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Abstract: Genetic selection procedures applied to improve breeder
performance may modify phenotypic traits which depress male fertility.
Identification of traits that reliably indicate individual male fertility would
facilitate selection for reproduction.

It is hypothesized that male fertility might correlate with comb and
wattle measurements, skeletal conformation, and degree of fluctuating
asymmetry (FA) of bilateral traits.

A total of thirty six Bandarah strain cockerels were classified into
two groups according to the secondary sexual traits. Males with large comb
and wattle (GL), and males with small comb and wattle (GS). Eighteen
males per group, individually housed with 10 females per male, fertility was
evaluated at five periods of cock's age (31-34 wk), (35-38 wk), (39-42wk),
(43-46 wk), and (47-50wk). At 50 wk, comb area, length and width (CA, CL,
CW), wattle area, length and width (WA, WL, WW), keel length (KL),
posterior pelvic width and length (PPW, PPL), dorsal pelvic width and
length (DPW, DPL), and tarsometatarsal length and width (TL, TW) were
measured.

Results of the overall means showed that GL males revealed a
higher fertility (p < 0.01) than GS, however, the differences were significant
(P<0.05) only at the 4™ and 5™ periods.

GL males had a larger (P<0.01) comb and wattle measurements
compared to GS males, also, there was a significant, strong positive
correlation between comb area and fertility.

Although no significant differences in skeletal structure were found,
there was a significant positive correlation between fertility and TW within
either groups.
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Further analysis revealed that within GS, males with greater WW
FA and DPW FA tended to have lower fertility (P<0.05). This research
provide evidence that phenotypic traits is a useful indicator to predict males
fertility in Bandarah local strain.

INTRODUCTION

The recent decline of fertility of naturally mated fowl (McGary et
al., 2003) is related, in part, to the differential reproduction among males, as
some males have high fertility whereas others have low fertility and, hence,
contribute to a reduction in overall flock fertility.

Physiological studies found that fertility under natural mating
conditions does not correlate with semen characteristics (McCartney and
Brown, 1976). Jones and Mench, (1991) suggested that differential male
fertility in natural mating systems is likely due to behavioral differences
rather than semen quality, as reproductively successful males must satisfy
additional physiological and behavioral requirements.

Genetic selection for traits such as growth rate and yield have been
negatively associated with the expression of morphometric traits related to
reproduction (Soller et al., 1965; and Siegel and Dunnington, 1985). An
additional consequence of selection for growth is that skeletal conformation
and leg dimensions have likely been modified to physically support birds'
bodies. These physical modifications may impede semen transfer (Soller et
al., 1965; Wilson et al., 1979; Hocking and Duff, 1989; and Siegel and
Dunnington, 1985), for example, through altered compatibility for the male
and female cloacal positioning during copulation, which could reduce
concomitant fertility.

Along with the potential for physical modifications to impact
fertility, the degree of development of the secondary sexual characters could
also affect the reproductive potential of an individual. For example, comb
and wattle growth are androgen dependent (Zeller, 1971) and have been
shown to correlate with a male's health status in red jungle fowl (Hamilton
and Zuk, 1982). Sexual selection theory states that this differential
expression (individual variation in the degree of phenotypic expression) of
secondary sexual characters may reliably indicate individual male quality
(Hamilton and Zuk, 1982; and Kodric-Brown and Brown, 1984). Evidence
provided by Zuk et al., (1995) supports this theory, as when female red
jungle fowl were given a choice of two males during a preference test, they
more frequently mated with males possessing large combs.
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Asymmetry refers to the random deviations from symmetry in the
development of bilaterally symmetrical traits (Johnstone, 1994; and Magller,
1994), Fluctuating asymmetry (FA), a specific type of asymmetry, occurs
without any directionality, deviating in either direction with a normal
distribution and a mean of zero (Mgller, 1994). FA has been demonstrated
to convey an individual's ability to cope with environmental and social
stress (Leary and Allendof, 1989; and Mgller et al, 1995) and reflects male
reproductive quality in some avian species, as poor quality males tend to be
more asymmetric (Mgller, 1990). In addition, females have been shown to
prefer to mate with males that are more symmetric (Mgller, 1992).

These previous findings led us to investigate the morphological
characterize as sexual traits potentially indicating male fertility levels. Once
identified, these traits could be incorporated into the genetic selection
regimen with the intent of improving fertility.

MATERIALS AND METHODS
1-Experimental Design

This experiment was designed to study the potential relationship
between physical traits and fertility of individual males. Experiment was
carried out at El-Sabahia Poultry Research Station, Animal Production
Research Institute, Ministry of Agriculture. In January 2005, Bandarah
strain was used in this study. These birds were a part of the routine
procedure according to the breeding program.

All birds were raised on floor pens, mixed sex in open sided house.
Food and water were allowed ad libitum. A photoperiod of 16L-8D was
provided. Males at 21 wk of age were kept isolated from the females before
the study to ensure sexual rest and the replenishment of their sperm
reserves.

Thirty six males (31 wk of age) were classified according to their
physical traits into two equal groups: males with well-developed secondary
sexual characteristics, such as large comb and wattle (GL), and males with
alter-developed secondary sexual characteristics, like small comb and wattle
(GS). Each male of each group was randomly housed in individual pedigree
pens containing an average of 10 females.

Data on fertility collected for each male at the following ages: period
1 (31-34 wk), period 2 (35 to 38 wk), period 3 (39 to 42 wk), period 4 (43 to
46 wk) and period 5 (47 to 50 wk). Comb and wattle dimensions were
measured at early and late age periods, whereas leg and pelvic
measurements were taken at age of the period 5.
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2-Fertility

Eggs were collected from each pen at each period. Incubated in
automatic digital incubator. Fertility was determined at 7" day of
incubation.

3-Physical Measurements

Comb area (CA), length (CL), width (CW), wattle area (WA) length
(WL), and width (WW) were measured for each male by image analysis® of
digital pictures of the left and right sides of the head. Each picture includes a
metric ruler for calibration. The computer mouse was used to trace CA, CL,
CW, WA, WL and WW, and the distance (cm) or area (cm?) was calculated
by the Scion Image Analysis Software of irregular shapes. The WL and CL
were measured as the maximum horizontal distance between the front and
the rear of the comb/wattle. The CW was measured as the maximum vertical
distance from the highest peak of the comb to the base and WW as the
maximum vertical distance from base of the wattle to the distal end. Tracing
the perimeter of the comb or the wattle with the computer mouse allowed
Scion software to calculate CA or WA. (McGary et al., 2003). Combs and
wattles for each male were measured at early and late ages. Trait size did
not change with age (P>0.05) thus mean trait size was calculated and used
for statistical analysis.

At 50 wk of age males were weighed and were slaughtered to
complete bleeding. Calipers® were used to measure tarsometatarsal length
(TL; from the tibio-tarsal joint to the joint of the hallux) and tarsometatarsal
width (TW. The width of leg above the spur). A cloth measuring tab was
used to measure keel length (KL), defined as the maximum distance from
the anterior end of the sternum to the posterior end of the xyphoid process.

The thoracic/pelvic regions were then skinned, and the muscle mass
was removed from the bones according to (Chambers, 1990). Posterior and
dorsal pelvic dimensions were measured according to (McGary et al., 2003)
with calipers from the outermost processes located on the skeleton. The
digital photos of the posterior (Figure 1a) and dorsal (Figure 1b) skeletal
views include letters to denote the points at which the measurements were
taken. Mean posterior pelvic length (PPL; Figure la) was calculated as
(EA+FB)/2, and mean posterior pelvic width (PPW; Figure la) was
calculated as (EF+CD+AB)/3. The PPW estimate was based on the average
of measurements at three separate points, as this pelvic area varied greatly

! Scion Corporation, Frederick, MD.
2 Instrument, company, Gasrovo, Sulgaria.
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depending on where the measurement was taken. Mean dorsal pelvic length
(DPL; Figure 1b) was calculated as (GI+HJ)/2, and mean dorsal pelvic
width (DPW; Figure 1b) was (GH+1J)/2. The degree of relative FA between
the left (L) and right (R) bilateral traits (WL, WW, TL, TW, PPL, PPW,
DPL, DPW) was calculated using the formula [L-R]}/[L+R] (Mgller, et al.,
1995).

E F
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Figure (1): Digital photographs of the a) posterior and b) dorsal views of
the thoraco-pelvic region of the Bandarah male. Length and width measurements
were taken using digital calipers at the outermost points of the processes, as
denoted by the capital letters on each photograph. The posterior pelvic length
(PPL) was calculated as (EA + FB)/2, posterior pelvic width (PPW) was (EF +
CD + AB)/3. Dorsal pelvic length (DPL) was calculated as (Gl + HJ)/2, and
dorsal pelvic width (DPW) was (GH+ 1J)/2.

4- Statistical Analysis

Mean fertility across age was directly compared between the two
groups by mixed-model repeated-measures ANOVA, with age as the
repeated measure. Factors in the model were group, age and the interaction
between them. Physical characteristics differences were analyzed by the t-
test. Pearson correlations were used to determine relationships between
fertility and physical traits. Concerning the correlation analyses, means of
fertility percentages for periods 4 and 5 for each individual male/group were
used. Data were analyzed using SAS package (1990).
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RESULTS AND DISCUSSION

Table (1) showed that there was a significant (P<0.01) difference
between GL and GS in percentage of fertility (98.79 vs, 95.22%). The
different periods differed significantly (P <0.05). Both the 4™ and 5™ periods
showed significantly lower fertility than the rest period. A group x age
interaction on fertility was observed (P<0.05). GL showed a similarity of
fertility between the different age periods. Age negatively impacted fertility
in GS. Furthermore, GS fertility values decreased sharply than GL within
age periods 4™ and 5™. (Figure 2)

Fertility in this study decline with age for GS, as reported by
McGary et al., (2002). In addition, previous research showed that the
fertility decline may relate to altered male reproductive endocrinology and
behavior (Rosenstrauch et al., 1998; and Weil et al., 1999); physical
impairment upon copulation (Soller et al., 1965; and Wilson et al., 1979),
reduction in sperm concentration and semen volume (Sexton, 1987) or a
combination of the above.

Because body weight did not differed significantly between the two
groups, (GL) and (GS) were (2075 and 2050gm) respectively, also body
weight did not correlate with fertility within either group (P>0.05), it seems
unlikely that body weight it self did not impacted male mating ability at
least in this local strain. These findings are agreement with (McGary et al.,
2003) who found that body weight did not correlate with broiler fertility.

Table (2) showed the secondary sexual characters (CA, CL, CW,
WA, WL and WW) were larger for GL as compared to GB (P<0.01). A
strong positive relationship was found between GL comb area and fertility
(r=0.56, P<0.05); however, this correlation was not significant for GS
(Figure 3). Furthermore, no correlation were found between other secondary
sexual characters and fertility in either groups (P>0.05).

The relationship between secondary sexual characters and fertility
was previously confirmed in domestic fowl by (McGary et al., 2002), who
found that male broiler breeders with larger combs within specific strains
were likely to have higher fertility, as a significant positive correlation was
found between male and their individual fertility level, also, suggested that,
if female broiler breeders more frequently crouch for and subsequently mate
with males having large, symmetrical combs and wattles, differential
fertility may be related to fact that high quality males secure a higher mating
frequency, which should in turn, improve reproduction. Hence, the next
logical step in this experiment was to determine if fertility levels were
related to keel length, leg dimensions and pelvic conformation.
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Table (3) showed that the leg dimensions and pelvic conformation
did not differ between groups (P>0.05). Figure (4) showed the leg
dimensions, there was a strong positive correlation between TW and fertility
in either GL (r=0.583, P<0.01) or GS (r=0.544, P<0.05). Interestingly, this
was the only skeletal measurement that significantly correlated with fertility.

McGary et al., (2003) anticipated that variation in leg dimensions
may alter the intersexual cloacal distance upon mating. Although TW was
not differed significantly between groups, TW correlated with fertility
within them. These results suggest, therefore, that leg size in Bandarah local
strain does not seem to have a direct role on male fertility.

Contrary to the previous results that larger musculoskeletal
dimensions (Wilson et al., 1979; and Duncan et al., 1990) would impede
semen transfer and reduce fertility, it was found that no significant
differences between groups in KL, DPW, DPL, PPL and DPW. Also, all
these traits did not significantly correlate with fertility within either group
(P>0.05).

Table (4) demonstrated that fluctuating asymmetry of wattle and
skeletal measurements did not show any differences between groups
(P>0.05) except for, WW FA and DPW FA which were significantly greater
in GS males than GL (p<0.01). Figure (5) showed that GS males with
greater WW FA tended to have lower fertility (r=-0.536, P<0.05). The same
relationship was found for DPW FA as well, which correlated with GS
fertility (r= -0.553, P<0.05), no relationship existed between GL fertility and
WW FA or DPW FA (P>0.05). The other FA measurements did not show
any correlation with fertility within either group (P>0.05).

Local strains may face several nonspecific stressors; such as heat
stress, feed restriction, management, and social stress that may have altered
the degree of FA of bilateral traits as indicated previously (Bilcik and
Estevez, 2005). In support of previous results that differential FA among
males could be used as a tool to reliably selected males of high reproductive
quality (Mgller, 1990). This results showed that although GS males had
shorter WW as compared to GL, they had a higher degree of FA, as
stressors have been shown to influence the degree of FA in domestic fowl
(Mgller et al., 1995). Furthermore, FA of WW negatively correlated with
fertility within GS, these results seem to be supported by (Morris and Casey,
1998; and Cadee 2000) which they found a relationship between FA of
secondary sexual characters and reproductive success in wild species.

Similar to the degree of FA of secondary sexual characters, it is
found that males within GS with a greater degree of FA of DPW had lower
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fertility. This findings agreement with (McGary et al., 2003) who found that
DPW FA negatively correlated with broiler breeder fertility, they suggested
a direct impact of pelvic conformation on male's physical ability to mount
and successfully inseminate upon cloacal content.

In conclusion, the present study provides further evidence suggesting
the potential for physical traits to predict male fertility. Males with large
comb area are positively correlated with fertility levels. In addition, it was
found a negative relationship between fertility and the degree of FA for both
of wattle width and dorsal pelvic width within males which had alter-
developed secondary sexual characters in Bandarah local strain. It is suggest
that the relationship between bone measurements and fertility should be
further explored in local breeders.

Table (1): Fertility percentage (mean+S.E) across the five age periods for GL and GS

Period 1 2 3 4 5 Overall
Group mean
GL 99.07+0.66° | 98.47+0.73* | 98.90+0.96* | 98.78+0.84* | 98.73+0.99* | 98.79+0.80"
GS 98.23+0.48° | 97.51+0.31° | 96.96+0.40% | 93.86+0.38" | 89.5240.53" | 95.22+0.45°
Overall mean | 98.65+0.56% | 97.99+058° | 97.93+0.80° | 96.32+0.58° | 94.13+0.76"

GL: males with large comb and wattle.
GS: males with small comb and wattle.

Means with different superscripts within column (capital) or within rows are significantly different
at (P <0.05).

Means of interaction between the main factors with different superscripts (x,y) are significantly
different at (P <0.05).

Table (2): Meant S.E of both GL and GS for comb area (CA), comb length
(CL) comb width (CW), wattle area (WA), wattle length (WL), and

wattle width (WW)

Traits CA CL CwW WA WL WW
Group (cm?) (cm) (cm) (cm?) (cm) (cm)
GL 2259+0.87% | 7.29+0.16* | 3.79+0.17% | 10.23+0.79% | 4.075+0.24° | 2.85+0.15°
GS 8.62+0.75° | 4.95+0.30° | 2.28+0.18° | 4.21+0.49° | 2.84+0.13° | 1.47+0.14

GL: males with large comb and wattle.
GS: males with small comb and wattle.

Means with different superscripts within column are significantly different at (P < 0.05).
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Table (3): MeanzS.E of both GL and GS for tarsometatarsal length (TL), tarsometatarsal width (TW), keel length (KL),
posterior pelvic length (PPL), posterior pelvic width (PPW), dorsal pelvic length (DPL), and dorsal pelvic width

(DPW)

Traits TL W KI PPL PPW DPL DPW
Group (mm) (mm) (mm) (mm) (mm) (mm) (mm)
GL 116.29+1.89 | 15.09+0.37 | 187.1#24 | 59461044 48.6£041 48.03+0.76 55.14+0.52
GS 111.84+1.92 | 14.23+0.39 | 1794#362 | 56.59+0.75 47.3+0.61 45.92+0.27 54.11+0.56

GL: males with large comb and wattle.
GS: males with small comb and wattle.

Table (4): Mean+S.E of the degree of fluctuating asymmetry (FA) between the left and right wattle length (WL), wattle width
(WW), tarsometatarsal length (TL), tarsometatarsal width (TW) posterior pelvic length (PPL), posterior pelvic
width (PPW), dorsal pelvic length (DPL) and dorsal pelvic width (DPW) for groups

Traits
Group WL FA WW FA TLFA TWFA PPL FA PPW FA DPW FA
GL 0.013+0.002 | 0.021+0.002° | 0.019+0.006 | 0.022+0.003 | 0.030+0.008 | 0.021+0.009 | 0.021+0.006 | 0.018+0.003°
GS 0.022+0.004 | 0.033+0.003* | 0.021+0.005 | 0.026+0.004 | 0.025+0.005 | 0.031+0.006 | 0.025+0.007 | 0.039+0.004°

GL.: males with large comb and wattle.
GS: males with small comb and wattle.
Means with different superscripts within column are significantly different at (P < 0.05).
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Figure (2): Fertility percentage across the five periods for males with large comb
and wattle (GL) and males with small comb and wattle (GS).
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Figure (3): Correlation between fertility and comb area (CA)

GL: males with large comb and wattle.
GS: males with small comb and wattle.
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Figure (4): Correlation between fertility and tarsometatarsal width (TW)

GL: males with large comb and wattle.
GS: males with small comb and wattle.
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Figure (5): Correlation between fertility and (a) wattle width (WW)
asymmetry, (b) dorsal pelvie width (DPW) asymmetry

GL: males with large comb and wattle.
GS: males with small comb and wattle.

532



Male Fertility, Comb, Wattle, Skeletal Conformation, Fluctuating Asymmetry

REFERENCES

Bilcik B.; and Estevez, 1. (2005). Impact of male competition and
morphological traits on madding strategies and reproductive success in
broiler breeders. Appl Anim. Behav. Sci 92: 307-323.

Cadee, N. (2000). Parent barn swallow fluctuating asymmetry and offspring
quality. J. Avian Biol. 31: 495-503.

Chambers. J.R. (1990). Genetic of growth and meat production in chickens.
Chapter 25. In: Poultry Breeding and Genetics. Crowford, R.D.,
Elsevier. Scince Publishers, Amsterdam, The Netherlands.

De Reviers, M.; and Williams, J.B. (1984). Testis development and production
of spermatozoa in the cockerel (Gaoullus domensticus). In reproductive
biology of poultry (ed. F.J. Cunningham, P.E. lake ad D. Hewitt), PP.
183-202. Harlow: British Poultry Science.

Duncan, 1. J.; Hocking, H.P.M.; and Seawright, E. (1990). Sexual behaviour
and fertility in broiler breeder domestic fowl. Appl. Anim. Behav. Sci.
26:201-213.

Gilbert, A.B. (1971). The endocrine ovary in reproduction. Pages 1449-1468 in
Physiology and Biochemistry of the Domestic Fowl, Vol. 3. Academic
Press, London.

Hamilton, W.D.; and M.Zuk, (1982). Heritable true fitness and bright birds: a
role for parasites? Science. 218: 384-387.

Hocking, P. M.; and Duff, S.R.1. (1989). Musculo-skeletal lesions in adult male
broiler breeder fowls and their relationships with body weight and
fertility at 60 weeks of age. Br. Poult. Sci. 30: 777-784.

Johnstone, R.A. (1994). Female preference for symmetrical males as a
by-product of selection for mate recognition. Nature 372:172-174.

Jones, M. E.; and Mench, J. A. (1991). Behavioral correlates of male mating
success in a multisire flock as determined by DNA fingerprinting. Poult.
Sci. 70: 1493-1498.

Kodric-Brown, A.; and Brown., J. H.(1984). Truth in advertising: the kinds of
traits favored by sexual selection. Am. Nat. 124: 303-323.

Leary, R.L.; and Allendorf, FW. (1989). Fluctuating asymmetry as an
indicator of stress: implications for conservation biology. Trends Ecol
Evol. 4: 214-217.

533



Amany A. ElI-Sahn.

Ligon, J.D.; Thornhill, R.; Zuk, M.; and Johnson, C. (1990). Male
competition, ornamentation., and the role of testosterone in sexual
selection in the red jungle fowl. Anim Behave. 40: 367-373.

McCartney, M.G.; and Brown, H.B. (1976). Effects of method of mating on
fertility in broiler breeder hens. Poult. Sci 55: 1152-1153.

McGary, S.; Estevez, I.; and Bakst, M.R. (2003). Potential relationship
between physical traits and male broken breeder fertility. Poult. Sci. 82:
328-337.

McGary, S.; Estevez, I.; Bakst, M.R.; and Pollock, D.L. (2002). Phenotypic
traits as reliable indicators of fertility in male broiler breeders. Poult.
Sci. 81: 102-111.

Mgller, A.P. (1990). Fluctuating asymmetry in male sexual ornaments may
reliably reveal male quality. Anim. Behav. 40: 1185-1187.

Mgller, AP. (1992). Female swallow preference for symmetrical male sexual
ornaments. Nature 357: 237-240.

Mgller, A.P. (1994). Directional selection on directional asymmetry: Testes size
and secondary sexual characters in birds. Proc. R. Soc. Lond. Ser. B
258: 147-151.

Mgller A.P.; Sanotra, G.S.; and Vestergaard, K.S. (1995). Developmental
stability in relation to population density and breed of chickens Gallus
Gallus. Poult. Sci. 74: 1761-1771.

Morris, M. R.; and Casey, K. (1998). Female swordtail fish prefer symmetrical
sexual signal. Anim. Behave. 55: 33-39.

Parker, T.H.; Knapp, R.; and Rosenfield, J.A. (2002). Social mediation of
sexually selected ornamentation and steroid hormone levels in male
Jungle fowl. Anim. Behav. 64, 291-298.

Rosenstrauch, A.; Weil, S.; Degen, A.A.; and Friedlander, M. (1998). Leydig
cell functional structure and plasma androgen level during the decline in
fertility in aging roosters. Gen Comp. Endocrinol. 109: 251-258.

SAS. (1990): SAS user's guide statistics version 6, 4" ed, SAS Institute. INC.,
Cary, N.C., USA.

Sexton, T.J. (1987). Effect of semen treatments and age of tom on fertility of
unstored semen and semen held 18 hours. Poult. Sci. 66: 1721-1726.

534



Male Fertility, Comb, Wattle, Skeletal Conformation, Fluctuating Asymmetry

Siegel, P.B.; and Dunnington, E.A. (1985). Reproductive complications
associated with selection for broiler growth. Pages Manson, and D.
Hewit, ed. British Poultry Science Ltd., Longman Group, Harlow,
England.

Soller, M.; Schindler, H.; and Bornstein, S. (1965). Semen characteristics,
failure of insemination and fertility in Cornish and white rock males.
Poult. Sci. 44: 424-432.

WEeil, S.; Rozenboim, I.; Degen, A.A.; Dawson, A.; Friedlhander, M.; and
Rosenstruach, A. (1999). Fertility decline in aging roosters is related to
increased testicular and plasma levels of estradiol. Gen. Comp.
Endocrinol. 115: 23-28.

Wilson, H.R.; Piesco, N.P.; Miller, E.R.; and Nesbeth, W.G. (1979).
Prediction of the fertility potential of broiler breeder males. World's
Poult. Sci. J. 35: 95-118.

Zeller, F.J. (1971). The effect of testosterone and dihydrotestosterone in the
comb, testes, and pituitary gland of the male fowl. J. Reprod. Fertil. 25:
125-127.

Zuk, M.; Johnson, K.; Thornhill, R.; and Ligon, J.D. (1990). Mechanisms of
female choice in red jungle fowl. Evolution 44: 477-485.

Zuk, M.; Pompa, S.L.; and Johnsen, T.S. (1995). Courtship displays,

ornaments, and female mate choice in captive red jungle fowl. Behaviour

132: 821-836.

= padld)
&l Ay gady il 4y jelaal) clial) PNKES W
S CasSil) g Ag ol (udad) ciliia -1
Cawall Jale L_,..'LJ
e ~age) 530 Gl S e Sl gaall Y1 Gy dena

A ekl claall ek Layy A il okl ool e Jal e 10 a6l 5a) L1
Wi oSl Ay guadd saamall ciliall Jle ol L Aglady) 438 Ji il oAl
il Jal e SR e

535



Amany A. ElI-Sahn.

Sl 0 sSal g LY A g Gl laliy dasi 5 ey SA) Apad o (mgidal) (ge 22
LIS A8 claall (FA) Guliil aae

&Y 6 stilly agmy 558 5 el AL (e s 36 2ae Aud all o2 3 aadia) L3
(GL ) 508 s 5 Caje < g tiy gl Luiall cilba uld e fic sane
[ Lo p 23 5 4 sana IS/ 55318 (GS) 3 ssiam il 5 e i3 g
:35 ) «(p sl 34 :31 ) Al jee o 85 A L seadl) 4 &5 (20 10
¢ sual 50 dic (g 50l 50 : 47) (5 5wl 46 : 43) ¢(g sl 42 : 39) (5 52138
lelsha s 2¥l Zabisa ¢(CA, CL, CW ) 4ua e g Alghy i yall Gl (uli
casl albe Jshy (a e ((KL) gaill dabie Joha (WA, WL, WW) lea e
Jshs (DPW, DPL) & ekl (asall e Jshs mse «(PPW, PPL) syl
(TL, TW) Zphiie o)) dabie (e

Alia i€ GS 83 e el GL 83 4 gead il 4y paal) @l b uadll DA 4
aalad) g daal QI 5 il die 4 giea DA

dla S5 GS 583 e (P<0.01) LSl Vo Goje bl dllia (S GL 5583 .5
GL dgpall & undll g o jal) daliss (n x50 5 58 (5 sine Lol )

IS 4 ) Cie ganall G el L) 8 A sine DAL Ssag pie e pe ) e .6
QX 5 Yl e 3uli aae ddia 8530 ) 4 sadl) diaididl GS g ekl 7

& gl 4 gaady sl YA (gaal€ 4 pelaall cilaal) plasial (Ko ) 38 (s
Agdad) sl ADL

536



