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INTRODUCTION

In the arid areas where other livestock
finds difficult to survive, camel maintaln po-
tentfality In terms of meat and milk produc-
tton (Morton, 1984; Mal et al., 2008). Camel
milk is supposed to have nutritive (Knoess,
1984), as well as medicinal properties (Yagil,
1862; Mal et al., 2008).

A study of Saud! camels in their second
calving from each of Majaheem, Maghateer
and Awarick camel types were managed un-
der similar conditions compare their miking
performanee in ten months lactation perlod.
All camels achieved peak lactation ylelds at
. the fourth month of lactation. Total lactation
ylelds were 1047.5 1+ 11, 2576.3 + 24.5 and
1748.9 + 18.5 kg In Awartck, Majaheem, and
Maghateer camels, respectively, Awarick cam-
els had more water and less fat in their milk
compared to Majaheem and Maghateer cam-
els that yielded milk of more or less similar
composition {Gaill et al., 2000).

The udder of the cow-camel like that of cat-
tle consists of four quarters, each with it's
own teat. A well developed mammary system
comprises one of the major component of the
dairy antmal score eard (Mishra et al., 1978).
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Furthermore, dalry camels are characterized
by development of the udder and milk veins
(Wardeh et al., 1990), accordingly, well dc-
veloped milk veins may reflect a greater milk
secreting potential. Zayeed et al,, (1990)
demonstrated that, therc is a great variation
in udder and teat size and length in the cow-
camcl, which may be attributed to variable
factors including, camel type, lactation stage,
parity number and dlsease.

The present study was designed to investi-
gate the eorrelations between some udder and
teat measurements with milk yield in Maja-
heem and Maghateer brecd.

MATERIALS AND METHODS

Animals:

Ten newly calving from each of multiparus
Majaheem and Maghateer eamel breed were
used for the study. Animals were fed experi-
mental diet (table 1) and had free access to
water and salt licks, All animals were at thelr
third laetatlon.

Data collection:

Daily Milk Yield:

Daily milk yield was measured using a
mcasuring cylinder. The part of the milk left
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for the young calves In the udder was not
eounted in the daily mik yield and therefore
was not included in the calculations.

Udder Measurements:

Each measurement in the present study
was taken twice belfore milking and the aver-
age of the two readings was then adopted as
the base of ealculations.

The widest horizontal cirgumference aeross
the udder was taken as the udder circumfer-
enee, The size of the udder was estimated by
multiplying it's horizontal circumference with
the udder depth (Maskovekaja, 18067). The
udder height was defined as the distance [rom
the ground to udder floor at the points di-
rectly in front of the fore and rear teats. Level-
ness ol the udder floor was measured as the
differenice between the fore and rear udder
helghts.

Teat measurements:

The teat Length was measured as the be-
tween the base of the teat to the tip of the
teat, by stretching the tape a long the teat.
Teat dlameter was measured with a vernier
caliper at the middle point of the teat. Dis-
tance between teats was defined as the dis-
tance between the fore teats, rear teats, right
teats and left teats was estimated by measur-
ing the distance between every two teats from
the middle point of the teats.

Milk Vein Measurements:

The linear length of the milk veln was re-
corded by measuring the linear distance in
strajght line covered by the milk vein visible
in front of the fore gquarters up to the milk
well where the vein entered in to the abdo-
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men. Milk vein diameter was measured with a
vernier caliper.

Statistical analysis:

Data were analysed by one-way analysis of
varlance (ANOVA) using GLM procedure of
SAS (Goodnghit et al.,, 1986) and Duncan's
multiple range test (Duncan, 1855) was used
to detect differences between breeds. Pear-
son's correlation coelficlent was used to calcu-
late the relationshlp of udder and teat meas-
urements and milk vein with the dally milk
yield.

RESULTS

The daily milk yieid, udder measurements
and milk vein measurements are given in Ta-
ble 2. Significantly P<0.05 higher daily milk
yield was observed in Majaheem compared to
Maghateer. Udder depth, circumference and
size and teats length and diameter were sig-
nlficantly (P<0.05) higher in Majaheem than
In Maghateer. Likewise, the milk veln length
and diameter was significantly (P<0.05) great-
er in Majaheem than in Maghateer. Pearson's
correlation of daily milk yield with udder,
tcats and milk vein measurements are glven
in Table 3. Udder depth size, distance be-
tween right and left teats and milk vein di-
ameter measurements were signiflcantly posl-
dvely {r = 0.6-0.7; P<0.05) correlated wlth
milk yield, Teats diameter, distance between
fore and rear teats were signilicantly negative-
ly {r = -8 to -6; P<0.05} correlated. Other pa-
rameter of udder and teats measurements
were etther posltively or negatively correlated,
though not significant.

DISCUSSION
The dally milk yleld of Majaheem was
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significantly greater than Maghateer. Similar
values was reported in Saudi camels (Saoud,
et al,, 1088; Qaill, et al.,, 2000). However,
lower daily milk yleld was reported for Desert
camels (Capot-Ray, 1862). Ethiopian camels
{Eness, 1988) and Indian camels (Mchta et
al., 2009). Udder depth, citrcumference and
size, teats length and diamcter and milk vein
measuremernts were also greater in Majaheem
than Maghateer suggesting that conformation
of the udder can change according to breed
" (Tibary and Anouassi, 2000).

Significant positive correlation between
milk yield and udders depth, size and milk
vein diameter was observed in two breeds.
Significant correlation between milk yield and
udder depth (Akhtar and Thakuria, 1998).
Size (Bogatyreva, 1970) and diameter of mik
vein (Welss et al. 2004) was also reported.
Depth of the udder and diameter of milk vein
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are among the criteria for selectlon of dairy
camel (Tibary and Anoussi, 2000). Indeed,
the optimal blood flow is critical to the func-
tion of mammary gland (Gorewit et al.,
1982). Correlation of milk yield with teats
measurements, through negative, was also
demonstrated in the present study. Stmllar
results were reported in dalry cows (Wojclk
and Czaja, 2002, Weias et al., 2004).

In conclusion, the prescnt study demon-
strated that the udder, teats and mllk veln
measurements could have a dircect tmpact on
milk yield in dalry camel. Further studies on
the effect of parlty, age of animals, stagc of
lactation on milk yield are undcrway.
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Table 1 ; Ingredients and chemical composition of experimental diet .

Ingredients DM basis %
Maize 36.6
Alfalfa hay 26.6
Barley 24.9
]
Soybean meal 89
Mineral supplement 2.3

Trace mineral and vilamin premix

0.2 J

Chemical Composition

Cp 14.82

CF 79 J
ADF 1525

NDF 50.2

NFE 66.5

EE 2.21

Ash 59

ME (Mcalkg) 2.67
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Tabte 2 : Milk yicld and udder measurements in Majzheem and Maghaleer camels .

F Parameter T Majahecm (n=10) Maghateer
L {n=1{)
Daily milk yield (kg) Under measurements {cm) 8.53:1.6 581£0.7
Depth 20.2+1.2% 172414
Circumference ' 92.12.4* 102.724.5
Size (cm?) 2220274.3% (618,264
Height of forequarter 112.642.1 { 101,131
Height of rare quarter 1423 99.1232
Levelness 1.2+0.6 2.0+1.2 ]
Teat measurements {cm)
Fore length 8.120.6" 6.2+0.7
Rear length 8.0x0.6* 6.120.6 ]
Fore diameter 4.2+0.3* 2.5%0.2
Rear diameter 4,3x0.3* 2.7).)
Distance between right teats 3.840.2 i 1120
Distance between left teats 3.820.2 [ 3.2+0.1
Distance belween fore teats 10.4+0.8 8.120.3
Distance between rear teats 10.440.8 8.24£0.5
.
Milk vein measurements (cm)
Length 97.242.3% 89.242.1
Diameter 2.640.03* 1.7+0.04

» Significantly different at P<0.05.

fensoura, Vet. Med. J.

241

Vaol. XII, No. 2, 2010



Al-Shami, S. A. 242

Table 3 : Correlation between Milk yield and udder and teat measurements in

Majaheem and Maghateer camaels.

Parameter Majaheem (n=10) l Maghatecr (n=10) T
Under measuremen:s (crm)
—
Depth 0.701* 0.651% ]
Circumference 0.4]) 0.39)
Size (cm®} 0.611* 0.591
Height of forequerter -0.142 -0212
Height of rare quarter -0.172 -0.05 *_1
Levelness -0.166 L -0.221
J—T;al measurements (cm) ‘_1
—
Eorr: length 0312 0.011
bﬂr lengih 0.123 0.122
Fore diameter -0.722¢ -0.841*
Rear diameter -0.862* -0.788*
Distance between right teats 0.781* 0.695*
Distance between left teats 0.6a1* D.688*
Distance between fore teats - -0.712 -0.699"
Dislance between rear teals -.611 -0.614%
Milk veln measurements {cm)
Length 0211 0.131 J
Diameter 0.621* T _J

+  Significantly correlaled at P<0.05.
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