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ity R 2 AT TR R P LA B Rl RO B2
BRI T K B WE = L g A I A =
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1.2 R Rigit

R 2R BEAL IS, PE T 128 3k 42 H i
WHR K x K7 o0 A 38 A AT 4, #e M) He 41—
HHEMBENL Sl 4 M B AN ER B E
528 JATHE . RTRRZH (CT) 1] MR EE Al 4] AR (AN TS
i R A AR AR ) AP FLAT R4 (LB) T ML Al
oM+ AH W) FLOFF I GF103 il f] [8. 6 x
10”7 CFU/ (3K « d) ], M85 25 FAT A 41 ( BS ) fif M 3
filt 1A M+ B ECZE A OAF A B27 R R [2. 0 x
10° CFU/ (3k - d) ], 45 B 41 (LBS) fil M 5 iy 1+
W+ Y 3 GF103 il # [4. 3 x
10° CFU/ (3k - d) ] + #fi 2 2F 40 FF 1 B27 il 7
[1.0x10° CFU/(3k - d) ], iREE 4t 35 d, 4%
H2ABEBLE L B 1 ~ 14 R 2 BrBehy
515 ~35 K,
1.3 (AREAMEFEE

P8 B Al ) AR 2 BEORE 375 52 B ) AR TG T il
T2 B S 8 R K LA 1, 1 T b m i R 2%
XA 58 i A SR B A A E N, A
SR, 8 R AT, SR AR HFAE 20 ~25 CL, B R
v g0 3 AR, LRAIE B SRR N — E A R
HHERE, AHKOK. B HIEZE2 K, RS NG
BRI RE 2 . 10w I 1] 42 BRAT 5 0
oS B P AT % o
1.4 MEIEHR
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Table 1 Composition and nutrient levels of
the basal diet (DM basis) %

i H Items £ & Content
J5B} Ingredients
%>k Com 54.50
%A1 Soybean meal 22.00
¥Li ¥ Dried whey powder 9.00
24k K & Extruded soybean 4.00
fa ¥ Fish meal 5.00
.l Soybean oil 2.00
PR S4E CaHPO, 1.00
A4k NaCl 0.30
4 ¥ Limestone 0.90
L - i@ R ELEREL L-Lys - HCI 0.15
DL - FE & 8 DL-Met 0.15
Wikt Premix" 1.00
41t Total 100. 00
# K- Nutrient levels”
W1kfie DE/(MJ/kg)? 14.. 90
ML H i CP 19.70
TR Lys 0.15
FE AR Met 0.15
5 Ca 0.89
ik TP 0.57

V¥V B A 45 T vn 4R K 3% it Premix provided the fol-
lowing per kg of the diet; VA 5 512 IU, VD 640 IU, VK,
2.2 1U,VE 20 IU,VB,, 27.6 pg,VB, 5.5 mg, VB, 2.2 mg,
D — 212 D-pantothenic acid 14. 8 mg, {Hf2 niacin 30.3 mg,
H: 4y biotin 0. 05 mg, HHK choline 500 mg,Cu 50 mg, Fe
100 mg,Mn 40 mg,Zn 90 mg,I 0.85 mg,Se 0.35 mg,

DAL RE NI, A NS {E . DE was a calculat-
ed value, while the others were measured values.

1.4.2 JHfbfeszds 5154

FALE A 15 KA 36 K 08:00 %5 IE FRE
J& , B VR MU AR T 1) 4 SKATREEAT B 2 i
43 R M AR BNE , FRIBOR 8, B A E AR AL
EIEH (e/ke) =2 E IR (g) /MG IARTE (kg) .
1.4.3 Hpil pH

K] PHB -2 AUEHEA pH 3 E H |+ =45
W 73 W 1l s B M 2 i pHL,
1.5 HiEaE

040 S Excel 2007 #4740 20 Ab 3L, 4K )5 H
SAS 8. 0 # 47 B [ & J5 22 /0 ¥ ( one-way ANO-
VA) , L P <0.05 522 5 o 25 P s o
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2.1 mAERMETTFEERERN N

miE2 A DLEM, FUAMBEER AL H
(P>0.05), fELREEMTHT 2 J&, 5% IRALAH L, 4%
P2 H A E I 22 5 (P >0.05) 5 4% fi A2
HYBEFEMTFHAREEMBEIL(P <
0.05) , ML ZLAT 1 20 Al B 25 AT I 41 AN A 5 T

R2 mAEREXEFEERERE

A5 5 b X B B AR T 23, 27% 20, 61% |
15.39% % 24.75% 24.75% 23.23% . 1EiXI 1
B3 ~5 JH, AT H R R CE A B E AR
HILH TR EZER(P>0.05) , BRI, 54
FHHRERMPFHHMELREE LR (P>
0.05) (HAz5 A B AURHEE Lo B E IR T X R4 (P <
0.05) , /&A% T 12.23% .10.64% 9.04% .

sEAl

Table 2  Effects of probiotics on growth performance of weaner piglets (n=16)

WiH X MYREATHA AR ZMTEA ZAmd SEM Pl

Items CT LB BS LBS P-value
WItGE IBW/kg 10.03 9.98 10.03 10.07  0.29 1.000
1~2J& 1 to2 weeks

¥ H SR8 ADFl/g 825° 633" 655° 698" 26.07 0.010
SEHH B E ADG/ g 419 441 440 463 12.58 0.731
KEH F/G 1.98* 1.49° 1.49° 1.52°  0.07 0.007
3~5J)% 3 to5 weeks

SEH5 H R i ADFI/g 1167 1047 1023 1147 32.42 0.335
SEH H I E ADG/ g 635 599 575 638 20. 66 0.728
BLE L F/G 1.84 1.76 1.79 1.80  0.02 0.591
1~5J 1 to5 weeks

4 H R i ADFI/g 1030 882 876 967 28.25 0.150
T4 H i E ADG/g 549 536 521 568 14.83 0.777
kHFE L F/G 1.88° 1.65" 1.68° 1.71°  0.03 0.001

FIFT R B AR ARG TR ROR 2253 .3 (P <0.05) MR si P iR R 270 A #H (P >0.05) o T

In the same row, values with different small letter superscripts mean significant difference (P <0.05) , while with the same

or no letter superscripts mean no significant difference (P >0.05). The same as below.

2.2 HmEFMHMFEEERERENZMN

M3 ATLAESE, BRI 15 K, ZE 5 W4AH
(14 JHF I 8 00 S 2 v T 0T BR A R ) LT B AL RN A
FEFMM A (P <0.05) , 73 4 & 17 13.52% |
12.63% F115.25% ; 1fi %t BE L] A9 FLHT 81 B 2H D
M ZE AT I AL Z ) T B 35 22 5 (P >0.05) s &4
RS $OE B 2% 25 5 (P > 0. 05)  {HAH Y FLAT &
A Rl R 2F AR R A RN A2 R A G i) L X R 2 R
BT 3.24% 25.41% 22.67% (P >0.05) . 7£ik
B R5E 36 K, £5 4 Ik 48 B8R I 48 £50C W 2
S (P>0.05),
2.3 HMEREEHFIES HIE pH 190

M4 FTRVAE W, RIS 15 K, 5XT A
I, B G WAR ERMIKT 8B M+ 48 pH
(P <0.05) 43 BIFAE T 33.93% F116.50% ;{1 4%

Ha W W A E W pH W % 22 % (P >
0.05) s FEYFAT AL FAG R 2R AAF WA s+ =
6l = m A E ey pH 5 X R4 22 58 B
Z(P>0.05), 7ERINAYE 36 K, 54 H . 218
W z= W s & W pH T le & 22 % (P >
0.05) .
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M H, B W)L AL IE AR E A g A
SR ZEF5 T A0 TE P B R AR ST, AR 2 B A R A
X G ASH FR) T A TR AL, {EL A B 35 A 4 ek 2 8 e A
AR N5 S A O 92 T AT N R Y X R I ER
AL o I K R A, SR TH AL B PN, 3 B
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VI W 500, BB 08 42 HE 3B AT 25 B AR AN A
TEIAERAE Y X R, I HORE 2035 16 32 19 T 1L
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HOE ) e RRAL R R T 7. 56% Fil 20.07% , B
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SERAE T A T 5T 4 SR W R R 2 R RT T 0 1
AFH6 - 35 H O34 T AR G AL S 5 s . 5l
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[) Jeg 1] 79 5 5 T A T 208 SR 1) A0 5 A 6 A8 2, T
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Table 3  Effects of probiotics on immune organ indexes of weaner piglets (n=16)

WH XTHRZH  MYEATRA AR HARA SEM P1iH
Items CT LB BS LBS P-value
%515 K Day 15

{AH BW/kg 15.50 15.20 15.38 15. 63 0.81 0.756
JFIE 4548 Liver index/ ( g/kg) 25.30° 25.50" 24.92° 28.72° 0.47 0.006
RELHE $8 %% Spleen index/ ( g/kg) 1.96 2.04 2.48 2.40 0.15 0.283
% 36 K Day 36

AT BW/kg 22.18 22. 24 21.70 22.15 2.19 0.958
JFE$8 %L Liver index/ ( g/kg) 31.76 30.92 31.62 30.86 0.62 0.839
JELAEFE %X Spleen index/ ( g/kg) 2.40 2.52 2.66 2.56 0.12 0.591

x4 SmEEXETNFESEIE pH 7T

Table 4  Effects of probiotics on gastrointestinal pH of weaner piglets (n =16)

T H XPHRZE HWFUTRA MERCZREAEA ZA R SEM P1H

Items CT LB BS LBS P-value
%515 K Day 15

H Stomach 5.01° 3.79® 4.53® 3.31° 0.59 0.014
+ — 38 Duodenum 6.18" 6.01° 6.41° 5.16" 0.27 0.003
=g Jejunum 5.91 5.70 5.88 5.57 0.08 0.321
[\l % Tleum 6.80 6.86 6.86 6.66 0.26 0.847
B Cecum 5.93 6.04 6.09 6.04 0.17 0.819
% 36 K Day 36

H Stomach 3.91 3.87 3.72 3.81 0.27 0.908
+ 48 duodenum 6.03 5.86 6.32 5.91 0.42 0.704
23 i Jejunum 5.91 5.70 5.89 5.67 0.15 0.321
[\l Tleum 7.01 6.70 6.87 6.78 0.17 0.334
E % Cecum 6.07 6. 04 6.01 6.13 0.15 0.883
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Effects of Probiotics on Growth Performance, Immune Organ Indexes and
Gastrointestinal pH of Weaner Piglets

ZHOU Meng'”® ZHANG Naifeng' DONG Xiaoli' WANG Liwen® TU Yan'
JI Shoukun' ZHANG Lixia' CUI Xiang1 LOU Can' DIAO Qiyul*
(1. Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. College of Animal Science, Xinjiang Agricultural University, Urumchi 830052, China;
3. Station of Animal and Veterinary of China, Beijing 100081, China)

Abstract: This experiment was conducted to study the effects of probiotics ( Lactobacillus plantarum, Bacillus
subtilisand and their complex-probiotics) on growth performance, immune organ indexes and gastrointestinal
pH of weaner piglets. A total of 128 weaner piglets were divided into 4 groups with 4 replicates per group and
8 piglets per replicate. The 4 groups were control group ( CT) , Lactobacillus plantarum group (LB) , Bacil-
lus subtilisand group (BS) and complex-probiotics group (LBS), respectively. The experiment lasted for 35
days. The results showed as follows: 1) in the first 2 weeks of experiment, there was no significant difference
in average daily gain of weaner piglets among all groups (P >0.05) , however, compared with CT, the aver-
age daily feed intake and the ratio of feed to gain in LB, BS and LBS were significantly decreased by
23.27% , 20.61% , 15.39% and 24. 75% , 24.75% , 23.23% (P <0.05), respectively. In the 3 to 5
weeks of experiment, there was no significant difference in average daily gain, average daily feed intake and
the ratio of feed to gain of weaner piglets among all groups (P >0.05). 2) In the first 2 weeks of experi-
ment, compared with CT, the liver index in LBS was significantly increased by 13.75% (P <0.05) , the pH
of stomach and duodenum was significantly decreased by 33.93% and 16.5% (P <0.05), respectively. It is
concluded that probiotics can improve the growth performance, reduce feed cost and maintain healthy of wean-
er piglets during the early period, however, the effects will be weakened as the time go on. [ Chinese Journal
of Animal Nutrition, 2014, 26(2) :445-452 ]
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