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Effects of Reduced Water and Diurnal Warming on Winter-Wheat Biomass and

Soil Respiration

WU Yang-zhou'*, CHEN Jian’ , HU Zheng-hua'*”** | XIE Yan®’, CHEN Shu-tao®”, ZHANG Xue-song””, SHEN
Shuang-he'** | CHEN Xi’

(1. Collaborative Innovation Center on Forecast Meteorological Disaster Warning and Assessment, Nanjing University of Information
Science & Technology, Nanjing 210044, China; 2. Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing 210044, China; 3.
College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract: Field experiments were conducted in winter wheat-growing season to investigate the effect of reduced water and diurnal
warming on wheat biomass and soil respiration. The experimental treatments included the control (CK), 30% reduced water (W),
diurnal warming (T, enhanced 2°C), and the combined treatment ( TW, 30% reduced water plus diurnal warming 2°C). Soil
respiration rate was measured using a static chamber-gas chromatograph technique. The results showed that in the winter wheat-growing
season, compared to CK, T and TW treatments significantly increased shoot bhiomass by 46.0% (P =0.002) and 19.8% (P =
0.032) during the elongation-booting stage, respectively. T and TW treatments also significantly increased the harvested shoot biomass
by 19.8% (P =0.050) and 34.6% (P =0.028), respectively. On the other hand, W treatment had no significant effect on shoot
biomass, and W, T, and TW treatments didn’t significantly change the root biomass. T and W treatments had no significant effect on
the mean respiration rate (MRR) of soil (P >0.05). TW treatment significantly decreased soil MRR by 22.4% (P =0.049). We
also found T treatment decreased the temperature sensitivity coefficients of soil respiration ( Q,,). The results of our study suggested
that compared to the single treatment (reduced water or diurnal warming), the combined treatment ( reduced water plus diurnal
warming) may have different effects on agroecosystem.

Key words :reduced water; diurnal warming; winter wheat; biomass; soil respiration
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Table I  Main growth stages of winter-wheat and fertilization schedule
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Fig. 1 Dynamic changes of soil temperature and soil

moisture in winter-wheat farmland
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Fig. 4 Effects of different treatments on total biomass of winter-wheat
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Fig. 7 Relationship between soil respiration rates and soil temperature

T AN A R R T BE S S U
YRR, ABFFRES SRR, T A TW 4B AE R
T -ZE R LA SSRGS B 0 T A /N L AR
0 WO N AR R TR . 5 CK
AL, T, WA TW Zb 43 B A b T 4B
. AKE, IR R RS, &N E Ik K
(ASRE ) CK AW ALBR) | {HIGIEALBE (T AT TW
AR PR WA A& /N Akl A K BRI 43 0F 4 N2 TR )

)7 A g R ) AR R RE K | A R
/D R K AT RN B R, & N R R 2 —
ek i & g7 STERYNTTR = €a e 7/ i 2 (A (BN SR R N
U T F b DT R B AR R KB 7 | K
/0 30% FFASREXT A& /INAZ AR A 7 AR T 2 S ) i
PIFHEEF CK, W AbEE XS A ) (4 5 1 S J 3
3.2 HIEIPIR

- RN S R AR PR R T RN - S A



14 T A - TR O3B HE R A TR A /N A2 Ay A SRR I B4 S 285

W, 580 A 8 7K A A 2 3 3 5% ) A ) AR 2R R - S 7k
A= ) R T 0 AL, T 5 R - R DR I G R, Tgbal
A5 BV S AR ] A S RURFF 5 6 B, 5% ) - BE IR 1% 14 56
SRR 2 RN . Shi 50 b T A S AF 5
T, RHEREE MR 0 R . IR
Fh v T LA 5 A 39k A= 0 B 16, LS ) 0 ik
RN AT T2 AL I . 22 5O
G, 3N A — s 3 PRl P B R A L T
Thar , - HER B 5 M P ) R T
ST RE A BRI PR B, A R R s B - R
TR T A5 o PR T K R ) - R
W SRR R 2 4 4 A PR &b 1 1E 8 H 38K
A3 AT K F TN K A - SN ik, 2 3
IKAF AR T, A T R A . e
IRy FEIE R R LR . CO, YRR 1 4%
A 37 Bl R S S5 PR 28 DTN -+ BRI 7= A= 5%
M. A LAE SR A R N TS
WP 2 [ AR — i A e R, FF B AN 74
FEAEEAEAER. PR, Ve R (X, ) At 4
MR (X,) b AR, RPN (Y) MR AR X
AKIFSE A L PR | S A A R AN A (]
50T, 25 R T A — @B B3 T4 /h 4 +
S R A G R TR 43 BE-IR T MR R R, R 1
HERGIR B T 25 A 53 B R I, A I A 4 g
TR B, B T AR T TR 5 R
ZIRIMOCR /NG R BAE K 2 T -3 - 800 A L
F CKAK 6.5% (& 1), T 5 4 SFEF W A9 5w AN A4
PRAE R IR AR By 2500, 10 L 38 a5 i) - 37K 43 ] %
SO IR R . W — B R L R AR T T
W AR IEANE 5. TR AT RS R K A TR AR
KK > 309% Jf- B A7 il 0 B A R A /N FE AR K
() BRI R, 32245 U e BTt 3R B W 80 B AN 2
IR pY R IR S K, DR T A /N2 Bl | FITAR
RAY R A WA B AR R K
A A W A B s . TW A R e g A
AFEBLT CK, " BEE B R BEK S T 30% ,
PRI SRS T AR R RGN ZE L,
REAR T RLAR A = 63 A W B K S R 2% il ad 1% 28
14347 % B, - HE 0 B K - 39 0o 1087 %) A ¢ 22 %80 R
=0.522(P =0.009) , + 35 B2 XF 4 EnF g (1) AH 5
ZBR=0.258(P=0.113) , £ TW + G x} 1
SJEITNRE (18 5 ) KT - SR B (R S K A AR R
TW 448 o 10 A1 =0 22 52 ) (X 7)) AT T fiE S 5%
TW 3T 5 3 AR

3.3 IErRUR IR AR ( Q)

X257 S TR R AR P T AN RN R L £
HE CO, PR, Luo X RE R E AR RS
BEIRAFIE AR, W T 2°C AR T A 38 0 W 174 L
BAE(Q) . AWML RIRE I, LN EERK T,
FHEE T CK, T fiek 7 HIEIPIE T, W Al TW 75—
SEFRIE LA T A PR (10 38 B SRR ( Q) L HE AR
T ARFRAY Qo BRAR FL A B . ] Al i DA 33 35 RE 54 fin
- HENP G R | B R R AT, R AR RN
A TEEZ T R 2T B A BE R, HoA N
-4k 4325 1T RE R B R, DT 5 30 4= 0
R b 30 B 7= A 3 I B 4, AR O 1 A 3 o - SR W Xof
R AR BB B AR, I B AR T 5 A/
QTS T A% R ERM I B, &1 —
ERRRE S Q, B % HIIBES 0, ME R
FELEIR B B KR Q038 B IR KA Y + AR &
KA ) IRFSZ AT, QW5 310 BE (388 K48 K, 1k
B B KR T BETE 20% ~25% (PRFR & 7K &) J
P EARHIF 5T i 6 M X R 5 4 AR K BN TS
& ,30% (RIS DRT QB IR 2, A FR
il 4 /NZE A AR R A N - AR W 1 B
FAG RN K, W AT B R L . At
5 CK i, TW b BRI 30% B K WD TE— & F
AT IR AN, S Q, HAEIEA K.

4 i

(1) HEGURAEAR T -2 R 2 0 I 1 24 /N2 b
ARG AR YR K o S 0GR A A B
TR R T AN M AR R
R 30t A P S N 1 AN A Ml b AR AR 3k
WESE N VR (SRS | WIS - N W27k g
SEYE

(2) FEaKs /RN A B UL K 9 25 114 52 5 b
BB UL ST B8 AR F A AL, K 23 Db
30% S35l S A AL PR B R AR T SRR 2
4 co, HPUHE .

SE Lk
[ 1] IPCC. Climate Change 2013 the Physical Science Basis[ A ].

In: Stocker T F, Qin D, Plattner G-K, e al ( Eds.).

Contribution of Working Group I to the Fifth Assessment Report of

the Intergovernmental Panel on Climate Change [ M ].

Cambridge, United Kingdom and New York, USA: Cambridge

University Press. 2013.

[2] T EEE, A7 E, % SBEEAEZMMERE (D) .
SRR A Y D s R R B [ T]. SRS R



286

woooH

2% 37 %

[3]

[4]

[6]

(7]

[11]

[12]

[13]

[14]

[16]

[19]

2006, 2(1): 3-8.
Ding Y H, Ren G Y, Zhao Z C, et al. Detection, causes and
projection of climate change over China: an overview of recent
progress[ J]. Advances in Atmospheric Sciences, 2007, 24(6) :
954-971.

Ma Z G, Fu C B. Some evidence of drying trend over northern
China from 1951 to 2004[ J]. Chinese Science Bulletin, 2006,
51(23): 2913-2925.

Chen H P. Projected change in extreme rainfall events in China
by the end of the 21st century using CMIP5 models[ J]. Chinese
Science Bulletin, 2013, 58 (12) : 1462-1472.

B, iR Is, AT, . AR H B B2 R AR R
ARLT]. AREEPEERE , 2013, 9(2) : 89-95.

JETTIE. AR v E O AR P AT R B[ T]. R4
5345 RL2: ) 2015, 38(1) : 80-94.

Liu LL, Wang E L, Zhu Y, et al. Contrasting effects of warming
and autonomous breeding on single-rice productivity in China
[J]. Agriculture, Ecosystems & Environment, 2012, 149 20-
29.

Tian Y L, Chen J, Chen C Q, et al. Warming impacts on winter
wheat phenophase and grain yield under field conditions in
Yangtze Delta Plain, China[J]. Field Crops Research, 2012,
134 193-199.

Lobell D B, Asner G P. Climate and management contributions
to recent trends in US agricultural yields[ J]. Science, 2003,
299(5609) : 1032.

Peng S B, Huang J L, Sheehy J E, et al. Rice yields decline
with higher night temperature from global warming [ J ].
Proceedings of the National Academy of Sciences of the United
States of America, 2004, 101(27) : 9971-9975.

e, MR, i, 4E AR I EEXN K
AL, P ERRRE:, 2012, 45(8) ; 1489-1489.
LR, Gt fE=2 BEEXT AL /N A PR Y
WBFTE[I]. G, 2012, 70(4) : 902-908.

Zhang N L, Xia J Y, Yu X J, et al. Soil microbial community
changes and their linkages with ecosystem carbon exchange under
warming [ J ]. Soil Biology and
Biochemistry, 2011, 43(10) : 2053-2059.

KRS, SRIET, MR, 5F. RIREXT &N E TR
ERASEEEME [ T]. P EA SRR, 2012, 20
(11) : 1464-1470.

Jalota S K, Sood A, Chahal G B S,

asymmetrically ~diurnal

et al. Crop water
productivity of cotton ( Gossypium hirsutum L. ) -wheat ( Triticum
aestivum L. ) system as influenced by deficit irrigation, soil
texture and precipitation [ J]. Agricultural Water Management,
2006, 84(1-2): 137-146.

RIEA&, KER, BRPhss. AR e B AREY L
A )], PERLAS, 2007, 28(1) : 9-12.

XN, SRoRBE, VFIRAE, AR T I A R e K X A S
FET R 5T L IR I B [ ). AR S AR, 2012, 36
(10) : 1043-1053.

skEl, EiEIC, e, A5 BRI KRR T R X

[20]

[21]

[24]

[25]

[27]

(28]

[30]

[32]

[33]

[35]

BNZER KRR ()], Rk TR, 2015, 31
(1): 161-170.

FEGHY, sk, AT, 5F. HER AKX P AL T R
XF/N A DR SE A [ 1], B A 4R, 2015, 26
(1):67-75.

Zhou G S, Jia BR, Han G X, et al. Toward a general evaluation
model for soil respiration (GEMSR) [J]. Science in China Series
C: Life Sciences, 2008, 51(3) : 254-262.

Hogy P, Poll C, Marhan S, et al. Impacts of temperature
increase and change in precipitation pattern on crop yield and
yield quality of barley[ J]. Food Chemistry, 2013, 136 (3-4) .
1470-1477.

Wan S Q, Hui D F, Wallace L, et al. Direct and indirect effects
of experimental warming on ecosystem carbon processes in a
tallgrass prairie [ J]. Global Biogeochemical Cycles, 2005, 19
(2):93-114.

RRERVK, R, #EA, & BB Al S R
B AR (1], EARSEARER, 2011, 30(9) : 1908-
1914.

Zelikova T J, Housman D C, Grote E E, et al. Warming and
increased precipitation frequency on the Colorado Plateau:
implications for biological soil crusts and soil processes[ J]. Plant
and Soil, 2012, 355(1-2) ; 265-282.

Wang Y S, Wang Y H. Quick measurement of CH,, CO, and
N, O emissions from a short-plant ecosystem [ J]. Advances in
Atmospheric Sciences, 2003, 20(5) ; 842-844.

HIEAR, AU, B, 5. BN IRX KRS H % N,0
HE M) ]. PR, 2013, 34(8) : 2961-2967.
AR, ST, B N PEACE R LR e A VA A A e
Y3 BT A L[], A AR, 2008, 28 (11):
5286-5293.

B, BARE, WALHE. SRR A R EA /N BRI
FEMEN LX), P ERIERE, 2005, 26(3) : 180-
183.

Wang H L, Gan Y T, Wang R Y, et al. Phenological trends in
winter wheat and spring cotton in response to climate changes in
northwest China[ J]. Agricultural and Forest Meteorology, 2008 ,
148(8-9) : 1242-1251.

Igbal J, Hu R G, Du L J, et al. Differences in soil CO, flux
between different land use types in mid-subtropical Chinal[J].
Soil Biology and Biochemistry, 2008, 40(9) . 2324-2333.

Shi P L, Zhang X Z, Zhong Z M, et al. Diurnal and seasonal
variability of soil CO, efflux in a cropland ecosystem on the
Tibetan Plateau[ J]. Agricultural and Forest Meteorology, 2006,
137(3-4) ; 220-233.

W, /A IPE IR LR DX = i) O =0
W B A G XAy [J]. AEAS2AHR, 2006, 26 (6) : 1693-
1700.

sk, BRI, TEE, F. REWKETHR & /NE H 5
W, AARFI S A AL A g [ J]. PRBERLAE, 2010, 31
(12): 2988-2994.

Bhait, Zeueis, S, S5 KGR 5T U 0 52 i K Bl



14 T A - TR O3B HE R A TR A /N A2 Ay A SRR I B4 S 287

BR[J]. AAS2E4, 2003, 23(5) : 972-978. [38] LuoY Q, Wan S Q, Hui D F, et al. Acclimatization of soil
[36] XI¥a, BRI3v, e, 5. B sk i A 3enk U006 28 OC respiration lo warming in a tall grass prairie[ J ]. Nature, 2001,
R 1], PEAEERE, 2013, 33(4) ; 674-679. 413(6856) : 622-625.
[37] XU, BRBvE, SHIE4E, &5 BG4/ NE - R ERER [39] BRIk, sk&E, $IEE, & RAEMREF &S 50T E Xk
FH 397 0% (B2 i [ T, BRE R, 2012, 33 (12) ., 4205- FH b SR e W T B UM s [ ). BREERLA, 2012,
4211. 33(5); 1476-1483.

CMERIZE) ZI5EfEHR 2 T T 56

2015 410 A 21 H , P EPBREE ARG BT E D ERHE IS ST R L& LA T 2014 42 E
BHEOS TSR, Giitas R WK 2014 4F B (AR ) 23005 [EFE bR & BSR4 H R 3t B HoR
KL TIRTS.

(IREERLE) A TN S48 76. 00, HEA 55—, B IR T 733, 5% R 1. 294.

ZRATH B AR v E RN PIZR B IE M FEAnIR R | THIE 2 00RF 2 T i 8 bn RV 5 IR | 52w PR
T M5 FEA S G SCRE) 2R 2 K A3 Wik 1 1 T B bR AR, 43 2# R B R R T 25 50
T AN AR ZE A P B0 X ITHE PR BRI T 4424 B2 (B R TR bR Ty S (i ) 22 5%, R I Pl ap
DI T 5 22 B . MR R A0 ST R 2014 AR FE (R RLS: ) 25 G PF A B8 76. 00, TERE SR i1 33 FhERES
Bl AR KOG IR = AR AR 44 515 —.



HUANJING KEXUE Vol.37  No. 1

Environmental Science ( monthly) Jan. 15, 2016

CONTENTS

Investigation of Carbonaceous Airborne Particles by Scanning Proton Microprobe —«+stsssvesesssssessssmsimmsneisinininiinneens BAO Liang-man, LIU Jiang-feng, LEI Qian-tao, et al. ( 1 )
Atmospheric Polybrominated Diphenyl Ethers in Eight Cities of China; Pollution Characteristics and Human Exposure «+:«+«sseseeeeerenseneeeenes LIN Hai-tao, LI Qi-lu, ZHANG Gan, et al. ( 10 )
Light Absorption Properties of Water-Soluble Organic Carhon (WSOC) Associated with Particles in Autumn and Winter in the Urban Area of Guangzhou «++++s+esseseeeressenenensinnscninnnnens
.................................................................................................................................................................. HUANG Huan, BI Xin-hui, PENG Long, et al. ( 16 )
Investigations on Sulfur and Carbon Isotopic Compositions of Potential Polluted Sources in Atmospheric PM, 5 in Nanjing Region «+++++++ SHI Lei, GUO Zhao-bing, JIANG Wen-juan, et al. ( 22 )
Pollution Level and Health Risk Assessment of Heavy Metals in Atmospheric PM, 5 in Nanjing Before and After the Youth Olympic Games «+eseseeressersossesenenssinnsenniiinennnee
......................................................................................................................................................... ZHANG Heng, ZHOU Zi-qiang, ZHAO Hai-yan, et al. ( 28 )
Enrichment Characteristics and Source Analysis of Metal Elements in PM, 5 in Autumn in Nanchang City »e+eereeeseeeresesssseinnesnn LIN Xiao-hui, ZHAO Yang, FAN Xiao-jun, et al. ( 35 )
Contributions of Factors That Influenced the Visibility In North Suburb of Nanjing In Winter and Spring —«+«+essessessessesssnenensssnensnnienens MA Jia, YU Xing-na, AN Jun-lin, et al. ( 41 )
A Case Study on the Rapid Cleaned Away of PM, 5 Pollution in Beijing Related with BL Jet and Its Mechanism — «+eeeseereesessenesesnnenees LIAO Xiao-nong, SUN Zhao-bin, HE Na, et al. ( 51 )
Characteristics of Chemical Components in PM, s from the Coal Dust of Power Plants +++eseseseseereesesmensseiemieisinisniini WANG Yu-xiu, PENG Lin, WANG Yan, et al. ( 60 )
Improvement of Air Quality During APEC in Beijing in 2014 «eeeseseesresresstsinnenisntisinintisss s CHENG Nian-liang, LI Yun-ting, ZHANG Da-wei, et al. ( 66 )
Evaluation on the Effectiveness of Vehicle Exhaust Emission Control Measures During the APEC Conference in Beijing ««+++++sesee+: FAN Shou-bin, TIAN Ling-di, ZHANG Dong-xu, et al. ( 74 )
Chemical Compositions and Sources Apportionment of Re-suspended Dust in Jincheng —+«+eeeeererrersesssmsinsnnininsiininiee WANG Yan,PENG Lin, LI Li-juan, et al. ( 82 )
Characteristic of Particulate Emissions from Concrete Batching in Beijing —«-«+eeeseessessesseemensnmmniniininsnnis XUE Yi-feng, ZHOU Zhen, ZHONG Lian-hong, et al. ( 88 )
Anthropogenic Ammonia Emission Inventory and Its Spatial Distribution in Chang-Zhu-Tan Region «+«+esesrereeessesenenseinenennenes YOU Xiang-yu, LIU Zhan, ZHANG Qing-mei, et al. ( 94 )
Seasonal Variability of Greenhouse Gas Emissions in the Urban Lakes in Changchun, China «++stssseseereesenssimneninmineninnicnens WEN Zhi-dan, SONG Kai-shan, ZHAO Ying, et al. ( 102 )
Absorption Characteristics of Particulates and CDOM in Waters of Chagan Lake and Xinlicheng Reservoir in Autumn «++seseeveeeseeseneesneenne LI Si-jia, SONG Kai-shan, ZHAO Ying, et al. ( 112)
Hydrochemical Characteristics and Influencing Factors in Different Geological Background; A Case Study in Darongjiang and Lingqu Basin, Guangxi, China «+:eseerseeeesemensenenenennes
SUN Ping-an, YU Shi, MO Fu-zhen, et al. ( 123 )
Community Structure of Aquatic Community and Evaluation of Water Quality in Laoyingyan Section of Dadu River = »«+sereseeeeseeseeeens HUANG You-you, ZENG Yu, LIU Shou-jiang, et al. ( 132)
Characteristics of Nitrogen and Phosphorus Losses in Longhong Ravine Basin of Westlake in Rainstorm Runoff YANG Fan, JIANG Yi-feng, WANG Cui-cui, et al. ( 141 )
Soil Phosphorus Forms and Leaching Risk in a Typically Agricultural Catchment of Hefei Suburban -+ -+ FAN Hui-hui, LI Ru-zhong, PEI Ting-ting, et al. ( 148 )
Concentrations and Distribution of Metals in the Core Sediments from Estuary and City Section of Liaohe River —+eseserereesesesenenes WANG Wei-jie, ZHOU Jun-li, PEI Shu-wei, et al. ( 156 )
Distribution Characteristics and Pollution Status Evaluation of Sediments Nutrients in a Drinking Water Reservoir — «+«+«sseseesessessenseenenninnes HUANG Ting-lin, LIU Fei, SHI Jian-chao ( 166 )
Effect of Low Molecular Weight Organic Acids on the Chemical Speciation and Activity of Mercury in the Soils of the Water-Level-Fluctuating Zone of the Three Gorges Reservoir
........................................................................................................................................................................ YOU Rui, LIANG Li, QIN Cai-ging, et al. ( 173 )
Arsenic Content and Speciation in the Surficial Sediments of Liangshui River in Beijing WANG Xin-hui, SHAN Bao-ging, TANG Wen-zhong, et al. ( 180 )
Effect of UV Light Radiation on the Coagulation of Chlorella and Its Mechanism + WANG Wen-dong, ZHANG Ke, XU Hong-bin, et al. ( 187 )
Photocatalytic Oxidation of p-arsanilic Acid by Ti0, +«teeresreresesreresssnsnmennisie XU Wen-ze, YANG Chun-feng, LI Jing, et al. ( 193 )
Photodegradation of Ciprofloxacin Hydrochloride in the Aqueous Solution Under UV ++sssessessesssssssesmsnmmensnsnnincninsincnees DUAN Lun-chao, WANG Feng-he, ZHAO Bin, et al. ( 198 )
Adsorption of Phosphate by Lanthanum Hydroxide/Natural Zeolite Composites from Low Concentration Phosphate Solution - LIN Jian-wei, WANG Hong, ZHAN Yan-hui, et al. ( 208 )
Experimental Research of Hg( Il ) Removal from Aqueous Solutions of HgCl, with Nano-Ti0, «+++eeresessessssusssmsmssnsniniinians ZHOU Xiong, ZHANG Jin-yang, WANG Ding-yong, et al. ( 220 )
Development of Chemical Exposure Prediction Model for Aerobic Sewage Treatment Plant for Biochemical Wastewaters +-«+xesveeeeeresnesvenenes ZHOU Lin-jun, LIU Ji-ning, SHI Li-li, et al. ( 228 )
Degradation Characteristics of Three Aniline Compounds in Simulated Aerobic Sewage Treat System GU Wen, ZHOU Lin-jun,LIU Ji-ning, et al. ( 240 )
Advanced Treatment of Effluent from Industrial Park Wastewater Treatment Plant by Ferrous Ion Activated Sodium Persulfate «+-++++++++++ ZHU Song-mei, ZHOU Zhen, GU Ling-yun, et al. ( 247 )
Recent Distribution and Sources of Polyeyclic Aromatic Hydrocarbons in Surface Soils from Yangtze River Delta +«++xeeseeeereerseneeienieneneeienens LI Jing-ya, WU Di, XU Yun-song, et al. ( 253 )
Preliminary Study on Linear Alkylbenzenes as Indicator for Process of Urbanization seseneneess XU Te, ZENG Hui, NI Hong-gang ( 262 )
Pollution Assessment and Spatial Distribution Characteristics of Heavy Metals in Soils of Coal Mining Area in Longkou City «++++++xsseree2 LIU Shuo, WU Quan-yuan, CAO Xue-jiang, et al. ( 270 )
Effects of Reduced Water and Diurnal Warming on Winter-Wheat Biomass and Soil Respiration WU Yang-zhou, CHEN Jian, HU Zheng-hua, et al. ( 280 )
Effect of Recycled Water lrigation on Heavy Metal Pollution in Irigation Soil - -+ ZHOU Yi-qi, LIU Yun-xia, FU Hui-min ( 288 )
Effect of Biochar Application on Soil Aggregates Distribution and Moisture Retention in Orchard Soil «+:++steeeeerssessesnensseneneininieninnnns AN Yan, JI Qiang, ZHAO Shi-xiang, et al. ( 293 )
Effects of Three Industrial Organic Wastes as Amendments on Plant Growth and the Biochemical Properties of a Ph/Zn Mine Tailings «+«+«+«sesssessesessesenensnienienenininininsininsne
PENG Xi-zhu, YANG Sheng-xiang, LI Feng-mei, et al. ( 301 )
Effects of Arbuscular Mycorrhizal Fungi on the Growth and Ce Uptake of Maize Grown in Ce-contaminated Soils «+««+seeeseeeressenerssneeenenees WANG Fang, GUO Wei, MA Peng-kun, et al. ( 309 )
Distribution Characteristics and Risk Assessment of Phthalic Acid Esters in Agricultural Products Around the Pearl River Delta, South China — «eeesesesrereeresemeneneinenensininennse
........................................................................................................................................................................ LI Bin, WU Shan, LIANG Jin-ming, e al. ( 317)
Bioaccumulation and Biomagnification of Heavy Metals in Three Gorges Reservoir and Effect of Biological Factors «+weseeeesessesvervsereneenes WEI Li-li, ZHOU Qiong, XIE Cong-xin, et al. ( 325 )
Comparisons of Microbial Numbers, Biomasses and Soil Enzyme Activities Between Paddy Field and Dryland Origins in Karst Cave Wetland «««eseererrereeresenemesinsicnnesnsceneens
............................................................................................................................................................... JIN Zhen-jiang, ZENG Hong-hu, LI Qiang, et al. (335 )
Analysis on Diversity of Denitrifying Microorganisms in Sequential Batch Bioreactor Landfill = +«-vesererereererenensssienneinnsnneieens LI Wei-hua, SUN Ying-jie, LIU Zi-liang, et al. ( 342 )
Synthesis of Fe/nitrogen-doped Carbon Nanotube/Nanoparticle Composite and Its Catalytic Performance in Oxygen Reduction ++++sesseseeeees YANG Ting-ting, ZHU Neng-wu, LU Yu, et al. ( 350 )
Application of Microbial Fuel Cells in Reducing Methane Emission from Rice Paddy =~ +«+ereeereresrererrensienmennssinencnne DENG Huan, CAI Lii-cheng, JIANG Yun-bin, et al. ( 359 )
Effect of Aeration Strategies on Emissions of Nitrogenous Gases and Methane During Sludge Bio-Drying ««+etoveeeserseessesesessneneienienenns QI Lu, WEI Yuan-song, ZHANG Jun-ya, et al. ( 366 )
Treatment of Flue Gas from Sludge Drying Process by A Thermophilic Biofilter CHEN Wen-he, DENG Ming-jia, LUO Hui, et al. ( 377 )
Application of FCM-qPCR to Quantify the Common Water Pathogens ««+-++s+sstevesessssstsnssmssniminsiniiennn s WANG Ming-xing, BAI Yao-hui, LIANG Jin-song, et al. ( 384 )
Effect of Acetonitrile and n-hexane on the Immunoassay of Environmental Representative Pollutants —«+«+sxsseseeseseserensennnencnennenes LOU Xue-ning, ZHOU Li-ping, SONG Dan, et al. ( 391 )
Compositional Variation of Spent Mushroom Substrate During Cyclic Utilization and Its Environmental Tmpact — ++esvesveeeeeenesneneeeees LOU Zi-mo, WANG Zhuo-xing, ZHOU Xiao-xin, et al. ( 397 )



£ .

CGrER=ZNE 6

K FH H

BIES: B RE BN

EHREZERS

%OE. (REREEHT)
3 N iy -
TENL  FAERE FIE F44r H O N H O OF L
S, o == 2z
AOKE KEE X s w0 RS ARE
v N N N -
PREFEIE BmAE 2 AR RS Rl Fokd w B
B B9 W N W W BIEK
-
w3 ENVIRONMENTAL SCIENCE
( H};J{AJ‘NJINC;;‘: KE)ﬁ(JLTJJE) (Monthly Started in 1976)
(HHl 1976 4% 8 UREID)
2016461 B15H #37% H1 Vol.37 No.1 Jan. 15, 2016
e & TEPER Superintended by Chinese Academy of Sciences
F 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 % KK [ School of Environment, Tsinghua University
i Editor-in -Chief ~ OUYANG Zi-yu:
. BAREAE) G E RS Ed;t:(: } ) by The Editori ll}]l:omd f Envi tal Sci (HUANJING
L0l 2871 {2548 ( T D DL B y e Editorial Board of Environmental Science >
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 F-mail :hjkx@ ‘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
EN Rl 3£ 4T dtmcdbAkEpRI 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 M l 4> [E 44 M B HR, S5y Domestic All Local Post Offices in China
Eih 2L r ] [ B 52 5 VA ) Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
—erim  ISSN  0250-3301 s f =
nEHS ——————— X
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET





