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Microbial Community Analysis in Waste Landfill in Tropical and Subtropical Climate Zones
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Abstract

To understand the behavior of waste degradation in landfills and landfill stabilization in tropical and subtropical climate
zones, eubacterial community analysis using waste landfill leachate was conducted. Waste landfills in Thailand, Vietnam
and Japan were investigated of the bacterial communities. The waste landfills in Hua Hin (Thailand) and Go Cat
(Vietnam) had high concentrations of organics in the leachate and organics in these high amounts of gas generated,
indicating the active degradation of organic waste, as well as the disposal of large amounts of landfills. The landfills in the
Japanese subtropical zone were suggested to be under going a comparatively stable degradation because of the long — term
use of the landfill and the preliminary mineralization of landfill materials. All the bacterial communities isolated from
observed in the landfills showed the existence of bacteria phylogenically related to Firmicutes and Bacteroidetes,
indicating a highly reducing condition of the waste layer in the landfills. On the other hand, bacteria related to CFB
(Cytophaga-Flexibacter-Bacteroidetes) group and e-Profeobacteria were specifically detected from the Hua Hin landfill
and Go Cat landfill but not from the Japanese landfills. The presence of these bacterial groups indicates the regional
specificity of waste degradation in landfills under active degradation. Some common bacterial groups such as
y-Proteobacteria in the Hua Hin landfill and Japanese subtropical landfills were also found, suggesting certain similarities
between these landfills.

Key words: waste landfill leachate, microbial community, subtropical climate zone and tropical climate zone
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Fig.2 Phylogenic tree based on eubacterial 16S rDNA for the clone sequence obtained from Hua Hin landfill and representative
members of Eubacteria as determined by maximum likelihood method.
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Thiomicrospira sp.CVO (U46506)
Helicobacter pylori (M88157)

Sulfuricurvum kujiense (AB080643)
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| Arcobacter skirrowii (DQ464344)
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Spirochaeta aurantia (M34126)

VET26
Synechococcus sp. 0BB26503(A1639899)

Desulfovibrio desulfuricans (M34113)
uncultureddeltaproteobacterium

VET20, VET21

Flectobacillus sp.CL-GP79 (DQ112352)

T

VET27

Bacteroides fragilis (X83942)

0.1

Flavobacterium columnare (AJ491824)

Fig.3 Phylogenic tree based on eubacterial 16S rDNA for the clone sequence obtained from Go Cat landfill and representative
members of Eubacteria as determined by maximum likelihood method.
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Fig.4 Phylogenic tree based on eubacterial 16S rDNA for the clone sequence obtained from OKO landfill and representative
members of Eubacteria as determined by maximum likelihood method.
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Fig.5 Phylogenic tree based on eubacterial 16S rDNA for the clone sequence obtained from OKN landfill and representative
members of Fubacteria as determined by maximum likelihood method.

ETROLREDSBOEIN, BEHIROTN TR
RHTEERLTEY, BLORVEANEFR I LO
ZH, TH LI EEBELT, FT v UEBIHICTEE
TAHAWMADHEILETAMANRNE N i3, B
OISR T D REEBORBRELHRFT 2 LT
BELRRFLENZD,

RBEER LI o — o BIIMEMERRERETS
WZEDRnEEZ LN, ORISR 2EHD
EFPVBETHDLEEZOND, —F T, BADERH
OB HIZB W CRBEOEEME16S rDNAZ 1 —
CEIZHT DR Y, FETOREYEERO—F
HEE XS RBEAME TH D Z & HBT-RFLP (Terminal
Restriction Fragment Length Polymorphism) #EHrORER %
Lo TRENTEYNSEOBEKIVELNTZZ v —
NTOWT OB HOMAEMHEIC OV THIEREILR
HanhTnwseEbzbhs,

42 Go CatiBII iR H KO EYI B LB

#E 3A) IZFh—F I A OGo CatiBSL i HEA L
7o B HAKFAK(VET) o/ 6N EIEMBE16S rDNAZ
w1 — {d Proteobacteria FAIZEZD b ONREL, FMAD
MEOEENRBENT, —F T, Clostridium BE IO
BacteroidetesFq 72 & DS HEME D 7 — T I0EKD 7
2—rH W0 ONERINTED, EBIBARAVER
FRETICHD Z EPHERIE NS, RFIZ, Go Cat¥EILi
i, EMHTABNBIUORELZBNE LTERBIZTA
F—EEHRLTEY, BB UKL OBEM - TH
MPIThc{ W &b, MOBIRIEREICH D Z &8,

Vol.30 No.11(2007)

—DDERE L THTbND, £72, e-Proteobacterial
SE SN D BRMEME T B Sulfurospirillum B L
TR BRI B T B Thiomicrospira B, MIRIBEEH O
BHINDEBIEZRO S o~V LRSS, A7 b
HTHFEIRICETTHIRBRR, £V 2EE, B
ST AREIT L DEE R ¥ OB B NERE OB
ERBELTHWAHEEERE VW ENFRBR IR, BbHR
Tes vu—r ORBEHETFig. 3 ICRT, BT b B HIC
BT DTHBR L U'THG & RI#RIZ, CFBZ A — 7 DiE#iz
75 RE =% LT, y-ProteobacteriaddBig D 7 5 %
- L TWAI EBFREN, —FT, 75 R%
—ZERET, RESEIB LIz 0= B0 onig
HENTWHZELHLNTHY, KEBENHIZEETD
MEMBHELEERROSEEERL TWE EEI LN,

43 BXRENROEBILIMEHKOMEYHERIT

KRR BE D2V 2006586 A ICERAK LB HAK» 6 %
HNT-ETEMEI6SIDNAYZ o —2 M H b, SO T
HOKNDHE R a2 —-ro0£< i, aoB IO
y-Proteobacteria ~DEWEFEENRRB N, —FF, B
$H% O HI(OKO) B ¥ 7 71— /1%, Proteobacteriat
., Bacteroidetes X U FirmicutesF72 FIZIBZRTH D 2
EWTRENT, OKOLOKNIZIE LB THY, &
BEMFIEIFRETHH I 00, MAEMBEDE L, B
SHDERL O ONCIBES % OBEIRE, ThbbREEY
SIRETRRBICKE TS EHHlS N 5,

EbiZ, £D8r AEDWEDD 2V EEH(20074E2 8)
(ZHD ST OOKNME I HIUE HK (OKN2) & 67

—21



628 PR E—Survey Report

71— M%< 1L, Proteobacteriall B WERIEEZ R LT
B, [\ FirmicutesiZ B O 7 a— b I 57 L,
EERE L AMEDHEOT{LRREINEERNE
LTz, F7m, BIREICER I -BAHE OESI B H
KOKOD) BB/ LN a— 0%, OKOITELN=Y
0 b RS DERICME L T H0REL, #
EERENICIIRAHEBELR R EE LEREBIZHD &
Exz bz, OKOENHTBAgE sV FThy, B
SLBRNOREY S RBERBICO >EHMIC b/ o THEEE
LTWABRIZHY, AR 5 LEEERE
WEHEFOEEEDNERBR LTS LN, £5
=7 a— O FEE % Fig. 435 L UFig. 5 127”77, OKO
ST bR & 7 v — 0k, y-ProteobactreialZ it
BOIIRAFZ—EFBRELTOD I E, 256 TNCOKNE
o5 BH XNy v — i Cyanobacteria,
o-Proteobactreia ¥ & Oy-ProteobactreialZ E& D 7 7 A
WML TWAHZ EWRENT, L, FROE
WH L, BXHOBVWRERELTHTFENE, L
NUOKNHESZ#iL, MU SBIIPTHLHRT & /HEIH
BLOGo CatlByi i & b R DMAEMBHELTEAR L T
BB, EROBNLD G, D LAEIHOMERSE
BERETOMAMBETROEZERENRKEI NI ENHER X
nd,

5% & &

BT UTHEICBWTIE, BEEYIESTHOEIESEHE
DETHEERDIEERET=2Y L IOEMMIL, 1TEA
ERWZ Eind, BEDOSERRIZ OV TIITRERA
N, KIFFETHELE LR T BB L UGo Catilsr
HIZOWTINETHLMMT R > TWAEIEL LTI,
BHAKOHEEDBRENE L BLUOT AOFEHENEZ N
LY, AEMNSEICED I TONT-EEYE -
FHEOFEEER L Tk, —F T, [REBESCEEFLROE
Wing, BN TOREYSBORELHEL, 8
LOEITRRE2THT A L IRETH -7, KHET
X, B TOREYSBEE S WAEDEERZAET
52 &T, BNHORENMBHETFRUTL-OOMAD
EREE T o7, SEFBLE LT OESIHIIBNT
4y, Firmicutes P38 L 'Bacteroidetes P& E X b AH
B/A—T R EaE L0 s, EIXEAREE O
SHRREL o TWA I EBRHRMENT, —FT, &7
b B L UGo Cat#BIr Bz 3638 U THERR A 7= CFB#E LS
& Ue-ProteobacterialZ BB O EME 7 /L — 71X, BAD
HAEI IR AESI NS IR EN R oo b Db,
W7 T HBICBW TR &AL, —F T, Go Catl
stHE, BAMOKO - OKNHEILHITIE, y-Proteobacteria
DI AL —EHRTHREOHBR LA LN, L)
L, OKOMESZH & OKNIEN D[] Tk, HECKREIZIE
HEROFNEL MO ERMEREREDERN,
WEYBREOTEARICEEB L TCWBZ EBPRBENTE, B

22—

T, SEBONI-EE - MR OES ICEET S
HRAEMBEOFERICH L CEEHIR COBEYE T #
DEENELT, TR ED2E20, S%BIIEERE - 2
HHI OB OB HKFCEETSREMBHEDET
BB HIIBITAREDOSEER L OEEIZ SN
TOHEEEREDD & LI, EIPOBERPEEC LS
7 ERBEBICAN, M2 TT0IXLERL S,
(B 20078 78 5H)
(BFEZHE 200746108 10R)

& £ X #&
1) Zurbrugg C. (2003) Urban solid waste management in low-income
countries of Asia -~ how to cope with the garbage crisis,

Sandecpublications. Availablefrom:<http:// sandec.ch/Publications/Publ
icationsHome htm#SWM>.

2) Christensen T.H., Cossu R.and Stegmann R. (1996) Landfilling of
waste :bio gas, Taylor & Francis, 3.

3) BNEE REEE, UBEEA, NEHER EHEEY, EEMHBT,
HIEE (2007) BESEMEIHL OB HAK T O A MB LR, 541
B B ARBREFSERBIRE, 597.

4) Li-Nan H., Shuang Z., Hui Z. and Liang- Hu Q. (2005) Molecular
phylogenetic diversity of bacteria associated with the leachate of a
closed municipal solid waste landfill, FEMS Microbiol. Let., 242,
297-202.

5) People’sCommittee of Ho Chi Minh City:VIE/96/023 project (2002)
Technical reports for the HCMC environmental quality management
strategy, Section 2, Part 2 and Part 10.

6) http://www.hochiminhcity.gov.vn/eng

7y EBEHFEH 006) FRITEET DT HEOERY 7 n—
7— ¥ DIEREHHEH, CD-ROM.

8) Sang N. N, Soda S., Sei K., Ishigaki T., Triet L. M., lke M. and Fujita
M.(2007) Performance of lab-scale membrane bioreactor for leachate
from Go Cat landfill in Ho Chi Minh City , Vietnam, J. J. Water Treat.
Biol., 43, (1) 43-49.

9) http://www jma.go.jp/jma/index.html

10) http://www.env.go.jp/

11) http://www.ncbi.nlm.nih.gov/BLAST/

12) Ishigaki T., Sawamura H., Yamada M., Inoue Y., Ono Y. and Ono Y.
(2006) Microbiological community change during waste landfill
stabilization, 4th Int. Landfill Symp. 102-103.

13) Postec A., Urios L., Lesongeur F., Querellou J., Godfroy A. and
Olliver B. (2005) Continuous enrichment culture and molecular
monitoring to Investigate the microbial diversity of thermophiles
inhabiting deep-sea hydro thermal ecosystems, Curr. Microbiol., 50,
(3), 138-144.

14) Campbell B. J., Engel A. S., Porter M. L. and Takai K. (2006) The
versatile g-proteobacteria key players in sulphidic habitats, Nat. Rev.
Microbiol., 4, (6), 458-468.

15) Christophersen M., Kjeldsen P., Holst H.and Chanton J. (2001)
Lateral gas transport in soil adjacent to an old landfill: factors
governing emissions and methane oxidation, Waste Manag. Res., 19,
126-143.

16) Maurice C. and Lagerkvist A. (1997) Seasonal variation of landfill
gas emissions, Proc Sardinia 97, 6th Int. Landfill Symp. 87-93.

17) BEEE, E=RE, \WHEA, SEE— (2002) BEFEHELHE
KIS DB E NS & 2 OS], AAKLEEY
FRIE B 22,27

KEEEZ4AEE  Journal of Japan Society on Water Environment



