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ABSTRACT: This study was conducted to investigate the effects of different dietary
metabolizable energy (ME) and crude protein (CP) levels on semen quality traits, some
seminal and blood plasma constituents as well as fertilizing ability of Sudani drakes. A total
number of 54 Sudani drakes 32-wks-old, at the same time, 189 Sudani ducks were taken for
detecting the fertilizing ability of drakes and then hatchability (%). All birds from drakes
and ducks were weighed and divided into nine experimental groups of three replicates each,
in a factorial arrangement design (3x3). The dietary treatments were 2750 (low), 2850
(medium) and 2950 (high) ME kcal/kg, each contained 15 (low), 17 (medium) and 19% CP
(high) levels. The results indicate that Sudani drakes fed the high level of both ME and CP
had significantly higher ejaculate volume and sperm concentration. Also, advanced motility
of sperms was significantly improved for drakes fed high-ME diet, while, dead, coiled,
clumping and coiled /total abnormal sperms were significantly decreased than those fed
low-ME diet. The total abnormal sperms was significantly decreased by increasing CP level
in the diet only. Seminal plasma acid phosphatase activity and total lipids content were
significantly higher for drakes fed high-ME diet than those fed low-ME diet. On the other
hand, feeding high-CP diet resulted in a significant decrease of seminal plasma albumin
concentration, ALT and AST enzymes activity than those fed medium-CP diet, while acid
phosphatase activity was insignificantly decreased.

Blood plasma acid phosphatase , ALT and AST enzymes activity were significantly
(P< 0.05) increased, whereas, total lipids and cholesterol were insignificantly decreased for
drakes fed high-ME diet comparing to those fed low-ME diet. Also, Blood plasma content
of globulin and total cholesterol were significantly (P< 0.05) decreased, while acid
phosphatase activity was significantly (P< 0.05) increased for drakes fed high-CP diet than
those fed low-CP diet. Fertility and hatchability percentages were improved by increasing
both ME and CP level in the diet without significant effect, the best values of them were
occurred by the interaction of high-ME with high or medium-CP in the diet. These results
indicate that a diet containing 2950 Kcal ME/kg with 17 or 19% CP could be used to
improve the semen quality traits and fertilizing ability for Sudani drakes without adverse
effect on fertility and hatchability traits for hatching eggs.
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INTRODUCTION

Reproduction is one of the aspects of
poultry breeding. Furthermore, fertility is
one of the major reproductive parameters in
poultry since it highly determines chick’s
production (Tadondjou et al., 2014). Good
breeding programs of ducks require active
drakes that can enhance the chance of
obtaining expected results of breeding
(Etuk et al., 2006). Semen quality plays a
prominent role in artificial insemination in
order to increase fertile eggs production
from ducks, because artificial insemination
may be a method to alleviate the
unsatisfactory fertility problems in ducks
resulting from the impaired mating
behavior (Nahak et al., 2015). Semen
quality of drakes can be used to enhance
the reproductive traits, where the
differences in semen quality traits such as
ejaculate volume, sperms concentration,
motility as well as abnormality may be
affected by many factors such as breed, age,
body size, nutrition, seasonal temperatures,
as well as deficiency of some vitamins such
as A and E (Almahdi et al., 2014).

Energy and protein are important
nutrients, representing the majority of total
cost, since optimal their levels are
important for lowering feed cost per unit of
poultry product. Corn and soybean meal
prices are increasing greatly in recent years.
It is therefore important to formulate diets
to efficiently meet the needs of dietary
metabolizable energy (ME) and crude
protein (CP) for optimum performance for
poultry (Li et al.,, 2011). The nutrient
requirements of males have received much
less attention than those of females and it is
common for males to receive diets that are
formulated to meet the nutrient
requirements of female (Etches,1996).
Ducks production has been developed in
last decade in Egypt, but the low
reproductive efficiency has hindered its
continued expansion. Also, ME and CP
level in the diet are important for producing
good quantity and quality sperms with low
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dead and abnormal spermatozoa from local
Domyati drakes which affect on fertility
improvement (Ghonim et al., 2010).

Sudani ducks is one of local duck
breeds in Egypt, it looks like Muscovy
ducks in the feathers form and the red crest
around the eyes and above the beak, but, it
is less than in the productive traits. There is
a little attention of the producers due to low
productivity resulting from subfertility and
hatchability, although their meats are more
favorable to the Egyptian consumer. With
development of poultry production in
Egypt, ducks production is becoming
specialized and more attention is focused
lately on increasing meat (Kout Elkloub et
al., 2010), and egg production from local
breeds of ducks (Awad et al., 2011).
However, the energy and protein
requirements are still poorly documented
for these breeds such as Sudani ducks
(Awad et al., 2013&2014) especially
drakes. Therefore, the purpose of the
present study was to evaluate semen quality
traits, blood and seminal plasma
constituents, and fertilizing ability of
Sudani drakes under feeding with different
metabolizable energy and crude protein
diets.

MATERIALS AND METHODS

The present study was conducted at
El- Serw Research Station, Water Fowl
branch, Water Fowl Research Department,
Animal Production Research Institute,
Agricultural Research Center, Ministry of
Agricultural, Egypt. It was started in
October 2013 and terminated in January
2014. Two hundred and forty three of
Sudani birds (189 ducks and 54 drakes) at
32-wks-old were used. The drakes were
randomly chosen and divided into nine
equal experimental groups (6 drakes each),
then were kept in individual cages
(50x50x40cm), while the ducks were
randomly divided into nine groups also (21
ducks each) and kept in separate open-air
pens. All birds were exposed to 17 h light:
7 h dark as daily photoperiod and the light
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intensity was adjusted to be 10 Lux as
recommended by Tag EL-Din et al. (2006).
The experiment was arranged in factorial
design (3X3) to investigate the effect of
different dietary levels of metabolizable
energy (ME) and crude protein (CP) in the
diet on semen quality traits and fertilizing
ability of Sudani drakes. The first factor
was ME level {2750 (low), 2850 (medium)
and 2950 (high) kcal ME/kg diet}, and the
second factor was CP level {15 (low), 17
(medium), and 19 (high) % CP}. Both
drakes and ducks in the same group fed the
same experimental diet from the beginning
of the training period until the end of the
eggs  collection for hatching. The
composition and calculated analysis of
experimental diets are presented in Table 1.

Data collection and estimated parameters:

Semen collection and physical traits:-

Initially, all experimental drakes were
selected on the basis of a positive reaction
to dorso-abdominal massage for artificial
semen collection and then were trained for
four weeks (Kammer et al., 1972). After
training, the cloacal region of each drake
was cleaned. Semen was collected twice a
week from each drake in clean and dry
graduated tubes for three weeks to
determine semen characteristics. Semen
volume was measured (in milliliter) by
using graduated collection plastic tubes.
Mass and advanced motility were estimated
immediately after semen collection. Sperm
concentration was estimated by using an
original haemocytometer. The percentage
of dead, total abnormalities, coiled, and
clumping of sperms were estimated by
using nigrocin /eosin staining procedure
(Bakst and Cecil, 1997).

Blood plasma samples:

Blood samples were taken from the
wing vein for three drakes from each
experimental group in heparinized test
tubes, immediately after semen collection
for testing semen quality parameters. All
blood samples were centrifuged at 3500
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rpm for 15 minutes to obtain blood plasma.
Then, they were stored in a deep freezer at
approximately -20 °C until the analysis.
Plasma total protein and albumin were
determined calorimetrically by using
available commercial kits (Peters, 1968).
However, globulin was obtained by the
differences, while total cholesterol was
determined according to Ellefson and
caraway (1976) and total lipids according
to Bucolo and David (1973). Alkaline and
Acid  phosphatase  activities  were
determined according to Moss (1984) and
transaminases enzymes activities (ALT and
AST) according to Reitman and Frankel
(1957).

Seminal plasma constituents:

Freshly semen samples were taken
individually for each drake from all
experimental drakes, centrifuged at 4000
rpm for 10 min to collect the seminal
plasma. Samples of seminal plasma were
stored at —20°C until used for the
determination of total protein, albumin,
both acid and alkaline phosphatases,
alanine- aminotransferase (ALT) and
aspartate aminotransferase (AST) activities
and total lipid and cholesterol. The
determination of the previous parameters of
seminal plasma were similar as blood
plasma  determination by available
commercial Kits.

Fertilizing ability test:

After determination of semen quality
parameters, semen was collected to
evaluate the fertilizing ability of drakes,
then hatchability traits. Freshly semen was
pooled for drakes from each experimental
group for artificial insemination process.
Sudani ducks in different experimental
groups were starved for 15 h before
artificial ~ insemination.  Ducks  were
inseminated three times during the first
week of artificial insemination period, then
every three days for six weeks, at 10.0 AM
by using 0.05 ml raw semen / duck from
their respective drakes within 30 min of
collection time. Hatching eggs were
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collected after the second week of artificial
insemination up to the end of experimental
period and incubated in three hatches to
evaluate  fertility and  hatchability
percentages. The eggs were set in an
automatic incubator and incubated at
37.5°C and 65% relative humidity. Fertility
was determined by candling eggs on the
10" day of incubation, then hatchability
percentage of fertile eggs was calculated at
the end of incubation period.

Statistical analysis:

Data obtained were statistically
analyzed using the general linear model of
SAS (2004). In this study, a 3x3 factorial
design was used, considering the energy
level and crud protein level as the main
effects, as follows:

Yijk = p + Ti +Rj + (TR)ij+ eijk where :

Yijk = an observation;

p = Overall mean;

T = Effect of energy level; i= (1,2 and
3)

R = Effect of crud protein level; j = (1,
2and 3);

TR=Effect of interaction between
energy and crud protein level; and

eijk = Random error.

Significant differences among
treatments means were tested by
Duncan’s multiple range test (Duncan,
1955).

RESULTS AND DISCUSSION
Semen quality parameters:

Significant (P< 0.05) differences
were observed in all studied semen
parameters of Sudani drakes by feeding
diets contained varying ME levels except
of mass motility and total abnormal sperms
which not affected (Table 2). The drakes
fed diet contained high-ME level had
significantly (P< 0.05) higher values of
ejaculate volume, sperms concentration and
advanced motility than those fed low-ME
diet. Moreover, they had significantly (P<
0.05) low values of dead, coiled, clumping
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and coiled/ total abnormal of sperms. Also,
it is noticed that drakes fed high-ME diet
had significant improvement of pervious
parameter than those fed the medium-ME
diet except for the advanced motility, dead
and coiled sperms percentage which
recorded insignificant improvement. It
appears that the dietary energy level effect
was more obvious on ejaculate volume,
sperms concentration, and mass and
advanced motility score as well as sperms
abnormalities (Almahdi et al., 2014). This
may be related to the nutritional
deficiencies could depress the production
and quality of semen in the male
(McDonald, 1980), because nutrition
affects the endocrine rather than the
spermatogenic function of the testis (Hafez,
1987). Also, the improvement of semen
quality may be due to that high energy
intake leads to increase testis weight and
accelerate testicular development which
could be improved the development of
seminiferous tubules in testis (Teteh et al.,
2010), and testis produce both sperm and
part of seminal plasma suggesting that
testis development is not only associated
with sertoli cell proliferation but also with
establishment of spermatogenesis activity
(Lipold et al., 2011). These results are
consistent with those obtained by Ghonim
et al. (2010) who reported that Domyati
drakes fed diet contained high-ME level
(2950 kcal/kg) had the higher ejaculate
volume and concentration of sperms and
lower total abnormal sperms than those fed
low-CP level (2750 kcal/kg). Similarly,
Tadondjou et al. (2013) reported that
ejaculate volume and spermatozoa mass
motility were significantly (P< 0.05) higher
for cocks by feeding diet contained 3000
kcal/kg than those fed 2900 kcal/kg diet.

On the other hand, using different
levels of CP in Sudani drake's diet has
significant (P< 0.05) effects on some semen
quality parameters such as ejaculate
volume, concentration of sperms and total
abnormal (Table 2). Drakes fed high-CP
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diet gave significantly (P< 0.05) higher
values of ejaculate volume by 40.0, 21.74%
and sperm concentration by 9.52 and
4.55% as well as it significantly recorded
(P< 0.05) lower value of total abnormal of
sperms by 10.58 and 12.26% than those fed
low and medium-CP diet, respectively.
Moreover, feeding high-CP diet resulted in
improving mass and advanced motility of
sperms and decreasing coiled and clumping
sperms than low and medium-CP diets.
Improvement of semen production and
quality may be due to the diet could be
supplied enough protein requirement for
testicular development and sertoli cell
proliferation which were affected on semen
production and quality (Etches, 1996).
These results are consistent with the results
obtained by Wilson et al. (1987) who
reported that decreasing dietary CP level in
the diet had an adverse effect on semen
quality. Ghonim et al. (2010) reported that
Domyati drakes fed diet contained high-CP
level (19%) had the higher ejaculate
volume and sperms concentration and
lower total abnormality sperms than those
fed on medium (17%) and low-CP level
(15%). In contrary, Hocking and Bernard
(1997) and Zhang et al. (1999) reported
that spermatozoa concentration and semen
volume for broiler breeder males were low
as a result of feeding diet contained 16%
CP as compared with 12% CP diet, this
may be due to the differences in energy and
protein between duck and broiler breeder
males (Siregar and Farrel, 1980 and Etches,
1996).

No significant differences on semen
quality parameters for Sudani drakes were
observed as a result of the interaction
between different ME and CP levels in the
diets except of ejaculate volume and
sperms  concentration  which  were
significantly affected (Table 2). The
interaction between high-ME and high-CP
level gave significantly (P<0.05) higher
value for ejaculate volume than the other
interactions, while, the interaction between
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high-ME with different CP levels resulted
in significantly (P< 0.05) high values of
sperms concentration compared to the other
interactions. On the other hand, the
interaction between high-ME and high-CP
recorded the higher value of mass and
advanced motility of sperms and lower
values of coiled and clumping sperms than
other interactions. It is likely that the high
ME and CP levels are important for
producing good quality sperms with low
dead and abnormal spermatozoa. These
holds true for both ME&CP which are the
main sources for all physiological and
endocrinological mechanisms in the body.
These results are similar with the results
obtained by Ghonim et al. (2010) who
reported that the combination of high-ME
(2950 kcal/kg) with high-CP (19%) in the
diet resulted in the best ejaculate volume
and concentration of sperms and lower
percentage of dead and abnormal sperms as

compared to other combinations for
Domyati drakes.
Seminal plasma constituents:

All  studied seminal  plasma

constituents were not significantly affected
due to feeding different ME diets except of
acid phosphatase activity and total lipids
(Table 3). Drakes fed high-ME diet had
significantly higher seminal plasma acid
phosphatase than those fed medium or low-
ME diets, while, feeding both high and
medium-ME diet resulted in significant
higher seminal plasma total lipid than those
fed low-ME diet. These results may be due
to the high sperms concentration, where
sperm motility was correlated with lipid
components which needed to increase
sperms motility (Wishart and Palmer, 1986
and Cerolini et al., 1994). Also,
phospholipid fraction plays a major role in
regulating membrane fluidity, ionic
interactions, and membrane excitation and
also interacts with and regulates a range of
membrane proteins and enzymes (Salem et
al., 1986). These results are consistent with
the results obtained by Ghonim et al. (2010)
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who reported that seminal plasma albumin
concentration, alkaline phosphatase and
AST  enzymes activity were not
significantly affected by feeding different
ME diets for Domyati drakes.

Moreover, different crude protein
(CP) levels in Sudani drakes diet had
significant (P< 0.05) effect on some
seminal plasma constituents such as
albumin, acid phosphatase and liver AST
and ALT enzyme (Table 3). Drakes fed
medium-CP diet had higher values of
albumin concentration, acid phosphatase
and liver AST and ALT enzymes activity
than those fed high or low- CP diets with or
without significant effects. These results
are consistent with the results obtained by
Ghonim et al. (2010) who reported that
seminal plasma albumin and ALT enzyme
were significantly decreased by feeding
diet contained high-CP level for Domyati
drakes than those fed low-CP level in the
diet, while,  seminal plasma alkaline
phosphatase enzyme activity was not
significantly affected by feeding different
CP diets.

No significant differences were
observed due to the interaction between
ME and CP levels in sudani drake diets on
all studied seminal plasma constituents
except of acid phosphatase, ALT and AST
enzymes activity which were significantly
affected (Table 3). It is noticed that, the
drakes fed diet contained high-ME and
medium-CP recorded significantly higher
values of acid and alkaline phosphatase
enzymes, whereas, the drakes fed medium-
ME and medium-CP diet had significantly
higher values of ALT and AST enzymes.
Drakes fed diet contained the combination
of high-ME and high-CP had higher value
of seminal plasma total cholesterol. Also,
seminal plasma total protein and albumin
content were recorded the lowest values for
drakes fed diet contained the combination
of high level of both ME and CP. These
results are consistent with the results
obtained by Ghonim et al. (2010) who
reported that seminal plasma total protein,
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albumin and globulin content had the
lowest values for drakes fed diet contained
the combination of high level of both ME
and CP.

Blood plasma constituents:

Blood plasma constituents of Sudani
drakes, measured in the present study, were
estimated to show the metabolic status of
drakes and their health as affected by
feeding varying ME and CP levels in the
diet. Data of blood plasma constituents of
Sudani drakes as affected by feeding diet
contained varying levels of ME, CP and
their interactions are presented in Table 4.
The drakes fed high-ME diet had
significantly (P< 0.05) higher values of
blood plasma acid phosphatase, ALT and
AST enzymes activity than those fed low-
ME diet. Blood plasma total lipid and
cholesterol were significantly increased for
drakes fed low-ME diet than those fed
medium-ME diet. These results are in
agreement with those obtained by Zhang et
al.(2008) who reported that plasma ALT
and AST enzymes activity were increased
for chicks which fed ad-libitum the high
energy diet as compared to those fed low
energy diet. Also, Awad et al. (2013)
reported that increasing ME level in Sudani
ducks diet resulted in significant increase
of AST enzyme and non-significant effects
on other blood plasma constituents. In
contrary, plasma total lipids and
triglycerides were significantly (P<0.05)
increased of adult pigeons (Abdel-Azeem
et al.,, 2007) and Domyati laying ducks
(Awad et al., 2011) when ME levels
increased in the diet. Also, Ghonim et al.
(2010) reported that increasing ME level in
the diet had decreased blood plasma acid
phosphatase and albumin concentration of
Domyati drakes.

On the other hand, varying CP levels
had no significant effect on some studied
plasma constituents such as total protein,
albumin, AST enzyme, alkaline
phosphatase and total lipids (Table 4). The
drakes fed high-CP diet had significantly
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(P< 0.05) lower blood plasma globulin,
ALT enzyme and total cholesterol content
as compared with those fed low-CP diet,
while it were significantly (P< 0.05) higher
in acid phosphatase content (Table 4).
These results are in agreement with those
obtained by Awad et al. (2011) reported
that feeding different CP levels in laying
diets had no significant effects on serum
total protein, ALT and AST of Domyati
ducks. In contrary, Awad et al. (2013)
reported that increasing CP level in Sudani
duck diet resulted in non-significant effects
on previous plasma constituents. Also,
Ghonim et al. (2010) reported that
increasing CP level in the diet resulted in
significant decrease in plasma total protein,
alkaline phosphatase and significant
increase in blood plasma AST enzyme
activity of Domyati drakes.

A significant differences were
noticed in some studied blood plasma
constituents such as globulin, acid
phosphatase, AST enzyme and total
cholesterol as a result of the interaction
between dietary ME and CP levels (Table
4). Drakes fed diet contained the
combination of medium or high-ME with
both medium and high-CP had significantly
(P< 0.05) lower value of blood plasma total
cholesterol, whereas, the highest values of
acid phosphatase and AST enzymes were
occurred by the interaction between high-
ME and medium-CP level. It is likely that
the effect of dietary ME and CP levels on
blood enzymes was not greater enough to
reflect any deleterious effects on liver
function. The obtained increases or
decreases in ALT or AST enzymes level
and to some extent acid or alkaline
phosphatase level in blood may be a result
of protein degradation and energy
metabolism in the body which may affect
kidney and liver function.
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Fertility and hatchability traits:

Results of fertility and hatchability
percentages of eggs produced after artificial
insemination of ducks by drakes semen are
presented in Table 5. Both fertility and
hatchability = percentages  were  not
significantly affected as a result of feeding
different ME and CP levels in the diets for
Sudani drakes. It is observed that, the
drakes received the high level of both ME
or CP in the diet recorded high value of
fertility, subsequently high value of
hatchability (%) of fertile eggs. The best
values of both fertility (95.67& 94.35%)
and hatchability (75.93& 74.97%) were
occurred by the interaction between high-
ME with high then medium-CP level.
These results may be due to the
improvement of semen quality for these
groups especially sperms concentration.
These results are in agreement with the
results obtained by Ghonim et al. (2010)
who reported that fertility of eggs was
improved by feeding diet contained high-
ME (2950 kcal/kg), while it was improved
by feeding diet contained low-CP (15%)
for Domyati drakes. Also, they reported
that the best value of hatchability was
occurred by the interaction between high-
ME and both medium and high-CP of
Domyati ducks.

CONCLUSION

It is concluded that the ME and CP
levels in the diet are important for
producing good quality sperms with low
dead and abnormal spermatozoa from
Sudani drakes which cause an improvement
of fertilizing ability. It is suggested that a
diet containing 2950 Kcal ME/kg and 17-
19% CP could be used to improve semen
quality traits and fertilizing ability for
Sudani drakes without adverse effect on
fertility and hatchability traits for hatching

€ggs
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Table( 1) : Composition and calculated analysis of the experimental diets.

Metabolizable energy level (ME)

. Low | Medium | High

Ingredients % Crude protein level (CP)

Low Med High Low Med High Low Med High
Yellow corn 67.5 64.5 60.5 71.0 67.3 63.0 73.5 69.5 65.5
Soya bean meal (44%) 195 24.5 25.5 16.7 18.2 18.3 09.3 10.0 10.5
Gluten (62%) 00.0 01.0 04.0 02.3 05.0 08.7 07.2 10.5 14.0
Wheat bran 03.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0 00.0
Di-calcium phosphate 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70
Limestone 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50
Vit & Min. premix * 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Salt ( NaCl ) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
DL. Methionine(97%) 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Total 100 100 100 100 100 100 100 100 100
Calculated Analysis™
Crude protein % 14.99 17.08 19.04 15.01 17.03 19.00 15.00 17.02 | 19.07
ME ( Kcal / kg) 2743 2752 2752 2845 2854 2858 2946 2950 2957
Total Calcium % 3.30 3.31 3.31 3.29 3.29 3.29 3.27 3.27 3.27
Av. Phosphorus % 0.43 0.44 0.44 0.42 0.43 0.43 0.41 0.42 0.42

*Each 3 kg of the Vit and Min. premix manufactured by Agri-Vit Company, Egypt contains: Vitamin A 10 MIU, Vit. D 2 MIU, Vit
E 10 g, Vit. K 2 g, Thiamin 1 g, Riboflavin 5 g, Pyridoxine 1.5 g, Niacin 30 g, Vit. B12 10 mg, Pantothenic acid 10 g, Folic acid 1.5
g, Biotin 50 mg, Choline chloride 250 g, Manganese 60 g, Zinc 50 g, Iron 30 g, Copper 10 g, lodine 1g, Selenium 0. 10 g, Cobalt
0.10 g. and carrier CaCoz to 3000 g..

** According to NRC (1994 )
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Table 2 : Effect of dietary metabolizable energy and crude protein levels on semen quality parameters of Sudani drakes.

Traits Semen quality parameters
Main Volume | Concent. [ Mass | Advanced Dead Coiled Clumpin Total Coiled/T.
effects (ml) (mIx10°%) | motility [ motility sperms g abnormal | abnormal
Metabolizable energy level (ME)
Low 0.21+0.02° | 4.2£0.1° |4.440.2 |85.3+2.1° |7.840.4% |4.840.4% |[6.7+0.3% |[10.6+0.3 |44.8+3.5°
Medium 0.23+0.02° | 4.4+0.2°> |4.4+0.2 |88.4x1.4%® |6.7£0.5® |4.2+0.2% |4.4+0.2> |9.9+0.4 |43.0£2.7°
High 0.28+0.05% | 4.7£0.2% |4.840.2 |92.0£#1.3% |6.0+0.5° |3.3x0.3° |[3.24+0.4° |[9.9+0.4 33.8+2.5°
Significance 0.05 0.05 NS 0.05 0.05 0.05 0.05 NS 0.05
Crude protein level (CP)
Low 0.20+0.02° | 4.3+0.1° | 4.4+0.2 | 87.0+1.8 |7.3+0.6 4.4+0.4 5.1+0.6 10.4+0.4* | 42.44£3.2
Medium 0.23+0.02° | 4.440.1° |4.440.2 | 87.9¥1.9 |6.4+0.6 4.1+0.3 5.0+0.6 10.6£0.3* | 39.1+3.3
High 0.28+0.05* [ 4.6+0.1* |[4.8+0.2 | 90.9+.6 6.7+0.4 3.8+0.4 4.2+0.5 9.3+0.3° | 40.0+£3.7
Significance 0.05 0.05 NS NS NS NS NS 0.05 NS
Interactions
ME CP
Low Low |0.1940.02° | 3.9+0.03% | 4.3+0.3 |83.3+3.3 |8.7+0.7 5.3+0.7 7.0£0.6 11.0+0.6 |48.0+6.4
Med. |0.2240.02° | 4.2+0.01¢ | 4.3+0.3 | 85.0¢5.0 | 7.3x0.7 4.7+0.7 7.0£0.6 10.740.3 | 43.3t55
High |0.22+0.01° | 4.4+0.02" | 4.7+0.3 | 87.742.7 |7.320.7 4.3+0.9 6.0+0.6 10.0£0.6 | 43.0+8.5
Low |[0.22+0.01° |4.4+0.01° |4.3+0.3 |87.3+2.8 |7.3+0.7 4.3+0.9 4.7+0.3 10.0+0.6 |43.0£1.5
Med Med 0.23+0.02° | 4.440.01° | 4.3+0.3 | 88.0+2.1 |6.0+1.2 4.3+0.6 4.7+0.3 10.7£0.9 | 41.7+7.2
High | 0.24+0.03" | 4.5+0.01° | 4.7+0.3 [ 90.0+2.9 |6.7+0.7 4.0+0.3 4.0+0.6 9.0£0.6 44.3+5.6
Low |0.1940.03" | 4.740.03% |4.7+0.3 | 90.0+2.6 |6.0+1.2 3.740.3 3.740.9 10.3£0.9 | 36.3t5.8
High Med 0.25+0.02° | 4.7+0.01% | 4.7+0.3 | 90.0+2.3 | 6.0+1.2 3.310.3 3.3£0.9 10.3£0.3 | 32.3+3.9
High [ 0.38+0.03* | 4.8+0.02* | 5.0+0.1 | 95.0+0.6 [ 6.0+0.6 3.0+0.6 2.7£0.3 9.0+0.6 32.7+4.3
Significance 0.05 0.05 NS NS NS NS NS NS NS

a,b,c,d: means in the same column bearing different superscript are significantly different ( P <0.05).
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Table (3) : Effect of dietary metabolizable energy and crude protein levels on seminal plasma constituents of Sudani drakes.

Traits Seminal plasma constituents
Total . . Acid Alkaline Total Total
Main protein AI(b;jdrlr;ln Gl(o?dull)m phosphatase | phosphatase ('?‘JI/‘I-_F) (fﬁ_r) lipids [ Cholesterol
effects (g/dl) g g (U/L) (U/L) (mg/dl) | (mg/dI)
Metabolizable energy level (ME)
Low 1.89+0.05 [ 0.92+0.03 |0.96+0.03 | 49.5+2.3° 21.0+0.5 13.1+0.6 73.243.4 | 75.742.1° | 97.3+2.6
Medium 1.90+0.04 | 0.95+0.03 | 0.96+0.02 |50.3+2.7° 21.0+0.7 13.3+0.8 72.8+45 |83.0£1.9% | 101.3+3.8
High 1.96+0.07 | 0.93+0.03 | 1.03+0.05 | 56.8+1.6% 22.0+0.6 14.1+0.3 77.841.3 | 81.842.4% | 104.3+4.3
Sig. NS NS NS 0.05 NS NS NS 0.05 NS
Crude protein level (CP)
Low 1.95+0.05 [ 0.93+0.03% | 1.01+0.04 | 48.7+2.1° 20.8+0.5 13.3+0.54% [ 75.5+3.72 | 79.7+2.4 |99.2+0.8
Medium 1.9740.06 | 0.98+0.03% |0.99+0.04 | 55.2+2.22 21.240.7 14.6+0.43% | 80.0+1.92 |[80.8+2.6 |102.5+3.0
High 1.84+0.04 | 0.89+0.02° | 0.94+0.03 |[52.7+2.7% | 21.9+0.6 12.7+0.6° | 68.2+3.2° |80.0+2.2 |101.3+5.8
Sig. NS 0.05 NS 0.05 NS 0.05 0.05 NS NS
Interactions
ME |[CP
Low | FoW | 1.90£0.05 | 0.91+0.06 | 0.93+0.06 43.0+1.3° 20.6+1.0 14.5+0.6 |84.3+1.8%® |73.3+3.9 | 100.5+0.3
Med | 1.99+0.13 [ 0.97+0.05 | 1.02+0.08 |47.9+2.1°% |20.0+0.5 13.740.5%¢ | 73.7+1.8%¢ [ 76.8+2.6 | 102.5+4.3
High | 1.79+0.06 | 0.87+0.02 |0.92+0.04 |57.7+1.8¢ 22.4+0.5 11.1+0.49 [ 61.5+2.2¢ |77.1+4.9 |89.0+3.5
Low | 1.90+0.06 |0.90+0.03 |1.00+0.04 |46.8+2.3% |21.9+0.7 12.0+1.2¢¢ [ 64.8+7.7% |81.2+3.3 |99.0+2.3
Med Med | 1.96+0.09 | 1.05+0.05 |0.91+0.04 |55.9+2.0%¢ |20.2+0.9 15.3+0.9% | 85.0+2.4® |[85.7+3.9 |110.0+5.8
High | 1.85+0.06 | 0.90+0.04 |0.95+0.02 |48.3+7.3°® |[21.1+1.9 12.7+1.3° | 68.5+8.2°% | 82.1+3.3 | 95.0+8.7
Low |2.05+0.13 [0.98+0.05 [ 1.10+0.08 |[56.3+0.3%¢ |20.0+0.5 13.5+0.4% | 77.5+1.2%¢ [ 84.7+2.3 | 98.0+0.6
High | Med | 1.98+0.10 | 1.93+0.03 |1.05+0.07 |61.9+0.8 23.6+0.4 14.7+0.7% | 81.3+0.5%® | 80.0+6.3 | 95.0+0.6
High | 1.87+0.12 | 0.90+0.06 | 0.94+0.09 |52.1+2.2°¢ | 22.3+0.7 14.3+1.7% | 74.7+2.5°¢ [ 80.7+4.0 | 120.0+5.8
Sign. NS NS NS 0.05 NS 0.05 0.05 NS NS

a,b,c,d,e: means in the same column bearing different superscript are significantly different ( P <0.05).
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Table (4) : Effect of dietary metabolizable energy and crude protein levels on blood plasma constituents of Sudani drakes

Traits Blood plasma constituents
Total . . Acid Alkaline . Total
Main protein AIb;jdrInln Globadullm phosphatase | phosphatase '?JI/‘E fﬁl-_r Total }:jpllds Cholesterol
effects @an | ©@d) (g/dl) (U/L) (UIL) (U/L) (U/L) (mg/di) (ma/d)
Metabolizable energy level (ME)
Low 5.23+0.08 [ 2.91+0.09 | 2.32+0.05 | 18.5+0.8° 59.0+1.3 13.1+0.5" | 63.8+1.6° |823.549.6° | 230.946.72
Medium 5.26+0.09 | 2.91+0.06 | 2.36+0.07 | 18.6+0.9° 58.0+1.8 14.2+0.8%° | 62.942.3° | 761.7+25.3" | 215.0+7.2°
High 5.28+0.07 | 2.97+0.08 | 2.30+0.09 | 20.9+0.6° 60.0+1.2 15.6+0.5% | 67.5+1.8% | 782.3+15.1% | 218.9+10.4%
Sig. NS NS NS 0.05 NS 0.05 0.05 0.05 0.05
Crude protein level (CP
Low 5.35+0.06 | 2.93+0.06 | 2.43+0.04% | 17.8+0.7° 58.4+1.1 14.3+0.5%° | 64.5+2.1 795.9+16.3 | 237.247.82
Medium 5.29+0.09 [ 2.94+0.08 | 2.35+0.08% | 20.3+0.9° 58.3+1.3 15.3+0.8% | 66.7+2.2 772.6+19.3 |211.846.1°
High 5.13+0.10 | 2.93+0.09 | 2.2+0.04* | 19.9+0.9? 60.4+1.9 13.3+0.6" | 62.9+1.5 799.0£22.7 | 215.8+8.7°
Sig. NS NS 0.05 0.05 NS 0.05 NS NS 0.05
Interactions
ME |[CP
Low | LOW | 5.39+0.08 [ 2.92+0.09 | 2.4740.01* | 16.5+0.5° 58.5+2.4 13.740.5 | 67.9+1.5% |839.9+14.7 | 212.3+10.8%
Med | 5.254+0.07 | 3.07+0.08 | 2.18+0.18 [ 17.5+0.7¢® |56.1+1.5 12.6+0.5 |59.0+1.9% |807.9+18.9 |231.3+4.9*
High | 5.060.15 | 2.75+0.07 | 2.31+0.10%° | 21.6+0.6® | 62.5+1.0 13.0£1.3 | 64.5+2.1°¢ | 8225+16.3 | 249.0+7.52
Low |5.3840.17 | 2.92+0.09 | 2.46+0.03% [ 16.9+0.9% |[59.8+2.3 13.9+1.3 |57.142.6° |733.6+29.4 |241.3+1.5%®
Med | Med | 5.40£0.27 | 2.91+0.08 | 2.49£0.10° 20.3+0.8%¢ | 57.2+2.5 16.5£1.2 | 69.042.4% | 750.2449.2 | 204.0+9.2%
High | 5.01+0.17 | 2.89+0.17 | 2.12+0.01¢ | 18.7+2.4°®® | 57.045.0 12.240.9 | 62.5+3.7°°% | 761.5+65.1 | 199.7+3.7%
Low |5.29+0.01 | 2.94+0.08 | 2.34+0.11%¢ | 20.1+0.1° | 56.7+0.7 15.2#1.0 |68.6+1.3% |774.2425.4 | 258.0+9.22
High | Med | 5.22+0.09 | 2.83+0.07 | 2.39+0.02% | 23.2+0.12 61.7+1.1 16.9+0.6 |72.2+1.3% | 759.7+27.1 | 200.0+6.9
High | 5.32+0.08 | 3.15+0.10 | 2.17+0.05*° | 19.5+0.8° | 61.5+2.7 14.6+0.2 | 61.7+2.4°° | 813.1+24.4 | 198.7+4.9%
Sign. NS NS 0.05 0.05 NS NS 0.05 NS 0.05

a,b,c,d,e,f: means in the same column bearing different superscript are significantly different ( P <0.05).
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Table 5 : Effect of dietary metabolizable energy and crude protein levels on fertility and
hatchability percentages of Sudani ducks .

Traits Hatchability traits, %
Main effects Fertility Hatch. of fertile egg
Metabolizable energy level (ME)
Low 90.37 £1.90 73.46 £3.19
Medium 92.89 +2.11 73.65 £2.48
High 93.22 £1.63 74.40 £2.79
Significance N.S N.S
Crude protein level (CP)
Low 90.66 +1.71 72.44+3.56
Medium 9243+1.73 74.45+2.19
High 93.39 +2.20 74.63+2.28
Significance N.S N.S
Interactions
ME CP
Low 89.65+ 4.71 72.00 £8.39
Low Med. 89.36 + 2.80 73.98 +5.28
High 92.11+ 2.53 74.41 £4.97
Low 92,70+ 1.42 73.02 +6.66
Med Med 9227 +2.74 73.41 £4.19
High 93.70 £ 4.52 74.51 +2.33
Low 89.64 + 2.90 72.30 £5.94
High Med 95.67 + 1.46 75.93 £5.85
High 94.35+ 2.80 74.97 £3.39
Significance NS NS
a,b,c,d,e :means in the same column bearing different superscript are

significantly different (P <0.05).

REFERENCES

Abdel-Azeem, F.A.; A.A. El-Shafei and

E. A. Abdullah (2007). Studies on

the effect

of

different

dietary

metabolizable energy levels on some
performance of local baladi pigeons.

Egypt Poult. Sci. Vol. 27:595-611.

Almahdi, AB.; Y. S. Ondho and S.

Sutopo (2014). Comparative studies
of semen quality on different breeds
of chicken in poultry breeding

466

center temanggung-central java. Int.
Ref. J. of Engin. and Sci. (IRJES),
3:94-103.

Awad, A. L.; Kout Elkloub, M. El.

Moustafa; A.lLA. Ghonim and
Nehad, A. Ramadan (2014).
Comparative study for different

levels of energy and protein in
Sudani  duckling’s diet during
growth period. Egypt. Poult. Sci.,
34: 537-560.



Energy, Protein, Semen Quality, Fertility and Sudani Drakes.

Awad, A. L.; Kout Elkloub, M. El.

Moustafa; A.ILA. Ghonim and
Nehad, A. Ramadan (2013).
Comparative study for different

levels of energy and protein in local
duck breeds rations during laying
period. Egypt. Poult. Sci., 33: 825-
847.

Awad, A.L.; Kout Elkloub, M. El. M.
and A.IlLA.  Ghonim (2011).
Response of Domyati ducks to diets
containing  different  levels  of
metabolizable energy and crude
protein. 2- During laying period.
Egypt Poult. Sci., 31: 77-95.

Bakst, M. R., and H. C. Cecil (1997).
Determination of sperm concentration
[l. Establishing a standard curve.
Pages 11-19 in Techniques for Semen
Evaluation, Semen Storage, and
Fertility Determination. M. R. Bakst
and H. C. Cecil, ed. Poultry Science
Association, Inc., Savoy, IL.

Bucolo, G. and H. David (1973).
Quantitative determination of serum
triglycerides by the use of the
enzyme .Clin. Chem., 19:475.

Cerolini, S.; F. Pizzi ; M.G. Mangiagalli
; M. Gavazzi and L.G. Cavalchini
(1994). Dye reduction test and
computerized analysis to evaluate
male broiler breeder fertility. In:
Proceedings of the First International

Symposium  on  the  Artificial
Insemination of Poultry: 1994:
University of Maryland, MD.
Abstract 53.

Duncan, D.B.(1955). Multiple range and
multiple F tests. Biometrics, 11:1-42.

Ellefson, R. D., and W.T. Caraway
(1976). Fundamental of clinical
chemistry .Ed Tietz NW, p 506.

Etches, R. J. (1996). Reproduction in
Poultry.  Cambridge  University
Press. London.

Etuk, I.F. ; G.S. Ojewola and E.N.
Nwachukwu  (2006). Effect of
management systems on Semen

467

quality of Muscovy drakes. Inter. J. of
Poult. Sci., 5: 482-484.

Ghonim, A.lLA., Awad, A.L., Kout, E.
and Moustafa, M. (2010). Effect of
feeding different levels of energy and
crude protein on semen quality and
fertility of Domyati ducks. Egyptian
Poult. Sci., 30: 583-600.

Hafez, E.S.E. (1987). Reproduction in
Farm Animals, Lea & Febiger,
Philadelphia, 1987.

Hocking, P.M. and R. Bernard (1997).
Effect of dietary crude protein content
and food intake on production of
semen in two lines of broiler breeder
males .Brit. Poult. Sci., 38: 199-202.

Kammer, D.M.; R.E. Moreng; H.D.
Muller and H.W. Hobbs (1972).
Turkey semen evaluation for fertility
prediction .Poult.Sci. 51: 77- 82.

Kout Elkloub, M.El.Moustafa; A. L.
Awad and A.lLA. Ghonim (2010).
Response of Domyati ducklings to
diets containing different levels of
metabolizable energy and crude
protein:  1- During growth period.
Egypt Poult. Sci., 30: 535 -564.

Li, Y.X.; Y.Q. Wang; Y.Z. Pang; J.X. Li;
X.H. Xie; T.J. Guo and W.Q. Li
(2011).The effect of crude protein
level in diets on laying performance,
nutrient digestibility of yellow quails.
Inter. J. of Poult. Sci., 10: 110-112

Liipold, S.; J. Wistbutba; S.0. Damm;
W.J. Rivers and R.T. Birkhead
(2011). Sperm competition leads to
functional adaptations in avian testes
to maximize sperm quantity and
quality. Reproduction, 141: 595-605.

McDonald, L.E. (1980). Veterinary
Endocrinology and Reproduction, Lea
& Febiger, Philadelphia.

Moss, D. W. (1984). Methods of
enzyematic  analysis. 3  Ed
.Bergmeyer, H. U., Ed. Verlag-

Chemie, 92-106.



A.lLA. Ghonim et al .

Nahak, A.K.; S.C. Giri; D.N. Mohanty;
P.C. Mishra and S.K. Dash (2015).
Effect of frequency of collection on
seminal characteristics of White Pekin
duck. Asian Pacific J. of Rep., 4: 70-
73.

NRC (1994). Nutrient Requirements of
Poultry. 9" rev. ed. National
Academy Press, Washington, DC.

Peters, T. (1968). Determination of total
protein in serum. Clinical Chemistry,
14:1147.46.

Reitman, S., and S. Frankel (1957).
Coloric determination of GOT or GPT
activity. Am. J. Clin. Path. 28-56.

Salem, N.; H.Y. Kim and J.A. Yergey
(1986). Docosahexaenoic  acid:
membrane function and metabolism.
In: Simopoulos AP, Kifer RR, Martin

RE (eds.), Health Effects of
Polyunsaturated Fatty Acids in Sea
foods.

New York: Academic Press: 263-308.

SAS Institute. (2004). SAS / DSTAT User
s Guide. SAS Institute Inc., Cary, Nc.

Siregar, A.P. and D.J. Farrel (1980). A
comparison of the energy and
nitrogen metabolism of ducklings and
chicken. British Poult. Sci., 21:213-
2217.

Tadondjou, D. A. C.; F. Ngoula; J.R.
Kana; H.K. Mube and A. Teguia
(2014). Characterization of
reproduction of local barred male
chicken of the western highlands of
Cameroon: sexual maturity, fertility
and sperm storage term in female. J.
Phys. Pharm. Adv., 4: 323-331.

Tadondjou, C.D.; F. Ngoula; J. R. Kana;
H. F. Defang; H. K. Mube and A.
Teguia (2013). Effect of dietary

468

energy level on Dbody weight,
testicular development and semen
quality of local barred chicken of the
western highlands of Cameroon. Adv.
Rep. Sci., 3:38-43.
El-Din, T.H.; M. A. Ali; F. S. A
Ismail; H .A. M. Gad and A .l1.A.
Ghonim (2006). Effect of
supplementary light intensity and age
of flock on some reproductive traits in
domyati  ducks.  J.Agric.  Sci.
Mansoura Univ., 31(3):1395-140
Teteh, A.; K. Tona; K. Aklikokou; M.
Gbeassor; J. Buyse, and E.
Decuypere (2010). Effects of low-
protein or high energy levels diets on

Tag

layer-type chick juvenile
performance. Inter. J. of Poult. Sci., 9:
1156- 1160.

Wilson, J. L., G. R. McDaniel, and C. D.
Sutton (1987). Dietary protein levels
for broiler breeder males. Poultry Sci.
66:237-242.

Wishart, G.J. and F.H. Palmer (1986).
Correlation of the fertilizing ability of
semen from individual male fowls
with sperm motility and ATP content.
Br. Poult. Sci., 27:97-102.

Zhang, J.; D. Chen and B. Yu (2008).
Effect of different dietary energy
sources on induction of fatty liver-
hemorrhagic syndrome in laying hens.
Int. J. of Poult. Sci., 7: 1232-1236

Zhang, X.; W.D. Berry; G.R. McDaniel;
D. A. Roland; P. Liu; C. Calvert
and R. Wilhite (1999). Body weight
and semen production of broiler
breeder males as influenced by crude
protein levels and feeding regimens
during rearing. Poult. Sci., 78: 190-
196.



Energy, Protein, Semen Quality, Fertility and Sudani Drakes.

i) pailall
£ 3)35.al) ) gl Jagd) ) oSM A ladl) 5 Akl g (5 giall Jiluad) 53 g2 ciliual 45 jl8a A o
O gl g A8kl Adlida gidle

Olaay Julall ae 3gi ¢ Alaa ) Aae il cigh (page LAkl (hge ¢ s oae Al il (el
s — Ao Aoy 3 5 Lis e L Eganl] S pa — ] gad] g UGY) &gy dga

Ll ) gS3 A0 8 (YXY) o5l 5 A8 (e ddliae Ol gisa aladiil il Cand Al jall 338 iy ol
Ll ADlu e day 585 08 dae Lgad andinl G Led Aplad V1 5508l 5 (6 sl Jiludl clia e o s
A ) SalApliad¥) s aall il Ll T YA dae aladin) S LS g sand WY e die ddadl) il gl
kel (5 583 g ¢ A glaatia il ) HSe B0 Lde ISy A jad e gana qosi ) il SIS e il aandli 5 (33
(i sia) YA« ((addia) YVO o o ddlall (e ddlide O giue S e il Euag Aeadiual) Ay jaill
Vo oo alall gyl (e ddliae iy glise EOU Lgia (5 e S5 ddle aanS/ (5 50S 41 (LLe) Yd oo
lll pan (Ao 5SA G pat ad Leale Ao il spdall 40305 255 (e ) %18 ¢ (dasia) VY ¢ (Uaddin)
s el Qi) cldm ap@il 583 ST L i anll Slie 5 pdlie Leili & (5 gial) Jilall Glie gen &8 Lelia (5 5l
Sy 3l s ol s sladl 5 (e sndW1 g (ASI (g 5l (e ad) 5 (5 sl Jloaall Lo 300 il i (amy il GBS
(AST,ALT, Acid and Alkaline phosphatase) saclll s —cadlall Holdw sl ay 33 5 isal il il
S Aalall S o gl Jiladly S elila ial myili A glee o) yad ad s o s sianl sSU 5 A0S0 Culaglll
bl s saaly AU & sl e ) jltie) Al 30 US55 a8 J Y1 & sl (8 O pe OO Jaray de gana
Loadll Ll s pelibiaV) mdlill 3 538 (e SEH & sV amy Ul (and) pas &5 3day JSI e vy 00 e g
AL il 5 Ay gaadd) s s oSO A liad V) 5l syl ellh g cula j85 EOIE IR (e 4y i A
DAY i) eilsg

e 0aad ) sSAll L] Al A8 jall y e yin¥) 58 5ip AN a4 g Bl ) Cidas )
Aalal) g Al 5 Al A gdiall 4 giadl Ol el Aaid U sine Cucadldl) Laby | (g pall g 48U (pe e Y (s sinadl)
Gl 25 AL U sine b sl A saall bl guad) (A Aailall 4 giall ol gaall s SIS 5 diailall 5 Q)
8L 3 Jadd 3ALAN A4 giall U gaadl daid 8 (5 gima (aladl) Jas LS A8l (pa (iaddiial) (5 sl e 3l3aal)
) Andally (5 5 ) A

DsSA IS lall) 5 amalad) il sdl) o 53] (e (5 siall Jilad) Lo 300 (5 sina (S (5 sine g5l Jaa )
b Lisina alaail Jan o1 LeS Lgie dcaiaiall dadal) o 3laad) ol 45 e 48U dlle dadal) Lo 3liadl)
e 31l el 45 jlie 0 5 ) Alle A8al) e slhaall HSAMAST 5 ALT 5 Crasal¥) (e IS (5 5
b pmalall Gilie gl a3 (A L sine e (LAY (IS Laiy 4ie ddau giall A3l

AST, ALT 28l ey 535 (amalad) 5lis gdll oy 33) G padl La 330 (6 sima (A (5 sine g i)l Jan o]
Gl 25 i Ay gine (g s S J g yiad o 5 ASN gl Cucadssl Laiy 48U dolle dadal) e slaadl ) SAN
Ol s slal) e 5 SO a3 La 30 (o sine (8 Ly gima il Jaa o1 LaS | 48Ul 4 caidia Aalall e 5lidll
Ot sl Adle Adlall o Aol malad) 3ld sill oy 3) (e of sina Ly ginae o)l Laiy (ASH 5 yind S
O IS Sl e 3L 30 (udill 5 Ay suadl) (i (o8 Lysine o8 i Ban g1 LaS 4ie diaddiall 4801 45 )lie
O s ) (5 e g (A A8 (5 siin cpy JAITL agd anill Jaal s Cun AGa1) B (5 5l 5 A8
Al sl 5 )
Aladialy 3 goad) Jand) ) oS Ailad¥) 5 Akl g (5 giall Jilad) Ciliua Cppnd Aila) ) giliil) Cald 4B g
o b U 6T G0 %) -1V AR g pas/ Atiaa A8l s glls pLS VA0 Lo o piatdiie
A G (il g 4y guadd) Cliia

469



