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XU Meiyu,et al: Effects of Compound Probiotics on Growth Performance,
Intestinal Morphology and Intestinal Microbial Composition of
White Feather Broilers Infected with Clostridium perfringens

RESEARCH ARTICLE

Abstract: To explore the effects of different levels of compound probiotics on the growth
performance, intestinal morphology and intestinal microbial composition of white feather broilers
under the condition of Clostridium perfringens infection. Three-day-old healthy white feather broilers
which have been infected with Clostridium perfringens were fed a basal diet supplemented with high
(500 mg/kg), medium (200 mg/kg) and low (50 mg/kg) doses of compound probiotics composed of
Bacillus subtilis and Bacillus licheniformis and 50 pg/g chlortetracycline for 21 days. The intestinal
microbial composition in cecum of white feather broilers and its diversity and differences between
groups were analyzed based on the second-generation high-throughput sequencing technology. The
results showed that feeding high and medium doses of compound probiotics significantly decreased
the feed to meat ratio and increased the villus height to crypt depth ratio of white feather broilers
(P<0.05), similar to chlortetracyline preparation group. At the same time, the richness and diversity
changed after feeding different doses of compound probiotics and chlortetracyline preparation, and
the compound probiotics significantly improved the Simpson index (P<0.05). In addition, comparing
the changes of dominant flora at phylum level between compound probiotics, chlortetracyline
preparation and blank group, it was found that the relative abundance of Tenericutes decreased
significantly (P<0.05). At the genus level, it was found that the relative abundance of Fournierella
increased significantly. The relative abundance of Lachnospiraceae decreased significantly (P<0.05).
The results reveal that compound probiotics can promote the growth performance and intestinal
microflora structure of white feather broilers, providing an important theoretical basis for a more
comprehensive understanding of the application of compound probiotics as a substitute for antibiotics
in white feather broilers breeding.

Keyword: Clostridium perfringens, white feather broiler, composite probiotics, feed additives,
intestinal microflora
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Table 2 Changes in relative abundance of top 7 bacteria phylum taxa

JEEER ] Firmicutes
HFFEI] Bacteroidetes
ASIEHIT] Proteobacteria

BXEET|] Tenericutes

0.770 8+0.153 9
0.187 7+0.157 8
0.000 6+0.000 3
0.038 8+0.013 9

0.937 3+0.048 6"
0.052 6+0.048 1
0.000 6+0.000 3
0.008 5+0.002 0"

0.751 6+0.055 2*
0.237 4+0.056 2*
0.005 6+0.000 6
0.004 4+0.000 5

0.846 4+0.029 7
0.125 7+0.027 8
0.021 1+0.009 7"
0.006 0+0.000 9"

0.803 2+0.020 5
0.186 0+0.021 0
0.003 3+0.000 6
0.005 8+0.000 4

TR E ] Actinobacteria

PRFFE ] Fusobacteria 0 0
WEBER ] Cyanobacteria 0 0
HiAfih 0.002 0£0.000 9 0.001 0+0.000 3

0.000 1+0.000 02 0.000 09+0.000 06

0.000 1+0.000 2 0.000 2+0.000 2~ 0.000 1+0.000 1
0.000 03+0.000 05 0 0
0 0 0.000 02+0.000 03
0.000 9+0.000 2 0.000 6+0.000 1 0.001 5+0.000 3

L BoRAMEA S 2 A (CHE) 3 22 5 (P<0.05) ;+ B R ARFI BN E G A WA S &R EHF 4 (CKB) & 22 5 (P<

0.05),
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Table 3 Changes in relative abundance of the top10 in genera taxa

FNTFEB Faecalibacterium — 0.279 4+0.093 2

FR R Alistipes 0.187 5+0.158 0 0.052 6+0.048 1
AICH I E Proteus 0.000 08+0.000 01  0.000 1+0.000 1
Fournierella 0.001 3+0.000 3  0.143 7+0.027 1"

W BRI B Enterococcus  0.000 8£0.000 3 0.001 6+0.000 7
Lachnospiraceae 0.117 9£0.046 0 0.010 2+0.004 9
Clostridiales 0.000 8+0.000 1 0.000 9+0.000 3
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