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b AT BN ARG AR RE S ol T A5 A B A B R i
7ot R E & SR KIBEY EHER? £ B2 #E O aE?
(LA E AN REEBE R FET, AT REYIBOR B SO =, EMERDT A
[ X TREWE UL, 5T 100081; 2. BRI ZE (FPED SBARAR, Jb5T 100026)

2 ARG B AEWT A R 2T A (Bacillus subtilis) X ARG AEKPERE . B a2 ERE.

(a\ay

i A A SR R . IR BUE . AREARUCH 1 B Z R (AA) TS
4 320 W, BENLY A AN, BABAES, HAES 10 N 0 HAUARERITTR, W5
A AE TR AR 23 I 0 500 mo/kg Al B ZEAUAT R (Bacillus subtilis,BS 4H) . 20 mg/kg iR
ZiAT 18 2 (Colistin sulfate, CS 411500 mg/kg At H 2F fFF B +10 mg/kg Bt FR 26 4T 18 % (BS+CS
. gRERY: O 53R, BS 41, CS dfg B E R m 42 HERAFS A E (P<0.05) ,

femEH (22~42 HE) PR H G E, 2% FBICF I (1~42 Hi) BIEE (P<0.05) ;

BS+CS ZH AN & B B AT RS (AR K MR RE P A R I (P>0.05) o 2) &RIGAPIAFIS
()& S VERER L2 240 (P>0.05) o 3) HxfHRAAAHEL, BS A nf W 5Em ARG+ 48
REF LR Fa P28 B IR B R E (P<0.05) 5 4) Sxt 41k L, BS 41, CS 41, BS+CS
AR R ZIRFWAG 42 QRN EILRIT HEUE (P<0.05) , BS 4M BS+CS 417 B34
PR 42 I Sl LR AT (P<0.05) o AL, A ZEFFT B W 50 A 47X it

RS, WIE T LA R, AR ARK. ZEHEU ERER, MM E AR

Yscke H #: 2015-12-17

HEH: KB HEARERIE AT RN (CARS-PSTP)

TEFE I 55 1(1991—), 55, BRIGVE N, WULHFFUAE, S B2 E 3= 5. E-mail:
gibohuhu@163.com

EEEE . KEE, BIFR A, LA S, E-mail: fowlfeed@163.com
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40

RFBERFFF B 2, ALBA AR A
KB WEEAUATE BRI KR BERS MK AR
i 5955 S831; S816.7

PRI E SRR R P TR EER A, AE &L KR TERNE
GRAER, TR B RO KR . BEE SR R, AR 2 2 15, X &
BARRAAESIEE K T E R mM. BT, FE2ER OSSR h A B R
TRAATIRIE T o Bl FHRPUAE R BN Sy & & 8 B KA SRS 2 BA B
L.

FiFZFHIAT B (Bacillus subtilis) & —Még(h, Jol5 et a st B, HAMWE. i
TRBAEVERE, I B EREANGIE, 75718 N RS DL 82U i 2 BE0E,  fe Tl FEiiE
WK, S0 EA F W 0L A a G5, e R R M i E R S5, X BGE
gt RS AE K A RAE R . CAWFARMA, AT ISR s n 2E AT B 2 At
AR, ATRLARIEHAERKKE, REERRER R ACRA,

AR IR B BT AT SRR B E TR TR R — . AT ITRM, AT
HHAVIN 0. 1% K 28 fAT W RE SR R WA PR HIEE (ADG) , FEIRBIELE (FIG) , feit
PIAFISAE KR BB 0.3 B 2 AT B R/ PAI RS Ji 8 1 K J T v e 0, R e OB 8 11
W, REFIERMAEYX 2P, AR 500 morkg (AL 2E AR B4 AE 52 o 2P
WS+ e M R, BEIRRERE, Mo ohael. bk bt
F T PR N8 PR 2 B O R JRE R R 3, AT 2 AT B A 2 A T A RS TH R I %
VE, B H AT SR AT B AR B A A R B ATE 4. TR, ARG B AERE UG
W ZEFURF BB A 3 DA RS R AP IS A K B B RS . O s, NS
2R AORT B AE AT RS R BT ST AN SR AR BRI AR AT 255

1 MR
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1.1 IR

R ZEAUFT B 7). AEEZEEATE (DSM 17299) TR AN 1.610° CFU/g, k47
BRI, dmaEE2E (hED BEARA R,

RERAFERBURR: G880 &E 10% (FiiE) , WHEILERESIZ A R A
CiP
1.2 I sh AL it

IR E AR R AT 1 HEZIRAEI (AAD AFRS A4 320 W, BENLT N 4 4>
4, BHBANELE, HANEE 10 KX, XA FILR AR, 5504 AR F Al AR 2 iR
1 500 mg/kg A ZEAFTE (BS 4H) . 20 mg/kg BRER AT & (CS ZH) 1 500 mg/kg Hi e

A +10 mo/kg MRBRFIT B 3 (BS+CS ) , k3 it WAk 1. KH 4 JZ50 KM 575,

R 6 A .
#1 KB
Table 1 Experimental design
# Fili B 2 PR T
Groups Bacillus subtilis/(CFU/g)

X ZH Control group
R fIFF 4L BS group 8.0510°

IR E AT F4H CS group

R ZERUFF B+ R B AT i 241 BS+CS group 8.0%105

1.3 AIEIA R

R K B R BEA LT, FEA AR 2 I NRC(1994) A3 i A 2 bR (N Y/T 33—2004),

i (AA AFXSIRFR T Bodl . FEmbinM 2 Bl S 8 7R K-F W& 2.
2 RGP E TR O READ



Table 2 Composition and nutrient levels of basal diets (air-dry basis) %

4+ Content

TiH ltems
1~21 Hi##% 1to 21 days of age 22~42 Hi% 22 to 42 days of age

F2K Comn 56.78 59.81
1 Soybean meal 31.16 26.14
SEFFRI Rapeseed meal 3.00 4.00
Hi¥FH1 Cottonseed meal 2.00 2.50
Sl Vegetable oil 2.95 3.90
IR E 4% CaHPO4 1.81 1.51
A Limestone 1.28 1.21
fr#h NaCl 0.35 0.35
DL-ZEZMR DL-Met 0.21 0.12
L-#iz MR Eh iR #h L-Lys « HCI 0.14 0.14
diAE RFERL Vitamin premix? 0.02 0.02
TR FIREL Mineral premix? 0.20 0.20
SALNES Choline chloride (50%) 0.10 0.10
&1t Total 100.00 100.00

EHFKF Nutrient levels®

e ME(MJ/kg) 12.34 12.75
MEHHE CP 20.50 (20.65) 19.00 (19.22)
5 Ca 1.00 (0.96) 0.90 (0.88)
M TP 0.71 (0.73) 0.65 (0.61)
Bk AP 0.45 0.40
R Lys 1.10 (1.14) 1.00 (1.06)

0.49 (0.51 0.39 (0.43

i
A
B
5



ERR+FMER Met+Cys 0.81 (0.85) 0.70 (0.76)

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

Dy E K HUR RN T e AR At Vitamin premix provided the following per kg of diets:
VA 12500 IU, VD32 500 IU, VK32.65 mg, VB12 mg, VB.6 mg, VB1,0.025 mg, VE 30 IU.

W i TR AN T e AR $2 4t Mineral premix provided the following per kg of diets:
Cu 8 mg, Zn 75 mg, Fe 80 mg, Mn 100 mg, Se 0.15 mg, 1 0.35 mg, 2E#J % biotin 0.032 5 mg,
M folic acid 1.25 mg, 722 pantothenic acid 12 mg, NHEZ nicotinic acid 50 mg.

VE TS N OSIME, HARviH5H{E. Nutrition levels in the parentheses were
measured values, while the others were calculated values.
14 TAFRE R

IR, PRI IR B R, W R e e e 3 Fh, R FRIG 7 1A
A E G AR, IEW R XS EERRL, FRAZE AP BEAE, AR
FAb BT AR AR ARG POKOKE REF. oisdy: g ARG 0. B dke. Yok, &
K 08:30. 14:30 70 HNCFAY FREAIREE, SERHT B4
1.5 MESRbR R TTiE
151 KR

T 20 A 42 Hilg, VIESENEAL, SIEAREXS R, FECFSAE . P HEE, W
5o IIE) DL S O By, il sRERHR, THECRIRTH. S, 2IRF H R &R (ADFD |
BIEL; FRICFIET Y R, R R,
152 JEFEMERE

T 42 Qikg, SEEMILEN 1 R EEZE S FIEM NS, SE KO E S,
AL, BRI RE AR, 2R EEFE T MR RASH “FTE LKA EIE” it
HRESER M. BRUZFENEZR.

153 JpiEEEs
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92

93

94

95

96

97

98

99

100

101

102

103

T 42 H#e, HESMIUER 1 AARREETZESFIOEMNES, #7ES, FEh
T AR, EBEUTERZ) 3 om IEAHR, KA A K Z T, R
A pH K 7.4 AR/R AR, 4 CUKFRTRAE, UARBERTDI T o ORI IERE A B 1E
BAEY) BRI TR 750, SRR REEG . 0 B TS, &
AN BELIHEL 5 N EESEVEET, FANEF S 3 AR, HHEKE RIS ETmE R E
FEERICRE, B s IR 1 I I A 2 P 9 B 2 [A) R 00T DAL BRI
154 BHEHCE
15.4.1 Ji WEIRER LR

21 A1 42 FHRES, 23 WA RRIG A T BEALIEEL 8 XS, WLIAIE S MG b 22 BR AR I
kAR, BIE AR 2 om BB EIRAE . KRR MR B, EE B AR A
MiBEHEAT 104~ 108 (i Fike, /NUIRG4% 78 70T 5 -
15.4.2 Fh

PR W RS AR I 10 mL S MREJa IIAE S, AR R (ORIt 7
LRWTRIG AL, AT FURRM BRE RIS D) MWAHNERE, MM 3N EE,
A EEEPE 3 MR KL 103, 10, 105 FLERFTFHE 104, 105, 100 . i
Toft I B0 ~F- LS KT Bt 35 /N oA 5
1543 Hi9%

KIGFFBTE 37 C N TURAE A 8 9% 24 hy FLERATIITE 37 "C A T/ U AR v IR 48
7% 48 h,
1544 HETH

FE 3 F7 5 1T ML 386 0 IR FE Ao B2 (LA 10~20 AN ERT R B, AR TR v v 5k S
B 1 ANER P2 A L ANBE TR, X 2 FRAE AT AR R VR T

16 Bt



104 HE ULV £ AR Z= R R, KA SPSS 16.0 #AF I FLIK 2 75 % 7 T Cone-way ANOVA)
105 JeiHT 2T, FEET FASKA Duncan K% B HEE, P<0.05 NZE R 3.

106 2 4 %

107 2.1 AHECEEART BN XS AR I BE R 2R

108 R 3 PR ARG RLZE MO RN AT A KR RE 2 . B3 3 Wl %0, SXTHRAAHEL, BS
109 41, CS 4. BS+CS IR A ] (1~21 HES) PIAFAS I A= KA = A 25 5400 (P>0.05) 5
110  SxIHRZ4IMLL, BS 4. CS 4. BS+CS 44 H 7 WAFAY 42 HESHT A4, Hrh BS 41, CS
111 ASHHHAZEREE (P<0.05) , 7r7l#em I 3.55%. 4.30%; BS 41, CS4l. BS+CS 4lit
112 = /A (22~42 BES) WAFRSISFA HIGE, Hrb CS A5 AZE R 2% (P<0.05) ,
113 f&f 1 7.25%; BS 4. CS 4LR F FRIK 1 5 WA 4] (1~42 Hil%) A8 HRL# EE (P<0.05)
114 {H BS+CS 41%F J MRS 47X (el B L G 2 35 50 (P>0.05) 5 BS 41FRMK T AT, J5
115 MRS T HReRE, HERAZE (P>0.05) .

116 ZiIRRY], H0IRAME, BS 4. CSAfeRE it 42 HERWFSAE (P<0.05) ,
117 SEm)a IS P A G, B3 B AT e AT XS R EE (P<0.05) ; BS+CS %S
118 HiXEeH B I A KRR TE B3 (P>0.05) ; BSZH. CS 4. BS+CS ZHXf %15
119 BB XSHISETZOR MR RN (P>0.05) .

120 USRS, A B 2 AT B AR R R AT B 3R R AR AT S AR K R H, (E & 2 (B

121 thEEH.

122 3 AR AR O A XS AR RE SR
123 Table 3 Effects of Bacillus subtilis on growth performance of broilers
Pa
TiH Items 23 Groups

P-value




R 2 FUFT B+

Xof HRZH MEFMMFHA  RREATEEA
TRIRRAT = A
Control group BS group CS group
BS+CS group
1~21 H#% 1to 21 days of age
1hE BWIg 815.45+441.50 805.42446.90 811.11436.80 803.37445.71 0.970
44 E ADG/g 35.2342.80 34.5843.05 34.72+1.81 35.6342.23 0.784
AR & ADFI/g 49.78#4.11 47.6143.20 48.40+2.62 49.92+2.87 0.261
R F/G 1.4140.06 1.3940.06 1.4040.03 1.4040.06 0.570
FET:Z Mortality
1.0442.95 0.0040.00 1.0442.95 0.0040.00 0.314
rate/%
22~42 Hi% 22 to 42 days of age
b b
thE BWIg 2 262.42165.46 2 342.76478.012 2 359.72471.922 2 314.60344.502 0.036
b b b
T H#E ADG/g 69.2043.75 73.4742.92% 74.2243.252 72.1642.83% 0.048
MR8 ADFI/g 148.78+13.34 146.0749.08 146.92+18.71 153.90+16.12 0.915
b b
B EH F/G 2.1440.122 1.9940.07 1.9840.10 2.174.178 0.006
ET:Z Mortality
5.2146.20 6.2545.89 5.2044.31 7.2945.34 0.314
rate/%
1~42 H#% 1to 42 days
of age
FHH R E ADG/g 52.4244.54 52.8643.03 52.9542.15 52.5343.07 0.845
A KAk ADFI/g 99.6547.68 96.8144.73 97.6444.69 101.9044.13 0.673
b b
EEH FIG 1.9040.042 1.8240.04 1.8440.05 1.9440.052 0.005
ET:Z Mortality
6.2547.39 6.2545.89 6.2543.86 7.2945.34 0.983

rate/%

[FIAT Bt S b AN RN 7 REE s 22 57 2

(P<0.05) . FFE[FE.



125 In the same row, values with different small letter superscripts mean significant difference

126  (P<0.05). The same as below.

127 2.2 AERCZFAORT RO RS R SR RE R

128 A BTN ARG R RO R AT XY BB SE MR RE IR . FHER 4 A, SxFHEZAEEE, BS

129  ZH.CSH.BS+CS I AN AT RS 1 & 52 2 UL (BRI  BEAG 2 77 A8 15 3 52 (P>0.05)

130 T4 RGO B A XS B S M RE IR SR
131 Table 4 Effects of Bacillus subtilis on slaughter performance of broilers %

205 Groups

P{a
WiH Items Fii B E TR T B+
e qanENl
Control group BS group CS group
BS+CS group
JREH
73.30+1.29 73.144.81 75.514.37 73.61+.55 0.748
Dressing percentage
ifuljezs
24.744.53 25.09+1.99 27.17H.62 25.53+.18 0.126
Breast muscle rate
JR L%
21.864.14 22.2440.79 22.094.02 21.9240.71 0.811
Leg muscle rate
i g A
1.7740.32 1.6040.27 2.0240.45 1.7440.56 0.606
Abdominal fat rate
132 2.3 AHELEE AR BN TN i E T AS R R
133 F 5 s ARG AT BN A RS i TE TR A i sg e, B 1 o8+ el B . RS

134 THl, 3RS, SXREAMLEL, BS AR ismsEm RS T 40.98%
135 (P<0.05) ; BS+CS 4+ —feWlba &Rk A mmEs (P=0.094) , BS 411 CS 4xf+—

136  f8pla s R R W B (P>0.05) 3 BS A+ 48 Em e s m gt 7 36.97%



137 (P<0.05) . ZEfpeAJiTH, SxtRAAH, BS A m T MmokE s E s (P=0.051) ,
138 CS Al BS+CS A ARMWX Fba B iRIE . B EE . G m LIRSS IR 4 22 5
139 (P>0.05) .
140 WA, AHEEAFT T 42 HIR AT+ 48 S I EmiE, RerE miE
141 JEES, H9RpIE R ARSI RE, SRR R AT R 2R RS A N A R A
142 5 MR B A XS i TS R
143 Table 5 Effects of Bacillus subtilis on intestinal morphology of broilers
#H3 Groups
Fili B 2 FUAT B + PA
TH ltems pagiiRaEl FRELFHIFT B BEREH R R4
MEREIAT = 4H  P-value
Control group BS group CS group
BS+CS group
BE G
610.87483.52° 861.194122.732 605.71479.78° 693.604145.04° <0.001
Villous height/pm
e B3 VR
R i=7.77] 124.36+17.41 130.30+19.95 123.67+17.40 144.25+18.78 0.096
Crypt depth/pm
Duodenum
B RS R
J& Villous height 4.9530,74° 6.78+1.51° 4.9330.56" 4.92+1.21° 0.003
/ crypt depth
BEEE
2=y 594.53+148.12 722.27+105.33 598.324154.42 652.62+126.93 0.051
Villous height/pm
Jejunum
e B3 IR
106.23+13.40 132.60+16.24 126.65427.40 121.66+14.21 0.220

Crypt depth/pm



chinaXiv:201711.01030v1

ChinaXivd O O O

O 0 /W 8 R
FZ Villous 5.6441.45 5.4840.74 4.83+1.18 5.374.77 0.475
height/crypt depth
144
.xa‘ﬁiiéﬂ | *Eﬁ%i‘@ﬁéﬂ J.LH@W-%?H *Eﬁﬁﬁﬂm,@%ﬁﬁa
Control group BS group CS group 20 BS+CS group
145 K1 +=48mih EiE
146 Fig.1 Slice atlases of duodenum (40%)
147 2.4 RERCZFFUAF B0 AT XS T 1 B A 1
148 6 s AR AT O A B I B RO IR . B3R 6 ATk, 21 HilgR), 5
149 xtMAAMEL, CS AW E LRI BRI & I 5.76% (P=0.085) , BS AEMT I
150  ERATFHE/IKBAT IR T 10.58% (P=0.091) ; 42 Hikr, Hxti8ZiMLk, BS 41. CS 4.
151  BS+CS ARt R MmN E H AT KR (P<0.05) , RILKWATHEEH R
152 FAA (P>0.05) ; BS 4l. BS+CS 4 r] .4t @ B W h AL BRI B (P<0.05) , 43
153 Jil#E 1 9.45%7N 8.66%.
154 CE IR, A SRR AT R TS 42 T B b LT R R R LR A K
155 K& (P<0.05) , BRERFFF A FR . FhE2F UM 1 5 BRIR BT B BRI 5 A 38 T i o PR A XS
156 42 HEAH BRI REEE (P<0.05) , AR A0 FTF 5 55 i R A AT B R A (8 i mT 42
157  EAREKATE (P<0.05)
158 T FEHE » il B 2 AT T SO TR 280 T 8 3 P 4 v i b LR BB, (R AT RS A



159 ® 6 AT RO A E I R R
160 Table 6  Effects of Bacillus subtilis on cecum bacterial enumeration of broilers
A5 Groups P1H
Hi B2 L A+
TiH Items Xof HEZH FiEZFRTE  REREFHER
Days of age WREAT R ZL4  P-value
Control group 41 BS group 21 CS group
BS+CS group

PN LR 21 8.2840.44 7.7640.59 8.1540.60 7.5840.35 0.223

Escherichia coli 42 8.5540.20 8.8740.11 8.8140.31 8.5840.41 0.311

AR 21 6.0840.23 6.1020.21 6.4340.24 6.3840.31 0.085

Lactobacillus 42 7.7340.57° 8.5040.24° 8.5140.14° 8.8340.31° 0.005

LR/ KT i 21 1.0440.06 1.1540.06 1.0840.06 1.1340.06 0.091

Lactobacillus/

42

Escherichia coli 1.2740.06" 1.3940.06% 1.3240.06% 1.3840.03 0.007
161 3 i @
162 3.1 RHEZFEAIF R AT RS AE KPR AR R0
163 [ N AF 2 ARGE R, BB 2 AT TR RE SR i AT XS R A S AR R A A R, S A Ktk
164  BE. ARFFERIL, O.19Mh 527 fUAT B Al S IS 1~6 RS- T H I E, BRUK E LB, &
165  ATISTAR RS IR EEE AT R, REPE R 1~3 RIS PR H g E, Rk E LR, ARIGHT TR
166 W, PAAFXGTERR A AL R EE AT TR Re S AT XS 42 AR E, RIS A R E L
167 X5 Moln& ZEEIHFF 45 RAHRL. XATRE STHAGIE . TR B AT E— g I TAA G A
168 HEFAUF AR RAFXS AR E, SEETERIEER, AT RE R B A S EF AT BN T AE S
169  BESAEZRMHALEE, $REE TRV,
170 3.2 AEHEZFAUAT RO PIAFXS BB S R RE 2


http://xueshu.baidu.com/s?wd=author:(A.K.%20%20%20Moln%C3%A1r)%20&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight=person
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192

193

FURT, [ A SRR il 8 2F PR BRI P X 52 P RE RO U D o s PR A2 I L LA XY

ot
>

HR A it S5 (R B R AR 2 — o WTFUERMY, GRERAIN 500 ma/kg FARE B F AR A E 2 4R
FF35 35 H 8 523, X 52 Mk e H A R An A 25 R t0); 19 Ak & 2 FU AT TR e 4R iR 22
P E ARSI (EARIS AT, AR ZF AT R OR S ARG B S PR RE P AR R, X
5 Molna ZEEWFFE 45 R — 8. AL, S8l 20 AT BT A X Jig 5 P e FA S i e e 5
w, Afpt—2u .
3.3 i ZF AR D RS i TE T A IR

DR e JRE R 83 YR B2 73 ol o S /S g T A W AT T RE R A A 7 P38 1 2 B4 A, 245K
TIN5 Tl e B A A i ARt 2 AR S AR RN, D2 SN P RV A RS D E 5
HUATH B 5 7 AT, s b R A Pl s, B s R AR R D), SR SR s
AT, RN D RERE 98, ARSI . A TER Y], 500 mg/kg il
FFAT R RE R R R 42 HIR AR 18R R N FL/RR IR L, BRARRS IR
JERAT; Rl ZE SR T 5 SRR AT R 0 5 T TR SR S R M S I AR B R, SR
THEREIEFRER, ARSI R, AT R RS M A RS+ IR R

FREIREE, PRt IR AR B R, XSRS EC ST R A B AR R, AR

¢l

AT I T3 /N g R AR e e, I (e s A

3.4 REEZE AT T AT RS T o 1 AR S

ENYNE A EAREE A 2 A (FLBRFT IR WS i 55D ZERFRCEIIX R4, fE1R9RE

B AT I8 G (0 2 51 RS il A R ORI S W0 TR 48O B0, A W R

=

W B AE DN 2T, e LR R I B, 7™ I T EROOET . il 2 A A 1 A AT

A, N THAIE A REGE AR AT, Rt PR i 55 PR AU MEAT o B A 85, IR KR AT iR

AR F RGN, oAb, REECE AR R AR B A RS TR TR R (IERESE

IRIEAED) S S B B A SR R, BIF R MY, A 2 SR 1 e 2 3 BRI A A XS i i


http://xueshu.baidu.com/s?wd=author:(A.K.%20%20%20Moln%C3%A1r)%20&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight=person
http://xueshu.baidu.com/s?wd=authoruri:(cff65ce5b9ad87d9)%20author:(%E4%BB%B5%E5%A4%A9%E5%9F%B9)%20%E5%B9%BF%E8%A5%BF%E5%A4%A7%E5%AD%A6%E5%8A%A8%E7%89%A9%E7%A7%91%E6%8A%80%E5%AD%A6%E9%99%A2&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight=person&sort=sc_cited
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203
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206

207
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209

210

211

212

213

214

215

216

KIaFFEE, REFLRIE & 0.1%MIAS 25 AT I RE B % 1R 1~6 J ke A 1s il FLIR
W, BRI & R, AIRWT SO, R R E AT T RESR i AR 42 HIN H
P LR AT B A LR AT R KA 1A, X5 0B B SR 45 RAALL, 7T RE-S5 Al B 2 AT
TR E 3l P R A BAT I T RO K
3.5 RhEEZE AT S R ER R AT B AR A A AR

EFRGENL T, m AR RS DU R RS AR A E — BRI ORE . AR B, A5
ZF AR R AR R R AT T 2 Z A0 A XS e AR R DT TR P RIE A . SRR REAT: 1) Bl
ROAT B 2R SRR AT RO TSN s BRI BT TR 2 v e P IR 55 AT R i A R,
LAl B S PR 7 2 £ 2 A QO 7 4 vl 2 Xt BRI R0 AT T e (TR 1 SR SR S 1
PRI TR] = AR 520 5 20 A B 2 S A TR RTBRL IR 20 AT T 2 K 15 A5 P T e e X S e i T o ™ A 55
FRUR AT T 2 22 AN S B RS 1T R R AT T 2 BENS 5500 i B A0 ML B8 RO IR 45 £, 4%
RANMIRAEIENE, AR KRR, (EA AR DS, R 528 T 5 A8 W v e 2L I
RANGEEIRRISY, BB G I, TRE 2 Wi AT o b 7 A e e sl e . T
W 2 3 B AR A AR T8 B R A 22 57, AT A R A A
4 &
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Feed, Beijing 100081, China; 2. Evonik Degussa (China) Co., Ltd., Beijing 100026, China)
Abstract: This study was conducted to investigate the effects of Bacillus subtilis on growth
performance, slaughter performance, intestinal morphology and bacterial enumeration of broilers.
A total of 320 one-day-old healthy male Arbor Acres broilers with similar weight were randomly
allotted into 4 groups with 8 replicates per group and 10 broilers per replicate. Chickens in control
group were fed a basal diet, and those in experimental groups were fed basal diets supplemented
with 500 mg/kg Bacillus subtilis (BS group), 20 mg/kg Colistin sulfate (CS group), and 500
mg/kg Bacillus subtilis +10 mg/kg Colistin sulfate (BS+CS group), respectively. The results
showed as follows: 1) compared with control group, average body weight of broilers in BS and CS
groups was significantly increased at 42 days of age (P<0.05), average daily gain of broilers in BS
and CS groups was increased during 22 to 42 days of age, and the ratio of feed to gain of broilers
in BS and CS groups was significantly decreased during 22 to 42 days of age and 1 to 42 days of
age (P<0.05). The growth performance of broilers in BS+CS group had no significantly
differences during every experiment period (P>0.05). 2) There were no significant differences in
slaughter performance of broilers among all groups (P>0.05). 3) Compared with control group,
the villus height and the ratio of villus height to crypt depth in duodenum of broilers in BS group
were significantly increased (P<0.05). 4) Compared with control group, Lactobacillus
enumeration in cecum of broilers in BS, CS and BS+CS groups was significantly increased at 42
days of age (P<0.05).The ratio of Lactobacillus to Escherichia coli in cecum of broilers in BS
and BS+CS groups was significantly increased at 42 days of age (P<0.05). Therefore, Bacillus

subtilis can improve the intestinal morphology, increase Lactobacillus enumeration in cecum and
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promote the growth performance of broilers. In conclusion, the effect of Bacillus subtilis is better
than that of Colistin sulfate, but the effect of combination of Bacillus subtilis and Colistin sulfate
is not good.

Key words: Bacillus subtilis; Colistin sulfate; growth performance; intestinal morphology;

bacterial communities



