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Effects of Adding to Complex Bacteria on Microbial Community of Compost Assessed by PCR-DGGE Tech-
niques

WANG Jing, XU Xiu-hong"
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Abstract:In order to study the influence of inoculated strains on composting microbial community strcture, composting experiment was con—

ducted, which used the cow dung and straw as raw materials. Two groups were designed, bacterial strains were added to one group(code name

as BLD, which were composed of three kinds of strains, and sequencing showed that they were B. subtilis, B.licheniformis and Pseu—
domonas ), the other was the control. Variation of microbial communities in inoculation and natural composts was studied with the traditional

plate —count method and the PCR-DGGE technology. Results indicated that:based on the traditional method, the population of microbes

showed wave-like fluctuation : up—down—up—down, and the total bacterial count was significantly more than fungi. The DGGE graphs showed

similar trend. And the inoculated strains colonized successfully in the early stage of compost, they became the superior strains in the high

temperature phase, the strength of bands reduced in the cooling and maturation phases. Inoculatation could increase the total count of bacte—
rial, enhance microbial diversity and accelerate microbial succession, and then shorten the maturation phase.
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75 A P B S L UK ( denaturing gradient gel elec—
trophoresis, DGGE ) J& i Fl — X 5445 | 4 (— R 1H 1
T, Ho—&5198Hm—" 40 bp Z4 1 GC clamp)
P36 AHEAE SR B DNA 2% rRNA 75 204 B AR R E P
FIA S 16S tDNA 1), NG TE B IN— € MR B S Ak
BRI A R P ISR Tk 4B . M—IRETF,
FEIRl— VR B AR MR BB , PP B AN TR 16S rDNA
Hf R ARk TSR, SECRFEM
16S rDNA TEBERE 1438 BURFIR AT , B UILSEB T 43
Wi TR ETE S5 ISR LY, 1993 4F Myuzer
%1 58K DGGE H AN F 4> T A W R 247
5%, BT DGGE FERFFEE YA 2 Rt AR 5T i
A Wb B sh AR Ak D5 T LB SRR, TR BF
X% M FH DGGE Xt AR i A W3t 15 e A T
Fo

2% SCHI ] PCR-DGGE AR B 5T 4~ 2545 B 4 JiE
TR PP 2 BRI AT RV RS B I A ARAE B 7E P
AR SRR AR A MR TR RO AR AR AL, AL HEAE
T AAEHEAE B i B2 A TR R Bt — 2 474

1 #RE5FE

1.1 KB s
A ZEIH M RIETT S8R L4 RE B A M /R
ETNEY AR, ARTYIR 2~4 om /ML OB FRAL R
R 1. BIEE R AR RFEEY 250 kg, FHEY
100 kgo
=1 HRERERER

Table 1 Physicochemical properties of raw materials for

composting

WAEER Ak RBAVRK%  ER/% A
438 20.53 35.70 1.74 20.52
R 11.25 43.85 0.82 53.48

AR BLD : HARIEA KA IEABE 2Bl
AV ERE R, Z w0 T 3 bEZEIRER
Z2 W0 53500 K « ZEFHF B R (Bacillus ) ARG B 2E 4
FFEA (B. subsilis) (85 A), BB EKIBE 55 °C;
FFEE 8 P B b A ZEFAT B (B.Licheniformis ) (185 B),
BEARKIEE 52 C; B EE (Pseudomonas ) &
YR (RS ), BIEAERKIRE 56 °C.

1.2 ¥R A&
WA T 201043 A1 HZ 4 A 1 HAEARI

Folb KEFFRIR SR Be IR = 34T (ZENERE, B
SRR ) o K FURARE 4 B 2 SR L
DIWRHEEZEEREZ 120 cm, HAEH 150 cm B[R
HERVRIE . T HILR &K N 65% A4 , EHERI31 d,
43 FEE 5.13.20.28 d #AT 4 A T B L GRIEHE
FOHREHENIMA R HARTE S, TERH
o & H 20:00 WE IR, BIRIITEHRE L 20.60.100
cm BREEAL 3 510N 2R EE , BCF- BV HEARIR

BEHHESERIRTIAIN 1.29% 2R & BERERE L3S
FRH) BLD MR H (BEFRENFRNEREABRESR
#),3 PR RN R 5351 0.4% (LT R A HEAE
[ )FCRINEE IR B, I AR KE N4 REEA R
REFRFE (IR FRIFRMHMERE CKOBEAAL B, 3 il At fa]
31ds
13 HRFRE

K2 m B, B 2~4 d WK E P TR
SIAREURE IRA 5], -30 CIREF -
1.4 HERBRTEESERIEWITE

IR RS RN EEO R ER R T
BRI S T REFREREED,
1.5 HBHERD T E
1.5.1 AHLERS EE

WEHEAES T 105 CHt 8 h, FRESFFHEA DI
550 C XK 5 ho I THHEXBERTERE M TR ZE
RISy S BBV SR, A TR RE R E 5
TR

BRI E 2S5 E=(100- K5 B2 &5 =)/1.8
1.5.2 EEME
1.5.3 HEHEANEE L DNA $REUF4tifh

&L DNA $2EU Pk Fi 8 B -CTAB 652, {#
DNA 4k i) & (OMEGA, USA ) XF #1 4% DNA #47
alifk,
1.5.4 Z07F 168 tDNA V3 X 3%

TEFELH T 16S tDNA ¥ 3538 A 5 ¥1%F F338-GC
M RS1819, 5| Yl HiBAEY TERARAR AN, ¥4
FEBREAR 250 bps

PCR JZ i #& % : 10xPCR buffer 2.5 wL,dNTP 2.5
pL, E R34 0.5 pL, Mk 0.5 pL,DNA R4 E
0.5 wL, #PK 7K ZE 25 pLo

PCR N 4514 : 94 CHUAE P 3 min, 94 CZEME 1
min, 65 °CiB ‘K 1 min, 72 CHEfH 45 5,35 MEIF, 72 °C
B SEH 10 min, 4 CIRTF -
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1.5.5 DGGE 43#7

& Fi Bio—Rad /A &) Dcode™ & [Fl R AR ¥ 1] 22 45
X} PCR 7=#1i#47T DGGE Hik. DGGE BWEE R 8%,
AHEFIVE BN 309%~60% , LFERH 20 wL PCR 724
HLIKZE MYBN IXTAE. 60 C&MAT 60 V 247 12 ho
FL Yk 58 B SR FH M BRAR I e a1, SR 5 FH Bio—Rad
Gel Doc2000 EEME LR R G ML LRI
1.5.6 DGGE /bt

DGGE [l 1% Uk 8 F1 4% 17 73 #7 #8 & A Bio-Rad
Quantity One4.5.2 BAHATAL I, #2 UPGMA BN
HEHERR G 5 BT T 40 B R AR IR 28 40T

2 HR5HR

2.1 #EREERAPIBERTK

P 1 AT, HERE T AERE CK BT T FHE
R R A A A 4 AR HEAE T AnEAE
CK 4rBI7ESE 3 d #1365 5 d (3R T = 50 CLh kN
WAEFHRS . HAPHERE [ 7% s d BERSEERN
70 °C,HEHE CK 7256 8 d R EIRRIEE 64 Co I, 2
Tt e i B ) B A R B A, (3 TR R
I EIAR R, MR [ AR CK SR CRF 50
C) 5 BIGERE 23 d A1 19 d, FFAFNTESE 26 d FI5E 24 d
FHRZREEIR, 26 31 d JFRERERTE 40 CUUF, E
EEI . HEHRIZE 5.13.20.28 d B, IREA BT F R,
IUB SR TR A 7 3, ARSI S 3 BE A1
WA R E LB YIRS N X AR TIEX 4
ANBSFA]S , HEIRARNT KR R BIA

-O- HEAE CK
—A- B

0 5 10 15 20 25 30
HEAEER /d
1 BRI RPRETL
Figure 1 Change of temperature during compost I and

CK processes

2.2 MBI EPRE L EN
C/N JEHEAL B A TN R BB AR 2 — , 3l W
HEPRHE C/N /NT 20 BF, ATRUAERE 2R 21

PR HEE A T RS A, HEHIIR o/N
TE 30 224 (32 2) AbHE T B /N FE5E 25 d B3 20 D
T, 403 CK 9 C/N 7E55 30 d #2320, AT @I A EE
RE AT ER e PR AbFE T HeAbFE CK B 4~5d
BIX B AR,

=2 HEmRALTL
Table 2 Change of C/N in composting
eI TR/ 0 5 10 15 20 25 30
FEAE IBRAL 321 295 263 235 222 197 176
AR CKBRA 321 302 287 271 254 241 205

2.3 WIS REREAMEYR ZTH

HERE I AR AT SR i A M R AR A LIRS 2 A
3o HEAE T FEAE CK AR M E R B EAR 23 Tt
- - TR - R AR B, E R R R T
T/INT A o P S AL AR B IR S PRI S S
BEZ, iR AERNBAE B EAN D W
BETEMNE A BAY S P AL AR
FEAEA HE SR AL 5 T B, W RE R
PRI oAy AR 0 L R A i vl T 7 R R B s SEHE S
B, AR T AP RSB B0 THEAE CK, HEDIH:
5 DR AT R A o ) 2 A K 5, AT il 1
HEMER . Hoh, SHEAE CK AL, SRR T ZE3ERE AT
HRCEY R ETHER, UE B R A SR T HE
HE CKo Ut BHEFF I E S HE T RE RS WU UE B
B PRIEUR SIMERE Kk B, 4 A REHERR
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Figure 2 Change of bacterial total counts

2.4 HIRE TR DGGE &7
2.4.1 & DNA M. 4ifk5 PCR V3%

HERE AP B AN B L 4 DNA HBE KRR T
23 kb, VAHICER1 T2 A4 DNA, {EXH$R
DNA &8 KEZR, WEHIRSE, BW/E5E PCRY
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Figure 3 Change of fungus total counts

B dsfs AR GOV AL SR DNA S T A A AL 2 26
)5 1 DNA 1E4 PCR ¥ 34 AIREAR , /13K 29 250 bp
MREREEHM R B, YEWaer, THTES
DGGE 43#71. ZiFRANEl 4 Firs .

4 16S rDNA PCR F=#IF2 ik B
Figure 4 Gel electrophoresis of 16S rDNA PCR products

2.4.2 DGGE Elig&o#r

HEREALFE [ A1 CK 405 X 284K DGGE Bl
TR 5 fE 6, HAKE 1~11 40 5MCRS 0.2.5.8.
11.14.17.21.25.28.31 d RMEAERE . DL BLD BB
H R TEER A.B.C [ 16S tDNA V3 X PCR F=4)
YE4 DGGE BEIEXT BA%H

M 5 FE 6 AT, DGGE itk & 2 S5 nr g
FHAEYECE 2L, HEAE T AL K
H DGGE EliE A& 2L HEFAEY
S B EA RIR  HEE BRI A D
EHI T BN, RUEIRSI B BB T AR
ST 5 R A O SR AR PR B s R R IR A A FRIR
%, U REIR B B i A P R i B R 5 A
BRI R /D H R4 , Ul BH R BB B
YRR AR E B TSR,

HEAE T FPXTRESRHT A B.C e BV FHE T
e AHAH 555 , TE R IR B WY AL 3, 7E R
JEBIIBREAE T (457 5.7.8)0 MZEHEAE CK Hx IR

F TR AE SRR T IR AR B B, 2R B o v YRk B 51
A B.C TEHEER B B B, = TR M P B B A
HEA R 5 B R R WS AL [ ' DGGE
R A SR SR Z FHEAE CK, H DGGE i &
AALHFHENE CK, UiRHBEEFP BRI N T M ARG E
FREESREE (R0 THEAE B . EA WA RE
R FRA TR 4E R S R TE , WPARREF 4R
FHEREH IR TY A RHE M EER, 7
G FRE AT AN A F /N T B =g, HEAE o
HoAt R A PR P Sl A = A R B R, e
YIFh S £, WL B — A5 s oA, S FE R B B
TR BT, HEAC P TR AR T 5 YR 4 B S
PRI KR, BT, N TEMIRR TR E
BEZRENE (R T AR AL M R B AT R T 45 5
T HE T B ]
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Figure 5 DGGE patterns and DGGE band intensity of compost [
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Figure 6 DGGE patterns and DGGE band intensity of compost CK

2.4.3 RHoHr

& 7 FIE 8 MHEAR T A CK MIRIAHIE, AT LA
F H P HEHE AL B T B 2 H U R AR i, T RE
2l TFHEARA B B — A Y X R PR s i R
WAL T Hikil 4 Fn 6 AHEIEIER] 0.73; HEAE CK H,
F 1 M2 MR, 0.800 FEMEAE [, WkiE
10 A1 11.2 #1 3.7 1 8 AR FF—5 32, HAERIE
AT s FEHERE CK H, YkGE 1 A1 2 DA RIKIE 4.5.6
SRR FFE—5% . Ui BABUREI E] AT , Y AE AP
A WIBEE FAR AR BB 5, 7EMEAE R B RS
WA IX Rz A, A TRE

3 %Hig

(DHEREIR AT EEREN , ZaMEYS
U T ARSI AT B T ENE AT RE A B A A
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Figure 7 Clustering analysis of bacterial DGGE patterns

of compost |
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Figure 8 Clustering analysis of bacterial DGGE patterns
of compost CK
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