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THE ROLE OF CECA FOR THE DIGESTION OF NUTRIENTS
IN CHICKENS

"Yutaka IssHikI and Yoshio NAKAHIRO

The present experiments were carried out to investigate the role of ceca of chickens in the
digestion of nutrients, using 4-month-old cockerels of single comb White Leghorn. The
results obtained were summarized as follows,

1) There was no significant difference in the digestibility of nutrients between ceca of li-
gated and non-ligated chickens when they were fed on various diets, such as a conventional
diet, conventional diet added 20% of ground rice hull and conventional diet added 10-20% of
ground ladino clover hay. '

2) The digestibility of nutrients was significantly higher in chickens fed the heated soybean
meal diet than that of chickens fed the diet containing raw soybean meal, and no significant
difference was observed in the digestibility of nutrients between ceca of ligated and non-
ligated chickens,

3) When the chickens were given the conventional diet and conventional diet added 10% of
pulp, no obvious difference in the digestibility of nutrients was observed between ceca of
removed and non-removed chickens,

4) The digestibility of nutrients in the chickens severed the cecal main vessels or neurecto-
mized of ceca was similar to that of the control chickens when they were fed on the conven-

tional diet.
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Table 1. Composition of stock diet

Ingredient %
Yellow corn © 41.0
Milo 13.7
Wheat bran 10.5
Defatted rice bran - 15.0
Soybean meal 5.0
Fish meal 7.0
Alfalfa meal 5.0
Ca carbonate 0.7
Sodium chloride v 0.5
Mineral mixture® 0.05
Vitamin mixture® 0.25

1), 2) : Previous report¢®
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Table 2. Composition of diets (Experiment 1)

(%)

Rice hull diet

Ladino clover diet

10% 20%
Stock diet 79.5 89.5 79.5
Rice hull powder 20.0 — —
Ladino clover powder — 10.0 20.0
Chromic oxide 0.5 0.5 0.5
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Table 3. Chemical composition of diets (Experiment 1)

(%

Organic  Crude Crude * Crude Crude
Moisture . NFE
matter protein fat fiber ash
Stock diet 13.1 79.2 18.6 2.9 54.5 3.2 7.7
Stock diet + 20% Rice hull 10.7 78.7 16.3 3.0 48.5 10.9 10.6
Stock diet + 10% Ladino clover 11.0 80.2 18.7 3.7 47.7 5.9 8.4
Stock diet + 20% Ladino clover 13.2 78.1 18.8 3.9 47.7 6.7 9.7

* : Nitrogen free extracts

Table 4. Composition of semi-purified diets (Experiment 1) (%)

Ingredient

Raw soybean

meal diet

Heated soybean

meal diet

Raw soybean meal
Heated soybean meal
Corn starch

Corn oil

Cellulose powder
Mineral mixture?
Vitamin mixture?
Choline chloride
Chromic oxide

Moisture
Organic matter
Crude protein
Crude fat
NFE*

Crude fiber
Crude ash

40.0

41.77
5.0
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Table 5. Chemical compositon of diets (Experiment 2) (%)

. ‘ Organic  Crude Crude * Crude Crude
Moisture matter  protein fat NFE fiber ash
Stock diet 12.2 81.8 16.0 3.3 57.6 4.9 7.0
Stock diet 11.0 82.7 19.5 3.0 53.1 12.1 6.3

+ 10% pulp

% : Nitrogen free extracts
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Table 6. Chemical composition of diet (Experiment 3) (%)
. Organic Crude Crude * Crude Crude
Moisture matter protein fat NFE fiber ash
10.8 82.4 20.1 2.8 55.6 3.9 6.8

* : Nitrogen free extracts
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Table 7. Effect of cecal ligation on digestibility of diets (Mean of 10 birds + SEM) (%)

Treatment Organic Ct‘udﬁe Crude NFE* Crude

matter protein fat fiber
C°nt(’§11mm oporated)  T6-2E05  82.940.4 89705 79.4X0.6  16.2%1.2
Stock diet Ligated right 77.140.9 83.440.9 91.240.7 79.7£0.8  17.2+1.4
Ligated both 76.8+0.4 82.80.6 00.4%0.4 79.2:0.4  16.1%1.3

C°“"(r§éam operated)  62-0%1.0% 79.4X0.7  92.6F1.1% 86.6:+0.4% —~1.9%2.1

S et e | M ¥ et 63.14£0.8  81.420.9 88.6X1.70 69.4:£0.4> —0.5%1.0
hutl Ligated both 65.040.9° 79.2::0.8 83.8+1.7 73.1:0.9¢ 1.6:£4.0
C°nt(‘§ﬁam operated)  73-0%1.1  80.430.7¢ 86.3%0.7% 73.6+0.8  16.3*1.1
-Sﬁffg%o‘jl;::;;iino Ligated right 72.841.1 79.6+0.9 89.5:£0.4% 75.1%1.0  13.2:1.6
Ligated both 72.840.6 78.120.9% 86.4+1.1¢ 74.2£0.7  16.5%+1.7
C°“t<‘§’111am operated) ~ 68-6%£0.8 79.3+0.8 88.5%1.4 70.6x1.0  18.0%+1.6
it»ggg/i;o?gﬁno Ligated right 68.740.8 77.240.8 89.1%1.2 70.7£0.9  20.4%2.0
Ligated both 67.240.7 77.9%1.1 88.4%0.4 68.820.7  16.1%1.6

Means having the different superscript letters are significantly different (P<<0.05).
* : Nitrogen free extracts
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Table 8. Effect of cecal ligation on digestibility of raw and heated soybean

meal diets (Mean of 10 birds = SEM) (%)
Organic Crude Crude * Crude
Treatment NFE
matter protein fat fiber
Control

(Sham operated) 79.4+0.2% 81.4:+0.2% 95.3%£0.2 86.1%0.2 4.5%+1.2

Raw soybean Ligated right
meal diet side cecum

Ligated both
ceca

80.0+0.4° 82.5+0.4% 94.0:0.4 86.4%+0.9 6.1+0.6

78.51+0.9% 82.2+1.0 95.8%0.3 84.6+0.8 1.1*2.5

Control
(Sham operated)

Heated soybean | Ligated right

79.5£0.4 83.7%£0.3 94.2+0.2°% 85.2+0.6 11.4*1.9

ated soyb ted right 80.140.4% 83.8£0.5 95.1+0.5 85.520.4 15.240.8
Ligated both 78.7+0.3> 83.340.8 95.5+0.6° 83.740.5 14.3+1.9

Means having the different superscript letters are significantly different (P<0.05).
* : Nitrogen free extracts
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Table 9. Effect of cecal removal on digestibility of diets (Mean of 10 birds + SEM) (%)

Treatment Organic Crude Cf'Ude NFE* Crude

matter protein fat fiber
Cmﬁgﬁmnopﬂamd> 76.740.5 83.1+0.4 89.7£0.5 79.320.6 17.1%1.4
Raﬂggh%ia( 77.40.4 83.8%0.6% 91.5+0.7¢ 79.7+0.4 19.7+1.1
ek R“ﬂ?ﬁh%&?ﬁi 76.4%0.7  82.0%0.9 90.7%1.1 79.0£0.6 17.6%2.1
Remgv‘;lzglé)fceca 75.6+0.9 81.6%:0.8° 88.9-:0.5° 78.2+0.9 17.31+2.6
Cmﬁ%ﬁmnopaamd) 71.3+0.6 85.8+0.5 90.0+1.6 78.5%0.9 18.4*1.3
Stock diet R e 70.7£0.5 87.840.6 91.9+0.8 77.6:0.5 15.9+1.5
* 0% pul Remggglfogi/fs 70.9%£0.3 85.940.4 92.5+0.7 77.9%£0.3 17.0£0.3
Rem%fﬁﬁiam 70.2+0.4 85.0+0.6 91.3%1.5 76.8+£0.9 17.7%0.9

Means having the different superscript letters are significantly different (P<C0.05).
% : Nitrogen free extracts
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Table 10. Effect of amputation of cecal main vessels or neurectomization

of cecum on digestibility of diet

(Mean of 7 birds + SEM) (%)
Organic Crude Crude * Crude
Treatment . NFE .
matter protein fat fiber
Control (Sham operated) 79.0%£0.5 85.0%0.5 88.7+1.4 81.7+0.3 15.0+0.6
Severed main vessels
and neurectomized 79.8+0.2 84.6£0.2 88.9£0.6 82.6+0.2 15.2+1.5
Neurectomized 79.8%+0.2 85.2+0.6 88.0+0.6 82.82%0.9 14.8+1.2
Cecectomized both ceca 79.6:+0.3 85.0%:0.4 88.7£0.7 82.0x0.4 14.9£1.3
Ligated both ceca 77.8+£0.2 85.140.3 88.4+0.6 81.91+0.6 15.1%1.4

* | Nitrogen free extracts
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