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he present study was undertaken to investigate the effect

of two seasons of the year, summer and winter, on the
morphology and structure of the different skin components
of three sheep breeds; Kanzi, Maneit and Aboudeleik. The
study was carried out on thirty adult ewes in Hederbah
valley, Halayeb and Shalateen Research Station, belonging
to Desert Research Center. The station lies at 1400 km to the
south east of Cairo.

Sheep skin consists mainly of epidermis and dermis.
The epidermis composed of stratified squamous keratinized
epithelium and its thickness differed significantly according
to different breeds.

The dermis consists of connective tissue which is
divided into an upper papillary layer and a lower reticular
layer. An opposite trend to that exhibited by the dermal
average thickness was observed in relation to coarseness.

The histological measurements taken for the sweat
glands showed that there were significant differences
between the three breeds and that the size increased
significantly in summer season in comparison with winter
season.

Secondary to primary follicle ratio (S/P ratio) was
affected significantly by both breed and season.

The structure of the wool follicle in the sheep skin
revealed that it consisted of outer root sheath and inner root
sheath which could be divided into Henle’s layer, Huxley’s
layer and cuticle.

There was an increase in the external and internal
diameters of both primary and secondary follicles from
summer to winter. While follicle wall thickness showed a
noticeable decrease in summer irrespective of follicle types.
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Generally, seasons affected fibre diameter where the
highest diameter was found in summer. The relative width of
the medulla increased with increasing fibre diameter.

The coat fibres in the three breeds were of bimodal
structure consisting of outer and under coats. The outer coat
percentage in the fleece increased significantiy in summer
season.

The kemp and A type fibres were found to have
higher percentages than those of type B and C in the outer
coat of different breed fleeces at different seasons for all
body positions studied.

Aboudeleik breed had the highest percentage of the
under coat fibres. Whereas, the dorsal body positions had
greater amounts of the under coat fibres than those of the
lateral positions. In all breed groups there was a significant
increase in the under coat fibre length from summer to
winter. The number of crimps/cm in the under coat fibres
was significantly higher in winter season.

Keywords: Sheep skin, Wool follicles, Sweat glands, Histology, Coat
composition.

The Halayeb, Shalateen and Abou-Ramad triangle region southeastern
portion of Egypt has a vital and strategic importance to the country. It is
characterized by a broad biodiversity of both plant and animal resources.
The income of most of inhabitants in the triangle depends basically on
raising, trading and marketing of animals, mainly camels, goats and sheep.
Attention has been recently directed towards improving and developing the
animal resources in this triangle region.

Unfortunately, little information is available with regard to the
phenotypic and productive performance of sheep, camels and goats in this
region. Therefore, classification and identification of animals are critically
needed in order to raise the social life and income of inhabitants.

The integument of an animal is the protective cover of its body, and
the medium through which the animal is in continuous contact with its
surroundings. The role played by the skin in the adaptation of the animal to
its environment is manifested through the various modifications of this
important tissue and its structure in various species living in different
habitats. The different types of hair coat in mammals are examples of these
modifications. '

The coat is an important structure which affects the response of
animals to their surrounding environment. The changes in coat components
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of animals as well as seasonal changes could be of ecological significance
(Hayman and Nay, 1961).

About half of the sheep population in the triangle region have a hair
cover and the fleece structure consisting of outer-coat of kemp and coarse
fibres and an under-coat of fine crimpy fibres (Guirgis and El-Ganaieny,
1998).

The study of the skin in the different sheep breeds in the area would
have economic implications, in that it would establish the basic scientific
data to assess wool production, quality and quantity.

The objective of this study is to investigate the histological structure of
the skin and its different components and some coat characteristics of the
different sheep breeds in the region of the Halayeb, Shalateen and Abou-
Ramad triangle. Emphasis was placed on the qualitative and quantitative
comparisons of some elements in the skin and the coat that are related to
wool production and physiological adaptation. This would likely help in
planning specific strategies for development of animal production in the
triangle region.

MATERIALS AND METHODS

The experimental work of this study was carried out in 2001 in
Shalateen Research Station, belonging to the Desert Research Center,
Ministry of Agriculture and Land Reclamation, Egypt. The station is located
in Hederbah valley, Red Sea Governorate.

The station lies at 1400 Km to south east of Cairo (Latitude 22° 00
and 23° 30" N and Longitude (34° 30" and 35° 00" E). The study was carried
out on thirty ewes aged two years of three local sheep breeds (Kanzi, Maneit,
and Aboudeleik).

Wool and skin samples were collected twice from ten animals each of
the three local breeds. The first collection was in July (2001) that represented
the mid swmmer season where the air temperature was 39.9 °C and the
relative humidity was 39.4%. The second collection was 6 months later
during January (2002) that represented the mid winter season where the air
temperature was 25 °C and the relative humidity was 80.2 %.

The skin samples were carefully taken from the mid side position of
each animal by means of a curved scissors and flattened on foam then fixed
in calcium formol for about 24 hours (Barker, 1958), washed and left for 24
hours in distilled water and preserved in 70% ethanol. Dehydration was
accomplished by transferring the samples into ascending series of ethanol
(30 minutes in each of 70%, 80% and 90% ethanol, and finally two changes
each for 15 minutes in absolute ethanol). Clearing was achieved by keeping
samples in benzene for 30 minutes. Impregnation was carried out in paraffin
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wax. From paraffin blocks transverse and perpendicular sections of 6-8
microns in thickness were prepared

For general histological observations, sections were stained with
Haematoxylin and Eosin stain (Drury and Wallington, 1980). Suitable
sections from each sample were selected to study the wool follicle
distribution and the ratio of secondary to primary follicles (S/P ratio) was
calculated. An image analyzer (LEICAQS00MC) with lenses 10/0.847 and
40/0.65 was used for the quantitative histological studies including the
external and internal diameters of the wool follicles. Then the follicle wall
thickness was calculated. The wall thickness of the sweat gland was also
measured. The wool fibre diameters and medulla thickness were measured
by the 10/0.847 lens of the image analyzer. Vertical sections were used to
measure the thickness of different skin layers, which included the epidermis
and dermis.

Wool samples were taken from six positions in each animal (three
dorsal, Wither, Back and Hip, and three laterals, Shoulder, Midside and
Britch). All samples were tested for fibre type ratio according to the method
followed by (Guirgis, 1973). The samples {(not less than 200 fibres each)
were sorted into outer and under coat. Outer coat fibres were classified into 4
types, kemp, A, B and C fibre types as reported by El-Ganaieny (1996). The
average fibre lengths of both outer and under coats were measured. The
number of crimps per cm was counted in the fine fibres of the under coat.

Data were statistically analyzed according to SAS (1995) using
general linear model (GLM) followed by Duncan’s muitiple range test to
examine the significance of differences between means.

RESULTS AND DISCUSSION

The skin of sheep appeared to consist of two main layers, a thin outer
layer, epidermis, and a thicker inner layer, dermis (Fig. 1). Wool grows from
small structures in the skin known as follicles, and these together with their
associated glands (sweat and sebaceous glands) and errector muscles, were
enveloped by the dermis

There was a general tendency for the skin to vary in thickness
according to the coarseness of the fleece, being thickest in the Maneit (Fig.1)
which possessed the coarsest fleeces.

Epidermis

The thickness of the epidermis was also roughly associated with the
coarseness of the fleece it was thickest in the Maneit and Aboudeleik breeds
(26.6 and 27.8um) (Table 1).
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Fig. (1). Vertical section of the skin of Maneit breed showing its average
total thickness. (Hx. E., x 40).

Table (1). Mean thickness of the epidermis, dermis, sweat glands (um =
SE) and secondary to primary follicles ratio (S/P ratio) in
the skin of different sheep breeds at different seasons.

w Maneit Aboudeleik | Overall mean
Season
Summer 24.8+0.8 23.1+£1.2 264+ 1,2
Epidermis | Winter | 220+08 | 300+12 | 292412
Overall mean 23.4° 26.6° 27.8*%
Summer 707.6£15.0 | 926.2+0.5 715.0°
Dermis Winter 654.0:38.6 | 734.2+24.9 | 745.5:28.8 722.7°
Overallmean | 6275 | 7147" 830.6"
Summer 10.620.1 8001 | 93"
Sweat gland | Winter 9.6+0.1 6201 | 85"
Overall mean 10.0° 847 7.172°¢
Summer | 2401 2.7£0.1 3.120.1 2.7°
S/P ratio Winter 29+0.1 3.4+0.1 3.6+0.1 34"
Overall mean 25°¢ 29° 3.4°

Values followed by different letters are statistically different (p<0.05).

The differences in the epidermal thickness between breeds might be
due to dilferences in the thickness of the two main layers constituting i,
stratum Malpighii and stratum corneum, as demonstrated by Mahgoub ef al.
(1974). Also, Diomidova (1961) studied the structure of the epidermis in
different breed groups which did not differ except in the number of cell
Jayers in forming the stratum Malpighii, which seemed to be generally
related to its thickness.
Dermis

The dermis or corium could be conveniently divided into two lavers.
an upper papillary layer and a lower reticular layer (Fig. 2).

The average thickness of the dermal layer in the skin differed from
one breed to another as it was thickest (830.6pm) in Aboudeleik (Table 1).

The thickness of the dermal layer in this breed is greater by about 13.9
and 24.4 % than that of both Maneit and Kanzi breeds respectively. The
difference might be due to the greater thickness of the wool-producing zone.
the papillary layer, in Aboudeleik breed.

However, a trend may be observed (Table 1} which was opposite
to that exhibited by the average thickness in relation 1o coarseness. The
average thickness of the dermal layer was different significantly among
breed groups, while the difference in different seasons was statistically
nonsignificant.
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2

Fig. (2). Vertical section of sheep skin showing the different dermal layers and
their components. errector pili muscle (EPM); papillary layer (P);
reticular layer (R); sebaceous gland (SbG); sweat gland (SwG); wool
follicle (WF). (Hx. E., x 100).

Sweat glands

The overall mean of the sweat gland thickness was significantly
higher in summer than in winter (9.3 and 8.5 um respectively).

Table (1) and figure (3) showed that the overall mean of sweat gland
thickness was the highest in Kanzi breed, followed in a decreasing order by
Maneit and Aboudeleik breeds with significant differences (10.0, 8.384 and
7.2 pum respectively).
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Fig. (3). Transverse section of the sweat gland of Kanzi breed skin
showing its thickness in summer. (Hx. E., x 400).

Wool follicle types

Two main types. primary and secondary follicles were distinguished.
The primaries were the largest (Fig. 4) arranged in groups in the skin (often
three primaries in cach group). The sccondaries were more numerous and lay
to one side of the primaries. This was in agreement with the general pattern
in sheep as reported by Carter (1955).

The fundamental differences that distinguished the skin follicles
were that the primaries had a sweat gland and an erector pili muscle,
whereas the secondaries had netther of these. However, both types possessed
sebaceous glands (Figs. 5 and 6).

Egyptian 1. Desert Res., 57, No.2 (2007)



410 Abdou, A.S. et al.,

4

Fig. (4). Vertical section of sheep skin showing its detailed structure.
Dermis (D); epidermis (Ep); errector pili muscle (EPM);
primary follicles (Pr); sebaceous gland (SbG); secondary
follicles (Sc); sweat gland (SwG). (Hx. E., x 100).

5

|

Fig. (5). Transverse section of sheep skin showing a primary follicle and
its associated structures. errector pili muscle (EPM); primary
follicle (Pr); sebaceous gland (SbG); sweat gland (SwG). (Hx.
E., x 400).
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Fig. (6). Transverse section of sheep skin showing a secondary follicle
(Sc) and the sebaceous gland (SbG) associated with it. (Hx. E.,
x 400).

Secondary to primary follicle ratio (S/P ratio)

The S/P ratio is defined as the number of secondary follicles to
each primary follicle. The overall mean of S/P ratio increased significantly
from summer to winter by the values from 2.7 to 3.4 (Table 1). This may be
associated with follicle activity in which catagen phase (the stages of
decreased S/P ratio), the follicle regresses, fibre growth stops and the brush
end is formed (Speedy, 1992). Hekal (2001) explained the changes in mean
S/P ratio between different seasons in Baladi goat in view of some secondary
follicles that would become inactive especially at the stages of decreased S/P
ratio. These follicles were receded towards the epidermal surface of the skin
forming fibres with brush ends and producing dormant dermal papillae. The
histological sections showed that some follicles might be at to shallow in
depth to be included in S/P ratio estimate.

The highest mean value of S/P ratio was noticed in Aboudeleik breed
(3.1£0.1), that is probably of adaptive significance for this breed . (Mahgoub
and Bugis (1985) reported that the relatively higher density of secondary
follicles, which produce finer hair or wool, in the coat of Harri sheep made
this breed having higher S/P ratio than that of Najdi breed and attributed it to
a probably adaptive response from this breed which was developed in the
relatively colder climate of Hijaz mountains. Champion and Robards (2000)
reported that Merinos have a higher S/P ratio than the Australasian carpet
wool breeds.
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Generally, the decrease in S/P ratio observed across the different
breed groups may be due to a deficiency in the number of initiated and/ or
matured secondary follicles during pre-natal and early postnatal life of lambs
born and raised under severe desert conditions found in Halayeb, Shalateen
and Abou-Ramad triangle. Also, adverse nutrition has been shown to cause a
permanent decrease of secondary follicle population and S/P ratio (Schincke!
and Short, 1961).

The low S/P ratio of the tropical and subtropical breeds might indicate
the sparse, less dense and coarse coat, which might be suitable for animals in
a hot environment. In the present study S/P ratio was calculated to show that
the performance and activity of the wool follicles coincide with the
adaptation of the animals from different breeds to the surrounding
environmental conditions.

Structure of the wool follicle

The wool follicle appeared to consist of an external connective tissue
sheath (the dermal root sheath) derived from the dermis and an mternal root
sheath derived from the epidermis (Fig.7). The dermal root sheath is
composed of three layers, the outer and inner layers and the glassy
membrane. The epidermal root sheath could be distinguished into inner and
outer components. The outer component and the outer root sheath possessed
a single row of tall cells that were directly in relation to the glassy
membrane. The inner root sheath consisted of three distinct layers: Henle’s
layer, Huxley’s layer and the cuticle and they appeared arranged
concentrically from outside to inside (Fig. 8).

Fig. (7). Transverse section of a primary follicle of sheep skin showing
its dermal root sheath (D R Sh), epidermal root sheath (Ep R
Sh) and different wool fibre layers. Cu, fibre cuticle; Co,
cortex; M, medulla. (Hx. E., X 400).
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Table (2). Mean external and internal diameters and wall thickness of

both primary and secondary wool follicles (um % SE) in the
skin of different sheep breeds at different seasons.

Folliale jurd Kanzi Maneit' | Abondeteite | OYETH ]\

type Season mean |

g Summer 1434526 | 149238 | 1211242 | (402" |

Primary = ; T = e ST |

follicle Winter 44,1 £4.8 | 143.14£54 164.8 +4.6 ESLS" |

External Overall mean 143.8° 147.2° 140.8" 143.8° |

diameter "o | Summer 529505 | 42306 | 412206 | 464" |

f:l(hoc?e A% [ Winter 198+00 | 545109 | 522206 | 524 |

Overall mean S22t 463° 46.9" 1
T Summer 90.7 2.1 1059 « 3.1 812434 928"

i Winter 868-39 | 943:44 | (111+37 | 979" |

Internal . Overall mean 89.8° 102.1° 95.1" ) |

diameter Sonidiey Summer 20802 16.8 =03 18403 TRES

}oll:‘t";edr} Winter 198 £04 | 214404 19.6 = 0.3 20.1*

Overall mean 206" 18.3° 18.9° |

Primary Summer 52712 432+ 1.7 Pixls 47.433° |

L finte 58.1 = 82 53742, 53891 |
follicte Winter 8.1+ ‘2_1 44 \. + FJ 3.7 3 ! 1891

. " Qverall mean 53.9 43.0 45.6 |
Wall thickness > =P e 5

s b Summer 322404 254 £0.5 233%03 2750 |

':];‘L’;'e Y MWinter 300207 | 331207 | 327405 52 |

Overall mean L6’ 27.9° 279" ]

Values followed by different letters are statistically different (p<0.05).

Fig. (8). Transverse section of a primary follicle of sheep skin showing

different layers of weool follicle and the wool fibre. connective
tissue sheath (CT); outer root sheath (ORSh); follicle cuticle
(C); Henle’s layer (Hn); Huxley’s layer (Hx); Glassy
membrane (Gm). (Hx. E., X 400).
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uniform change in external and internal diameters of secondary follicles than
that of primary ones.

From another point of view, the fluctuations in the follicle diameter
may be attributed to the changes in follicle activity during development of
the wool fibres, thus the size of the follicle or its various parts may vary
throughout its life (Burns, 1966).

A significant change occurred in the external and internal diameters of
both follicle types during different seasons in all breed groups used in this
study and this may be due to different rates of cell division associated with
seasonal variations in climate as explained previously by El-Ganaieny and
Abdou (1999). The follicle wall thickness of the primary and secondary
follicles in all breed groups had the highest value in winter season which
accompanied thickening in Huxley’s layer of the inner root sheath and this
was acclaimed by Priestley and Rudall (1965) and Priestley (1967). They
also stated that the seasonal variation affects the direction of the matrix
production. In winter, the Huxley’s layer becomes thick due to the
proliferation of the cells in the fibre matrix towards its production rather than
towards the growth in fibre thickness, these results in the production of thin
fibre. In summer, the fibre matrix directs its activity to the fibre formation so
the fibre becomes thick in its diameter and the Huxley’s layer returns to its
normal thickness, consequently the foilicle wall thickness decreases.

Wool fibres

Wool fibres could be divided into many categories according to their
diameter and existence of a hollow center known as the medulla. The fibre
types were fine, hair or coarse and kemp.

The woo! fibres were composed of a thin outer layer (the cuticle) that
surrounded the cortex, which in turn surrounded a central medulla (Fig 7).
The cortex formed the bulk of the fibre substance, and the cuticle provided a
covering surface. In the kemp and coarse fibres there was a large central core
(the medulla) that contained apparently empty spaces filled with gases
probably air.

Medulla

The medulla is an important characteristic structure in sheep fleeces
because of its association with hairiness. Generally, the greatest primary
fibre medullation was exhibited by the Maneit breed, reaching an average of
61.3%. Aboudeleik breed had lowest medullation percentage in primary
fibres, while the Kanzi breed represented an intermediate medulla
percentage (Table 3). This result is in harmony with those obtained on fibre
diameter of the different breeds in the present study. The mean fibre medulla
thickness in the winter season was 82.5% of that in summer. The higher
degree of medullated fibres was encountered in summer coat. Moreover, the
highly medullated fibres, the kemp fibres, showed a significant increase in
summer season, and it is believed that high degree of medullation in the coat
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fibres helped in reduction of external heat load (Benjamin, 1985). In the
present work, Maneit breed, had the coarsest fibres, and the percentage of
medulla in its fibres in winter represented 76.6% of that in summer. While,
in case of Kanzi and Aboudeleik breeds the fibre medulla in winter
represented 81.6 and 92.5% that of summer season, respectively. It was clear
that during winter months, there was a reduction in the number of fibres
having continuous medulla. This might possibly assist in a decrease of an
outward flow of heat through the wool coat during winter months
(Benjamin, 1985). Also the thicker shorter medullated fibres 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 as explained by Govindiah and Nagaroenkar (1983) in Indian
cattle.
Table (3). Mean fibre diameters of both primary and secondary wool
follicles and medulla thickness in the primary fibres (um %

SE) in the skin of different sheep breeds at different seasons.
tn of ¢

Follicle type SeasonBreed Kanzi [ Maneit J Aboudeleik Overall
Primary Summer 82520 [ 99.4+29 107336 .
follicke Winter 815:37 | 88541 795%32
Overall mean 823" [ 958" | o9t9* | |
Second Summer 16.5+0.2 16.8+0.2 18403 .
oliere | Winter 198£040 | 204+04 19.6+0.3 201 °
Overall mean 173° 183° 189°

Summer 495+2.6 66.5+3.8 412446

Medulla Winter 40.7+48 509+£34 38.1+£42

Overall mean 475° 613" | 395 ]

Values followed by different letters are statistically different (p<0.05).

The medulla thickness was affected significantly (P<0.001) by the
breed (Table 3). The hairy fleece, represented by Maneit breed, had the
thickest medulla (61.3um) than the other two breeds, Kanzi and Aboudeleik
(47.5 and 39.5), respectively. This was in agreement with El-Sherbiny and
Markotic (1974) who showed highly significant breed effects on the medulla
thickness when they studied Barki, Ossimi, Rahmany and Merino sheep.
Guirgis et al. (1978) also observed that the breed had a significant effect on
medullation in two fragi coarse wool breeds and their reciprocal crosses.

The seasonal and nutritional effects on medullation of both coarse and
fine fibres were recognized in Halayeb, Shalateen and Abou-Ramad triangle
which have a higher ambient temperature and scarce nutrition. Scobie ef al.
(1998) found that the high protein diets increased the proportion of
medullation to 5.6 vs. 3.8 for low protein diets (P<0.01). Also the same
authors concluded that the proportion of medullation in Romney wool could
vary independently from average fibre diameter.
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Fibre diameter

The activity of the wool follicle culminates in the production of the
fibre. Fibre diameter is the most important character affecting spinning count
and the economic value of wool. The present study indicated that the effect
of breed on the fineness of wool was highly significant (Table 3). In Kanzi
breed fibre diameter was lesser than in the other two breeds. The Maneit
breed, on the other hand, could be classed as a hairy sheep since it is close to
hair characteristics in average primary and secondary fibre diameters.

Peterson er al. (1998) found that the variation in diameter along fibres
was 24% (P<0.05) greater in the coarse wool sheep than in the fine wool
sheep.

Measurements of the diameter of primary fibres in the present study
indicated that the Maneit breed had the highest mean value (95.8 pum)
followed by Aboudeleik and Kanzi breeds (92 and 82um) respectively.
These values were less than that reported by Mahgoub (1979) in Sudanese
sheep (138 microns). Also, the Indian hair-type sheep have an average
primary fibre diameter of 117 microns (Krishnarao ef al., 1960). Mahgoub
and Bugis (1985) found that mean fibre diameter was 83.3um in Najdi
sheep.

On the other hand, the secondary wool fibres differed significantly in
their mean diameters in breed groups of the present study (Table 3). They
were relatively thin (17.3, 18.3, and 19um) in Kanzi, Maneit and Aboudeleik
breeds as compared to the Indian hair-type sheep which had an average
secondary hair fibre thickness ranging from 22.3 to 32.0um (Krishnarao ef
al., 1960). Also, Sudanese desert sheep had relatively thick secondary fibres,
with average thickness of 25um, (Mahgoub, 1979). On the other hand,
Mahgoub and Bugis (1985) reported an average diameter in Najdi and Harri
sheep of 16.6 and 17.7um, respectively. It is worthy to mention that the
effect of nutrition in one season can affect wool production in the next.
Rowe et al. (1989) working on young Merino sheep observed a carry-over
effect of supplementary feeding during summer and autumn on wool growth
during the following winter.

Relating the fibre diameter to the follicle diameter, it is interesting to
point out that strains with larger follicles had the thicker fibres and vice
versa. The present results indicated that, in the three breeds studied, there
was a relationship between the internal diameters of primary wool follicles
and the diameters of its fibres. The Maneit breed, which had the largest
internal follicle diameter, had the largest primary fibre diameter. The
diameter of the primary wool fibres was 91.6 % from that of the internal
diameter of primary wool follicles in Kanzi breed, and was 93.8% in Maneit
breed while it was 96.7 in Aboudeleik breed. It is obvious that the larger
follicles have greater precursor materials greater number of cells and larger
bulbs as illustrated by Schinckel (1961).
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It seems that the suitable conditions that prevail during a season of the
year always favour the increase of fibre diameter of wool growing during
such season. The histological measurements revealed that wool diameter
reaches its maximum in summer and narrowed again in winter. It has been
shown that the primary fibres diameter in Kanzi breed tended to decrease
during the winter months to about 98.7% of that found in summer and to
88.9% in Maneit breed and to about 74.1% in Aboudeleik breed.

Schlink er al. (1996) illustrated that there is a highly significant impact
of season upon fibre diameter with maximum and minimum values in spring
and autumn, respectively in grazing Merino wethers. Summer fibre
diameters are 1.3 to 1.7 times greater than in winter, in Romney, Perendale
and Scottish Blackface (Dick and Sumner, 1997).

Coat fibre types

In the three breeds of sheep, the coat fibres were of bimodal structure,
consisting of two main types. The first is the outer coat, which contained
kemp and coarse fibres that were highly medullated and act as camouflage to
hide animals from predatory animals on range and forests. The second is the
under coat, which contained fine and crimpy fibres and is known to play an
important role in thermoregulation especially during cold conditions.

The average percentage of fine, coarse and kemp fibres in the three
breed groups was (44.2, 38.9 and 19.9); (47.6, 26.6 and 25.7) and (54.2, 37.2
and 8.6%) in Kanzi, Maneit and Aboudeleik breeds respectively. Guirgis
(1973) and Guirgis er al. (1978) found that the percentage of true wool,
coarse and kemp fibres were (60.41, 35.1, 4.4); (57.1, 43.6, 0.1) and (34.8,
63.4, 0.9) in Barki, Awassi and Karadi breed.

The present findings indicated that body position had an effect on the
percentage of the fine fibres but had no effect on kemp and coarse fibres
(Table 4). However, the lateral positions recorded the higher percentage of
kemp fibres than the dorsal ones (66.9 vs. 31.8), (81.5 vs.58.2) and (13.6
vs.11.1) in Kanzi, Maneit and Aboudeleik breeds respectively. The same

trend was observed in both fibre types A and B for lateral and dorsal lines in
Abouideleik breed (46.6 vs. 45.6) while the opposite case was detected in
Kanzi and Maneit breeds (23.9 vs. 29.4 and 22 5 vs. 31.8), respectively. On
the other hand, the fibres from type C recorded higher percentage in. the
latera! line than that of dorsal line in Kanzi breed (1.7 vs.1.2). While in the
Maneit breed percentage of fibre type C was greater in the dorsal line than in
the lateral one (3.1% vs.0.1%). In case of Aboudeleik breed the dorsal line

had a percentage of 4.7 from C fibre type while the lateral line had no fibres
from this type.
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Table (4). Mean percentage = SE of both coat and fibre types in the
fleece of different sheep breeds at different body positions.

l—_- Breed ’—q Overall
Fibre type Kanzi Maneit Aboudeleik
Position mean
Wither 311475 | 308+66 | 33.5+98 33.71
% Back 41775 | 497266 | 332498 | 435
| Hip 540+75 | 542+66 | 533+98 sie™ )
| Outer coat | Shoulder 61775 | 56766 | 552+98 573" |
Midside | 587+75 | 633+6.6 | 44.7+938 60.3 "
‘ Britch 718275 | 63966 | 521+98 66.2"
Overall mean 55.8* 52,31 458"
Wither 3.0%53 13.8+4.7 02+6.9 93"
Back 15153 | 208x47 2669
| Hip 13.6+5.3
Kemp Shoulder 12853
Midside 244£53
Britch 29753 | 28547
Overall mean 16.9° 257 | 8¢ [
Wither 179+ 6.5 94+£57 16.3 8.6
Back | 147x65 [ 147+57 | 132%86
Hip 30165 | 165257 215
A Shoulder 38665 | 224+57 29.1°
Midside 1 263+65 | 301£5.7
Britch 324+65 | 25757 | 32786
Overall mean 28.8° 18.3 | 226™ 1 ]
Wither J 87+4.1 | 69+37 [48+54
| Back 11.74.1 13.9+3.7 14854
Hip 9.0 £4.1 109+3.7 | 159£54 10.1
B Shoulider 8.6+4.1 8.9x3.7 14.9%5.4 967
Midside 75+4.1 4.8+37 183+5.4 8.4°
| Britch 78%4.1 87+37 134+54 8.8"
Overall mean | AL 7.6 _
Wither 0.0 0.0 21+12
Back 0.0 0.0 2612 2,67
Hip 12209 | 3.1%08 0.0
C | Shoulder mo.s 0.0
Midside 1 00 0.0 0.0
Britch 0.0 0.0 0.0
- 0.9° 08° | 2.1°
Wither 68.9+7.5 69.1 £ 6.6 66.5+9.8 663"
Back | 583+75 56.5 ™
Hip 46075 | 45866 | 46798 48.3 "
Under coat | Shoulder 383+7.5 | 433+6.6 | 448+98 42,7
Midside 413+75 | 367+66 | 553+98 3979
Britch 28275 | 36066 | 479938 33.8 ¢
Overall mean 44.2° 476™ | s42 [ ]

Values followed by different letters are statistically different (p<0.05).
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In all the three breed groups, the dorsal parts of the body (Table 4)
showed the highest percentages of the fine fibres which constituted the under
coat. These values tended to decrease towards the lateral parts. The opposite
was noticed in the percentages of the fibres, which constitute the outer coat.
Guirgis et al. (1992) recorded variability in different coat characteristics in
the different body positions of the one humped camel. Also, Hekal (2001)
reported a significant effect of body position on the Baladi goat fibre type
percentage.

The distribution of the outer coat fibres varied between hairy and
woolly fleeces, where the hairy coats as in Kanzi and Maneit brceds
contained higher values of kemp and A fibres (very coarse and medullated)
than the woolly coats as in Aboudeleik breed (Table 4 ). The mean outer coat
percentage was (55.8, 52.3 and 45.8%) in Kanzi, Maneit and Aboudeleik,
respectively, while the percentage of kemp and A fibres were (16.9. 25.7 and
8.6%) and (28.8, 18.3 and 22.6%), respectively in the three breeds. 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.

The opposite was observed in the under coat fibre percentages.
whereas the mean value of the fine fibres (54.2%) was found in Aboudeleik
breed which could be described as the finest breed in the triangle region.
While the under coat fibre values were 47.6% and 44.2%, respectively in
Maneit and Kanzi breeds as representing breeds with hairy fleeces (Table 4).
These results might indicate that the under coat besides its biological
function could be used when clipped in local woolly products. Guirgis and
El-Ganaieny (1998) recorded that the percentage of under coat in hairy and
woolly fleeces in sheep raised in Halayeb and Shalateen triangle was
37.5¢4.1 and 49.7+4.0, respectively.

Sheep could adapt themselves to seasonal changes by controlling the
character of the wool coat and develop a suitable coat for differcnt climates.
The activity of the wool follicles represented by resting and activity and the
fibres produced are involved in this process. However, it is a relatively slow
operation and the animal requires advanced warning for seasonal changes.
Monthly changes in temperatures could give signal of approaching hot or
cold season but these are erratic in comparison with day length. Therefore.
photoperiod has been considered to be of important role in controlling the
character of the coat by modifying neuro-secretory rhythms via the pineal
gland, which would ultimately affect the initiation of hair growth (Lynch and
Russel, 1990).

The proportion of various fibre types appeared to vary considerably
according to season as the latter showed effect in all traits studied (Table 5). The
percentage of the outer coat was higher in summer and tended to decrease in
winter, while, the percentage of the under coat showed the opposite trend. It is
obvious from table (5) that the mean percentage of kemp fibrcs was higher in
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summer than in winter (20.3 and 15.5). Also, the mean percentage of coarse
fibres (A, B and C) showed the same trend where it was 34.5% in summer and
31.8% in winter. There was a relatively greater increase in the percentage of the
kemp and coarse fibres with a corresponding decrease in the fine fibres in
summer season. These might be of biological effect in thermoreguiation, where
such changes parallel the increase in ambient temperature. The presence of
denser winter under coat than that of summer increase the insulating efficiency
of the fleece providing an efficient system of heat conservation during the cold
season and the under coat would act as an insulator against potential transfer of
body heat to cold environment. This was in agreement with the findings of
Guirgis et al. (1992) in camels. The change in climatic condition from summer
to winter might affect regeneration of secondary follicles but not primary ones
(El-Gabbas, 1993). Also, Ryder (1978) reported seasonal variations in the
proportion of inactive follicles in different seasons. McGregor (2002) showed
that the annual clean alpaca fibre growth was affected to a great extent by
seasona! nutritional conditions than the annual wool growth (decline of 33 vs,
17%).

The average outer coat fibres length ranged between 2.61 and 1.84em
for both winter and summer seasons (Table 6). On the other hand, the
average fibre ‘length in the under coat ranged between 1.4 cm with 4.5
crimps/cm and 1.6cm with 5.2 crimps/cm in summer and winter seasons,
respectively. The crimp number/cm in summer and winter was 4.4+0.2 and
4.6+0.1), (5.0+0.1 and 5.7£0.1) and (4.1£0.2 and 5.1+£0.2) in Kanzi, Maneit
and Aboudeleik breeds respectively.

From the previous results, it is clear that the crimp number/cm showed an
increase in winter than in summer season in all breed groups. Thus increasing
insulating capacity through holding more of the still layer of air to decrease the
body heat loss under cold conditions as an adapiation mechanism. Batabyal and
Singh (1983) found that the crimp number/em was 4.0, 5.9 and 6.4 in autumn
and 3.7, 6.0 and 6.2 in spring for three genetically different groups, and the
effect of season was highly significant. It was observed from table (6) that the
Maneit breed had a significantly greater mean number of fibre crimps (5.3) than
the other two breeds Kanzi and Aboudeleik (4.5 and 4.6) although the latter
produced finer wool under semi-arid condition of Egypt. Therefore, it can be
said that type of breed had a highly significant effect on the number of
crimps/cm. Guirgis and El-Ganaieny (1998) reported that the number of
crimps/cm was (3.3+0.2) in the hairy fleeces and (2.9+0.1) in the woolly fleeces.
Abd El-Maguid (2000) found that the average number of crimps/2cm in fine and
coarse fibres in Barki and Ossimi breeds was 5.9, 2.2, 2.6 and 1.4, respectively,
and the breed had highly significant effect on crimps.
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Table (5). Mean length + SE of the outer coat fibre types, under coat and its
number of crimps/cm in the fleece of different sheep breeds at
different body positions.

Fibre type PositionBreed Kanzi Maneit Aboudeleik Overall mean
S
Wither 33+03 2.4
Back 27402 24
. Hip 29102 26™
Kemp Shoulder 2403 20402 2.1+03 2.0°
| Midside 26+02 24202 23203 23"
Britch 32+02 F’“ £0.2 3.1£03 27°
Overall mean 28* 22° 23"
Wither 25202 21202 24+02 22%
Back 27+02 25+02 29+02 26
Hip | 27%02 | 25202 28%0.2 2.5
A Shoulder | 25202 22202 21402 21°
Midside | 2.35£02 2302 2402 23"
Britch 29202 27£02 35202 27"
Overall mean 24 | 230 26° ]
Wither 1.7£0.2 1.8+0.2 22402 18¢
S
Back 20£02 25202 24202 22
24%02 2.1
B Shoulder I8°
| Midside 1702 1.9%
Britch 23£02 ] 237
Overall mean 1.8° 2.0° | 2.4°
Wither - - 17403 170
Back - -
. Hi 13203 15402
¢ Shoulder 1 8+03 05206
Midside - -
_Bf&ﬁF - -
Overallmean | 14" 15"
Wither 1.7£0.1 1.6%0.1
| Back 17201 1520
Hi 1801 1.4+£0.]
Under coat Shoulder 14+0.1 11201
Midside 1401 13200
Britch 1.5+0.1 12+0.1
}"my‘—\’_;—\
Overall mean 1.5 1.4
Wither 42+£03 50£02 J 42+04 46°¢
1 .
3.9£03 49+02 | 46+03 46°
A Hip 44£03 49+02 16+04 418%™
Crimps/cm Shoulder 48203 59403 44+04 520
Midside 48+03 56+03 51204 54°
| Britch 48203 55403 4504 50
| Overall mean 45" 54 ] 46"

Values followed by different letters are statistically different (p<0.05).
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The present study recorded an average fibre fength of 1.6cm with 4.5
crimps/cm in Kanzi breed, 1.4 cm with 5.3 crimps/cm in Maneit breed and
1.7 em with 4.6 crimps/cm in Aboudeleik breed (Table, 6). El-Ganaieny
(1999) reported average fibre length of 1.9 cm with 2.7 crimps/cm in goats
in winter season. While Hekal (2001) recorded average fibre length of 1.1
cm with 3.6 crimps/cm in Baladi goats.

Table (6). Mean percentage + SE of the outer coat fibre types and under
coat in the fleece of different sheep breeds at different

seasons. .
o o —_—
Fibre type Posit Breed Kanzi Maneit Aboudeleik Overall
osition mean
Summer 61.5+3.2 502+3.2 536+4.7 5487
Mo = o = T B
Outer coat %”:L,L]rl 448 £35.2 56.1+4.4 37.13+5.8 47.3
vera 530" 530" 453"
mean i
Summer 15223 | 29.7+23 9.1+34 20.3 *
. Winler 17737 | 169=3.1 0.8x4.1 15.5"°
Kemp Overall
‘ 164" 23.3* 4.1°
| mean
Summer 328+28 14028 239+4.1
A Winler 1 206+4.6 25.6+38 22.6 £5.1
Overall 267" 19.8° 232
mean J
Summer 122+1.8 54+ 1.8 16.7 £ 2.6
B Winter 5629 12.7+2.4 14.£3.2
Overall g g b 9.0b 1542
mean
Summer 13204 | 1.1£04 39206
Winter 1.0£0.7 0.9+0.5
C 3 g
Overall (1" 09"
| mean
Summer 3854£3.2 498+ 3.2 46447
fife 55 59 ) 0+3
Under coat ;\gx/ntlglrl 55.2+3.2 439+ 44 62.9+58
vera 4420
mean

Values followed by different letters are statistically differen?(p<0.05).

[t is obvious from the current study that in all breed groups the britch
position had the longest fibres from kemp, A and B types (Table 7). On the
other hand, the dorsal line positions showed the longest under coat fibres. In
Kanzi and Aboudeleik breeds the wool grown on the midside position was
more crimpy than that in the other positions, while in Maneit breed the
shoulder position had the same trend. It could be seen from the present
results that the crimpiness was affected significantly by the body positions.
Dzabirski et al. (1998) observed significant differences in number of
crimps/cm between samples from shoulder and thigh and from thigh and last
rib in Merinolandschaft breed in the Republic of Macedonia. Al-Betar
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(2000) also showed that, body positions had a highly significant effect on the
number of crimps/cm, whereas, a larger number of crimps/cm was found in
lateral positions than in dorsal ones.
Table (7). Mean length £ SE of the outer coat fibre types, under coat

and its number of crimps/cm in the fleece of different sheep

breeds at different body positions.
Fibre type o Breed Kanzi Maneit Aboudeleik Overall
Position mear
Summer 2.1 x20.1 1.9+ 0.1 22+0.1 200
Winter 3.6+0.1 29+0.1 33+0.3 3.2%
Kemp Overall
era 2.9° 24" 2.8°
mean
Summer 2001 | 1.9%0.] 2.1£0.1 19°
A Winter 33x+0.13 29=x0.1 33+£0.1 3.1*
Overall 2.6 2.4 2.7%
mean -
Summer 1.8+0.9 1.7£0.1 1.9+0.1 187
B Winter 1.9+0.2 ] 29+0. l\“ 29+0.1 26*
Overall 190 230 2.4
mean
Sumimer 1.5£0.1 1.7+ 0.1 1.6+ 0.1 1.5%
C Winter | 13+01 [ 15+0.1 1.4£0.04 1.4°
Overall 14° 161 57
mean |
] T 1 4b
| Summer 1.3£0.1 1300 | 1.6£0.1 1.4
Winter [.8+0.1 14+01 1.8+0.1 le?
Under coat Overall
vera 16" 140 179
mean
AU
Summer 4.44+0.2 49+02 4102 45
. Winter 4.6 +0.1 5.7+0.1 5102 5.1
Crimps/em Overall ——
cra 45" 5.3 4.6"°
mean

Values followed by different letters are statistically different (p<0.05).
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