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Comparison Microbial Communities During High
Temperature Period of Composting of Organic
Agriculture Wastes and Municipal Domestic Waste
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Abstract: Microbial diversity of composting of agriculture organic wastes (AOW) and municipal domestic
waste(MDW) in the thermophilic(T) phase was analysed by Polymerase Chain Reaction(PCR) combined
with constructing of clone library. The polymerase chain reaction-amplified 16S rDNA and 18S rDNA
fragments with universal eubacterial primers(27F, 1495R) and fungal primers(EF4, Fung5) were subjected
to constructing of clone library, and the results of clone library indicated: there were 18 OTUs and 21 OTUs
in the 16S rDNA clone library of AOW and MDW composting sample, and they belonged to 14 and 15 dif-
ferent genuses respectively; in the 18S rDNA clone library of AOW and MDW composting sample, there
were 8 OTUs and 9 OTUs, and they belonged to 8 and 9 different genuses respectively. The dominant mi-
crobes in the T phase of composting of AOW were related to Bacillus megaterium, Rhizobium sp., Phan-
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erochaete chrysosporium, Penicillium sp., and the dominant microorganisms in the T phase of composting
of MDW were related to Bacillus megaterium, Azospirillum sp. and Phanerochaete chrysosporium.

Keywords: Composting, Clone library, Bacterial communities, Fungal communities
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447 DNA Protocol PLY DNA
(Tiangen) DNA, 100 pL
16S rDNA

27F(5'-AGAGTTTGATCCTGG CTCAG-3")

1495R(5'-CTACGGCTACCTTGTTACGA-3")!""!

DNA PCR

: 94°C 5 min; 94°C 30 s, 50°C 30 s, 72°C 1 min, 35
; 72°C 10 min  PCR : Tag DNA
(Tiangen) 2 U, 10xPCR (With MgCl,)
5 pL, dNTPs (10 mmol/L) 2 pL, (10 pmol/L)
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109 , 96 megaterium Rhizobium sp. , 98%
Hae Hha s 1 s Bacillus
GenBank megaterium Rhizobium sp. 18
Blast , 18 OTUs 14 , Bacillus
(Operational taxonomic unit, OTU) Rhizobium ,
1 A OTUs 36.45% 36.45% 21.88%
GenBank 16S rDNA GenBank
100%, 92% OTU22 OTUIS , (8.33%) GenBank
, 36.45% ,
13.54%, Bacillus 9 OTUs

F 1 HBADYATE 16S r DNA HENELR

Table1  Bacterial 16S rDNA cloning results of the composting sample

OTU
) GenBank (()/('))TU
1 (GenBank ) .
i 0 Ratio of OTU
Operatloqal Lepgth of GenBank Species with most similar se- (A’)_ Number, percentage atio (z s
taxonomic insert . . Identity of clone (%)
. accession quence (GenBank accession No.) =
unit fragment No. (%) A B A B
(bp) A B A B
OTU1 985 EU372800 Streptomyces sp. (EF034030) 99 0 3 0 3.33
OTU2 1014 EU372801 Mesorhizobium sp. (AY490105) 95 5 2 5.21 2.22
OTU3 992 EU372815 Mesorhizobium sp. (AF229877) 98 1 3 1.04 3.33
Paenibacillus amylolyticus
OTU4 995 EU372802 (AB115960) 98 7 0 7.29 0
Paenibacillus granivorans
OTUS5 966 EU372823 (AF237682) 92 4 1 4.17 1.11
Paenibacillus daejeonensis
OTU6 921 EU372805 (AF290916) 99 0 4 0 4.44
OTU7 955 EU372803 Planctomyces sp. (X81956) 95 5 0 5.21 0
Alpha proteobacterium Shinshu-a
OTU8 967 EU372804 h2 (AB100409) 94 1 3 1.04 3.33
OTU9 939 EU372806 Caulobacter sp. (AJ227774) 99 1 2 1.04 2.22
OTU10 941 EU372807 Devosia sp. (EF575560) 94 1 0 1.04 0
Uncultured Achromobacter sp.
OTU11 996 EU372808 (AY635878) 98 3 1 3.13 1.11
OTU12 988 EU372810  Uncultured Bacterium (AB240360) 98 0 1 0 1.11
Rhizobium soli strain DS-42
OTU13 985 EU372811 (EF363715) 93 8 4 8.33 4.44
Uncultured Alcaligenes sp.
OTU14 984 EU372812 (AJ306836) 92 4 6 4.17 6.67
Uncultured Bacterium clone
OTU15 986 EU372813 KD7-38 (AY218709) 93 0 1 0 1.11
Uncultured Bacterium clone
OTU16 930 EU372819 (EU134278) 94 0 1 0 1.11
Uncultured gamma proteobacte-
OTU17 986 EU372825 rium (AB074648) 95 1 0 1.04 0
OTU18 965 EU372809 Rhizobium sp. (DQ202284) 100 13 5 13.5 5.56
OTU19 955 EU372814 Azospirillum sp. (X92464) 99 3 11 3.13 12.2
OTU20 987 EU372816 Azospirillum sp. (X92464) 93 1 5 1.04 5.56
OTU21 960 EU372821 Azospirillum sp. (X92464) 98 0 7 0 7.78
0TU22 982 EU372817 Bacillus megaterium. (EU109501) 99 35 27 36.5 30.0
OTU23 917 EU372818 Devosia sp. (EF433462) 98 0 1 0 1.11
OTU24 954 EU372820  Brevundimonas lenta. (EF363713) 98 2 1 2.08 1.11
Brevundimonas nasdae
OTU25 949 EU372822 (AMA412000) 98 0 1 0 1.11
Verrucomicrobia bacterium
OTU26 974 EU372824 (AB331895) 97 1 0 1.04 0
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1 coverageC!'¥ 18S rDNA
92.71%, coverageC 16S rDNA 99%, 95% OTU9 OTU7
(OTU) R 38.64% 20.45%,
, : (@)C=1-n1/N, N  16S rDNA Phanerochaete chrysospo-
,nl 16S rDNA rium  Penicillium sp. R 98% ,
OTU coverageC 100% Phanerochaete chryso-
sporium  Penicillium sp. 8
OTUs 8 , Phanerochaete
1 : B OTUs Penicillium
GenBank 16S rDNA GenBank
100%, 92% OTU22 OTU19 ( 2 coverageC
, 30.00% 93.18%,
12.22%, Bacillus
megaterium  Azospirillum sp. , 98% B OTUs  GenBank
, Bacillus 18S rDNA 99%,
megaterium  Azospirillum sp. 95% OTU9 ,
21  OTUs 15 , Bacillus 34.69%, Phanerochaete
Azospirillum , chrysosporium , 98% ,
30.00% 25.56% Phanerochaete chrysospo-
GenBank , rium 9 OTUs
(8.89%) 9 , Phanerochaete
coverageC 91.11%, GenBank
( 2 cover-
2.6 18S rDNA ZEfE3CEE DNA MFESHEELESH  ageC 92.59%,
A OTUs  GenBank
2 18S r DNA
Table 2 Fungal 18S rDNA cloning results of the composting sample
GenBank oty OTU
Operational (p) GenBank  Species wftienri]::tn :imilar se)- (%) Number, S %)
Tax[(}rrll(i)tmic lﬁ:;%tg:; ace;s ;I;n quence(GenI\]?ggk accession Id?;ot)ity }:rcentage o; clone A _
ment(bp) e A B A B
OTU1 517 FJ804157 A”9”i"(‘f$ggis'gggi55ima 96 0 1 0 3.70
OTU2 520 FJ804158 Aspergillus niger (FJ517755) 99 7 3 15.9 11.1
OTU3 519 FJ804159 Babesia sp. (FJ608738) 96 1 2 2.27 7.41
OTU4 518 FJ804160  Ceriporiopsis sp. (EU670846) 96 1 0 2.27 0
OTU5 517 FJ804161 Macentina sp. (AM495006) 95 3 2 6.82 7.41
OTUG6 520 FI804162 Mamha?g[ij’gnzgcge;garso”" 97 0 4 0 14.8
OTU7 516 FJ804163  Penicillium sp. (DQ810191) 98 9 3 20.5 11.1
OTUS 520 FI804164 sphinthTc?;r?:fJ;mg(i)ulrgs 1) 97 0 2 0 7.41
OTU9 519 FI804165 Pha”em‘:h(aUe;eggg?)'s°5p°r'”m 99 17 9 38.6 333
OTU10 516 FI804166 Pse“d‘zﬂg‘;toagjs’;'gre”a 98 5 0 11.4 0
oTUl1 516 FI804167 P”'Ch(%’g‘zfzegg'lr;"co'a 97 1 1 227 3.70
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