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Effects of Microbial Diversity on Soil Carbon Mineralization O )
AN Li-yun, LI ]un—jian* , YAN Jun-xia, LI Hong-jian - p
(Institute of Loess Plateau, Shanxi University, Taiyuan 930006 China) I 2 { W ;‘,a-"'
Abstract; Soil microbial community plays ap-important role in ecosystem functions ;; however l],ttlells known about the 1mp0rtd.nce of
microbial diversity to the.ecosystems. In this study, setial dilution of soil suspensmn (10 4 , 1077, and 107°) was,_petfofmed and
inoculated into the st?nhzed soils that form the broadleaf lg;nxed forests in Pangquang@u The chanfre in the carbon mineralizafion rate
and the pattern of the Ld.I‘bOI’l source utilization were studied _,by titration, Biolog Eco’y “ahd dther exBerlmentdl methods. The results show™
that after belng mQubated for six weeks, carbon .mlnerahzatlon rate, the cumulative amount of carbon mineralization , average “well color
development (AWCD) and diversity index (Shannon Meclntosh, and richness index )‘,bf DIl were “significantly higher thaf those%of the
D5 treatment. [The cumulative amount of Larhon mlneythdtlon and AWCD was fstrongly and inversely correlated with richnéss.
Pnnmpal eomponent analysm and one-way ANOVA also indicated that the patterns of carboir source utilization of microbially diverse soil
werenﬂlffenent Therefore, sthe loss of microbial diversity affe("ts the carbon mineralization rate and*the pattern of carbon source
utilization, leddmg to| functional changes in @rrestrial ecosyste-n‘l'; In the management of forest soils, the effects of soil microbial
diversity on ecosystem. functions should be considered.
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(P <0.05), DI 5 D3, D3 5 D5 AbFJC i 2% 2%
S FESESRAI, A5 R BRAR T AL R AR,
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Fig. 1 Dynamics of the mineralization rate in different soil typés
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Table 1 AWCD, K, and S of soil microbial
community in different soil types
Ak 7 AWCD K S
D1 1.04 £0.0la 1.41 £0. 05a 0.213 +0. 005a
D3 0.79 £0. 04b 1.26 £0. 03a 0. 187 +0. 004b
D5 0.74 £0.07b 1.03 £0. 05b 0. 178 +0. 03b

1) RRISFHERRZER B (P <0.05), FF

2.3 FRBEAEER X S A A U e A5 D) e 2 RE
ip=Al|
5 AWCD #H{el, D1 43 Shannon, McIntosh Fl

w R R K, RV DI Liﬂi%ﬁi%ﬁ%@
B2 | ST AR H R BRIRR F R ety D1 Ak 38
Shannon F5%0 W3 & T D3 A1 D5 AbBLOP <b 05),
D3 5 D5 Ab BRI 3% 25 5 DI AR Mclntosh i
$05 D3 AAELE R % 5 | 49 DI uﬁﬁ%ﬁfm
mj:fiw&%mﬂ*z& 1E'j:i§%m¢%ﬁaf%ﬁﬁﬁﬁ?ﬁ
FIHE jjixﬁﬁ%i“ﬁ% Dl &Iﬂ$*’f“&.§&'ﬁiﬁ
=T D3 HI 135 ALIE(HKO 05) VLI ZAE e
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AW R E R TR BB 1. Simpson 48 BU7E 2548 B
A i 28 5 (P <0.05) , L% 2.

o %29 hiﬁﬁi%ﬁi%%#lﬂaﬁt
Table 2 Diversity indices in boll microbial community at incubation time of 96 h
Copb Shannon 5§44 Simpson 5% Mclntosh F§%% F @R
D1 3.16 £0. 03a 0.96 £0.000 4a 6.63 £0.07a 27.33 £0.33a
D3 3.08 £0.03b 0.96 £0.002 1a 6.31 £0. 18a 19.00 £0. 58b
D5 3.05 +0.01b 0.97 £0.001 4a 5.68 £0. 14b 15.67 £0.67¢
2.4 B BB M B 0 B 96 R B 10 —
|y 10 - g .
A 8
F L5353 (PCA ) KRR AL PR B A 3 ik 05 .
e Al b A IR A R AR s (I 4) . R g 0k -
96 h WG BE #EAT LA o B, 2 A FE L i
PC1 5 PC2, 435 Al D) fif B A8 & 47.35% FI
30. 61%. AIFELLERE PC i BT B Ao 5, % o | |

T4 =25, B D1, D3 Al DS. %45 Ab B 3 543
AT R I 250, K D1 5 D3| D5 AHEHA
WEZES D35 D5 MBI E FEZER (P <0.05).
ADL PC1 AT PC2 f8 IX 43 AN [ b 3 4 S8 5 A6 W ) A
TR RHIE.

PCL I PC2 RFEF M, D1:1~3, D3:4 ~6, D5:7 ~9
B4 TEGETEGEMEECHERS SR
Fig. 4 Principal component analysis for carbon utilization

of the soil microbial community in different treatments
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Table 3 Loading matrix of principal components
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Fig. 6 Heat map of utilization of the 31 carbon substrates in different soil types
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&j{%ﬂﬁ%ﬁ@%%ﬁ(])<0 05). i & 40 0. 946
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N y Y N 2y - H Ry ——
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520 reS) | TR 2’6'9'12
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B = R U 43 B4 10. 67, 9. 33 il 6. 67 Fift,
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LRELF(P<0.05). 5 D1 AbFAHI, D5 4k
P S WXt RS . D-2F4E B | LKA R L L-
IR | HE mE-L-A 2R . R R R R
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EFUMERE R 09 A 2 X o-D-FLBE . B-H
FE-D- AT | LORFE N R | nhi 40 | AR aEHE
B D, L-o-BERRH I, RN | 2- 558 IR Al

y-F2 TR AR B AR Che AR R R <
0.02). HERAEHrRI 3 AMHR FPIZ, Hip
D3 5 D5 HH—K.
2.5 TIERUEWIRACE D RE 2 TR ES AWCD
1 EFAT AL 1 AH 53 AT

7 R R it 5 AWCD | Shannon $5%L
Mclntosh $& %0 Fl & & B 2 M & 2 IE A0 ¢ (P <
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F 5 R E IR A A B e AR A 32
FEE, 5 Simpson # B3 FUAHC.
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Fig. 7 Correlation analysis between diversity index, AWCD, and cumulative carbon mineralization

3 g

3.1 hHEmE R

TR DR E R AL R D RE 2 R, R
Nz B M EY FEE W, 5 e 2R
Pt —E B2 AT IR, RIS
FERRBEIR N TR E Y 2R, Be IR R
AERRERR TR A A R, TR AR HARAEDS
ARG (), XA R s P

Yan %54 UE SR R AL B A IR T A R VR R 2
Fiﬁﬂ’]ﬁ’(i%%ﬁ%#@ Philippot Z L1490 30 &2

FEVE R A 52 0 SR W v i TR R R R T
PEAR B AL R AR 2 ZRE VRS R, TERE TR BOR
FHw R o i I U Rk T R, R IBE A B
FRAF RGN, AN [R]Ah BE A R 0 Ak R 2 e N Je
Fﬂfﬁﬂﬁtﬁ (ERTE R IR AR B ) — S RNy
W, X AT RESE RO KT BB IR A B, BEE B AR
Hﬂﬂ*ﬁﬁﬂ,%ﬁkﬁ’*’ﬁm% BT BIHAE, P R



10 Qe

s BEEZ AR X S A G RAAE A 32 ) 4425

BN R WSS, FEXEIRE W, B TR W X R
fi A LR S A = A, PRt B 55— AR
INEE. T T, R SRRIN, IR LR
HZMMENMHEIE, DI 5 D5 A BEZEF (P
<0.05), D1 5 D3, D3 5 D5 bR EER, &
Tk E R M. TR R)E, AR
RO - S F R TC B 25 5, Bt HERR T AR
a0 b R Ak 3 RN R AR b R A R .

Zr b, ARURHEWT Y A ZAEPE B S T
W AL R R, X R A LIRS RS
DA AL
3.2 TIEMAEYIRER I REZ FETE BT

K45 WG, R A Biolog Eco MuffF o8 364/
YRR IACII e 25 SR i 1 i 5 1 ) FH A
A2 FEEARE S T, D1 ABEAY Shannon
MeclIntosh 1= & B 48 %08 i 3% & F DS AP (P <
0.05), FREATHERE.: © —&BE MBS
TIEAEY 2R, (BB RS, 2N
O i 25 TR L ) ST T ARG, 9K T 0 o =288 3 £
RAARC AT R o 1 50 BE 38 A% 2] 78 F2 B 1 22

XS DS AL D3 ARFIARLE, %ﬁﬁ%ﬁmﬂ

FHEBUN. QB BT AEBESR T Rl 37
X g, i 5 ey ROR G A 47 %ﬁg”iﬁﬁ
@R R FEZE T T WRh 2 IS5 4R 2 | 1T i 5
ﬁﬁ%*%wmﬁﬂ$ﬁrv%ﬁ@¢kgﬁm

ﬁ’ﬁéﬂ%*l—] E’Jﬁikl_ﬁﬂzﬂf I} Tt[c@ﬁ:g;{q; P (271

AWDQ%%FKﬁ%i#ﬁﬁ&mm%ﬁﬂﬁ
ey, AR AR M BUE . XT 96 h i
AWCD HATHRZR 7 25508, R IWAS [F) b 2 4 38 63
A AWCD B 5 B[R] (%) 3% i 522 32 8 H0r 355 1 A
X, H D1 4b# AWCD &% F D3 il D5 kb B (P
<0.05). X 1] HE A P A A R A L 4 b 22 1 2
fiX, SRR FHEE 5, 5EA#FHML. A
& Wertz 557 & LR bR 92 50 S 3500 A 1 2 R M D
AR EEAS JE DA S ) A 3 L0 A [ Z0HR k]
REJE P R SR AR - BEY R A B AN 25 A AN TR], PR e
SRR i R AR A 2 5

it PCA 43Hr & BRI FRAE PC i BL T W]
WA, BRRT 4o =25, B DL, D3 F1 D5, H
5 PC1 W EAHIC R IE A 22 Fl, E2 oK1k
YRR, KRR AR, 5 PC2 I
FHERBRIEA 5 Fh (P <0.05). &t R B
AP ON =25 L AT, AN R B4 BE - A
YIRETEIE L T 45 B IR AR DI REHRAE, HL D1 Ak

P AU W % B K AL B W 25 (TR D-4F 4 —
W) | AR (LASERR .. L- AR ., HAEAR-L-4
SR | BR2E(NERIR H e ) | Beds (R Sk ) AR
K(y-FHEETWR AHERR) WFH EE 5 T D5 b3,
X D=2 2L I R 1 A 5 AIKF DS Ab B (P <
0.05). IXTIfgEH NTEMBLAIE, mTRHEE
s, PR 2 2R 0T 2 0 Sl A P bR A 5
TS T AR A A R FUR LR (G, R
LR R 1) 1) R0 20 A 1

AWCD R R AE (K {H) B A AR 3 A 4 2 B b ik
[N SO IVA . i A B IVE 187 ) NI -8 =Yg e
FERW TAESM AL, MPIRRITTRINATEES R
girh, ANFEEFN R EE MR DR, — R
TEJ AT LU 53— oA, Ik, R ZRETERE
XHES RGeS ARBF5E DI
AEFEAY K H 537 T DS AFL(P <0.05) , #EW DI
AbEE A RE A Y REVERS , BV AR R B D1 b
ﬁ%%%ﬁ%%ﬁAwmﬁzﬁm?DS&ﬁ'%
%T#mﬁﬁi BRI, ﬁ%%ﬁﬁ%

, ARSI RE g

Zi i%ﬁi%%ﬁzﬁ&%i%%H%L
S I 34 0 B S BT ARG | )
%%MT%%&E%%%EWM(§M¢,iﬁﬁ’

AR B QA o 5 R SR, it
mé??ﬁmﬁ .
T4 H&i

(1) AWTFEHEWTE JE S B AR DR3P DX iR 52
M, IR ZAEPER AR 2 SR T R R
WALHCR A Z T e, MEHAE R RGE DI RE A8

E/ un

(2) YIRhZ RS e 4 98 p B IR PR, 2

RETUAR B ma fih.
B2k
[1] P8z, &4, A, & HEIEAME PSBO6 X B

PR RAEY R SR [ 1], FEFRE, 2017, 38(2) .

735-742.

Luo LY, Jin D C, Zuo H, et al. Effects of Rhodopseudomonas

palustris PSBO6 on pepper rhizosphere microbial community

structure [ J ].  Environmental Science, 2017, 38 (2). 735-

742.

[2] Baldi A, Batary P. Spatial heterogeneity and farmland birds:;
different perspectives in Western and Eastern Europe[ J]. Ibis,

2011, 153(4) ; 875-876.

[ 3] Wright D H. Species-energy theory: an extension of species-area

theory[ J]. Oikos, 1983, 41(3) : 496-506.

[4] OBrien E. Water-energy dynamics, climate, and prediction of



4426

woooH

2% 38 &

(5]

[6]

[7]

[10],

(1]

woody plant species richness: an interim general model [ J].
Journal of Biogeography, 1998, 25(2) . 379-398.

SO, AR, AR, A ASRIBEACE R AR R B
XT*V‘]*%’L%%#EE%AU“E'JQ W[J]. HIERE, 2016, 37
(8):3208-3215.

Jing X X, SuZZ, Xing HE, Biological effects of ZnO

nanoparticles as influenced by arbuscular mycorrhizal inoculation

et al.
and phosphorus fertilization [ J]. Environmental Science, 2016,
37(8): 3208-3215.

W, M, BITE, 45 LS REARMORAR G L
HERLA: W) PLEA Urip BRI IOAE 4[], PREERE, 2015, 36
(12) : 4667-4675.

Zeng Q P, He B H, Mao Q Z, et al. Effects of different altitudes
on soil microbial PLFA and enzyme activity in two kinds of forests
[J]. Environmental Science, 2015, 36(12) . 4667-4675.
Sayer E J, Oliver A E, Fridley J D,

microbial communities and plant traits in a species-rich grassland

et al. Links between soil
under long-term climate change [ J]. Ecology and Evolution,
2017, 7(3) : 855-862.

XuZ W, Ren HY, Li M H, et al. Environmental changes drive
the temporal stability of semi-arid natural grasslands through
altering species asynchrony[ J]. Journal of Ecology, 2015, 103
(5):1308-1316.
Kelly E L A, Eynaud Y, Clements S M, et al. lnvggﬁgating
complementarity

oecologia, 2016/ 182 (4) -

functional redundancy versus in  Hawaiian

herbivorous coral reef fishes[ J].

1151-1163. ‘ | =
“Toreau M. Doe% functlonal redundancy exist? J], ()lko"s,-
2004, 104(3) /606-611. 4 ;.3*’.,

1 Moya A, F.errel M. Functional 1edund.ancy-1nduned btd}nhly,gf
gut mlcroblola Sul)JE‘(‘tf‘d to disturbance E_J

“ Migrobiology , 2016, 24(5) : 402-413.

J j Tifnds in

["12]‘, Rouék J, BrookP% P C, Baath E. Contrastings 5011 pH effe(‘t% ony

[13]

[14]

[15]

[17]

! darbon

funoal and .,.ba(lenal growlh suggest funclltmal redimdaney” “in _.-"".

mlnerahzatlon [ J]. Applied and Env1ronmental
Mli‘é“lrobiolugy, 2069, 75(6) : 1589-1596.

Naidoo R, Balmford A, Costanza R, et al. Global mapping of
ecosystem services and conservation priorities[ J]. Proceedings of
the National Academy of Sciences of the United States of
America, 2008, 105(28) : 9495-9500.

Philippot L, Spor A, Hénault C,
diversity affects nitrogen cycling in soil [ J].
2013, 7(8) : 1609-1619.

Hol W H G, De Boer W, Termorshuizen A J, et al. Reduction of
rare soil microbes modifies plant-herbivore interactions [ J J.
Ecology Letters, 2010, 13(3) ; 292-301.

Bekku Y, Koizumi H, Oikawa T,

Loss in microbial

ISME  Journal ,

et al.

et al. Examination of four
methods for measuring soil respiration[ J].
1997, 5(3) . 247-254.

Delgado-Baquerizo M, Giaramida L., Reich P B, et al. Lack of

functional redundancy in the relationship between microbial

Applied Soil Ecology,

diversity and ecosystem functioning [ J]. Journal of Ecology,

2016, 104(4) . 936-946.

[19]

[20]

[21]

[24]

[25]

[26]

[27]

(28]

[29]

o, WL, RN, AR RUEMAESHIS AT BIOLOG
JIEIEAR BT[], AEZSS4, 2010, 30(3) : 817-823.
Wang Q, Dai J L, WU D Q, et al. Statistical analysis of data
from BIOLOG method in the study of microbial ecology[J].
Ecologica Sinica, 2010, 30(3) . 817-823.

XNEE, X5, BT, % WHBEIpEy i aR o 2
FRERMR X RO SR [ V], IhBERkE, 2016, 37(6) -
2141-2148.

Liu X, Liu B G, Chen Y W,
chlorophyll a to water level fluctuations in Poyang Lake[ J].
Environmental Science, 2016, 37(6) : 2141-2148.
Nunan N, Duday A C, e al.
mineralisation responses to alterations of microbial diversity and

Biology and Fertility of Soils, 2013, 49(7) .

Acta

et al. Responses of nutrients and

Juarez S, Soil carbon
soil structure[ J].
939-948.

Vivant A L, Garmyn D, Maron P A,
and structure are drivers of the biological barrier effect against

PLoS One, 2013, 8(10):

et al. Microbial diversity
Listeria monocytogenes in soil [ J].
€76991.
Pedros-Ali6 C. Marine microbial diversity; can it be detﬁlﬁmined‘]
[J]. Trends in Microbiology, 2006, 14(6).; 257-263.
Coste J H. #The principles and practice of ﬂle Dihllph'r:r;lethods of
sewage disposal By W. 'E. Adeney. Cdmbridge p'{.lblic_heallh
series. hdlted by G. |S. Graham Smith, M. D. P S and
J. E. PUI'V]S M. A. Pp xii + 161. Leindou; Ldmhﬂdge
umverslty press ,; #1928, 1125, 6d[J]. Journal|of Cflerr_}fcal
TcLhnelogy and’ Blotccbnulogy, 1928, 47(43) . T123- 1)24
Yan Y Kuramg,e EE, Khnkhtlmer PGL, et al RBVIS]tlng the
dllunon prucedure ubee* to mdmpulatc microbiat blOdlYeI‘blly m 1
lerreamal $ tems[J]. Applied and anlronmenlal Mlcroblolo
2015, 8L(IB) :/4246-4252.
X5 EW@ 4%{‘% . 7J<$mf’1‘1‘ﬁﬁﬂ:1“ﬁéli%$%
BRI 1 B L ). SRBERL, 2015, 36(8)
3011-3017.
Zhao Z R, Cui B J, Hou Y L, et al. Impact on the microbial
biomass and metabolic function of carbon source by black soil
during rice cultivation [ J ]. Environmental Science, 2015, 36
(8):3011-3017.
Loreau M, Naeem S, Inchausti P, et al. Biodiversity and
ecosystem functioning: current knowledge and future challenges
[J]. Science, 2001, 294(5543) . 804-808.
Watt M, Hugenholtz P, White R,

of native bacteria on field-grown wheat roots quantified by

et al. Numbers and locations
fluorescence in situ hybridization ( FISH) [ J]. Environmental
Microbiology, 2006, 8(5) : 871-884.

Wertz S, Degrange V, Prosser J I, et al. Maintenance of soil
functioning following erosion of microbial diversity [ J ].
Environmental Microbiology, 2006, 8(12) . 2162-2169.
BAIE, FZEW. TIERUE YR R 5 s SRR
[J]. A=4&23, 2015, 35(20) ; 6575-6583.

He J Z, Wang J T. Mechanisms of community organization and
spatiotemporal patterns of soil microbial communities[J]. Acta

Ecologica Sinica, 2015, 35(20) ; 6575-6583.



HUANJING KEXUE Vol.38  No. 10

Environmental Science ( monthly) Oct. 15, 2017

CONTENTS

Correlation Analysis of the Urban Heat Island Effect and Its Impact Factors in China «++seesressessssesenssmminiines CAO Chang, LI Xu-hui, ZHANG Mi, et al. (3987
WU Wei-ling, XUE Wen-ho, WANG Yan-li, et al. (3998
WANG Zhen-bo, LIANG Long-wu, LIN Xiong-bin, et al. (4005
WU Dan, ZHANG Fan, LIU Gang, et al. (4015

Application of Satellite Remote Sensing in NO  Emission Control
Control Models and Effect Evaluation of Air Pollution in Jing-Jin-Ji Urban Agglomeration

Pollution Characteristics of Aerosol Number Concentration in Winter and Spring in a Northern Suburb of Nanjing

Source Apportionment and Size Distribution of Aerosols at Lin’an Atmosphere Regional Background Station During Winter — «+++++++++- SHI Shuang-shuang, WANG Hong-lei, ZHU Bin, et al. (4024
Seasonal Variations in Particle Size Distribution and Water-soluble Ton Composition of Atmospheric Particles in Chengdu ++«++sseseeseseeseereeness TAO Yue-le, LI Qin-kai, ZHANG Jun, et al. (4034
Seasonal Variation and Source Apportionment of Water-Soluble Ions in PM, 5 in Quanzhou City ZHANG Yun-feng, YU Rui-lian, HU Gong-ren, et al. (4044
Chemical Characteristics and Sources of Heavy Metals in Fine Particles in Beijing in 2011-2012  +++seereevervserenneinsienenennnnnne ZHOU Xue-ming, ZHENG Nai-jia, LI Ying-hong, et al. (

Pollution Assessment and Source Analysis of Metals in PM,  in Haicang District, Xiamen City, China «seeeressesssisnneiininin ZHAO Li-si, YU Rui-lian, XU Ling-ling, et al. (4061
Characteristics and Health Risk Assessment of Metallic Elements in PM, 5 Fraction of Road Dust «+«+xeseseerereseeesssenssinienes ZHANG Jing, ZHANG Yan-jie, FANG Xiao-zhen, et al. (4071

Seasonal Variations in PM, and Associated Chemical Species in Jiuxian Mountain in Fujian Province WEI Ya, LIN Chang-cheng, HU Qing-hua, et al. (4077
Characteristics of 2-C6 Hydrocarbons During the Winter Air Pollution Period in Beijing Urban Area LI Yue, WEI Wei, YANG Gan, et al. (4034
Analysis of Atmospheric Particulate Matter Pollution Characteristics by LIDAR in Beijing During Spring Festival, 2016 +«+esseseerserseseseneneenes SHI Lin-lin, LI Ling-jun, LI Qian, et al. (4092
LI Lei, ZHAO Yu-mei, WANG Xu-guang, et al. (4100
ZHAO Hai-juan, XIAO Qiong, WU Xia, et al. (4108

Distinguishing the Properties and Sources of the Dissolved Organic Matter in Karst Reservoir Water During Winter Using Three-Dimensional Fluorescence Spectrum Technology: A Case

Influence Factors and Sensitivity of Ozone Formation in Langfang in the Summer

Impact of Human Activities on Water-Rock Interactions in Surface Water of Lijiang River

Study in Wulixia Reservoir of Guangxi Provinge «+-«t«seesrersessssesenenenninineniiniins e LU Xiao-xuan, PENG Wen-jie, LI Qiang, et al. (4120)
Analysis of Temporal and Spatial Variations in Trace Element Migration in Karst Critical Zone; An Example of Jiguan Cave, Henan = -w+eeveee: LIANG Sha, YANG Yan, ZHANG Na, et al. (4130)
Eutrophication and Characteristics of Cyanobacteria Bloom in the Summer in Guishi Reservoir ««+stssessesesesesensissineisiiiiinn GOU Ting, MA Qian-li, WANG Zhen-xing, et al. (4141)
Spatial and Temporal Distribution of Chlorophyll a and Its Relationship to Algae and Environmental Factors in Aha Reservoir ««eeseeseereesesesereenes LUO Yi-fu, LI Let, LI Qiu-hua, et al. (4151)
Spatio-temporal Variations in Phytoplankton Community in Shahe Reservoir, Tianmuhu, China «:s:eseeeesererenermenenennenene SUN Xiang, ZHU Guang-wei, YANG Wen-hin, et al. (4160)
Spatio-temporal Variations, Contamination and Potential Ecological Risk of Heavy Metals in the Sediments of Chenghai Lake - ** YU Zhen-zhen, LIU En-feng, ZHANG En-lou, et al. (4169)
Characteristics of Phosphorus Output Through Runoff on a Red Soil Slope Under Natural Rainfall Conditions ««+«+s=seessereensesereereees ZU0 Ji-chao, ZHENG Hai-jin, XI Tong-hang, et al. (4178)
Occurrence,, Distribution and Health Risk of the Phthalate Esters in Riparian Soil in the Fluctuating Zone of the Three Gorges Reservoir — +««+sessesseressesersenesenenenisnininennsinennennen

............................................................................................................................................................... YANG Ting, HE Ming-jing, YANG Zhi-hao,

Seasonal Distribution, Composition, and Source Apportionment of Polyeyclic Aromatic Hydrocarhons and Organochlorine Pesticides in the Main Stream of the Luanhe River -

...................................................................................................................................................... WANG Yi-zhen, ZHANG Shi-lu, KONG Fan-qing, et al. (4194)
Occurrence and Human Exposure Risk Assessment of Organophosphate Esters in Drinking Water in the Weifang Binhai Economic-Technological Development Area ««+xessessesseseesennennenens

..................................................................................................................................................................... DONG Zheng, MA Yu-long, LI Jun-i, ef al. (4212)
Contamination Characteristics and Human Exposure to Organophosphate Flame Retardants in Road Dust from Suzhou City LI Jing, WANG Jun-xia, XU Wan-ting, et al. (4220)
Cancer Risk of Human Intake of PAH-Contaminated Particles Based on Hand-to-Mouth Activities ++«++xseeereerseresnenennnenicninenenns TONG Rui-peng, YANG Xiao-yi, ZHANG Lei, et al. (4228)
Spatio-temporal Evolution of Groundwater Vulnerability Based on Spatial Autocorrelation ««+:«+«ssessesesssserenenmnienienenieinenns LIU Yu, LAN Shuang-shuang, ZHANG Yong-xiang, et al. (4236)
Preparation of Ag-Agl/CN/MA Composites and Their Visible-light Photocatalytic Performance ZHANG Sai, ZHANG Li-li, HU Chun (4245)
Effect of Eichhornia crassipes on Ammoxidation and Denitrification Microorganisms in Eutrophic Freshwaters —«+«eeeeeseeseesrsenenesinsenenees 11 Jie, JIANG Li-juan, WANG Xiao-lin, et al. (4253 )
Utilization of Copper ( Il ) Wastewater for Enhancing the Treatment of Chromium ( VI) Wastewater in Microbial Fuel Cells «+++++++- XIONG Xiao-min, WU Xia-yuan, JIA Hong-hua, et al. (4262)
Efficiency and Microecology of a Soil Infiltration System with High Hydraulic Loading for the Treatment of Swine Wastewater —«++++++=++-++- SU Cheng-yuan, LIU Fan-fan, ZHONG Yu, et al. (4271)
Effects of Bacteria on the Growth of and Lipid Accumulation in Chlorella pyrenoidosa Cultivated in Municipal Wastewater TU Ren-jie, JIN Wen-biao, HAN Song-fang, et al. (4279)
Enhanced Antibiotic Resistant Bacteria Removal from Wastewater Treatment Plant by Different Disinfection Technologies LIU Ya-lan, MA Cen-xin, DING He-zhou, et al. (4286)
Coking Wastewater Treatment Efficiency and Comparison of Acute Toxicity Characteristics of the AnMBR-A-MBR and A%-MBR Processes «++++++++e++++- ZHU Jia-di, LI Fei-fei, CHEN Lii-jun (4293)
Stability of the CANON Process Based on Real-Time Control Technologies SUN Yan-fang, HAN Xiao-yu, ZHANG Shun-jun, et al. (4302)
Improving Nitrogen and Phosphorus Removal from Reclaimed Water Using a Novel Sulfur/Iron Composite Filler -+ ZHOU Yan-qing, HAO Rui-xia, LIU Si-yuan, et al. (4309)
Start-up and Capacity Enhancement of a Partial Nitrification Pilot Reactor in Continuous Flow ++++stssesseseesessesenssnsennes ZHU Qiang, LIU Kai, DONG Shi-yu, et al. (4316)
Quick Start-up Performance of Combined ANAMMOX Reactor Based on Different Inoculated Sludge Types ««+«+sessesseesersesenniesiinenninenenns LU Gang, LI Tian, XU Le-zhong, et al. (4324)
Effect of Two-Stage Aeration on Nitrogen Removal Performance of Aerobic Granular Sludge - WANG Wen-xiao, BIAN Wei, WANG Meng, et al. (4332)
Construction of a High Efficiency Anaerobic Digestion System for Vinegar Residue ++ ZHOU Yun-long, XU Zhi-yang, ZHAO Ming-xing, et al. (4340)
Comparision of Ecological Risk Assessment Based on the Total Amount and Speciation Distribution of Heavy Metals in Soil: A Case Study for Longyan City, Fujian Provinge «+-++essesseeeeees

..................................................................................................................................................................... WANG Rui, CHEN Ming, CHEN Nan, et al. (4348)
Heavy Metal Contamination of Soils and Crops near a Zinc Smelter CHEN Feng, DONG Ze-qin, WANG Cheng-cheng, et al. (4360)
Characteristics and Influencing Factors of CH, Emissions from the Drawdown Area of the Three Gorges Reservoir - CHAI Xue-si, HAO Qing-ju, HUANG Zhe, et al. (4370)
Effects of Plastic Film Mulching on Nitrous Oxide Emissions from a Vegetable Field = «xeeeeereeesersemensininiiiinine FENG Di, HAO Qing-ju, ZHANG Kai-li, et al. (4380)
Effects of Bamboo Biochar on Greenhouse Gas Emissions During the Municipal Sludge Composting Process — «+eseereseesesesesecsnenens XIANG Qiu-jie, YANG Yu-han, ZHANG Cheng, et al. (4390)
Removal of Cd from Soil by Aspergillus fumigatus in a Semi-solid Culture ««+s«+s+sseseeserserensenmmenenennintn e CHEN Yao-ning, WANG Yuan-nan, LI Yuan-ping, et al. (4398)
Removal of Chlortetracycline and Morphological Changes in Heavy Metals in Swine Manure Using the Composting Process ««+-+esseseeeeeees WEN Qin-xue, CAO Yong-sen, CHEN Zhi-qiang (4405 )
Remediation of Petroleum-Contaminated Soil Using a Bioaugmented Compost Technique —««+«+seseesreserssnemenenmminineneininesnenees WU Man-li, CHEN Kai-li, YE Xi-qiong, et al. (4412)
Effects of Microbial Diversity on Soil Carbon Mineralization —+«+x«+ssssesresseresrensensssntnennnisii st AN Li-yun, LI Jun-jian, YAN Jun-xia, et al. (4420)
0Ozone Deposition and Risk Assessment for a Winter Wheat Field; Partitioning Between Stomatal and Non-stomatal Pathways «+«+++++se++- XU Jing-xin, ZHENG You-fei, ZHAO Hui, et al. (4427)
Progress in the Studies of Precipitation Chemistry in Acid Rain Areas of Southwest China +-«+eseessererressessenensiminenneene ZHOU Xiao-de, XU Zhi-fang, LIU Wen-jing, et al. (4438)



	封面
	封面
	中文目录


