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Community Structure and Succession of Methanogens in Beishenshu Landfill,
Beijing

SONG Li-na', WANG Lei’, XIA Meng-jing’, SU Yue’, LI Zhen-shan' "

(1. School of Environment and Energy, Peking University Shenzhen Graduate School, Shenzhen 518055, China; 2. The Key
Laboratory of Water and Sediment Sciences, Ministry of Education, Department of Environmental Engineering, Peking University,
Beijing 100871, China)

Abstract: Methanogens are the key microorganisms for landfill stabilization. RT-PCR and qPCR detecting system were employed to
determine the types and abundance of methanogens in 2-15 year-old solid wastes that sampled from Beishenshu Landfill, Beijing. The
organic components were almost stable and the pH values were in alkaline range, which indicated that the landfill was in the
methanogenic process. Methanobacterials, Methanosaeta, and Methanosarcina were detected, among which Methanosaeta and
Methanosarcina are acetoclastic, and Methanobacterials are hydrogenotrophic. As landfill processing, within this time range, although
the bacterial abundance was significantly decreased, the amount of methanogens was first increased and then decreased, and finally
became stable after being landfilled for 9 years. Methanosarcina was the dominate taxa. Significant correlations were found between the
methanogens and the volatile fatty acids, but the correlations between methanogens and larger molecular organic matters were relatively
weak or even absent. Taken together, our study revealed that the amount of methanogens were affected by substrates, but hardly
influenced by the conversion of large molecules in these wastes landfilled for more than 2 years.
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Fig. 1 Information of the landfill and sampling points
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Table 1  Information of the samples in Group A, B, and C
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~ 2 A ~ E=3 B ~ = C
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ARG BT LRI N 7= F e e A4
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) DNA i#f 17 % & W 5% &2 V. ( polymerase chain
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Table 2 Primer and probe sets for methanogens PCR

CIE7EA S e SIF5 (5-37) P RSE/bp SCHik
MCC495F Methanococcales TAAGG GCTGG GCAAGT 337

MCC832R CACCTAGTYCGCARAGTTTA

MBT857F Methanobacteriales CGWAG GGAAG CTGTTAAGT 343

MBTI1196R TACCG TCGTC CACTCCTT

MMB282F Methanomicrobiales ATCGR TACGG GTTGT GGG 506
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Fig. 2 Chemical components of the waste samples along depth

T i BT B G T, U LR, AR HE
Hh TR i YD T R T TS 6% 5 P i A AL ] 4 S
K, CIRYEHFE, AT n] BEA7AE LIRS IR 17 e
PR A TRIERE N 9 pH (EXI T 8, 4y IR {0 5 553
PEREE. B SR pH |17 THEEI 8 Sk
IR AR MR AR, A HEAA ] B A L) 35 Y
s , Al BEAZ B PEFRIE T K A R T B R . 4ir
W KR R 7RO R X 4 B
B KIRIR IR | 7 LIRS AR 2 2L pH SR il
TE7= HBE R B il T RRME IR PR At , pH B TP
b UL IR 2 ~ 15 a Y 57 % AT REAL T 7= Y e

BBk

140 9.00
_ 120 M‘ 4 850
» :
::ngu 100 - ZE £.00
2 ol e
& «pH 750 E
= 60
T 4 7.00
#H o401 '
gg
¥ ok 1 6.50

6.00

=

0 5 10 15 20 25 30 I 40
T m

3 WM pH BEFIERMIENBRSEMRETL
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( Methanobacteriales ) 1] & [E] Jak 21>

Marker Methanosacta- A Marker

V-

!
L

Marker Methanosarcina-A41 Marker

250 bp

Marker Methanobacteriales-A# Marker

500 bp Fedh 1-10

_¢_
e

250 bp

Methanosaeta-B41

Ffh 1-10

Methanosarcina-BE

BEdh 1-10

Methanobacteriales-B#l

C A BT R Wy I e ik o 2 322 1) 7 P e S
=W BEFF H H ( Methanobacteriales ) . H B¢ i Bk H
Bk N & 3%k W H
( Methanosarcinales ) "'2' | H: H1 Methanobacteriales Fl
Methanomicrobiales T4 % 1Y 1 J& 3 B J& &0E 7,
Methanosarcinales Y 5 J& A7 205 728, LR E M
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FESh 1-10
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Fig. 4 PCR amplification results of the methanogens
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B DNA & 87 7. 50E +09 copies-g™' | 1. 11E +12
copies-g ™' Z ). FHIEAS [A] A 3G 0, A5 40 T B i B 2

FEAIK.

Methanobacteriales ) DNA 1% 4 4. 18E +04 ~
1. 10E + 06 copies-g ™', Methanosaeta DNA {5 &K
1. 74E + 04 ~2.55E + 06 copies-g ™", Methanosarcina
DNA ()& N 4.0E +06 ~5.82E +07 copies+g™'.
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Fig. 5 Distribution of methanogens and

bacteria in the landfill along depth
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IEAETE. Hr Methanosaeta 5 3 #p3E &K TR IIHTE 0. 05
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Methanosarcina 545 J TR W AH G AH X 452585 DAAE
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£3 FREAFEXNHSZEVLFERNEXES R

Table 3 Correlation analysis between logarithmic Methanogen abundance and chemical parameters

W Methanobacterials Methanosaeta Methanosarcina
R FREL P1E 1P i Py TR FREL P1a
LR 0.32 0.06 0. 40 0. 04 0.16 0.12
R 0.12 0.43 0.32 0.02 0.20 0.04
TR 0.26 0.37 0.45 0.05 0.23 0.05
AT 0. 09 0.73 0.07 0.88 -0.01 0. 50
TEA -0.19 0.42 —0.48 0.14 -0.07 0.75
YR -0.14 0. 64 -0.16 0. 96 0.26 0.28
YR 0. 04 0.99 -0.19 0.30 0.15 0. 60
g i -0.20 0.91 -0.36 0.26 -0.38 0.13
BAEYL 0. 00 0.98 -0.23 0.18 0.01 0.23
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