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T 20 S %t BRAH LAl HORME A B AT 404 3R 5 1T

AL I IV 4 g i B 21 . 3 5078 L Al BB E8 i 50,100 #1200 mg/kg B9 AR 2EFAF s V 20 0 oA R4 78 Sk il
HOHR 78 i 30 mg/kg A FF B MREE AN 6 mg/kg MIGRIRPTELZE . BLI6MI R 70 d. S5 %KM 76 28 H ki, 45 E
EEA T AR T 11.35%. B VART T 5.81%, THARNBE G P KHTF a8 1 48 & B P<<0.05), 3
PRAT R AU AT W B m T V4 (P<C0.05);70 F & mh, I A0 IV 28 P339 il B s R 48 L ey 8k 1T
25.67% Hl 24. 72% , 25 5 B 35 (P<<0. 05) XA A WX F W h K AF W40 T 41 B F FEAR(P<C0. 05) , [ AL B AT
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Hb A ZF F6LAT A I T 7 9 TR R A 200 14/ g
W JE T 1S 4e A= YRR IR Wl 241
1.2 Wi 5HR

WP A XS T (2O T AR R K & A R A
Pttt g TR R AR 2 KGRI 17, k4%
1 HERFRPI ARG 300 H L BENLSr 5 4. BRI 4 A
HELEAEL 15 H, 14t Bal, Lt 0
iR | N A\ o B 2 s 1 R 4 S T S S A N
Ji1 50,100 1 200 mg/kg Hi A 2 96 FF 5 #1515 V 4
RPUA R A FE AL H AR TR i 30 mg/kg M AT A
BREEFN 6 mg/kg MY R PL AL ZR . 1) 77 3 3 1 1] 2y
70 d. LAk H OB S B NRC(1984) X 8 # FH
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Table 1 Composition and nutrient levels of basal diets (air-dry basis, %)
i H Items 1~3 A 1~3 weeks 4~10 JE# 4~10 weeks
JFBl Ingredients
E K Corn 62.5 68.0
T#1 Soybean meal 30.5 26.0
Fh &£ 4y Peruvian fishmeal 3.0 2.0
TR AL Premix” 4.0 4.0
41t Total 100.0 100.0
E £ 7K F Nutrient levels?
R e ME (MJ/kg) 11.77 11.96
ML B CP 20.34 18.22
£% Ca 1.00 0.88
Bk TP 0.65 0.60
AR AP 0.42 0.38
# R Lys 1.07 0.97
H AR + W4 Met + Cys 0.85 0.72

DR R N AT 5 H MR R L The premix provides per kg of diet: Cu 8 mg; Fe 78 mg; Mn 80 mg; Zn 60 mg; I 0.4 mg;
Se 0.2 mg; FLAHMH choline chloride 800 mg; VA 11 250 TU; VD, 2 500 IU; VE 18.75 mg; VK; 5 mg; VB, 2.5 mg; VB,
6.25 mg; VBs 2.5 mg; VB, 18. 75 pg; MR niacin 25 mg; yZ FR %5 calcium pantothenate 12. 5 mg; M-fR folic acid 1. 25 mg;

H: )% biotin 100 pg.

DEMM AR ERAR MR R N B, A N SZE . AP, Lys and Met + Cys levels in diets were calculated val-

ucs. and other nutrient levels were measured values.

1.3.2  JpiE 2300 by il 1 Fn WL ¢

IS 2 ) i 8 R B R 2% v (pHL 7. 1) /hals
P T TR K (Carnoy”s) [ 58 Wi H 8 5 4 h,
et K GEM A B R 5 pm AR K — A
(HE) Je 8 B 7 2 U U g8 1 It i 28 6 v B (il
lous height, VH) . i % Jji J& /& (mucosa thickness,
M) F1 %6 B B 5% % BE (cryptae depth, CD),
1.3.3 EWMEYG IR

LW EMHNEY 0.5 ¢ THA 9.5 mL K§
AEPRER K BB RS BR A HETE N (10 R B L IR B 8y
SR W 0.5 mL FR&A 4.5 mL K pd A4 3
ARG N AR HIT 10 2 ~10 "H B, AT HE
(Lactobacillus) , X #1 & ( Bacillus bifidus) , K%
¥ 1 ( Escherichia coli) ¥ % F - 8k 47 31
B, 3 Tl A BR A0 85 35 0 vk B H STk R AT
1.4 HELIE

NI SPSS 13.0 8 1 51 4 #E 47 1 [ R U7 22 4%
Br.22 5 W E 5 1T LSD £ i, P<<0.05 fE
25 50 1 PE RN WA v L 25 R (8 £ Rl 22 R0 .

2 F R
2.1 HbARGFRATEXT B P A FE AR LM
INFE 2 n] DL, 28 H % B B 0 H A< 2F 76 R B Y
T30 56 21 50T HE 2 11 45 T 21 2 245 R 36 A 3 A A [R) A
g P I T4 &, VHIR TS T
11.35% .5 VA5 T 5.81%;CD # [ AR T
11.44% BV HIEMR T 7.58% ; W 40 6/ I 55 TR 1
FREC(VH/CD)# | 4042 T 26. 24% . 3¢ V 442 &
T 10.56% s MT 4% [ 48 1 2.39% . 8 V4t m
T1.54%, HEK4HZHEZFH AR E P>
0.05), 70 HAM &N VH 22 A5 FH (P>
0.05) .7 CD 8 &5 3 & 4 B 3 48 L (P<C0.05),
M4 A N AHREEE CD & [ Ha9EkT
25.67%.24.72%, 22 5 & % (P < 0.05), A It
VH/CDAE & A 1 A W 9 22 4k, T 41 Fi IV 41 19
VH/CDEBZ&E T 1 H(P<<0.05) .15 V 4H 2
FARECP>0.05), MT Jrif. VAR 1 A5
T 21.93%. 2R B FE(P<0.05), 8 VAHEST
18.47% . 22 5+ . 3% (P<<0. 05) .
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Table 2 Effects of Bacillus licheniformis on intestinal structure in broiler chickens

(rm)

i H Items WA TEEE VH

B TR E CD

I T/ B R E VH/CD FilE)EE MT

28 H % 28 days of age

I 4 Group [ 1065.5£81.7 75.2%£9.1 14.1+1.0 238.6+19.4

Il 41 Group [ 1186.4+£88.8 66.6£6.7 17.8+1.3 244.3£19.6

41 Group I 1133.5+£81.0 67.8£6.1 16.7+£1.5 241.4£18.4

N4 Group [V 1106.5+76.2 70.4%+7.0 15.7+1.1 239.1+£21.3

V&4 Group V 1121.3+£68.6 69.5+7.2 16.1+£1.2 240.6£17.8

70 H# 70 days of age

1 4 Group [ 1185.3+91.4 116.1+10.2° 9.4£0.8" 235.7+18.7°
Il 41 Group Il 1178.1+66.8 90.2£9.1* 12.0+£1.0* 240.2+21.3°
T4 Group [l 1117.8+81.0 86.3+7.5" 13.0+1.2% 265.3+19.2*
V4H Group [V 1146.6+82.2 87.4%5.7° 13.1+£1.0* 287.4+£20.5"
V& Group V 1089.7+74.6 100.5+£1.0" 10.8+1.2% 242.6+17.0°

[E 51 (5] H 8 e A RN S 5 B BTG 7 B 30 22 57 R 35 (P>>0..05) LA [R/NE iR 25 57 B3 (P<C0. 05).

In the same column and same day of age, values with same small letter superscripts or no letter superscripts mean no sig-

nificant difference (P>>0.05), and with different small letter superscripts mean significant difference (P<Z0. 05).

22 WKRFATENHFPIACEIREDEREN
A1)

FE 3 T LA A 45 2], 28 H O I, B i A 2
60T TR A9 56 2 A S T T R B A TR R | A
W H P A T ATRET 12.98%, 2 5 5%
(P<<0.05 ., [t VA TFET 2.66%, 22 5% A~ ¥
(P=0.05) s FLERAT W & it 7 1, 1 48 | dldem 1
3.39% (P >0.05), % VAT I 8.08% (P
0.05); WUZAF I By, I HE T HEST

6.87% (P =>0.05), 4% VA& T 10.18% (P <
0.05), 70 H & B, ¥ 0 b A 25 76 4T 58 10 38 35 4
XS H M b oK A A T 4l % 082> (P<<0.05),
HP V4R E 2, FRBT 18.93% (P<<0.05) .4
VA FIET 5.70% (P>>0. 05) ; FLERFF 56 50 7 1
IVAE T HIRE T 7.38% (P>0.05), % V iR 5
T 8.32% (P<C0. 05) ; AU AF s it 5 1 » IV 2H %% 1
HIEE T 6.94% (P >0.05),. 8% VAHERST
11.58% (P<<0.05),

R3 WRFAAENABEURREVER RN

Table 3 Effects of Bacillus licheniformis on microflora of cecum in broiler chickens (Iglcfuw) /g

i H Items T4 Group T 44 Group II T4 Group I V4 Group IV V4 Group V
28 H % 28 days of age

KIGHFE Escherichia coli 8.40+0.51° 7.31£0.28° 7.52£0.17*® 7.82%0.44" 7.51%+0.31*
FLERFTF B Lactobacillus 9.44%0.28" 9.76£0.19* 9.46%0.15" 9.41+£0.28" 9.03%0.26°
WA Bacillus bifidus 9.32+0.28" 9.96+0.24" 9.48+0.28" 9.40+£0.29% 9.04£0.23°

70 H# 70 days of age

KGFFE Escherichia coli 8.77+0.57* 7.69£0.33° 7.63%0.24° 7.11+£0.19° 7.54£0.28°
FLMRAFE Lactobacillus 9.21£0.11* 9.32+0.65% 9.52+0.54" 9.89+0.34" 9.13+£0.47°
WU AT Bacillus bifidus 9.37+0.12% 9.39+(.33® 9.52%0.48% 10.02£0.17° 8.98+0.52°

47 B AR /NS PR BT R FRRERA B E(P>0.05) , RE/NE FhEERR 25 835 (P<0.05),
In the same row, values with same small letter superscripts or no letter superscripts mean no significant difference (P>

0.05), and with different small letter superscripts mean significant difference (P<C0. 05).
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3.2 WRFAVNEMNKRPABEGRENX RN
5

O A I K B A 2 AT T 368 K A T A5 4
VP & A0 310 0 5 28 Ji 3 B0 A 5 VR T S TR IR
S G A R HE A K S AR R Y TR
i ACEF AU TR A 0 3 R A O 2 AT B N
SR FEAE RS AR R R R A S Y e
PN RE TR FE R 1 i B 4R B AR T B 9 SRR B
T FLERAT A SUBCAT B 2 DR AR B 9 A KRBT A A
PRAAR 9 A DR A I 38 B A 25 R G RS A () et
i 3 P JRCAS A A 1 R AT T 25 o R T R A TR Bl R
52 B AE AKX IR L g 25 R 5 AT B BE ST 4
FAW 3 X 6 25 SR 3 W 3t A 2 R T TR 13X AR T
RHOR WAL TP A R A RO

TR R
(D) 505 R 5 00 ¢ S 9 FF 0 6 95
i 38 AL AR A A R TE A R AR A AT g
9 A R s AR L TR o 1 Ao B I RE . A A T E
T 5T WAL 2 B A A
@ A AR W 1 IR w5 50 mg/kg,

T WA I 2 2k 200 mg/ ke B 3 A 28 ST B L X
PG 1) i 3 2H R 45 R % HG T i T ) DX AR ) 52 ) e
NA .
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Effects of Bacillus licheni formis on Intestinal Structure and Cecum
Microflora in Mayu Broiler Chickens

CHEN Jiaxiang ZHANG Renyi WANG Quanxi YANG Xianfangmei WANG Changkang”

(Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: The experiment was conducted to study the effects of Bacillus licheniformis on intestinal structure and cecal gut mi-
croflora in Mayu broiler chickens. Three hundred one-day-old broiler chickens were randomly divided into 5 groups with 4
replicates each and 15 broilers in each replicate. Group [ was fed with the basal diet as the control group without any antibi-
otics; the experimental groups (groups [ . [l » [V) were fed with the basal diet supplemented with 50, 100 and 200 mg/kg of
Bacillus licheniformis , respectively; the group V was fed with the basal diet supplemented with 30 mg/kg Bacitracin zinc and
6 mg/kg Kangdisu sulfas. The experiment lasted for 70 days. The results indicated that: at 28 days of age, the villous height
(VH) of group [| was 11. 35% higher than that of group [ , 5. 81% higher than that of group V ,the quantity of Escherich-
ia coli in cecum of group || was lower than that of group | (P<C0.05), the quantity of Lactobacillus and Bacillus bifidus
of group [[ were higher than that of group V (P<C0.05); at 70 days of age, the cryptae depth (CD) of groups [l and [V
were 25.67% , 24. 72% lower than that of group | , the differences were significantly ( P<Z0.05), the quantity of Esche-
richia coli in cecum of experimental groups was lower than that of group [ (P<C0.05), the quantity of Lactobacillus and
Bacillus bifidus of group [V was higher than that of group V (P<C0.05). In conclusion, dictary Bacillus licheniformis sup-
plementation was beneficial to the development of intestinal and the balance of cecum microflora, dietary Bacillus licheni-
formis level (50 mg/kg in early time and 200 mg/kg in latter time) could optimize intestinal structure and inhibit the growth

of harmful bacteria in the cecum significantly. [ Chinese Journal of Animal Nutrition , 2010,22(3) .757-761 ]
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