median value
of heat storage (522.41kj). The difference between both groups was found to
be highly significant (P<0.001). '

At the end of the experiment in both seasons, a wool sample of about 20
gms was collected from the right mid-side position of each unshorn animal , then
greasy fleece weight and body weight were recorded for each animal. A small greasy
sub-sample of 10 staples was taken at random from each mid-side sample and
was used to measure siaple length (STL) , fibre length (FL) and fibre diameter
(FD) .The whole mid-side sample was used to estimate clean scoured yield
(YLD} and consequently clean fleece weight was calculated for each animal in
both seasons. In the greasy sub-sample , STL was the average of 10 staples
measurements were made from the base to the dense part of the tip of the
staple to the nearest 0.5 cm. without applying any longitudinal tension. FL was
measured from the greasy sub-sample on about 300 fibres to the nearest 5
mm. using WIRA single fibre length measuring machine as recommended by
IWTO (1952) . FD was measured from the greasy sub-samples on 300 fibres
using Lanameter according to IWTO (1961) . Fibre density ( D ) was recorded as
the total number of fibres found in wool sample taken from one square
centimeter of the right mid-side position . The whole sample was splitted on a
black velvet into various fibre types i.e., fine (non medullated , F), coarse
(medullated , C) and shed kemp fibres, K . Benzene test was used at times to
distinguish between some fine and coarse fibres . The number of each fibre
type was counted and presented as number of fine, NF, number of coarse ,NC, and
number of kemp fibres, NK. (Table 1).

Statistical analyses

Analysis of variance was performed to partition the variability of the studied
traits to its sources according to Winer (1971), For the physiological parameters
(RR, RT and ST), the summer model included exposure |, shearing , time of exposure
and animal main effects. However , in winter model , exposure effect was excluded
since all ewes were shaded. On the other hand ,the analysis of WST and
WMT data excluded shearing effecls since these measurements were taken
from the unshorn animals only in both seasons.

To point out the most important fleece component affecting clean fleece
weight | the stepwise multiple regression analysis was done using proc. reg. of
SAS (1988). The latter was used to form a regression equation between clean
fleece weight and STL | FL, FD, D, F%, C%, K% and body weight. R® of this
equation was 84.8% .
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Correlation coefficients between fleece components and physiological
parameters were calculated in both seasons.

Tabhle 1. The climatic data recerded at the site of the experiment in both seasons

Time AT°C_Tbb°C _Ts°C  RH%

Summer 6 AM 231 242 443
9 AM 329 310 393 278

12 Nn 354  41.0 45.6 21.4

Exposed 3 PM 344 390 42.0 131

to sun 6 PM 273 330 348 27.2

9 PM 220 - 28.5 391

6 AM 278 - 295 33.9

9 AM 206 - 295 26.0

Shaded 12 Nn 1 - 30.0 20.5

3 PM -1 J— 30.0 226

6 PM 256 - 34.3 26.6

9 PM 230 - 29.0 33.6

Winte: 2 PM 220 220 17.0 15.0
6 PM 18.0  17.0 13.0 35.0

Exposed 10 PM 10.0 - 7.0 60.0

to cold 2 AM 8.0 13.0 85.0

6 AM 130 150 16.0 60.0

10AM 200 280 20.0 35.0

RESULTS AND DISCUSSION

Mean fibre length of unshorn ewes was estimated as 7.1 £ 0.04 cm. and 8.0
0.2 cm. in both summer and winter experiments respectively. The corresponding
values for mean fibre diameter were 35.5t1.7um and 32.7 £1.3um respeciively.
Significant seasonal variation was found in most studied traits where summer values
were often higher than winter ones (Table 2} Variations between seasons are
attributed to several factors, among them variations in atmospheric temperalure and
lighi-darkness ratio (Khalil, 1976). The winter drop in wool production may be
caused partly by a decrease In the mean fibre weight made up by the
decrease in both length and diameter . In Barki sheep , El-Gabbas (1993 a
and b) indicated significant seasonal variations in greasy and clean wool
production per unit area of skin , 8TL and YLD as well as D and the
percentages of various fibre types .

Table 2. Least squares means £ SE of the studied wool traits in both seasons

Beason  GFW CFW YLD STL  FL FD o NC NF R
gm gm Y Gim cm um

summer  933.1 580.6 63.6 646 7.14 355 8520 2569 6325 694
+57.0 +42.2 +0.0 +04 00 +17 343 +246 411 +15.6

winter 720.0 388.6 579 552 &0 327  840.9 2261 548.0 869.9
+28.7 +53.9 100 05 +0.2 +1.3  +51.8 1208 498 +185
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STL was found to be an important fleece component with the major effect on
clean wool production followed by number of coarse fibresicm” , body weight and
number of kemp fibres/cm”, Fibre diameter and fibre density reveated minor eficcls
on clean wool production. It is worth noting that the effect of body weight on
clean wool production coutd be associated partly with the body surface area . These
results indicated that longer staples with more coarse and kemp fibres fom’
would account for 615% to the total variation in clean wool production .
Moreover, if the contribution of body weight was added, these ingredients would
represent most (78.0%) of the variations in clean wool production . In strong wool
Merino, Young and Chapman (1958) found that clean fleece weight was affected
targely by STL and ©.

RT tended to decrease in shorn ewes under shade compared with the unshom
ones in both summer and winter (Tables 3&4) probably because of the insulative
properties of the wool coat which hinders heat dissipation . Simiiar resulls were
reported by Khalil (1980} .

Table 3. Least squares means + SE for the physiological parameters and wool
temperatures in summer '

EXpos. shear. Time RT RR ST WHAT WST
6 AlA 3B.5101 30.25t1.8 31,3606 -
9 AN 39.35401 T2.60:5.0 37.88+0.7 - -
12 Nn 39.50+0,1 80.50+5.0 40.38+04 - s
3IPM 39,3940 1 61.25¢t58 386303 - o
Expos. Shorn 6 P 30.50+0.0 46.00+6.1 3525108 - ==
9 PM 39.35:0.2 31.00+2.1 33.31+08 - =
Poolad 39.27+0.1 55.17+3.7 36.14+05 -
5 AM 39.01+0.2 52.25+9.5 3328408 3244407 31.66+1.1
2 AM 39.66x0.1 71.5049.0 42.7541.1 44 7541.0  AT.A8+2.3
12 Nn 39.61+0.1 BO25466  A3.13+07  45.1341.0 472517 8
unsho 3 PM 3971401 7700448  40.38+0.4 41.88:0.6 41504110
6 PM 39.65+0.2 572679  34.75:0.5 34 .75+0.3 31.6520.5
9 P 39.20+0.1 32.50+2.0 31.31409 31.4410.3 28.75:0.6
Poaled 39.4840.1 63.2943.9 37.50+0.7 384009 37.97+1.2
6 AM 39.46+0.2 57.2549.8 3413210 - -
9 Al 39.1840.1 60.0045.3  36.63+0.2 - -
12 Nn 39.14+0.1 4975443  37.38:04 - e
Shorn 3PM 38.20£01 40.00£2.8 36.00+0.3 - -
6 PM 39.74+0.2 a5.00+2.8  37.5041.0 - wem
Shaded 9 PM 38.2640.0 38 00+3.8 36.00+0.7 - s
Pooled 39 23401 46 67+25 3627403 e
6 A 3076402 79.50+9.9 35 69+0.3 34.75+0.3 33.63:40.2
9 AM 3834401 53.00+4.3 3538408 3425409 3338205
12 Nn 3915001 51.50+4 9 36.63+04  36.00:0.5 35.00+0.3
uinsho 3 PM 38 66102 51.50+5.8 37.38+0.4 36.13+0.6  35.88:0.3
65 PM 3974401 47 50+6.5 34 25406 33.2540.3 31 88105
g PM 38.55+01 4100440 34.88:07 27.88:04 2825:0G9

Pooled 3954101 5400431 3570403 3371405  33.00404
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Table 4, Least squares means + SE for the physiological parameters and wool
temperatures in winter

Shear, Time RT RR ST WMT WST

2 PM 40.10+0.2 46.22+3.3 35.0040.5
6 PM 40.17+0.1 44 4443 1 35.5040.4 -
10 PM 39.52401 32.44+1.9 35.22+40.4 -
Shorn ‘2 AM 39.36+0.1 30.89+2.2 3211404 -
6 AM 39.20+0.1 34.67+15  33.39403 -
10 AM 39.66+0.1 70.00+£7.3 355604 -
Pooled 39.67+0.0 431124 34 46+0 4
2 PM 40.23x0.1 46.60+2.6 33.90+0.5 2515+1.3 23.0040.9
6 PM 40.24+0 1 41.20x1.7 33.80+0.7 22.05+1.0 23.10+0.6
10 PM 39.7940.2 30.40+1.2 3340405 2255406 22.95+0.9
Unshorn 2 AM 39.43+0.1 31.00£1.5 32001098 1610104 2530+0.4
6 AM 38.9410.2 3040418 3280:04 2225107 24.10+0.7
10 AM 39.71+0.1 44 40+2.3 38.10+40.2 33.60+1.0 34.20+0.9
Pooled 39.72+0.0 37.33+1.2 34.00+0.5 23.6242.3 25.44+1.8

RR was found to be generally higher in summer than in winter (64.78 vs
40.22). Ewes exposed to solar radiation in summer tended to elevate their RR
as AT increased . Tables (3 & 4) also showed significantly that unshorn ewes
had higher RR in summer and lower RR in winter compared with shorn ewes.
The presence of longwool on the sheep's back in summer hindered the heat
dissipation from the skin, the alternative pathway for heat dissipation was through
increasing respiratory evaporatlonle RR.

ST varied significantly between summer and wmter being 2.2° C higher in
summer than in winter. Ewes exposed to solar radiation in summer also showed
higher ST than their shaded counterparts { 36.9 vs 36.0 °C). Moreover, unshorn
ewes exposed to solar radiation had higher ST than shorn ones , while the
opposite trend was observed under shade in summer and winter (Tables 3 & 4).
it appeared that ST followed closely the diurnal rhythm of the ambient
temperature (AT)in both seasons. When exposed to solar radiation in summer ,
ST reached its maximum value at 12 noon (maximum AT) and decreased thereafter,
while at exposure to cold in winter , the minimum ST was attained at 2 am.
(minimum AT) and increased thereafter. Itis well established (Khalil, 1980} that
blood flow to the skin increased (i.e. decreased total peripheral resistance by
vasodilation) by increasing AT, which contributes to higher ST observed in
summer. Moreover, heat dissipation through the skin in winter was at greater
rate than in summer .

WST and WMT were found to be higher in ewes exposed to solar radiation
in summer compared with their shaded counterparts . WST and WMT were also
higher in summer than in winter (Tables 3 & 4). Moreover, WST was generally
higher than WMT most of the day at winter. Similar results were reported
elsewhere (Macfarlane , 1968 ; Khalil, 1980) . As expected WST followed the
changes in AT while WMT did not . The close contact between WST and the
atmospheric  condition might be an explanation . The heat seemed 1o
accumulate  at the middle of the wool staple and is preserved for a long time
unless there is a high wind velocity to erupt the staple structure  These resuits
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of WST and WMT might emphasize the importance of the wool coat in
preserving the animal's body temperature .

Relationships of the Fleece Components with Ewes’ Adaptability

There is significant correlations between fibre density in summer and both
RT (0.53) and ST (0.55) which might indicate that dense coat might help the
animal to increase its RT and ST in order to decrease the difference in
temperature between the body and the atmosphere as an action towards the
adaptability to the prevailing hot conditions . On the other hand , while they are
not  significant , the consistent negative correlations observed between STL and
RR, RT and ST in both seasons might reveal that longer wool on the sheep's
body act to decrease RR,RT and ST. Coarser wool was found to be associated
with  higher RR in winter since there was a significant correlation of 0.35 found
between RR and fibre diameter. These results might indicate that denser and
longer fleeces would decrease panting and provide more insulation for sheep
against the prevailing conditions in both seasons. It is clear that wool acts as
a protective layer to the skin at times of direct exposure to sun rays , therefore
wool length is of great significance in hindering the penetration of infra-red
the heating element of the solar spectrum to the skin .

Group 1 of low heat storaged-animals tend to be consistently higher in
body weight, RR, RT, ST, WST, WMT as well as F% and had lower C% as
compared with group 2 of higher heat storaged-animals Table (5). This result
indicates that respiratory evaporative cooling was more adequate in group 2 which
regulated body temperature to a tolerable level than in group 1. It was found
that evaporative water loss in Barki sheep is primarily from the respiratory tract
with a very low sweat rate (Khalifa , 1979).

Table 5. Least squares means + SE for physiological parameters and wool
traits measured in the two heat storage groups of ewes

Group HS' Bwt*  RT RR ST WMT  WST  NC NF

1 456.63 4085 3970 7725 4075 4169 4275 19175  682.50
+16.1  +1.9 +0.2 +4.8 +2.0 28 4.0 3158 +41.9

2 640.47 3985 3930 B7.88 39.00 4053 4097 277.00 58250

+30.9 +1.8 0.2 +12.4 +2.6 3.2 +3.6 +25.2 468.1

1- heat storage 2- bady weight

Higher heat storaged-animals showed lighter body welghts compared with
lower heat storaged-animals, which might indicate that in smaller body sized-
animals , the surface/volume ratio and hence, the relative surface from which
heat is dissipated increases. Moreover, small animals require a greater heat
production per unit of weight than large animals, If the same body temperature
is to be maintained (Bianca ,1968) . Accordingly, higher heat storaged- animals
appeared to be more able to conserve water by having lower respiratory rate
compared with those of lower heat storaged-animals It was also observed from
table (5) that higher heat storaged- animals had more coarse fibres and less
fine fibres compared to those low heat storaged-animals, that difference being
significant . Perhaps coarse medullated fibres with their sparse distribution are



110 Khalil et al.
fikely to be more insulative than fing fibres, fiiss leading o increased hea!
storage into bodies of these ewes .

WST, WMT and ST of higher heal steraged animais were found o be
lower than their corresponding values of the lower heat storage group.
Moreover, a gradient between WST and ST was observed in boih groups in
which temperatures tended to decrease from wool surface to the skin. The
difference between WST and 57 was 2°Cin both groups.

The present data revealed thal longer staples with more coarss 2ngd kemp
fibres/cm® are important fleecs components which could be (aken together with
the body weight as selection criteria  for heavier clean weol production .
Selection for coarse fibres in Barki sheep would suif the nature of that bresd
as a carpet wool type . Coarse fibres and its distribution over the body sesemed
‘o be of efficient insulating properties for tolerating heat compared with fine
fibres. At the same lime , denser and longer wool coat acts to maintain heat at
long time. It also forms a good protective integument of the animal from the
penetration of heating rays and hindering heat loss by evaporation and
reducing conduction and rediation from the skin to the surrounding atrnosphere.
In such case, increasing respiratory @vaporation would be an alternative pathway
for heat dissipation . That role of the fleece would alsc be supported by another
endagenous  mechanisms  acting through  the hormional  halance andfor
vasoconstriction In  order to preserve the animal's body temperaiurs . Animals
suffered from heat load in summer act fo reduce their endogenous heat
production by reducing the functional activity of the thyroid Le., T, secretion
rate. On the other hand, more shorn sheep exposed to cold, would increase their
neat production by having higher level of Tj andfor woult exsrcise
vasoconsiriction  of the blood flow to the skin in order lo fower thelr heat
dissipation {El-Sherbiny et al,1983 ).

REFERENCES

Bianca, W., 1968. Thermoreguiation. In ° Adaptation of Domestic Animals
Ed.E.8.E Hafez, Lea and Febiger , Phitadeliphia , p 101 .

El-Gabbas, H.M,1993 a. Seasonal variaten of wool productivity from varicus
body positions in Barki sheep. Egyptian J. Animal Production , Va! . 36(2), 201-
212,

El.-Gabbas, H.M., 1993 b. Annual rhythm of wool density and fiore type ratio in
Barki sheep with reference to body positions . Egyptian J. Animal Production,
Wol. 30(2) , 213- 222 .

Ei-Sherbiny, AA. , HA. EROksh , M.Y. Yousef MM, Salerm and M .H. Khalil, 1983
Exposure to solar radiation in relation to wool fength and plasma calerigenic
normonal  picture in desert  sheep . Al-Azhar Agric. Res. Bull. no. 74 . Fac .
Agric. , Al-Azhar university , Cairo , Egypt .

IWTO, 1952, Measurement of wool fibre length ool Sci., Rev., no 8.

IWTO, 1961, Method of determining wool fibre diameter by the projection
microscope. International Wool Secretariat Research, Carlton, Gardens, London,
SW 1.



Egyptian J. Animal Prod. (199 7) 131

Khalifa. H.H., 1979. Wool coat and its relation to sheep adaptabllity under
Qahara desert conditions . M.Sc. Thesis , Fac. Agric., Al-Azhar university, Cairo,
Egypt.

Khafil, M.H., 1876, Seasonal variation in wool growth . M.Sc. Thesis , Fan. Agric.,
Al-Azhar university , Cairo | £gypt .

Macfarlane, W.V., 1968, Adaptation of ruminants fc tropics and desert.in
“Adaplation of Domestic Animals” . Ed. E.SE. Hafez , Lea and Febiger,
Fhitadeliphia . p 180.

Khalil, M.H., 1980, Studies. on the wool coat of sheep and iis retation to their
adaptability to the Egyptian environment Ph D, Thesis , Fac, Agric. Al-Asfar
University, Cairo , Egypt .

Macfarlane, YWV, RJH. Moms and B, Howard, 1958. Heat and waier in tropical
idering sheep. Aust . J. Agris . Res. , Vol. 9, 217,

Morrison, F.B., 1959, “Feeds and feeding”. 2nd Ed. The Morrison publishing Co.,
Clintor, towa, USA,

SAS  Institute, 1086, SAS ISTAT user's guide release 6.03 edition . SAS instilute,
Cary NC, USA.

Turner H.N., 1977. Australian sheep breeding research Anirn.Braed. Abst., Vol
45 no.9.

Turner , HN., §.8.Y. Young, 1969, In "Quantitative Genetics in Sheep Breading "
Melbourne, Macmillan of Australia . : :

Whittow, G.C., 1986. Regulation of body temperature in “ Avian Physiofogy * Ed.
P.D. Sturkie . 4th Ed. , Stringer-Verlag , New York , p 224,

Winer, B.J., 1971. Statistical Principles in Exparimental Design . 2nd Ed., McGraw-
Hill Kogakusha Litd. publisher.

Young, $.8.Y., RE. Chapman, 1958. Fleece characters and their influence on wool
production per unit area of skin in Merino sheep . Aust. J. Agric, Res., Voi.
34, 430,



112 Khalif et al.
hg paal) Bl QLYY L ALY e pang gBle g ChBI B 5a0 O]y SHsta

L gdan g~ oalaall dasa Cplua = A dl) Sl e aaal =LA Cpas Cata

il

aam 5oablill — yai e = a1 Anala el 0 A0S - el B a1
s = 5l = Ay lad

il L'U',ux:.U;La;.sma)-gm‘_-,J-,gu}sﬁuicq_).:man_)ﬂm;gﬁi

DURTTPP I SV PRETS N S SRCH I PO IR At VR NS I Al cauladl
Crat ) agapn a3 s Ciaeall Joad (3 Al VY ne aadial L oAl y canal
o L€ s 2 Y e panddl Qi 5 Laiy ouedd) Aty Laalaal Caca o (i gana
AN Jab oy <m0 AT il Laalaal o 8 (e gana ) Ao gana JS
P@mw@*wéﬂw@hﬁd;ﬂsp‘ S
3 5ad o DS Zlail iy i 3e Dha Ay - S s s AY il Ly Laalasl
Aa g udil) Jamag adadl s ) ya Ap s el 8 ) ya An )3 demali g3 339 40
T e iy Aladll Caatia ae Cageall 551 sa Aa g A gl i s
e 3a0 A% G pall DS (8 A el g by Ll Chall 00 S A S8
Ay Al hi g Jplay A Loasll Jgla Gl iy Cuilal) Ciiaiia Aihie a igea
s LS Calaill 3 3a 5y iy AW 5 5a0 (s died Al adadll Lo sl
£ ) el ) AlaYL sl o anlivall 33a 5 B b geall ol A s
At sxal (5l el ol G e 8 i (5 A0 Al Uy AN e diliad
G s Gt i 53 Laalan) oo gane ) Lpasni o5 288 A3 e ol gladd e

. i (s )l a Qs 5 (s A g o e



Egyptian J. Animal Prod. (1997} 113
by i )3y ianall 5y a3 LI gl s pline of gl Cana
Ciaaiiie e wieeall 5 ya daa I ABLAYL Gisaall plas s ) s da 50y alal)
il i f T el Jab 4 e Chnall Jasd b Al Lpmaaa IS dladd)
oyl s e 1l AU g Sl s 5SS dbasdl Jsk o S
se Al il LS L el il 2308 antial) LYY AaS Laal 4 4y Cadadl
S AVA L dadine L sSall s2a (s i pSall oda o) aseadl 5y 8l Al
Cds joadl o SN il caaia gl a8y Gl Ca gl )y (B b e
Jaxe ol e Joand Sga () gaall 315 Jans deldae JAa CadSHy Jiphal sl
BlasY) e gl aelus o (e Aliadll Chatiie die 3 ) jall (g a5 53l 5 edit)

.4.4.4..1_*_-;'5)‘_).'.\.5\_‘_\_).}9




