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EIGH'FEEN RAMS of Sudanese dosert sheep were used to  study

the efftct of type of housing and ration fod on their thermaresul-
ation reaciions (body temperature and respiration rafe). Animals
were divided into three equal groups of six animals cach, end were
housed ;mdcr three different environmental cenditions (closed igb.
A, semishaded - B and unshaded-c). Thiee experiments were
conducted :

Two with berseem hay (winter and summer) and one with concen
trate (summer exp).

Rectal temperature and respiration rate were measared ¢ times
onge a mexth (at December, May and Jure of each experiment)
during the 24 hr, day length, The air {emperatyre and relative
humidity were recorded at the {ime of each test

— The sudanese desert sheep reacted  differently to the  climatic
conditions in the three envirorments studed (AB and ). These
cxpased to direct sofar radiation (C) showed greater stress, had
higher rectal temperatuwre (103.8 °F) and more increased resp-
iration rate (103 cyc/min), than those provided with shade, where
their rectal temperature were (103 6° snd 103 .4 °F) ard  their
respiration rates were (79 and 70 cye/ min) for ents A and 2 resp-
ectively.

Complete enclosure of the animals in the laboralery ((en—A
encerted more heat stress than the other two environments (Ba-
nd C) during evining, when the cuidenrs air tempersture starts-
to  drop.

The amplitude of diwnal fluctuations of sheep’s rectal temp-
erafure was greater in winter (1.3° - 2.3 °F) than in sumser 0.3°
1.3°F), The trend of circadian rhythm was affected by alr temp-
erature and the rationd fed.

. Conoerirate feeding reselted in reducing the gep beiween the
moximum and minimum valuss of the rectal temperature.  Rectal
tampervatore at 8. a.m, of sheep fed concentrates was higher rl.\ap
of those fed berseem hay and it reached its higher values before air
temperainre approaches its maximum.
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The majority of livestock in the Sudan is managed under a nomadic system
that allows for a constant migration from north to south in search of water
and grazing. During this migration animals are 1eft to the hazards of nature,
thus exposed to a severe climatic stress that can result from air temperature
of more than 44° . Since no shade is provided the solar radiation undoubtely
add more stress.

Recently, more interest has been directed to improve the managerial con-
ditions under which sheep are bred. This includes, breeding them in flocks
under housing systems and feeding them on concentrate rations and berseem
hay before marketing to improve their bodyweight, carcass and meat guality.
Thus an interest has arisen to study the thermoregulation reactions
(body temperature and respiration rate) of Sudancse desert sheep kept under
different types of housing. The effect of type of ration on their response to
the different housing conditions was also investigated.

Materialand Methods

The present investigation was carried out at the experimental farm, Animal
Production Department, Faculty of Agriculture Shambat Khartoum Univer-
sity.

Animals

18 male Sudanese desert sheep, 1-1.3 years old were used in this study.
Animals were bought from Omdurman livestock market, they were investiga-
ted against parasites and those found infected were treated. A week later the
animals were ear lagged, weighed and divided according to their liveweights
into three groups of six animals each. Every group was kept under one of
the following environmental conditions.

Envirenment-A

The first group of animals was housed in animals laboratory which is
made of brick walls, about 6 meters height, concrete floor and corrigated
galvanized zink roof. Windows were located in the upper part of the walls.

Environment-8.

The second group was kept in a normal open yard surrounded by brick
walls about one meter height and a roof made of bamboo mats which were
not closely attached and thus allowed sunrays in between them.

Environment-(.

Under which the third group was kept, is a normal open yard, but without
a roof or any shelter.
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Maximum and minimum air temperatures were recorded every day in the
three locations of the experiment. The humidity was also measured by the
dry and wet bulb thermometers every day at 8 and 11 am, 2, 6 and 8 pm.

Feeding traits

Three experiments were excuted to study the effect of type of feeding on
the thermal reactions of sheep to the three different environments (A,Band().

In the first year of investigation, two experiments using berseem hay (Me-
dicago Satival.), as the sole dict, were carried out. One during the summer
i.e. May and June 1978 and the other in winter, December and January 1979.
A third experiment using a concentrate ration instead of berseem hay was
conducted on the summer of 1979 . The ration consisted of dura grains (10%)
wheat bran (32%) cotionseed cake (32%), ground berseem hay (25%) and
salt (17,). Concentrates were offered according to the body weight, Bers-
eem hay was offered ad libitum. Water was available all the time.

Thermoregulation response

Rectal temperature and respiration rate of sheep were recorded once a
month during the 24 hr day length at 8 and 10 a.m, 12 noon, 2,6 and 8 p.m.,
12 midnight, 4 and 6 a.m.

Rectal temperature was tested by insertion of veterinary clinical thermo-
meter to a depth of 3 inches in the rectum for one minute. The respiration
rate was counted from the flank movement per minute. Bach cycle is represe-
nted by the inward and outward movement of the flank.

Results and Discussion

I+ The climatic conditions at the three housing Syseems

As could be seen from Table 1 the environmental conditions of the three
treatments (A,B and C) were different from each other. Environment-A was
characterized by a lower maximum air temperature compared to envi-
ronments B and C which were higher in this respect by about 2.5 and 4.1°
respectively. However, animals housed indoors were subjected to greater
heat radiation from the walls of the laboratory after sunset and to a slightly
higher relative humidity. The closed laboratory environment also had its
own diurpal rhythm of air temperature which was different from that of the
other two environments.
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TABLE 1, Mean air temperatyre (°C} af tho three housing systems during winter, summer-
(1973) (berseem hay fanding) and summer 13 (1979) {concentrate feeding),

. ) || Closed lah. A Semi-shaded - B Unchaded - ¢
GSI_V t.!me — e e e ———
Win. Sum.ll Som.JY | Win | Sum.i]l Sum.If | Win !Sluu.l i Sum.i1
e o o _‘ —— PRNRE— P __[ — | ——— _-___I__ SRR (PR e
8 am 20.0 | 33.0 | M0 ‘ 205 | 35.0 | 345 | 19.5 | 36.3 | 35.0
10 (245 (370 355 ;265 40‘0‘ 36.3 [ 26.5 |42.0 373
12 noon | 28.0 [ 30.5 | 33.0 ‘ 29.5 | 42.0 | 393 1310|430 | 405
2. pun. l[ 28.5 | 40.0 ‘ 34.0 [31.043.3 ‘ 41.0 | 315 450 a2.5
6 || 23.5137.0 ) 340 ;255|385 340 [24.5 ]300 325
8 22,0 35.5 |' 340 | 22.5 | 355 | 325 |20.0 {350 320
12 midnight | 21.9 } 33.0 0 325 |19 | 33.5 ‘ 31.0 | 18.0 325 300
4  am ‘ 195 (325 | 315 1190 (325 | 285 [15.0| 320 27.5
6 | 19.0 ll 320 1 o |1635 ] 320 l 29.0 [ 15.0] 320 28.0

Environment B which was formed by utilizing a brokenshaded enclosure
Lad a maximum air temperature of 3] © during winter and 40°8, 42.3° during
the two sumter experimients. The climatic conditions in this environment
wete less severe than those of environment C as animals were protected here
from the direct and reflected solar rays.

Environment C which was established in an outdoor enclosure with no
cover whatsoever had the highest maximum air temperatures of 31.0° 42.3
and 44.8° during winter and the two summer experiments respectively. In
this enclosure the animals were exposed directly to the direct solar heat and
rays and to the reflected solar rays from the ground and near by material.

The greatest diurnal fluctuation in ambient air temperature was observed
in ¢nvironment C where air temperature at 2 p.m. was higher than that at 8 a.
m. by an averape of 12 and 7.9° during winter and summer experiments res-
pectively. These variations were somewhat smaller in environment A, 8.5°
and 5-4° during winter and summer experiments between the hours mention-
ed. Condition in environment B was intermediate in this regard as the mea-
sured difference in air temperature between 2 p.m and 8 a.m. was 10.0 and 6.9°
for the winter and the two summer experiments respectively.
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It was noticed alse that environment C had witnessed the greatest drop
in air temperature as measured at 2 p.m. and 6 p.m. followed by environments
B and A in that order. Analysis of data collected during winfer and summer
experiments showed that the drop in air temperatures at the above-mentioned
period was (5.8, 1.3 and 3.2), (5.5, 3-8 and 6-8) and (7,6 and 9.8)° for envi-
ronments A,B and C and for winter and the two summer expeiments respecti-
vely.

The mean relative humidity was 689, 54% and 359% for environments A,
B and C respectively.

2+ Mean values of rectal temperatures and respiration rates of Sudanese de-
sert sheep

As shown from Table 2,3 and 4 the normal rectal temperature of sudenesc
desert sheep ranged between 101.1° to 103.8°F under air temperalures rang-
ing between 15°-45° . Their respiration rate were 20103 cyc./min. Kamm-
lade (1947) considered 100.9° to 103.8°F as normal body temperature for
wool breeds, Lee (1950) indicated, that the rectal temperatuses in various
groups of sheep (air temperature 10°-30°) varied from 101 .5° to 103°F. Hafez er
al. (1956) gave 102-2°F as mean body temperaiure of Egyptian fat-failed coar-
se wool breed. Symington (1960) found that the rectal temperature of Native
Rhadesian, Persian and Rhodesion Merino ranged between 101..5°-103.4°F,

3. Thermoregulation reaction to the three envirowments studied.
(@) During winter

During winter experiment, the rectal temperature of sheep kept in envi-
ronment-A began to increase when air temperature rose from 24° to 29°(Table
2 and Fig. 1). In case of animals subjected to environments B and C their
rectal temperature started to increase at lower air temperatures (20°-25%). Due
to exposure of sheep in environment-C to direct solar radiation, their rectal tem-
perature increased from 101-1°F at 8 a.m to 103.4°F at 2 p.m, by a difference
of 2.3°F. The rise in rectal temperature of sheep protected from sun-rays
(environments-A and B) at the same period was only 1-5 and 1-3 °F respecti-
vely (Table 2 and Fig. 1).

The respiration rate of the desert sheep during winter experiment ranged
from 20-60 breaths/min. As could be seen from fig 1 regardless of type of
housing, when rectal temperature of sheep was 103°, respiration rate of animals
subjected to direct solar rays was significantly higher (1.5 times) than that in
animals protecied from sunshine (Table 2). The magnititude and trend of
changes in rectal temperature and respiration rate of sheep kept outdoors

Egypt. ], Anim. Prod. 24, No. 1-2 (1984)



184 A.M.A. BORADY e al

TABLE 2. Effect of winter conditions (bersecm hey feedizg) end {ype «f Lousing cu the
rects] temperature (RT) and respiration rote (RR) f Sudanese Ceseri sheep

(Mean =+ SE).
' i
Closed lab- A Semi-shaded - B | Unshgaded - C
| e AR R e R T : i e
Time ! .
RR(cyc) | RR(cye) RR(eyc)
RT (°F) min (RT (°F; min RT (°F) ‘ win
—._.._._.I_ = =it 1 — —_— |..._..__._
i ! i
8 am. 101.5-4-0.13 | 232 | 101.740.28 | 261 :m.zin.c:s‘ 2142
10 | 101.540.13 | 3122 | 102.0-4:0.25 | 3442 | 101.7--0.28 | 3443
12 noon 102,740,312 | 4444 | 102 6-0.16 | 40--1 | 102.9-4-0.22 i 607
2 pim. | 103.0-0.17 | 4543 | 10304023 | 422 | 103.440.17 | 604
6 | 103.04-9.08 | 4745 103.04-0.20 | 271 | 103.140.12 | 2243
| |
8 | 102.62:0.13 | 302 | 103.040.19 | 291 | 102.840.18 | 2242
lEmidnighL! 102 340.05 | 3143 102.640.17 ; 2442 | 102.3:4-0.27 | 232
4 a.m. | 102,220,035 | 24-¢1 102.2-0.20 | 2041 | 101.8-4-0.2 212
6 | 10174041 | 2242 | 101.74:0.14 | 3{&11 101.34-0.41 | 22-+1

L | o

(environments B and C), were greatly dependent on the fluctuations in air
temperature (Fig. 1). Indoors animals (environment-A) kept their rectal tem-
perature and respiration rate at high level for a period of 4 hr later after
air temperature has decreased (Table 2 and Fig. I).

(B) During summer

As shown from Table 3 and Fig. 2 elevation in rectal temperature of sheep
kept outdours (Band C environments ) began when air temperature rose from
40°0 45° while animals kept indoors (envitonment-A) increased their rectal
temperature at the lower air temperatures of 37°-4°C. Moreover, rectal tempe-
rature of outdoors sheep reached its maximal values at 12noon, 2 hours earlier
than that of sheep kept indoors, which gave their maximum readings at 2 pm.
The increase in rectal temperature was 1.5°% 1.1° and 0.8°F for animals noused
in environments C,A and B respectively. This could be explained by the fact
that animals in environment-C were not only subjected to higher air tempera-
tures (Fig. 2) but also to the effect of the direct and reflected solar rays. Sheep
kept in semi-shaded yards were protected from the direct sunshine and had a
chance to be under the favourable effect of free open air movements.
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Fig. 1. Bffect of type of housing and air temperature (AT) on rectal temperatyr (RT) and
respiration rate (RR) of sheep.
(Winter experiment-Hay).

The increase in respiration rate of all animals under any of the three env-
ironments reached its maximum at the time of maximum air temperature ie.
at 2 p.m. (Fig. 2). The increase was greater for sheep exposed directly to the
solar-rays in environment-C than for animals in the other two environments
(Table 3 and Fig. 2). '

As could be expected, the desert sheep reacted differently to the climatic
conditions in the three environments studied. These exposed to direct solar
radiation showed greater stress, had higher rectal temperatures and more ine-
reased respiration rates of about 1.5 times during the noon and early evining,
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TABLE 3. Efect of sammer conditions (hersecm hay feeding) snd {ype of housing on recta!
temperature (RT) and respiration rate (RR) of Sudanese desert sheep (Mean
+ SE).

Semi-Sheded - B |

Closed lab-A . Unshaded - €
Daytime | | o

RE(eye! RR{eye/ RR(cyc/
RT (B min) RT (°F} mjn) RT (°F) min)

| .
8 a.m 102.54-0.18 4243 109 64+0.15 4446 102 340,17 5745
10 102.6-£0.09 | 5847 | 102 64011 | 5347 | 102.6--0.14 | 7847
12 noon 103.440.17 | 6844 | 103.44-0.19 | 60-=5 | 103.840.22 | 92-+4
2 pam 103 64017 | 7944 | 103.44-0.13 | 7046 [ 103.74£0.23 | 10343
6 103.1-00.16 | 722-4 | 103.046.15 | 5746 i 103:240.16 | 587
8 10334623 i 6344 i03.14-0.18 5847 102.940.17 4847
I2midnight | 10314019 | ¢047 | 102.940.13 | 3534 | 102.64016 | 3845
4 am. 1028021 | 4646 | 102.720.13 | 3243 | 10244015 | 2843
6 102.84+0.24 | 44-b7 | 102.62-0.09 | 3626 | 102.3-:0.09 | 38-6
than those provided with shade. Macfarlane (1962). Shafie and Sharaf-

eldin (1965), Khalifa; (1979), Khalil (1980) and Hussein (1982) also indicated,
an increase in rectal temperature and respiration rate of temperatee and subt-
ropical breeds of sheep, when subjected to sunshine.

Respiration rate of sudanese desert sheep did not exceed 110 c¢yc min,
even when kept at 45° air temperature and under the effect of the direct
solar rays. This indicates the great tolerance of this breed to heat stress.
The animals under these severe conditions never showed external symptoms
of heat exhaustion and their thermoregulative mechanisms never showed
signs of failure.

Results of many investigators (Lee, 1950 ; Hafez et al., 1959 ; Jhonson,
1971 and Hales and Brown 1974) indicate that temperate, subtropic breeds,
coorse wool or hairy coated types of sheep, increased their respiration rate
to about 6 - 10 folds its initial values, while in sudanese desert sheep it was
only 4 folds.
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Fig.2. Effect of type of housing and air temperature (AT) on rectal temperature (RT) and
respiration rate (RR) (Summer experiment-Haiv),

Diurnal rhythm of sheep rectal temperaiure and respiration rate

Results presented in Tables 2 and 3 indicate that the amplitude of diurnal-
fluctnations was greater in winter (1-3° to 2.3°F) than in summer (0.8°
1:3°F). These differences could be related to variations in the maximum
and minimum air temperatures, which was greater in winter, Seasonal rhy-
thm was also observed in the time of maximum and minimum values of body-
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TABLE 4. Effect of summer conditions (Concentrate feeding and type of housing on rectal
temparature {RT), and respiration rate (RR) of Sudaness desert sheep (Mean —+

S.E.).
Closed Iab-A Semi-shaded - B \ Unshaded - C
Day time L A o N ‘
RR(cye/ RR(cye/ RR(eye/
RT (°F) min. RT (°F) min) | RT (°F) min).
B a.m. 103.24-0.12 | 57==5 | 102.940.12 | 4944 | 102.54-0.13 | 513
10 D 10314007 | 554 | 102.94-0.10 | 6345 | 102.740.14 | 6324
12 noon 103.0-4=i1.17 | 8623 | 102.8-4-0.13 | 77-£5.| 102.8-40.17 | 9523
2 p.m. 103.2:£0.13 | 763 | 103.04-0.16 ‘ 7445 | 103.24-0.19 | 8i45
G 103 .340.16 ; 6943 | 103.1--0.13 ' 5343 | 102.84-0.12 | 4847
8 | 103.40.16 | $7+7 | 102.940.12 ] 646 | 102.7-4-0.09 | 4444
12 midnight | 103.14-0.14 | 5144 | 102.824-0.18 | 4044 | 102.62-0.11 3142
4 a.m. 103.14=0.21 I 504 | 102 eio.m" 3sisi 102.640.10 | 2842
6 | 102 .9-4-0.25 \ 4243 | 102.640.12 ‘ 4044 : 102.340.13 | 3344

temperature. During winter, the highest body temperature was that measured
at 2 p.m. and the lowest at 6-8 a.m., while in summer both these values were
observed 2 hr earlier!

Results of the present study also revealed, that the ration fed modified
the trend of diurnal fluctuations in rectal temperature and respiration rate
of the Sudanese desert sheep (Table 4 and Fig. 3).

Circadian rhythm of sheep’s body temperature was investigated by diff-
erent authors (Mac farlane ef af, 1956 ; Mendel and Raghan, 1964 ; Bligh
et al., 1965 ; Khalifa, 1979 and Kbhalil, 1980). Macfarlane, observed fluc-
tyations of 1-5°-2.0°C in summer, while Bligh ef @l (1965) reported only 0-95°
with no obvious seasonal variations.

Similar to circadian rhythm in sheep’s rectal temperature, diurnal vari-
ations in their respiration rate were also revealed (Tables 2 and 3). In the
present work, respiration rate increased from (20-30 c¢yc/min) at 4 a.m. to
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Fig. 3. Effect of type of housing and air temperature (AT) on rectal temperature (RT) and
respiration rate (RR). (Summer experiment-Concentrate).

(60-105 cyc./min) at 2p.m. and this increase was more proﬁounced in the out-
doors animals. Hafez ¢t al, (1956) Symington (1960) and Quartermain
(1964) noticed such changes in respiration rate of different temperate and sub.

tropic breeds.

The Effect of rations on rectal temperature and respiration rate,

It is evident from Table 1 and Figures 2 and 3 that the mean values of
maximum air temperatures at the various thermal environments studied were
higher when berseem hay was fed than when feeding concentrates. The high
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air temperaturs recorded during the summer of 1978 when berseem hay was
fod were 39 .8, 42.3 and 44-8°C for environments A,B and C respectively wh-
ile the corresponding values for the same envircnments when concentrate
was fed during the following summer experiment were 38, 40.8 and 42-3°

Concentrate feeding resulted in reducing the gap between the maximum
and minimum readings recorded for the rectal temperature thus showing a
more flattened cutve for diurnal variation,

Regarding the respiration rate, maximum values showed by animals when
fed concentrates in environment C were much lower than those obtained du-
ring berseem hay feeding in the samo environment (Table 4 and Fig. 3).
Concenirate feeding in environment A caused the animals (o reach their
maximum respiration rate carlier (12 noon) than the time noticed for berseem
hay feeding (2 p.m. ). In general, concentrate feeding vesulted in causing
the animals to reach their maximum respiration rate earlier and before the
air temperature  approached its highest values while in the hay feeding the
two peaks oceurred simultaneously (Table 4 and Fig. 2 and 3).

Weldy et al., 1964, found that changes in total rTumen VFA were cons-
istently correlated to a significant value with rectal temperature. The co-
neentration of VEA before feeding (at 8 a.m.) was found to be higher when,
desert Sudenese sheep, were fed concentrates than in berseem hay feeding.
The case was reversed 3 hr after feeding, where the concentration of VFA was
higher in animals fed berseem hay (Kurdi, 1980). The results of the present
work reveald that, the rectal temperature at & am.of sheep fed concentrates
was higher than in animals fed berseem hay and vice versa, after feeding at
i12 a.m.

It was also found, that the rectal temperature and respiration rate of sheep
fed concentrates reached its highest values before air temperaturc approached
its maximum values and thus the animals were less stressed than with hay fe-
eding. These results indicate that it is & good management practice to feed
concentrates, rather than roughages, during the hot hours of the day in order
to reduce the animals load. A similar opinion was offered by a number
of workers including Badr (1957), Rupel and Leighton (1957) and Scott and
Moody (1960).

References
Badr, M.F. (1957) Jnd. J. Pairy Sci. 10, 176,
Bligh, J., Ingram, D.L., Keynes, D. and Relinson, 8.G, (1965) J. Physiol. 176, 136.
Hafez, B.S.E., Badreldin, A.L. and Sharafeldin, R.A. (1956) J. dgric. Se. 47, 280.
Hales, J.R.S. and Brown, G.D. (1974) Cump. Biockem. Phydiol. 49, A 41,
Hussein, ILH. (1982) Wool coat and thermoregulation in sheep under Egyptian conditions.

Ph.D. Thesis, Fac. Agric. Al-Azher Univ., Cairc, Egypt.

Egypt. ]. Anim. Prod. 24, No. 1-2 (1984)



THERMOREGULATION IN SUDANESE DESERT SHEEP 191

Jaonson, K.G, (1971} J. Agrie. Sci., Camb, 77, 267.
Fammlade, W.G. (1947) Sheep Scicnce. (Lippincett @ Chicage.).

Khalifa, HLH. (1979) Wool coat and its relation to sheep  adaptabilily under the sahara
Desert conditions. M. Se. Thesis, Fue. Agric. Al-Azhar Uniy, Cairo, Egypt.

Kaiil, MLEL (1980 Studies on the weol coat of sheep and its relaticn to their adaptability
to the Egyptian cavironment. Phr. D. Thesis, Fac. Asvic. Al-Azhar Univ. Cairo, Egypi.

Kurdi, O.1.(1980) Theeffect of shade on feed utilization by the desert sheep during  Summer
M. Se. Thesis, Fac. Agric., Khartogm Univ, Shambat, Khartom

Let, DLHLKL (1950}  Awst. J. Agvic. Res. 1,200,

Macfarlan, W.¥., Morris, RJ.and Howard, B.(1956) Neiwse, Lerd. 178, 304,
Mendel, V.E, and Raghavan, G.V. (1964) J. Physiol. 174, 206,

Quartermain (1956) J. Agric. Se. 62, 333,

Raupel, LW. and Leighton, K.E, (1937) J. Nairy Sei. 40, 191,

Seott, G.EL and Moody, E.G. (1960) J. Dairy Sci. 43, 871.

Shafiz, MLM. and Sharafeldin, MLA. (1965) Nerh. J. Agric. Se. 13, 1.

Symington, R.B. (1960) J. deric. Sei. 55, 295.

Weldy, J.R., Mz Ibaall, R.E., Van Soest, P.J. and Bond, J. (1964) J. Anim. Sci. 23, 14

Egypt. J. Anim. Prod. 24, No. 1-2 (1984)



192

AM.A. BORADY er al.
Cos 490 pruall Loilageadi pLEM § S0F ol @uli
dalsd) dutnalt B g 0

3 eIl ey gl s ez o 3l deme e 1 A
R AL U U it P W VT EL) W8 ] JVPL L =1 P
Slead = pab AL Gank

ks (Glaodl plmV) ol Lol ool dews B God] Ma goad
Jo eblidly (Rabt p i 0L Talpn L asb Al desle oty Aoyl
© Al el Lito g @Yl ik Jdany s 350 daa
o pos Bl el Aobagudt sdW e T3 VA dlipall oo aby
QUI}P%LWJQE!JWGA@:J)UJ!MW-a-‘».—-\Jﬂ—-\
Toogmin sglie o ¥ Ailie sghie ) delze Lo Gab LF Lgeme 5 candss
* e - Al 2 G gmie Gy o o Bl i
r:_ﬂll e e abil ol Led code JEDT 1 Lol AW [ETCRPSL v 31
i Bde Je oL gad) Lpd ool aih TN W Liiw g 50y cls Suasly
¢ biw
el ¥E s ole A dimll Jdmey 31 el wlegs cdoen a3y
(s Wsa)
H. 3 Lod @!‘h‘-ﬂl F“‘ Uﬂid-‘il'_g
AT o Slie ) sl daatl ) gl L alh (Vi esl
ATy ( GV YA ) gt L S3be Jen cdlT cas Ysbysl
sy Ul il a0 Leitgles pe (8850050 Vo ) Leudt Jiase
bpndd Jiomny 30N VLE 5 OV NN Lgawe Ssle Logs il
s Al oo s ¥ Sl 5 TESsf5 e veovA
s a3 € 1) Lkt Bilie Sale 3 oUlasd) elg) gl o
B ogs il ewze (o 5 0 ) 5 hte S 8T olea <Ll
*  adsed EJEJ' g:' Gﬁ1 ll_“."l
o1 el Y8 00 S pLEV) i b Eaus Jeb Gu Gl O o
© (ST ¢ oA ) e we ( GOVLY L SVLY ) slua
clall Ll Gy G AT 1 55 dade o Liad) wwews o
SULgadt s 8 ns @i am pldWI o 551 Tl (g aaliy
cliledt B Le el bebae A delld) 2900 Lidall e stdalt
of D LY S gel Lgenes il cdioys o g el Je S1AALY
© lalaSl et clagh Bia Bos fead

Egypt. ]. Anim. Prod. 24, No. 1-2 (1984)



