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T\-.-‘Eﬂmz Five Fayoumi cockerels and twenty five Bronze, poulis were

Ysed in the experiments. Birds used were reared alike until 270
daysof age. The ration used for chickens and turkeys was composcd
of 502 maize and 502; mash. The birds from each species were
slaughtered at hatch, 30, 90, 180 and 270 days of age. The digestive
system were removed and absolute, and relative physiological volume,
length and weight of different segments of the digestive system woras
determined. The absolute volume, length and weight of different
segments of the digestive system increased with age in both species.
The relative values for volume and length were nearly constant after
30 days of age. The relative weights slightly decreased after 30 days
of age in both species . From the development point of view
the digestive system could beconsidered as an early maiure system.

All the absolute measurements, each of the total almentary canal of for each
part showed progressive increase all over the age studied by Calhoun (1933),
Harria (1967) and Mars den (1940). Female measurements are shorier than
males all over the species and ages studied. The relative length of the cueeca
{length of two cascum -= length of intesting) < 100) is almost constant since 2
days of age until 21 weaks of age (0.199) indicating early maturing phenomenon
{(Kersten, 1912). The rapid increase in duodernal length coicide with simulta-
neous increase in dovde = mal diameter (Hinni and Watterson, 1963 and
Stocum, 1966).

Incomplete picture can be cbserved for the weight of the digestive system
due to lack of literature. Proventriculus percentage {rom body weighis
is higher in young chick that in older ones, (O® Dell ef /., 1959). Intestine
hickness (ratio of weight to length ) is constant in adult female chickens at

tdifferent ages (0.2) (Harris, 1967). Liver percentage to body weight decrease
significantly with advanced age in both males and females from 1 to 8 weels.
The females have higher percentage as than males at different ages (Deaton
et af,, 1969). Relatively, the pancreas weight increased more rapidly than rotal
body weight for the first 30 days, from 30 to 300 days the pancreas: body tatio
decreased slowely. Mo correlation of pancreas weight and body weight
was observed in birds of the same age and sex (Magrsden, 1940).
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Material anmd Methods

Twenty five Fayoumi cookerls and twenty five Bronze poults were used
in the experiments. The different ages were collected during the period from
April to December. Birds used were reared alike until 270 days of age. The
ration used during the experimental period for chickens and turkeys was compo-
sed of 509, crashed maize and 509, mash. During the first period (1-90
days) the mash ingredients for chickens were 15%, wheat bran, 157, rice bran,
15%, decorticated cotton - seed meal and 5%, fish meal, but for turkeys was
5%, wheat bran, 5%, rice bran, 20%, decorticated cottonseed meal and 10%,
fish meal. During the sccond period (91-270 days) the mash ingredients
for chickens were 15 wheat bran, 20% rice bran, 109, decorticated cotton-
seed meal and 59, fish meal, while for turkeys it composed of 109, wheat
bran, 12%, rice bran, 20%, decorticated cotton-seed meal and 89, fish meal.
Half percent salt (sodium chloride),9%;limestone and19%, Vitamine A--D, were
added as feed supplement during the first and second periods for the two
species. The digestive system were obtained after slaughtering. Three birds
from each species were slaughter at hatch, 30, 90, 180 and 270 days of age.
Fine thread were used to tic esophagus, crop, proventriculus, gizzard, duode-
num, jejunum and ileum, caeca and retun, to cut of each segment including its
content, The physiclogical volume of the crop, duodenum, jejumum and ileum
and caeca were determined by the difference between the volume of each
segment when full and empty. The relative physiological volume was calculated
by dividing the physiological volume of each segment on the total physiolog-
ical volume of digestive tract. The total length of digestive tract included the
length of esophagus, proventriculus, duodenum, jejunum and ileum and rectum
without caeca. The relative length was estimated by dividing the length of
each segment on total length of digestive tract. The tissue weight was eva-
luated by weighing the total cleaned fresh tissue of the digestive system and
cach segment and part. The relative weight of digestive tract and each segment
were estimated by dividing the weight of each segment by body weight and
by the total weight of empty digestive tract. The calculated volume of crop.
vizard, duodenum, jejunum and ileum and cacca were estimated mathematically
from their length and average diameter. The average diameter was
obtained after measuring the circumferences of each segment. The segment
was open flat to measure its internal circumference. Amnalysis of variance
was carried out according to Snedecor (1959)

Riesult’s and Discussion

A. Physiological volume

1. Crop : The physiological volume of the crop increased with age in
both chickens and turkeys (Table 1). The increased volume in turkeys was
oreater than chickens (Table 1). The elasticity of turkeys crop seems to
he higher than chickens crop. In turkeys, the relative volume increased with
age while in chickens it was almost constant at successive ages (Table 1). Chi-
ckens crop seems to be an carly devcloping organ than turkeys crop. This
may be due to the carly sexual maturity in chickens (6 months) compared
with turkeys (8.5) moth (Jull, 1947 and Kicka, 1968).

Epypt. |. Anim. Prod. 18, No. 2 (1978)
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DEVELOPMENT OF DIGEST

TABLE 1. Absolnte and relative volume, length and weights and calcufated volumie of esophiagus and crop of chickens (C) and turkeys
~(T) at different ages,

_ Age (days)

Tting , B _ 30 ) o 90 180 _ 270
__ C T | c | T | e | T ¢ | £ | @ T
1. Fsophagus i . T ) ) o S i
Albsoluie length{cny) 4.73 6.23 187 12.67 1173 26.33 20.00 7 29,67 20.00 34.00
+-BE +0.37 | £0.09 +0.33 +0.00 +0.23 | 4+0.88 ~+1.33 +2.40 +0 33 + 1.53
Relative length 1017 | 10.7 803 9.62 7 1676 | 12.09 10.29 11.34 10,359 14 .69
+ SE +0.87 | +0.48 +0.54 | £0.18 | 2042 | 2025 +0_64 +0.96 4065 4 0.9
Absolute weight (2) | 0.47 0.43 1,26 1.60 i 2.83 9 47 5.53 20.32 5.80 88.00
+ S.E | £0.07 | £0.10 +0.18 +0.13 | £1.77 40,77 +0 55 +1.16 +1.21 + 2.67
| | | |
Relowtio tody wt, 1.73 0.73 1.07 0.60 0.62 0.69 0.43 .59 0.42 0.56
+0.28 | £0.21 | £0.13 | 4004 | 2009 | 2006 | 400l | 40.08 | 4001 | 4 007
|
8.55 7.86 F7.26 | 5.23 | 5.5 5.99 5.60 7.04 5.29 7.54
+1.14  +1.350 =0 48 =+0.45 +0,63 +4-0.48 +0.20 +0.49 +0.49 -+ 0.74
1. Crop ,
Physiclogical
volume (em®) ) e 347 | 650 18.73 21.67 €387 96.00 | 117.0
+ SiE 0,17 | +0.34 +1.06 1,56 +0.88 +0.15 4143 4 15.1
|
Calcuiatevolume(cm?) .25 2.17 5.80 65.96 | 75,80 3292 | 306.6 20 .62
Relative volume 2| 3051 4.14 | 4271 | 48,17 4312 | 49 56 49 18
+ SE 6| £1.05 +4.78 +10.3 | 42,29 =451 +4.08 4+ 6.36
Absolute weight (g) 0.47 1.33 1.87 3.40 8.53 24 .67 36.33
& SE: 4003 +020 | +0.18 +0.37 | =144 | +0.88 -+ 2.33
|
Rolswt to body wt, 7 0 80 1.18 0.62 0.74 | 0.60 0,44 0.72 0.51 0.53
+ 8.E +0.07 | £0.24 | +0.05 | 2004 | 004 | £003 | 4008 | +£002 | 4 0.03
Relwtio GIT.wt. | 7.82 i 8.59 i 7.44 611 G.44 & 03 6.24 385 | 6.5 9.81
+8.E. | F145 | 2005 | 142 | 40044 | 406l | 40,67 +0.34 | £048 | 408 | = 040

Egypt. |. Anim. Prod. 18, No, 2 {1978)

*GIT = Gastro-intestinal fract
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TABLE 3. Absolute volum, lenght, calculated volume and relative volume, length and weight of duodenum of chickens (C) and
turkeys (T) at different ages. )

_ Age (Days)
N ]
{tems i 30 90 180 270

7 C T c T € e c 5 c | 1
Physiological Vol. 7 0.53 1.60 1.00 3.40 2.00 8.43 4.67 13.21 4. 67 14.67
(cm?) 4+ S.E L4006 | +0.21 +0.44 | 4033 | 4033 | +1.03 +1.67 | +1.67 | +1.20 | 4+2.25
Caleulale Val. (em?) 7 0.47 0.53 6.10 18.38 | 34.33 68.14 46,80 101 .86 48 .81 137.7
Relative volume | 1257 14 .49 6.79 To78 6.45 7.44 5.24 6.81 6.82 6.17
+ SE 4062 | 4058 | +£1.75 | +0.6l +1.34 4179 | =1.71 +1.33 | %1.20 | +1.73
Absolute length _ 7.73 6.87 16.13 20.83 29.50 35.33 31 _Mw 47 .67 i1.10 44,33
em) + 5B | £0.27 | 40.73 | £1.33 | £1.92 | 4325 | +3.71 | 4117 | +3.53 +0.73 | +1.67
Relative length 7 16.62 14.11 16.90 15.82 16.40 16.16 15.13 16.22 16.12 17.49
+ S0 =118 | 4111 | £1.55 | £1.69 | £1.08 | +1.10 | 2055 | +1.36 | +0.52 | +1.52
Absolute weight (g) 7 0.60 0.53 | 227 2.60 5.87 5.87 m‘..h..c 32.67 10.20 34 33
+ S.E | +0.10 +0.09 | +0.18 +0.37 +0.47 | 0.2} -+2.43 +2.33 4116 1636
Rel. wt. to body 2.21 0.90 2.02 0.97 1.28 L2 {4437 0.95 0.73 0.69
wt. + S.E +0.86 | +0.76 +£0.78 | £0.11 | +0.54 +0.05 | +0.32 +0.07 | +0.05 +0.07
Rel. wt. to, GIT. | 10.91 9.47 13.72 9.50 11.44 1046 9.52 11.24 9,31 9.27
wt, + S.E | 1.43 | 21.33 +1.89 | +1.27 | 094 | 4+0.24 | £2.06 | 40,59 | 40 59 41.49

_ [

* GIT = Gastvo — intestingl iraet,

&
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2. Gizzard

The physiological volume of the gizzard enormously increased with age
in chickens and turkeys (Table 2). The calculated volume was higher than the
actual one in all ages (Table 2). In chickens, the relative volume of gizzard
increased until 30 days of age and then almost the same values were observed
(Table 2). The increased at 30 days was about 189/, higher than that at one
day. In turkeys, pgizzard relative volume was the highest at hatch then drop
to almost a constant value in the other ages (Table 2). This indicate that
the gizzard is an early maturing segment in both species. The relative volume
of turkeys gizzacd was higher than that of chickens.

3. Small intestine
A. duodemum

Actual and caleulated volume of duodenum increass in both species
progressively in all the studied ages ( Table 5). At hatch, the highest
relative in turkeys and chickens were observed. The percentages volume
afterwards were almost the same, indicating that this organ mature as early as
one day old (Table 3). The relative volumes in torkeys were higher than
those of chickens indicating higher digestive capacity than chickens (Table 3).

B. Jejunum and ilewm

Jejunum and ileum values showed the same trend of variations like the
previous segments. The physiological volume of jejunum and  iuem showed
the same increase with advanced age in chickens and turkeys at successive
ages (Table 4).

In chickens, the relative volume of jejunum and ileum was high at one
day of age, then dropped slightly: at 30 days of age and followed by con=
stant volume from 30 to 270 days of age (Table 4). While in turkeys, the
relative volume of jejumam and ileum incrcased until 90 of age and then became
constant (Table 4). Also, this indicates that these two segments are early
maturing paris.

4, Caeca

The absolute physiological volume of caeca at hatching was almost the
same in both two species. Afterwards, this volume increased up to 270 days
of age (Table 5). The calculated physiclogical volume at one day was low,
this indicated that the level of fibers in rations should be low at the carly sta-
ges of life.  Afterwards, this volume increaszd to enable the bird to consume
more fiber. The relative volume of caeca was higher at one day in chickens
than in turkeys that enables the chickens to eat more fiber contents than tur-
keys. in chickens, at 30 days of age the relative volume of caeca dropped
slightly then followed by moderate increase up to 270 days of age (Table 5).
While in turkey, the relative volume of cacca increased up to 30 days of age
and then became constant (Table 5). The relative volume in turkeys was
higher than in chickens at successive ages. Mraz er al. (1956) and Tbrahim
(1969), stated that chickens can tolerate more fibers in the ratio than turkeys.

Fgypt. J. Anim. Prod. 18, No. 2 (1978)
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TABLE 4. Absolute volume, length and weight, calculated voleme and relative volume, length and weight of jejunum 2nd fleum of
chickens-(C) and turkeys-(T) at different ages.

Age (days)
Items 1 30 90 180 270
|
C T C T L &) T L &4 T C d
| = - . -
Physiological vol. 1.00 2.60 3.7 10.63 12.00 27.67 2300 | 42.33 26.00 50.00
(cm?) -+ 8.E +0.00 | -0.33 +0.93 +0.67 =+1.00 +3.53 -+2.91 =+5 .60 =+2 85 =+6.00
Calculate volume 0,27 | 075 31.73 | 35.23 88.56 159.2 _ 133.7 203.4 162.9 651.7
(em?) Relative volume 23,72 [ 23.54 21.54 | 2588 26.67 25,41 26.95 21.85 L 21.01
4+ S.E +1.06 =+1.07 +2.92 | +1.20 —+2.09 +2.19 =+2.70 42 .63 +3.79 -+3.27
Absolute length 29 .87 25,93 62,00 85,67 111.2 146.7 129.7 159.7 124.0 156.0
(cm) 4+ S.E +2.79 =+1.16 +5.88 =+4.33 ~+5 34 +2.31 +2 .85 -+9.62 +11.7 +11.8
Relative length 64.23 | 61.29 64.97 65.08 64.46 67.08 65.74 61.02 64.47 61.58
g e 36 2 140 =+0.94 +1.40 +2.14 =+1.20 41,29 +1.32 +1.18 +4.32 +2.74
Absolute weight (g) 0.73 0.60 2.87 4.67 11.46 30.40 P 34.20 59.33 38.87 88.00
+ 5.E +0.07 +0.09 =+0.49 +0.24 =+0.13 +2.64 | +2.63 | 42.67 =+4.92 +5.86
Rel. wt. to body 2.68 1.02 2.56 1.74 2.49 1.72 268 | 1.7 2.78 1.73
wt, + S.E +0.24 +0.15 +0.24 =+0.35 =+0.11 -+0.40 +0.18 +0.08 +0.47 <+0.23
Rel. wt. to. GIT. 14.00 10.97 17.36 15.26 22.15 21.43 34.63 22.46 35.47 | 23.76
wt. + S.E +£F15 =1 31 -+1.11 +2.62 +0.21 +3.86 _ +2.38 +0.55 | +2.17 __ +2.07
| |

Egypt. [. Anim. Prod. 18, No. 2 (1978;

GIT = Gastro—intestinal {ract,
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The length

1. Esophagus

In chickens, absolute length did not increase after 180 days, while that
of the turkeys continued its increase until the end of the experiment (Table 3),
Growth rate of csophagus length does not take any persistent trends in both
specics (Table 1). Relative length of the esophagys in both species showed
no increase after hatching indicating that this segment is and early maturing
part (Table 1).

2. Proveniriculus

The length of proventriculus was almost the same at one day of age in
both species (Table 2). Tt seems that the growth rate of proventriculus length
during incubation period was higher in chickens than in turkeys although
the incubation period in turkeys was longer than chickens., Relative length
of proventriculus was almost the same after hatching in both species (Table
4).  This proves that the proventriculus was an early developing part

3. Swmall mntestine
A Duodeaum

With advanced age the increasing in the length of duodenum was
moderate in chickens, while it was largely increased in turkeys (Table 3).
Relative length of duodenoum was almost the same at the sucessive ages in
chickens, while in turkeys it increased continuously with age (Table 3).

B, Jejunuin and ileum

The length of jejunum and ileum in chickens and turkeys were nearly
the same at one day of age (Table 4). This may indicats that the growth
rate of jejumum and ileum during incubation period was lower in turkeys than
in chickens. Absolute length increased enormo usly with age in both two species
up to 180 days of age and decreased slightly at 270 days of age (Table 4),
Generally, the relative length of jejunum and ileum in chicksn and turkeys were
almost thes ame after hateh indicating that these are early maturing segments,

4. Rectum

The trend of increase in absolute length of rectum with age was progres-
sive in the two species (Table 5). At 270 days ol age, however, slight decrease
occurred in both species (Table 5).  This may be due to the decrease of the
total length of digestive tract at 270 days of age.  Like the other segments
of the intestine, relative length of rectum was high at one day of age then
‘became nearly constant up to 270 days of age in both two species (Table 35).
Relative length of rectum was higher in turkeys than in chickens in all ages
studied.
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5. Casca

The absolute length of caeca increased with age in the two species (Table
5). Also relative length of cacca to the length of small intestine increased with
age in the two species (Table 5).  Kerston (1912) showed that the relative
length of caeca to the small intestine was almost constant since 2 days of age
until 21 weeks of ages in chickens.

The relative length of caeca in turkeys was almost higher than chickens
in all ages (Table 5). However, the relative physiological volume of caeca
was higher in turkeys than in chickens (Table 7).

Tissue weight
1. Esophagus

In general, the absolute tissue weight of the esophagus of the two species
increased gradually with ages (Table 1). The increase was slight in chickens
while in turkeys it was enormous due to its large size. At onc day of age the
absolute tissue weight of esophagus was nearly the same in the two species.
Esophagus relative weights was higher in chickens at the early ages than in
turkeys (Table 1). The values of turkeys retained some increase in older
ages as turkeys are late maturing birds.

[2. Crop

Crop weight increased in chickens and turkeys all over the ages studied
(Table 1).

Tn chickens, the relative crop weights decreased with ages up to 180 days
of age, due to its importance at the early stages of life (Table 3). In turkeys,
the relative crop weights were almost constant during the whole stages of
life (Table 3).

3. Proventriculus

At one day of age, the absolute weight of proventriculus was higher in
chickens than in turkeys, while at the other ages the absolute weight was hig-
her in turkeys than chickens (Table 2).

The relative weights of proventriculus in the two species decreased with
age (Table 2), The same results were obtained by O’Dell et al. (1959). In
all ages, the re‘ative weights of proventriculus in chickens were higher than
in turkeys (Table 4). Chickens may be able, due to that, to digest at early
stages of life more than turkeys. Also, turkeys require more platable feed
than in chickens. These results are in agreement with the observations
obtained by Yamani (1964) in ducks.

4. Gizzard

In general there was a gradual increase in the gizzard weight in" chickens
and turkeys with age (Table 2). At one day of age the absolute weight of
gizzard was nearly the same in chickens and turkeys. [ After, that, the increase

Egypt. J. Anim. Prod. 18, No. 2 (1978)



DEVELOPMENT OF DIGESTIVE SYSTEM IN CHICKENS & TURKEYS 133

in the absolute gizzard weight was moderate in chickens while it was enormous

in turkeys (Table 2). In chickens, the relative gizzard weights decreased with

age (Table 2). In turkeys, the relative gizzard weights fluctuated wtih no
érend showing th1: this part matured as early as one day old (Table 2).

5. Small intestin.

A, Duodenum

At one day of age, the absolute weight of duodenum was higher inchicke=
ns than in turkeys. Alterwards, progressive increase was observed in the two
species (Table 3). Tn chickens, the relative duodenum weights were high at
the early ages and also higher than turkeys (Table 3). This indicates the
ability of chickens to digest the food more at their early stages of life and
compete with the turkeys also in this character. This suggests that turkeys
must have pelatable feed at their early stage of life than chickens (Table 3),

B. Jejumum and ileum

These two segments showed similar trends like that observed in duodenum
with respect to the characters studied (Table 4).

6. Rectum

Like the other segments of small intestine, the increase in absolute weight
-of rectum was moderate in chickens and enormous in turkeys with age (Table
5). In chickens and turkeys, the relative weights of rectum decreased with
age (Table 5). Comparing between the two species, the relative weight of
rectum to body weight again was higher in chickens than in turkeys to the
same causes discussed (Table 5). However, turkeys retained the same increase
in relative weight of rectum at the early ages.

7. Caeca

At one day of age, the absclute weight ot cacca was the same in two species.
After this age, the increase in absolute casca weight was slight in chickens
ind enormous in turkeys (Table 5).

The relative cacca wieght 1o body weight was high at the early ages of
chickens and a'so was higher than that in turkeys, which c¢nables the
to digest more fibers at early ages than turkeys (Tabl: 5).

8. Liver

In general, absolute weight of liver increased with age in chickens and
turkeys (Table 6). In two species the perceniage of liver to body we ght de-
creased with dge (Table 6). The same results were obtained by Francis and
Roberson (1967) and Deaton er ¢f. (1969). Comparing between chickens
and turkeys.,  the relative liver weight was higher in chickens than in turkeys

{Table 6).
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9. Pancreas

In the two species there were a gradual increase in pancreas woght with
age (Table 6). This results agreed with Marsden (1940), Hafez (19535) and
Nestor and Jaap (1963).

In the two species, the relative pancreas weight did not show any clea?
trend (Table 6).
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