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Effects of Elevated Ozone and Nitrogen Deposition on Photosynthetic

Characteristics and biomass of Populus cathayana

XIN Yue' **, SHANG Bo'?, CHEN Xing-ling*, FENG Zhao-zhong' ***"

(1. State Key Laboratory of Urban and Regional Ecology, Research Centre for Eco-Environmental Sciences, Chinese Academy of
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100049, China; 3. State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy
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Abstract: The open top chambers were used to explore the influences of nitrogen deposition on the response of photosynthetic
characteristics of Populus cathayana to ozone. The results showed that the net photosynthetic rate (P, ), apparent electron transport
rate (ETR), excitation energy capture efficiency of PSII reaction center (F'/F’ ), coefficient of photochemical quenching (qP) , the
maximum of carboxylation efficiency (V) and the maximum rate of electron transport (J, ) were significantly decreased with the

cmax max

increasing O, concentration. However, intercellular CO, concentration (¢;) was significantly increased and stomatal conductance ( G,)
remained unchanged. There was significant difference in biomass at the end of growing season. However, in a certain extent, nitrogen
deposition improved photosynthetic capacity and biomass of P. cathayana. The interaction of O, and nitrogen deposition was not
significant in terms of plant photosynthetic characteristics. The current results provided scientific basis for the protection of P.
cathayana in response to the global O; concentration and nitrogen deposition increase.
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Fig. 1 Effects of elevated O; and nitrogen deposition on gas exchange parameters of the Populus cathayana leaves
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Fig. 2 Effects of elevated O; and nitrogen deposition on chlorophyll a fluorescence parameters of the Populus cathayana leaves
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Fig. 4 Effects of elevated O; and nitrogen deposition on the total biomass and the root shoot ratio of the Populus cathayana



9 WA AU SN R L E R R A i 3647

0.845).
3 it

HAVERRG MY LR A YL HE TR,
EUCEY Y R RO 1. ARSI
INEREE O, SIEMOLERET) X 5 ENANK RIS
ER B U E R FEIEAEYIXT 0, Whih fe i 1Y
M Jif 22— B AT 5 G A R P R A 9 28 Ak ok
B MiE O, REEMTmE, oAl E(P,) . HTIE
3 (ETR) | PS I b A0 Uk REAIZRACHR (F/
F') OB PER R (gP) . BRI AR (V,,,,,)
R R L 11 36 38R (., ) 39 2 35 AR, ML 1R] €O,
WRE (c;) T BRI (G,) B A 1 3.
HEWT O, XHCAAEH B 5U80% A & AL R 51
(1), M2 AR AL R 35 AL BE AT BN
XY O, iHE T OGA BR TR MM Co, WRE
FriEs g —Fhm R > — TR RS b
B E A, RS = TR, T
s ek, SRS I 24, &
FEOCRE AR 1 AR AR T . AR,
FE— 2 U B R DU 2 5 M B VR Y
Jith AR T B AR A A BTSSR £k
MR RO — 2. RO — R FL N, RTTRE
4N Rubisco 13 B8 IS P K4 3K & 1 [a] i
ARTOR A PR AT A Y B AN B I i R 1Y
B, TR EA s i e A R DT 2 %
BRSOV, WA S 5 NSO AH LL#, N100
JCEVERA BT T B, XA fig 2 o i AU ol
b FEPI IR N E FR A BERT P, BRI AE 8
AREMI AALNRE, N9 AFHITHRiEAREE
B BAROCGRE T T . (HEXT o B2 0 W TE 8
AREREI AR, 5IE SRR, RESES
G B BARC.

ARSI AU BRI A e T B TR
BHY5 0, Wi#HRZE BEAEHIFARE , B B ek
¥ 0, 4 PR B E/EH, X5 Yamaguchi
GEPURHL BRI A R — 2. TR UL
fifi Rubisco B9 EFTNGHERG I, Y2 O, X Joit BB 18] 4
B3, ITTHE e & B, 1 i R DR S | A
BIRRMTE O, 20 T MEL 0, 23/ & m Al
BHEANSE, M EEEA T EEA S Z —
AL AE 6 A T FH Y Rubisco 36 1, 1 Ff 43 E 11 ok
TR RIREL FE A 2. Ak, co, BRI,
NO, 8 i WA IA 54 )5 NO; | NH, g 45

TN LT/ A3 TR 5 Tl e Ak Ry LR 1) ot AR 4
T B JF VR R (R, ) P R,
CO, WY[FALXT Fd, R F T e, 24 0, B & 240
25172 Rubisco WY [F] I, 43 H 1) B UL A 7] fE 2
20 1) 55 B[R] A 6 2 0 5T 19 5 4 BE 7, AT IR TH
R ERON , # 2X & P R B dE

T A= Wy 2 S AR ) A RN A 7 ) — >
SRR, S Z BIEYOCE RS . O, WRE
THEAAET GG HRE T B DR R P L
M AL Y A K 2 B0, A W) R, Yamaguchi
SR OTCs BFFE R, mdkE O, 7T LAREAR IR
P& Rubisco AOMEBEFITE M | oA R A5 4084
SRS R T B R AR, S AU A L R AR
FEARAEY . ARt O, e 3 F el A
i 2P EREG X2 T T AR T RE, i
TAHVYRER. B 0, X T oA B i 2
PESZ I AEATG THE R, KRR 05 XFE g E
3 A i AR R A R 2400 R T Gl R R A AR )
FRE IR, &R o, Mt Rt a1,
I R s b A A IR R
HBULE T [RIAR 0 43 T, DT 38 AR ) R R o
AR T . R E— e
PEFEAR YA G N , {H > R Ak 21 & 3 — g K
S AR SZHG FAL B NSO T2 N100, A B ik 24
A ARG TR EE = BRI A, R A )
AFIREZ T, AR e bt R B — S AR fk,
7% 5 Persson 21 Fll Grulke 251 Xf 2R bR AE ¥ 19 BF
FEAER—B, G — e ] T R DT REAE EH |
o E R XTI R AR AR, ATREE B T ek 22
TSR A BT, T b AR B S AR AR K
GIESORTE Y P

Zi b ARSI RTIE S 05 M 3A RN
H A A 38 AR TR T AR T8 IR AR A L300
I — 7 T B R f T A BRE R, 55— T T ]
FE A J5L PR R A 52 50 v 75 4% 4 1 E AT R B o NSO
B, R IR RRN , X M) o AN R T

R E SR A PR | AR AR R BRI 3
SLENER TR SFEALE G R 5 AR
SEBRAG DL Z A AE — 5 i 22, PRI e A kAR AR i R
HECE AT ERE, T REH 0, e Stk iy
XIS A T o b B

4 i

(D) B O, WERTH 5 it Aot &1



3648 AN 5%

2% 37 %

FHEZRH., BET S804 Wy ZAUT B, 6 754

AR S A ).

(2) —E L A I B TTRE X 75 066 1E A K

AW AT RN H 2, i AT AR ]

AH, REAAE 1) A= ) 1 R AR

(3)0, HSARIFEIFARXEHPDCEENL K4

Yy e A 2 S 0, T RE 5 L 0 Ak B ]

Mg RAA | R 22 5 A K

(4) AWF5E AT g4 1] 3 EH 5 4 0, HUE

DAl 3 BERE A B AR A

B2k

[1] FengZZ, Paoletti E, Bytnerowicz A, et al. Ozone and plants
[J]. Environmental Pollution, 2015, 202 215-216.

(2] X0, AoKE, R FRE M R 405 G S H AR IR B3
BE[J]. AT, 2008, 17(4) : 1674-1679.

[ 3] Holland E A, Dentener F J, Braswell B H, et al. Contemporary
and pre-industrial global reactive nitrogen budgets [ J ].
Biogeochemistry, 1999, 46(1-3) . 7-43.

[4] Liu X J, Zhang Y, Han W X, et al. Enhanced nitrogen
deposition over China[ J]. Nature, 2013, 494 (7438 ). 459-
462.

[ 5] Vingarzan R. A review of surface ozone background levels and
trends[ J]. Atmospheric Environment, 2004, 38 (21): 3431-
3442.

[ 6] IPCC. Climate Change 2013; The Physical Science Basis.
Contribution of Working Group I to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change [ M ].
Cambridge, United Kingdom and New York, NY, USA:.
Cambridge University Press, 2013.

[ 7] FengZ Z, Kobayashi K. Assessing the impacts of current and
future concentrations of surface ozone on crop yield with meta-
analysis. Atmospheric Environment, 2009, 43(8); 1510-1519.

[ 8] Fisher L S, Mays P A, Wylie C L. An overview of nitrogen
critical loads for policy makers, stakeholders, and industries in
the United States[ J]. Water, Air, and Soil Pollution, 2007,
179(1-4): 3-18.

[9] LiuX]J, Duan L, Mo J M, et al. Nitrogen deposition and its
ecological impact in China: an overview [ J ]. Environmental
Pollution, 2011, 159(10) ; 2251-2264.

[10] FengZ Z, Sun J S, Wan W X, et al. Evidence of widespread
ozone-induced visible injury on plants in Beijing, China[ J].
Environmental Pollution, 2014, 193, 296-301.

(117 M, fr24on, BRER, 45, S REE O XA A I 2500 52
[J]. A:252:3%, 2009, 29(1) ; 368-377.

(12]  SAHTE, SREREE, PO, S5 FREHL )y Wi BRI R Ak
XPEZE TR W[ )]. FRBERLY:, 2014, 35(8) : 3128-
3134.

[13] FengZ Z, Wang S G, Szantoi Z, et al. Protection of plants from
ambient ozone by applications of ethylenediurea (EDU) ; a meta-
analytic review[ J]. Environmental Pollution, 2010, 158 (10) .
3236-3242.

[14] ZRfE7E, SOUTW], Jrid g2, . A OUREXT AR MAE 4 1 52
[J]. A=A52F4M, 2003, 23(9) : 1891-1900.

[15] Lippert M, Hiberle K H, Steiner K, et al. Interactive effects of

[16]

[17]

(23]

[24]

[25]

[28]

[29]

[30]

[31]

[32]

elevated CO, and Oson photosynthesis and biomass production of
clonal 5-year-old Norway spruce [ Picea abies (L.) Karst. ]
under different nitrogen nutrition and irrigation treatments [ J ].
Trees, 1996, 10(6) : 382-392.

Pell E J, Sinn P J, Johansen C V. Nitrogen supply as a limiting
factor determining the sensitivity of Populus tremuloides Michx. to
ozone stress| J]. New Phytologist, 1995, 130(3) . 437-446.
Watanabe M, Yamaguchi M, Tabe C, et al. Influences of
nitrogen load on the growth and photosynthetic responses of
Quercus serrata seedling to O;[ J]. Trees, 2007, 21(4) . 421-
432.

Tk, PEEM AN TARE T EOROIR R[], WA
24, 2008, 19(10) ; 2308-2316.

XISCH, AR, B, & REGR AR A SR
[J]. #EFARLARSE, 2010, 23(1) : 50-55.

Bortier K, De Temmerman L, Ceulemans R. Effects of ozone
exposure in open-top chambers on poplar ( Populus nigra) and
beech ( Fagus sylvatica): a comparison [ J]. Environmental
Pollution, 2000, 109(3) : 509-516.

Pollastrini M, Desotgiu R, Camin F, et al. Severe drought events
increase the sensitivity to ozone on poplar cloes [ J ].
Environmental and Experimental Botany, 2014, 100 . 94-104.
Carriero G, Emiliani G, Giovannelli A, et al. Effects of long-
term ambient ozone exposure on biomass and wood traits in poplar
treated with ethylenediurea ( EDU ) [ J ]. Environmental
Pollution, 2015, 206 ;. 575-581.

Wang H, Zhou W Q, Wang X K, et al. Ozone uptake by adult
urban trees based on sap flow measurement[J]. Environmental
Pollution, 2012, 162 275-286.

Yuan X Y, Calatayud V, Jiang L J, et al. Assessing the effects
of ambient ozone in China on snap bean genotypes by using
ethylenediurea ( EDU) [ J]. Environmental Pollution, 2015,
205 199-208.

Wan W X, Manning W J, Wang X K, et al. Ozone and ozone
injury on plants in and around Beijing, China [ J ].
Environmental Pollution, 2014, 191 215-222.

WRiH, S, RE, % MAICZ M R AR NOCEEM
PR [ T]. A2, 2011, 35(5) : 523-530.
Feng Z Z, Niu J F, Zhang W W, et al. Effects of ozone exposure
on sub-tropical evergreen Cinnamomum camphora seedlings grown
in different nitrogen loads [ J]. Trees, 2011, 25 (4): 617-
625.

Sharkey T D, Bernacchi C J, Farquhar G D, et al. Fitting
photosynthetic carbon dioxide response curves for C; leaves[ J].
Plant, Cell & Environment, 2007, 30(9) . 1035-1040.
Bussotti F, Desotgiu R, Cascio C, et al. Ozone stress in woody
plants assessed with chlorophyll a fluorescence. A critical
reassessment of existing data [ J ]. Environmental and
Experimental Botany, 2011, 73 19-30.

Calatayud A, Iglesias D J, Talon M, et al. Effects of long-term
ozone exposure on citrus: chlorophyll a fluorescence and gas
exchange[ J]. Photosynthetica, 2006, 44(4) ; 548-554.

Bassin S, Werner R A, Sorgel K, et al. Effects of combined
ozone and nitrogen deposition on the in situ properties of eleven
key plant species of a subalpine pasture[ J]. Oecologia, 2009,
158(4) : 747-756.

Nakaji T, Fukami M, Dokiya Y, et al. Effects of high nitrogen



9 1

WA AU SN R L E R R A i

3649

[33]

[34]

load on growth, photosynthesis and nutrient status of Cryptomeria
Jjaponica and Pinus densiflora seedlings [ J]. Trees, 2001, 15
(8): 453-461.

Nakaji T, Takenaga S, Kuroha M, et al. Photosynthetic response
of Pinus densiflora seedlings to high nitrogen load [ J ].
Environmental Sciences, 2002, 9(4) : 269-282.

Yamaguchi M, Watanabe M, Matsuo N, et al. Effects of nitrogen
supply on the sensitivity to O; of growth and photosynthesis of
Japanese beech ( Fagus crenata) seedlings[ J]. Water, Air, &
Soil Pollution: Focus, 2007, 7(1-3): 131-136.

Yamaguchi M, Watanabe M, Matsumura H, et al. Effects of
ozone on nitrogen metabolism in the leaves of Fagus crenata
seedlings under different soil nitrogen loads[ J]. Trees, 2010, 24
(1):175-184.

Bloom A J, Burger M, Asensio ] S R, et al. Carbon dioxide

enrichment inhibits nitrate assimilation in wheat and Arabidopsis

[40]

[J]. Science, 2010, 328(5980) : 899-903.

Nakaji T, Izuta T. Effects of ozone and/or excess soil nitrogen on
growth, needle gas exchange rates and Rubisco contents of Pinus
densiflora seedlings[ J]. Water, Air, and Soil Pollution, 2001,
130(1-4) : 971-976.

Yamaguchi M, Watanabe M, Iwasaki M, et al. Growth and
photosynthetic responses of Fagus crenata seedlings to O; under
different nitrogen loads[ J]. Trees, 2007, 21(6) ; 707-718.
Persson H, Ahlstrtom K, Clemensson-Lindell A. Nitrogen
addition and removal at Géardsjon-effects on fine-root growth and
fine-root chemistry[ J]. Forest Ecology and Management, 1998,
101(1-3): 199-205.

Grulke N E, Andersen C P, Fenn M E, et al. Ozone exposure
and nitrogen deposition lowers root biomass of ponderosa pine in
Environmental

the San Bernardino Mountains, California[J].
Pollution, 1998, 103(1) ; 63-73.



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





