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ABSTRACT
Fifty three camels were shom and their flecces were weighed and divided into three parts according 0. wdy pasmon
(neck, kump and sides). Traits studied were fleece weight, fiber diameter, staple length, fiber length, crimp frequency of the
Jine fibers, fiber type ratio and madullahon index. The effect of body position on fleece weight and fiber diam eter was also
studied.

Mcwmumdd'mlﬂjmouterlongcaaneﬁbaw{M8%)mthanavemgeﬁberlengﬂraf?& :0.56 ¢em and
inner shori fine crimpy fibers (9.2%) with an average fiber length of 3.8  0.24 em with 1.6 £ 0.18 crimps/om The average
Jleece weight was 1130.7 + 121.96 gm. The mean fiber diameter was 63.9 £ 0.21 uym. The medullation index vas relatively

high (31.31 + 1.405)

Them_;arﬂeececompmenlmqu'ﬂwddes (797.4 + 93.48 gm) while the lowest fleece part was U at of the neck
- (734 = 15.19 gm). The coarser fiber diameter was abserved on the hump samples (80.9 = 0.32um) followed by the neck
samples (56.9 + 0.32pm)and&elmvutmrbatofdaeudes (52.2 = 0.38um). The:muplmgpasmanaﬁbmedbathmm

P<0.05).
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INTRODUCTION
amel hair consists of two coat layers, relatively
coarsc outer hair and inner down fibers. The
under-coat produced by animals living in the hot
desert climates tends to be coarser and sparser than
those from the more temperate climate (Petrie, 1995).
The coat of came] protects it against the intensive solar
radiation and the hot climate; it acts as a barrier against
the environmental heat (El-Hassanein, 1989). Guirgis
et al. (1992) cbserved seasonal changes in most of the
camel coat traits to accommodate the scasonal changes
in the environmental climate.
: The fine inner fibers of camel coat might be
used in yam production. They arc woven or blended
with fine wool for cloth manuficture. The outer coat
fibers are used to make felts, tents, waterproof textures
and for carpets backing (Petrie, 1995).

In Egypt, the total population of camels is

136,312 heads. About 18,129 (13%) of the population
mmﬂwnaﬂhwstemcoastongypt(Smnsucsofﬂle
Animal Production Sector, Egyptian Ministry of
Agriculture and Land Reclamation, 2003).

This work aimed at studying some physical coat

traits of the dromedary camels in this region in order to -

promote the use of camel hair in small scale industries,
hence sustainable development of desert areas.

MATERIALS AND METHODS .

This study was camied out on 53 adult
dromedary camels. At shearing, fleeces (growth of one
year) were divided into ¢hree parts according 10 the
body position (neck, hump and sides). Each part was
weighed, and then sub-samples were collected to smdy
the effect of body position on fleece weight and fiber
diameter. Some coat characteristics studied were
fleece weight, fiber diameter, fiber length, staple
length, fiber type ratio, crimps/cm and medullation

index (Pilkington and Purser, 1958 and Guirgis, 1973).
Measurements were taken on a compound sample.
Fiber diameter: A scction of 1 mm of eich sample at
a level of 2 cm from the base of staples was cut and
snippets were mounted in liquid paraffin (i and spread
on a slide and covered. Relative humidity (RH %) and
temperature (°C) were recorded and cor ections were
made (Anderson, 1955) to get the figures at the
standard conditions (65 % RH. and 20 °C). Not less
than 300 snippets were measured using computerized
image anatyzer (LEICA Q500).

~ To study fiber diameter distritution of the
whole fleece at different body positicns, the fiber
diameters were classified into five clisses: class 1
(< 40um), class 2 (from 41 to 80pum), cliss 3 (from 81
to 120pum), class 4 (from 121 to 160pur1) and class 5
from (161 to <200um). The percentage of cach class
was calculated and Nuostrated in Fig (1).
Staple length: Average length of ten staples from
each sample was measured using millimeter ruler
according to Booth (1964). The lengil was obtained
without stretching and from the base ¢f the staple to
the base of the formed triangle at the tip of the staple.
Fiber type ratio: Sub samples "pot less than 300
fibers" were classified into several types according to
its coarseness and the percentage of mexlulia to type A;
very coarse fibers with medulla occup/ing more than
90% of the fiber, type B; coarse fibers with about 70%
medulla, type C; with about 50% medulla, type D;
with about 30% medulla and Fine: non medullated
fibers. Fiber iype percentages were also counted
(Guirgis, 1967).
Crimps: The crimp frequency/cm was counied along
the fiber using a moillimeter ruler.
Medullation index (ME); It was calimlaied for cach
sample, according to the following equation of
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Pilkington and Purser (1958) and adopted by Guirgis

Lt g,

Where, i = 1, 2 ,3 and 4 are scores for fine,

coarse, hewrotype and kemp, respectively. P; is the
percentage of the i* class.
Statistical amalysis: data were analyzed using gencral
linear model (GLM). The model included the fixed
effect of body position on fleece weight and fiber
diameter (SAS 2000). Differences between means
were tested by Duncan Multiple Range test (Steal and
Torrie, 1980). The mean value and the standard error
for cach trait were also estimated.

(1973) Where :MI =

RESULTS AND DISCUSSION

Average fleece weight enconntered was 1130.7
+ 121.96 gm (Table 1). The major fleece component
was thai of the sides 797.4 + 93.48 gm followed by
hump 254 4 + 32,04 while the lowest fleece part was
that of the neck 75.4 + 15.19 gm where the differences
between the three positions were significant (P<0.05)
(Table 2). Yagil (1982) reported that adult camels
fleece weights ranged from 1 to 5 kg, The relatively
light fleece weight might facilitate the heat loss under
the hot climate conditions of desert (Taha et af., 2006).

Mean fiber diameter was 63.9 + 0.20 pm (Table
1). Petrie (1995) stated that outer coat fibers of camel's
fleece are coarse with a diameter of 20-120pum, while
the fine down fibers varied from 19-24 ym. Sampling
position affecied (P<0.05) the mean fiber diameter
where the coarser mean fiber diameter was observed
on the hump samples (80.9 + 0.32um) followed by
neck samples (56.90 £+ 0.32um) and the lowest was
that of the sides (52.2 + 0.38um) (Table 2). Similar
results were reported by Guirgis ef al., (1992). They
showed that hump and other dorsal positions (withers
and hip) grew coarser fibers than the lateral positions
(shoulder, mid-side and britch} in dromedary camels at
the extreme south of Egypt.

The fiber diameter distribution (Fig. 1) on the
neck had the lowest percentage of the fine fibers and
the highest percentage of the coarse ones where only
3.8% of the fiber diameters were less than 40pm
(Class 1). Classes (2) and (3) comprised 30.1% and
45.4%, respectively. Class (4) fibers comptised 19.6%
while class (5) fibers comprised the lowest percentage
(1.2 %). .
On the hump, fiber diameter tended to be
lower than that of the neck where the percentages of
class (1) and class (2) increased obviously to 17.6%
and 59.6%, respectively. While class (3) percentage
was obviously fower than those on the neck (19.2 vs.
45.4%). Percentages of classes (4) and (5) fibers
declined to 3.6% compared with 20.8 % on neck.

Side samples had the highest percentage of
the finer fibers (36.4% and 47.1% for class 1 and class
2, respectively) and the lowest percentage of the
coarse fibers (13.6% and 2.8 % for classes 3 and 4,

respectively). It was closer to the fiber diameter
distribution on the whole fleece where the trend line
was similar in both of them. However, the whole
fleece had lower percentages of classes (1) and (2) and
higher percentages of classes (3, 4 and 5) than that of
the sides.

Staple length was 7.7 + 0.48cm (Table 1).
Guirgis et al. (1992) reported lower staple length of
the dromedaries at the extreme south of Egypt (2.1 £+
0.24 to 3.1 + 042 cm). Differences between the two
results might be attributed to environmental variations
between the two regions.

Medullation index (Table 1) was relauvely high
(31.3 + 1.41). Guirgis ef o/. (1992) reported that the
meduliation index of dromedary camel's coat ranged
from 31.4 to 32.5. The main function of medulia is to
increase the protective properties of the fleece by
adding internal air space (Berger and Mauersberger,
1984). The thicker medullated fibers might enhance ait
movement at skin surface resulting in good
opportunity for moisture evaporation and consequent
transmission of heat from the skm (Govindiah and
Nagarcenker, 1983).

Results showed that the wmels coat consisted
of two layers; outer coat with fong coarse fibers and
irner coat with short fine crimpy fibers, Cuter coat
fibers comprised 90.8 = 4.32 % of the fleece with an
average fiber length of 7.8 + 0.56 cm. Percentages of
different fiber types of the outer coat were 17.5 +
2.93%, 21.6 + 3.37%, 26.5 + 4.63% and 25.2 + 5.66%
for A, B, C and D fibers, respectively. The
corresponding average fiber lengths of these types
were 9.1 +0.55 cm, 9.5+ 0.68 ¢m, 8.4 + 0.66 cm and
44 + 093 cm, respectively. Under coat fibers
comprised 9.2 £+ 4.07 % of the fleece. Average fiber
length and crimp frequency of under coat fibers were
3.8+ 0.24 cm and }.6 + 0.18 crimps/cm, respectively
({Tabie 3). The presence of these two coat types might
indicate different roles of cach type in animal
profection against the surrounding environmental
conditions. Schmidit-Nielsen ef al. (1957) reporied the
existence of double coat in camels. They revealed that
the coarse outer-coat fibers provides an efficient
barrier against heat gain from the swrounding
environinent and facilitates heat dissipation during
summer. Guirgis ef of. (1992) rcportied that the
abundant ywndercoat crimpy hair fibers might increase
the insulating role of the under coat and would provide
an efficient system of heat comscrvation during the
cold season. The effect of the environmental
temperature on the under coat fibers was mentioned by
Petric (1995). He reported that the under-coat fibers
produced by animals living in the hottest desert
climates tended to be coarser and sparser than those
from the more temperate climate.

Differences in some physicat coat traits might
ivite for a system of grading of camel hair to
encourage processing into house crafts, heace
sustainable development of desert areas. :
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Table (1): Some fleece characteristics of camel hair.

Trait Mean + SE

Fleece weight (gm) 11307 £ 12196
Fiber diamneter (jum) 639+ 021
Staple lenigth (cm) 77 % 0.48
Medullation index 313 1.41

SE: Standard error.

Table (2): Effect of hody position on fleece weight and fiber diameter (Mean + SE)

Position *Fleece weight (gm) Fiber diameter (um)
Neck 75.4+15.19° 56,9 £0.32°
Hump ' 254.4 4 32.04° 80.9 +0.32°
Side 797.4 +93.48°" 522 +0.34°

Values with different superscripts within the same column are significantly different (p<0.03).
SE: Standard error.

Table (3): Fiber type ratio, fiber length, crimp frequency of fine fibers (Mean + SE)

Trait Fiber type ratio (%) fiber length (cm)
Outer coat
A fibers 17.5+293 9.1x0.55
B fibers 21.6+3.87 95+ 068
C fibers 265+ 463 8.4+066
D fibars 252566 4.4 +£0.93
Total coarse fibers 908 +4.32 7.8 +0.56
- Under coat
Fine fibers 9.2 £4.07 381024
Crimps/cm 1.6+0.18

SE: Standard error.
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Figure (1): Histograms of the ﬁber diameter distribution on the neck, hump and side samples and the

whole fleece.
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Where: Class I (< 40um), Class 2 (from 41 to 80umy), Class 3 (from 81 to 120um), Class 4 (from 121 to 160um)
and Class 5 (from 161 to <200um)
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