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Microbial Dynamics During the Composting Process
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Abstract: Microbial dynamics of microbial community during the composting process was investigated with the methods of denaturing gradient
gel electrophoresis (DGGE) and plating. The results showed that the most of microorganism count was bacterium, the second was actinomycete
and the least was fungi. At the same time; the count of the thermophilic microorganism was always less than that of the mesophilic during the
composting process. The count of mesophilic microorganism at later stage was less than that at the initial stage. However; the count of
thermophilic antinomycete and fungi at later stage were more than that at initial stage, and the count of thermophilic bacterium was stable
throughout the composting process. The bands pattern of DGGE and 16S rDNA analyses indicated that bacterial succession was presented during
the composting process. The genera of Bdellovibrio, Clostridia bacterium and Bacillus were dominant species at initial stage (before the first
15 days), and Beta proteobacterium» Petrobacter succinimandens, Nitrospirae bacterium and Paenibacillus were dominant species at middle
and later stage. Moreovers Clostridium was found throughout the process.
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Fig.1 Changes in temperature during composting process
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Table 1  Changes of C/N during composting

I 1) /d 0 10 15 25 35 45 60

C/N 25.2 203 19.2 18.9 17.8 16.4 15.7

N Y 2R L A Y 2 RN R T 2% 5 0 AR A 1 43
fif 2 HE E A TR R v (%) DB A Y, X 8 B4y 1Y) 43 iR
AT DAAE Sy HE ARG B0 [ F AR | AR Ab ek R v, 2
Y FE— HA TR RE T, U KRR
5~20 d» - fifde bR 2 A5 A 3RS ORI TT AR B
13.86% I [ 25 45 U1 7.999% . 2 4 25 19 /7 il
MR BTG, — BB 35 d, £F 48 Z P o il 1IX A
IS 34 TE A il U, Ui W AR AU 4R 50 ~ 60°C il A2
CRYEZR o R IR B AR il S AR A 2 o D
ALY R I 2 R BT AR I 1) 21.45% T 53
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3N 9.47% F1 10.8% . AR Z 1) 1386 I R4y
ARJTCFEAR D o3, 1 L e W) o i i AR, g R
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Fig.2 Changes of hemicellulose; cellulose and lignin concentration

during composting process
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Fig.3  Changes in mesophilic microorganism count during composting process
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Fig.4 Changes in thermophilic microorganism

count during composting process
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Table 2 Percentage homology of sequences from bands of DGGE during composting process compared to BLAST sequences

% S AL BT BR CRUED 16S rDNA HH1LLZ/ 9%
A EU025072 Ureibacillus thermosphaericu( AY299517) 99.5
B EU025073 Clostridium thermosuccinogenes (Y18180) 95.3

Uncultured bacterium clone M1-54C AY096133) 92.9
C EU025074 Clostridium thermopalmarium( AF286862) 96.3
Clostridium sp. B40-2C AB059472) 96.3
D EU025075 Uncultured bacterium ( AB179691) 92.0
Bdellovibrio sp. ETACAY294225) 92.1
E EU025076 Petrobacter succinimandens BON4(AY219713) 98.1
Uncultured bacterium( AB187679) 9.5
F EU025077 Uncultured Nitrospirae bacterium ( AJ534688) 95.5
Uncultured bacterium isolate DGGE gel (AY780781) 94.6
G EU025078 Beta proteobacterium( AB015328) 98.9
Uncultured Gamma proteobacterium ( AJ640195) 100
H EU025079 Paenibacillus sp.(AY167814.1) 99.8
Uncultured forest soil bacterium clone DUNssu205 (AY913410) 90.6
I EU025080 Uncultured bacterium clone 1c5-14( AY239431) 97.8
Clostridium sp. T'T-RSM2-31CAJ291836) 92.1
J EU025081 Uncultured Clostridium sp. clone A1-3CAY675969) 97.0
Uncultured bacterium clone p-217-05C AF371581) 97.0
K EU025082 Bacillus thermoamylovorans( AB121094.1) 99.5
L EU025083 Uncultured Clostridia bacterium clone (AY607211) 93.0
Uncultured soil bacterium clone ABS-173 (AY289454) 92.6
M EU025084 Uncultured bacterium( AB187679) 98.0
Uncultured proteobacterium( AY711533) 98.2
N EU025085 Clostridiales bacterium NS4-2 (AY466713) 92.6
Clostridium sp. clone Pz507C AF095565) 93.4

51 RSRRIARER D A B A G, 3K 2 ANk

AR A0 AL AE A HE AL AL I 7S b 4R 2%

ERNALRE i BACRE IR c AR

MECENI S 2, DY B & RE & T C &0

FEAE, 11 H AL B ARE WL WA Clostridium thermosuccinogene B

Uncultured bacterium clone, 2% 7 C 1838 )3T J5 Fh Ky
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Clostridium thermopalmarium 5% Clostridium sp. » Wi W1X
JUAS ol S JIEAK T 52 v £ 6 S 00 4 i 2R, AT
T R B ) 3 N 1 e o A HE A o R 4%
HEAEH] .

B2 BRAACER N & D L), K LANN, &
AT AE R B 5515 dLA AT A A . D AU
A Uncultured bacterium 2% Bdellovibrio sp. ETA; 143
f*)2} Uncultured bacterium clone 2% Clostridium sp. IrT-
R5M2-31; J fREE A Uncultured Clostridium sp. Clone
8¢ Uncultured bacterium clone; K X & ) 4 Bacillus
thermoamylovoranss 1. 1 3& ) 24 Uncultured  Clostridia
bacterium clone ¢ Uncultured soil bacterium clones N f{
KW A Clostridiales  bacterium 5% Clostridium ~sp.
Clone . 1X—JAE AU W) A6 HENE 9 13 20 b I v il B
BORARHZAE R, D24 e AT HERE AL o iy 393 A 010 34
R S T EL RS I i A0 ) 7 24 9 1) 4

o9 3 MRBRAR 55 G A HL A2 K I EAT
5515 d UG IR 30, Ik 1 RS A
B G AL I U B A Beta proteobacterium 55
Uncultured bacteriums H AR IEHIT 4 Paenibacillus
sp. B¢ Uncultured forest soil bacterium clone DUNssu205.

P A BRI RACKR A N B, F AT M, J E
BUAE RIS 10 d5 25 d DU FEAK A 28 A7 4
FAIUIILES 10 d, MO BLAES 15 ~ 25 d, LLJR &
AWK E AR BJITVE RN K Petrobacter succinimandens
8¢ Uncultured bacterium; F fRR LI A Uncultured
Nitrospirae bacterium 2{ Uncultured bacterium isolate
DGGE gel: M 48 % ) 4 Uncultured bacterium 5%
Uncultured proteobacterium .

M DGGE 4l AR 1 25 SR M0 41 11 155 00 7
Mr, & W Y1 W Bdellovibrio~ Clostridia  bacterium-
Bacillus~  Clostridium %5 5 4% 6 %, 1 W Beta
proteobacterium~ Petrobacter succinimandens ~ Nitrospirae
bacterium~ Clostridium 5 /7 ¥ 3, J5 W Clostridium «
Beta proteobacterium~ Paenibacillus =5 5 #5 L %, 11 1
NN FE T Clostridium #HB/EVLFHAFI .

3 iR

HEAE A 3 i b Gl A 4 )R A 5 K 52 ) OB A
ZARST N R e A 1 = AP S A TR TR AN
5E ATP & 15 v AE Wk 2 BIOLOG 7 72245
#u T g o ARG R P S E M R AR AR SR
PL b7 M T i e R R i 5 v, CAEW, 4l
BRI A e R R 8 A AR A B 1 19 2

AU R, T AT U MBS 7R B A K 5T
HENEAG R T A 30 &, T DGGE BRI B
& H AT S A HIWE SRR i R 2 AR 23
EARARZ

WFFTAR W], S U 1 R op B de K B B B
WO o A an Eeed,
Thermophilic

Thermus  thermophilic ~

baacillus ~ Hydrogenobacter ~ spp.
Saccharococcus  thermophilus~  Rhodothermus — marinus ~

Brevibacillus ~ Actinobacteria ~

Gordonia ~

Clostridium ~

Aneurinibacillus ~
Saccharomonospora ~ Rhodococcus ~
Corynebacterium ~ thermolacticum~ -
Proteobacteria~ Xanthomonas campestris~ Pseudomonas ~
Lactobacillus 5 HE N R rb # 88 ol 0y 21022247
HENEAL T 46 5 2 A 1 B0 B %, (H R B AN
W2, Z20) ] 20k 3 A Bk 9 B A HE L U 2 1 T
vy FEL 8102 8 R ) o v L IS T e T 1 B D
HERF UGN BRI JSCk T  H A EIE TE ep
T L T A S I T R I U, S W AL R
WA B B AR K 73 BT AE UL P 3 21 50°C I AN
FAAET T 24 BT 60°C I, BB LT 58 4 K
A HE L B2 TF 4R R B, U BEAR T 45°C I, TTR A
SRR AN B L R R Bk B ) R
FEHENE AL 1 R o A R v MR- R AR AL B 3 T
IFFE A Ay A HE NS AR 3 R v 3 2 40 1 A 2 B0 AN
REOT AT KA HE A 3ok i (0 S ) B B k2
YIIX RA EOR2T

FEASTIEFE A AL, 40 T F) B A2 P A A4
T rb o de 22 1, 1y HLAE 28 3 HAR AR S 58 b
I 40 R 73 AR BT 4 3R R gt WD ek T LA A
AR s TR DA ST LT 4l 35 5 A e 1) 7 s A
RAVAT BRI ER 7740 D JsURE R HE L A 3 7, A
EF4E 3 10 53 iR Dt o 5 A HE B AL () 2 e
Wb, ARG TPAIT ST T A TR A v A HE IR I R A B
& ARRK AT, B T OB RG2S —
SE W40 Clostridium thermosuccinogene ~ Clostridium
thermopalmarium ~ Uncultured bacterium) » 41 B A8 K& 2E
TR S DL B R IR B AT B IR Bacillus
1 Clostridium J& I RIARAE A BETT 46 (K B BE AT 48 T W
S FRALFA ATINS T HE AR (0 T e ke B T
YERT. Bl A5 A W% 1 1EAT, E AT 0 K 28 W a2
Proteobacterium~ Petrobacte J& & I¥] B AR BUAR . EUAR
iAo AR ) 20 B A AR A K, A HE A T R v 4
JE B AR AR AN, EZE LA Clostridium ~ Bacillus ~
Petrobacter ~ Paenibacillus 55 JLA J& 1, 56 A F I
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FEHERCAR J5 A AR KR

DGGE BARWBATE )5 FR 1%, W52 21 DNA $2HL
JIVEPCR B ZAF AR K20 AHE, 2 H AT 8 Ik,
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4 it
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PR B AR A B R IR
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AR R G 00 3810 v i T ) A A 5 et i 4 T ) A
HEASHENE A T A AR A AN K T e 2 TR e v A g
LR AE el Y BB 22, S 45 AR n e T AR K
240 TR £ A S AR T R P M d KR, TR 1%
JUSCHE LA B e HEAE A R b AR T

(2L DGGE 73 M & W], I I it w48 T (14
KRBT WS R R KBV Bdellovibrio -
Clostridia bacterium~ Bacillus ~ Clostridium =5 i1 #8 L3,
"I Beta proteobacterium~ Petrobacter succinimandens ~
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