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Fungal Community Structure of Different Degeneration Deyeuxia angustifolia

Wetlands in Sanjiang Plain

SUI Xin'*, ZHANG Rong-tao’, XU Nan’, LIU Ying-nan’, CHAI Chun-rong’, WANG Ji-feng’, FU Xiao-ling”,
ZHONG Hai-xiu”, NI Hong-wei'*"

(1. College of Forestry, Northeast Forestry University, Harbin 150040, China; 2. National and Provincial Joint Engineering Laboratory
of Wetlands and Ecological Conservation, Institute of Nature & Ecology, Heilongjiang Academy of Sciences, Harbin 150040, China)
Abstract: To understand the wetland soil fungal community structure and diversity in different degeneration Deyeuxia angustifolia
wetlands, the topsoil (0-20) of three different degeneration D. angustifolia wetlands were collected in the Sanjiang Plain field
experiment station of the Institute of Nature and Ecology, Heilongjiang Academy of Sciences. The distribution and variation of soil
fungal diversity were assessed by high-throughput sequencing method. The results showed that Shannon-Wiener index increased from
marsh Deyeuxia angustifolia wetland ——>marsh meadow Deyeuxia angustifolia wetland ——>meadow Deyeuxia angustifolia wetland.
Sequence blast showed that the fungal taxonomy belonged to Ascomycota, Basidiomycota, Chytridiomycota, Fungi _unclassified,
Zygomycota, which dominant fungi were Fungi_unclassified (75. 12% ) , Ascomycetes (56. 56% ) , Basidiomycetes (72.65% ) in the
three degeneration wetlands, respectively. The fungal structure compositions and diversities of marsh meadow Deyeuxia angustifolia
wetland and meadow Deyeuxia angustifolia wetland were similar according to Heatmap analysis. The fungal community structure was
influenced by soil nutrients ( explained 88. 62% ) and plant composition ( explained 9.85% ) through the Variation partition analysis
(VPA). In conclusion, the fungal community structure was significantly different, which was influenced by soil water content, in
different degeneration Deyeuxia angustifolia wetlands in Sanjiang plain. The results may supply scientific basis for studying fungal
diversity and spatial heterogeneity in degeneration wetlands.

Key words : Sanjiang Plain; Deyeuxia angustifolia wetland; high-throughput sequencing; fungal diversity; community structure
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Table 2 Soil physicochemical properties of different denegation wetland stages

, ZERTIR 4 BA AR HARA HEE K E
31 pH
/g'kg_l /g-kg'] /mg-kg_] /mg-kg_] /%
w0 5.56 £0.01* 42.32 0. 12 2.27 £0.01* 17. 47 +0. 56 4.25 +0.07A 185 +0.11¢
wl 5.66 £0. 02" 44.23 £0.19"° 2.70 0. 02" 18.51 0. 56" 4.41 +0.08" 86 +0. 08"
w2 5.82+0.01¢ 47.91 0. 16¢ 2.88 +0.02¢ 20.17 £0. 56 5.15 +0.05°¢ 75 +0. 10"
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Table 3 Numbers and distributions of efficient sequences of fungi

KB/ bp 22k HorH/ %
1 ~200 7 0.00
201 ~300 69 542 98.74
301 ~400 811 1.15
401 ~500 70 0.01
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Table 4 Soil fungal diversity indices and abundances in different wetland denegation stages

B OTU Ace F55L Chao 75%% Shannon 5 %% Simpson $5%%
w0 199 213 206 2.33 0.090 2
wl 291 307 301 3.25 0.078 2
w2 260 270 268 3.49 0.076 2

B 2 TR V5 T - e Y e P R A, S TR AR
SRR Fungi_unclassified ) Ry B R AT ARy
PAFHF 1A ( Basidiomycota ) K FE I HE 5 4544, 1R HbiR
Ak ) Y b S5, R 0 TR ( Fungi_unclassified ) Ji
BT 71.82% T T HE ( Basidiomycota ) W
70. 63% . A HPFRM P HE MY 5% b4
5 F % T ( Ascomycota ) , (1% HE S BT 51 £
21.53% . {HPFEAE P HE A 5% B
1 ( Basidiomycota ) 4% & B ( Zygomycota) , i
ARG BT SEUY 34. 64% F15.13% . i e 1

HEMEM L 5% 18435 F 2 (Ascomycota ) |
H SRR AL PSR 22. 50%

F 5 AT RLFE Y /)N 00 b T A s 2 4 78
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)R AL BB i) 3 2 FL R RE I8 0T A AR ], 1T B 28 #
% A W 1] ( Chytridiomycota ) 1E {7 3 12 M Fb 1)
0. 17% B2 AE TR AR fa) AR AR A 2R 13X
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£S5 AEEMLEMERTEAR ITS rDNA F 3547
Table 5 Analysis of soil fungal ITS rDNA in different wetland denegation stages

Fik THPERHL(w0) THE AR (wl) FLAIRHL(w2)

J7 3% et/ % hdlkye Bl % J7 55 et/ %
Ascomycota 3957 21.53 10 349 56. 56 5164 22.50
Basidiomycota 371 2.02 6338 34. 64 16 675 72.65
Chytridiomycota 32 0.17 0 0. 00 0 0.00
Fungi_unclassified 13 804 75.12 674 3.68 758 3.30
Zygomycota 211 1.15 938 5.13 356 1.55
B 18 375 1 18299 1 22 953 1

2.4 BEELTHHT

Heatmap [#1J2F1| F I 1 53 287K - X i BT 35 1)
B HATRIS RIS FAE PR A OUT Hh e
()75 F AT VE S 3t Heatmap &0 DL B 2 E
HTE IR KT BT R TR S5 22 k.
el 3 AT 00 MR -8 TS rDNA BCE RS S5 A5 b AL
HE AT LL4 R 4 ) Clusters. ELIE7E 3 AN [E] A9 3
JEAAR A i A ] B F AL BN
B (Mucor) . 17 B L5 (Articulospora ) . B ER 7
W (Phoma) | 8T
( Mortierella ) B} BR B ( Epicoccum ) . i & £
(Lachnum) . /NERSEHIEE ( Microsphaeropsis) . 4L
A W ( Agaricaceae ) . FE T TH
( Leotiomycetes ) . 15 #& % W ( Devriesia ) . & T#
( Trichocomaceae ) ., 1B # 2& B ( Pseudogymnoascus ) .
i 5 F W ( Ceratobasidiaceae ) . % JE i W
( Piriformospora) . %001 ( Galerina) | LA f%E}
" ( Rhodosporidium) £

( Cryptococcus ) e

( Schizopora )

Cluster 1 FZALHE B R H (Mucor) | TR
(Articulospora) . B3R ( Cryptococcus) . 1E Cluster 1
X EL A FE AR U R R — VR AL R )
b — ) Y b AR A 1 3 R 2 TR AT

Cluster 2 F 244525 S % 16 ( Phoma ) | #f1%5
B ( Mortierella) . PAMBREE ( Epicoccum) | Fi & £
(Lachnum) . /NERFEFLTE ( ( Microsphaeropsis ) 5. M\
ESIRIC USRS A A Ny =i R RS E Y = ]
At 9 o 36 Y T R DU A AT 2 B A e — b
SeTt i BRI R A 33l W) L D A 7 1) T AR Ak
BRI

Cluster 3 = B 40 $5 24 £L & ( Schizopora ) . 4> I
(Agaricaceae) . 75 B ( Leotiomycetes ) . 154 %% I
( Devriesia ) 5. MK 3 °l DL &, 2 1L @
(Schizopora) . A>T ( Agaricaceae ) X — 7% EL 1 BE V5 )
2LV RN AR T TR 1 T R ) 7 ) 1 N
T B8 ( Leotiomycetes ) . {548 %% i ( Devriesia ) X —
e L TRTAE VA 110 = B8 T V55 T e AR VR V5 A e ) Y 22



3602

i

Fl 37 &

B

0 0.01 0.17

SO RS A2 E %

ﬁ@
e ricales_upclassified

Chael riales _uncl.nssiﬁeﬁ 3
o —

Articul
{ Jomos

| Sozres,

rathyciun > Cluster 1
e,
e

2 .
:;ﬁ_gmﬁ: tiid )

mpam?n unclassified

e

> Cluster 2
: is
¢ num
ia
a 5
ne_undmlied

ycms unclassified
g.r unclassified

&
3
AN

Jlaceae_unclassified

§%£Mw1m
elphgracese nclasified
m@m et fnclisified
;mx,%%&w ‘u.-c::Fm" ified

ogpha r.racaae_m]miﬁed
Dvi
¥ hcheg Lassified
Helotiales ih
il -_unclassified
Lr matpnm- :a
: ors ia!z: ml&;‘é@q

} Cluster 3

A

B3 ETFITS rDNA FIIH AR E
Fig. 3 Heatmap based on ITS rDNA sequences

(IS RX RSN

Cluster 4 FEEALHE & ( Trichocomaceae ) . {BAE
% Om fioMm F O
( Ceratobasidiaceae) . FIE AL ( Piriformospora) . 2%
146 ( Galerina ) 3% 5 ZEH L. MK 3 ATLUE
X — R A i R A B B I TR A R
Hb A =, VA AT R ) A 1 b 3 R A

BT, T 1 A ) T b A ) Y b )
TRLTE 7 5 PR RN ZE B L A 00T, T 15 b 1) L TR 454
A FEAAE R X R R Ay He e iR /S
TR AR A AL LE R 2, 3 NI 3R] LU
Eili.

( Pseudogymnoascus ) |

2.5 TIEEEEZFENES RN R MY 2D

RIS 253 53 Bt (VPA) E B0 Hr T 338

H%%ﬂ*ﬁ%%ﬁmﬂ;ﬁi%ﬁ% A 1) BT Rk

2 Pz g PR B AT DL R 98. 47 % (T A W
%M‘%*féﬁ'( K 4). Horp+3E pH ., AP, &
A EEA . SR LS KRS AR
IRERE T 12.60% | 11.76% | 14.85% | 13. 14% |
14.35% | 21. 92% WA= Z RE AR 4L, 53 SME )
ZREERRRET 9. 85% WA Z e AR 1L, X 1
T FEIREE R T RAE ) A R T U A W R VR 25 4
(1% FE LR ) PR 7



9 1 B A . VPO [RR AR B Be I 208 o S G A P 25 A L £l 3603

pH & 12.60%
A7 HLk 11.76%
B 14.85%
A 13.14%
AR 14.35%
hiEAKE 21.92%

4 FRETENERERBEZEAZIE VPA 5
Fig. 4 Variation partition analysis of the effects of soil variables

on the phylogenetic structure of fungal communities
3 g

3.1 MR/ S R AR PR R R
AR EE A TR T SR A
SRR | BH B s i AR S 0 T IR M A
LSRR AR Y BT LA, RO S TR 4
SN 25 B B AL 25 F A8 fk. XF 3 AN
[vi] A 760 (1%) = M8 TR V5 4540 Z AR e M T i B
TR VPRI Hb— TR VA ) Y M — ) R i A fl,
B P REIE S50 ZRE AR BOR TGN, 3X B | 145
FROTXT FL R VR S5 A A A A . TR,
WAL TRUCRE, B SR E & WA A2, |
THWETHAMAEY, REMNBUKIH T HEEZ
FEME. B R 7K 53 1 T B, VA T Ak ) A R
(EIRATS: L e T o (A R 13 o S/ e = SN
T — 1 RAFROREE, BIr DUE B T 5 i H T £
FEPE. EAT VPA 30Tl 50, - HERR R KXo B 1R A
TR LS R Y i BE B 1T 3K 88. 62% , Horh HIE S KR
RN 21.92% , WUEBA T8 /K ST AR 1 4
PR A5 B W AR . R AR X =
38 BB ETE 2 BRI oY 2 B, W K SC A
FEART AR & &, AR R E AR,
B E AR BRI g R B 4 K R R A I
BRI ZREPE. 3 RN AR SCRO B 58 45 SR 2 — 300, 16 A
MM K A T R, 3 A A B G R
AR SN T LT RIS Z R
3.2 AR LB B M A+ 1 FUE 25 A AL
TG WA 2 B R R AL PR b A
Yy Z R RN R I P R 2 R AR YLl i X
AN[FIVEH 1 35 B ITS tDNA A4 TR (£ 5)
TBVPEIRHb | V7R A o ) 0 bt A0 ) Y e - 3 A P

RREE ST AN AR | b 8 13 00 1) O B o A R T
B ( Fungi_unclassified ) , 5 S0 500 75. 12% ; 0
P AL B ) N B M T A0 R ORE O T
(Ascomycota) , 5 G FFEL Y 56. 56% ; Ffa) /it
Pl LT (I R H T 1 ( Basidiomycota ) , i &M
FPARRY 72, 65% . 38 L T DL M 4 A 28 AL Y
JE R AT REA O 5550 AN [F], VH R 1l AERUK
A i LB R VR A R DI OR R LT
A HEEAL R AR IS K R AL, AN,
TR SO TR R T @ F A A
AR, AR 1T AT LU Y, BUR 3 N ER DL /N 2
Jy FE AR (HE TR PR A P RS D VR )
B T HL R T S K R s o g, S
H A EWN AR LR R —. TR A
AELA) T SR G AR A RIS N, i )
RS AUAR N 5 A0, o3, B U 80T 3
FLB DL 98 0 RH T3 3. Tang %574 @3 40 #r
R AN [T 3R AR B 278 W /KT ) B0 b 1
B PR VS R ) BRI R K s R B
FRAEAS R N 1R SRR E M 25 A A B
2550, AR A TG K B, A YR I8 A5 A0 A5 Ak
T IEFR RN W LRI A —E 2 A IERUE
W2 A e HE AR AR T BT AU T R T L A R T A
AR AR H ETIE # TC G — 18, W AT K L
MAF5E.
3.3 A[EEEALKY B b 4 5 FR 2 FE AR AL

VLA D N e 7K 3 A SR BEURR 2
b K 73 A U I 2 X AREE 0 ) R 2 e v e A
S S AT, 9 BT (9 A8 T B 25 7K 43
AR, B R 8 B AR T R R e L
Cluster 1 HV B8 B X 28 H I — B AR KA T 1
PLRGE XA B B9 RREErh BT LS IR K 3 R, 6
BT 5 AR 2). AT S E A AN Cluster
2 OB AT B U R AE W R PR T BT LS
R IR B R X S B TV A A i)
R =, 0 7E T8 08 b B ) 0 b D) A 6 £ AIK.
Cluster 3 WA B J&E 76 10 B 1R L 841K, BE & /K A
TR T R A R W R ) 3 %) R DU A X
Bfm. Cluster 43X —JSHF I F R TR AL R )08
b HEAE R TTTE VR PR I A R A IR AR, ELE Y
FREZ BN Z R AYFEm , IF AR — P H Y,
FRUAHEFE WA B, I ARS8 4 IR HL K 73 2 /D ok
ST BT AR, BEZ N 2 R AT O3

— ROk, LR R RS A B A £



3604 AN 5%

F

2% 37 %

FEVEB R W) 3 R S R U E RS RGNS
Dy RE H vy, BE T X b S BR 85 A8 A 14 22 b 200
G SN NN 1 EMIDEE e & T L &7 i =i
Mo MR PRI HBAGA T e e fo) A0 e ) R R £k, A
AR X TR A ARG, X HLAT 245
2 B b A 7 R A — A B BRI 2
ST LY VAN N B PSR E R S PN
fiy, A 0 T T AR SRS 78 AT RS, Sl A= Wi
PESE R | DT A5 2 v A B LA — SR Ak Bk 9 OB
RGO A AR RN, X )2 H
H R O ARz —. T R bR s | 5t
A Y (P36 /N RD) R B AAT IR 1T L
FERR A SRR TR AR A 184 A0, 3t 23 X0 8
ARG IR U] B . B DI K AL T
W, KR IRAL, SR AT LS 8 i L S A= W i 2
FEPE (BRI R, B 520 AR 28 R AU AN Y
SN T AR 120 M A7 BRAY AT BEAI OR3P, A3
P 4 A2 251 .

4 HFig

(1) MR H7K T /D 2 I, /0N it 2 Y R 1 L [a] /)
2 R A N AR AL S, 48 ELTR VR R S
Hehn, i H AR SRR & A AR A, B R R R A
7 SRy HH TR A

(2) 1 X ELE ZEBEAY heatmap 43 M7 ] 1,3 4
AN [ 1R A 1 b B B L 1Y 2 BE AN (A Y, A BT
PLarA 4 A clusters, ANIa] B 2 22 8] =F B Bl 45 10 Hb
(TR, 2 B 43 AN ] g 4.

(3) 3L VPA 4347 Al A, 1 R Ak 5 3 8
RIS B[R] DL R A B 2 R R s 5 |
I A U R A R I U
Bk
(1]

Liu J J, Zheng C Y, Song C C, et al. Conversion from natural
wetlands to paddy field alters the composition of soil bacterial
communities in Sanjiang Plain, Northeast China[J]. Annals of
Microbiology, 2014, 64(3) . 1395-1403.

Zheng C Y, Wang G H, Liu J J, et al. Characterization of the
major capsid genes ( g23) of T4-Type bacteriophages in the
Wetlands of Northeast China[ J]. Microbial Ecology, 2013, 65
(3): 616-625.

Taufik M, Setiawan B I, Van Lanen H A J. Modification of a fire
drought index for tropical wetland ecosystems by including water
table depth [ J]. Agricultural and Forest Meteorology, 2015,
203 1-10.

Zhang 7. Q, Xing W, Wang G P, et al. The peatlands developing

history in the Sanjiang Plain, NE China, and its response to East

[4]

Asian monsoon variation[ J]. Scientific Reports, 2015, 5; 1-10

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[21]

Hu CJ, Fu B J, Liu G H, et al. Vegetation patterns influence
on soil microbial biomass and functional diversity in a hilly area of
the Loess Plateau, China[J]. Journal of Soils and Sediments,
2010, 10(6) ; 1082-1091.

Gryta A, Frac M, OszustT K. The application of the Biolog
EcoPlate approach in ecotoxicological evaluation of dairy sewage
sludge[ J]. Applied Biochemistry and Biotechnology, 2014, 174
(4):1434-1443

Xiong Q L, Pan K, Zhang L, et al.

deposition are interactive in shaping surface soil microbial

Warming and nitrogen

communities near the alpine timberline zone on the eastern
Qinghai-Tibet Plateau, southwestern China [ J]. Applied Soil
Ecology, 2016, 101 . 72-83.

Yin R, Deng H, Wang H L, et al. Vegetation type affects soil
enzyme activities and microbial functional diversity following re-
vegelation of a severely eroded red soil in sub-tropical China[ J].
Catena, 2014, 115 96-103.

XIHEE, i, MEL, 5. N PLFA FiksrHr & it
HHEBEYRRE SRR ). MRl R 2015, 51(6)
155-162.

Dan D, Zhang D P, Liu W C, et al. Diversity analysis of
bacterial community from permafrost soil of Mo-he in China[J].
Indian Journal of Microbiology, 2014, 54(1) . 111-113.
B, SREAS, PRI, 5. 3ET BIOLOG & 8Uf AT =Fh
AR BRI R S RE 25 [J]. RIEA R, 2013,
50(3): 618-623.

Wang N N, Wang M J, Li S L, et al. Effects of variation in
precipitation on the distribution of soil bacterial diversity in the
primitive Korean pine and broadleaved forests[ J]. World Journal
of Microbiology and Biotechnology, 2014, 30 ( 11 ). 2975-
2984.

PR, R, MR, 5F. RIS IRDE AL X FE R A
YIBHE TR Z AR [ )], AR, 2009, 29(2) .
740-748.

JUHGE, Mp/hale, TRUE, 45, M 4 OR[RIARIS V& i # A T
AR DR S RE SR AR HUF T[T ], JEatakll K
AR, 2013, 35(2) : 63-68.

Yoshitake S, Fujiyoshi M, Watanabe K, et al. Successional
changes in the soil microbial community along a vegetation
development sequence in a subalpine volcanic desert on Mount
Fuji, Japan[J]. Plant and Soil, 2013, 364(1-2) ; 261-272.
B, BN, BRI, AR, VLT IR BUR 2 R A
PERPRFIE S R HER IS [ J]. iRk, 2015, 36(5) -
1842-1848.

XIFW, £k, MR, 55 =70 EBEER N, 0 #kE
SHEBAE AL OT[ 1], FRERE, 2003, 24(1) : 33-39.
fapks, ZEHR, Bk, % S0P EREAAE L P K5
SRS RRE SO R [T]. R, 2004, 25(1) ¢ 133-
137.

Stach J] E M, Maldonado L. A, Masson D G, et al. Statistical
approaches for estimating actinobacterial diversity in marine
sediments[ J]. Applied and Environmental Microbiology, 2003,
69(10) : 6189-6200

Fotte, 01, IR, . A N b O 4
BUEM R S R [ )], B, 2006, 25(5):
550-556.

Wrexifi, V7B, 25U, ] PCR-DGGE 2} #T = VLiRHL 1



9 P05 =V A (1R AL B B /N 25 0 i - 338 B R T IR 4 A A AR Ak 3605
WEEPE S ZREMET]. BEER2ET5, 2012, 25 [26] Andersen R, Grasset L, Thormann M N, et al. Changes in
(11) . 1272-1278. microbial community structure and function following Sphagnum
[22] #EX, X%+, A%ED. KA LA R SR E RERR peatland restoration[ J]. Soil Biology and Biochemistry, 2010,
WA S LR [T]. K LR, 42(2): 291-301.
2004, 18(3): 115-117, 122. [27] Tscherko D, Hammesfahr U, Zeltner G, et al. Plant succession
(23] B0, sATAS. BT = A N A 10 A [ R B S Y + R Y and rhizosphere microbial communities in a recently deglaciated
WA AL )] REH2AR, 2010, 18(6) : 859-864. alpine terrain[ J]. Basic and Applied Ecology, 2005, 6 (4):
[24] Tang Y S, Wang L, Jia ] W, et al. Response of soil microbial 367-383.
community in Jiuduansha wetland to different successional stages [28] EF, XFEM, SEfmEE, & =V0F R8N 75 00 4 5
and its implications for soil microbial respiration and carbon ARSI SR T]. WL R (Rl 54
turnover[ J]. Soil Biology and Biochemistry, 2011, 43 (3) . i RMERR) , 2009, 35(6) : 691-698.
638-646. (297 BRwE, o8, RS, ZHORNICRERETHR[T]. W
(25] BPRAT. Bl RLAS ) A 4 0 N T30 i - AL W 1 7 E i, 2008, 25(1) : 26-27, 8.
[J]. BSR4 (R BT , 2011, 29(3) : 47- (30] B, MEE, Koz i EMEE A S R L I RE L

52.

0T]. BHAlE, 2013, 11(1) ; 114-120.



HUANJING KEXUE Vol.37  No.9

Environmental Science ( monthly) Sep. 15, 2016

CONTENTS

Temporal and Spatial Variation of Haze Pollution over China from 1960 10 2013 «eeeeeveeeserssesserumisssniininiiiiinin e FU Chuan-ho, TANG Jia-xiang, DAN Li, et al. (3237)
Concentrations and Size Distributions of Water-soluble Inorganic lons in Aerosol Particles in Taiyuan, Shanxi ««+«ssessesresneesesenneienes WANG Lu, WEN Tian-xue, MIAO Hong-yan,et al. (3249)
Characteristics of the Size Distribution of Water Soluble Inorganic Ions During a Typical Haze Pollution in the Autumn in Shijiazhuang -+ LIU Jing-yun, LIU Zi-rui, WEN Tian-xue, et al. (3258)
Variation of Size Distribution and the Influencing Factors of Aerosol in Northern Suburbs of Nanjing ««+eseeseereeeseesierenermeneniininennn WU Dan, CAO Shuang, TANG Li-li, et al. (3268)
Characteristics of Black Carbon Aerosol and Influencing Factors in Northern Suburbs of Nanjing =~ «+veoveeeeeeseesressssssnenmisininnnineens XIAO Si-han, YU Xing-na, ZHU Bin, et al. (3280)
Characteristics of Speciated Atmospheric Mercury in Chongming Island, Shanghai ++«+eeereseeesessrnssinnne LI Shu, GAO Wei, WANG Shu-xiao, et al. (3290)
Total Gaseous Mercury and Mercury Emission from Natural Surface at One Typical Agricultural Region in Three Gorges Reservoir  +++++++ WANG Yong-min, ZHAO Zheng, SUN Tao, et al. (3300)
Variation Characteristics and Sources Analysis of Atmospheric Volatile Organic Compounds in Changbai Mountain Station - *+ WU Fang-kun,SUN Jie, YU Ye,et al. (3308)
Characterization of Particle Size Distributions of the No-organized Lead Emission for a Lead and Zinc Smelter ««++«+sesseseeserereneneniencnenenns LIU Da-jun, WANG Jia-quan ( 3315)
Hydrochemical Characteristics and Sources of lons in Precipitation at the East Qilian Mountaing =~ ««+xessesrersersssesemeseniminennsnninssss s JIA Wen-xiong, LI Zong-xing (3322)
Pollution Characteristics and Ecological Risk Assessment of Vanadium in Sediments of the Three Gorges Reservoir ( Chongging-Yichang Section) +++r++sesseressesrsnsisnsisnnssiiniiniiinens

++ GUO Wei, YIN Shu-hua, XU Jian-xin, et al. (3333)
Distributions of Arsenic Species in Different Eutrophic Waters of Lake Taihu and Their Relations to Environmental Factors «+-«+-«+sessesee2 CHE Fei-fei, WANG Da-peng, ZHEN Zhuo, et al. (3340)
Spatial, Temporal Distribution Characteristics and Potential Risk of PPCPs in Surface Sediments from Taihu Lake «+«+++seeveeeee ZHANG Pan-wei, ZHOU Huai-dong, ZHAO Gao-feng, et al. (3348)
Distribution Characteristics and Source Identification of Organochlorine Pesticides in the Karst Groundwater System —«++«+esseseereereeeenenee ZHANG Mei,SUN Yu-chuan, XIE Zheng-lan, et al. (3356)

Comparison on the Hydrogeochemical Characteristics of Typical Karst Groundwater System in Southwest China, a Case of Qingmuguan and Laolongdong in Chongqing

......................................................................................................................................................... ZHAN Zhao-jun, CHEN Feng, YANG Ping-heng, ef al. (3365)
Fractions and Release Risk of Phosphorus in Surface Sediments of Three Headwater Streams with Different Styles of Water Supply -+++++ LI Ru-zhong, QIN Ru-bin, HUANG Qing-fei, et al. (3375)
Vertical Variation of Phosphorus Forms in Lake Dianchi and Contribution to Release »++-+++tesresrersesssenenensiinininiiiie LI Le, WANG Sheng-rui,JIAO Li-xin, et al. (3384)
Analysis of Distribution Characteristics and Source of Dissolved Organic Matter from Zhoucun Reservoir in Summer Based on Fluorescence Spectroscopy and PARAFAC «+e+reverrerseseereneenees

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" HUANG Ting-lin, FANG Kai-kai, ZHANG Chun-hua, et al. (3394 )
Absorption and Reflection Characteristics of Black Water Blooms in the Eutrophic Water ««++seseereeesiereneinininenninneninenen ZHANG Si-min, LI Yun-mei, WANG Qiao, et al. (3402)
Assessment of Ecosystem Health of Baogang Tailings Groundwater Based on Microbiome Index of Biotic Integrity (M-IBI) ~-eeseesessesseneenes AN Xin-li, CHEN Ting-ting, ZHAO Han, et al. (3413)
Relationship Between Landscape Pattern and Spatial Variation of Heavy Metals in Aquatic Sediments in Headwaters Area of Yuqiao Reservoir »«eoeesessesrerseresemienenennienensninincnnsen

............................................................................................................................................................ WANG Zu-wei, WANG Yi-wei, HOU Ying-ying, et al. (3423
Effect of Constructed Wetland Configuration on the Removal of Nitrogen Pollutants and Antibiotics in Aquaculture Wastewater «++-+«+=+++++- LIU Jia, YI Nai-kang, XIONG Yong-jiao, et al. (3430
Effects of a Symbiotic Bacterium on the Accumulation and Transformation of Arsenate by Chlorella salina —+++++esseseerresssessnenssninennens XU Ping-ping, LIU Cong, WANG Ya, et al. (3438
Effects of Nitrate in Water on the Growth of Iris pseudacorus L. and Its Adsorption Capacity of Nitrogen in a Simulated Experiment «+++«+eeseeseeeeeees WANG Bing, WEN Fen-xiang, XIAO Bo (3447
Adsorption Behavior of p-hydroxy Biphenyl onto Sediment of the Yellow River in Lanzhou ZHOU Qi, JIANG Yu-feng, SUN Hang, et al. (3453
Enhanced Pollutants Removal in a Municipal Wastewater Treatment Plant with Multistage A/ Process YIN Zi-hua, SHENG Xiao-lin, LIU Rui, et al. (3460

)
)
)
)
)
)
Performance of Nanofiltration for Improving the Drinking Water Quality in a Water Supply Plant with Micropolluted Water Resource -+ WU Yu-chao, CHEN Lii-jun, LAN Ya-qiong, et al. (3466)
LU Xin, LI Miao, TANG Cui-mei, et al. (3473)
)
)
)
)
)
)
)

Reaction Kinetics and Tmpacting Mechanism of Cr( VI) Removal in Fe®-PRB Systems
Adsorption Cd?* from Solution by EDTA-modified Silicate Nanoparticles

++ JIANG Shun-cheng, QIN Rui, LI Man-lin, et al. (3480

Analysis and Characterization of Multi-modified Anodes via Nitric Acid and PPy/AQDS in Microbial Fuel Cells ~ ««+sessersereeressesneneees SHEN Wei-hang, ZHU Neng-wu, YIN Fu-hua, et al. (3488
Adsorption Characteristics of Phosphorus Wastewater on the Synthetic Ferrihydrite ««+esereesessesemenennininennininenn CUI Meng-meng, WANG Dian-sheng, HUANG Tian-yin, et al. (3498
Performance of Bio-zeolite Constructed Wetland in Dispersed Swine Wastewater Treatment «+:«+«+-sseesersersessesssienenenniinienenenens MOU Rui, SHEN Zhi-giang, ZHOU Yue-xi, et al. (3508
Polyhydroxyalkanoate (PHA) Synthesis by Glycerol-based Mixed Culture and Its Relation with Oxygen Uptake Rate (OUR) +++eseeee- LIU Dong, ZHANG Xiao-ting, ZHANG Dai-jun, et al. (3518
Kinetics and Mechanistic Investigation of the Photocatalytic Degradation of Clothianidin —«+:++«eseeessesererssremienenenninnieee HU Qian, YANG Hai, SHI Ni, et al. (3524
Impacts of Industrial Zone in Arid Area in Ningxia Province on the Accumulation of Heavy Metals in Agricultural Soils =~ +++essesseesereeneeeseneens WANG Mei-e, PENG Chi, CHEN Wei-ping ( 3532
Pollution Characteristics and Health Risk Assessment of Polycyclic Aromatic Hydrocarbons in the Surface Soils of a Large Steel enterprise in the North of China «+eereeeeesererseesienennee

DONG Jie, HUANG Ying, LI Yong-xia, et al. (3540
JIA Guang-mei, MA Ling-ling, XU Dian-dou, et al. (3547

Vertical Distribution of Heavy Metals and lts Response to Organic Carbon in Red Soil Profile

)
)
Provoking Effects of Exogenous Zn on Cadmium Accumulation in Rice —«+etseesereersemsesesenenenninnenss e GU Jiao-feng, YANG Wen-tao, ZHOU Hang, et al. (3554)
Effect of Modified Biochars on Soil Cadmium Stabilization in Paddy Soil Suffered from Original or Exogenous Contamination «+«+++s=+++++++ YANG Lan, LI Bing, WANG Chang-quan, et al. (3562)
Performance of Bioleaching Combined with Fenton-like Reaction in Heavy Metals Removal from Contaminated Soil »«+-«++«+sssssseesrerssnesnennenens ZHOU Pu-xiong, YAN Xie, YU Zhen, et al. (3575)
Effect of Long-term Oil Contamination on the Microbial Molecular Ecological Networks in Saline-alkali soils *+ ZHAO Hui-hui, XTAO Xian,PEI Meng, et al. (3582)
Effect of Nitrogen Deposition on Soil Microbial Community Structure Determined with the PLFA Method Under the Masson Pine Forest from Mt. Jinyun, Chongging —:«+sessesseeeesessensenees
....................................................................................................................................................................................... ZENG Qing-ping, HE Bing-hui (3590)
Fungal Community Structure of Different Degeneration Deyeuxia angustifolic Wetlands in Sanjiang Plain «+«+eeseeseesesererensinieniensinicnen SUI Xin, ZHANG Rong-tao, XU Nan, et al. (3598)
Short-term Effects of Nitrogen and Sulfate Addition on CH, and CO, Emissions in the Tidal Marsh of Min River Estuary *+ HU Min-jie, REN Peng, HUANG Jia-fang, et al. (3606)
Variation of Soil CO, Flux and Environmental Factors Actoss Erosion-Deposition Sites Under Simulation Experiment +«s«exeeeeeseeseerereeneees DU Lan-lan, WANG Zhi-qi, WANG Rui, et al. (3616)
Interannual Variations of Soil Respiration and Its Temperature Sensitivity in an Orchard in Jinci Region of Taiyuan City «+:eeeeereeeeeeeenees YAN Jun-xia, HAO Zhong, JING Xue-kai, et al. (3625)
Influence of Biochar on Greenhouse Gases Emissions and Physico-chemical Properties of Loess Soil  +«+sxesessessersesenesenneneenen WANG Yue-ling, GENG Zeng-chao, WANG Qiang, et al. (3634)
Effects of Elevated Ozone and Nitrogen Deposition on Photosynthetic Characteristics and biomass of Populus cathayana ++ XIN Yue, SHANG Bo, CHEN Xing-ling, et al. (3642)
Effects of Canopy Temperature on Carbon Dioxide Exchange of Winter Wheat in Taiyuan Basin LI Hong-jian, YANG Yan, YAN Jun-xia (3650 )
Composition and Evolution Characteristics of Dissolved Organic Matter During Composting Process «+-«+essesserseesemenensinenenneinsnnennnnen LI Dan, HE Xiao-song, XI Bei-dou, et al. (3660)
Effects of Acidic and Basic Modification on Activated Carbon for Adsorption of Toluene «+:+vsevseersersesssinsenenninininiin LIU Han-bing, YANG Bing, XUE Nan-dong (3670 )



(CAEMEFEYE 6 BREZERS

£ & BA
BIES: B RE BN

o
%OE. (REREEHT)
TEVL EAR EUE EZZE HON B OoE LEE
N o Y73k =
FOKE KEE N s w0 RS ARE
A BEAE 2 AR R I BkE B &
Wt NG 3] 3 s
WO B R W N W W B
-
w3 ENVIRONMENTAL SCIENCE
( H};J'AJ‘NJINC;: KE)ﬁ(JUJE) (Monthly Started in 1976)
(HT 1976 4F- 8 1))
201649 H1SH %37% o Vol.37 No.9 Sep. 15, 2016
F & hEPFERE Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A = - - Protection
e B OB School of Environment, Tsinghua University
. BAREAE) G E RS E:llf:();-in o b ilI;IAEd"Itinic?iB d of Envi tal Sci (HUANJING
. e s s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S Domestic All Local Post Offices in China
EShE&IT  HE EPRE A S E R RA T Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
120. 00 J© ES&EITRS: M 205

BRSNS FET





