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Effects of diet with Bacillus licheniformis on physicochemical properties and microbial community in litters of
piglet biobed

HUAN Hai-lin, BAI Jian—yong, YAN Jun—shu, ZHOU Wei-ren, XU Xiao—ming, GU Hong-ru"

(The Institute of Animal Science, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract: To investigate the effects of Bacillus licheniformis on the physicochemical properties and microbial community in litters of piglet
biobed, weaned piglets were fed in three groups. The first group was fed a basal diet plus B. licheniformis ( probiotics treatment, PBT ), the
second group was fed a basal diet plus bacitracin zinc and sulfate prime enemy (antibiotic treatment, ABT ), and the last group was fed a
basal diet only(control treatment, CT ). The results showed that the activity of proteinase in PBT was significantly improved ( P<0.05), while
no significant difference in urease activity or ammonium concentration was observed among the three treatments ( P>0.05). On day 15, the
total number of cells of Actinomyces in ABT was significantly increased (P<0.05). On day 35, the number of Bacillus in PBT was significant—
ly increased (P<0.05). On day 49, the number of Bacillus in PBT was significantly higher than that in ABT (P<0.05),and the number of
Staphylococci in ABT was significantly lower than that in CT(P<0.05). The numbers of Escherichia coli in ABT and PBT were lower than

that in CT. The total numbers of bacterial and Bacillus in PBT were lower than that in CT, although these differences were not significant (P>
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0.05). The results indicated that dietary antibiotics might inhibit the growth of pathogenic microorganisms, while the probiotic bacteria pop—

ulation might also be affected. No significant difference (P>0.05) was observed in the DGGE Shannon—Wiener index or the evenness be—

tween the three treatments. In general, the addition of B. licheniformis significantly increased the population of Bacillus. The protease activi—

ty in the litters of piglet biobed and the degradation efficiency of the manure were improved, while no significant change was observed in the

bacterial community diversity.

Keywords: Bacillus licheniformis; biobed litters; physicochemical properties; microbial community
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1.1 EAifAR SR 1ET

SRR R 2 B NRC (1998 ) 4% 1 785 75 7 B0 1 .
AARI MR 3 21 X% B ZH (Control treatment, CT)
e M KLl AR R B 2E K 4H (Antibiotic treatment , ABT)

TESER AR FR S 40 mg- kg™ AT IRBEH 20 mg- kg™
WRMEBEFF 76 2% 5 25 42 T8 4H ( Probiotics treatment, PBT )£
FLARIEAR A SN 300 mg kg™ A ZEAIAT A

¥ 108 3k 35 H % KH 13 kg 224 1995508 , Bl
PLor 3 20, B4 3 R R 12 3k, ARE R
YOK AREE TVLIE PR BE 7S & S R R
BT o BRLAARFRAE I BT AR 35 m?, R 60 em, K
PRET R FE 2R AR AE (4300 50% 4547 ), #
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RERTE 10 em R,
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TEIEIASS 15.35.49 d, B () E1E R Z
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SRERIREAR S D FE MRS, AR U432 H 500
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B 5Em g ik
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Beo FREUS g fRURRESL , FH 50 mL MR £6 2% i 12 12
15 min, B2 A 08, BUEW ZE 10 000 r-min™ B0
10 min, 3% b3, BUTHER H .
1.3.3.2 #UBMsA= 9 % DNA (3 E

1T A B B FE A RS KR I T RS BRI
Screw—capped & HES], JIIA 1 mL TNI 50 1 150 pL
g ey (/K1 A0 ) , Bead—beader 52 (2000 r+min™, 3
min), 7K FEH, A 150 pL 8405 /5 5%, 10 000 -
min™ B0 5 min,  FIFWEINA 150 L G 405/5 G EE A
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A 300 wL &5/ 5%, 10 000 remin™ .0 1 min
W b )ZoK AR, INES RN AR N BEDTEE , TUIEY
T0% MUK S, WATDLVE , TSI TE 2 v s i
1.3.3.3 4% 16S tDNA V3 [X PCR ¥ 14

F A GC I 4TRLE 5 14 341F-GC(5'CGCCC
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GGGGG CCTAC GGGAG GCAGC AG)F1 517R (5’
ATTAC CGCGG CTGCT GG)™, PCR & & & K -
Premix Taq ( g R ANTP .MgCl, , Taqg DNA Bae
ity , W T~ TaKaRa 23 7] )25 pL,DNA £4R 2 wL, b1
W51 3 WL, TCRIZEK 19 pL, BSA (A IfLE FIEE )
1 wLo B4R : 94 CHIAEYE 5 min, 94 “CARYE: 40 s,
56 °CiB K 1 min, 72 CHEMH 40 5,35 MEHR, 72 CLEf
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Table 1 Effects of probiotics on the activity of proteinase ,urease

and the content of ammonium in fermentation—bed litters

WiH Fisf 6] Xt HEZH E/vace¥i) A
Items Time CT ABT PBT

& [ 15d  5.15:0.80b  6.82:129b  10.06:2.04a
Proteinase/U-g™ 354 42041.00b  6.3121.53ab  8.75+2.43a
49d  7.18+1.81  6.92:1.18  10.04=2.71
TR 15d  1.56£024  1.51x0.19  1.42+033
Urease/U-g™ 354 1312023 1372013 1512007
49d  1.62:015  1.67:0.13 1962023

A 15d  238.66+23.00 241.39+31.60 268.54+18.92

Amm‘)lf(‘i‘flm/ 35d  261.13:25.37 295.94+33.41 275.85:15.98
mg*Kg
49d  291.31%34.51 314.88+79.77 325.21+68.28
O« [T BRI SO0 B RN 2250 0 3 AR B RoR 22 51
BFE(P<0.05), T,

Note : In the same row, with the same or no letter superscripts mean no

significant difference (P>0.05) ,while with the different letter superscripts

mean significant difference(P<0.05 ). The same below.
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Table 2 Effects of probiotics on the number of main microbial flora

in fermentation—bed litters

i H iy ] X HE 2 YiAERA AR
Items Time CT ABT PBT

OB A 15d  9.08:051  9.03:0.18  9.12+0.12

Total bacteria 35d  9.04+023  896:0.11  9.25+0.04
(lg CFU-g! F)

49d  927:024  9.16:023  9.300.09

ek i 15d  7.29:0.12a  6.76x0.11b 7.02+0.13ab

ACﬁ“mnﬁmms 35d  6.58:0.11  6.44+0.06  6.740.10
(Ig CFU-¢ 1)

49d  627:0.12  636:0.08  6.5320.09

P 15d  629:025 6324012 6.13:0.08

Fungus 35d  6.53+0.09  6.57#0.17  6.47+0.26
(lg CFU-g"' T3)

49d 6358023  643:0.08 6.39+0.23

AR 15d  7.3620.15  7.25:0.09 7.25:0.06

Bacillus 35d 731£0.07b 7132002 7.5120.05a
(Ig CFU-g" TH#)

49d  7.59+0.15ab 7.40£0.06h 7.70£0.06a

SEEWERE  15d 580031 5.62:0.19  5.87:0.03

Staphylococcus aureus 35 4 613,023 602008  6.0520.12
(lg CFU-g" T-5)

49d  620£0.06a 5.81£0.07h 5.97+0.08ab

T 15d  557:031  548+0.15 547025

Escherichia coli 354 6455013 6340.10  6.3820.02
(Ig CFU-g" TH#)

49d  6810.18  6.54:0.10 6.72+0.13
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1~3 represents control treatment,, 4~6 represents antibiotic treatment,
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Figure 1 DGGE profile in fermentation—bed litters

0.47 0.60 0.70 0.80 0.90 1.00

#6

4{ #5

#4

#9
#7
#8
#2
#3
#1

1~3 Jg Xt BEAL, 4~6 hiA 241, 7~9 Hzs A A4
1~3 represents control treatment ,4~6 represents antibiotic treatment,

7~9 represents probiotics treatment
2 REBRERHARERERESTH UM
Figure 2 Clustering phylogenetic analysis in

fermentation—bed liters
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SRR
Table 3 Effects of probiotics on the evenness and Shannon index of

DGGE profiles in fermentation—bed litters

W H Ttems XPHRZH CT PR ABT 23476 PBT
ZFEAETE4 Shannon Index  1.55+0.02 1.54+0.02 1.53+0.02
Y5 BEFE %L Evenness Index  0.41+0.04 0.42+0.02 0.44+0.02
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