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SUMMARY

Sheep and goats form an important segment of animal resources in the
triangle of Halaieb, Shalateen and Abouramad area at the extreme south east
of Egypt. Representative samples of wool and hair were obtained to study
their characteristics and their role in adaptation to the dominating hot
environment. Some recommendations to the use of wool in local handicrafts
were suggested for sustainable development of the area under study.

Results showed that about half of the sheep population had a hair cover
and that hair sheep showed a lower response in all physiclogical parameters
studied, as compared to those with woolled coats. This might indicate better
heat tolerance of hair sheep.

Mean fiber diameter ranged from 66.47 to 74.53 um for woolled and hair
sheep fleeces, respectively. High values encountered were ascribed to the
high frequency of medullated fibers, suitable for heat regulation.

A relatively short mean staple length (3.31 ¢m) in sheep might support a
protective barrier against heat load.

Fleece structure of sheep showed an outer-coat, of kemp and coarse
finers, that composed 62.5 and 50.3% of fiber population,.and an under-coat
of 37.5 and 49.7% fine crimpy fibers, in hair and woolled sheep fleeces,
respectively. o :

Medullation index showed a higher value, 29.08, in samples of hair sheep
than that, 23.31, of woolled sheep.

For better utilization of wool shorn from sheep, clip preparation was
recommended with a grading system composed of 2 grades, based on kemp
content. Grade 1 with no to low content of kemp, could be used in knitting and
blankets. Grade 2 with a moderate to high level of kemp, could be used in floor
coverings. Percentages of grades 1 and 2 represented 59 and 41%,
respectively.

Qut of 55 hair samples from goats, only 2 samples showed an under-coat,
the rest had conly coarse outer-coat. The absence of under-coat is required for
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heat dissipation, in the great majority of samples might be advantageous to
heat dissipation, which would be considered in favour to goat heat lolerance.

Keywords: Hair and woolled sheep, goats, outer-coat, under-coat,
thermoregulation, handicrafts.

INTRODUCTION

sSmall ruminants and camels form the main animal resources in the triangle
of Halaieb, Shalateen and Abou Ramad at 22 No latitude. Inhabitants
shepherd their flocks, as their main occupation, where they graze natural
range plants.

This work was carried out to throw some light on the coat of small
ruminants and the best way of utilization of this product. Some physical
characteristics of the coat as well as some recommendations for their use in
local handicrafts would be suggested for improving the income of the
inhabitants.

MATERIALS AND METHODS

During three visits to the triangle of Halaieb, Shalateen and Abou Ramad,
samples were collected from sheep and goats, (20 sheep and 13 goats) at
December 1996, (30 sheep and 13 goats) at February and (45 sheep and 29
goats) April 1997, a total number of 150 wool and hair samples were obtained
from 95 sheep and 55 goats. Six positions were sampled from each animal (3
dorsals, Withers, Back and Hip & 3 laterals, Shoulder, Midside and Britch) and
a representative composite sample was tested. The experimental animals
were adult (2-4 years) females. In goats, 929% of the population were black
and 8% had black and white patches. In sheep, only quarter of the population
had a white fleece, 30% were brown and the rest had brown and white
patches in their fleeces. Sheep samples were classified visually before testing
into {47 hairly, apparently looks hairy, 48 woolly where wool fibers are
apparent). All samples were tested for the following parameters:

1. Staple length/cm. according o Guirgis (1973).

2. Fiber diameter (J1m). according to Guirgis (1973).

3. Fiber type ratio (Guirgis, 1973): sub-samples wére sorted into outer-and
under-coat.Outer-coat fibers were classified into 5 types, kemp, heterotype
(partly kemp followed by wool part), A, B and C fiber types (El-Ganaieny,
1996), in which, A, B and C fibers contained 70, 50 and 30% medulla,
respectively. Outer-coat hairy samples of goats were divided into 4 grades
according to meduila percentages A, B, C and D fiber types with 90, 70, 50
and 30% medulla, respectively.
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4. Number of crimps per/cm (under-coat).

5. Medullation index: according to Pitkington and Purser (1958) and adopted
by Guirgis (1973).

6. Physiological parameters: coat temperature, skin temperature and rectal
temperature, were obtained during the second visit in February 87 from 43
animals (30 sheep and 13 goats).

7. Coat depth/cm using a ruler on the animal (vertical distance between skin
level and top of coat cover) were measured and the average taken on 6
positions mentioned.

8. Data were tabulated as means+SE.

RESULTS AND DISCUSSION

Sheep Coat:

50.5% of sheep were covered with wool, whereas 49.5% had a hairy coat.
The results of sheep thermal responses (Table 1) indicated that hair sheep
showed lower values in all physiological parameters studied, compared to
those with woolly coats. Although all animals were raised at the same
environment, mean coat temperature of hair sheep was 1.310C less than that
of the woolled sheep. The same trend was observed, where reductions were
0.030C and 0.490C in skin temperature and rectal temperature, respectively.
Results encountered might indicate better heat tolerance of hair sheep than
those woolled, hence, the high percentage of hair sheep to suit the tropical
environment.

Table 1. Some fleece traits, and thermal response, of sheep raised under the
triangle environment and some thermal responses

Sheep Fiber ~ Staple Coat depth (cm) Medu- Thermal response (0C)
diameterlength Dorsal Lateral Tofal lation Coat Skin Rectal
{ptm) (cm) . index temp. temp. temp.

Overall 7046+ 3.21+ 2.83+ 3.15% 2.98+ 26.17+ - - -
2.367 0147 0143 0.212 0173 1.006

Hair 74.53+ 3.05+ 2.6V 3.05+ 287+ 29.08+ 32.37+ 30.11% 39.02+
3.380 0.183 0191 0.283 0.233 1.529 1.044 0.282 0.149

Woolled 6647+ 3.37+ 297+ 324+ 312+ 23.31+ 33.68+ 30.14+ 39.51+
3.237  0.230 ' 1.180 0.428 0476 0.124

Fiber diameter: :

The overall mean fiber diameter was 70.46+2.367 Lm (Table 1), which
ranged from 66.47 + 3.237 to 74.53+3.390 um in woolled and hair fleeces,
respectively. Values were generally greater than those reported in other
Egyptian sheep breeds (Girgis, 1980).

Highly medullated fibers, kemp, A and B of medullated outer-coat fibers with
(70, 50%) medulla, respectively, might have contributed towards the high
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value of mean fiber diameter. Hair sheep were more kempy than the
woolled ones. The first had a higher value of mean fiber diameter than that of
the latter.

Staple length: ;

The overall average staple length was 3.21+0.147 om (Table 1), where
values were 3.05+0.183 cmin hair sheep samples that tended to increase in
woolled sheep (3.37+0.280 cm). \Values encountered were lower than those
reported in other Egyptian sheep breeds (Guirgis, 1980). Earlier work showed
that staple length between 2-4 cm might be sufficient to give a good protective
barrier against heat load (Macfarlane ot al., 1958; Schimdt-Nilson, 1979).
Sheep covered with a fleece would survive under very wide thermeneutral
zones, and heat production of sheep with a fleece that varied from 2.5 to 12.0
cm in length remained constant over an environmental temperature that
ranged from 15 to 350C (Blaxter et al., 1959).

Coat type:

Fleeces of tested sheep were of bimodal structure, as those of wild sheep
breeds, where coat would easily be classified into two main types that differed
in physical and morphological characteristics. The outer-coat (guard), hairy
fibers, and the under-coat fibers which tended to be finer and crimpy.

a) Outer-coat fibers:

The average outer-coat fiber percentage was 56.3+2.93%, which contained
15.21, 15.97, 15.17 and 9.95% as kemp and heterotype, A, B and C fibers,
respectively. The majority of outer-coat fibers were made of medullated types,
which would support the role of the outer-coat as a guard integumental barrier,
that would protect animals from the environmental hazards. The distribution of
outer-coat fibers, varied between hair and woolled fleeces, in which hair coats
contained higher values of kemp, heterotype and type A fibers (very coarse
and medullated) in comparison to the woolled coats.

Table 2. Percentage of different fibre types in the fleeces of sheep

Sheep Outer-coat fiber types Under-coat
Kemp A B = b Fiber Z Fiber Crimps Fiber
% % % % Yo % length % length Jfcm diameter
(cm) {cm) (um)

Owerall 12356+ 2.86+ 1597+ 15.47% 005+ 56.34+ 3.33+ 43.66% 266+ 3.08+ 20.36%
1720 1192 1.361 1.357 1.397 2931 0.155 2.931 0.160 0.098 0.562

Hair 17.356+ 3.72+ 16.03+ 14,93+ 10.51* 52,40+ 3.26+ 47.51+ 2.35+ 3.26% 20.18+
2670 2111 1.784 1701 2276 4131 0214 4.131 0184 0.168 0.771

Woolled 7.46+ 2.01+ 1593+ 16.54+ 9.40+ 50.32+ 3.38+ 49.68+ 2,93+ 2.02+ 20.57+
1873 1150 2.067 4.232 1657 4.011 0227 4.010 0.248 0.106 0.825
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The outer-coat fiber length averaged 3.33+0.155 cm, which ranged
between 3.28+0.214 and 3.382+0.248 cm for both hair and woolled coats,
respectively.

Outer-coat (mostly highly medullated) fibers % were highest in hair sheep
during winter (December) indicattheir role as a protective integument. The
under-coat% was highest during February-April in the woolled section referring
to their insulation properties during low ambient temperature. The length of
under-coat of woolled sheep was usually longer than that in hair sheep which
might maximize its role as an insulator. However, number of crimps/cm was
higher in the under-coat of hair sheep than that of the woolled which might
compensate and increase the still layer of air that would add to the insulating
capacity.

Hair sheep had the highest % of medullated outer-coat fibers whereas
woolled sheep had the highest % and the longest of under-coat fine fibers.

b) Under-coat fibers:

The average under-coat fiber percentage was 43.66+2.931%, where
values were 37.5+4.13 and 49.7+4.01% in hair and woolled fleeces,
respectively. These results might indicate that the under-coat, besides jts
biological function, could be processed, when clipped, in local woollen
products. However, the average under-coat fiber length was 2.66+0.160 cm),
where values were 2.35+0.184 cm and 2.93+0.248 cm for hair and woolled
fleeces, respectively. Furthermore, the under-coat fibers had important
characteristics suitable in the textile industry; the number of crimps/cm were
3.08+0.098 on the average, where values were 3.26+0.168 in the hair fleeces
and 2.92+0.1068 for the woolled fleeces. The average under-coat fiber
diameter was 20.36+0.562 um, where values were 20.18+0.825 Lum for hair
and 20.57+0.771 um for woolled fleeces. These results might recruit the
under-coat for handicrafts, and would be considered as = non-agricultural
activity for the development of the area.

Medullation: .

Medulla is an important element, as spinning properties of medullated
fibers are lower and in dyeing they dye in a lighter shade. Biologically, the
main function of medulla is to increase the protective properties of the fiber by
adding internal air spaces (Berger and Mauersberger, 1948). Medullation
- index might be considered an easy method to express medullation in the
whole fleece. The method was adopted and modified by Guirgis (1973) from
Pilkingten and Purser (1958). In the present work, medullation index averaged
26.17 for the total fleeces, where values were 29.08 and 23.31 in hair and
woolled sheep, respectively (Table 1).

The incidence of medullation and animals ability to regulate their rectal
temperature was reported to he correlated (r=0.95) in Shorthorn and Zebu x
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Shorthorn cattle (Dowling, 1859 a). in his study of the medullation of the

hair coal as a factor in heat tolerance, he reported a difference between
groups and between seasons for the same group in rectal temperature (low
rectal temperature taken as indicating heat tolerance) and in degree of
medullation.
It was suggested that a higher degree of medullated fibers in the summer coat
of Bos indicus would help animals to be more heat tolerant than other
European breeds (Dowling, 1859 b, Schleger and Turner; 1960; Hayman,
1965). d

Dowling (1959 a & b) warking on different breeds of cattle, reported that the
major change in heat tolerance appeared to be associated with changes in
medullation.

Dowling (1956); Ibrahim (1979) and Finch (1983) showed that the calf with
long woolly coat would not be able to dissipate heat, thus depressing the
physiological function, whereas a sleek shallow coat in cattle would be in
favour of thermal balance and maintenance of productivity. Heat exchange
through coat depends on the physical characteristics of hair fibers (density,
depth, medulla, diameter, colour, solar absorptivity and reflectivity). Other
factors such as skin temperature, air temperature, wind speed and thermal
radiation were involved (Gebremedhin et al., 1987).

Benjamin (1985), studying Jersey, Hereford and Charolais cattle, In India,

reported that during winter months, there was a reduction in the number of
hairs having continuous medulla. This might possibly assist in a decrease of
an outward flow of heat through the hair coat during winter months.
Govindiah and Nagarcenkar (1983), studying Brown Swiss, Jersey and
Sahiwal cattle in India, reported that the thicker shorter medullated hairs in
summer months would enhance air movement at skin surface resulting in a
good opportunity for moisture evaporation and consequent transmission of
heat from the skin.

In the present work correlation between % of outer-coat {medullated fibers)
and rectal temperature at 2.00 pm in woolied sheep was 0.69. This might
mean that about 48% of variability in rectal temperature could be explained by
medullation in the outer-coat. This might reflect the role of medullation in
regulating rectal temperature, hence, its contribution to heat tolerance.

Thermal responses:

Some physiological parameters were measured on a group of sheep and
goats, (30 sheep and 13 goats) during the second visit of February 1896, and
it was found that hair sheep seemed to give better response when exposed to
the weather conditions, where the hair group had lower coat, skin and rectal
temperatures, than those with woolled fleeces. Results might indicate that hair
coated sheep might be more suitable under the existing hot arid environment,
hence the high frequency of hair sheep.
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The use of wool in handicrafts;

Clip preparation of fleeces and classing into grades, suitable for different
products, are required for processing of animal fibers. This would be suitable
to make the best use of the available meagre resources to maximize returns,
hence sustainable development of the area. Woolled fleeces were sorted into
two grades, according to the kemp content:

1. Grade 1 had a content that ranged from no kemp to low, which
corresponded to 0-1 kemp scale. The staple length ranged between 1.6
and 6.0 cm with an average of 3.8 cm and that fiber diameter ranged from
24 to 112 um with an average of 34.2 um.

This grade could be used in knitteds and blankets.

2. Grade 2 had a medium to high kemp content, which corresponded to 2-3
kemp scale. Staple length averaged 4.05 cm (that ranged from 1.6 to 9 cm)
with a mean fiber diameter of 79 um, the range of which was 44-130 um.

This grade would be directed towards floor coverings.

It was suggested that introducing simple technology would upgrade
products, hence higher prices would be obtained. The use of a spinning wheel
would help in producing spun yarns that are more uniform than those hand-
spun. Itis worth noting that grades of woolled fleeces represented 59 and 41%
for grades 1 and 2, respectively.

It was shown that the percentage of kemp fibres that carpet wool buyers
found acceptable was 3-5% (Nash, 1964). Earlier studies (Guirgis et al., 1982)
reported a high heritability estimate of 0.43 of kemp. Hence, selection against
kemp would be recommended, and that would be coupled with fleece opening
and less dense wool which would not contradict with heat tolerance of animals
to the surrounding hot environment.

However, selection against kemp could be done at an early age of lambs at 4

weeks of age. Selection would be recommended too for a longer staple, at

least 7 cm to be more suitable for carpet wool yarns. However, it was reported
that selection against kemp would be accompanied by an increase in staple

length and fleece weight (Guirgis et al., 1982).

Goat's coat:

From a total number of 55 samples only 2 (3.63%) showed an under-coat
during winter whereas during spring all samples possessed only an outer-coat
‘and that 99.82% of the total fibers were those of the outer-coat. Similar resuits
previously reported by El-Ganaieny (1996) showed that goats raised at
Maryout experimental flock had 99.37% of their fleeces as an outer-coat
whereas at Kostal, at the extreme south of Egypt at Naser lake shores, goats
had an outer-coat that composed 95.44% of the fleece fibers. This might be
attributed to the nature of outer-coat as being highly medullated and sparse,
thus assisting heat dissipation from the body in the prevailing hot conditions.
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The relatively high average fiber diameter (73.51 mm) (Table 3), might be
due to the contribution of relatively highly medullated outer-coat fibers, where
percentages were, 33.12, 25.19, 29.49 and 11.62 of A, B, C and D fiber types,
respectively. This might confirm the role of medullated fibers required for
protection of animals. Medullation index and coat depth were highest during
spring than those during winter,

Table 3. Some traits of goat fleeces, raised under the triangle environment and
some thermal responses.

Group  Fiber  Staple Coat depth {cm) Medu-  Thermal response {(oC})
difum) length Dorsal Lateral Total llation Coat  Skin Rectal
(cm) index temp. temp. temp.
1 75.53+ 5.1+ 1.80+ 1.58+ 1.70+ 33.65+ - - -
5052 0.292 0103  0.120 0.093 1.766
2 69.56% 5.24+ 1.98+ 220+ 2.11+ 31.79+ 2881+ 37.51+ 38.88+

2499  0.400 0.117 0.094 0.088 1.889 1.002  0.397 0.177

3 74.50+ 5.72+ 597+ 563+ 580+ 41.99+ - ¥ -
1706 0.344 0375 0412 0.337 1.058

Overall 73.57+ 544+ 397+ 3.78+ 3.89+ 3761+ - - =
1.599  0.211 0.342  0.337  0.321 1.030

Table 4. The outer and under coat fiber percentages in the fleeces of goats

Group  Outer-coat fiber types Under-coat
A B C D Z Fiber X Fiber  Crimps
% % % % % length % iength fom

{cm) {cm)

1 16.58+ 28.95+ 3145+ 22.68+ 0067+ 454+ 033 2.70+ 209+

. 3.774  4.067 4579 7.073 0331 0.175 0115 0

2 17.61+ 2111+ 32.74+ 26.48+ 99.55+ 5.68+ 043 4.80+ 2.9+
3.368 3.383 4442 7005 0446 0.368 0.123 0.313

3 47.47+ 2533+ 2716+ 0 100.0+ 747+ 0 - -
5.299 3.9397 5.881 0 0.453

Overall 33.12+ 2519+ 29.49+ 1162+ 99.82+ 6.35+ 0.18+ 4.55+ 2.9+
3645 2441 3427 2833 0.130 0.308 0.127 0.250

Thermal response of goats was much better, where physiological
parameters were lower than those of sheep in general and those with hair coat
in particular. This might be due to the absence of the insulating layer of the
under coat in goats, hence the easy transfer of metabolic heat through
dissipation in goats. The physiological responses, showed a thermal
temperature gradients of 10.070C (rectal-coat) and of 8.700C {skin-coat),
where the average ambient temperature was 31.250C with 40.50% relative
humidity, hence the difference in gradient between rectal and skin
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temperatures would be 1.370C. The high gradient (Rectal-coal) might confirm
the role of coat as a bad conductor of heat.
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