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GROWTH OF THE DIGESTIVE ORGANS IN LIGHT AND HEAVY TYPES OF CHICKENS
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The absolute and relative digestive organs (proventriculus, giz-
zard, liver, smalf intestine, large intestine) in male light (Issa Brown)
and heavy (Ross-1) types of chicken was estimated at two week
intervals, from hatching fo eight weeks of age.

On the first day of age there were no statisticafly significant
differences in organ dimensions between the two strains. The relative
growth of digestive organs in both types of chickens showed a rapid
increase during the first two weeks and after that decreased. The
growth rate in heavy type chicks was faster especially during the first
two weeks after hatching. From the second week of age (2, 4, 6 and
8 weeks) the dimensions of the digestive organs were significantly
higher (P<0.01) in heavy type chickens. The proportion of the body
weight of the gizzard (6,10%), liver (3,20%), and small intestine
(4.70%), at hatching, was higher in the light type of chickens than in
the heavy type (4.60%, 2,50% and 2,90% respectively). After that the
values were similar in both strains.
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INTRODUGTION

The feed requirements of birds are largely determined by the anatomy and
capabilities of its digestive tract. The digestive tract in avian species is relatively
shorter thant that in mammals. The anterior portion of the alimentary tract is
adapted for ingestion, storage and partial digestion of starch and proteins (Turk,
1982). Intensive genetic selection during the last four decades has established
two types of poultry. Broiler (heavy) type chickens have been selected for rapid
growth and large muscle mass. Layer {light) type chickens have been selected
for egg production and slower body growth. Current evidence indicates that light
type chickens will eat essentially to meet their energy requirements, whilst broiler
chickens will eat to satisfy their appetite (Newcombe et al,, 1981), Pinchasov et
al., 1985). Lilja (1983) and Lilja et al. (1985) have produced evidence to show that
the rate of growth after hatching is at least partly determined by the pattern of
organ growth. It appears that a high rate of growth is connectedto a pattern where
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alarge part of the early weight increase is in the digestive organs and liver. There
is little information about the growth of digestive organs of chickens after hatching
and the methods of measurement are very different. Crompton and Walters
(1979) and Vitorovi¢ (1989) investigated the growth of the dimensions of broiler
chicken intestines. MeCance (1974) has studied the relationship between age
and the size of the intestines in pigs. The relative growth of internal organs in light
and heavy breeds of chickens during first three weeks of age were presented by
Dror et al. (1977).

The aim of this study was to estimate the relationships in absolute and
relative growth of the digestive organs between the light and heavy type of

chickens from hatching to eight weeks of age.

MATERIALS AND METHODS

Male light type (Issa Brown) and heavy type (Ross-1) chickens were reared
on the floor with @ 10-c-deep litter. All chicks were fed ad libitum the standard
broiler mixture: starter (0-4 weeks) and grower (4-8 weeks), Five chicks in each
group were sacrificed by cervical dislocation on the first day (0 weeks) and ten
chicks per group at 2, 4, 6 and 8 weeks after hatching, Each chick was dissected
and the weight of the proventriculus, gizzard, liver, small intestine, large intestine
and length of small and large intestine were measured. The weights of each organ
during the experimental period were expressed as absolute growth, Statistical
analysis of data was performed with the t-test.

To examine the relative growth of organs two parameters were calculated,
One was percent of live body weight. The weight of each organ was expressed
as a percentage of total body weight. The second parameter was growth rate.
The increase of organ size was observed at two week intervals. The mean
dimension at each kill (Dn-1) was subtracted from that of the subsequent kill (D)
and this result was divided by the previous (Dn.1) dimension. Those values were
expressed as a percentage of the initial dimension, for each organ.

Dn—Dn-

Growth rate (%) = —x 100

Dn-1

RESULTS AND DISCUSSION

The mean values for weight and length of digestive organs inlight and heavy
types of chickens from the first day (O weeks) to eight weeks of age, are given in
table 1.

The results show that at the first day after hatching there were no significant
differences in organ dimensions between the two strains of chickens. Atter that
the size of all digestive organs of broiler increased significantly faster (P<0.01)
than in the light chickens.
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Table 1. Mean weight and length of digestive organs in light {L) and heavy {H) types of chickens at

different ages.
Strains Age (wecks)
0 2 4 6 8

Proventriculus (g)

L 0.3 £ 0.08°% 1.1 +0,13° 2,0 4+ 0.25° 3.4 4+ 0.25P 3.9 4 0.60%

H 0.4 2. 0.047 1.7 £047° 3.3 £ 0.58° 5.2 4 0,37° 8.9+ 1.25°

Gizzard (g}
L 1.8 40,272 5.4 +1.10° 11.0 £ 2360  19.8:4.04°  231+362°
H 2.1+ 020° 7.8 +1.77° 177 £ 41580  27.51+145° 4.0+ 569"
Liver {g)

L 1.0 + 0,19° 3.8 + 0.530 8.4 £+ 0410 144 + 1508 193 £224°

H 11 £0.128 6.7 £ 0.92° 13432430 244141520  448+678°
Small intestine {g}

L 1,3 20,128 7.8 + 0.88 165+ 0080 235+ 265° 347 +£7.5%°

H 1.4 + 0,158 13,9 +2.31° 24.4 + 4.23° 40.9 + 3.03° 66,0 + 9.87°
Large intestine (g)

L 0.4 :+ 0.08% 3.0 + 0540 74+£113° 10.1 + 1.08° 13,6 4+ 1.56°

H 0.7 £ 0.08°% 46+ 1.19° 9.0 + 2.00° 17.4 + 3368 231 £ 8100

Small intestine (om)

L a7.0 £ 2428 701 £224® 886+ 445° 1062+ 7.885 {194+ 13.8°

H 280+ 1007 87.9+£861° 1201 £7.75° 1200+ 6.54° 1497 + 14.8°
Large intestine (cmy)

L 6.7 + 0.432 101 £0.66° 132+078°  160+1.10° 165 +1.130

H 6.8 + 0,212 122 +071 16441928 182+ j.20b 21542320

a jitferences had no statistical significance
b gitferences were highly significant (P<0.01)

The relative growth of organs (percentage body weight and growth rate) is
presented intable 2. The relative weights of the gizzard (6.10%), liver (8,20%) and
small intestine (4.70%) at hatching in the light breed were greater than in the
heavy breed (4.60%, 2.50%, 2.90%, respectively). After that the relative weights
were similar in both breeds. Similar results were obtained by Dror et al. (1977)
and Newcombe et al. (1981). The highest relative growth rate in both types of
chickens, occurred during the first two weeks of age. This is in agreement with
the results of Crompton and Walters (1979), Lifja (1 983) and Vitorovi¢ (1989). After
that the growth rate decreased.

During the period of intensive growth (first two weeks of age), the digestive
organ dimensions in the heavy type of chickens increased faster than in light
type. The highest growth rates were obtained for intestine weight and liver,
especially in broilers. At 4, 6, and 8 weeks of age the growth rate of the digestive
organs in light and heavy type chickens was similar.
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Table 2. Relative growth of digestive organs in light (L) and heavy (H) types of chickens
Parameter Strain Age (Weeks)
¢ 2 4 <] 8
Proventriculus
% Body L 1.00 0.80 0.66 0.53 0.48
Weight H 0.88 0.78 0.56 0.42 0.41
Growth L - 267 85 53 26
rate (%) H - 328 95 60 70
Gizzard
% Body L 6.10 3.95 3.59 3.36 2.85
Weight H 4,60 3.66 3.00 222 1.68
Growth L - 195 104 79 17
rate (%) H - 276 127 o6 49
Liner
% Body L 3.20 2.79 264 240 2.38
Welght H 2.48 a.12 228 2,05 1.86
Growth L - 287 113 74 a7
rate (%) H - 495 101 a2 82
Smal! intestine weight
% Body L 4,70 5.70 5.40 4,30 4.00
Weight H 290 6.50 4.20 3.30 3.00
Growth L - 455 112 48 42
rate (%) H = 951 78 67 62
Large intestine weight
% Body L 1.50 220 240 1.70 1.70
Weight H 1,70 2.20 1.50 1.40 1.00
Growth b = 197 149 37 35
rate {2) H - 513 95 84 33
Small intestine length
Growth L - 8g 28 18 13
rate (%) H - 131 38 16 7
Large Intestine length
Growth L . - 50 30 21 3
rate (%) H - g2 33 18 11

CONCLUSIONS

The first day after hatching there were no significant differences in organ
dimensions between light and heavy types of chickens, After that the dimensions
of digestive organs in broiler chickens become significantly higher (P<0.01} than
in the light chickens,

The relative growth of digestive argans in chickens show a rapid increase
during the first two weeks of age and aiter that decrease. The relative weight of
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the gizzard, liver and small intestine at hatching Is greater in light type chickens.
After that the percentages of the body weight become similar. The growth rate of
digestive organs in heavy type chickens is extremely fast during the first two
weeks after hatching.
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PORAST ORGANA ZA VARENJE KOD PILICA LAKOG | TESKOG TIPA

ZORA NIKOLIC i D. VITOROVIC

SADRZAJ

U radu je praden apsolutni i refativni porast veli¢ine organa za varenje
(#lezdani Zeludac, bubag, jetra, tanko i debelo crevo) po dvonedeljnim inter-
valima, od izleganja do osme nedelje uzrasta, kod piliéa lakog i teSkog tipa.

Ustanovljeno je da pri izleganju, nema znadajnin razlika u veli¢ini organa za
varenje izmedu piliéa lakog i teskog tipa. Posle toga brzina porasta organa za
varenje se naglo poveéava do kraja druge nedelje, pri éemu je znatno veca kod
pilica tegkog tipa. Od druge nedelje pa do kraja oglednog perioda dolazi do
smanjivanja intenziteta porasta organa. Statisti¢ki znaéajno veca (P<0.01)
velidina organa za varenje je ustanovljena kod piliéa teskog tipa u uzrastu od 2,
4, 618 nedelja, Priizleganju, procentni udeo mase organa u masi tela je veci kod
piliéa lakog tipa. To se posebno odnosi na bubac, jetru i tanko crevo. Dalje sa
uzrastom ovaj pokazatelj ispoljava ujednadene vrednosti prilikom poredenja
piliéa ispitivanih tipova Zivine.



