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Abstract: The stabilization process of landfill waste generally went through aerobic transition, anaerobic acidification, initial methanogenesis and stable
methanogenesis processes. The hydrolysis-acidification phase of solid waste was usually regarded as a rate-limiting step during the whole anaerobic
degradation process, and the microbiological degradation in this period was the key to the stabilization of refuse. Based on the short-term landfill refuse
with landfill age of 0~ 1 year, 1.0~ 1.5 year and 1.5 ~2 year from Qingdao Xiaojianxi Landfill, their microbial diversity and community structure
distribution characteristics of the landfill were investigated by MiSeq high-throughput sequencing. The results show that the microbial diversity of 0~ 1 year
landfill waste was higher than those of 1.0~1.5 and 1.5~2 years landfill waste, and the microbial diversity decreased with the overall landfill depth. The
diversity of bacterial involved in refuse degradation was more abundant than that of fungi, while the diversity of fungi showed more significant differences
with different landfill areas and landfill ages. Among the bacteria involved in the short-term landfill waste degradation, Firmicutes was the dominant
phylum in the upper layer of the landfill, with a maximum proportion of 65%, and Proteobacteria was the dominant phylum in the deep layer of the
landfill, with a maximum proportion of 88%. The upper bacteria of the landfill were mainly consisted of Defluviitoga, Aerococcus, Clostridium 111, and
Proteiniphilum , while in the middle and deep layers, Thiopseudomonas, Sporosarcina and Eionea were the main genus. The fungi mainly consisted of three
phyla, and Ascomycota was the most dominant phylum at each point. Keronia and Aspergillus were the common genus of saprophytic genus, which had

high abundances at different points. The redundancy analysis shows that the distribution of microorganisms in short-term landfill refuse presented significant
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differences in the dimensions of time and space. The change of bacterial community structure was greatly affected by the pH of the landfill, and the change

of fungal community structure was closely related to the degradation of waste organic matter.

Keywords: short-term landfill age; microbial diversity; community structure; population distribution
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2 ##l5A % (Materials and methods)

2.1 HEXE

BB B T 5 T /N PG 7 3 S A —
TAR B T 2002 4 8 AR A AT, SR X
IR FRZ R 27x10° m® PR 45 m, BT RS
K 710x10* m®, R ARl 21 ~ 27 a. & 2018
AP AR R EE 55 m, B4 24.8x10° m’, BT —11
TRC e

Y5 TS B 17 R i Ry K i R AL B BE R,
B B3 o S 3 S (0~ 2 a) B3R A I 3
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B EA T, SRR DNA B e B Al B R FH i
BT HE TR SR HUG A% 1 DNA FE S Z 4T L
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Fig.1 Landfill geographical position and sampling sites
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GCTGCGTTCTTCATCGATGC-3")  ( Smith
2014).
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3 R 51318 (Results and discussion)
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Fig.3 Hierarchical clustering figure of sample communities
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Table 1  Bacterial a-diversity index

S HER4 Shannon ACE Chaol ~ Simpson Coverage
A5 4.06 184413 1711.84  0.08 0.99
A A-10 276 357458 247027  0.19 0.98
A-15 269 413039 2768.63  0.28 0.98
B-5 343 2940.81  2076.80  0.10 0.98
b B-15 273 281844 1977.08  0.26 0.98
C-5 278 371143 253648  0.34 0.98
C C-10 139 342657 244604 0.1 0.98
C-15 221 3364.87 216595  0.52 0.98
D-5 423 1620.89  1502.5 0.05 0.99
D D-10 3.49 131939 1199.49  0.09 0.99
D-15 267 3885.00 2509.46  0.34 0.98
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Table 2 Fungal a-diversity index

S FE4 Shannon ACE Chaol ~ Simpson Coverage
A5 3.64 492 458 0.08  0.998
A A-10 2.89 396 368 016  0.998
A-15 3.53 327 292 0.06  0.999
5 B-5 3.64 395 369 0.05  0.999
B-15 2.60 769 682 025 0997
C-5 3.15 506 498 0.09  0.998
C C-10 2.10 704 672 034 0.99
C-15 1.34 794 744 0.68  0.99
D-5 2.93 277 257 016  0.999
D D-10 2.74 357 331 0.15  0.999
D-15 3.70 458 445 0.06  0.999
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Aerococcus | Clostridium 111, Proteiniphilum . Sporosarcina
F1 Eionea. i 5 R B A9 AR 1L, O 1 2 20 1 1 )
g5 k) H 2 K M, LU Deflwiitoga . Aerococcus |
Clostridium 111, Proteiniphilum N &, 1 7€ 1 F )2 LA
Thiopseudomonas , Sporosarcina  F1  Eionea A F.
Thiopseudomonas 7£ A B C 5 A AR IR T 1
AR, X ] GE LKA Thiopseudomonas 5 T
FIVSEIE S IR R A NO, ™ [ IR 4GE . Clostridium 111
N Defluviitoga IR REW FI FHLF4E R AR RIETEN Y
K T XUBE e 0, B A AR R SRR L 2
s NIRRT LCO, AT H, , J2 i ol 457 35 3% At 0 A K i 7
MRBY B 1 2h BE T (Maus et al., 20165 #X % 5%,
2018) . [AlRERY , IR B Proteiniphilum J FEM: R 4 #
Sporosarcina TEI7 3% 5 i (1) 12 72 vh 7R B A 7K i 12 1k
BITIEE (# &4, 2018) . Thiopseudomonas J&— Fh3f
PEPR AU AL T T, 1T LA AR I At AT A TR Tk A
ARSI P A LAY [ 72 RS BREE T ] LA i
REAACY) R ALYy (B A 5%, 2012; Tan et al.,
2014 ; HSCFEE,2017).
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Fig.7 Species composition of bacteria (a) and fungi (b) on genus level

3.5 IR M AR AR o B A6 S BOX Bk A B R ALK
iy % v
AN ) U o A = 5 B8 3 A oA
KM ZR 3 Fron. IR 0~ 1 a FE i,
Sporosarcina 5 KN 1 3 1F 28 1 #H ¢, AH 5 RE N

0.895.Thermomyces 5 oM E%E%’ﬁ*ﬁ?&,*ﬁﬂé%
Bh 0.992. I 1 ~2 a £ 5 T Aerococcus |
Proteiniphilum Capnodiales 5 pH 0 E R LTEM 5 A
FZRH 91N —0.883 . —0.897 . —0.856. Thiopseudomonas
5 pH £ 8 ZFIEARSC MK R AN 0.882. 1 T-hr ik



4130 w8 R

TR 39 %

S BACFRARIE B K, KER 5y T s = B 5 SR sy I
AP TR SCPEAS S 38 3 32 B 0 TR g i ) SR oy ey
IR AN 8 5] A B i Ah B 1) 22 S 1 S
ST AN [R) DX 350 ok A 0 s 25 R A A — Y 22
S (EPHE,2001).

K RDA S A7 57 3% B ff sk B rh i A= e i 5
WEEHFZ AR, 8 B an s B 2k
PR B 5 Sk 19 0% o 2 AR 3R A B Y A 8 R
(pH. KN OM) ,4 FULMEIEALE A B .C.D 1L
& 8a T HIAS[A] 25 ] 2 R S IR R 22 e 1k 4 R
FES NI TETETE 0~ 10 m JE3 2 b 2% Bk
10~ 15 m SE3HZ 0 JC A B 22 55 SFHEIE 0~ 1.1~ 1.5
a FEAR B N A | T4 1.5~2 a REAR L ENIH i 22
St R B 8b AN 4 AN RAE AL LBV AE S~ 15
m SR 2% BN 0~5 m R oA RO B L
FE L 2 S IS 0~ 11~ 1.5 a FEARES N
RAE S 1.5~2 a FEARE I W22 0k X 5
FEAS OUT K25 R—3.

TE RDA 43HrH, 5 26 K I R AR 5 2R 855 [
FIOFHOCRERE , 5 4B, AH PR . LA EDE
FES L I B R 5 Sk BE B R AH Y PR
PR X AR 8 A K. B 35 DL ok 41 o e v 245 44
SEMAAH G HEHERF N pH>OM>KN, B .G .D fifi7 10~

| a i

pH

*@SMOAGAD

RDA2

8

RDA2

15 m FEAR S pH 52 FE 25 0, JF03 22 v 2 DR 7 45
F3Z pH REMR 3L i , ¢ By 35 68 ik 30F A K it TR A6 B
B SESEAAR pH (BRI 5 | A 40 TR R 7 25 4 1 S
Ak TR L TR A 5 25 A8 5 T AR B A5 TR 702 OM
I pH,A B &S 0~5m . 10~15 m K D &S 5~15
m FEAR S OM %52 1 B0, R W R A I 45 0 n A8
b5 557 A BT 1) R fe 2 DA K.

®3 FIEGEAERSMENEBBXEIN
Table 3 Correlation analysis between physicochemical properties and

microbial structure

" B 0~1 a B 1~2 a
W
pH KN oM pH KN oM
Aerococcus -0.219  0.001 0.572  -0.883* -0.308 0.508
Clostridium -0.236  0.023 0.588 -0.714  -0.035 0.685
Deflwiitoga -0.219  0.013 0.581 -0.773  -0.087  0.659
Eionea 0.294 -0.488  -0.574 0.490 0.171  0.034
Proteiniphilum -0.193  0.031 0.589  -0.897* -0.328 0.499
Sporosarcina -0.796  0.895* 0.512 0.707 0.008 -0.470
Thiopseudomonas ~ 0.531  -0.242  -0.709 0.882 " 0.318 -0.540
Aspergillus -0.782  0.679 0.441 0.245 0.811  0.426
Kernia 0.414 -0.427 -0.539 0.530  -0.101 -0.746
Pseudallescheria  -0.848  0.802 0.513  -0.294 0.294  0.750
Chaetomiaceae -0.222  0.002 0.569 0.208  -0.036  0.046
Trichocomaceae ~ -0.200  0.375 0.222 0.100 0.361 0.194
Thermomyces -0.867  0.782 0.992 " *-0.307 0.318 0.786
Capnodiales 0.544 -0.576  -0.466 -0.856" -0.736 -0.119
b. FLH
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Fig.8 Microbial community change and environmental factor redundancy analysis on genus level
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