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Effects of Different Bedding Litters on Bacterial Community in Pig Biobed

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

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

Abstract : Previous research has shown that different digestion efficiency of various bedding litters in pig biobeds is linked to bacterial vari—

ation. Here we examined both bacterial community structure and predominant bands in biobeds with seven different bedding litters (full saw—
dust, rice husk, distiller’s grains, mushroom residue, vinegar residue, rice straw and rice husk charcoal ) using PCR-DGGE technique. The
Shannon—Wiener index and richness had significant differences in different litters, with the highest Shannon—Wiener index found in the dis—
tiller's grains but the lowest in the rice straw. Bacterial community structure in 50% rice husk showed high similarity with that in full saw—
dust, followed by 50% mushroom residue, while the lowest similarity found in 50% straw. Bacterial strains detected in bedding litters be—
longed to Arthrobacter sp., Amaricoccu sp., Actinomadura sp., Bacillales sp., Clostridium sp., Escherichia sp., Microbacterium sp., Pseu—
domonas sp., Rhodococcus sp., Staphylococcus sp. and some unclassified—bacteria. In conclusion, bedding litter composition is an important
factor influencing bacterial community structure of biobeds. Rice husk and mushroom residues could partially replace sawdust as bedding

materials with little impacts on the microbial community.
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1.1 R

FERCR A RS A R BRI I . R R I
PR R T T A 50 m2, IR 60 em, K IBHES 10 m?, A4
FHERL A RIS BT (RS AR o BERE R T
D SHEAREIRA B ATE LL B4R 50% ., FTEL
B 4300 R - (ST 28R AR A |, (S2)50%FF5¢+
509858 , (S3)50%HAE+50% 88 A)E , (S4)50%F55%
R+50%FEAE 5 (S5)50% At +50%4E A JE |, (S6)50%
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KRR A ARBE A 17588 BB B, 32
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1.3 A EEREE DNA fJRE
1.3.1 OB S AL 2

FREL S g GRAFRESD  IMAEI S A 50 mL B Eh 2%
Wil (0.12 mol-L™,pH8.0) ¥ 250 mL 4TI H , 78
150 remin™ 250 F IR 15 min, ¥ LIRIR G
Me)s, #BE 50 mL B4, 7F 8000 r+min™
ZM B 10 min, 37 B, UUE-20 CHRAFE& -
1.3.2 A R SERZH DNA 4

V1T Ak BE ) RE R B DK T B B BRI
Screw—capped & HIRES], JIA 1 mL TNI50 £ 150 pL
W& P By (K AR ANy ) , Bead—beader 273% (2000 r+min™, 3
min ), PK R IIA 150 WL S5/ 5 B, 10 000 r-
min™ B0 5 min,  EIEW A 150 pL S5/ 5% %
#1150 WL TE (@A . 10 000 r-min™ .0 1 min, [
W hn A 300 wL 45 /% % B, 10 000 r-min™ Z.0> 1
min WCAE B2 OKAH , TS R A0 A S N BEDTUE , DUTE D)
FH 70% 9K 1, RTIIGE , INJCTE TE 22 R i
1.4 16S tDNA EH V6~V8 X PCR ¥ 1

A GC I+ 24 38 F 51 4 GC-U968 (5
CGC CCG GGG CGC GCE CCG GG GGG GCG GGG)
1 L1401(5'CGG TGT GTA CAA GAC CC 3') %t fs 4=
Yy s L2 DNA % 16S tDNA JE[H V6~V8 X 1T
PCR §## .50 wL PCR JZ )} A % : DNA 1 pL, 5|4 968
1 pL, 514 L1401 1 uL,ddH,0 37.5 wL,Taq fif 0.5
pL,dNTP 1 wL,MgClL, 3 wL,PCR Z M 5 pL, PCR
FZIW 451 : 94 CAFE 5 min, 94 CARME: 10 5,56 CiB &
20 s,68 CHELAf 40 5,35 MG, 72 Che & AE i 10
min, 4 CIF4F-
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DGGE 43 #H1 >kl Bio-Rad HLVK R4t , RN LR
BEWCHRER 8% , B VERRBE N 30%~50% , 7E 60 C (1%
TAE .60V Z504 T HLYK 16 h, HLUK 25 o5 AR e kg
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94 CASPE 30 5,50 CiB k30 s,72 CHEfH 30 5,35 4
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Figure 1 PCR amplification results of V6~V8 regions
in 16S rDNA gene
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Figure 3 UPGMA clustering analysis of bacterial population
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PRI T LRG0T G5 RN | IR . HORHRE R AN T
ZRVESRECH' ) & B (S) B AR ], LA g
FHE(ST) A Z R RS BuR =  F5 808 1,525, F 5
WK, R R AR (S6) 41 T A 1 48 B IR, 15 %K
o 1.282, H I AT L, BORLEH il 5 M K B PR R AR
Wk A EE B R

F 1 FRABEMMEYHEERBEEER SHELIER
Table 1 Shannon—Wiener index and richness of microbial

community in different bedding litters

G S1 s2 S3 s4 S5 s6 7
FHFES) 28 28 29 25 24 23 32

Shannon-Wiener

% 1.415 1.449 1.488 1.343 1.293 1 1.282 1.525
gH(H)

23 BRERABEHFHNEIILNERELE LT

AHTA 165 rDNA V6~V8 [X 57 4 DGGE 438, )
HA] Sy BRI A RIS AT R A, AR F )
26 Z%. B FINAR AP AN 45 R DL BLAST #8275 #E4 TAR L
PEHCE BT (3R 2), 853388, iir g e 91 5 50k e vh
16S rDNA J731] (I AHRIEEAE 93%~100% 2 ], AS[F] 4
ARFZH B e DR R A0 TAT 2 B v ) 2R, A A
10 4@, 40 98 T3 4T 54 & (A rthrobacter ) A maric—
occus . APk 2k F g (A ctinomadura) . Z 10K F &
(Bacillales) . W& (Clostridium) . Wi &E & (Es—
cherichia) . ¥ & J& (Microbacterium ) R B M i &
(Pseudomonas ) 2T ERE J& (Rhodococcus ) i B E &
(Staphylococcus ) , e T & 5 Bk AT IAE 2 £k |
AR 2 PR LR AR I H S A KRR
RIGEFREY (10 BR)

3 g

KRG FE AP, R— AR RUES
BT, R R I R PR JE R 1 R BRI AL
S o PRERHR A W) 00 i 2O RO R I A, DR L A 18
PRI K TR A 3% F U P RO R S R 21 1 B HE
PR AERR SR T R IAE BT B FLIREE (5 %) HEdS
PRI 4 55777 THT 5 W) Bl A 0 0 28 PR 4 4 1 e ik
RENO BT A2 R TR T AR A M T AR W
B, TR PRI A 25 P15 5 OB R B B A o 1)
FASRM PRI, SR BT 2 e 52 ) T PR R HB AR
PIET ERN R

AR XF AN [F] HORE I B G A ) X R AT T
PCR-DGGE 7341 45 RFH], AR P4 2

R 2MFRERFTISH GeneBank FRABEUF TR LT R
Table 2 Alignment of cloning sequence with its most—similar

GeneBank sequence

S OEHORRAE ke O
Sequenced  GeneBank  Similarity SR AHEBIREFNZ AR
clones  accession number rate Source of the most similar
GeneBank sequence
bl KF475863.1 100% Staphylococcus.sp.
b2 CP006698.1 99% Escherichia sp.
b3 1X975437.1 99% Escherichia sp.
b4 GQ488019.1 99% Uncultured bacterium
b5 KF025992.1 99% Arthrobacter.sp.
b6 JQ977336.1 93% Rhodococcus.sp.
b7 JQ782897.1 99% Arthrobacter.sp.
b8 HQ738388.1 99% Uncultured bacterium
b9 JF957136.1 97% Amaricoccus sp.
b10 HE576281.1 95% Uncultured bacterium
bl11 AB630830.1 96% Uncultured bacterium
b12 AM749774.1 94% Bacillales.sp.
b13 JF218312.1 99% Uncultured bacterium
b14 1Q659962.1 99% Pseudomonas sp.
b15 GU389505.1 97% Uncultured bacterium
bl6 HQ877425.1 98% Actinomadura sp.
b17 JQ425745.1 99% Uncultured bacterium
b18 JQ975888.1 99% Uncultured bacterium
b19 CP006698.1 99% Escherichia sp.
b20 JX975437.1 99% Escherichia sp.
b21 GQ488019.1 99% Uncultured bacterium
b22 HG738867.1 99% Escherichia sp.
b23 GQ847654.1 99% Uncultured bacterium
b24 KF475863.1 99% Staphylococcus sp.
b25 IN184753.1 99% Microbacterium sp.
b26 HQ283402.1 99% Clostridium.sp.
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J& AR A MR o TR SRR A i 2R AR R (H ) B
1o, P B (SRR, R e OB 20 T AR PR JOR
FEERIK, BRI T A S, R H R
K, S HAAS DB T HEATE™, b TR 5K
REIEZ U R Y, SRR B B UL, /R
sk g , A 45 T D RE AR RIS S AN S, A A T
PR AET TP 2SR 70 A o DRI, e T LA D Bkl
JRS A B BC A BT X K R Sl AR W IX AR AN 227
RIRBY R o TRV 2 o 2 FH R D A
WsiR, WHEE IR, A B WA KR A, TR
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Al fig SR AE R B R A 5 I R B A O, AN ]
HOR A W) Z A6 S R B T ) AR DG IR 5
2.

DGGE $5 £ K 1% BE T UL b 52 AN [|] Bopl 56 i
AL Lo AR A 2 — PP RE RS PR LA TR TR 451
ARSI 5T ik, X DGGE & A TPl
RTSCIN F T Y e 240 G RE VR S AR I 2L I s AR XF
DGGE El ik i RS AT TP 9 0 br . 452 R 3R
B, HORM A W) AR KR R TR R, R4
WA AE 10 PP B BFF ik shW il b i e
T, 0~20 em [HOR 5 28 2 il A i T Bk
Wz IE AN R B AT R i — SE Ik
AR UEHEAE R ™, R IREIKIZ 1T I A rp, BB A
YIRIE ShZD) T U E AR, TSR A R A
BRI B & ( Pseudomonas ) ] o FH £ 4 2 (A REAR™, 4
FF 71 & (Microbacterium ) RENNERAT HLITT ) 43, i
BRI J& (Staphylococcus ) Xt HENE 12 R 19 g 1 2 #L
Y HA FERRRE 1™, AT S (Arthrobacter ) (21K
J& (Rhodococcus ) . S ¥EPii & H & (A ctinomadura ) 15
HORHEL A, SRS SRR ARG A
KPR R AT )z 43 A T 138 T5le L sh s
B, S S PIE R YR 2 HE IR T R B, AR T R T HE
RE 8 T 0 H o5 A 2 XI5, XoF HE AT ARk e fp i e e
TR WSS Rl B, KB
B ZE AT 1 I ( Bacillales ) WAT K H , {H I A2 3ok
AP RSB RE D6 R IR T R HORTE R BEIR )
BB G 2h R BERPE R ZE b S B A s R
PESATRITE , & P PR AR IE & 12 % o 2 I AR EE WA B T
A FTEORIAS B i L 2 TR R A TR Y X HE A
FURF R AR —8 ., RIERBARE TS
B N HIAEE S8 R BB M U R TR AR, LA B
B GOPNEeELE D
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(1) BB I 2 A2 1 PR AR A P H) I Y B

SRR R5C R BRAE S BT B AR A | X
R BEREBH AP X RN

(2) BORLBL 7 A P T T AL - AT
(Arthrobacter sp.) Amaricoccu sp.. Ty ¥:H7 i 2% 1 )&
(Actinomadura sp.) . 2 {0 & J& (Bacillales sp.) 4% FH
J& (Clostridium sp.) .} ¥F % J& (Escherichia sp.) . 20T
i J& (Microbacterium sp.) AR ¥ M0 5 J& (Pseudomonas
sp.). ZLEKE JB (Rhodococcus sp.). % % Bk 1H J&
(Staphylococcus sp.) . N[RIRAEHRRA: P ZHEE 5
B BT AR DA 18 5 i — PSR .
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