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Abstract: Twenty birds of African Black Neck Ostrich (10 of both males and females) were used in the
present study in a completely randomized design to verify and evaluate the differences between males and
females of ostrich in some phenotypic and physiological traits, likewise the egg quality traits were estimated
under the poor desert conditions of south Libya. The main results of the present study showed that males
of ostrich were taller (p<0.01) than females (240.9 vs. 218.0 cm) and had significantly (p<0.05) lower feather
length than those of females either in tail or wing feathers. Serum albumin level was higher (p=<0.05 and
0.01) in males than females, while the reverse occurred with each of globulin, calcium and magnesium. The
poor desert situations of the current study had a pronounced effect on the measurements of both internal
and external egg quality. Where, all values of egg quality traits were less than those found by many
investigators. Correlation coefficients among the traits that have been studied were significant (p<0.05 and
0.01) varied hetween negative and positive values in some cases. The highly negative correlation was
observed between male height trait and serum albumen, while the converse result was realized with serum

globulin trait.
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INTRODUCTION

Since the mid-1980s, there has been worldwide farming
of ratites, particularly with ostriches for feathers, meat,
skin and oil (Glatz and Miao 2008). The farming of
ostriches is well established in South Africa and is
gaining in popularity in agriculture around the world
(Deeming 1997). The South African ostrich industry is
built mainly around the South African black ostrich
(Struthio camelus domesticus), which was developed
during the 1800s and 1900s through various crosses
between the wild southern African subspecies (S. c
ausiralis) and the North African subspecies (S. c.
camelus). This hybridization was embarked on in a
successful attempt to improve feather quality
(Engelbrecht et al., 2008). The production of ostriches
has been widely discussed in countries other than in
their preferred and natural environment the desert
(Mahrose, 2002 and 2007; Al-Nasser et al, 2003;
Horbanczuk, 2005 and Cooper et al., 2007 and 2008).
Ostriches have evolved in desert environments and then
have developed adaptations to successfully cope with
challenges therein (Cooper et al., 2007). Recent interest
in ostrich farming has led to an increasing demand for
information about this bird and how to manage it in a
commercial environment (Deeming, 1999 and
Minka, 2003).

Itis of interest to note that the ostrich is the largest living
bird around the world, measuring up to 2.75 m in height
and up to 150 kg in mass. The adult male birds are
mainly black with white wing primaries and tail feathers,
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and a grey colored neck. While, the adult female is a dull
brown-grey all over with light grey to white wing
primaries and tail feathers (Deeming, 1999). Recently,
there are attempts to document normal blood chemistry
and haematology in ostriches in relation to age, sex,
husbandry conditions and laying period (Levi ef al,
1999; Nahid et al, 2006 and Mahrose, 2007). The
successful raising of ostriches from the egg to the
breeder bird stage requires high standards of nutrition.
The producer should be knowledgeable about how the
ingredient will provide the essential nutrients for growth
and development, the utilization capacity of each nutrient
and expected performance outcomes (Cooper et al,
2004).

The present study was conducted to verify and evaluate
the differences between males and females of ostrich in
some phenotypic and physiological traits and also
determine the egg quality measurements under the poor
desert conditions of south Libya.

MATERIALS AND METHODS

The present study was carried out on an ostrich farm
located at Ariel valley project, which located in the south
desert of Libya, during month of May, 2007. Twenty birds
of African Black Neck Ostrich (10 of both males and
females) at 28 months in age were used in the current
study in a completely randomized design. The number
of all birds at the farm was 80 birds (53 males and 27
females) reared in 2 hectares on sandy floor surrounded
by a wire fence to 3 m in height. Each bird was daily fed
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on 2.5 kg from a mixture consisted of 150 mash yellow
corn and 50 kg of barley, in addition to an added quantity
of green Alfa Affa, which was given to the birds daily at
the mid-day according to the farm procedures. Clean
water was free and available all the time and was
provided by a mixture of vitamins and amino acids as
one time per two weeks. The average of maximum and
minimum temperatures during the studying period was
35.5 and 19.8°C, respectively and the relative humidity
was 25.5%.

Experimental protocol

Measurements and observations:

Phenotypic traits: Bird height, body girth, tail feathers
length, wing feathers length, shank length and neck
length were measured using metric tape in cm.

Physiological traits: Rectum temperature was
measured using a digital thermometer. 20 blood
samples {10 from each sex) were withdrawn from the
brachial vein of each bird (3.0 mL of blood from each
bird) using sterile disposable syringes and needles.
Haematocrit and Red blood cells count (by photo-meter
4010, made in Germany) were measured from a part of
the blood sample and the ancther part of the blood was
centrifuged after coagulation at 5000 rpm for 10 min to
separate serum from blood cells and frozen stored at-
20°C for later examinations. Total protein, albumin,
cholesterol, calcium, phosphorus and magnesium
levels in serum were estimated using available
commercial kits (Bio Merieux, France for total protein; Kit
Chuimica Clinica, Spain for albumin; Kit Biocon,
Germany for cholesterol and calcium; Kit Centeronic,
Germany for phosphorus and Kit Dialab, Auetralia for
magnesium) according to the procedure outlined by the
manufacturer. Globulin  values were obtained by
subtracting the wvalues of albumin from the
corresponding values of total proteins.

Egg quality traits: A sample of 10 eggs was used to
assist some of external and internal egg quality traits of
the present flock under the study. All eggs used were
weighed individually to the nearest gram using sensitive
electronic scale. Length and width of each egg was
measured with venire. The eggs were broken out to
determine the height and weight of albumen and yolk.
The liquid contents of the egg were put a side and shell
plus membranes washed to remove adhering albumen.
After drying, shells were weighed upon cooling to the
nearest 0.01 g. The shell thickness with membranes
was measured with a dial gauge micrometer to the
nearest 0.01 mm, using the average of 3 points at the
equatorial region after the shell membranes had been
removed. The membranes thickness of the shell was
also measured by digital micrometer. Eggs were
separated carefully into yolk, albumen and shell and
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then the internal traits were measured. Thick albumen
height (cm) was determined using three legs
micrometer. Albumen weight was estimated by
subtracting the egg weight from both yolk weight plus
shell weight. Yolk diameter {(cm) was determined using
calibrator (0.1 mm accuracy). Yolk height was measured
by using tripod micrometer and reading to the nearest
cm. Yolk weight was weighed separately to the nearest
0.1 g for each egg. Yolk color was also measured using
Roche Yolk Color Fan, it is a standardized tool which
shows the range of yolk colors from one degree (very
light yellow) to fifteen degree {(very dark yellow).

Some of external and internal egg quality traits were
calculated using formulae on the basis of the
aforementioned measures as follows:

Egg surface area (cm’) = 4.735y"
where, W = Egg weight (Paganelli et a/. 1974)

The following measurements of egg quality traits were
calculated according to Romanoff and Romanoff (1949):

Width(cm)
Length{cm)

Shape index (%) x100

Shell ratio(e) el Weight . 460

Egg weight

Albumen weight
Egg weight

Albumen ratio (%) x100

Yolk weight

Yolk index (%) ——————
Yolk diameter

Yolk ratio (%) Y 0K weight

Egg weight
Statistical analysis: Data of the present study were
statistically analyzed by ANOVA, using SAS (1998)
computer program by adopting the following model:

Yu:|-1+8|+eu
where,
Y; = An observation,
M = The overall mean, common element to all
observations,

S, = The effect of the | sex (male and female) and
&; = The random error.

The significant differences among the averages were
tested using Duncan's multiple range test (1955). The
correlation  coefficients (PROC CORR) among
phenotypic and physiological parameters, external and
internal egg quality traits, and body measurements and
some egg quality traits were estimated to analyze the
different relationships among traits.
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RESULTS AND DISCUSSION

Phenotypic traits: An overview of the ostrich
morphology, it could be seen from the results presented
in Table 1 the males of ostrich were taller {p<0.01) than
females (240.9 vs. 218.0 cm) and had significantly
(p=<0.05) lower feathers length than those of females
either in tail or wing feathers. On the other hand, there
are no significant differences between males and
females in each of body girth, shank and neck lengths.
The present values are similar to those obtained by
Kreibich and Sommer (1995), who reported that body
height was ranged from 210-250 ¢cm and neck length
also was ranged from 90-95 cm for both sexes of black
necks Ostrich. Furthermore, Deeming et al (1996)
pointed out that the acceptable normal range for
abdominal girth in adult female ostriches would be
123.5-141.5 cm and the abdominal girth should be
compared with the mean value for adult female
ostriches of 132.5 cm. On the other hand, Mahmoud
(1994) pointed out that the average length of the wing
feathers of both male and female were 84.5 and 81 cm,
respectively, while the average length of the tail feathers
for both male and female was 386 and 44 cm,
respectively.

Physiological traits: The present study provides more
comprehensive picture of haematological and various
analysts' data of adult males and females of ostriches
held under poor husbandry conditions of the desert of
Libya. Presented in Table 2 are the mean values
obtained for physiological traits of males and females.
It is appearing that each of albumin, globulin, calcium
and magnesium significantly (p<0.05 and 0.01) affected
by sex. Where, albumin level was higher in males than
females, while the reverse occurred with each of
globulin, calcium and magnesium. Most likely, the
increase in blood serum calcium in females may be due
the production of egg and shell formation which needs
more of calcium to meet the requirements of shell
formation during the production season. Levels of
serum total protein and albumin presented in own
results were more than those (4.0 and 1.7 mg/100 mL,
respectively) found by Mohri et al. (2008). As well as,
levels of calcium in the present study were higher than
those (9.15 and 8.97 gm/100 ml for males and females,
respectively) reported by Aulaculu et a/ (2003) and
similar to those (7.7-10.1 and 5.2-15.3 gm/M 00 mL for
males and females, respectively) documented by
Okotie-Eboh et al. (1992). The level of phosphorus in the
present study were in agreement with that (5.5 - 6.2
mg/dl) obtained by Nahid ef a/. (2006), whilst, the values
of red blood cells count and magnesium level in their
study were 18.16+92x10° and 2.0-26 mg/dL,
respectively. The lower estimate of magnhesium which
associated with serum of males may be attributed to the
relationship between magnesium levels and muscles
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Table 1: Means + SE of some phenotypic traits for African black neck
breed ostrich (males and females).

Trait Males Females Prob.
Bird height (cm) 240.944.7 218.0%+4.1 0.01
Body girth {(cm) 130.2¢8.9 129.0+£6.1 NS
Tail feather length (cm) 44.2°42 4 51.1+1.8 0.05
Wing feather length (cm) 8520427 98.947.8 0.05
Shank length {cm) 46.5+0.84 45.3+0.53 NS
Neck length {cm) 83.5+2.0 82.8+1.9 NS

2=t Means with different superscripts are statistically different (p<0.05)
within the same row; N3: not significant, * p=0.05 and **p= 0.01

Table 22 MeanstSE of some physiological traits for African black neck
breed ostrich (males and females)

Trait Males Females Prob.
Rectal temperature, °C 38.744+0.19 38.79+0.21 NS
Hematocrit 33.68+0.66 32.76x1.0 NS
RBCs count (X10°) 11.2+0.221 10.8+0.338 NS
Total protein {g/100 mL) 5.18+0.17 5.14+0.24 NS
Albumen (g/100 mL) 3.66°+0.05 2.74*+0.21 0.01
Globulin (g/100 mL) 1.562%0.21 2.40°40.07 0.01
Cholesterol (mg/100 mL) 43.249.2 45444 6 NS
Calcium (mg/1 00 mL) 10.8+14 15.3%1.1 0.05
Phosphorus (mg/100 mL) 5.3+0.65 7.16+0.57 NS
Magnesium {mg/100 mL) 5.74'+0.24 8.0°+0.63 0.01

= theans with different superscripts are statistically different within the
same row, N5: Not significant, * p< 0.05 and **p= 0.01

Table 3: Means+SE of some external egg quality traits for African black
neck breed ostrich

Trait Measure
Egg weight (g) 1105.7+9.4
Egg surface area (cm?) 294.8+1.65
Egg length (cm) 14 4+0.22
Egg width {(cm) 10.9£0.16
Shape index (%) 76.442.2
Shell weight (g) 222.3+:4 .9
Shell (%) 20.1+0.45
Shell thickness (mm) 1.8+£0.068
Shell membranes thickness (mm) 0.138+0.02

Table 4: Means+SE of some internal egg quality traits for African black
neck breed ostrich

Trait Measure
Egg weight, (g) 1105.7+94
Yolk weight, (g) 370.7+205
Yolk (%) 33.5+1.9
Yolk height, (cm) 3.2¢0.10
Yolk diameter, (cm) 10.9£0.78
Yolk color 10.0+0.57
Yolk index (%) 30.4+2.2
Albumen weight, (g) 514.8£19.3
Albumen (%) 46.5+1.5
Albumen height, (cm) 2.640.55

activity, where the ostrich males were more active and
movement give rise to compete and fight with other
males to natural mating of the females. Nonetheless,
Levi et al. (1989) claimed that the effect of sex on
magnesium and phosphorus was only secondary and
had insignificant differences between sexes.

Egg quality traits: At the beginning of the productive life
of the ostriches, all values of egg quality traits (internal
and external) reported in the present work and showed
in Table 3 and 4 were slightly less than those found by
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Table 5: Phenotypic correlation coefficients among some phenotypic and physiological parameters in African black neck breed ostrich

Trait Sex SL NL BG TFL WFL BH
TP M -0.39 0.20 0.35 0.57 0.002 0.84
F 0.10 -0.22 0.05 -0.72 -0.85 0.10
RT M -0.08 0.66 0.02 0.70 -0.31 0.78
F -0.78 -0.25 -0.27 0.42 021 0.19
Aib M -0.10 -0.27 -0.56 -0.77 -0.10 -0.96
F 0.09 -0.52 0.15 -0.63 -0.64 -0.15
Glob M -0.29 022 0.4 0.63 0.02 0.89
F 0.07 072 -0.26 -0.45 -0.79 0.69
Ht M -0.01 -0.35 0.31 0.19 0.10 0.14
F -0.64 0.65 -0.82 0.07 -0.47 0.92
Ca M -0.39 0.49 -0.26 0.22 -0.28 0.36
F 0.18 023 -0.05 -0.75 -0.98* 0.39
P M -0.50 0.00 -0.30 -0.49 0.10 -0.26
F -0.07 0.71 -0.23 0.49 0.42 0.35
Chol M -0.10 -0.64 -0.04 -0.89 0.44 -0.81
F 013 -0.03 0.23 0.55 0.83 -0.39
Mg M 0.05 0.04 0.77 0.61 0.32 0.91
F 0.52 0.20 0.44 0.1 0.37 -0.28
RBCs M -0.01 -0.35 0.3 0.19 0.10 0.14
F -0.82 0.65 -0.86 0.22 -0.33 0.93

*P=0.05 **P=0.01 M: Male F: Female SL: Shank length ML: Meck length BC: Body girth TFL: Tail feather length WFL: Wing feather
length BH: Bird height TP: Total protein RT: Rectal temperature Alb: Albumen Glob: Globulin  Ht: Hematocrit Ca: Calcium P:
Phosphorus Chol: Cholesterol Mg: Magnesium RBCs: Red blood cells.

Table 6: Phenotypic correlation coefficients among some egg quality parameters in African black neck breed ostrich

Trait EW YW AW SW Y A S STH YD LO SH MTH
EwW - 0.08 0.59 0.22 -0.17 0.24 -0.26 -0.13 0.25 0.06 -0.07 0.30
Yw - -0.76 -0.80 0.97 -0.95 -0.99* -0.95 -0.94 -0.94 0.77 0.67
AW - 0.99* -0.89 0.93 -0.77 -0.92 -0.93 0.94 -0.89™ -0.02
SW - -0.93 0.95 0.88 0.88 0.96 0.95 -0.89* -0.44
Y - -0.99* -0.97 -0.99* -0.99 -0.99 0.91 0.46
A - 0.96 0.99* 0.99* 0.99* -0.93 -0.40
S - 0.95* 0.95 0.94 -0.79 -0.81
STH - 0.95* -0.52 0.64 -0.62
YD - -0.22 0.36 -0.57
LO - -0.98 0.85
SH - -0.91
MTH -

*P=0.05 **P=0.01 EBEW: Egg weight YW Yolk weight AW Albumen weight SW: Shell weight Y: Yolk % A: Albumen % S: Shell %
STH: Shell thickness YD: Yolk diameter Lo: Long axis of egg SH: Short axis of egg MTH: Membranes thickness.

Table 7: Phenotypic comelation coefficients between body measurements and some egg quality traits in African black neck breed ostrich.

Trait SL NL BG TFL WFL BH
EwW 0.30 0.47 012 0.58 0.61 0.14
Yw -0.99% 0.96 0.99* 0.72 0.24 0.98
AW 0.74 -0.54 0.78 -0.15 0.45 -0.87
SW 0.48 -0.76 0.72 0.05 0.56 -0.94*
Y -0.96 0.86 -0.97 0.51 -0.02 0.99*
A 0.94 -0.82 0.96 -0.45 0.14 -0.98
S 0.49 -0.97* 0.76 -0.24 0.24 -0.96
STH 0.31 -0.82 012 0.05 0.39 -0.81
AH -0.98 -0.89 0.98 -0.89 -0.98 0.99
YH 0.99 -0.99 0.99 0.99 0.98 -0.98
YD 0.92 -0.72 0.23 -0.32 0.14 -0.89
Lo -0.05 -0.17 0.88 -0.21 0.1 -0.23
SH 021 0.03 -0.79 0.1 -0.10 0.07
MTH -0.47 0.31 0.45 0.24 0.25 0.26

*P=0.05 SL: Shank length ML: Meck length BC: Body girth TFL: Tail feather length WFL: Wing feather length BH: Bird height EW:
Egg weight YW: Yolk weight AW: Albumen weight SW. Shell weight Y: Yolk % A: Albumen % S: Sell % STH: Shell thickness AH:
Albumen height YH: Yolk height YD: Yolk diameter Lo: Long axis of egg SH: Short axis of egg MTH: Membranes thickness.

some investigators (Mahrose, 2007 and Mushi ef af. in oval shaped, it is also very difficult to define visually
2007). It can worthy be noted that the ostrich egg is not the round end from the sharp one (Zaharchenko, 2005).
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However, the values of the length and width are affected
by egg weight (Di Meo et af., 2003). The same author
added that shell weight percentage averaged 19% and
the higher shell percentage caused a decrease in the
percentage of albumin and yolk. They also stated that
these components did not affect by laying period, unlike
the chicken hen, where as laying progresses, there is a
lower percentage of albumen and higher percentage of
yolk. Amer (2005) reported the following values of ostrich
egg characteristics for hatched and unhatched eggs,
respectively;, egg length was 15.12 and 15.31 cm; egg
width was 12.23 and 12.25 cm, egg shell weight was
237 and 249 g and egg shell thickness was 1.835 and
1.8 mm. With respect to yolk color trait of the eggs
studied, it could be seen that the yolk color was
acceptable color for consumers, if ostrich's eggs were
used as table eggs. According to RYC fan, the yolk color
ranged from 6-12 degree is usually considered as
acceptable for consumer's satisfaction (Chowdhury ef
al., 2008). Generally, it is therefore stated that both age
and prevailing environmental conditions may be affected
the internal and external egg quality traits.

Phenotypic correlation coefficients: Data presented in
Table 5, 6 and 7 refer to the phenoctypic correlation
coefficients among the traits studied to give and provide
the best relationships we can depend on and may take
into considerations. It could be seen that there are
certain significant {p<0.05 and 0.01) relationships
between some traits studied. Concerning data in Table
5, there was a significant {p=<0.05) positive correlation
between each of globulin and magnesium with body
height in males, while there was a significant (p<0.05
and 0.01) negative correlation between calcium level
and wing feather length. Regarding correlation
relationships among external and internal egg quality
traits, results cited in Table 6 indicate significant (p=<0.05
and 0.01) positive and negative correlations among
most of the external and internal egg quality traits
studied. There was a significant (p<0.05) positive
correlation between body girth in females and yolk
weight as seen in Table 7 and this relationship may
consider as an indicator to the activity of the ovary and
yolk deposition and the productive efficiency which is
very important because obesity is a problem which
diminishes their reproductive performance (Badley,
1997 and Cooper ef al., 2005). However, there was a
significant (p=<0.05) negative correlation between shank
length and yolk weight (Table 7). Moreover, there was a
negative correlation between egg weight and shell
thickness. This finding is consistent with the previous
findings of Sahan (2003), who noted a significant
(p=0.01) negative correlation (r = -0.401) between egg
weight and shell thickness. Meanwhile, Sahan ef al.
(2003) found insignificant negative correlation between
egg weight and shell thickness. With respect to the
relationship between the percentages of egg
components (shell, albumen and yolk) with egg weight,
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both shell and yolk percents were negatively correlated
with egg weight, while the positive relationship was
observed with albumen %. In accordance with these
results the findings of Superchi et a/. (2002), pointed out
that each of shell, albumen and yolk percentages are
significantly (p = 0.05, 0.01 and 0.001) related with egg
weight, but with a negative relationship for shell and yolk
with egg weight.

Conclusion: It could be seen that the poor desert
conditions of south Libya affected the measurements
recorded for the ostrich raised there, amongst the
management practices were near to the wild life pattern
and there is not an adequate concern of ostriches.
However, if there is some of improvement in the
management area, of course we will get further better
results.
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