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W E. ARBREEARREF A A 5 RFRAE LIRS RSB0 F 4K
ML B R A FAIARAR ER ARG Y m, R 60 23 AEEITLFE ML, A 44,
FWUIANEL HANTESRFE, ABA(CA)FARABAR, M EFHRAFEHA(BS 4) 2L
AR A+400 mg/kg WIAE L F FAAF A (A F R KA 1x10" CFU/g) ; ¥ R 5 Ja4F A 41 (BL 41)
AR H A A AR +400 mg/kg 89 R F F0ATH (A A EH 4 1x10" CFU/g) ; B A4 "% 41 ( BS_
BL 41 ) 43%% A 24 H +400 mg/kg #9453 3 FoAF A +400 mg/kg W R F AT H (AR EH K A
1x10" CFU/g) , &M 10 d, EiXH30d, R AWM. 1)KEF 10 X ,BS_BL 4 k454 F 494k
TMEEFZH T CH BS25 BL 4 (P<0.01) ;X% % 30 X ,C 41 BS 241 BL 2415 BS_BL 1%}
By FMAREALREZF(P>0.05) ;X% % 1~10 X ,BS_BL A4-F34 A F (ADG) R B F
HFC4a BS45 BL4(P<0.01);iX% % 21~30 X ,BL 415 BS_BL 414 ADG R E %5 T C
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21~30 X ,BS_BL 4#-F35 8 R L2 (ADFI) R E 35T C 2 BS 45 BL 240 (P<0.01) ;X%
% 1~30 £ ,BS_BL 4163 ADFI 2% % F C 48 BS 215 BL 21 ( P<0.05) ;X% % 1~30 X, X%
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B (LDH) %M 2 ZLT C 4 (P<0.05) , e F 6 F 4 28 (AST) EH A& G (ALB) S ER 2
FAT C(P<0.01);BLA R FHFEZR(UN)AEREH ST C4(P<0.05),BS_BL 4 &2 &
AST #F A= GLU 4 & 2 F4K T C 28(P<0.05) , 4) 12 347 16S rDNA M 5 £ FL ,Chaol #= ob-
served-species 45 #x % = BS_BL 4077 & ##t 4 B % % | Shannon #= Simpson 454 % 7= BS_BL 41 %
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1 #MR5FZE
1.1 RIS

A R AT B U6 B 8 = 1x10" CFU/g, b 4K
AT TG E S =1x10" CFU/¢g,
1.2 Kz 5wt

PEHL 60 HAKTE AR T (@RI R 4719 3 H it
WEITILE BN 4, B 3 AERE, BN E
25 HE BANEERREESE, XA (CH)
W R Rt ] AR 5 Aty R ZE AT B 41 ( BS 4) 1 PR L il ]
FL+400 mg/kg A, R ZF FRAT T 5 M A 28 AT 7 4
( BL 41) fR] LA 1) KR +400 mg/kg HY A ZF FLAT
B 6 A M MR 2 (BS_BL 4H) ] ME L R A R+
400 mg/kg Ak B ZE fLFF TR +400 mg/kg Y HiLA 2F
FOFFHE . RIS E 45K 08:00 5 1600 43 51 i M
LYK, A SR AT B 5 M AR ZE AT 18 A K Bl R K Hy
R A AR 1L, X5 T 2019 4F 12
£ 2020 4 1 HAEWE T EAE & o0 25 T, BN
10 d, i1 30 d.
1.3 RBARERAFEE

PRI A X S DR AT 4 TS B, X0 1 R) o
Ot ORI 2 =¥ SRS =) BB B i = kA
FT4 350 F 0T BT A S AT Hobr O 1 4P 3K R 25 )
Ly = R 1) B Al ) R DAY 1 T 9 0 A A IR £ A PR
o] HA BT LE 1,

&1 ERARAMREFRKF (RTEM)
Table 1 Composition and nutrient levels of the

basal diet (air-dry basis) %

i H Items & Content

JE Bl Ingredients

Tk Corn 45.00
ERIEZER Corn germ meal 12.00
F ZEHR Malt root 6.00
U LEIE Pleurotus eryngii residue 5.00
T FH Soybean meal 12.00
FH5¢ Rice husk 5.00
KiG B Soybean hull 10.00
TRkl Premix" 5.00
A1 Total 100.00
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S 33 &

LiF

TH Items £ & Content
B35 /KF Nutrient levels”

HHE BT CP 14.87
FLEE T EE 3.51
LK 4> Ash 7.28

45 Ca 1.12

i P 0.42

1) BURAH A 4 T 52 1 A 42 4 The premix provided the
following per kg of the diet: VA 3 000 IU, VD, 750 IU, VE
6 mg, JH B 1% nicotinamide 11 mg, Cu ( as copper sulfate )
11 mg,Fe (as ferrous sulfate) 40 mg, Mn ( as manganese
sulfate) 50 mg,Zn (as zinc sulfate) 50 mg, Se (as sodium
selenite) 0.25 mg,Co (as cobalt chloride) 0.5 mg,I (as cal-
cium iodate) 0.4 mg,

2) B FE KN SZI{E , Nutrient levels were measured

values.

1.4 MNEIERREFZE
1.4.1 AR MRRNE

30 T A 1,10 .20 30 KX 5 k4T
AMEFRE RS 1~10 K 5 11~20 K 5 21~
30 R 5% 1~30 K& H L F M HHE
(ADG) , A H JE Al T A5 A 45 ok Dok 2 70 4 1) AL
Ri4E H W H R &, 3 1~10 X 5
11~20 K 5 21~30 K55 1~30 KEGHILFER
FH) H R B (ADFL)  JF AR E I (F/G) .

ADG =I5 AR S 500 KK
ADFI =545 F SR /iR 00 K4
F/G=ADFI/ADG,

1.4.2  JEVERME

BRICHFHREFEWEEFEN, T E R

BTG (%) = [ (M5 F A%
EE RE) / (R0 H i x
I RKE) 1100,

1.4.3 M35 A e g dnill

3 TIREE S 1.10.20 .30 KA 25 18
KR I 5 mL TR &S 4, § B 30 min,
3 000 r/min%.L>» 15 min, WH F3% T 2 mL B5.045
H,—20 T RED, W s & N 5 & il
(ALT) A 555 2B (AST) |1 B 2 1 ( ALP) |
JULIR it ( CK) L IR i S0 (LDH) 1 3% 7 LA S
FIZ&EF (ALB) JBKE M (GLB) \#i%#% (GLU) | &

FEE(TP) HIM=EE (TG) . B AH [E EE (TC) | HLEF
(Cr) MR R Z (UN) [ & 5, i R &390
S A TR ST A
1.4.4  ZEE BN E

R G 3 d AT FUsE & EE R
ZEMEFE R, A EEMEMERER RS, & T
—80 CTYKFRAEREIN K 28 (A 5 26 BTN IR )1
WA By A FR 23 7, 16S rDNA V3 ~ V4 [X ]
J7 A b ) B TR
1.5 BESEITSHH

I K4 S5 Excel 2010 #4740 4 8 31
K HI SPSS 23.0 A #7481t 53 7, R one-way
ANOVA #1750 ] 2 7 22 43, I FH Duncan [G %
HEAT 22 8 LA I, 1 B P Y (E A o 22 3R
/N, P<0.05 HZER B E P<0.01 HZEFW B,

2 ZERE55H
21 HMEFANESHRFRTEIETLF
A KRR

2 2 AT, 55 10 K, BS_BL 4 K5 111 - (1)
AEWEEST C 4 .BS 45 BL 4 (P<0.01),
5520 K55 30 K,C 41 .BS 41 . BL 415 BS_BL
A A WE 5 11 2 AR R T 3% 25 57+ (P>0.05) ;56 1 ~
10 X ,BS_BL 41l %% 1L £ 19 ADG i i % & F C
74 BS 4H5 BL 4 (P<0.01),%5 11~20 K,C 4.
BS 41 BL 415 BS_BL 4 [0 W 511 1) ADG &
XS (P>0.05),%5 21~30 X ,BL 415 BS_BL
HWr I/ ADG %5 T C 45 BS 4l (P<
0.01),% 1~30 X,C 41 .BS 4l .BL 415 BS_BL
AWy 1L F 19 ADG I 3 22 5 (P>0.05) 5 i 50
F1~10 K5% 11~20 K,C4 BS4 BLAE
BS_BL 4 Wi 5 1Ll 3¢ () ADFI JC ' & 22 5% (P>
0.05) ,%5 21 ~30 X ,BS_BL 41 ADFI # i & & T
C4 BSY 5 BL 4H(P<0.01),% 1~30 X,BS_
BL 41 ADFI i % & T C 41 .BS 415 BL 41 ( P<
0.05) ;%5 1~10 X,BS 415 BL 411 F/G B & 5
FC415 BS_BL 41 (P<0.05),% 11 ~20 K %
21~30 KHIH 1~30 K,C 40 .BS 41 .BL 415 BS_
BL 41/ F/G L& 25 (P>0.05) . X i WA &
AT TR 5 MK ZF 60T T B A5 ] R 8 08 Wb = 3
Wil 1112 Y ADFL, Sl ia] i TG 1 35 25 5 0 Rk,
Al B ZF AT TR 5 M A 2 AT TR R G MR BR A 4R
Wi 3 1L S ) A K PR RE
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Table 2 Effects of Bacillus subtilis and Bacillus licheniformis on growth performance of weaned goats

W H isf ] 2151 Groups P
Items Time C BS BL BS_BL P-value
% 12X Day 1 12.13+0.23 12.41+0.25 12.52+0.12 12.50+0.14 0.100
Eii %5 10 X Day 10 12.72+0.20"° 12.68+0.24" 13.00£0.20% 13.62+0.38**  <0.001
weight/kg % 20 X Day 20 13.83+0.77 14.60+0.61 14.43+0.41 14.67x0.80 0.370
% 30 X Day 30 14.98+0.83 15.54+0.88 15.82+0.59 16.58+1.01 0.093
-4 %5 1~10 X Days 1 to 10 64.81+31.59"  29.37+6.96 53.70%25.66°" 124.07+31.56""  <0.001
H & % 11~20 X Days 11 to 20 111.67+59.23 192.14+73.53 143.33+23.63  105.00+51.48 0.087
ADG/ % 21~30 K Days 21 to 30 115.00+20.00%  94.29+43.92%°  138.33+40.10*%190.83+44.54**  0.006
(g7d) %5 1~30 K Days 1 to 30 98.28+30.31 107.88+35.99 113.79+19.20  140.52+31.20 0.223
4 H % 1~10 K Days 1 to 10 465.14+122.13  497.51+109.34  496.59+89.37  530.02+87.59 0.217
R %5 11~20 X Days 11 to 20  573.64+94.96 580.51+93.00 571.27+49.50  622.20+104.59  0.126
ADFI/ %5 21~30 K Days 21 to 30 652.51+122.89%° 659.94+67.63%°  628.83+94.32% 888.34+95.39*  0.001
(g/d) % 1~30 K Days 1 to 30 560.70+134.31°  570.71+134.20° 563.13+128.55" 671.46+176.14"  0.038
% 1~10 K Days 1 to 10 7.55+3.36™ 17.59+3.28™ 13.46£6.74™ 4.62+1.68%°  <0.001
BLE %5 11~20 X Days 11 to 20 6.00+2.45 3.58+1.83 4.23+0.62 7.32+3.76 0.087
F/G %5 21~30 X Days 21 to 30 5.79+1.02 8.57+4.30 4.81+1.40 4.86x1.05 0.120
%5 1~30 X Days 1 to 30 6.04+1.63 5.81+1.88 5.05+0.90 4.98+1.10 0.658

[T RS R AR AN R/ING TR R R 22 57 35 (P<0.05)  ANRVRE 7R R0R 22 5 35 (P<0.01) , 05 R sl [ 7B 3%

RESANDE(P>0.05), FEFE,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , and with different cap-
ital letter superscripts mean significant difference ( P<0.01), while with no letter or the same letter superscripts mean no signifi-

cant difference ( P>0.05). The same as below.

22 BMEFAMESHARFATETEHTLFE
RCEA:EA!

FH2 3 A5 1~10 KAIES 11~20 K, 5%
MEZH A EE, BS 41 .BL 415 BS_BL 4Wi 031l £ /Y
JES A AR (P<0.05) ;5 21~30 X, BS 41,

BL 215 BS_BL 21 [A] Wi i 11 2 () 15 ¥ R 45 G B 3%
ZH(P>0.05) ;5 1~30 K, 5% A, BS_
BL ZH Wi 1L 3 i I TS 238 10 2 R IR (P<0.05) , iX
Ut B B 2E AT B 5 A ZF TR AT A B S 1] R R 18
o E AR 1L E A TS R

R3I WHEFETESHRSFRTEX B FRS RN

Table 3 Effects of Bacillus subtilis and Bacillus licheniformis on diarrhea rate of weaned goats

WiH 2H %] Groups P
Items C BS BL BS BL P-value
% 1~10 K Days 1 to 10 11.85+2.57* 6.67+2.22° 5.93%1.29" 5.18%1.29° 0.011
2 11~20 K Days 11 to 20 10.36£2.57° 5.18+1.29" 5.18+1.29" 2.96£2.56" 0.012
25 21~30 K Days 21 to 30 2.96+2.56 2.22+3.85 1.48+2.56 1.48+2.56 0.511
% 1~30 K Days 1 to 30 8.39+2.48" 4.69+2.01" 4.20+1.77" 3.21+1.94° 0.048

23 HMEFATESHRFETETEHGLFE
I 7 & ISR B B0

H % 4 A0, 26 10 K, ST BRI AH H, BS 419
ML ALT #l LDH 75 7 2 3 %k ( P<0.05) , ALB
AR S REAR (P<0.01) ,UN i MR Z A/ L

liF(UN/Cr) . & JF & (P<0.05) , BS_BL 4 Ifi 7§
ALT §5 7 B TH 5 (P<0.05) 555 20 K, 5% 4
AL, BS ZH 1013 UN/Cr #1 AST/ALT % i & T+
(P<0.01) ,BS 411 ALT ALP #1 LDH % ¥ #k
B F AR (P<0.01) ,ALB .\ TG & & Fl CK % 1 i
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FIER(P<0.05) ,BL 4 1% GLU Ml UN &= i
FTHE (P<0.05), TG & & B F AL (P<0.05)
BS_BL 4117 ALT {& £ F1 Cr & &4k B F 7 &
(P<0.01) ;%5 30 K, 5% B8 40 #1 [b, BS 4H 1ML 75

GLU % i ,ALP LDH i ¥ & # KX (P<0.05)
AST {fiPEFI ALB & &t @ 2 FE K (P<0.01) ,BL
A MVE UN & i 3% TH& (P<0.05) ,BS_BL 41 1fl
i AST &M GLU & & B K ( P<0.05)

R4 WHEFEATES MR ST E XL 3 & A RS AR R20E

Table 4 Effects of Bacillus subtilis and Bacillus licheniformis on serum biochemical indexes of weaned goats

WiH At ] 2151 Groups P
Items Time C BS BL BS_BL P-value
BN % 1 K Day 1 14.41+1.82*%  11.04+1.86™ 15.75+3.32%  16.39£2.03*  0.001
S i %% 10 K Day 10 15.93+4.94° 12.81+3.08° 15.31+3.76° 20.74+2.69" 0.019
ALT/ % 20 K Day 20 14.15+3.04% 9.32+2.23% 14.17£1.60"° 17.92+3.30"  <0.001
(U/L) % 30 X Day 30 14.07+3.89 12.06+2.57 13.92+3.60 15.85+1.25 0.186
PN % 1K Day 1 69.23+12.59 63.85+7.27 63.41+6.48 63.63+7.11 0.547
1k 51 il %5 10 K Day 10 82.65+12.67 74.01+29.45 73.37+9.25 77.74+8.67 0.749
AST/ % 20 X Day 20 70.66+12.55 60.11+6.15 67.56+7.98 73.70+12.56 0.105
y
(U/L) %5 30 X Day 30 78.29+12.05*  60.89+6.19"° 71.44+8.16%  67.11+3.91% 0.009
N %5 1 X Day 1 4.79£0.50" 5.87+0.85™ 4.18+1.03°"  3.91x0.49“  <0.001
Wit/ 5N %5 10 K Day 10 5.59+1.79 5.73%1.30 5.02+1.49 3.76+0.17 0.083
L g % 20 X Day 20 5.09+1.01%° 6.73+1.50™ 4.84£0.94%° 4.15£0.56"° 0.001
AST/ALT 45 30 K Day 30 5.63+1.17 5.27+0.88 5.42+1.54 4.30£0.23 0.265
W %1 K Day 1 339.31£187.42* 116.98+63.05%°  534.46+331.91*" 412.96+199.29**  0.003
TR i %10 X Day 10 431.66£164.09  329.15+299.10  624.58+532.19 659.13+407.21  0.426
ALP/ % 20 K Day 20 235.29+113.64*  76.31+50.86""  408.54+338.48*" 375.20+222.94** 0.008
(U/L) % 30 K Day 30 245.17+113.43* 102.65+71.65"  355.69+322.32° 413.98+222.89*  0.021
%1 K Day 1 3.67+0.60 3.45+0.80 3.60+0.36 3.44+0.39 0.842
S y
E"?L?Jf% % 10 X Day 10 3.77+0.29 3.70+0.61 4.10%0.46 3.95+0.29 0.410
(mmol/L) % 20 K Day 20 3.79+0.37" 3.58+0.57" 4.55+0.78" 3.46+0.28" 0.012
% 30 X Day 30 3.83+0.36° 3.41x0.34° 3.97+0.31° 3.49+0.32° 0.012
— % 1 K Day 1 46.25+7.79* 39.10+4.91° 45.03£5.63" 37.79+4.55" 0.027
T“P;% % 10 X Day 10 39.98+3.49" 37.34+5.53° 45.81+3.58" 40.57+6.59" 0.041
%5 20 X Day 20 41.62+7.66 40.14+8.66 43.95+6.92 40.62+7.51 0.798
(g/’L) . Y
% 30 X Day 30 38.31+4.63 37.76£7.28 41.37+4.63 37.55+6.23 0.481
o % 1K Day 1 29.33+1.65™ 23.94£2.17% 20.94+1.84%  27.05x1.70%  <0.001
';‘L%/H % 10 K Day 10 28.36+2.524 22.99+2.96" 27.00+2.74%  29.37+2.02* 0.003
%5 20 X Day 20 28.53+2.40° 23.54+3.30° 27.73+1.82° 27.62+3.11° 0.012
(g’L) .
%5 30 X Day 30 26.73+2.40* 22.10+2.86"" 26.34+2.51*  27.56+1.92* 0.002
] %1 K Day 1 16.92+7.61 15.17+4.22 15.08+5.22 10.74+4.04 0.210
iéﬁ/é' %10 X Day 10 11.53+1.97 14.35+6.18 18.80+5.78 11.21+5.48 0.069
(&/L) 5 20 K Day 20 13.09+5.63 16.60%6.26 16.22+6.30 13.01+5.52 0.530
%5 30 X Day 30 11.57+2.42 14.66+5.74 15.03+4.29 9.99+4.93 0.135
FIE 1/ %1 K Day 1 2.01+0.77 1.69+0.47 2.22+0.83 2.80+0.93 0.076
FREE M %5 10 K Day 10 2.51+0.40 2.02+1.35 1.58+0.60 4.13+4.12 0.274
ALB/ %5 20 K Day 20 2.62+1.47 1.71%1.00 1.99+0.90 2.41+0.86 0.412
GLB % 30 X Day 30 2.37+0.37 1.69+0.61 1.86+0.49 3.91+3.01 0.056
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g3k 4
WiH s} [1] 2151 Groups P
Items Time C BS BL BS BL P-value
F— % 1 K Day 1 0.62+0.25 0.42+0.13 0.43+0.93 0.53+0.21 0.153
TG{/ - % 10 X Day 10 0.72+0.24 0.51+0.81 0.70£0.27 0.63+0.15 0.353
(mmol/L) % 20 X Day 20 0.63+0.25" 0.37+0.92° 0.41+0.13° 0.45+0.12* 0.029
% 30 X Day 30 1.18+0.81 0.60£0.22 0.50£0.70 0.69+0.50 0.054
o M% 1K Day 1 1.72+0.32° 1.44+0.34 2.25+0.37™ 1.89+0.18%° 0.001
TC; %5 10 KX Day 10 2.38+0.50 1.82+0.39 2.13+0.61 1.92+0.28 0.280
(mmol/L) % 20 X Day 20 1.80+0.36 1.86+0.51 2.20+0.27 2.01+0.26 0.221
25 30 X Day 30 2.33+1.04 1.70+0.32 2.17+0.53 1.81+0.18 0.205
[ %1 K Day 1 11.38+2.17° 15.13%2.20° 12.54+2.00° 11.26+3.63" 0.035
J‘N/’E* %5 10 X Day 10 7.88+2.02° 10.84+1.94% 8.47+0.90" 8.76+2.22" 0.048
(me/dL) % 20 K Day 20 12.99+4.03° 13.58+2.82" 15.58+1.96° 14.77+2.97* 0.041
% 30 K Day 30 9.59+3.01° 10.50+1.01% 12.12+2.19* 10.20+2.33™ 0.032
%1 K Day 1 38.05+6.65" 32.11+4.52° 41.98+8.38% 50.17+9.65" 0.001
?Eﬁ %5 10 X Day 10 43.57+11.00 35.16+17.27 45.89+7.99 43.32+11.19 0.530
(imol/L) % 20 X Day 20 36.39+7.53°  25.92+7.66 45.16+10.07™  66.40+17.78* <0.001
% 30 X Day 30 51.85+23.70 47.08+23.38 63.44+28.61 51.12+8.57 0.417
[y % 1K Day 1 0.30+0.05"" 0.47+0.05* 0.31+0.09%° 0.24+0.10%°  <0.001
HJU:@‘-‘F% %10 X Day 10 0.19+0.07" 0.36+0.15" 0.19+0.03° 0.22+0.10° 0.027
UN/Cr % 20 X Day 20 0.33+0.06"" 0.57+0.19* 0.37+0.17"° 0.23+0.46"" 0.001
% 30 X Day 30 0.22+0.12 0.26x0.10 0.23+0.07 0.20£0.06 0.667
n % 1 K Day 1 248.25+51.10 205.09+33.14  262.35+101.29 198.73+59.11 0.218
Eff*ﬁﬁ %510 X Day 10 267.84+68.45 193.86+32.06  225.58+58.22  323.82+251.25  0.470
(U/L) %5 20 X Day 20 238.69+52.41°  180.55+42.06"  238.69+50.77°  203.84%27.60  0.043
%5 30 X Day 30 236.22+48.44 172.16+37.08  242.72+129.77 186.71+33.29 0.236
LR %1 K Day 1 349.20£111.10°  223.93+65.54°  249.32+20.28™ 328.91+64.08"  0.012
i & it % 10 X Day 10 329.39+50.88"  248.90+54.19"  260.75+69.97® 331.31%55.46" 0.012
LDH/ 2 20 K Day 20 283.27+56.08% 203.78+52.01%° 238.31£22.915 208.23+30.14**  0.002
(U/L) %5 30 K Day 30 325.00+71.87°  220.26+53.56°  296.34+65.12°  303.46+44.16°  0.017
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of weaned goats. Sixty 3-month-old Haimen goats were selected and randomly divided into 4 groups with 3 rep-
licates in each group and 5 goats in each replicate. Control group ( C group) was fed a basal diet; Bacillus sub-
tilis group (BS group) was fed the basal diet + 400 mg/kg of Bacillus subtilis ( effective bacteria number was
1x10" CFU/g) ; Bacillus licheniformis group ( BL group) was fed the basal diet + 400 mg/kg of Bacillus li-
cheniformis ( effective bacteria count was 1x10" CFU/g) ; BS_BL group ( combined group) was fed the basic
diet + 400 mg/kg of Bacillus subtilis+ 400 mg/kg of Bacillus licheniformis ( effective bacteria number was 1X
10" CFU/g). The pre-feeding period lasted for 10 d and the experimental period lasted for 30 d. The results
showed as follows: 1) on day 10 of the experiment, the weight of weaned goats in the BS_BL group was sig-
nificantly higher than that in the C, BS and BL groups ( P<0.01) ; on day 30, there was no significant differ-
ence in the weight of weaned goats among the C, BS, BL and BS_BL groups ( P>0.05); on days 1 to 30,
the average daily gain ( ADG) in the BS_BL group was significantly higher than that in the C, BS and BL
groups ( P<0.01) ; on days 21 to 30 of the experiment, the ADG in the BL and the BS_BL groups was signifi-
cantly higher than that in the C and BS groups ( P<0.01) ; on days 1 to 30, there were no significant differ-
ence in ADG between experimental groups and C group ( P>0.05) ; the average daily feed intake ( ADFI) in
the BS_BL group was significantly higher than that in the C, BS and BL groups on days 21 to 30 of the experi-
ment ( P<0.01) ; the ADFI in the BS_BL group was significantly higher than that in the C, BS and BL groups
on days 1 to 30 of the experiment ( P<0.05) ; on days 1 to 30 of the experiment, the feed to gain ratio (F/G)
had no significant difference among groups ( P>0.05). 2) Compared with C group, the diarrhea rate in BS,
BL and BS_BL groups was significantly reduced on days 1 to 10 and days 11 to 20 of the experiment ( P<
0.05) , and the diarrhea rate in BS_BL group was significantly reduced on days 1 to 30 of the experiment ( P<
0.05). 3) Compared with C group, on day 30 of the experiment, the activities of alkaline phosphatase ( ALP)
and lactate dehydrogenase (LDH) and the content of glucose ( GLU) in serum in the BS group were signifi-
cantly reduced ( P<0.05), the activity of aspartate aminotransferase ( AST) and the content of albumin
( ALB) in serum were extremely significantly reduced ( P<0.01) , the content of urea nitrogen ( UN) in serum
in the BL group was significantly increased ( P<0.05), and the activity of AST and the content of GLU in ser-
um in the BS_BL group were significantly reduced ( P<0.05). 4) The 16S rDNA sequencing of feces found
that Chao 1 and observed-species indexes showed that the BS_BL group contained more species, and the Shan-
non and Simpson indexes showed that the BS_BL group had higher diversity. The dominant phyla of bacteria in
C group were Proteobacteria, Bacteroidetes and Actinobacteria; the dominant phyla of bacteria in BS group
were Actinobacteria, Proteobacteria and Bacteroidetes; the dominant phyla of bacteria in BL group were Bacte-
roidetes, Proteobacteria and Planctomycetes; the dominant phyla of bacteria in BS _BL group were Bacte-
roidetes, Proteobacteria and Firmicutes. The dominant genus of bacteria in C group were Sorangium, Pe-
dobacter and Sphaerimonospora; the dominant genus of bacteria in BS group were Nonomuraea, Altereryth-
robacte and Sorangium; the dominant genus in the BL group belonged to Parapedobacter, Nonomuraea and
Planctomicrobium ; the dominant genus of bacteria in BS _BL group were Marinelabiliaceae _unclassified,
Pseudomonas, Clostridiales_vadinBB60 _group _unclassified. In summary, the combined feeding of Bacillus
subtilis and Bacillus licheniformis can significantly improve the growth performance of weaned goats, reduce
the rate of diarrhea, improve serum biochemical indexes, and change the diversity and abundance of fecal mi-
croflora. [ Chinese Journal of Animal Nutrition, 2021, 33(5) :2752-2764 ]
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