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Association between housing modes of chicken coops and
intestinal morphology as well as microbial community
of high quality broilers

WANG Qianbao, HUANG Huayun, LI Chunmiao, HUANG Zhengyang, WU Zhaolin,

KONG Linglin, ZHAO Zhenhua”
(Jiangsu Institute of Poultry Science, Yangzhou 225100, China)

Abstract To clarify the intestinal morphology and microbiome changes of high-quality broilers in different types
of chicken houses, 240 healthy 1-day-old high-quality broilers of the L line were selected and randomly divided
into two groups, which were raised in a closed environmental control cabin (Group I) and a common semi-closed
chicken coop (Group II). At the 15th week of age, 24 roosters in each group were selected and slaughtered
for intestinal morphology determination, and the microbial diversity in cecum contents was analyzed by 16S rDNA
sequencing. The results showed as follows: 1)At 15 weeks of age, Group | significantly improved the feed
conversion rate compared with group II ( P<<0. 05), the villus height of duodenum, jejunum and ileum was also
significantly increased, and the crypt depth was significantly decreased (P<Z0.05). 2)The significant differences

in beta diversity of the cecal microbiota between the two groups indicated that Group | was enriched with

RS BH: 2025-06-06; # 3 A #] : 2025-08-28

HEE&TH: BRKLZ U AREREZIZEET(CARS-41-221) ;i T H & ol 37 % B £ D I B (JBGS(2021)109)

F—1EH: EHMORCID:0000-0002-9183-2472) ,BIAR R . FENERFEEBEWH K, E-mail: wqb15855142436@163. com
ERAEE: BHRECORCID:0009-0000-4576-9575) , FAR R, EENBEREHE B MM R, E-mail:22zh0514@163. com



53 1

TR X TR AR T O 0T RS 1 T T 25 B AR T v ) DG B 161

Bifidobacterium, Actinobacteriota and Verruco microbiota, which was capable of activating lipid metabolism

and enhancing the intestinal barrier, Group II was enriched with Bacteroidota, Barnesiellaceae and

Desulfobacterota, which inhibited related enzyme activity and hinder intestinal epithelial energy metabolism

(P<<0.05). In summary, there are significant differences in the intestinal tissue morphology and microbial

community structure of high-quality broiler chickens by environmental parameters of different types of chicken

houses. Among them, the closed-loop control model is more suitable for healthy intestinal development of high-

quality broilers. Maintaining a stable intestinal environment is not only of great practical value for the production

challenges in intensive farming, but also provides important reference for conducting microbiome research on

high-quality broiler chickens under refined regulation conditions.
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Table 1 The whole-period temperature and humidity control schemes of the two groups of high quality broilers
I4H JIEE]
H i Group | Group II
Age I/ HEHE/ % L/ C W/ %
Temperature Humidity Temperature Humidity
0~3d 35.6 £0.5 66.4+0.7 35.1+£1.2 58.8+1.1
4~74d 33.4+0.6 65.240.5 32.8+1.5 57.3+1.3
2~3JA 30.7£0.5 63.440.5 31.74+1.6 57.8+1.4
4~6 J&] 26.840.4 61.2+0.9 32.1£1.8 58.3+1.5
7~9 4 24.54+0.6 60.44-0.7 29.3%+2.3 58.8+1.6
10~12JA 22.6+0.4 59.3+0.6 28.242.5 59.6+1.6
13~15J# 21.4%0.3 58.240.4 26.8+2.4 60.841.7
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Table 2 Gas measurement parameters in the two groups of chicken houses at different times
14 I
H % Group 1 Group II
Age NH,/(pmol/ CO,/(pumol/ H,S/(pmol/ NH,/(pmol/ CO,/(pmol/  H,S/(pmol/
mol) mol) mol) mol) mol) mol)
0~3d 2.440.1 1542.2+53.6 1.2+0.2 2.7£0.2 1591.3+56.8 1.4+0.3
4~7d 3.1+0.2a 1548.5+55.5 1.440.3 5.3+0.5b 1622.5+64.2 1.740.4
2~3 J& 3.8+0.2a 1563.4460.4a 2.0+£0.4a 7.2+0.9b 1659.4+76.3b 3.14+0.7b
4~6 J&] 4.6+0.3a 1571.84+69.2a 2.5+0.4a 8.6t1.1b 1676.8+78.6b 4.44+1.0b
7~9 JH 5.4+0.3a 1579.6+71.4a 2.8+0.5a 10.3+1.3b 1692.5+81.7b 5.34+1.2b
10~12 JA 5.7+0.4a 1587.84+78.2a 3.1+0.6a 12.2+1.8b 1699.4+86.4b 5.94+1.4b
13~15 J 5.94+0.4a 1593.34+83.7a 3.8+0.6a 13.64+2.1b 1706.3+88.2b 6.34+1.6b

TE : 5 H & R4 T R 48 b5 08 5 AR AN 8] 57 88 38R 22 53 18 35 (P<20. 05), JoJA b B A [ - B 3R0R 25 R AN .35 (P>>0. 05) . R I,
Note: For data of the same age, the same row and the same indicator, different letters on the superscript letters indicate significant

differences (P<Z0.05), while no letters on the shoulder labels or the same letters indicate insignificant differences (P=>0.05).

The same as below.
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Table 3 Comparison of feed conversion ratio and intestinal tissue morphology of chickens at 15 weeks of age

between the two groups

i 141 1140

Item Group 1 Group I
LA L Feed conversion ratio 2.384+0.11 2.5240.12
BEiE % /% Death and culling rate 2.5240.55 3.04+0.46

S E W E VH/ pm

1971.214+74.23b

1793.58475.47 a

— fb
Rl W55 VR J CD/pm 290.84-+9.21 a 308.7110.32 b
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9T Y/ R R % VH/CD 6.7840.34 b 5.81+0.36 a
9 FE = B VH/ pm 1401.53456.61b 1263.284+52.74 a
i.% B 3% R CD/pm 223.4146.26 a 237.86+7.47 b
Jejunum
9T /R R B VH/CD 6.274+0.33 b 5.3140.32 a
2 E & E VH/pm 1112.65+45.21b 1008.25+41.29 a
;%m Bss ¥ CD/pm 187.24+4.38 a 198.38+4.39 b
eu

W/ RS E VH/CD

5.9440.29b

5.0840.27 a
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Fig. 1 Dilution curves of diversity of cecal tissue samples from two groups of chickens under different chicken house rearing environments
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Fig. 2 Heat maps of species classification at the phylum classification level of cecal tissue samples from two groups of broilers

under different chicken house rearing environments
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Fig. 3 PCoA scatter plot(a) of Beta diversity index between two groups of chicken cecal tissue samples under different chicken
house rearing environments and Anosim box plot(b)
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K6: Yersiniaceae

K7: bacterium_WHC3 3

B k8: Marinobacterium

B 9: Nitrincolaceae
10: Pseudohongiella

I 12: Oceanospirillales
B 13: Thiothrix

14: Thiotrichaceae
15: Thiotrichales

B 17: Photobacterium
18: Vibrionaceae
19: Vibrionales

11: Pseudohongiellaceae

Alphaproteobacteria_bacterium_RIFCSPHIGHO2_01_FULL_41_14 [El 16: Photobacterium_aphoticum

I mo0: Gammaproteobacteria

I m1: Lentisphaera

m3: Lentisphaerales
B m4: Persicirhabdus
I mS: Roseibacillus

m2: Lentisphaeraceae

B m6: Rubritalea_sp_shu_10_MA45 1

B m7: Rubritalea
I m8: Rubritaleaceae
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