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ABSTRACT

Two hundred Muscovy hatched ducklings were used, at 5 weeks of age,
randomly divided into three groups : group (1) was fed a control diet all over the
experimental period, group (2) was fed the control diet supplemented with 5 %
sunflower oil from 5 to 12 weeks of age, group (3) fed as group 2 up to 8 weeks of
age, then birds were fed the control diet supplemented with 7.5 % sunflower oil from 9
to 12 weeks of age. Feed and water were offered ad libitum during the experimental
period. Live body weight of birds was individually recorded each week from hatching
to the end of the experiment (12 weeks). All of the gain in body weight, feed
consumption (gm / bird) and feed conversion (gm feed / gm body weight gain) were
recorded. However, two males and two females from each group at 4, 8 and 12 weeks
of age were taken randomly through the experimental period for determining body and
carcass characteristics. Live body weights of ducks were recorded before
slaughtering. The birds were plucked, eviscerated and weighted and all of : body
circumference, shank length, thigh length; along with absolute and relative weights of :
carcass, giblets (gizzard, heart, liver), neck, inedible parts (blood, feather, alimentary
canal, head, shank), giblets abdominal fat were determined. Also, dressing %, giblets
%, neck %, edible parts %, inedible parts %, and deboning % were calculated.
However, the chemical analysis (moisture, fat, crude protein, ash) of breast and thigh
meat; and left femur of each duck (slaughtered at 12 weeks of age) were determined.
The absolute and relative weights along with absolute and relative lengths of empty
digestive tract and its parts (oesophagus, proventriculus, gizzard, duodenum, jejenum
and ilium, rectum, caecium) were recorded.

The data revealed that : Sunflower oil supplementation at 8 and 12 weeks of
age by adding either 5.0 % or 7.5 % significantly increased live body  weight,
carcass weight %, dressing % abdominal fat, gizzard, carcass fat, thigh ash, body
circumference, thigh length, pH of jejunum and ileum contents; and significantly
decreased inedible parts %, carcass moisture, carcass protein, bone ash, bone
calcium, bone phosphorus, relative wt. of duodenum, relative wt. of jejunum and
ileum. While, the sunflower oil supplementation at 8 and 12 weeks of age by adding
either 5.0 % or 7.5 % had no effect on giblets %, breast ash, shank length, relative
lengths of proventriculus and gizzard, relative length of large intestine, pH of gizzard
content; but, sunflower oil supplementation at 8 and 12 weeks of age by adding either
5.0 % or 7.5% decreased liver %, pH of oesophagus and crop contents, pH
proventriculus content. However, sunflower oil supplementation at 12 weeks of age by
adding 7.5 % increased significantly liver %, heart %, pH of oesophagus and crop
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contents, pH proventriculus content. Sunflower oil supplementation at 12 weeks of
age by adding either 5.0 % or 7.5 % increased deboning %, gizzard %, pancreas %,
liver %, pH of caecum contents, pH of rectum contents; and decreased relative wt. of
oesophagus and crop, relative length of oesophagus and crop. Sunflower oil
supplementation at 12 weeks of age by adding 5.0 % decreased significantly neck %.
Sunflower oil supplementation at 8 weeks of age by adding 5.0 % increased neck %,
heart %, relative wt. of proventriculus and gizzard, liver %, relative length of jejunum
and ileum; and decreased relative weight of digestive tract, pancreas %, relative
length of oesophagus and crop, pH of caecum contents, pH of rectum contents.
Generally, sunflower oil supplementation to the diets of ducks improved
growth rate and digestibility, and increased final body weight, body measurements
and deboning %, and also reduced feed consumption.
Keywords : Muscovy ducks, dietary fat, body composition

INTRODUCTION

The supplementation of fat (from many animal and vegetable
sources) to balanced diets have often shown reduction in feed intake,
increase of growth rate and a more efficient utilization of feed in chicken,
turkeys and ducks (Salmon, 1969; Allam et al., 1982; Alao and Balnave,
1984; Abd-Alla, 1988; Ahmed and Maghraby, 1994; Ahmed et al., 1995;
Nitsan et al., 1997).

The effect of oil and fat supplementation on carcass quality, carcass
chemical composition, body measurements and digestive system
measurements were studied in chicken and ducks (Allam et al., 1982; Alao
and Balnave, 1984; Abd El-Ghani, 1986, Desoke, 1986; Abd-Alla, 1988;
Ahmed and Maghraby, 1994; and Abdel-Samee, 1998).

Changes in dietary energy concentration modulate feed efficiency
through two pathways. Firstly, as dietary energy increases, energy needs are
satisfied with decreasing feed intake. Secondly, growth rate is promoted by
increasing dietary energy level (reviewed by Waldroup, 1981), provided that
no other nutrient is limiting. Because supplementation of diets with high
energy sources becomes increasingly costly, the choice of the energy level in
practical diets is most frequently based on economical considerations.

The present study was planned to verify the effect of sunflower oil
supplementation at different ages on growth, carcass composition and quality
in Muscovy ducks.

MATERIALS AND METHODS

Two hundred Muscovy newly hatched ducklings were used in this
study. The brooding temperature was regulated to be kept at 32 °C for the
first week, then reduced weekly by 4 °C till it reached 24 °C. After three
weeks of age the ducks were reared under the natural environmental
temperature. The birds were provided with continuous light (23 hr light + | hr
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dark) from hatching to 12 weeks of age. All ducklings were fed a starting diet
containing 21.13 % crude protein and 2900 Kcal ME/Kg diet froth hatching to
two weeks of age. During 3 and 4 weeks of age birds were fed growing diet
containing 17 % crude protein and 2901.5 Kcal ME/Kg diet. At 5 weeks of
age ducklings were randomly divided into three groups (1, 2 and 3). Birds in
group (1) were fed a control diet all over the experimental period. Birds in
group (2) were fed the control diet supplemented with 5 % sunflower oil from
5 to 12 weeks of age. While, birds in group (3) were fed diet as group 2 up to
8 weeks of age, then birds were fed a control diet supplemented with 7.5 %
sunflower oil from 9 to 12 weeks of age. Feed (Table 1) and water were
offered ad libitum during the experimental period.

Table (1). Formulation composition of the experimental diets.
. Diets
Ingredients, % Group (1) Group (2) Group (3)
Yellow corn 65.00 61.70 60.00
Soybean meal 10.50 10.00 9.75
Wheat bran 22.09 21.03 20.54
Bone meal 1.50 1.42 1.39
Lime stone 0.25 0.23 0.23
Vit. Min. permix” 0.15 0.14 0.13
Salt 0.30 0.28 0.27
Methionine 0.21 0.20 0.19
Sunflower -- 5.00 7.50
Chemical composition of diets
Crude protein 17.07 17.08 17.07
Ether extract 2.54 7.10 9.64

* Contained 0.35% Zn; 0.20% Mn; 0.20% Fe; 0.15% Mg; 0.03% Cu; 0.05% Co; 0.007% I;
98.5% Na CI; 2,000,000 IU/ton of final diet vitamin A palmitate; 250,000 U/ ton final diet
vitamin Ds; and 55,000 IU/ton of final diet vitamin E.

Live body weight of birds was individually recorded each week from
hatching to the end of the experiment (12 weeks). All of the gain in body
weight, feed consumption (gm / bird) and feed conversion (gm feed / gm body
weight gain) were recorded. However, two males and two females from each
group at 4, 8 and 12 weeks of age were taken randomly through the
experiments for determining carcass characteristics Ducks were fasted and
water was provided before slaughtering for 12 h. Live body weight of ducks
were recorded before slaughtering. The birds were plucked, eviscerated and
weighed. Body circumference, shank length and thigh length were measured
on the dressed bird. Inedible parts (blood, feather, alimentary canal, head
and shank), giblets (gizzard, heart and liver), abdominal fat, carcass, and
neck were weighed. The relative weight of some organs were calculated :
dressing % [(carcass weight + giblets weight) / (live body weight) X 100] ,
giblets % [(gizzard weight + liver weight + heart weight) / (live body weight) X
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100], neck % [(Neck weight / live body weight) X 100], edible parts %
[(carcass weight + giblets weight + neck wt.) / (live body weight) X 100],
inedible parts % [(blood weight + feather weight + head weight + shank
weight + alimentary canal weight) / (live body weight) X 100], and deboning
% [(meat weight / carcass weight) X 100]. However, the chemical analysis
(moisture, fat, crude protein, ash) of breast meat and thigh meat were
determined according to the A.O.A.C. (1984). In order to perform bone Ca
and P and their ratio, left femur of each duck of the ducks slaughtered at 12
weeks of age was removed and cleaned of adhering flesh, dried at 100 °C for
24 hour, defatted using Soxhelt extraction apparatus and dried again prior to
dry ashing at 600 °C for 2 hours (A.O.A.C., 1984). The absolute weight of
empty digestive tract and its parts were recorded. The relative weights of
such parts were estimated by dividing the absolute weight of each part by the
absolute total weight of empty digestive tract at 4, 8 and 12 weeks of age.
Also, the total length of digestive tract included the length of oesophagus,
proventriculus, gizzard, duodenum (jejenum and ilium) and rectum without
caeca were measured. The relative length was estimated by dividing the
length of each part by the total length of digestive tract. The relative length of
caeca were estimated by dividing the length of caeca by the total length of
digestive tract at 4, 8 and 12 weeks of age. At the same time, pH of the
contents for the crop and oesophagus, proventriculus, gizzard, duodenum,
jejunum and ilium, caeca and rectum were immediately determined at 4, 8
and 12 weeks of age by using Backman pH-meter. Data were subjected to
one-way classification analysis of variance (MSTAT, 1986) and the Duncan
Multiple Range Test (Duncan, 1955) was applied to test the differences
among means when the mean effects of treatments were significant.

RESULTS AND DISCUSSION

Results in Table (2) show that the average of live body weight,
carcass weight %, dressing percentage and abdominal fat increased
significantly in birds which received fat than the control group. Carcass
dressing % increased significantly by about 3.4 % and 5.7 % at 8 and 12
weeks of age, respectively, than the control group by adding 5.0 % level of
sunflower oil, while, dressing percentage increased significantly by about 4.6
% at 12 weeks of age by adding 7.5 % level of sunflower oil. This increase
may be due to the decrease in the percentage of inedible parts by increasing
sunflower oil level in the diet (Table 3).

Sunflower oil supplementation at 8 and 12 weeks of age by adding
either 5.0 % or 7.5 % had no effect on giblets % (Table 2). Ahmed and
Maghraby (1994) and Nitsan et al. (1997) reported similar trend. The
percentage of neck increased at 8 weeks of age by adding 5.0 % level of
sunflower oil, but it decreased significantly at 12 weeks of age as compared
by control group. The reduction amounted 1.4 % and 0.9 % by adding 5.0 %
and 7.5 % level of sunflower oil, respectively. Results revealed that the
increase in live body weight was associated by the decrease in the
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percentage of neck %. However, deboning percentage at 12 weeks of age
increased by adding 5.0 % sunflower oil level supplementation then 7.5 % as
compared to control group. This increase was 3.4 % and 2.5 % by adding 5.0
% and 7.5% level of sunflower oil, respectively. This increase may be due to
fat deposition that took place in body muscles (Arram, 1984).

Table (2): Effect of sunflower oil supplementation on body composition
traits of Muscovy ducks at the ages of 8 and 12 weeks.

Age of 4 weeks | Age of 12 weeks
Iltem Sunflower oil addition levels SE
0.0% 5.0% 0.0% 5.0% 7.5%
Live body wt., g 25502 25702 28492 [ 3UTO2 | 3U/Y2| 40UY
Carcass % OT1./0° 653U.2 ] 61.6U° | 670U.2 [ 6500.2 | 0/Y.
Giblets % 640.2 | 644.2 [ 614.2 | 5YY.2 | 67/U.2 U208
Dressing % 68.35° | 7.1722 | 67.75° | 73.472 [ 7239.2| U.DO
Neck % 3.78P 4.15P 4,992 3.56P 4UD.P 0TY.
Abdomenal fat % . 192P 2.06P 1.92P Z27° | 298.2 | 0TY.
Edible parts % 73.55P 75.952 72.72° 77.022 | 764U.2 | 004.
Inedible parts % 24,172 | 21.80P 24.872 | ZU.47°| 20.37° 047.

abcMeans in the same row with different superscripts are significantly (P < 0.05) different.

However, reduction in the percentages of inedible parts % were 2.4
% and 4.4 at 8 and 12 weeks of age, respectively by adding 5 % level of
sunflower oil while, the corresponding reduction was 4.5 % at 12 weeks of
age by adding 7.5 % level of sunflower oil. Also, results indicate that blood,
feather, head, shank and alimentary canal decreased as sunflower oll
supplementation increased (Table 3). Gizzard increased with sunflower oil
supplementation at 8 and 12 weeks of age by adding 5 % or 7.5 %. However,
liver % decreased with 5 % sunflower oil supplementation at 8 and 12 weeks
of age. While, liver % increased with 7.5 % sunflower oil supplementation at
12 weeks of age. Heart % increased with 5 % sunflower oil at 8 weeks of age.
At 12 weeks heart % had a slight decrease by adding 5 % sunflower oil then
increased by adding 7.5 % sunflower oil.

Table (3): Effect of sunflower oil supplementation on relative weights of
inedible parts and giblets at the ages of 8 and 12 weeks.

Age of 4 weeks | Age of 12 weeks SE
Item Sunflower oil addition levels

0.0% 5.0% 0.0% 5.0% | 7.5%
Blood % 9.472 1 9.652 | 5.6U2 [ 5532 [ 5.472 | U. T4
Feather % 9.932 | 0.0/72 | 0942 | 5.792 | 5.64° 0.20
Head % 4.0U° [ 4.T6° | 5.0928 [3/3.°P] 3.90° [ U.I0G
Shank % 3.24° | Z.0Z° | 4.0862 | 2.6Uc | 2.47° 0.19
Alimentry canal % 2.042 | 3.50P | 3.0Z° | 2.86° | 4.18%" | 0.508
Gizzard % Z2.132 | £2.903 [ £.032 [ 2.618 [ 2.70% | U.ZU
Liver % S.1TTa [ Z.[I* | Z2£.84® [ Z£.0Z4P] 3.167 0.18
Heart % U.0Tc [U.BGP [U. 7 73 [ 0.75%° [ .Ug0* | 0U4.

abcMeans in the same row with different superscripts are significantly (P< 0.05) different.
It was clear that protein content in carcass (breast and thigh)
decreased by increasing sunflower oil level in the diet. However, the
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differences due to fat levels were not significant (Table 4). An adverse trend
was observed in fat content of carcass (Table 4). Fat content of carcass
increased significantly by increasing the level of sunflower oil in the diet at 8
and 12 weeks of age. Results in Table (4) indicated that adding sunflower to
the diets of duck significantly decreased carcass moisture and protein
content, and increased the deposition of fat. However, ash content of breast
meat was not affected by adding sunflower oil, while, ash percentage
significantly increased in thigh meat (Table 4). These results are in
agreement with the data obtained by Allam et al. (1982), Alao and Balnave
(1984), Abdel-Ghani (1986), Abd-Alla (1988) and Ahmed and Maghraby
(1994).

However, Nitsan et al. (1997) revealed that addition of soyabean oil to
broiler’s diets had no significant effect on the composition of the carcass dry
matter.

Table (4): Effect of sunflower oil supplementation on meat chemical
analysis of Muscovy ducks at the ages of 8 and 12 weeks.

Age of 4 weeks | Age of 12 weeks
Item Sunflower oil addition levels SE
00% | 50% | 00% | 50% | 7.5%
Breast meat:
Moisture % 76.072[73.902/74.43:/71.93:/68.50¢ 0.93
Protein % 19.93:(16.17:[21.332{19.802/19.30:| 0.63
Ether extract% 2.61¢ 1 6.49 | 3.00< | 6.64~ | 6.64> [0.55
Ash % 1.02- 1 1.10- ] 1.09- | 1.09: | 1.20= | 0.06
Thigh meat:
Moisture % 76.27:73.83°74.93°[73.00:/69.93¢ 0.41
Protein % 18.43:[18.17:[19.432{18.972]18.23°/ 0.33
Ether extract% 4.29: [6.61> [ 4.53- [ 6.82° [10.43:[0.27
Ash % 0.96¢ | 1.04> | 1.01>][1.06=] 1.14=[0.03

abcdMeans in the same row with different superscripts are significantly (P < 0.05) different.

Table (5): Effect of sunflower oil supplementation on bone chemical
analysis of Muscovy ducks at the ages of 12 weeks.

Sunflower oil addition levels

Item 0.0% 50% | 7.6%| °C
Bone ash % 42 77- | 41.86= |40.845 0.32
Ca% 28.14= | 26.925 [25.72¢ 0.32
P % 14.37- | 13.925 [13.63¢ 8'(1)1

Ca/P ratio 1.96- 1.932 [ 1.89¢c
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abc Means in the same row with different superscripts are significantly (P < 0.05)
different.

Bone ash decreased with increasing sunflower oil level
supplementation to the diet (Table 5). The decrease in ash content of was
significant at 7.5 % level of sunflower oil. Calcium and phosphorus
percentage had the same trend. They significantly decreased with increasing
sunflower oil level supplementation in the diets of Muscovy ducks. These
results are in good accordance with the results obtained in broilers by
Abd-Alla (1988). This reduction may be due to soap formation with fatty acids
(Ahmed et al., 1995). While, Ca : Ph ratio was not affect significantly by
adding 5.0 % level of sunflower oil, and decreased by adding 7.5 % level of
sunflower oil.

Table (6) shows that body circumference and thigh length significantly
increased by increasing sunflower oil levels, while, shank length was not
affected significantly by sunflower oil supplementation. The significant
increase in body circumference and thigh length was higher at 12 weeks than
at 8 weeks of age by adding 5.0 % level of sunflower oil.

Table (6): Effect of sunflower oil supplementation on body
measurement (cm) of Muscovy ducks at the ages of 8 and

12 weeks.
Age of 4 weeks | Age of 12 weeks
Item Sunflower oil addition levels SE
0.0% 5.0% 0.0% 5.0% 7.5%
Body 16.86¢:/18.50=<|18.00¢| 19.75= | 20.50= | 0.68

circumference

Thigh length

P 15! 75 B T %
757525 25 63 %

abcMeans in the same row with different superscripts are significantly (P < 0.05) different.

Generally, sunflower oil supplementation to the diets of ducks
improved growth rate and caused an increase in final body weight, body
measurements and deboning %. It also reduced feed consumption. This
conclusion was in good agreement with the findings of Ahmed and Mahgraby
(1994) who pointed out that fat supplementation to ducks diet caused an
increase in body weight and imroved feed utilization and carcass quality. On
the other hand, Mateos et al. (1982) found that supplemental fat increased
transit time of ingesta in chickens. This may improve digestibility of other
dietary constituents and thereby increases the utilization of dietary energy
that was reflected in productive responses.
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Effect of sunflower oil supplementation on the relative weight of
digestive tract and its parts are shown in Table (7). Results indicated that
adding sunflower oil to birds’ diets at a level of 5.0 % resulted in a significant
decrease in relative weight of digestive tract at 8 weeks of age (2.5 %). At 12
weeks of age the relative weight of digestive tract slightly decreased. The
decrease was 1.03 and 0.32 % by adding 5.0 % and 7.5 % of sunflower oil,
respectively. It can be concluded that sunflower oil supplementation caused a
decrease in relative weight of digestive tract as a result of increasing live
body weight as compared to the control groups (Table 7). Results indicated
that ducks fed 5.0 % sunflower oil at 8 weeks of age had slight increase in
relative weight of esophagus and crop, but, this increase was not significant
(0.1 %). While, the relative weights of esophagus and crop significantly
decreased at 12 weeks of age by adding sunflower oil. The decrease was 1.1
% and 2.3 % by adding 50 % and 7.5 % level of sunflower oil
supplementation, respectively. The relative weights of proventriculus and
gizzard at 8 weeks of age were significantly increased by using 5.0 % level of
sunflower oil as compared to the control group (Table 7). These increases
were 1.5 % and 8.9 % in proventriculus and gizzard, respectively. At 12
weeks of age, the relative weight of proventriculus fluctuated by adding 5.0 %
and 7.5 % whereas, the relative weight of gizzard significantly increased with
sunflower oil supplementation, the increases were 4.4 % and 3.3 % by adding
50 % and 7.5 % sunflower oil, respectively. The relative weights of
duodenum and jejunum and ileum significantly decreased at 8 and 12 weeks
of age by adding 5.0 % or 7.5 % level of sunflower oil. The reduction in
relative weight of duodenum was 4.3 % at 8 week of age. While, that were
1.3 % and 2.3 % by adding 5.0 % and 7.5% 1level of sunflower oil,
respectively at 12 week of age. However, the reduction in relative weights of
jejunum and ileum was 9.1 % at 8 week of age and 0.6 % and 2.9 % by
adding 5.0 % and 7.5 % level of sunflower oil, respectively, at 12 week of age
(Table 7). Results indicated that, the relative weights of caecum and rectum
were not affected significantly by sunflower oil supplementation to the diet
(Table 7). However, relative weights of caecum and rectum tended to
decrease by increasing sunflower oil level at 8 and 12 weeks of age. Also,
results showed that, the relative weight of pancreas was significantly
decreased by about 0.3 % by adding 5.0 % level of sunflower oil at 8 weeks
of age. While, the relative weight of pancreas was significantly increased by
about 0.4 % and 1.1 % by adding 5.0 % and 7.5 % level of sunflower oil,
respectively at 12 week of age. The relative weight of liver increased
significantly with sunflower oil supplementation. This increase was 4.6 % at 8
week of age by adding 5.0 % fat, while, the increase was 1 % and 4.8 % by
adding 5.0 % and 7.5 % level of sunflower oil, respectively at 12 week of age.
Average absolute length of digestive canal at 8 and 12 weeks of age in
Muscovy ducks are presented in (Table 8). There was an increase (8.5 cm) at
8 week of age by adding 5.0 % level of sunflower oil. While at 12 week, the
absolute length of digestive canal decreased by about 4.5 cm by adding 5.0
% level of sunflower oil then increased by about 7.3 cm by adding 7.5 % of
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sunflower oil. However, the differences in the length of digestive canal due to
sunflower oil level were not significant (Table 8). Results indicated that, the
relative length of oesophagus and crop was significantly decreased by about
1.7 % with adding 5.0 % level of sunflower oil at 8 weeks of age. The relative
length of oesophagus and crop also, significantly decreased by about 0.8 %
and 2.1 % by adding 5.0 % and 7.5 % level of sunflower oil, respectively. The
relative lengths of proventriculus and gizzard were not affected by sunflower
oil supplementation. However, the relative length of duodenum was slightly
decreased by about 0.8 % by adding 5.0 % level of sunflower oil at 8 week of
age. While, at 12 week of age the relative length of duodenum was slightly
increased by about 1.9 % and 0.8 % by adding 5.0 % and 7.5 % level of
sunflower oil, respectively.

Table (7): Effect of sunflower oil supplementation on relative weight of
different parts of digestive tract of Muscovy ducks at the
ages of 8 and 12 weeks.

Age of 4 weeks | Age of 12 weeks
Item Sunflower oil addition levels SE
0.0% 5.0% 0.0% 5.0% 7.5%
Live body wt., g 25502 | 25702 | 28482 | 3008= | 30792 (410
Digestive tract% 11.552] 9.08» | 9.13> | 8.10> | 8.81» |0.43
Oesophagus & corp %| 3.730 | 3.800 | 5.14a | 3,980 | 2.832 |0.23
Proventriculus% 4550 | 6142 | 447> | 4312 | 4.78» |0.30
Gizzard % 23.550(32.472|27.772132.152[31.052(1.49
b
Duodenum % 9.882 | 5.64c | 7.08> | 5.75¢ | 4.84c |0.32
Jejenum & ilium % 21.902112.80¢]/16.500(15.87°[13.60:¢|0.78
Caecum % 3.04a | 2572 | 2.392 | 2.422 | 1.832 |012.
Rectum % 2.382 | 1.992 | 2,222 | 2.03= | 2.01= |0.20
Pancreas % 403> | 3.760 | 3.24¢ | 3.67° | 4.322 |0.13
Liver % 26.00¢]30.62»{31.00r|32.00[35.822(1.10

abed Means in the same row with different superscripts are significantly (P < 0.05) different.

The relative length of jejunum and ileum increased significantly with
sunflower oil supplementation by level of 5.0 %. This increase was 4 % at 8
week of age. But, at 12 week of age fluctuated trend was found with
sunflower oil addition by 5.0 % and 7.5 %. It was decreased by about 2.3 %
by adding 5.0 % level of sunflower oilthen increased by about 0.7 % by
adding 7.5 % level of sunflower oil. Results in Table (8) showed that, feeding
birds diets with sunflower oil level of 5.0 % or 7.5 % did not affect on the
relative length of large intestine at 8 and 12 weeks of age. It can be
concluded that sunflower oil supplementation caused differences in the
relative length of digestive tract’s parts. These differences were reflected on
the relative weights of digestive tract.
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Effect of fat on the hydrogen ion concentration of the contents of the different
digestive tract’s parts in Muscovy ducks are shown in Table (9). Generally,
results indicated that the pH of all different parts of digestive tract were
decreased with sunflower oil supplementation, except the pH of small
intestine  which increased with the same level of sunflower oil
supplementation. It can be observed that the pH of oesophagus and crop
decreased significantly by adding 5.0 % level of sunflower oil at 8 and 12
weeks of age as compared by control group. While, the pH value of
oesophagus and crop increased with 7.5 % level of sunflower oil at 12 week
of age. The same trend was found in the pH value of proventriculus.
Table (8): Effect of sunflower oil supplementation on Absolute length
(cm) of digestive tract and relative length of its parts of
Muscovy ducks at the ages of 8 and 12 weeks.

Age of 4 weeks | Age of 12 weeks
Item Sunflower oil addition levels SE

0.0% 5.0% 0.0% 5.0% 7.5%
Digestive tract 21200.21221U00.2122200.2|21700.2[22920.| T/ .7
Oesophagus&corp % [109U.2 [ 9T /7.0 [ 11.322 [1040.2%2 | 9Z/.P | 0.5/
Proventriculus % 300.2 | 34222 | 29T.2 | 29T1.2 (3422 0.2/
Gizzard % 2972 | 2.822 [ 2.8 | 2.8b2 | 2/0.2 | U.2Z4
Duodenum % 19.202 1 1830.2 | 13UZ.P | 14YU.c [138Z2.°| 0.66
Jejenum & ilium % 564 /7.c [BU.40P [04.9221062.19%|65T1/7.2| T.TZ
Caecum % 70U.2 | 908.2 | 70Y.2 | 7472 [ 6ZT1.2 [ 1UZ.
Rectum % 6U7.2 | eUU2 | 54722 | 634.2 [ 540.2 [U.5Z

abcMeans in the same row with different superscripts are significantly (P < 0.05) different.

Wiseman (1984) reported that the addition of linseed oil to the diet
caused a decrease in the pH, mainly because of the depression in acetic and
butyric acids and increased production of propionic acid. The pH of gizzard
content was not affect significantly by sunflower oil supplementation (Table
9). Slight decrease was obtained at 8 and 12 weeks of age by adding 5.0 %
and 7.5 % of sunflower oil supplementation. The decrease in pH of gizzard
may be due to the decrease in feed intake that observed in birds feed diet
supplemented with sunflower oil, and this may be attributed to the rate of HCI
secretion. The pH of duodenum was slightly increased by adding 5.0 % and
7.5 % levels of sunflower oil at 8 and 12 weeks of age. Also, adding 5.0 %
and 7.5 % level of sunflower oil at 8 and 12 weeks of age significantly
increased the pH of jejunum and ileum (Table 9). Sunflower oil
supplementation may be associated by the increase of pancreatic and bile
secretion that increases the pH values of duodenum, jejunum and ileum.
Table (9): Effect of sunflower oil supplementation on pH values of the

contents of the different parts of the digestive tract of

Muscovy ducks at the ages of 8 and 12 weeks.
Age of 4 weeks | Age of 12 weeks SE
Iltem Sunflower oil addition levels

0.0% [ 50% | 00% [ 50% [ 7.5%
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Oesophagus&corp 409.2 [4UY.P| 4692 [41Y.°] 4071.2 | U.UD
Proventriculus 3Z9.° [3Z/7.P] 30Y.2 [334.2°] 33Y.2 | U.UZ
Gizzard 2.20% [Z2. 20Uz Z.0VUa | Z2.23% 2Z20.2 | U.U4
Duodenum 610.2° [6ZT.2] 6U[.c [6UY.P¢] 6UY.Pe 0.03

Jejenum & ilium 603.P [0.7U2] ©.34° [0.40°] 64Z.c | oUZ.
Caecum 5/77.0¢ |500.9] 50Z.9 |5/ T1.¢d] 58U.P | oUJ3.
Rectum 6/ 1.2 [607.2] 60Y.2 [6/T.2] 6/ T.2 | UUB

abed Means in the same row with different superscripts are significantly(P < 0.05) different.

The pH of caecum decreased significantly by adding 5.0 % level of
sunflower oil as compared by control group. While, it was increased
significantly by adding 5.0 % and 7.5 % level of sunflower oil at 12 weeks of
age. The pH of rectum decreased by adding 5.0 % level of sunflower oil at 8
week of age, while it was slightly increased by adding 5.0 % and 7.5 % level
of sunflower oil as compared by control group.
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