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Effects of Sewage Sludge Compost on Chlorimuron—ethyl Residue and Fungal Community Structure in Soil
MENG Ling—nan, XU Xiu-hong", LI Hong—tao, SUN Yu

(College of Resources and Environmental Sciences, Northeast Agricultural University, Harbin 150030, China )

Abstract: Applying sewage sludge compost to soils may promote degradation of organic pollutants via enhancing microbial activities. A pot
experiment was carried out to examine the effects of sewage sludge compost applications on chlorimuron—ethyl residue and fungal communi—
ty structures in soil. Compared with the control, fungal diversity indexes were increased by sewage sludge compost(2%, 4%, 8% ), with the
maximum effects found at 4% compost. Soil fungal community structures were significant different at different growth stages of soybean(sow—
ing, flowering, pod and harvest), with greater diversity indexes at flowering and pod period than at sowing and harvest stages. Applying
sewage sludge compost facilitated degradation of Chlorimuron—ethyl in the soil. Based on sequencing of fungal 18S rDNA fragments, the
main fungal populations in the soil were Mortierellaceae, Saccharomycetaceae, Boletaceae and Sarcosomataceae. Saccharomycetaceae was
mainly related to chlorimuron—ethyl degradation,and Mortierellaceae was regarded as an indicator of rich organic matter and nutrients in
soil.
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Table 1 Physical and chemical properties and heavy metal contents of sewage sludge compost used

o AU R RGSRU RN WAGH AW A HRJE/g ke
g-kg? grkg’ mgekg? grkg? mgrkg? gekg? mgekg! Zn Cu Cr Ni Ph cd
6.92 305 31.2 36.5 11.32 714 18.6 342 0.17 0.14 0.04 1.03 0.84 0.37
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Table 2 Effects of sewage sludge compost applications on

chlorimuron—ethyl concentrations( g kg™ ) in soil

;0 A 2 THEM S5 L3 Gl
f5il/%  Sowing period Flowering period Pod period — Harvest period

Compost

e TR RRE T b TG bR T b
0 9.97 0.024 693 0.014 4.12 0.022 — —
2 9.98 0.014 6.06 0.008 3.65 0.037 — —
4 998 0.022 592 0.008 3.26 0.022 — —
8 9.99 0.014 576 0.014 — — — —
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Figure 1 DGGE profile of fungal 18S rDNA fragments

from the samples
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Table 3 Diversity indices calculated from the DGGE banding profiles
SRR FEFIH Sowing period TFAEI] Flowering period 4532 Pod period W] Harvest period

Evaluating indicator 20% 4% 8% 0 2% 4%

8% 0 2% 4% 8% 0 2% 4% 8%

S 9 10 12 14 10 13
H 209 219 228 246 237 256 271
E 095 09 097 099 097 097 099

13 8 9 16 14 6 7 8 8
256 218 229 248 240 204 206 208 207
098 097 098 099 099 09 095 099 0098

% 4 DGGE &8l Ek
Table 4 Related neighbors of DGGE bands

SR Bk RO EL P51 2 GenBank 4537 HILPEr%
Clone No. GenBank No. Most similar known sequence in Genbank and GenBank No. Similarity/%
A KF699144 Mortierella alpine [AJ271630.1] 99
B KF699145 Uncultured Sarcosomataceae clone [EF023583.1] 98
(0 KF699146 Mortierella elongata isolate CFR-GV17 [KF568908.1] 99
D KF699147 Phaffomyces antillensis strain NRRL Y-12881 [EF550400.1] 98
E KF699148 Zygomycete sp. AM=2008a isolate 105 [EU428770.1] 97
F KF699149 Uncultured Boletaceae clone [EF023416.1] 97
G KF699150 Tetrapisispora phaffii strain NRRL Y-8282 [JQ698887.1] 96
H KF699151 Mortierella sp. 15-10 [JF895929.1] 97
I KF699152 Uncultured fungus clone LTSP_EUKA_P2F19 [FJ553119.1] 97
J KF699153 Uncultured Mortierella clone LTSP_EUKA_P4011 [F]J553914.1] 98
K KF699154 Uncultured fungus clone LTSP_EUKA_P6J05 [F]554362.1] 95

A5 EHF SN AL R 95%~99% , 15 B 1 26 o [
7515 2 1T 50 AT RE S R — i o 11 ZRFTIR e b
B TS 2 5 A (fungus ) va b 7 B 4 S0k 55 )R
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Sfomyces) ELIR ElE R B 1 4545 B AR Zygomycetes )
LA ek B 1 2 IF RN Boletaceaes ) L SERE Fr
B 1 A ETERL(Sarcosomataceaes ) FLTA va R B

FIFHE AT MEGA 4 Y43 S8 514 2 R G AL
PR G R B 0T, WK 2 iR B3RS 11 400751
i3 BLAST X ARG b f5 , LSRR
ol ol 4 25 W (Mortierellaceae ) | EETRFL
(Saccharomycetaceae ) . - it 1 #} ( Boletaceae ) F1 [N 4
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etaceae ) 34 5 FEAR FE i B A OC R 5 2B R (Bo-
letaceae ) FI#E W EE B (Mortierellaceae ) & 1 A MLk
T i & bR, BRI US s Je HENE A A ek
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VIR A O

3 it
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(AT Y HERE AT LA = AR ) o SR A Bl 5 Ve it e
Fe g, B AR EOR 2 B E TS T RE S
GRS A 4R % 5%, Macdonald Z52F1 Gomes
SIS S BTG PR MENE vh E 4 JE 6 U E ) Z AR Y
M)

TEAM S, 5—HATEM & A B FC K%
o R BT B KRR 4> 9K Mortierella alpina (98% ) .
Uncultured Sarcosomataceae clone(99% ) F1 Mortierella
elongata isolate CFR-GV17(99% ) ,iX 3 ZEEIH R &4
KAEA P& 5w 0 b i s e ML v] U4
AN S R, AR TR EENAERK, BRI
DGGE 4578 H S inis Ve N A ¢ & , Pt AL H
F3E I, DGGE 4 H . AR I E AV 20
TR TS IR HENE At L ] S 2t DG 2R o BRI 2527
WL I T3 M Z RS St K- )
ARG, A UL FT DAL H IR 24, 50 E H
TEREFHAARA IS Ve HENEFIER N 2% 15 e R A AR i
B, S HARIMER R TR N Zygomycete sp. AM—
2008a isolate 105(97% ), % k42 FH Schmidt Z5127E Bl
TG AR A B ORI Bl A TEIRIR AT
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KF699148

EU428770.1 Zygomycete sp.
KF568908.1 Mortierella elongata
KF699146

KF699144

AJ271630.1 Mortierella alprine
KF699152

FJ553119.1 Uncultured fungus clone
FJ553914.1 Uncultured Mortierella clone
KF699151

J¥895929.1 Mortierella sp.
KF699153

KF699154

FJ554362.1 Uncultured fungus clone
| KF699145

L EF023583.1 Uncultyured Sarcosomataceae clone

| KF699149
'EF023416.1 Uncultured Boletaceae clone
| KF699147

_i KF699150
JQ698887.1 Tetrapisipora phoffii strain

B 2 18S rDNA 75l R &t
Figure 2 Phylogenetic tree based on 18S rDNA sequences

Boletaceae

VEF550400.1 Phaffomyces antillensis strain

Mortierellaceae

Sarcosomataceae

Sarcosomataceae

A TEAUITE iR LR TE R BAE K B 2%, ]
RERE S5 U T5 Y HENE J= L3 rh DL S R & A 22 1k LA
LA 2547 ¢, ] B S E AN A A K
FEA . 54 FARLB AR A Uncultured Bole—
taceae clone(97% ) , 72~ I 12 J& A LT, b A= T
& H A TR RN AT LA RS S 1398 e, B AT
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JE G 15 YRR AR I DG R e — 2B
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fiR Ry, A DA G AETFAEIITS s Je ENE 5
FE B, SR R BN Phaffomyces
antillensis strain NRRL Y-12881(98% )l Tetrapisispo—
ra phaffii strain NRRL Y-8282(96% )4 i H1 1 . G
ZLAEPV B — PR T DARRAR S R P LR 10 B8, 2246
DN T g TP 1% £ s Zhang SEP073 85 H — bR AT
& fip S M il [ 4 FH 1) L T8 Sporobolomyces sp. LF1, 1%
PRECRLJE TREREAY . Rl 3R B I B LT H.
A R A E R, T LAR) A HE 2540 D A G
RS i) S B R S e N S )
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57 HLLLJ K ARRL TR R SR 218 40t e 30 2 2l 76
B, X AIAeShtns e IR IE 15 2 s
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4 g
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HBEAS S JeHENE FEE RS I, SRR R A A R

(3) X it - 3B #E4 T ELRA 188 rDNA J R 1 43
Frml 0 B SR R BT 43y 4 28, Bl AL & R (Mor—
tierellaceae ) ¥+ 18 F} (Saccharomycetaceae ) . - BT 1
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