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Effect of Feeding Different Fiber Levels to
Chickens and Ducks on Some Physiological
Aspects of The Alimentary Canal

G.A.R. Kamar, HM. Mourad, M.S. Samy* and N.A.H.
Ahmed

Faculty of  Agricwiture, Caivo University and * National
Research Centre, Egypt.

I)HYS].OLOGICAI. volume of the digestive tract in male Pekin
ducks was larger than that in Fayoumi cockerels, The highes!
level of the crude fiber in the ratign caused increase in the physiolo-
gical volume of the tetal digestive tract in both chickens and ducks,
the increase was higher in ducks than in chickens. The differences
due fo ags and treatment were significant, The caecum was affected
by tiwe different levels of crude fiber togsther with the total digestive
tract in chickens and ducks for both ahsolute and relative physialo-
gical volume. The volume was higher in the ducks than in the
chickens,. The relative physiolcgical volume was higher n the
chickens thap in the ducks. The empty volume of the total diges tive
fract was not affecied by the bulky ration.

Adequate nutrition is important in mai nfaining the health, growth and reprodu
ction in poultry. Each of the nuirients must be supplied to birds in proper
amounts,  IF one nutrient is lacking or out of balance with the other nutrients.,
inctlicient poultry production will resulf,

The physiological relative volume of the crop in turkeys increased with age,
while in chickens it was almost constant at successive ages (Kamar ct al., 1978).
The relative physiological volume of the turkey’ s cacca was higher than in
chickens at successive ages (Marz et al., 1956 and Ibrahim, 1969). The increase
in caeca size increases the ability in digestion of fiber content of the ration
(Kamar and Mostageer, 1963).

Material and Meth ods

Number of 450 Fayoumi cockerels and 489 Pekin drakes were used in this
study.  From one day to four weeks of age the chickens and ducks were fed on
starting rations according to NAS-NRC (1977) and Ash (1976) respectively.

On 4 weeks of age, each of the Fayoumi cockerels and Pekin drakes were
divided randomly into three equal groups. The groups were fed rations cont-
aining different levels of metabolizable energy, digetible crude protein and crude
fiber (Table 1). Sawdust as used to achieve the designed level of fiber (Davis
and Briggs, 1947),
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On 90, 180, 270, and 360 days of age flive birds from each species were slau-
ghtered. Birds were prevented from dict three hours before sacrificing, diges-
tive systems were removed.  Fine threads were used to tie-esophagus and crop,
proventiculus, gizzard, duddenum, jejunim and ilium, caccum and rectum. Each
including its contents was scparated.

The physiological volumes of the crop, proventriculus, duodenum, Jjejunum
and ileum, caeca and rectum were determined by the difference between the
volume of cach segment when full and empty. The relative physiological
volume was caleulated by dividing the physiclogical volume of each segment
on the total physiological volume of ‘the digestive tract.

The data were analysed by the analysis of variance (Steel and Torrie, 1960).

TABLE 1. Diets fed to cokerels and drakes.

Cockerels ' Drakes
Items
) | |
A B | C A B C
) TRORERARET . 1\ S i RIS N
' |
Constituenis 7 A ‘
Basal ration . . . . . c.o-| 950 | 950 | 920 | 950 | 9.0 890
Blood meal . ... .. ... 50 15 | 20| 30 3.0 3.0
Sawdust. ... ....... — | 35| 60| 20| 50| so
| |
Nutritive values and fiber content :
| |
ME kealfkg “Calculated” . . .| 2982 | 2910 i 2521 | 2941 | 2852 | 2759
Digestible crude protein % . .| 17.8 I 151 | 15,1 | 162 | 15.8 | 154
| ]
Crude fiber % . . . . . . . .| 5.40 ‘ 7.48 | 10,04 | 618 | 9.04 |

Results and Discussion
I Physiofogical volume
. Crop and esophagus.

In chickens, the physiological volume of the crop and esophagus increased
with age. The relative physiological volume decreased with age (Table 2).
The differences due to treatment and age were significant (p< 0.01).

In ducks, the absolute and relative physiological volumes increased with
age (Table 3). The differences due to age were significant (P— 0.01 while
those due to age were not significant.
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FABLE 2. Effect of crude fiber levels and age on the physiological volume of (he digestive tract and its segments in favoumi
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“

The increase in physiological volume was greater in ducks than in chickens.
The elasticity of ducks crop seems to be higher than that in chickens. Similar
results were obtained by Kicka (1968), Yamani (1964) and Kamar et al. (1978).

2. Proventricidus

In chickens, the absolute physiological volume of the proventriculus
increased with age, the relative one had no trend (Table 2). The difference
dus to age and treatment werc not significant.

The absolute and relative physiological volumes of duck’s proventriculus
with age (Table 3). The diflerences duc to treatment and age were not signi-
ficant.

Generally, the physiological volume increased in both chickens and ducks.
the in ducks was higher than that in chickens.

3. Gizzard

In chickens, the physiological volume of the gizzard increased with age,
the relative one had no trend (Table 2) . The differcnces due treatment and age
were not significant.

The physiological volume of duck’s gizzard increased slightly with age,
while the relative one decreased (Table 3).  The differences due Lo age were
not significant, while those due to treatment were significant.

4. Small intestine

A. Duodenum. In chickens, the absolute physiological volume of duo-
denum increased with age (Table 2). The relative one increased witil 9 months of
age for birds obtained 5 and 7 5 9 crude fiber in the rations. For birds received
10 ¢ crude fiber, the relative physiological volume decreased with age. The
differences due to age and treatment were not significant.

" The absolute and relative physiological volumes of duck’ s duodenum
increased with age (Table 3). The differences due to age and treatment were
not significant.

B. Jejunum and ileum. In chickens, the absolute and relative physiolo-
gical volumes increased with age (Table 2). The differences due o age were
significant (P< 0 01), while those due to treatment were not significant.

The duck’s absolute physiological volume increased with age (Table 3).
The differences duc to treatment were significant (P<C 0.01), while those due to
age were not significant. In this connection Kamar ef ¢f. (1978) in chickens
and Yamani (1964) in ducks obtained similar results.

Egypt. [. Anim. Prod. 25, No. 1 (1983)



TABLE 3. Effect of crude fiber levels and age on the physiological volume of the digestive tract and its segments in pekin drakes.
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5. Caeca

The absolute physiological volume of caeca in chickens increased with age
in all treatments studied (Table 2).  The relative one was high at 3 months of
agein the three treatments, it dropped siightly thercafier, followed by a moderate
increase up to 12 months of age. The differences due to treatment were not
significant, those due to age were significant (P<-(.01).

In ducks, the absolute physiological volume of caecum increased all over the
the ages studied (Table 3). The relative one mereased with ase in all treatments
except birds obtained 6 % crude fiber in the ration (3). The bulky ration
affected the physiological volume. The differences due to treatment and age
were significant, (P~ 0.01) and P<0.05) respectively,

However, the absolute physiological volunse was higher in ducks than in
chickens. This may indicate that ducks can tolerate more crude fiber in their
rations than chickens, Similar conclusions were obtained by Mraz ct al. (1956)
and Kamar e¢f al. (1978) in chickens.

6. Rectum ¢

In chickens, the absolute and relative physiological volumes of the rectum
increased with age (Table 2). The differences due to treatment were not signi-
iicant, those due to age were significant (P<0.01).

In ducks, the absolute and relative physiological volumes of rectum
increased with age (Table 3). " The differences due to age and treatment were
not significant,

The physiological volume of the digestive tract of Pekin drakes was larger
than that in Fayoumi cockerels. Also, the high crude fiber lIevel in the ration
caused increase in the physiological volume in the digestive tract in both
chickens and ducks, The increase was higher in  ducks than in chickens,
These results may indicate that the physiological volume was affected by the
bulkiness of the ration, This enables the ducks to digest more fiber than
chickens. Similar results were obtained by McNab (1973) and Sturkic (1976).

. The tissue volume (empty volume)

For chickens and ducks, the empty volume of the total digestive tract was
not affected by the bulky rations. ‘

For the two species, the differences due to treatment were not significant,
while those due to age were significant (P<70.01),

I Crop and oesphagus

The absolute and relative tissue  volume of the crop and oesphagus in
chickens increased all over the ages studied (Table4), It can be concluded
that the bulky ration increased the elasticity of the crop slightly. The
differences due to age and treatment were significant, (P<0.05) and (P<0.01)
respectively,

Egypt. J. Anim. Prod. 25, No .| (1985)
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In ducks, the absolute and relative volume did not show certain trend with
age (Table 5). The differences due to treatment were significant (>0.01)
while, those due to age were not significant.

2. Provenfriculus

In chickens, the absolute and relative volumes of the proventriculus had
no constant trend with age (Table 4), The differences due to treatment were
significant (p<"0.01) while, those due to age were not significant.

[ ducks, the absolute and relative volume increased slightly with age in
both treatments containing 6 and 9 " crude fiber in the ration (Table 5). For
birds received 12 9 crude fiber in the ration, the absolute volume decreased
with age up to 9 months. The differences due to treatment were significant
(P<0.01) while, those duc to age were not significant.

3. Small intestine

A Duodenum : In chickens, the absolute and relative volumes of the
duodenum showed a fluctuating trend with age in the treatment of 5 %} crude
liber while, this seament was increased with the advancement of age in the other
treatments. The differences due to treatment were not significant while, those
due to age were significant (P<70.01).

In ducks, the absolute and relative volumes showed fluctuated trend in
both treatments having 6 and 9 % crude fiber in the rations, while, the values
of this segment were decreased with age in the third treatment. The differences
due to treatment were not significant while, those due to age were significant
(P<0.01).

B. Jejunum and ileum : In chickens, the absolute and relative volumes
had no certain trend with age for birds received 5 % crude fiber level, with a
tendency of a decline for the other treatments.  The differences due to age
and treatment were not significant.

1n ducks, the absolute and relativa volumes had no certain trend with age
(Table 5). The differences due to age and treatment were not significant.

In general, the bulky ration does not affect the gastrointestinal tract volume
in both chickens and ducks. These results were also observed by Hindawy
(1976) and Kamar et al . (1973).

4. Caeca.

In chickens, the absolute tissue volume increased all over the ages studied
(Table 4). The relative volume was high at 3 months of age in all treatments,
it dropped thereafter, then increased at 9 and 12 months of age. The differences
due to treatment and age were significant, (p</0.05) and (p<0-01)
respectively.

Egypt. J. Anim. Prod. 25, No. 1 (1985
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In ducks, the absolute and relative tissue volumes were high at 3 months
of age in all treatments (Table 5).  These resulis may indizate that the caccum
is an early in maturity part in ducks. Therefore, the ducks may digest more
fiber than chickens. The dilferences due ape and treatment were not significant.

Generally, the volume of cascum was higher in ducks than that in chickens.
In chickens, the volume was affected siightly by the bulky ration, it was not
affected in ducks. Daeder (1972), Hindaway (1976) and Kamar ct al. (1978)
obtained similar results in Fayoumi chickens.

5. Rectum

In chickens, the absolute and relative tissue volume increased with the
advancement of age (Table 4). The differences due to treatment were not
significant while, those due to age were significant (p<0.01).

In ducks, the absolute and relative volume was high at 3 months of age
(Table 5). The differences due to treatment were not significant while, those
duc to age were significant. (P<C0-01).

6. Gizzard.

In chickens, the volume of gizzard increased with age up to 9 months,
then decreased in the treatment receiving 5 % crude fiber or stopped in the other
treatments (Table 4). The relative volume decroased with the advancement
of age. The differences due 1o treatment were not significant while, those due

to age were significant (P<70.05).

In ducks, the absolute and relative volume showed fluctuated end with
age (Table 5). The differences duc to treatment were not significant while,
those due to age were significant (P-<<0.01).
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