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Effect of Feed Restriction on Harbord Broilers’ Intestinal Structure

*

ZHANG Caixia CHEN Wen HUANG Yan-qun WANG Run-zhi

( College of Animal Science and Veterinary Medicine Henan Agricultural University Zhengzhou
450002 China)

Abstract: In order to investigate the effect of feed restriction on chickens’ intestinal structure the chick—
ens of the present study were divided into the free feeding group the quantitive restriction group and the energy
restriction group in the initial four weeks. The free feeding group was only fed freely the quantitive restriction
group was restricted on its feed quantity of 70% of the free feeding group and the energy restriction group was
restricted on energy of 70% of the free feeding group. The chickens were killed when they were eight weeks old
and their intestine lengths were measured then the intestines were made into histological paraffin sections of du—
odenum jejunum and ileum. Their intestinal villus lengths and intestinal recess depths were measured so as to
study the effect of feed restriction on intestinal full —length villus length and intestinal recess depth of duode—
num jejunum and ileum. The results showed that the intestine length of the chickens which were given feed
restriction reduced the intestinal full — length and jejunum length of the free feeding group significantly or ex—
tremely significantly higher than those of the energy restriction group; the duodenum villus length of the free
feeding group was significantly higher than that of the energy restriction group and the quantitive restriction
group while duodenum jejunum and ileum intestinal recess depths villus length/intestinal recess depth dif—
fered unsignificantly among each group. All the results mentioned above indicated that feed restriction had great

effect on chickens’ intestinal structure.
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4
(P>0.05):
(P <0.05) .
1
Tab.1 Ingredient and nutrition levels of the feeds
(0~3 ) (4~84 )
Broiler chick(0 ~3 week —old) Broiler chicken( 4 ~8 week — old)
The name of feeds 1% I% I%
Formula Formula of free Formula of energy
feeding group restriction group
Corn 60.79 65. 64 61.109
Soybean oil 2.2
Extruded soybean 30.2 17.7
Enzymolysis soybean meal 2.2 10.7 34.01
Fish meal 2.6
Calcium carbonate 1.5 1.45 1.6
Calcium hydrogen phosphate 1.33 1.18 1.82
Salt 0.35 0.35 0.437
Choline 0.26 0.15 0.188
Lysine 0.14 0.08 0.137
Methionine 0.13 0.05 0.074
0.5% 0.5% Premix 0.5 0.5 0.625
Total 100 100 100
Nutritional index
ME M_, /kg 3.105 3.153 2.762
/% Crude protein 20.009 18.056 22.502
/% Calcium 1.005 0.850 1.063
/% Available phosphorus 0.451 0.351 0.440 5
/% Lysine 1.103 0.876 1.088
/% Methionine 0.438 0.321 0.400
(mg/kg): Fe 100 Cu 10 Zn 50 Mn 70 10.4 Se 0.2 70 250,

The content of main additive in the complete feed( mg/kg) : Fe 100 Cu 10 Zn 50 Mn 70 10.4 Se 0.2 sodium salinomy—

cin70  multi — dimensional to be used specially for broiler 250.

2

~

Tab.2 Comparision of intestine length among quantitive restriction group energy restriction group

and free feeding group

cm

Duodenum Jejunum

Tleum

Intestine length

Free feeding group
Quantitive restriction group

Energy restriction group

24.60 £1.661a
26.51 £1.661b
24.20 £1.661a

60.60 +1.776Aa
57.50 +1.776a
52.40 +1.776Bb

63.20 £1.568a
61.25 +1.568
58.60 +1.568b

165.20 £12.514a
161.08 £16.226a
150. 86 +18.396b

(P>0.05) .

(P<0.01);

(P<0.05);

Means in a column with different majuscule superscripts differ extremely significantly ( P <0.01) ; Means in a column with

different lowercase superscripts differ significantly ( P <0.05) ; Means in a column with no superscripts or same superscripts differ

unsignificantly ( P >0.05) .
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2.2
: (P <0.05)

(P >0.05)

A. ; B. ; C. o
A. Free feeding grpup; B. Quantitive restriction group; C. Energy restriction group.
1 (400 x)
Fig.1  Tleum intestinal villus of different feeding style( 400 x )
3 N
Tab.3 Comparision of intestinal villus length among quantitive restriction group energy restriction group

and free feeding group m

Group Duodenum Jejunum Tleum
Free feeding group 1 378.24 +41.800a 1 194. 66 +223.200 1 075.42 +171. 406
Quantitive restriction group 1 241.00 £46.689b 1 124.03 £103.139 1 041.49 +157.255
Energy restriction group 1243.13 +80.678b 1207.67 £51.604 1202.42 +59.89%4

(P<0.01); (P<0.05);

(P>0.05) .
Means in a column with different majuscule superscripts differ extremely significantly ( P <0.01) ; Means in a column with

different lowercase superscripts differ significantly ( P <0.05) ; Means in a column with no superscripts or same superscripts differ

unsignificantly ( P >0.05) .
2.3

D. Free feeding grpup; E. Quantitive restriction group; F. Energy restriction group.
2 (400 x)

Fig.2 Duodenum intestinal recess of different feeding style( 400 x )
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Tab.4 Contrast of quantitive restriction group and energy restriction group with free feeding group
in intestinal recess depth pm
Group Duodenum Jejunum [leum
Free feeding group 219.32 £36.421 189.50 £48.107 198.01 +£36. 346
Quantitive restriction group 219.28 +£28.322 220.33 +48.380 226.90 £55.533
Energy restriction group 272.71 +£44.785 219.10 £40. 899 192.99 +37.611
5 N /
Tab.5 Contrast of quantitive restriction group and energy restriction group with free feeding group
in intestinal villus length/intestinal recess depth
Group Duodenum Jejunum [leum
Free feeding group 6.87 +£1.582 6.81 +1.084 5.74 £1.234
Quantitive restriction group 5.74 £0. 845 5.28 £1.262 4.82 +1.437
Energy restriction group 4.67 £1.025 5.63 +0.830 6.44 £1.385
3
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