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Table 1 Composition and nutrient levels of the concentrate supplement ( DM basis) %

ok oot HIRAF o
Ingredients Content Nutrient levels” Content
Tk Corn 37.50 T#) 5t DM 92.13
#k 7 Wheat bran 15.00 ALY oM 91.64
HeA Oat 20.00 HLEE H B CP 17.57
K Barley 10.00 TR AL PRI 47 4E ADF 28.35
KK Soybean meal 15.00 PR AT 4 NDF 13.06
1%} Limestone 1.00 £5 Ca 0.59
TRk Premix"” 1.00 P 0.82
ik NaCl 0.50

&l Total 100.00

D IR AR R AT TR AN SRR E The premix provided the following per kg of the concentrate supplement: VA 480 TU,
VB, 816.32 mg, VB, 333.2 mg, VB, 48.96 mg, VD 70.4 IU, VE 21 333.36 IU,Z % pantothenic acid 20.46 mg, fABEA% nicotin-
amide 484.85 mg,Cu (as copper sulfate) 10.58 mg,Fe (as ferrous sulfate) 35.56 mg,Mn ( as manganese sulfate) 33.54 mg,Zn
(as zinc sulfate) 30.92 mg, I (as potassium iodide) 2.46 mg, Se (as sodium selenite) 5.93 mg, Co (as cobalt chloride)
1.11 mg,

2B FRK- Sy I2N{E . Nutrient levels were measured values.
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Fig.1 Venn map based on OTU
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Y13k CI2 .CJ4 F1 CI5 & T CI3 il CI1, i
CJ2 . CJ4 F1 CI5 BAT B = T 2 ARk
23 MMAKFELDHEFEHRFFE

HH 2% 3 AT, ZE T TOKSF b W 5 i 5 B 28 i v
HETERT 10 WU T 28 TR B8 1] SR BE TR 1] 44T B
PR T T e ] IR IR
K B W 40 7 (unidentified_Bacteria) . £F 4EFT 1 ] &%
TJCREGHT T, i JEREGE ] AT 1] A TR 3 1] AN
WL T B 2 FIAE 90% VL b, 45l CI2,
CJ4 [ CI5 () Eh B 2 i vp DURERE TR TR RSB TT, L
UORAUFT B 115 10 4 5 CI1 F CI3 B 2 B 2%
LSRR TR BT, F B 43 R 74.01% Fil
75.72%

% 2 alpha ZHEIEH
Table 2  Alpha diversity indexes

o SLEZ (1) ) 8L Shannon 54§ Simpson 8% Chaol #8%k ACE 8%
Sample No. Observed_species Shannon index Simpson index Chaol index ACE index
Cl5 1023 7.23 0.98 1 088.25 1 100.39
CJ2 1 100 7.85 0.98 1215.38 1216.91
Cl4 987 6.66 0.96 1172.01 1167.81
CJ3 730 3.97 0.79 908.62 945.19
CJ1 762 4.29 0.81 900.89 927.65
xR3 NMKELEHEFERREE

Table 3 Abundances of fecal microflora for foals at phylum level %
W4 FEdh 45 Sample No.
Bacteria names Cl1 CJ2 Cl3 ClJ4 ClI5
I 1] Proteobacteria 74.01 1.36 75.72 18.46 17.88
JEBETR '] Firmicutes 18.64 69.75 19.98 68.27 57.85
YIFFE ] Bacteroidetes 4.61 17.47 3.17 8.99 12.92
JER AT Actinobacteria 0.76 1.27 0.25 0.57 4.68
B Euryarchaeota 0.21 0.36 0.07 0.45 3.75
Petk ] Verrucomicrobia 0.02 2.79 0.02 0.38 0.37
M2 EATE ] Spirochaetes 0.29 2.24 0.19 1.03 0.18
KEIHAYN# Unidentified_Bacteria 1.14 2.00 0.30 0.37 1.36
LFYEFFIAIT] Fibrobacteres 0.05 1.14 0.01 0.17 0.12
JCEETA ] Tenericutes 0.17 0.99 0.15 0.89 0.27
HoA Others 0.10 0.63 0.14 0.42 0.60

24 RKELEDHEFEFHFEE

1 4 Al A1 FERE K B Wi WA S 9 2 £ o

HEAERT 10 BB AR A (R TR R JH

HEROR TR E 1) BRI ERR R (R
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TFIERRER ) 2R AR BB Bk AR AR, FERES I 21.70% 11.80% ,18.05% , It
(JB& TIEBER ]) AR # H (unidentified_  4M, 45N CI2,CJ4  CJ5 1Y i 2646 1 B rp B IR
Clostridiales ) . Christensenellaceae & fif Bk H ., H B ShERER FHRHE R EUTE R R
BRI R S5 o CI1 AT CI3 1Y B FE A Y # . Christensenellaceae J i EK 7 19 3= & ¥ &5 F CI1
P BE, F BN 73.51% M1 75.47% R B @ A1 CI3,

BHES 5 CI2 (CJ4  CI5 By S B 28 B RE A

®4 BKFLOWHEEHFEE

Table 4 Abundance of fecal microflora for foals at family level %

W4 FE 25 Sample No.

Bacteria names CJ1 CJ2 CJ3 Cl4 CJ5
BBl Moraxellaceae 73.51 0.06 75.47 17.90 17.38

% & A Ruminococcaceae 5.11 21.70 5.66 11.80 17.05
FEIRF} Lachnospiraceae 2.60 16.65 3.71 15.97 5.87
#PEBRE R Planococcaceae 2.89 6.22 3.03 15.05 14.39
ZETRAT A EL Bacillaceae 0.55 11.12 0.22 12.32 0.48
PR B} Rikenellaceae 1.16 6.96 0.74 3.14 5.97

HEER B Streptococcaceae 0.25 0.45 0.09 2.62 6.57
KB % H Unidentified_Clostridiales 1.95 4.05 1.41 4.10 4.96
Christensenellaceae 0.67 4.50 0.72 2.07 1.78
MERE Micrococcaceae 0.54 0.85 0.14 0.37 4.44

HA Others 10.75 27.40 8.76 14.69 21.15

25 BAFELSHEFEESHFEE 71.09% M1 75.41% ; 45 & CI2 .Cl4 J CI5 1) H 5

R 5 AL IR LA A W AT g A FERE R L2 AT B TR BB R R L b
HHEERT 10 R . AT RIS 2958 CI1 KR8 S8 F B WS ; g5 R CI2 19 S50 S b i
MCI3 A S e rp i E R wm, FEB N WwEEENFERE 2.79% AT HAL SR

K5 BARFELOWEFERFEE

Table 5 Abundances of fecal microflora for foals at genus level %

W4 A 45 Sample No.

Bacteria names cn CJ2 CJ3 CJ4 CJ5
ANENFFHER Acinetobacter 71.09 0.05 75.41 17.86 16.61
ZEHUFTF R Bacillus 0.55 11.12 0.22 12.32 0.48

T TRRFF T Psychrobacillus 0.30 4.53 0.05 9.67 8.62
HEFRTH Streptococcus 0.25 0.45 0.09 2.44 6.57
WA R Arthrobacter 0.07 0.84 0.09 0.35 4.26

H ek # R Methanocorpusculum 0.17 0.26 0.07 0.38 3.59
Saccharofermentans 0.20 3.53 0.14 0.69 0.35
Lachnoclostridium 0.21 1.37 0.54 0.62 0.72
K2 H H Unidentified_Clostridiales 0.98 2.25 0.85 1.94 2.90

KA 50, 2 B J&  Akkermansia 0.01 2.79 0.02 0.38 0.38

HAlh Others 26.11 72.73 22.67 50.94 55.73

2.6 HEMMIAFE(UPGMA) BE SR M3 p R o —25 . CI1 A1 CI3 A TE I ] | BE I

A& 2 Al FE DK b S s A M AR TR 1T 9 2 Rk, 8o — 26 CI4 . CI5
5 CI2 N2 B A AR B —38,
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Fig.2 UPGMA phylogenetic tree based on Weighted Unifrac distance
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Analysis of Fecal Microflora Diversity for Thoroughbred
Foals before Weaning

LI Xiaobin' LI Hai®* LI Fengming' ZHAO Guodong' CHEN Kaixu' MA Yuhui’
XU Wenhui®* ZANG Changjiang'”*
(1. Xinjiang Key Laboratory of Herbivore Nutrition for Meat & Milk Production, Xingjiang Agricultural University, Urumgqi
830052, China; 2. Animal Husbandry and Veterinary Station of Zhaoli County in Yili of Xinjiang , Zhaosu 835600, China)

Abstract; The aim of this study was to investigate the fecal microflora diversity of thoroughbred foals before
weaning. Five thoroughbred local self-bred male foals with similar birth date and the average body weight of
(128.56+8.34) kg were selected which were numbered CJ1, CJ2, CJ3, CJ4 and CJ5, and fecal samples of
foals at 1 week before weaning were collected throughout the day for high-throughput sequencing technique to
analyze the diversity of fecal microflora of foals. The results showed as follows: 1) at phylum level, the top 10
bacteria in foal feces were Proteobacteria, Firmicutes, Bacteroidetes, Actinobacteria, Euryarchaeota, Verru-
comicrobia, Spirochaetes, unidentified _Bacteria, Fibrobacteres and Tenericutes, and the total abundance of
Proteobacteria, Firmicutes, Bacteroidetes and Actinobacteria was more than 90%. 2) The highest abundance of
bacteria in foal feces numbered CJ1 and CJ3 was Proteobacteria, with the abundance of 74.01% and 75.72% ,
respectively. The highest abundance of bacteria in foal feces numbered CJ2, CJ4 and CJ5 was Firmicutes, with
the abundance of 69.75% , 68.27% and 57.85% , respectively. Moraxellaceae and Acinetobacter in foal feces
numbered CJ1 and CJ3 were the dominant bacteria in the family and genus levels, respectively, with the abun-
dances of both more than 70%. Thus, the higher abundances of bacteria in fecal microflora of thoroughbred
foals are Firmicutes, Bacteroidetes, Proteobacteria and Actinobacteria. Due to individual differences, the main
species of intestinal bacteria in foals are different. The higher abundances of bacteria in fecal microflora of foals
with intestinal inflammation ( foals numbered CJ1 and CJ3) were Proteobacteria, Moraxellaceae and Acineto-
bacter, which are the dominant bacteria at individual classification level. [ Chinese Journal of Animal Nutri-
tion, 2019, 31(9) :4363-4370 ]
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